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3MEHIIEHHS PIBHS EKOJIOTTYHOT HEBE3IEKU TTPCHKIX
EKOCUCTEM CXIJIHUX KAPITAT

CTOPOIIYK V.3., TAMYYK I.C., MAJIbOBAHUI M.C. AKTYAJIBHICTb
COPTYBAHHS TBEPIMX [TOBYTOBUX BIJIXO/IB TA IX PO3/IIJIbHUN
3BIP

XOMKO H.IO., XPEINITAK H.O. [IEPCIIEKTUBU COHAYHOI
EHEPI'ETHUKU B YKPATHI
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100.

KOPYAK M.C., CIBAKOBA O.M., ®EJIIB €.I. CYUACHI I[TPOBJIEMU
PO3BUTKY 3EJIEHOI EHEPTETUKU B YKPATHI

HLUKHANIUK A., CHYZHOVYCH R., KUZMINCHUK T.,

IVASHCHUK O., SEMENYSHYN Ye. EVALUATION OF SOLVENT POLAR
PROPERTIES INFLUENCE ON THE EFFICIENCY OF EXTRACTION IN THE
PROCESS OF OBTAINING RAW MATERIALS FOR ALTERNATIVE FUELS
PRODUCTION

NPULIJIAK H.B. DEVELOPMENT OF BIOENERGY AS A COMPONENT OF
ENSURING ENERGY SECURITY OF UKRAINE

TOKARCHUK D.M. THE CONCEPT OF BIOMASS AND ITS ENERGY
POTENTIAL

BEPHAILIBKA H.JI., TUIILJIO I.B. I[TPOBJIEMU TA ITEPCIIEKTHBU
PO3BUTKY EKOJIOI'TYHOI'O TYPU3MY V JIbBIBCHKIN OBJIACTI

I'ABPUIIKO M.IL., ITIOITIOBUY O.P., 3AXAPKO .M. EKOJIOI'TYHI
ACIIEKTHY HIJIIPUEMCTB CITMPTOBOI ITIPOMUCJIOBOCTI HA
CYYACHOMY ETAIIl PO3BUTKY

TKAYEHKO T.M., TKAYEHKO O.A., BOJIOIIKIHA O.C.
INEPCIHEKTHUBHICTbD ITPOEKTYBAHHA MAJINX APXITEKTYPHUX
®OPM 3 BUKOPUCTAHHSM AJIbTEPHATUBHUX JDKEPEJT EHEPITI

MAJIAMAPEHKO $1.B. 3BABE3IIEUYEHHSI EHEPTETUYHOI ABTOHOMII
AI'PAPHUX ITIATIPUEMCTB HA OCHOBI FIOMACH

JTYHACBCBHKA H.L, 3EHIOK 0.10., BOHI3MK JI.JI., II[YJJIO T.C.
BITPOBA/DKEHHS TEXHOJIOTTIA 3AMILLEEHHSI BUKOITHUX ITAJIUB B
EHEPTETHULII TBEPJIOIO BIOMACOIO (TEXHIYHI TA ITPABOBI
PILLIEHHS)

XIPIBCHKUM I1.P., XIPIBCHKHUM P.I1. OCOBJIMBOCTI PEAJII3ALIIT
[MPUPOJHO-PECYPCHOI'O ITOTEHIIAJIY OB’€JHAHNX
TEPUTOPIAJIBHUX FTPOMA]T YKPATHH B YMOBAX 311 ICHEHH I
PE®OPMU MICHEBOI'O CAMOBPAAYBAHHAA
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EHEPTIi. EKOTHOBAIIII B APXITEKTYPI»

ALNIKOV Y.N., TREHUB N.Y., BONDARENKO V.V. VEI VENTSZIUN
(CHINA, KUN MIN) INNOVATIVE 3D-PRINTER TECHNOLOGIES IN
ENSURING SUSTAINABLE DEVELOPMENT OF A LIVING
ENVIRONMENT

OJI®EPYYK B. BIOPEI'YJISALIA ITOPYIIEHUX TPYHTOBUX
EKOCUCTEM

SVIETKINA O., LYSYTSKA S., KOVERIA A. ANEW APPROACH IN THE
RECYCLING OF SPENT LITHIUM-ION BATTERIES

ANTONENKO N., RUMILETS T., BAKHTIN D. HEALTHY
ENVIRONMENT AS ONE OF THE KEY PERFORMANCE INDICATORS OF
LIBRARY SPACE

MADANI M., GARKOVICH O., SHEVCHENKO R. ECOLOGICAL
ASPECTS OF RATIONAL USE OF MATERIALS OF CERAMIC
PRODUCTIONS

MYCTSIA O.H. EKOJIOI'O-EKOHOMIYHI ITPOBJIEMU B CYPM' STHIA
MIACAJTY31 TA HUISIXU IX YCYHEHHS

HIABUINEHHA E@EKTUBHOCTI BUKOPUCTAHHSA MATEPIAJIIB, BOIU TA

119

120

121

122

123

124



107.

108.

109.

110.

111.

112.

113.

114,

115.

116.

117.

118.

119.

120.

121.

122.

123.

124,

KACIHPYK B.B., BAJJABAH C.M. [IOKPAILIEHHS EKOJIOI'TYHOI
CUTYALII ITPU BUPOBHULITBI CYXUX BY AIBEJIbHUX CYMILIEN

IEBYEHKO A.O., IEBYEHKO T.O. TEXHOJIOI'TSI 3BHEBOJJHEHHA
OCAJIB IIOBYTOBUX CTIYHUX BOJ 3 BUKOPUCTAHHAM
INHEKOBOTI'O JETTIPATOPY

KOYYBEN B.B, AIPEMYVYK 51.B., SI'OJIBHUK C.I'.,
MAJIBOBAHHMU M.C. OI3MKO-XIMIUHI BJACTUBOCTI TA AKTHUBAIILA
BEHTOHITOBUX I'JIMH BOJIMHO-TIOAIJIJIA

CEPJIIOK B.O., BOJIBIIIAHIHA C.B., CKJIABIHCHbKHMH B.1. BUBUEHHSA
EHEPITETMYHUX BUTPAT EJIEKTPOXIMIYHOI'O BIJJIHOBJIEHHA BAHH
XPOMATYBAHHS HMHKOBUX TA KA/IMIEBUX T"AJIbBBAHIUHUX
ITOKPUTTIB

BEJIMYKO C.B., AYIIJIAK O.B. JOCJIKEHHA BIUINBY
BUITAPOBYBAHHS TA EBATIOTPAHCIIIPALIIl HA OB’€EM
HAKOIIMYEHHA MVYJIY HA MYJIOBUX TTIOJIAX

BPATIOK I1.B. JOCJIIJUKEHHA 3ACTOCYBAHHA AIIEPIOAUYHOI'O
PEXHMY KOJIMBHUX KUI 3 METOIO 'EHEPYBAHHSA ITOTYXXHUX
IMITYJIBCIB

MYJIPAK K.B. MEMBEPAHHI MOJIVJII J11 EKOJIOT'TYHOI BE3IEKU
HIAITPUEMCTB

KYHIHIP O.B., HABATOB JI.0. ITIABUIIIEHHA AKOCTI
ACDAJIbTOBETOHHOI'O [TIOKPUTTSA HA OCHOBI BUKOPUCTAHHA
INOJIMEPHUX BIAXO/IB

ABLIEIEVA LY. BIOREMEDIATION OF OIL-CONTAMINATED SOILS
USING ANAEROBIC DIGESTATE

3ABJIOJICBKAI M.M., IIIBOPOB C.A., KJIEHIN ILE.,
AHJIPIEBCBKHMH A.I1., KOBAJIBUYK C.I., CIIOJJOBA M.O.
IHOBALIIMHA CUCTEMA ITIEPEPOBKU ITOBIYHUX ITPOJIYKTIB
IITAXIBHULTBA 3 BINIMBOM EJIEKTPOMAT'HITHOTI'O ITOJIA 1
ABTOHOMHUM EHEPI'O3ABE3IIEYHEHHAM

HENATJITH M.A., PATKO B.®. MEXAHI3M ABCOPBIIIT JIIOKCUIY
BYTJIELIIO 3 JIMMOBUX TA3IB PO3UMHOM AMIAKY

ABLIEIEVA I, PLYATSUK L., PRAST A.E. META-ANALYSIS ON SOIL
RESPONSE OF DIGESTATE APPLICATION

ABLIEIEVA I, ARTYUKHOVA N., KRMELA J. ECOLOGICAL
SUBSTANTIATION OF THE CHOICE OF THE OPTIMAL DESIGN AND
OPERATING PARAMETERS OF CONVECTIVE DRYERS

JYINEHKO C.B., BEPEKHA 1.0., AHYEHKO 1.0. I[IPAKTUYHI ACIIEKTU
[MOKPAILIEHHS E®EKTUBHOCTI YTUJIIZALIII HA®TOIIIAMIB TA
BIAXO/IB bBYPIHHA

BUHOI'PAJIOB B.B., OCTAIIKO 1.0. BE3BIZIXO/JJHE BUKOPUCTAHHA
YTUJIIBHUX 'YMOTEXHIYHNUX BHUPOBIB

IBIJIMHIOK O. M., TEJIET'Ti JI. B. 3ACTOCYBAHHS CAJIIIINJIOBOT
KHCJIOTHU ITPU BUPOILIYBAHHI POCJIMH BETA VULGARIS L. B
KOHTEKCTI CTAJIOI'O CIUIbCBKOI'OCIIOAAPCBKOI'O BUPOBHUIITBA

IBIJIMHIOK O.M., IOKO/’KYK B./l. BIUIMB MIKPOBIOJIOTTYHOT'O
ITPEITIAPATY «OAZIS M1» HA PICT POCJIMH TRITICUM VULGARE L. HA
3AMYJIBHOBAHOMY ITO)KHMBHUMMU PEIIITKAMU I'PYHTI

CJIIO3AP A.B., KAJTUMOH $1.A. OUYMIIEHHS TTAJIUBHUX 'A3IB BIJ]
CIPKOBOJIHIO XIHT'JIPOHHUM METOJIOM V JBI CTAII{
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DYDIV A., KACHMAR N., DATSKO T. DECREASE MOBILITY OF
CADMIUM IONS IN SOIL AND REDUCE OF THEIR ACCUMULATION IN
BETA VULGARIS L. BY APPLYING OF FERTILIZERS AND MELIORANTS

IBAHIH I1.C., OPYEHKO B.O., MEJIBHIKOBA O.T'. SMEHIIEHH
TEXHOI'EHHOI'O HABAHTAXEHHA , CTBOPIOBAHOI'O CTITHHUMH
BOJAMU BUPOBHUIITBA 3 IIEPEPOBKU MAKVIJIATYPU, ITPU
3ACTOCYBAHHI ®EPMEHTHOI'O JEIHKIHIY

VAKAL S., YANOVSKA A., VAKAL V., ARTYUKHOV A, SHKOLA V.,
KRMELA J. THE ECOLOGICAL AND ECONOMIC FUNDAMENTALS OF
NOVEL TYPES CAPSULATED FERTILIZERS DEVELOPMENT

INEPEBUHOC A.P. CTAHJAPT EKO-E®OEKTUBHOI'O ITPOEKTYBAHHA
BYAIBEJIb BREEAM

XJIBUIIHH 0.51., TOYANCBHKA L51. CIIOCOB! Y TUJIIBALIT KUCIIUX
T'YJIPOHIB

MA3YPAK O.T., KAUMAP H.B., JAIIKO T.M. BFIOTEOXIMIYHI
TEXHOJIOI'TI OUMIIIYBAHHS CTIYHUX BOJI

KOHAPATIOK C.M., HIOI'PEBEHHUK B.Jl. YTWII3ALIA BIAXO/IB
I'AJIbBAHIYHUX BUPOBHUIITB

OCTAIIYYK B.B., HOI'PEBEHHUK B.J. [IOBO/[)KEHHA 3
BIOJIOI'TYHUMU BIJIXOJAMM B KPATHAX €BPOIIU

TSAPKO YU., BONDARENKO 0., MAZURCHUK S., MARCHENKO N.,
BUYS’KYKH N. IDENTIFICATION OF TYPICAL VARIETY-FORMATING
WOOD DEFECTS

YOPHA 10.B., I'YCJIEBA A.O. METOOJIOI'TYHI HIAXOAN 1O
PEKOHCTPYKIII OYMCHUX CIIOPY ]

YOBIT M.P., TAHYEHKO 10.B. CUHTE3 I[IOJIIMEPHUX MATEPIAJIIB 3
T'AJJIOTEHOBAHOT POCJIMHHOI OJIIT

BJIACIOK O.0O., YOBIT M.P., BACUJIbEB B.I1., TIAHYEHKO 10.B.
BIUIUB CTYHEHS MOJU®IKAILIL POCJIMHHOIO OJIIEIO HA
BJIACTUBOCTI IIOJIIMEPHUX KOMIIO3UTIB

YMLIb A.IL, OJIAHHUK F0.0. JJOCJIKEHHS EQEKTUBHOCTI POBOTH
EJIEKTPOIMITYJIbCHOI YCTAHOBKHM /J1J151 OGPOBKHY THOMOBUX
CTOKIB CBUHOKOMIIIEKCIB

CKPUITYYK I.M. IT PILUEHHSA JJ15 IEPEPOBKU BIJTHOBHOI BIOMACHU

JAYOK B.B., MAHJPUK C.T., I'YTJIMY C.I. BIUIMB OKCUIY
OOCOOPY HA IMHAMIKY TIOTJIMHAHHSA BYTJIEKUCJIOT'O TA3Y
XJIIOPODUICUHTE3YIOUNMU MIKPOBOJIOPOCTSIMU 3A
IMPUCYTHOCTI AIOKCHUAY CYJIbOYPY

MAIIEPA H.M., KOITWJIOBA K.B., BEPEUIILKHMH C.B.,
KO3AYEHKO O.b. HOPMYBAHH: BUMOI" IIOJ10 EKOJIOI'THHOI'O
MAKYBAHHS MTPOYKIIIT XJIIBOIIEKAPCBHKOI TA KOHJAUTEPCHKOT
ITPOMUCJIOBOCTI

XOMMUH A1.€. BIUIMB KIIIMATUYHNX 3MIH TA I''TOBAJIBHOI'O
IMOTEIJIIHHA HA TEHAEHIIIT B APXITEKTYPI

BEJIOKOHD K.B. JIOCJIDKEHHS HIKEJIb-AJIIOMIHIEBUX
KATAJII3BATOPIB [NIMBOKOI'O OKMCHEHHS PI3HOT'O ®A30BOT'O
CKJIAZTY
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SAVICKAYA O., RUMILETS T., KURIAN V. THE INTEGRATED
APPROACH OF BLUE-GREEN INFRASTRUCTURE AS ONE OF THE
PRIORITY TASKS OF CREATING A COMFORTABLE URBAN
ENVIRONMENT

MEDKOV A., STEFANOVSKA T., PIDLISNYUK V., SHAPOVAL P.,
STADNIK V., SOZANSKYI M., ZHUKOV O., CERNY J. EFFECT OF PGRS
ON MISCANTHUS BIOMASS PRODUCTIVITY WHILE GROWING CROP IN
THE SLIGHTLY CONTAMINATED BY TRACE- ELEMENTS SOIL OF
MILITARY ORIGIN

CABAJIAIII B.B., TYMHUMIIbKHH .M., TUBJIIO/I A.M.
3ACTOCYBAHHA ITPUPOJHUX LIEOJIIB IS OAEPXXAHHSA
INOJINIAKTUAIB

MAHIAIHA €.A. OCOBJIMBOCTI BUKOPUCTAHHSA CTPUMEPHOI'O
PO3PAAY JJ1A 3HEIIKOJDKEHHA CIPKOBOJHIO 3 TA3OBUX BUKU/IIB

BEJANIDZE I, POHREBENNYK V., PETROV O., KHAREBAVAT.,
DAVITADZE N., DIDMANIDZE N. ELECTRICAL CONDUCTIVITY OF
ION-EXCHANGE MEMBRANES IN SOLUTIONS OF SIMPLE
ELECTROLYTES

EPOPEEBA AA. IIIIBUIIEHHA EQEKTUBHOCTI CITOJ)KUBAHHA
[MPUPOJHOI'O I'A3Y ITPOMUCJIIOBUMU KAMEPHUMU ITEHAMU

KOIELD I'.P., KYJUHSK L. IPAKTUKA KOMYHAJIbHOI
EHEPIOOILAJHOCTI TA EHEPTOMEHEJDKMEHTY Y MICTAX YKPAIHU

BACWIBKIBCBKHMM B.M. ITIEPIINI B YKPAIHI EKOJIOI' TYHUIA
IMPUCTPIN JJIA BJIOBJIFOBAHHS ITMJTY HA BYJIMLAX MICTA

KICHURA D., DZINYAK B., CHAIKIVSKYI T. COMPREHENSIVE
PROCESSING OF BY-PRODUCTS PETROCHEMICAL PRODUCTION

KIUYPA 1.B., YAWKIBCHKH T.B., I3THAK B.0. ITHOBAIIIHI
METO/JIA CTABUIIBALUT BUHOMATEPIAJIIB I BUH

TKAYEHKO T.B., EBAJOKUMEHKO B.O., KAMEHCBKHUX JI.C.,
IMEJYAbKO €.B., AKCUWJIEHKO M.J., KAIIIKOBCHKHWMH B.1.
POCJIMHHI BIAOJU AK ITEPCIIEKTUBHA CUPOBUHA JUIA
OHEPXXAHHS BA30OBUX ITPOJAYKTIB OPTTAHIYHOI'O CUHTE3Y

OHUIIEHKO H.T'., CAMOXBAJIOBA A.L, IOPYEHKO B.O.,
HIKYJIIH C.J0., KOCEHKO H.O. IIBUIEHHS EGEKTUBHOCTI
OYNCTKU HA®TOBMICTKUX CTIYHUX BOJI 3A PAXYHOK
BUKOPUCTAHHS MOJYJILHOI'O ITIPUCTPOIO

IMPOLHEHKO C.b., KI3€€B M.JI., HOBUIIBKA O.C. AHAJII3 METO/JUK
BU3HAYEHHA BUXIJITHUX JAHUX TTPY PO3PAXYHKY TA
IMPOEKTYBAHHI OYNCHUX CIIOPY I BOJAOBIABEJIEHH

APEMKEBHY O.C., BAHA A.P., KAPIIEHKO 0O.41.,

IHHOKHUHBBPOJA T.5., KAPIIEHKO O.B., HOBIKOB B.II.,

JYBEHEID B.I. BIUIMB KOMITIO3UIIM TIOECTEPIB I MIKPOBHUX
CYPO®AKTAHTIB HA BIO®I3UYHI TAPAMETPU POCJIMH HA TPYHTAX,
3ABPYJJHEHUX HA®TOIO

JIYBEHEID B.1., BAHA A.P., KAPIIEHKO O.41., TPUT'OPBEBA 4.b.,
KAPIIEHKO O.B., BAPAHOB B.I., IOITOBUY O.P., HOBIKOB B.II.

OLIHKA E®@EKTUBHOCTI KOMITJIEKCHOI ®ITOPEMEJIIALIT
HA®TO3ABPYJIHEHOT'O IPYHTY 3 BUKOPUCTAHHSIM
TIOCYJIb®OHATY I BIOCYPO®AKTAHTY K AKTUBATOPIB
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174.

HAVRYLIV R.l., MAYSTRYK V.V, KOSTIV I.S. THE NUMERICAL
MODEL OF THERMAL DECOMPOSITION OF THE FINELY DISPERSED
LIMESTONE WASTES

CA®PAHOB T.A., JAHKEBHY B.I. OCOBJIMBOCTI [TOBOJIKEHHS 3
MEJMYHUMHU BIIXOJAMH B [TOTOL] TBEPUX [TOBYTOBUX
BIIXO/IIB

JISIOK £1.0., MOJKOIIA€B C.B., IOB3VH 0.1, KAJTMHHUYEHKO B,B.,
BIPHY C.O. CHTIKATHUIL MATEPIAJI HA OCHOBI BIITXO/IIB

I'TPHUYO-3bATAYYBAJIbBHUX KOMBIHATIB KPUBBACY

TY34K B.€. PEKYIIEPALILS IIPOMMCJIOBUX BIJIXOMIIB — CTAJINIA
PO3BUTOK TA EKOJIOI'TYHA BE3IIEKA HABKOJIMIIIHBOI'O
CEPEIOBUIIIA

TY35K B.€. CIIOCObU BUJOBYTKY PIIKICHUX EJIEMEHTIB 3
IMPOMUCJIOBUX BIJIXOAIB

TY35IK B.€. METO/IY 3HEIIKO/DKEHHS I VTIUIBALIT [IPOMUCJIOBUX
BIJIXO/IIB

3EJEHBKO I0.B., BE30BChKA M.C., PO3T'OH O.B. AJIbTEPHATHBHI
METO/1 HIOBO[KEHHS 3 BIIXOJAMMU [IMM 3AJII3HULb

JAMUTPUKOB B.I1., IVISAINYK JI.A., BAKAJI C.B., BAKAJI B.C.
AITAPATHO-TEXHOJIOITHHA CXEMA PELHUKJIIHI'Y JIOMY
KOHCEPBHUX BAHOK 3 OTPUMAHHAM TEXHIYHUX ITPOJJYKTIB

HEJIOCEMKIHA B., KHI[IOK O., CAKAJIOBA I'.B., BACUJIIHUY T.M.
METO/] YTWIIBALIT BIAIIPAIILOBAHOI'O BEHTOHITY

MOKRYY V., MOROZ O., PETRUSHKA I, KAZYMYRA I,
GRECHANYK R. ADAPTIVE PLANTING FOR RESTORING THE
BIODIVERSITY OF TECHNOGENIC LANDSCAPES

MOKRYY V., PETRUSHKA I, KAZYMYRA I.,, GRECHANYK R.,
SCHULTHEISS J., REISS M. STRATEGIES OF FOREST ADAPTATION TO
CLIMATE CHANGE

MAKOBEMYYK T.I., KOBAJIMIIWH LB. BIUIMB TPUHEKCATIAK- )
ETIIY TA CYJIbBO®ATY AMOHIIO HA IHAYKIIIO ®JIYOPECLEHIII
XJIOPO®UITY JIMCTKIB ITIIIEHUILIL

MORHUN O.V.,, TREHUB N.Y., BONDARENKO V.V., BOSIY |.M.
INNOVATIVE TECHNOLOGIES OF CNC MACHINES IN THE
MANUFACTURE OF WOODEN DESIGN-OBJECTS (ECOLOGICAL AND
ECONOMIC ASPECT)

BAJTAHJIOX 10.A. TTEPCIIEKTUBU 3ACTOCYBAHHS I'NIPOBIOHTIB B
TEXHOJIOI'TAX OYUIIEHHA CTIHHNX TA IIOBEPXHEBUX BO/]

CEMIHAP 4 «OCBITA TA BUXOBAHHS JJIAA CTAJIOTI'O PO3BUTKY»

®ACTOBEILD O.0. BIIPOBA/KEHHA ITPOTOKOJIIB HOBOI'O
CTAHIAPTY COEPU TYPU3MY B OCBITY ®AXIBIIB TYPU3MY IJIA
CTAJIOT'O PO3BUTKY

MITRYASOVA O. EUROPEAN MEASUREMENTS OF WATER SECURITY
IN THE PRACTICE OF IMPLEMENTING EDUCATION FOR SUSTAINABLE
DEVELOPMENT

T'AJATAH O.K., 1YX O.1. OCOBJIMBOCTI HABYAJIbHOI [TPOT'PAMU
OCBITHHOI'O KOMITOHEHTA «EKOJIOI'TYHUI CTUJIb KUTT SI»
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MAKAP O.I1., IMUTPHK JI.3. MICE-TYPU3M - OCHOBA IMIJIXEBOI TA
EKOHOMIYHOI ITPOI'PECMBHOCTI TYPUCTUYHOI IHJIYCTPII YKPATHU

DZHURA N.M., MAMCHUR Z.1., DZHURA M.R. EDUCATION FOR
SUSTAINABLE DEVELOPMENT IN THE NEW UKRAINIAN SCHOOL

MAMUYYP 3.1, JUKYPA H.M. OCBITA JJIs1 CTAJIOI'O PO3BUTKY B
HIAIOTOBLI BIOJIOI'IB TA EKOJIOI'IB

IMHAJAYH A.O., TAZYH H.O. OCBITA CTAJIOI'O PO3BUTKY, JAK
CKJIAJOBA TEOPETUYHOI TA TIPAKTUYHOI IATOTOBKU ®AXIBIIIB

OJIEKCIEHKO A. M. YCITAIKYBAHH1 HAPOJHNX MOTHBIB ¥
CYYACHOMY JIAHAITA®THOMY JU3ANHI

BITPOBA/I)KEHHS I KOMEPIIAJII3AIIIT EKOTHHOBAIIIA
Y CUCTEMI CTAJIOT'O PO3BUTKY»

KPEKTVYH Bb.B, JKNJIIIIINY 10.B., KPEKTYH H.M. COLHIOEKOJIOI'TYHI
ACTIEKTU MOJIEPHI3ALIIl CUCTEMM EKOJIOTTYHOI'O YIIPABJIITHHS

MOPO3 JL.I. KUIBKICHA OLIHKA EKOHOMIYHUX 3BUTKIB BI/]
3AXBOPIOBAHb KOPOHABIPYCHOIO IH®EKIIIEIO

SINUAIIAH T.M., OP@AHOBA M.M., JIsIX M.M., KYYEPEHKO 0.1,
MUXAWIIOK 10.1. IHHOBALIIMHI TEXHOJIOT'TI IEPEPOBKM BIIXO/IIB

HAVRANKOVA S., YAROSHCHUK O., SOROKA M. POLICY ROADMAP
FOR AIR POLLUTION MONITORING IN UKRAINIAN CITIES

BEPETOBUM B.M., TAZIYH A.O. EKOIHHOBALIIII B CTAJIOMY
IMPUPOJOKOPUCTYBAHHI

KOKHALEVYCH K.R., MUZYKA V.-S.VV. STRATEGY AS AN ELEMENT
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MOPO3BLKO A.I1., KOJIECHIYEHKO O.B. (YKPAIHA, KUIB)

CTPYKTYPHI 3MIHU POAUHU ARALIACEAE JUSS. 3YMOBJIEHI
PO3BUTKOM ®UUIOTEHETHUKHN

Hayionanvnuii ynisepcumem 6iopecypcie i npupodokopucmyseanus Ykpainu
03041, syn. I'enepana Pooimyesa, 19, Kuis, Yxpaina, rectorat@nubip.edu.ua

Abstract. Despite the fact that the first studies on structural systematics and phylogeny of the
Araliaceae Juss. family appeared at the end of the twentieth century, their results are unfortunately not
widely reflected uniformly throughout the scientific world. The problem of timely updating of
scientific information in the modern technologies is still urgent. Among the vast amount of
information that is currently, freely available to the public also the one that is no longer relevant, but is
still and duplicated on various media, creating some discomfort for searches. Along with such sources
of information, there is also some scientific literature from the nineteenth century.

Crpyktypa ponunu Araliaceae Juss. mis HayKOBIIB € HAJI3BUYANHO I[IKABOIO Ta CKIATHOIO
BogHouac. Jlo 1i ckiamy BXOASTH BUIW HAWPI3HOMAHITHINIUX XKUTTEBUX (opM: aepeBa, OaraTopiddi
JIEpeB’THUCTI JIiaHW, a TaKoX OaraTropidHi Ta OJHOPIYHI TPaB’SHUCTI POCIMHH, MPOTE OLIBLIICTH
NpeACTaBHHUKIB — YarapHUKH.

IcTopisi BUBYEHHS pi3HOMaHITTS BHIOBOI CcTpykTypu pomuwuu Araliaceae Gyma i mo Ttemep
3INAIMIAETHCS AMHAMIYHO0: OumbIn, HiXkK 200 pOKiB BUEHI HE MAalOTh OJHOTOJIOCHOI ITYMKH IIOJO
NPUHAICKHOCTI OKPeMHX BHAIB Ta pomaiB came g0 poaunu Araliaceae. V mocmimkeHHSX 11
CHCTEMAaTU4HOI CTPYKTYpH Ta (iIOreHeTHYHHMX 3B’A3KiB, 010XiMIYHOTO MoTeHmiaty, Oioreorpadii i
CTPYKTYPHOI €BOJIIOIIT Opaiy yJacTh BeTHKa KUIbKICTh HAYKOBIIIB YOTHPHOX MOKOJIHB MOCIILTb.

Cucremarnyna Onu3bkicTh poaunu Araliaceae ta Umbelliferae mpocrexxyBanack mpoTsrom
Bciel icropii ix BuBuUeHHA. Bucoka MopgomoriuHa cXoXicTb MK IHMMH ABOMa pOAMHAMH Oyia
BiIMiUeHa IIl¢ aBTOpaM{ IITYYHUX CHUCTeM Kiracudikarlii pociauH TOIHHEEBCHKOI CIMOXM 1 3HaWIIIa
CBO€ BiZIOOpaKeHHS ¥ OUTBITOCTI CHCTEM-TIOCITIIOBHUKIB, 1110 BUHUKAJIH TTiCIIA.

[IpoananizoBaHi HAMU HAyKOBI JKEpeia CBiAYaTh MPO Te, 10 HUHI KiNBKICTh TAKCOHIB Yy CKIai
POJMHU CTaHOBUTH 39 posiB Ta 1443 Buau KBITKOBUX POCIHH, BKIIOUAOYHM BUMepiuit piax Paleopanax
3 eAMHUM TmpeacraBuukoM Paleopanax oregonensis, mo OyB BHSBIECHHMH y CEPEOHIX €OIEHOBHX
Bijkianax Ha miBHo4i Operony. OHaK I1i MOKA3HUKU Y Pi3HI YaCH MaJld PO301KHOCTI MixK CO00¥0, 1110
NOSICHIOETHCSL TIIBUIICHHSM 3alliKaBICHOCTI 10 BHBUYCHHS POJMHH, a TaKOX pe3yJbTaTaMu
JOCIIIKEHB, 110 3yMOBIIIOBAIIY IIEBHI 3MIiHH Y CTPYKTYpy (iorenernunoro faepesa Araliaceae.

Ha remepimHiii 4ac cucTemMaTrWka, CTPYKTypHa €BOJIIOIIA, a TakoXk Oioreorpadis ii
NpEeACTaBHUKIB TOJIOBHUM YWHOM 3aJISKUTh BiJl TEMIIIB PO3BUTKY MOJIEKYJISIpHOI ¢inoreHetuku. Taxk,
3aBJSKH PO3BUTKY JOCITI/KEHB B il 00JacTi MPOTIroM ocTaHHiX 20 poKiB, HAYKOBIII OTPUMAJH HOBI
METONM I BWU3HAYCHHS POAWHHHUX 3B'S3KIB MK TaKCOHAMH. Ix 3aCTOCYyBaHHA, 31 CBOrO OOKYy,
CHOHYKAJIO 10 Teperjsiny ysBieHb Npo (ijgoreHe3 IesSKUX TPYyN POCIMH POJUHM, a TaKOXK iX
CHCTEMAaTHKH.

3aBAAKY TOCIIHKEHHIM 3 MOJIEKYJISIPHOT (h1IITOreHeTHKN OyiiM BHECEHI IEBHI 3MIHH Y CTPYKTYPY
poaunn. Tak, nampukian, Myodocarpus i Delarbrea, xotpi Tpaamuiiino po3risganucs y CKiafi
Araliaceae, Bxxe y 2004 p. Oynu BuaineHi B okpemy poauny Myodocarpaceae Doweld.

CrinpHa npars 0araTh0X BYSHHX J03BOJIHIIA BUSBUTH JEKUIbKA THITIB MOJIEKYJISIPHUX MapKepiB
Ta MPOJIEMOHCTPYBaja X BHCOKY IIIHHICTh Ta €()EeKTHBHICTh Y BH3HAYCHHI ()iJTOTCHETUIHHUX 3B’SI3KiB
pOJMHI, IO JaJi0 TOIITOBX J0 HOBUX BIJIKPUTTIB, NOB’S3aHUX 3 ICTOPI€I0, TEMIAMH CBOJIOIIT Ta
Gioreorpadii mnpencraBuukiB Araliaceae wHa 3emuiit kymi. I[lomanbiie TOPIBHSIHHS —CHCTEM
pO3pO0JICHNX HAa OCHOBI PE3YyJbTATIB MOCHIMKEHh OTPUMAaHHUX 3a JOIIOMOTOI0 HOBHX METOIIB i3
TPaIUIIHHUMK KJIacU(iKaI[iIMU, JaJI0 3MOT'Y BYCHMM BHUSBUTH, 110 BOHU Maike TOBHICTIO HE
BiJINIOBIJIAIOTh OJIHA-OJIHIN, aJK€ B OCHOBY OCTaHHIX IOKJIAJcHO 0ioMOp(OJIOTiyHi 0COOIUBOCTI
POCIVH, 10 HETIOBHOIO MIipoI0 BimoOpakaroTh (piloreHeTHYHi 3B’S3KH, OCKIIBKH TaKi O3HAKH 4acTo
OyBarOTh TOMOIUTACTHYHHMH, & OTKE € HEJIOUUILbHUMH Ha JICIKUX CTPYKTYPHUX PIBHSAX POAUHHU.

CucremaTrKy Ta (IJIOTCHII0 POJUHH Hapasi MPOJOBXKYIOTh BUBYATH, & 3BAKAKOYM HA CTPIMKUN
MPOTPeEC Ta PO3BUTOK HAYKU, TEXHIKHU 1 TEXHOJIOTIH CIi/T 04iKyBaTH HOBUX 3MiH Ta IEPETBOPEHb.
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'YBEPMAH B.L., ZBACBKOBELIb JI.A. (VKPAIHA, XAPKIB)

EKOJIOI'O-IPABOBI MOHATIAHI BIIMIHHOCTI ITPU
IMINIEMEHTANIII BOAHOTI'O 3AKOHOJABCTBA €C

YHITY « YVkpaincokuil Hayko60-00CAIOHULL IHCIUMYM eKON02IYHUX NPpoOaeM»
61166, éyn. bakynina, 6, Xapxis, Yxpaina; vlad.uberman@gmail.com
2Hayionanonuii mexuivynuii ynisepcumem «XapKi6CoKuil NONIMexHiuHuil incmumymy
61002, éyn. Kupnuuosa, 2, Xapkis, Yrpaina, ludmilavaskovets2@gmail.com

Abstract. The paper examines the differences between the basic concepts of EU water
legislation (Directive 2000/60/ EC or WFD, Directive 2003/105/ EC), of general EU environmental
legislation (Directive 2010/75/ EC) and the Water Code of Ukraine with relevant acts lower level on
basic concepts: pollution, pollutants, water quality, environmental quality standard, approaches and
methods of regulating the emission of chemicals substances, the best available technics etc. Ways and
means of overcoming the identified differences are offered.

Buxonanus Yrogu mnpo acoriamiro i Llimi cramoro po3Butky VYkpaiHu mnependadaroTh
IMIUTEMEHTAIIIF0 BUMOT €KOJIOTIYHOTO 3akoHo/aBcTBa €C y HallioHaIbHE 3aKOHOAABCTBO. Bin ycmixiB
IMITTIEMEHTAIlii BOAHOTO 3aKoHOHaBcTBa €C Oe3mocepeIHbO 3aICKUTE JOCATHEHHS CTPATETIIHOI ITiTi
CTaJIOTO PO3BHUTKY «6) 3a0e3medeHHs] TOCTYIMHOCTI Ta CTajoro YIPaBIiHHSA BOJHHUMH PECypcaMH Ta
canitapieio», BuzHaueHoi B Yka3i Ilpesunenta Ykpainu Big 30 BepecHs 2019 poky Ne 722/2019.
Ilepmni muaHud Ta KpOKM HaOMMDKEHHS 10 3aKkoHOmaBcTBa €C y BOAHOMY CEKTOPI 3MIHCHIOBAIHCS 3
2014 p. 31 CTBOpEHHS €KOJIOTO-NIPABOBUX IHCTUTYTIB, 30KpeMa, IHTETPOBAHOTO YIPABIIHHS BOJHIMH
pecypcamu 3a OaceliHOBUM TNPUHIIMIIOM. AJie KOHICNTyaJlbHA €IHICTh YMPABIIHHA BOJHUMH
pecypcaMy BUMarae mepiiodeproBoi rapmosizauii i3 Bumoramu €C 0a30BHX MOHSATH (KaTeropi,
TEPMiHIB) y 3araJbHOBH3HAHOMY HAyKOBOMY ceHci. [lopymmeHHS IOpUANYHOI KOHCTPYKII IpH
iMIieMeHTanii 3akoHoaaBcTBa €C MPU3BOAMUTE 10 ITHOPYBAaHHS PUHLIUIIOBUX MOHSATTEBUX, IITUOOKUX
HAYKOBHX Ta TEPMIHOJIOTIYHUX BIIMIHHOCTEH YKPaiHCHKOTO Ta €BPOMEHCHKOI'O €KOJIOTO-NPAaBOBHX
IHCTUTYTIB AKOCTI BOAM Ta 1i perymoBaHHA. Hey3roipkeHiCTh TEpMiHIB 1 MOHATH BHUKJIHMKAE
JTUBEPTEeHTHUN PO3BUTOK JEP)KaBHOI MOJIITHKU Yy chepi OXOPOHH BOJ BIIHOCHO €BPOMEHCHKIUX BUMOT.
ABTOpaMHU JIOCII/PKEHO BIIMIHHOCTI MiK O0a30BUMH MOHSTTSAMH BOJHOTO 3akoHojaBcTBa €C
(AupexTusa 2000/60/€C ado BPI, Hupexrua 2003/105/€C), 3araibHO €KOJIOTIYHOTO 3aKOHOAaBCTBA
€C (dupextusa 2010/75/€C) ta Bonnoro xonekcy Ykpainu (BKY) 3 BiamoBigHIMH akTaMy HIKYIOTO
PIBHS I1IOJI0 HOHAMb 3A0pPYOHEHHA, 3A0PYOHIOIOUU PeHOBUHU, AKICMb 600U, CHIAHOADM AKOCHI
oog¢kinna (CA/), nioxodie ma memoodie pecynioeanns emicii ximiunux peuoeun (XP) Tomio.
Busnaueno, mo nonarts CSJl Ha naHWii 4ac HE Ma€ €KBIBaJICHTHOTO €KOJIOTO-TIPaBOBOTO BiTOWUTTS B
YKpaTlHCHKOMY BOJHOMY 3aKOHOJABCTBi. BUSBI€HO MPUHIMITOBI BiAMIHHOCTI MiX KPUTEPISIMH SKOCTI
noBepxHeBux Box: CAJ[ y BP/l, rpanuyHo nOmMycTUMHUMM KOHLEHTpAUisIMH Ta EKOJOTTYHUM
HopMaTHBOM sIKOCTi Bosu y BKY. KoHcTaToBaHO icCHYBaHHS B YKpaiHChKOMY BOJHOMY 3aKOHO/IaBCTBI
FOPUIUYIHAX KOJi3ii 1040 BUMOT 10 ckumaHHs (emicii) XP. Ta HasBHICTh 3MICTOBHHX PO301KHOCTEH
MK MOHSATTSIMU THCTPYMEHTIB PABOBOT'O PETyJIIOBaHHS: rpaHYHOI BenmunHu Bumycky ('BB) y BPJ
Ta TPaHW4HO JpomycTtuMoro ckuay y BKY. BuzHaueHo, 110 roJOBHUMH MPUYMHAMH BiIMiHHOCTEH €
pi3HA IJIEOBA CIIPSMOBAHICTH ITUX 3aKOHOJJABCTB: BOJAOOXOPOHHA Ta TOCIOAApChKa BIiINOBIAHO, Ta
3aCTapilicTh 0araTb0X BUMOT aKTiB BOJHOTO 3aKOHOAABCTBA YKpaiHW. 3 pe3ysbTaTiB aHaTiTHYHOTO
MIOPIBHSIHHS BUIUIMBAE, MO0 JUIS 31IHCHEHHS IMILUIEMEHTAIliT nApaouzma yKpaincoKol 0XopoHu 600, w0
peanizosana y BKY, eumazae 3minu 3 2ocnooapcvkoi Ha exonoziuny. BiqnoBiHy €KOJIOTi3aIlito CIri
MOYMHATH 3 TIEPIIOYEProBOi pememniii 3a3HadeHux Oa3oBux mnoHATH 13 BPJ[. Kpim Ttoro, Ha
MOYATKOBOMY eTami ¢1id 30ilichHumu eeponelicoky ougepenuyiayito XP 3a ix HeOe3nekow Ta 3a
4yepro,icTio 60pOoTHON 3 HUMH, 3aIPOBAJUTH B YKPATHCHKOMY BOAHOMY 3aKOHOJABCTBI €BPONEHCHKHIA
CITUCKOBHM MexaHi3M mominy XP Ha eBpomeiichki mpiopuretHi XP ta crermdivni XP (ykpaiHCchki
HAI[IOHAJIbHI) 32 0AaCCHHOBUMH Ta JIOKAJILHUMH CIIHCKaMH. AJBTEPHATUBOIO TIIMOOKOI €KOJIOTi3amil
BKY mumsixom penenuii mocmimkeHux moHsTh 3 BPJ] moxe OyTu po3poOiieHHS Ta TpUHHATTS
crnerniansHOro 3aKkoHy Ykpaiau «Ilpo oxopoHy Bomy. Takoxk € HEOOXiTHIUM 3aKOHOJABYE 3aKPIIJICHHS
y BKY noHsATh HaMiKpalux MAOCTYNMHHUX TEXHIYHMX METOIB Ta KOMOIHOBAaHOTO IMiAXOAy IIOJO
peryIIOBaHHS CKUAAaHHS PEUOBHH, SIKi OpIEHTY€EThCS sIK Ha ctangaptu emicii (I'BB), tak i na CA.
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CTEINOBA O.B., TAHOIEHKO O.M., YYXJIIB 10.0. (YKPATHA, TIOJITABA)
MO/JIEJTIOBAHHA PU3UKIB BE3NEYHOI EKCIIIYATAII HA®TOITIPOBO/IIB

Hayionanvnuii ynisepcumem «llonmaecovka nonimexuixa imeni FOpis Konopamiwokay
36011, npos. llepwiompasnesuti, 24, Ilonmasa, Ykpaina;
alenastepovaja@gmail.com; mailto:nuczu@mns.gov.ua

Abstract. Modern development of safety theory justifies the introduction into practice of
providing the necessary parameters of the state of technical facilities, namely pipelines and the
environment, including operational conditions, climatic features of areas, standardized parameters of
risk and safety, based on reliability, strength, resource, survivability.

Teopii Oe3mekn OOIPYHTOBYE BBEICHHS B IPaKTHUKY 3a0e3leueHHs HEeOOXiTHUX IapaMeTpiB
CTaHy TEXHIYHUX 00’ €KTiB, a camMe Ha(TOMPOBOIB 1 HABKOJMIIHHOTO CEPENOBHUINA, B TOMY YHCH 3
ypaxyBaHHSM HOPMOBAHHX MapaMeTpiB PHU3MKIB 1 OE€3MEKH, IO OOTPYHTOBYIOTHCS 3a KpUTEPisIMHU
HaaidHOCTi, MiOHOCTI, pecypcy, xuBy4octi. OpnHiero 3 yMmoB OesmedHoi ekcrulyaTtamii €
B3a€MOTIOB'AI3aHI PO3BUTOK 1 BUKOPUCTAHHS CHCTEMH IiarHOCTUKHA 1 MOHITOPHHTY CTaHy MartepiajiB
(crami) B IITaTHUX 1 aBapiiHUX CHUTYalisX, MOHITOPHHT PHU3HUKIB iX €KCIUTyaTalii Ha BCiX CTaisx
KUTTEBOTO LHUKIY 1 po3poOJIeHHS 3aXOAiB 3amoOiraHHs aBapisM 1 karacTpodam Mo Mipi BHXOZY
PHU3HKIB 32 MEXi TPUHHATHUX 1 HAOJIKEHHI 1X 10 TPaHUIHHX.

IMin pusukamu R (t) B Teopii OGe3meku po3yMitOThCs Taki MmoemaHaHHs HmoBipHOCTeit P (t)
BUHHKHEHHS B 4Yaci HECHpUATIMBUX MONiH (HEOE3MeYHMX 1 KPU30BHX SBHIL, KaTacTpodiuyHHX,
aBapifHUX 1 HaA3BHUYAWHUX CHUTYaIlili), 3 OMHOTO OOKY, 1 MAaTEMaTHYHOTO OYIKYBaHHS MOPOKYBAaHUX
MU 30uTKiB U (1) - 3 iHIIOTO, SIKi BU3HAYAIOTH 3MiHY PiBHS OE3MEKH Ta CTaH CHCTEM 3aXHIIEHOCTI
JIOAWHH, 00'€KTiB 1HPpACTPYKTYpH Ta HOBKULIS BiA 3arpo3 i HeOe3NeK BHYTPIIIHBOTO 1 30BHIIIHBOTO
XapaxkTepy - TEXHOTCeHHUX, PUPOJHHUX, AHTPOIIOTCHHUX.

R(t) = Fr{P(1), U (1)} 1)

B npoueci excrutyaranii HadTOnpoBoAy B HbOMY BiOYBa€ThCs HAKOMMUYEHHS YIIKOKEHb 32
nesikoro Tpaexktopieio D (N, ¢, 6), sKa BU3HAYAEThCS IapaMeTPaMy HABaHTAXKEHHS - YUCIIOM LUKIIB N,
HAMPYXEHICTIO &, Te(PEKTHOCTHIO |.

s 3abe3nedeHHs Oe3meyHoi eKcrutyaTtanii Hah TOPOBOLY 3aMiCTh KPUTHUYHHUX IMOIIKO/KEHb
D¢, mo BiAMoBifalOTh JOCATHEHHIO TPAHWYHHUX CTaHIB, 3 BHUKOPUCTAHHAM CHUCTEMH KOe(iIli€HTIiB
3amacy B po3paxyHOK MOXYTh BBOIMTHCS Aomyctumi momkokeHts [D]. PiBui D i [D] moxinstors
obnacTh 6e3nevHoi excrutyaraii i 001acTh 0OMexxeHoi 6e3neku i Hebesneku (pu3nky). MOHITOpHHT
napaMeTpiB CTaHy 00'€KkTa B IMX OOJACTSX i € OCHOBOIO JUIsl aHAITi3y PU3UKIB 3HAXO/KEHHS 00'€KTa B
TOMY Y iHIIOMY CTaHi 1 yMOB HOTO MEpeX0oIy MiX HAMHU.

[Ipu iiMoOBipHICHIH OWIHII iHTepBally Af SK KpUTepid Oe3nexkd NMOBWHEH OyTH NpUHHATHR
pu3uK Rf MOXIMBOCTI JOCSATHEHHS TpaHUYHOrO cTaHy. llpu3HayeHuii iHTepBas At TOBHHEH
3abe3neyyBaTH HMOBIPHICTh MOXIIMBOTO PYHHYBaHHS HE BHINEC 3aaaHoro piBHs [Rf] pusmky.
BenuunHa 1pOr0 PU3MKY BHU3HAYAETHCS 3 YPaxXyBaHHIM XapakTepy MOTEHIIHHOI HeOe3neku 00'ekra.
SIK110 npH ILOMY BUKOPHCTOBYBATH PEKYpPEHTHI CIiBBITHOIIEHHS JUIsl BIpOTiAHOCTI Iepexoay 00'ekTa
B rpannuHuii crtaH Rg(t), TO MoxHa OTpHMaTH BUpa3 ISl OLIHIOBAHHS ONTHMAIBHOTO Yacy 0
HACTYITHOTO MOMEHTY KOHTPOJIBHOTO 00CTeXeHHS 00'€KTa.

V 3araqbHOMY BHIIQJIKy MOKJIMBI JIBa OCHOBHHX THIIH CICHApiiB 3MiHu pusukiB R(t) y gaci t .
o nepmioro Hanexarb CUeHapii ynpaBiiHHSI O€3MEK0I0 aHaNi30BaHUX O0'€KTiB B yMOBaX LITATHOTO
GbyHKIIOHYBaHHS TUITHKE HA(TOMPOBOAY B IIOMY 3 MOHOTOHHHM 3pOCTaHHSM pusukiB R (t) mo
npuitHaTHUX piBHiB [R (t)] B MomenT yacy [t]. [Ipu upomy kputnusi pusuku R; () He qocsraroThes.

Jo npyroro TUIy BiTHOCSTBCS CLEHApii, MPH SKUX MOXYTb BUHHUKATH TOYKH HECTIMKOCTI 3
HeOEe3MEeYHUM 3POCTaHHSIM PU3HKIB 10 KPUTHYHOI TOUKH npH Yacy t = ti, a Bennuuna R (t) B upomy
Bunaaky nopiBaioe Ri (t). Toukamu HECTIHKOCTI B CHCTEMi MOXYTh OyTH TOSIBU 30H JIOKaJbHOTO
MOUIKO/PKEHHS Ha JiNsSHII TpyOW, BUHUKHEHHS 30BHIIIHIX 3arpo3 HOro IMITaTHOI eKCIUTyaTanii,
HECAHKI[IOHOBAHWH BIUIUB HA JAHWI 00'€KT 1 T.II.

Jlns  BupimieHHS 3aBmaHb 3a0e3MedeHHS YMOB O€3MeYHOl eKCIuTyaTallii MaricTpaJbHHX
Ha(TOMPOBOMAIB JOIIJIBHO B MEPIIy YEpry 3aCTOCYyBaHHS KOMIUIEKCY CYYaCHMX METOIIB 1 3ac00iB
KOHTPOJIIO TapaMeTpiB CTaHy HUX O0'€KTIB Ta HABKOJIMIIHBOI'O CEPEOBHUINA, BUKOPUCTAHHsS OaHKiB
JaHUX 3 JKepenaMH HeOe3MeK 1 ClieHapisiMi PO3BUTKY MO3AIITATHUX CUTYAIii.
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ITHATULINUH B.B., I'THATUILNH A.B., BEPBULILKUIA C.T.,
ITHATHIINH M.B. (VKPATHA, JILBIB)

CEVMICMOTEKTOHIYHI IPOIIECH TA EKOJIOI'TYHUM CTAH
3AKAPIIATCHKOI'O BHYTPIINIHBOI'O IIPOTUHY

Biooin ceticmiunocmi Kapnamcokoeo peziony
Inemumymy eeoghizuxu im.C.1. Cy6b6omina HAH Ykpainu,
79011, syn. Apocnasenxa, 27, Jlveis, Ykpaina, depart@seism.lviv.ua

Abstract. The ecological condition of Transcarpathia is determined by many factors, among
which are factors of meteorological and geodynamic nature. The relevance of the research is due to the
lack of strong local earthquakes in the region for a long time. When studying the geodynamic state of
the region, the kinematic values of modern horizontal movements of the crust were calculated. The
maximum values of the average daily values of velocities were observed during the periods of the
maximum number of registered local earthquakes.

3akapnarTs — celiCMOTeHepYIOUMi perioH, kUil mepe0yBae B Oe3nocepeAHbOMY 3B’S3KY i3
reoyiorivHUMH  cTpykTypamu KapnaTto-bankancekoro periony. Exonoriuamii ctan 3akapnarts
BH3HAYAETHCA OararbMa YHHHHKAMHU, Cepell SKAX BHIUIIIOTH (PAKTOPH METEOPOJIOTIYHOTO Ta
TeOoIMHAMIYHOTO XapakTepy. Ha 3akapmarti 3riTHO KapT CEHCMIYHOTO palOHYBaHHS MOJKJIMBI MiCIIeB1
3emsierpycu 7-8 OaniB 3rigHo mkanu MSK-64. Ha Ttepuropii Kapmatchkoro reoanHamivHOTO
MOJIITOHY dYepe3 Mepexky PEeKHUMHHX Teo(i3UYHHX, CEHCMIYHMX Ta Ie(OPMOMETPHUYHHX CTaHITii
Binniny ceiicmiuHocTi Kapmarcekoro periony Iactutyty reodizukm im..C.I. CyG6orina HAH
YkpaiHu TpPOBOAATHCS  PEXKHUMHI  CIIOCTEPEKEHHS CEMCMOTEKTOHIYHMX mponeciB. Poboru
BUKOHYIOTbCS 3 METOIO BHSBJICHHS OCOOJIMBOCTEH 3B’SI3KiB Bapialliii mapaMmeTpiB I'€0JUHAMIYHOTO
CTaHy i3 3MiHaMH TeOo(QI3MYHHX TIOJNIB PETiOHy, BHUPIMICHHS NIPOOJIeM EKOJIOTIYHOTO CTaHy,
NOB’SI3aHMMHU 3 MPOSIBAMH MICIIEBOI CEHCMIYHOI aKTHBHOCTI. AKTyalbHICTh MPOBEICHUX HAYKOBUX
JOCHIDKEHb TIOB’s3aHa 13 BIJCYTHICTIO CHJIBHUX MICIEBHX 3€MJIETPYCIB B PETiOHI HPOTArOM
TPUBAJIOTO Yacy: OCTaHHI BiYYyTHI 3eMIIETpyCH OyJH 3apeecTpoBaHi B ymmHI — ceprHi 2015 poky.
[lepioguuHicCTh MPOABY BIAYYTHUX MICIIEBHX 3€MIJIETPYCIB B PEriOHI CTAHOBUTH 2-0 MOAIH MPOTITOM
poky Ha (hOHI BEIMKOI KIJIBKOCTI CIAOMX MiJ3eMHHUX TMOIITOBXiB. [Ipy BUBYEHHI reoJUHAMIYHOTO
CTaHy perioHy OyJi0 3aCTOCOBAaHO PO3PAaXyHOK KiHEMaTHYHHUX BEJIMYUH CYyYaCHHUX TOPH30HTAIBHUX
pyxiB Kopu, 30Kkpema B 30HI OamchKOro TIMOMHHOTO PO3JOMY, CIIOCTEPEKYBAaHMX Ha ITyHKTI
nepopmomerpuuHux crocrepexenb «KoponeBe »(cmT Koponee, BuHorpamiBcbkoro paiiony
3akapnarchkoi o6macti). JlocmimKeHHs IIBUAKOCTI Cy4acHHX TOPHU3OHTANbHUX PYXiB KOpH Ta ii
TIOPIBHSIHHS 13 YaCOM peecTparlii MiCIIeBUX 3eMIIETPYCiB I03BOJIUTH OTPUMATH 3aJI€KHICTh KIHEMAaTHKH
pPyXiB KOpH Ta BHBUIBHEHHS eHeprii mpyXHO-Ie(OpPMOBAHOTO CTaHy TMOpiA, iX KIJIBbKICHI
XapakTepuUCTUKU(PUCYHOK 1). MakcumanbHi BEJTMYMHHM CEPEAHBOOOOBHUX BEJMYUH IIBHIKOCTEH
PYXiB BigMiveHi B Mepiofy MaKCHMaJbHOI KiIbKOCTI 3apeecTpOoBaHHUX MicIeBHX 3emierpyciB B 2019

OIIi.

CepegHbOMICAYHI BEAMUMHM LUBMAOKOCTI pPyXiB 3emHOT KOpM

20

15 —

10 —

. “ww i = -
o m !\Hi1 AR

-10

¥10-7

-15

mmicAani 2019 poky

Pucynok 1. CepeaHboMicsiHi BENMYUHHU MIBUAKOCTI PyXiB KOpH ( JiarpaMa Y0pHOTo KOJIbOPY), YACOBHI PO3MOLT MiCIIeBOT
ceficMiyHOCTI( Aiarpama ciporo Konbopy). 3akapnarchbkuil BHYTpiluHii nporux, 2019 pik.
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LZMILINEVSKY G., “LIPTUGA A., *KYSLYI V., 2SYNIAVSKY 1., 2SOSONKIN M.,
ISIMON A., DANYLEVSKY V., YUKHYMCHUK YU., “SEROZHKIN YU., °*TUROS O.,
CHOLIY V., MAREMUKHA T., PETROSYAN A. (UKRAINE, KY1V)

EXTENDED AIR PULLUTION AIRVISUAL
MONITORING NETWORK IN KYIV CYTY

!Physics Faculty, Taras Shevchenko National University of Kyiv, 01601,

64/13 Volodymyrska Str., Kyiv, Ukraine; genmilinevsky@gmail.com
2Department for Atmospheric Optics and Instrumentation, Main Astronomical Observatory,
03143, 27 Acad. Zabolotnogo Str., Kyiv, Ukraine; syniavskyi@gmail.com
3Astronomical Observatory, Taras Shevchenko National University of Kyiv,

04053, 3 Observatorna Str., Kyiv, Ukraine, Kyiv, Ukraine; vdanylevsky@gmail.com
4V, Lashkaryov Institute of Semiconductor Physics of the National Academy of Sciences of
Ukraine, 03028, 42 Nauki Ave., Kyiv, Ukraine; info@isp.kiev.ua
SLaboratory of Air Quality, state institution “O.M. Marzieiev institute for public health”,
National Academy of Medical Science of Ukraine, 02094, 50 Popudrenko Str., Kyiv, Ukraine;
eturos@gmail.com

Abstract. The four stations of the AirVisual network, has been established by authors in the
beginning of 2020. The stations distributed in Kyiv city in the way to cover the most part of city
regions. The main sensor of the network is AirVisual Pro smart air quality monitor with the advanced
laser technology that provides highly accurate readings of fine particles PM2.5 with 2.5
aerodynamic diameter down to 0.3 p. The case of intensive PM particles contamination in surface
atmosphere layer in Kyiv city during the March-April 2020 period when large areas of forest fires in
north part Kyiv took place.

The created by our team the part of the Kyiv AirVisual network is operated by four sensors
equipped with a SenseAir S8 mini-NDIR sensor measuring CO2 levels between 400 and 10 000 ppm,
specially designed optical sensor AVPM25b aerosol concentration, which allows to measure the
concentration of PM1, PM2.5 and PM10 in the range from 0 to 2000 pg m3, and temperature sensors
from —10 to +40°C and 0-100% humidity (https://www.igair.com/air-quality-monitors/airvisual-pro).
The built-in battery has 1850 mAh capacity, which enables 4 hours of continuous operation without
recharging. The micro-USB connector can be used for external power supply or solar panel. The
AirVisual Pro device has a 5-inch widescreen display, records measurements to built-in 3GB flash
memory. With WiFi, the device can also transmit the measurements to an environmental pollution
map (https://airvisual.com/world), which displays data from AirVisual devices located in different
regions of the world. The data can be read directly from the device or site, or from a special
smartphone application. The site and the IQAir application also provided the data file with
measurement history that can be displayed in hours or days, as well as a short-term pollution forecast
and a list of the world's most polluted sites. Extraordinary high PM2.5 aerosol contamination has been
registered in the atmosphere over Kyiv city (Ukraine) in the March — April 2020 period by this newly
established AirVisual sensors mini-network. The source of contamination is the frequent grass and
forest fires in the northern part of Ukraine and the Kyiv region. The results of Air Visual sensors have
been compared with the standardized ARDA-371 Popudrenka site to determine the accuracy and
stability of AirVisual Pro monitors.
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'KUCJIMA B.IL, YTIITYTA AL, 2MIUIIHEBCHKHWH T'.IT.,
2CIMOH A.O., \CEPLOXKIH I0.I'. (YKPAIHA, KUIB)

MAJIOT ABAPUTHUM TPUJIAJL JIJII MOHITOPUHTY AEPO30JILHOI'O
3ABPYJHEHHS ITOBITPSA

YUnemumym ¢hisuxu nanienpoeionuxie HAH Yxpainu
03028, npocnexkm Hayxu, 41, Kuis, info@isp.kiev.ua
2Kuiscoruti nayionanvnutl ynieepcumem imeni Tapaca Lllesuenka
01601, micmo Kuis, éyn. Borooumupcoeka, 64/13, genmilinevsky@gmail.com

Abstract. Atmospheric aerosols impact the climate of the planet and also can cause significant
damage the human health: aerosols contribute to respiratory infections such as coronavirus, heart
disease, lung disease, diabetes, and dementia. Therefore, monitoring of aerosol pollution is an
important task, which is given insufficient attention in Ukraine. We propose a cheap, small, and light
mobile device for particulate matter (PM) monitoring, which can be placed on a car, unmanned aerial
vehicle or at a stationary observation site.

Pospobnenuit nmpunan (quB. prc.l.) ocHAIEHO ONTHYHUM JaTarkoM PmMSS5003, skuii g03BOJISIE
BHMIPIOBAaTH KOHIIEHTPAIliI0 aepO30JbHUX YaCTWHOK MWy pizHoro posmipy PMI1, PM2.5 ta PM10
(gacTunkM 3 miameTpom o 1, 2.5 ta qo 10 MiKpoH, BiAMIOBITHO) 3 PO3IUIEHOIO 3ATHICTIO 1 MKT-M > y
Mmexax Bim 0 go 1000 Mkr-m~ , 1o MEepPeKpUBa€e BeCh Jiana3oH iHAEKCY SKOCTI moBiTps. I[Hmmi
BCTaHOBJIEH] JAaTYUKH BUMIPIOIOTH Temmeparypy Bix —40°C no +85°C, Bomoricts Big 0 mo 100% Tta
atmocgepuuii Tck Big 300 mo 1100 I'Tla i BuHeceHi 3a Mexi koprycy. BOynosanuii B npuiag GPS
MOJIyJb BH3Ha4a€e HOro KOOpAMHATH, MIBHIKICTb PYXY, JaTy 1 4ac Ta BUCOTY HajJ piBHEM Mops, sKa
JIOJTATKOBO MO>KE€ KOHTPOJIFOBATHCA 32 TIOKa3aMH JaT4rKa THCKy. YacTora BUMIpiB ckiamae Binx 1 go 7
CEKyH]I, III0 3aJIe)KUTh BiJl CTaHy JaT4MKiB, a00 3amaeThes mporpamHo. OTpuMaHi pe3ybTaTH BUMIPIB
¢bikcyroThess Ha MiCroSD Hoci# 11t MOJANTBIIOTO
aHamizy abo mpu BcraHoBneHoMy GPRS momymi
nmepeaaroTeess 0 Mepexi Iareprer. Poboumit
TeMIIepaTypHUH JianazoH BU3HAYAETHCS
maruukamMu 1 ckimagae Big —10°C mo +60°C.
Kusnenns npunax otpumye Bim USB 3apsigHOTO
OpucTpol0  abo  JIiTiH-lIOHHOTO YW  JIITiH-
nojliMepHoro akymysaropa emaictio 2000 MA,
SAKOTO BHCTada€ Ha 2 — 3 roguHu Oe3mepepBHOI
pobGotu. [lns 3MeHIIEHHS BIUIMBY pPO3IrpiBy
aKyMyJIsITOpa Ha OTpPUMaHi IIOKa3aHHS, HOro
PO3MILIICHO 30BHI 3BEpXYy KOpIyCy MpHiany Ui
Kpamioi BeHTHIAIi1. BaxkuTs po3pobiienuii npumag
menme 150 T, mo A03BOJIsSIE BUKOPUCTOBYBAaTH HOro Ha Oe3mijloTHOMY JitansHoMmy amapati (BJIA)
THUITY KBaJIKONTEP.

[IpoBeneni po3poOIeHNM MPUIIAZIOM BUMIPIOBaHHS Ha CTAaIllOHAPHOMY IYHKTI CIIOCTEPEXEHb B
KBiTHI Ta TpaBHi 2020 poKy MOKa3ajay BiAMOBITHICTh JaHWUX 3 pe3yNbTaTaMH, CTAHAAPTHUX CTAHIIIH
AirVisual, ski MH BUKOpPUCTOBYEMO B pi3HHH paifonax KueBa, 30kpema, miJ Yac IiJBHIICHO]
KOHIICHTpaIlii aepo30JIt0 BiJ BeCHSHHMX Mokex y kBiTHI 2020 p. Byna Takoxx mpoBeneHa ampoOaris
poboTH npuaxy Ha O€3MIJIOTHOMY JIITATFHOMY amapari Ta Jaxy aBToMo0uIsa. Po3mimntyBaru mpuian Ha
pyxomiii aTgopmi Tpeba TAKMM YHMHOM, IIO0 3yCTPiYHMI MOTIK MOBITPSl HE OyB HampaBlieHHH Ha
BXiJHI Ta BHUXiAHI OTBOpH Jartynka PmMS5003 iHakmie BiH MOXKe AaTH 3HAYHY MOXHUOKY Yy BHMipax.
Hocnimxennas Ha goporax KueBa mokasaid, 110 OCHOBY aepO30JIBHOTO 3a0pyJHEHHS TYT CKIAJAIOTh
BUKHIU aBTOMOOUTIB. KOHIGHTpallisl aepo30JiB Ha BEIMKUX MAariCTpasiX 3HAYHO BHWIE, HDK Ha
JOpyropsiiHUX Aoporax. Ha ckiagHux mepexpecTsix BOHA, 3a3BHUaii, MiABUIIEHA, OKpeMi aBTOMOO1I1 Ha
KOPOTKHH Yac MOXYTh NMPOJIYKYBAaTH TMOTYKHI BHKHIU aepO30It0, KOHICHTPAIlisl SKUX TEPEBUILYE

HeGe3neunnii piserb PM2.5>350 Mkr-M >,

Puc.1. 3aranbHuil BUrIsn npuiagy
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RASCHEPKIN V., VOLCHYN I. (UKRAINE, KY1V)

SIMULATION OF THE PARTICULATE MATTER REMOVAL PROCESS
IN AWET SCRUBBER WITH A CONICAL BOTTOM AT THE EXCESS
LIQUID-TO-GAS RATIOS IN THE VENTURI TUBE

Coal Energy Technology Institute (CETI),
National Academy of Sciences of Ukraine
19, Andriyvska St., Kyiv, 04070, Ukraine; slava003@ukr.net

Abstract. A mathematical model is developed, to assess the efficiency of particulate matter
removal from exhaust gas flow in the cleaning system consisting of a Venturi tube with high liquid-to-
gas ratio and a wet scrubber with a conical bottom. The model allows to account for the spatial non-
uniformity of size and velocity of the falling droplets. According to the calculation data obtained using
the mathematical model, an increase of the gas flow velocity at the mouth of the cone in the bottom of
the scrubber extends the residence time of inertial droplets in the scrubber, providing higher efficiency
of exhaust gas cleaning from particulate matter.

Wet scrubbers with a Venturi tube are the most efficient in the list of technologies for wet dust
cleaning of industrial exhaust gases. The efficiency of gas cleaning equipment with this technology
exceeds 99.5%. Efficient capture of suspended (dispersed) particles at an industrial exhaust gas
cleaning system consisting of a Venturi coagulator and a hollow wet scrubber is provided with high
liquid-to-gas ratios in the Venturi tube, greater than 0.45 kg of liquid per m® of gas. Provided this
condition the considerable amount of pulp could be entrained from Venturi tube to wet scrubber. Pulp
droplets coagulate with droplets from the water spray of a wet scrubber, which leads to increase of the
size of spray droplets, thus increasing their velocity; these droplets leave reaction zone faster, which
reduces their residence time and, consequently, the gas cleaning efficiency of the wet scrubber.

A mathematical model has been developed, which, in contrast to conventional engineering
models, accounts for spatial variation in diameter and velocity of the spray droplets. The capturing
efficiency of dispersed particles by droplets with a diameter of Dq in a scrubber of height L is then
determined by the formula

B (D) Vi)
=t exp[ 2y o 109 [DS(L)} Vo () de @

In formula (1) the following notations are used: g is the water consumption for gas spraying in
the scrubber, kg/m?; # is the coefficient of solid particles capturing with droplets; p is the density of
water, kg/m®, V. is the terminal velocity of droplets with a diameter Dy in the ascending gas flow of a
velocity Vg, m/s; Vg = Vy — Vg is the velocity of the droplets relative to the walls of the scrubber, m/s.
The relevant differential equations of droplet growth and movement with boundary conditions were
added to close the system of equations.

Our study showed that most effective appears the spraying of a wet scrubber with drops of
uniform diameter Dy = 300 microns. The velocity of such droplets in the upward gas flow moving with
the velocity of Vq = 1 m/s equals 1.03 m/s. With that small difference in velocities, such drops move
downwards to the bottom of the scrubber quite slowly, seizing dust particles on their path. The speed
of gas of 1 m/s ensures sufficient productivity in terms of gas flow and residence time of the gas in the
industrial scrubber, without significant increase in the dimensions of the installation.

The results of the calculations using the proposed model predicts that the diameter of spray
droplets may increase up to Dg = 500 um in the bottom part of the scrubber, being the result of
coalescence with drops of pulp entrained from the Venturi tube. If the bottom part of the scrubber is
made in the shape of a cone, so that the velocity of upward gas flow at the bottom of the scrubber is
close to the velocity of 500 um droplets, then, according to the calculations with the adopted model (1)
the dust capturing efficiency of suspended particles with diameter d, = 2 um, worst trapped in the
devices of inertial particulates capturing, becomes twice as higher as the efficiency of dust capturing in
an entirely cylindrical wet scrubber. To achieve best efficiency, an essential point is to provide in a
scrubber the conditions at which an extended bulk of the smaller slowly moving droplets exists, before
it is destroyed with a bigger faster moving droplets coming from above.
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PATVIIHAK M.M., BEPE3IOK J1.0. (YKPAIHA, JIbBIB)

BAOCKOHAJIEHHA CHCTEMH YTUIIBALII TBEPAUX IOBYTOBUX
BIAXOAIB HA TEPEHAX YKPAIHU, HA ITPUKJIAJI MICTA YOPTKOBA
TEPHOIILJILCHKOI OBJACTI

Hayionanvnuii ynisepcumem «JIvgiscoka nonrimexuixay, éyi. bou-Kenencokoeo 14, xa. 515,
m.JIvsis, Vrpaina, 79012, ratushnijakmaryna@gmail.com

Abstract. In our days the disposal of municipal solid waste system in Ukraine is quite
declining, and when talk about small towns it is generally shameful. The lack of normal conditions
for waste collection and disposal leads the city to a state of disrepair and in order to solve these
problems, it is necessary to create a new politic for solid waste management in the city.

3Bakaroum Ha Te, SK Oe3md KpaiH CBITY 3yMUIM BiITHAWTH CIOCIO 10 JONUIEHOTO
BUKOPHUCTaHHS BIAXOMIB, IK CHDOBUHH Ta €HEPreTUKU, OTPUMYIOUH 3 LBOTO IIe i HeManui JOXin,
VYkpaiHi TaBHO Yac 3HAWTH ¥ CBIM MUISX MO YHUCTOTO JKHTTA Ta JIETKOTO TMPHOYTKY, abm He
3aIUXaTUCh Y BUIApax CyMyTHIX BiIXOMIB.

3amis Toro, mo0 3pO3yMITH 3 SIKOTO cCaMme CJIOBa Ma€ MOYMHATHCH HOBA TOJITHKA, OYJIO
BUPILIEHO B35TH 32 OCHOBY AOCIiIKeHb HeBenuke Micto YopTkiB TepHominbchkoi 0bmacTi. AHaui3
CEPEeIHBOCTATUCTHYHOTO MICTa, JIe BeJIMKa YacTKa HaceJIeHHS IIPOKUBA€E caMe B CaauOHii 3a0ymoBi
(69%) macTb 3MOTry OUIBII PALliOHANBEHO MiAIMTH 0 MOMKUPEHH HOBOI CTpaTerii y MiCTax Ta cenax
30KpeMa.

Hacamnepen BHHMKae NUTAHHS: YU OUYIKyBaTHME IIATPUMKHM HOBA CTpaTerisi HE JIHILE
(inancoBo, ane i BepbanbHO? ToMy MepuIMMu CXOAWHKaMHU Ha J0PO3i CTBOPEHHS 3aIIPOIIOHOBAHO
BUAUTUTH caMe Te, IO CIIOHYKaTHMe Ta MiATPUMYBaTUME HaceleHHs MopanbHo. [IpuHImn poGoTH
ariTamiifHOl METOOWKMU: JIIOI{, BiMIyBAIOYM MIATPUMKY, BiIUyBArOYM NPABHIIbHICTH pIMIEHL Ta
JIOTIOMOTY HABKOJUITHHOMY TPHPOJHOMY CEPEMOBHUINYy U co0i 30Kkpema, OymyTh CTapaTHCS
MPOIYKYBaTH MEHILIE CMITTS Ta T€, SIKE BCE K MPOAYKYIOTh — COPTYBaTUMYTh.

Takox, Ha3pila HEOOXigHICTP BHKOPHCTaHHS Takux TapudiB Ha mepepoOKy Ta
3aXOpOHEHHS, sKi O 3a0e3meuyBalii eKCIUTyaTallil0 Ha HeOOXiTHOMY TEXHiIKO-€KOJIOTiYHOMY piBHi
Ta BKJIIOYANM 0 MEBHY CKJIAIOBY U peati3alii iHBeCTHLIHHMX MPOEKTIB. Y CBITOBIH MpakTHII
BBaXKA€THCA, IO CEPEAHE TOMOTOCIONAPCTBO MOXKe BUALIATH Bix 1 10 3 % cBoix pecypciB Ha
moBopkeHHss 3 TIIB. Ha manwmii )k MOMEHT, YOPTKiBYaHW BHIUISIOTH 31 CBOIX 3a0MIa/)KEHb:
MakcuMabHO 20 TPUBCHB.

[Momo mnokpamienns texHojorii yrwnizanii TIIB wmicra YopTkoBa — 3amporoHOBaHO
CTBOPEHHS 4-X 4 5-TM KOHTEHHEPHHMX MalJAaH4YMKIiB 3 00OB’S3KOBUM BKJIIOYCHHSM KOHTEHHEpIB
KOPUYHEBOTO KOJHOPY IS 300py OpraHIYHWX BiTXOIIB, a TAaKOXK, 3BAXKAIOYM HA BEIUKY YaCTKY
caMe IUX BiIXOJIB, IEPCICKTHBHUM € PIIICHHS TAKUX BUIAJKIB SK: CIIOPYIXKCHHSI KOMIIOCTHHX SIM
Ha OKOJHMLSAX MicTa; BBEACHHS OOOB’S3KOBOTO CIIOPY/DKEHHSI KOMIIOCTHOI SIMH MEIIKaHISIM
canuOHuX 3a0yI0B 1 IPOIIOBUX HOKapaHb 332 HEAOTPHUMAHHS YMOB BBEICHUX NPABWIL; [UIS KHUTEIIB
0araToOKBapTUPHUX OYIWHKIB — BBEIEHHS OOOB’SI3KOBOTO COPTYBaHHS OpPraHIYHUX BIAXOMIB 1
BUKUJA iX B CIeEliajJbHI KOHTEHHEpH; Yy TeIUly MOpY POKYy 1 TOpY, 3a CTAaTHCTHKOIO, sKa
XapaKTepU3y€eThCsl HAMOITBIIMM BHKHIOM OPTaHIYHMX BIAXOMIB — JITO-OCiHB, 3alPOIIOHOBAHO
BHBE3CHHS OpTaHIYHUX BiIXO/IB YACTIIIIE, Bi/I 3BUYAIHOTO.

A nuis yTumizanii Bigxo/iB nojiMepis, HasBHUX Y TIIB micTa, 3anpornoHOBaHO PO3TISIHYTH
TEXHOJIOTiI0 3aMiHM 10 15 BigcOTKiB OiTyMy Ha BigXOIW IUIACTHKY (TOJIiETHIEHY BHCOKOI Ta
HU3bKOI IIIJTLHOCTI, MoJieTIeHPTANATy, MOMiypeTany) s OyIiBHUITBA Hopir. Bapro 3a3HaunTH
0 Taki JOPOrH € MIIHUMH JOBIIMK MEpioJ] 4acy, aHiXK Ti, AKi 3po0JieHI 3a TPaJUIIIIHO
«peuentyporo». Ll TexHonoris Oyzae 31aTHa 3a0€3MNEYUTH PalioH HE JIHIIE Oe3BIAXOJHUM XKHUTTSIM,
ale 1 HEOOMIHHO 3'IBUTBCA MOXIHUBICTH O€3MpoOJIEMHOTO IepecyBaHHS MO JOpOrax
TepHOMmiTBECHKOT 00J1acTi (KA MMOCiAae OHE 3 MEPITNX MiCIlb HAUTIPIIUX AOPIr B YKpaiHi).

Tox sK 3a3HAa4eHO, TIOYMHATH TMEPUIMM YHHOM TOTPIOHO 3 ariTamidHux pooir,
PO3ropTayy napajienbHo 00poThOyY i3 OUYEBUIHUMH arpeCUBHO-HAPOCTAIOYMMU TUJIEMaMH.
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BEPXOJISIK H.C., TIEPETSITKO T.B. (YKPAIHA, JIbBIB)

JETOKCHKALISA BOAHOI'O CEPEJOBHIIA BIJ PEHOJBbHUX CIIOJYK
3A YYACTIO CYJb®ATBIJITHOBJIIOBAJIBHUX BAKTEPII

JIvsiscokuil nayionanvuuu yHieepcumem imeni leana @panka,
79005, yn. I pywescoroeo, 4, Jlveis, Ykpaina, e-mail: biolog@Inu.edu.ua

Abstract. The problem of purification of reservoirs from substances of organic and inorganic
nature is an urgent problem today. Biodegradation of phenolic compounds with the participation of
microorganisms is one of the most promising, environmental friendly and cost-effective methods of
environment cleanup. Bacteria Desulfotomaculum sp. AR1 and D. desulfuricans Ya-11 use bi- and
triatomic phenols, including hydroquinone and pyrogalol, for growth and energy production. In
addition, Desulfotomaculum sp. AR1 and D. desulfuricans Ya-11 can grow in a medium with sodium
benzoate as the only source of carbon. Sulfate-reducing bacteria Desulfotomaculum sp. AR1 and D.
desulfuricans Ya-11 are promising in the development of methods of purification of the aquatic
environment from substances of organic and inorganic nature.

[Ipo6Giemoro ouHIIIEHHS BOJOWM BiJl pEYOBHUH OPTaHIYHOI i HEOPraHIYHOT IPUPOAH 3aiMaIOThCS
BXKe 0araro poKiB Ta BOHA 3aJIMINAETHCA M Hajalli aKTyajabHOM. J[JIs MeToKcHKalii cepeoBHII Bij
3a0pyTHIOBAIFHUX PEYOBHH, 30KpeMa, apOMaTHIHOI TPHUPOIN, BUKOPHUCTOBYIOTh (Di3WdHI Ta XiMidHI
METOJH, MPOTe 3 KOXXHUM DPOKOM 3pOCTae MoTpebda y BHKOPHCTAaHHI OIOJIOTIYHMX METOMIB, IO €
€KOHOMIYHO BHUTIJTHIIIMMU Ta €KOJIOTIYHO Oe3neuHimuMu crocodamu ountieHHs. OHieo 3 mpodiem
CBOTOICHHS € 3a0pyIHEHHS HAaBKOJMIIHBOTO CEpeAoBHINA (EHONPHUMHU cronykamu. OcHOBHa
HeOe3ImeKka TMOTPAIUITHHS CIONYK (DEHONBHOI MPUPOIN Y MOBKIULIA OB sA3aHA 3 X TOKCHYHICTIO IS
JKUBHX OpraHi3MiB Ta CTiHKICTIO 10 po3KiafaHHs. biogecTpykuis crmomyk (eHONBbHOI MPUPOIH 3a
y4acTIO MIKpOOpPraHi3MiB € OJHHMM 3 HaWOUIbII NEpPCIEeKTUBHHUX, EKOJOTIYHMX Ta EKOHOMIYHO
BHUTiTHUX MeToniB ounmieHHsS moBKUDIA (Komua H. M., Cammak A. M., bBokmarm O. S., 2010).
Bcranosieno 3marmicte Oaktepiii  Desulfotomaculum sp. AR1 rta D.desulfuricans Ya-11
BUKOPUCTOBYBATH JIBOX- Ta TPhOXAaTOMHI (PEHOJH, 30KpeMa TiAPOXIHOH Ta Miporajoi AJsl POCTy Ta
onepkanHs eHeprii. EQexTuBHicTh BUKOpUCcTaHHs cyibdaT-iioHiB Oakrepismu Desulfotomaculum sp.
ARI1 Tta D. desulfuricans Ya-11 3a ky;ibTUBYBaHHS 1X y CEPEIAOBHIII 3 MIPOrajoiIoOM Ta TiIPOXiHOHOM
SK €IMHUMHU JTOHOPaMH eJICKTPOHIB 3HAYHO HHMYKYA IMMOPIBHSHO 3 TAKOIO Y KOHTPOJIBHOMY CEPEAOBHILII 3
HaTpiii nakratoM. [licias cemu nai0 KynbTHBYBaHHA OakTepiii BMICT Miporanoily y cepeJoBHIIi
KyJIbTUBYBaHHA 3HU3UBCS Ha 40 %, rizpoxiHony — Ha 10 %. Buxinna KoHIEHTpalis miporajioiy Ta
rizpoxinony nepepuysaia I'JIK y 10* pasis.

BHacnizok aHaepoOOHOTO Oi0OKMCHEHHS apOMAaTHYHUX MOJIEKYJ, SIKi MICTSTh TaJOr€HOBaHi,
METOKCHIIbOBaHI a00 KapOOHOBI OiUHI JAHIFOTH YTBOpOeThes OeH30in-KoA. ben3oin-KoA Takox €
MPOMIKHOIO CITOJIYKOIO ITiJT 4ac Jaerpaaamii MOHOTiIIPOKCHIHOBAHMX apOMAaTHUYHUX CYyOCTpaTiB i
JeSIKMX JINT1IPOKCHIIbOBAHUX CITONYK, Hampukiaz, karexony (Gibson J., Harwood C., 2002; Schink
B., Philipp B., Miiller J., 2000). JocmnimkeHo picT cyab(aTBiIHOBIIOBAILHUX OaKTepill y cepeloBuUILi
3 HaTpiii OEH30aTOM Ta KaTEXOJOM, SK €JMHHMM JDKepenoM KapOoHy Ta eHeprii. llltamm Oakrepiit
Desulfotomaculum sp. AR1 Ta D. desulfuricans Ya-11 anst pocty 3matHi BUKOPHCTOBYBaTH OEH30aT
HaTpilo, K IKepeno KapOOHYy BHKOPHUCTOBYIOUM MpH LbOMY 6-9 MM cynbdar-ioHiB. 31aTHICTH
BiTHOBJICHHsI HEBHCOKMX KOHIIGHTpalid cynbdar-iioHIB 3a pOCTy IOCHIIKYBaHWX Oaktepii y
Cepe/IOBHINAX 3 ApOMATHYHUMH CIIONyKaMH, MOXKe OYyTH 3acTOCOBaHAa 3 METOI pEryJIOBaHHS
KiJIBKOCTI TiIpOreH cynbdiy, MO YTBOPIOETHCS BHACTIOK CyIb(paTpe yKIIii.

BuxopucranHs MIiKpoOpraHi3MiB 3 METOI0 OYHWIICHHS CTIYHHX BOJ Ta Oilopememniartii
CEPEeIOBHII] Ma€ HU3KY MepeBar MOPIiBHAHO 3 (PI3SMUHUMH Ta XIMIYHUMH MeToAaMu. MiKpOOpraHi3MH
30aTHi YTWIII3yBaTh BCi HasBHI y TPUPOJI OpraHiuHi pEYOBHHH, MPHYOMY HEOOXiAHI AJISI LBOTO
(depMeHTH — 1HAYIHOETBHI — CHHTE3YIOThCA B IXHIX KIITHHAX y Mipy HEOOXigHOCTI. 3aBASKH LBOMY
MIKpOOpPTaHi3MH MIBHJIKO PEaryloTh Ha HasiBHICTD y CEPEIOBUII HOBUX XIMIYHUX CIIOIYK MPHPOTHOTO
abo anTpornoreHHoro noxokeHHs (Cymko A. P., Iyran O. M., XKypaxisceka JI. P., Mapianosa H. T,
2016). Tomy cynbsdarsinHoBoBaneHi 6akrepii Desulfotomaculum sp. AR1 Ta D. desulfuricans Ya-11
€ TEPCIEKTUBHUMU Yy PO3POOJEHHI CHOCOOIB OYMIIEHHS BOXHOTO CEPEIOBHUINA BiJ] PEYOBUH
opraHigHoi (Tiporanxo:i, TiApoXiHOH, HATPii O€H30aT) Ta HeopraHiYHOI (CyIb(aT-HOHN) IPUPOIH.
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ATCOJILHYK C.I'., 3AJTYIIBKHIA P.O. (YKPATHA, JIbBIB)

MOHITOPHUHI PO3IOBCIOIKEHHS BOPIIIIBHUKA COCHOBCHKOI'O HA
TEPUTOPII JIbBIBCbKOI OBJIACTI

Hayionanvnuii ynisepcumem «JIvgiecoka nonimexuixay

Abstract. Monitoring of the distribution of Borschovnyk Sosnovsky in the territory of Lviv
region is given. The impact of this plant on the environment and man is described.

JIbBiBCBbKa 007aCTh € BaXKJIMBUM I'PaBLEM Ha MKHAPOJHOMY PHHKY i TOBUHHA MATH BiIMiHHUH
€KOJIOTIYHMM cTaH i OyTH Oe3medYHO0 IS 3M0pOB’s HacelleHHs i TypucTiB. Ha choromHimHIiA IeHb
0COONMBY yBary KepiBHHKIB Ta MEPECIYHUX TPOMAISH MPUKYTO O TAKOi POCIHHH SK OOpPIIIBHUK
CocHoBcbkoro — Heracleum sosnowskyi, sikuii CTaHOBHTH MOTEHIliMHY HeOE3MeKy MOBKULIIO Ta
HETaTHBHO BIUIMBAE HA JIIOAWHY. B COPOKOBI POKK MHHYJIOTO CTOJIITTS LSl TUKOPOCIIA POCIMHA POAUHH
30HTHYHUX OyJia OKYJIbTypeHa CIeliaTbHO AJIS BIPOBAIKEHHS B CUTECHKOTOCIIOAAPCHKE BUPOOHUIITBO
B SKOCTi CHJIOCHOI KyJbTYpH. AJie 4epe3 HasiBHICTb Y HbOMY (YpPOKYMapHHIB, IKi pOOJIATH MOJOKO
TipKMM Ha CMaK BiH BTPaTHUB CBOIO KOPMOBY 1 TOCIIOAAPCHKY LIHHICTb.

3 gyacoMm 3 KOJTOCITHUX IIOJIiB OOPIIIBHUK MEPECENINBCS HA y301Uds IOpir, B sIpH, TTACOBHINA, 1IC
CTaB BOPOTOM HOMEp OJWH. 3axXOIUTIOI0YHM HOBI IJIONIi, OOPLIIBHHUK MPHUTHIYYE 1HIIY POCIUHHICTD,
NOpPYILIye HOpMaJlbHE NPUPOIHE PYHKIIOHYBAHHS MICIEBUX €KOJOTIYHHUX CHCTEM 1 CTBOPIOE HABKOJIO
ceOe BIIaCHY €KOCHCTEMY, HEPUIUHATHY JUIS IHIMUX pociuH. HasBHI B COKOBI OOpIiBHUKA KyMapHHH
1 (PypOKyMapHHH MiABUIIYIOTh Yy TIUBICTh OPTaHi3MY JIFOJUHH IO CIIPUMHATTS COHSYHOTO CBITJIA: TIPH
JIOTUKY JIO TiJIa JIFOJIUHU BUHHMKAE OOIiK, iHkonu HaBiTh a0 11l crynens. bynu 3adikcoBani neranbHi
BHITAJIKH BiJ YUCIICHHHUX OITIKIB IIKIPH Y JiTeH MOJOAIMIOro BiKy. JlepMaTHTH Micis MOMamaHHsI COKY
OOpIIIBHMKA HA HIKIPY CXOAATH MpoTAroM 3-6 MicswniB. HaBiTh depe3 pik MOKIHBI pEUANBH - MPH
OTIPOMIHEHHI Tijla COHSTYHUMH ITPOMEHSIMH Ha IIKIPl Y MICIX OMIKiB 3’ SIBJISIOTHCSI KOPUYHEBI TISIMH.

B VxkpaiHi po3noBciopxeHo 5 BuAiB OopiiiBHKKa 3 70-TH, IOIIMPEHUX Y CBITi. 3 HUX HAHOLIbII
HeOesmeunnii € bopmiiBank CocHoBchkoro. Bin OyB 3aBe3enuit Ha JIpBiBIIMHY Iie B 70-X pokax
MUHYJIOTO CTOJIITTS B SIKOCTI KOPMOBOI KyIbTypH. Lls pocnuHa mae Big 10 10 15 HaciHeBHX KOIIWKIB,
TO WOro HaciHEBAa MPOAYKTHBHICTH CTAHOBHUTH O1m3bK0o 70 THCAY HaciHWMH. 3a3BHYail B MEPIIUH pik
npopocrae 61au3bko 20% HaciHHA, Ha HacTynHUi — 30% 1 Tak mopa3sy B Oik 3011bIIEHHS.

Taxk, mist mpukIiTamy, IWIONIi, 3aiHATI 6opiIiBHIKOM CocHOBCHKOTO V JIBBIBCEKIl 00macTi y 2014
p- cranoBuiu 857,809 ra. HaiiGinpIi oro ocepenku B Toi yac Oynu BusiBieHi B TypkiBcbkomy (192
ra), Crapocambipcekomy (110,71 ra) [Iporoduupkomy (86 ra) paiionax. llopoky miomia 3apaxeHb
Ii€F0 POCITMHOIO 3pocTae Oimbm Hixk Ha 100 ra. Tak, cranom Ha 2018 p. y TypkiBcbKOMY paifoHI BXKE
Oyso 3adikcoano 219 ra, y CrapocambipcbkoMy 114 ra ta y JIporoouiibkoMy paiioHi BifnosigHO 80
ra. Y 2018 poky y JIbBiBCBKiil 00macTi 6opuiiBHHK Oyno 3HMIIEHO Ha o 362 ra, y 2019 poui Ha
wromi 150 ra iy 2020 p wa momi 130 ra. Ane skmio JoHEIaBHA IF0 POCIWHY MOXKHA OYyJI0 MoOadynTH
B3JIOBXX YHCIICHHHUX JOpIiT 001acTi, TO B JaHWW Yac I POCIHHA pocTe 1 Ha TepuTopii micta. OTpyiiHi
napacoibku novainu 3’ aBistucs y CHONKiBCbKOMY Ta CKHHIIIBCBKOMY HapKax.

Ha »xanps He3HaHHs OionorivHUX ocoOimBocTel OopiiBHIKa COCHOBCHKOTO Ta IIKO/AH, KO BiH
MOXE 3aBJaTH SIK CUTbCBKOMY TOCIOJAPCTBY 1 370pPOB’I0 HACENEHHS, MPHU3BEIO JO 3HAYHOTO
HEKOHTPOJLOBAHOTO TOIIUPEHHs IIi€i KynbTypu Teputopicto JIpBiBImHU. Jluine KOMILIEKCHE
3aCTOCYBaHHS MEXaHIYHMX (KOCIHHA 1 BHpYOyBaHHS), arpOTEXHIYHUX (AMCKYBaHHS) Ta XiMIYHHX
(06pobka repbinuaamMu CyIUIBHOI Ail) METOJIB OOYMOBHUTH 3HM)KEHHS YHCEIBHOCTI 1 IIKIUIMBOCTI
pociiuH OOpIIiBHHKA.
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[IIEXOPKIHA C.€., CABULIbKMI M.B., OPYEHKO €.]1.,
KOBAJIb O.0. (YKPAIHA, JTHITIPO)

AHAJII3 TAPAMETPIB EKOJIOI'TYHOI'O BIUVIMBY BY AIBHUILITBA HIJIAAXOM
OIIHKHU BYTJVIEHEBOI'O CJIIAY BY AIBEJIb

Heporcasnuii suwyuti Haguanvuuil 3axnad «lIpudninposcvka depaiicasha
akaoemis 6yoienuymea ma apximexmypuy, svitlana.shekhorkina@pgasa.dp.ua

Abstract. A method for the environmental impact analysis of the construction by the
assessment of buildings carbon footprint during its life cycle was proposed. The methodology is based
on the requirements and provisions given in the standard EN 15978 generally accepted in the countries
of the European Union. The analytical formulas were derived to estimate the carbon emissions at the
stages of extraction, transportation and processing of raw materials, construction and installation
process, operation, maintenance and repair, and liquidation and disposal. Possible benefits related to
waste recycling and reuse of building components and materials are taken into account beyond the life
cycle.

ByniBenbHa ramy3p 3HaYHO BIUIMBA€ HAa OUIBINICTh YMHHHKIB 3a0pyJHEHHS HABKOJIUIIHBOTO
cepenoBuma. Sk mokasanu AociHipkeHHs, M0 50% BHUKUAIB BYTJEKUCIOTO Tra3y NpHUIANae Ha
OymiBeNmbHY 1HIYCTpPif0. BUKHMIW MapHUKOBHX Ta3iB BiJ OymiBENb yYTBOPIOIOTHCS Ha PI3HUX (azax
KUTTEBOTO LHUKIY - BiJ BHOOOYTKY CHPOBHHH, BUPOOHHWITBAa MarepiajiiB Ta OyliBelbHUX BHUPOOIB,
eKcIuTyaTtanii Ta yTwiizanii OyAiBelbHUX MaTepianiB. 3 METOI0 3MEHIIECHHS BIUIMBY OyIiBHHIITBA Ha
HaBKOJIUIITHE CepeIOBHUINEC €BPONEHCHKOI0 KOMICi€0 OyJIn BIIpoBakeH] JJUpeKTHBa PO eHEPTreTHIHI
MOKa3HUKM OyxiBenb, JupextuBa mpo eHeproedekTuBHICT, Ta [lmaH 3axomiB 3 HOHPKYJIAPHOI
eKOHOMIKH. Ha OCHOBI HMX JUPEKTHB B TEMEPIlIHiM 4Yac po3poOJsIOThCS HOPMATHBHI TOKYMEHTH,
HACTAaHOBM Ta pEKOMEHJamii [I0J0 TpPOeKTyBaHHA Oy[iBelnb 3 BHCOKAMH IIOKa3HHKAMH
eHeproe)eKTUBHOCTI Ta HU3BKUMH O00CSATaMU IIKiJIMBUX BUKHIIB.

OriHka BYIJICIIEBOTO CIiJy, IIO0 BHPAXKAEThCS SK CKBIBAJCHT BYIJIGKHCIOIO Trasy, s
KOHKPETHOTO MPOEKTY OyIiBeJbHOr0 00’€KTy MOBHHHA BPaxOBYBATH BC1 BUKWIM, 1[0 BUHHKAIOTH HE
JUIIE TPOTITOM TepMiHy ekcinryataiii. HeoOximHO Tako BpaxoByBaTH OyAb-SIKYy MOXKIHBICTb
MOBTOPHOTO BHKOPHCTAHHSI Ta MEPEPOOKH CKIAJOBHX €JIEMEHTIB Ta MaTepialliB y MaiOyTHbOMY, a
TaKOX 38 MOKJIMBICTIO BKJIIOYAIOUH BIJIMBU 32 MEKAMU CHCTEMH.

Ha ocnosi Bumor crannapty EN 15978 3anpornoHoBaHO METOUKY OIIIHKH BYTJIELIEBOTO CIiTy
OyImiBeTLHOTO 00 €KTY TMPOTITOM WOTO JKHUTTEBOTO IWKIy. OIliHKa BYTJICIEBOTO Ciligy Oymimimi
BUKOHYETHCS LHUISIXOM PO3PAaXyHKY BUKHU/IB MPOTATOM XKHUTTEBOTO HUKIY IIKIIJIUBUX Ta3iB y BUIIIII
ekxBiBanenty CO2 (kgCO2e) mnst iHpopMaiitHUX MOIYiB, KOKHHUN 3 SKUX BiANOBiNa€ NEBHIN cTamii
JKUTTEBOTO MHKITY: BHAOOYTKY, TpaHCHOPTYBaHHS Ta TmepepoOku cupoBuam (Al-A3), mpomecy
OyxniBaunTBa (A4 Ta AS), ekcrutyaraiii, o0cayroByBaHHs Ta pemoHTy (B1-B7), a Takox JikBimamii Ta
yrumizanii (C1-C4).

[loTreHuiiHMiI TO3WUTHBHUN BIUIMB BiJ TEpEepoOKH Ta PEHHKIiHTY BiAxomiB OymiBmi, ii
CKJIIOBUX KOMITOHEHTIB Ta MaTepiajiB MICIs 3aBEpIICHHs eKCIuTyaTamii, po30upaHHs Ta yTHTi3alii
BPaxOBY€ETHCSI B JIOJATKOBOMY iH(OpMauiiHOMY MOAYIMI, IO HE BiIHOCHUTHCS 10 YKUTTEBOTO LHKIY
06’ekra (D).

Takum 9uHOM, BYTJICTICBUI CITiJl OYIiBIIi Bl BUKUIIB IPOTATOM BCHOTO JKUTTEBOTO ITUKITY MOXKE
OyTH BU3HAYCHUI 32 POPMYIIOHO:

CF =CFpy_p3 +CFpqps +CFgy g7 +CFey ¢y —CFp
ne CF - po3paxyHKOBa KiJbKICTh BHKHIIB KHTTEBOTO IHKIY OyniBmi; CFai-a3 — po3paxyHKoBa
KUIBKICTh BHKHIIB noonepaiiinoi cranii; CFasas — po3paxyHkoBa KiNbKICTh BUKHIIB CTail
OyniuunrBa, CFgig7 — po3paxyHKOBa KUTBbKICTh BHKHIIB cTamii ekcroryararii; CFcica —
pO3paxyHKOBa KUIBKICTh BHKHIIB CTajii 3aBepiIeHHA >XuTTeBoro mukimy; CFp — po3paxynkoBa
KUTBKICTh BUKHUJIIB 3 MEKAaMU JKUTTEBOTO IUKITY.

3amponoHOBaHa METOAWKA BIINOBiJa€ Cyd4acHMM BHMOTaM MIOAO CTIMKOTO PO3BHTKY Ta
UPKYJSApHOI eKoHOMikW. J{ns 11 3acTocyBaHHS y BITUM3HSHIN NpaKTUIll MPOEKTYyBaHHS HEOOXiTHA
po3poOKa Ta 3aTBEpKEHHS BIAMOBIMHOI HACTaHOBH, 30ip Ta CHCTEMaTH3allisl y CTaHAApTHY 0azy
JIAaHKX I110JI0 BUKHU/IIB BYTJICIIO BiJl BAPOOHUKIB Oy iBEIBHOT MPOTYKITil.
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BELIb M.T., MUXAJIIIBKA H.4 (YKPATHA, JIbBIB)

3MICT YIIPABJITHHA KOMEPIHIMHAMUA PUIUKAMU SIK ®AKTOPY
CTAJIOT'O JIICOKOPUCTYBAHHA

Hayionanvnuii ynisepcumem «JIvgiscoka nonimexuika"
79013,6yn. C. banoepu, 12, Jlvsis, Yxpaina; mariana.t.bets@lpnu.ua

Abstract. Management of commercial risks of forest use as a set of interrelated regulatory,
organizational-administrative, economic, engineering and other measures aimed at reducing or
preventing possible or existing losses in the context of sustainable development will be effective if the
solutions are implemented in both economic and and social and environmental spheres. In conditions
of uncertainty and risk, the effectiveness of management decisions by forest users should be assessed
by the criteria and indicators of the concept of sustainable development, which are proposed to be
determined by the level of acceptable commercial risk.

BignoBigp Ha 3pocTaiody yBary i HOBI HAayKOBI 3HAaHHA NPO MHOXXMHHICTH POJI JIICIB Y
BHpIIICHH] TI00aTbHUX MPOOJEM CYYacHOCTI YYaCHHUKH ITHOTO TIPOIECy IHTETPYIOTH BiIIOBIIHI
3yCHIUIS 1 MPOIOBXKYIOTh KOHCOJNITYBAaTH 3arajlbHOEBPONENUCHKI JICIBHUYY IMONITHKY 1 IHCTPYMEHTH
CTajoro JicokopuctyBanHs. CTaje JiCOKOPHCTYBaHHS pPO3MIISAAIOTh SIK YHPABIiHHS JlicaMd M
JCOBUMH ITUTOIIAMH Ta X BUKOPHUCTAHHS TaKUM YMHOM i 3 TaKOIO IHTEHCHUBHICTIO, SIKi 3a0€3MeUyI0Th
ix GloyoriuHe Pi3HOMAHITTS, MPOIYKTUBHICTD, 3aTHICTH 10 BiTHOBJICHHS, )KUTTE3/IAaTHICTD, a TAKOXK
3/IaTHICTh BUKOHYBaTH ChOTOJHI 1 B MallOyTHHOMY BIiAMOBIJHI COIiaJibHI, EKOJIOTIUHI Ta SKOHOMIYHI
¢yHKUii Ha MicIIeBOMY, HALIIOHAJILHOMY 1 TI100aJ1bHOMY PiBHSX 0€3 MIKOAM AJIS IHIIUX €KOCHCTEM.

Buxonanss 3000B's13aHb MOA0 30epeKeHHS O10pPI3HOMAHITTS Ta IMONEPEHKEHHS BHUHUKAIOUHX
3arpo3 AJsl JIICOBUX PECypCiB Ta THUCKY Ha HHUX IOCHIIIOE POJb JIICOKOPHUCTYBadiB y BHUPIHICHHI
npoOieM yHpaBiliHHS PH3MKAMU CBO€i MiSUIBHOCTI, a caMe 3aroTiBisi JIEPEeBUHH Ta HEIEPEBHHX
pecypciB Jicy Ha TIACTaBi CHEIiaJIbHOTO J03BOJIy a00 BIOMOBIAHO 1O YMOB OTOBOPY
JIOBIOCTPOKOBOTO THMYACOBOTO KOPHCTYBAHHS JIiCAMHU.

[HCTUTYLIMHI ~ NEPEeTBOPEHHS y  BITYM3HSIHOMY  JIICOKOPHCTYBAaHHI  CYNPOBOKYIOTHCS
BUHHUKHEHHSIM Henepen0adeHuX CHUTyalid, 3Ha4HUM 30MTKOM Bix 3arumbeni JjiciB, HECTaOULIbHICTIO
YMOB BEICHHSA JIICOTOCTIONAPCHKOT MTiSITBHOCTI, B 3B'A3KY 3 UMM aKTyaJbHOIO € Mpo0iieMa MOPiBHIHHS
BUTpAT Ha CUCTEMY yIPaBIIiHHS PHU3UKAMH JIICOKOPUCTYBAUiB i pe3yJIbTaTiB YIPABIiHHS.

Oninka HayKOBOI Ta CTaTUCTUYHOI iH(opMalii CBiqUUTH MPO Te, IO PU3UKU JTICOKOPHCTYBAaHHS
JIOLIJTFHO TIOJUIMTH HAa BHYTPINIHI PH3WKH, B TOMY YHCII Taldy3eBi (CTpaTeris JIiCOKOPUCTYBadiB,
MPUHIUTH JiSIIBHOCTI Cy0’€KTY, HOTO pecypCcH Ta IHTEHCHBHICTH iX BUKOPHCTAHHS, 1HIII) Ta 30BHIIIHI
PHU3HUKH, a caMe MPUPOJHI Ta TEXHOTEHHI PU3UKH, EKOHOMIiYHi, COLiaJIbHi, MOMITHYHI, KOPYNUilHI Ta
inmn. Cepen HUX MOKHA BUOKPEMHUTH THITOBI PU3HMKH JIICOKOPUCTYBAHHS, SKi BUHHKAIOTH BHACIIIOK
MEBHUX TMPHUYMH: BHPOOHWUI (MOTYXXHICTH OOJamHAHHS A BIACHOI MEpepoOKH [EpEeBHHHU, HOTO
HECIIPAaBHOCTI; KBaJiiKamis MepcoHany); KOMEpIiifHi pU3UKH (3MiHM €KCIIOPTHHUX Ta IMIOPTHUX MUT;
BUTpaTH Ha YCYHEHHS WIKUUIMBUX JUIS HaBKOJMIIHBOTO CEPEOBMINA HACHiAKIB AisTIBHOCTI
JicOoKOpHCTyBaua; 3abe3meueHHs SKOCTI JicoMaTepiaiiB, MIIOMarepialiB, aJbTepPHATHBHUX BHIIB
najuBa, CaJUBHOTO Marepialy, HOpOAYKIii TOOIYHOTO KOPUCTYBAaHHS, MHUCIMUBCHKUX IOCIYT;
HEBUKOHAHHS JOTOBIpHUX 3000B’s3aHb; MMOBIPHICTH HEINACHUX BHIAAKIB); KOPYMLIHHI PHU3UKU
(HEeTOCKOHANICTh AHTHKOPYMIIHHOI TporpaMu CyO’€KTy, OTPHMaHHS CIIeliajJbHHUX JO3BONIB Ta
TEH/EpPHI 3aKyIiBJli; CAaMOBLIBHI PyOKH JiCy Ta iH.); €KOJOTi4HI PHU3HKH (TIPUPOIHOTO TOXOKEHHS
(cTuxiliHi JIMXa, CE30HHICTH NPOJAXY MNPOAYKLii, BHKOHAHHA pOOIT Ta HaJaHHS MOCIYT) Ta
TE€XHOTEHHOT'O MOXOPKCHHS).

VYnpaBmiHHS KOMEPHIHHUMU PHU3HKAMHU JIICOKOPUCTYBAHHS MPOTIOHYETHCS TPAKTYBaTH SIK
KOMILIEKC B3a€MOTIOB'A3aHUX HOPMaTHUBHO-TIPABOBUX, opraHi3auiiiHo-aJIMiHICTPaTUBHUX,
E€KOHOMIYHHX, I1H)KCHEPHO-TEXHIYHMX Ta IHIIMX 3aXOMiB, CHPAMOBAaHMX Ha 3MEHIICHHS abo
HOIEPEIKEHHS MOXKIIUBHUX a00 iICHYIOUHX BTPAT B YMOBAaX CTaJIOr0 PO3BUTKY Oyne e(eKTUBHUM, SIKILIO
PpillIeHHsI peani3yloThCs K B EKOHOMIYHIH, TaK 1 COI[ialIbHIH Ta ekoyoriuHii cdepi.

B yMmoBax HEBU3HAUCHOCTI 1 pHU3UKY €(EKTUBHICTh NPUHHATTS YNPaBIiHCHKUX pillIeHb
JCOKOpHCTyBadaMH HEOOXiJHO OIIHIOBATH 3a KPHUTEPISMH Ta IHAMKATOPAMU KOHIEMIII CTalloro
PO3BUTKY, SIKI IPOIIOHY€ETHCS BU3HAYATH 3a PIBHEM NPUHHATHOIO KOMEPLIHHOTIO PU3HKY.
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YEREMEYEV LS., 2DYCHKO A.O., REMEZ N.S.,
SKRAYCHUK S.0., 30STAPCHUK N.O. (UKRAINE, KY1V, RIVNE)

METHODS OF FUZZY SETS IN SIMULATION OF UNOBSERVED
STATES OF THE ENVIRONMENT

Taurida National V.1. Vernadsky University; 04000, 33 lvana Kudri Str., Kyiv, Ukraine
2National Technical University of Ukraine "lgor Sikorsky Kyiv
Polytechnic Institute™;03056, 37 Peremohy Ave., Kyiv, Ukraine
3Rivne State University of Humanities; 33000, 12 Stepana Bandery Str., Rivne, Ukraine
aodi@ukr.net

Abstract. It is proposed to use the model pluralism method to predict unobserved state of the
environment, which uses a number of adequate models for describing the behavior of objects in the
case where each of the models is reflects its behavior objectively, but under different circumstances,
which are difficult to consider a priori in real time when choosing an adequate model. It is shown that
the method of the nearest neighbor should be used if it necessary to identify causal relationships and
predict further development of the environmental safety events.

Model pluralism, as one of the data mining methods, to explain a particular information process
uses a number of adequate models (by nature, usually empirical or semi-empirical), used in describing
the behavior of objects in case where each of the model is reflects its behavior objectively, but under
different circumstances, which are difficult to consider a priori in real time when choosing an adequate
model. The method of “the nearest neighbor” should be used if it necessary to identify causal
relationships and predict further development of events. The method is based on estimation of states of
the "nearest neighbors", which are within the accepted limits of the confidence uncertainty interval.

The values of the amplitudes of the actual output data of the environmental monitoring (%) can
be presented as a function of time for the three selected models-standards of the response to the
calibrated input parameter (for example, a single pulse) (see Fig. 1). Such model is characterized by its
distance (Euclidean metrics) dE from the distribution of really determined values of the amplitudes y;
and the distribution of values yi™ corresponding to the m-th model.

.......
N
" .
.
S

Fig. 1. Values of the amplitudes of output data (%) as a function of time for the three selected models-standards of response
to the input parametgy: V @alue of the actually measured parameter

The environmental simulation with the help of intellectual technologies, including the
combination of model pluralism with methods of fuzzy sets, membership functions, methods of
nearest neighbors, results of fractal and chaos theories, methods of ensuring robustness and
retrospective analysis of the decision tree for successful decision making, should be used for
increasing the information content of the data provide the necessary conditions for making informed
decisions under conditions of incompleteness and fuzziness of the real information support.
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JUKUTUPEN LM. (YKPATHA, KUIB)
OILITHIOBAHHSI PETTOHAJIBHOI EOEKTUBHOCTI BOJIOKOPUCTYBAHHSI

KIIl im. I2opa Cikopcokozo
03056, np. Ilepemoeu, 37, Kuis, Vkpaina, lab.mes@kpi.ua

Abstract. The assessment is a part of regular analyses of quality and security of life for regions
of Ukraine in sustainability context carried out by the World Data Center for Geoinformatics and
Sustainable Development. The proceedings presents some results of the evaluation of water
consumption efficiency index 2004-2018 for regions of Ukraine as one of the indicators of
environmental dimension of quality of life.

CaiToBHii 1eHTp AaHuX 3 reoiHdopmaTuku Ta cranoro po3BuTKy (CLI-VYkpaiHa), skuil €
gneroM CBITOBOI cCUCTeMH AaHWX MiKHApPOIHOI paay 3 HAyKH, Ha PeTyJIApHiii OCHOBI BUKOHY€E aHAIIi3
CTaJIOTO PO3BHUTKY perioHiB YKpainu [1]. Cuctema OIiHIOBaHHS CTaJOro PO3BUTKY, 30KpEeMa, MICTHUTh
KOMIIOHEHTY SIKOCT1 JKHUTTS JIIOJIe, KOMIUIEKCHY OLIHKY, fKa BimoOpaxkae B3a€MO3B’SI30K TPBOX
BUMIpIB CTaloro pPO3BUTKY, €KOHOMIUHOIO, €KOJOriyHoro i couianeHoro. Kareropii momituku, sKi
(OpPMYIOTh OITIHKY €KOJIOTIYHOTO BHMIPY SKOCTI JKHTTS JIFOACH, OXOIUIIOIOTH TakKi HampsMH
CTpaTeriuyHoi yNpaBIiHCHKOI JisUIBHOCTI y cdepi perioHaIbHOTO PO3BUTKY AK «CTaH IOBKILIS»,
«Ekomnoriune HaBaHTaXeHH» Ta «EKoOridHe KEpyBaHHS.

3HaYeHHS arperoBaHUX ITOKA3HHKIB €KOJOTIYHOTO BHMIPY OTPHMaHO Ha OCHOBI IHIWUKATOPIB,
cepeq SIKMX y Kareropito MHOmiTHKH «EKoJoridyHe KepyBaHHS» YBEAEHO IOKAa3HUK pPEriOHaIbHOI
BoJI0e(heKTUBHOCTI. 3Ha4yeHHs iHAWKaTOpy «BomoedeKTHBHICTE» pO3paxoBaHO SK pPiBHO3BaKEHE
CepeHE TaKWX IMOKa3HHUKIB K BOJOEMHICTh BAJIOBOTO perioHaabHOro mpoaykry (BPII) Ta exoHOMIsS
BOJIOCTIOXKHMBAHHS y TPOMICIIOBOCTI. 3HaYeHHS PEriOHaNbHOT e()eKTHBHOCTI BOJOKOPUCTYBAHHS IS
OKpPEMOT0 perioHy B 3BITHOMY pOIli OTPUMAaHO HA OCHOBI BH3HAYCHHS CYMapHUX OOCSTIB
BUKOPHUCTAHHSI CBIXOi BOJHM Y perioHi y po3paxyHky a0 BPIL. 3 MeTo0 HOpiBHAJIBHOTO OLIHIOBaHHS
BogoeMHOCTI BPII y peTpocniekTrBi 3amporoHOBaHO y SKOCTI JiNbHUKA BUKopucToByBaTH He BPII y
(hakTHYHMX IiHAX 3BITHOTO POKY, a 3HaueHHs BPII y miiHax ocTaHHBOTO 3BITHOTO POKY, OTPUMYBaHi 3
BUKOPUCTAHHSIM 3HaU€Hb 1HACKCY CIIOKMBUHUX IIiH.

Iowe.: = IRWE,,itlR :-1-'_,2-_2 it IRWE, i
¥ grpidlo, foprj
lrweti — Bomoemnicts BPIT mist i-ro 3sitHOTO poky, M%/tmc. TpH; lrweisi, Irweizi, lrweisi — obcsr
BUKOPHUCTaHHS CBIXKOi BOAM y perioHi Ha BUPOOHHWYI MOTPEOH, 3pOLICHHS Ta CUTBCHKOTOCIIOAAPCHKE
BOJIONOCTAYaHHs, BilAMOBiIHO, MIH M°, lgre;i — BaJOBHil perioHaNILHUI TPOAYKT, MIH TpH; lcpij —
1HJICKC CMOKUBYHX IIiH VIS j-T0 3BiTHOTO pOKYy, j=[i+1,z], j<z, ne z= 2018 m1s bOTO TOCITIKCHHSI.

HesminanM migepom pedTrHTY 3a 3Ha9eHHAME iHAuKaropy «Bomoemuicts BPID»y (2004-2018 pokn)
€ 3akaprarchbka 061acTh 3 MiHIMaTbHUM 3HaUeHHAM |rwer 2013=0,11 M*/Tuc. rpH (lrwer,2018=0,19 M*/THC.
rpH). o migepiB peiituary 3a manmmu 2004-2018 pokiB Takox MokHa BimHectH [lonmraBchky
(Irwe1,2018=0,26 M*/tnc. Tpr) Ta KipoBorpanceky (lrwei2018=0,30 m%/Tuc. rpH) o6macti. Hesaminuum
ayTcaiiiepoM peliTHHTy € XepcoHChKa 0071acTh 3 MAKCHMAJIBHUM 3HaYeHHAM lrwe12007=23,80 M%/THcC.
IpH Ta MiHiMaTbHUM — lrwei2004=12,74 wm*tuc. rpH  (lrwei206=21,76 M¥tuc. rpu). Jlo
«BOJIOKOPHICTYBaUiB» 3 HH3BKOIO CKOHOMIYHOIO €(EKTUBHICTIO TaKOXX MOXHA BITHECTH
JuinponerpoBebky, [loHennky, 3amopizbky Ta KuiBcbky obOnacti. [IpoTe BapTo 3BepHYTH yBary He
CTUIBKM Ha PEUTHUHT PErioHiB, KWW OOYMOBJICHO, CEpeJ IHIIOrO, BEIHMKOK KUIBKICTIO MOOIYHUX
(bakTOpiB, TOYMHAIOYM BiJ OCOOIMBOCTEH CTPYKTYpPH DETIOHAIBHOI E€KOHOMIKM 10 KIIMaTHYHUX
OCOOJIMBOCTEH TEpUTOPii, CKITLKM Ha 3MIHIOBaHHS TOKa3HHWKa BojgoeMmHOCTI BPII mms oxpemoro
periony. Hanpuknan, XepcoHchbka 00NacTh — €auHMiA perioH, okpim Jlyrancekoi 1 JloHeubkoi
oOxacrtel, uTst AKOTO Iel 1moka3HuK mnoripmuBcs npotsrom 2008-2018 pokiB i3 cepeqHiM MOpIYHAM
3pOCTaHHAM BOJOKOPHCTYBaHHS Ha 6im3bko 0,70 M%/tuc. rpa BPII. Binuupka, JIHinponeTpoBChKa,
JKutomupceka, KipoBorpanceka, KuiBchbka, JIbBiBchbka, [lonraBchka, PiBHeHchka, TepHomiabCchbKa,
XapkiBcbka, UepHiBenbka, YepHiriBcbka obmacti Ta M. KuiB y 2017-2018 pokax mocsariu HaWHIKIHX
3Ha4eHb BOonoeMHOCTI cBoix BPII 3 2008 poky cKOpOTHBLIM BOZOKOPHCTYBAaHHS y PO3PaxyHKY IO
BPI1 y cepennbomy BaBidi, a KuiBcrka ta [TontaBchka — Maike Y HOTHPH Pa3H.

1.  Awnamitmuni  3Bitm //  CHJI-Ykpainma. Jlata  owosmenns:  01.07.2020. URL:
http://wdc.org.ua/uk/sustainable-development/reports (nata 3Bepuenns: 15.07.2020).
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Ceminap 1 Seminar 1


mailto:nuczu@mns.gov.ua

31

OJI®IP 10.M., TABPUEJIb A 1., TAPTUKA T.B.,
TABPHIIIKO O.C. (YKPATHA, JILBIB)

JETPAJAIIIAHI ITPOIIECU B ATPOBIOIIEHO3AX SICHO-CIPUX JICOBUX
IPYHTIB 3A YMOB TPUBAJIOI'O AHTPOIIOTEHHOTI'O BIIJIUBY

Incmumym cinbcovkoeo eocnooapemesa Kapnamcvroeo peciony HAAH
81115, syn. I pywescokoeo, 5, c. Obpowune, [lycmomumiscokutl p-H, Jlvsiécoka 0011,
Vxpaina; inagrokarpat@isgkr.com.ua

Abstract. Based on studies obtained in a stationary experiment, it was found that the inclusion
of light grey forest surface-gleyed soils in agricultural production both without fertilizers and under
prolonged intensive chemical load leads to a deepening of the development of the podzolic process,
the manifestation of degradation changes, which does not ensure the preservation of environmental
functions and fertility protection.

3a yMOB HEJOTPHMAaHHS HAyKOBO OOIPYHTOBAaHMX BHMOT BEJCHHS 3emiiepoOcTBa HaOyBaiOTh
PO3BHUTKY AerpajaliiiHi MpoLecH, sKi MPU3BOAATH 0 3HMKEHHS POIIOYOCTI IPYHTIB, MOTIpLISHHS
arpoeKoJIOriYHOr0 CTaHy Ta eKOJOTiYHOI cHTyalii 3araioM. ToMy YHOpaBIiHHS IPYHTOBUMH
npolecaMd 3 METOK CTBOPEHHS ONTHMAaJbHHUX €KOJOTIYHMX YMOB JUISI  BHPOLIYBaHHS
CLITBCHKOTOCITOAAPCHKIX KYJBTYp MOTpeOy€e opraHizamii CHCTEMAaTHYHOTO KOHTPOJIO 32 OCHOBHHMH
BJIACTHUBOCTSIMU Ta IOKa3HUKAMH POAIOUOCTI IPYHTIB.

BaxxnmuBuM TecT-iHAMKATOPOM, SKHH 00’€KTHBHO BiZoOpa’kae arpOeKOJIOTiYHHN CTaH IPYHTY,
TICHO TIOB'SI3aHUH 3 HANPSIMOM TOCIIOIAPCHKOTO BUKOPUCTAHHS 3€MeIb Ta € BXKIUBUM (PakTopoM, 110
PETYIIOE PIicT 1 PO3BUTOK POCIUH, YKUTTEAISUTBHICT TPYHTOBOI OI0TH € eMicisi Jiokcuay KapOoHy, Ha
IHTEHCHBHICTh BUAUICHHS SKOTO CYTTE€BO BIUIMBAE KUCIOTHICTH IPyHTY. TOMY JOCIHiIKEHHS MPOLECIB
eMicii rpyaToM CO2 B arpo6iolieH03ax 3aj1e)KHO BiJl TPUBAJIOTO aHTPOIIOTEHHOTO BIUIMBY € BaXKITHBHM.

Bucoky iH(popMaTUBHICTE 00 (YHKIIOHAIFHOTO CTaHy €KOCHCTEM, SIKi MPOAYKYIOTh TOW YU
iHIIMH piBeHb AIOKCHIY KapOOHY, MOKHA OTPHMATH JIMIIE Y 0a30BUX CTAlllOHAPHHUX AOCIiAaX, OTHUM
3 sKkuX € TpuBanuit gocmin 3aknagernid B [Hctutyti CI'KP HAAH B 1965 p. 3 pisHUME cHCcTEMaMu
yaoOpeHHs 1 BallHyBaHHS Ha SICHO-CIPUX JIICOBHUX ITOBEPXHEBO OTJIICEHUX IPYHTAX.

PesynpTaTi 1OCiKEHB CBIIYATE PO TE, IO HE33A0BLIbHI (i3UKO-XiMIYHI BIACTHBOCTI IPYHTY
BapiaHTIB KOHTPOJIIO Ta MiHEPAJIBHOTO YIOOPEHHS, 3yMOBJIeHI HU3bKUM 3HaueHHsM pHxcr (4,1-4,3),
BHCOKHMM BMICTOM CIIONyK pyxomoro amiomiHifo (60,0-118,0 Mr/kr 1pyHTY), HECHPHUSTIHBHM
rpynoBuM cknagom rymycy (Crk : Cpk piBae 0,64) He TiNBKH CIIOBUIBHIOIOTH PICT 1 PO3BHTOK
KOpPEHEBOI CHCTEMH POCIIMH, ajie 3SMEHIIYIOTh Mai)Ke BJIBi4i BUIUICHHS TIOKCHAY KapOOHY 3 IOBEPXHi
rpyHTYy — 720 ppm-Tox”, NpH IOMY YHCENbHICTH OaKTepiii-aepobiB 3HMKyeThCs 10 2,8-10" KYO/T.

3a cyMiCHOTO BHECEHHS MiHEpaJbHUX JOOpHWB, THOIO i BamHa mpu pHkcr 5,6 IHTEHCHBHICTH
BUJIINEHHS JioKCHIy KapOoHy 3poctae g0 1400 ppmTon”, a uncenbHicTh GakTepiii-aepobiB 3a 1UX
yMoB ctanoBuTh 3,4-10" KYO/r. BogHouac Ha BapiaHTaX KOHTPOTIO Ta MiHEPAIbHOTO yIOOpEHHS
KUTBKICTh TUTICEHEBUX TpUOIB BABIYI TMEPEBHIIyBajla BapiaHT ONTHUMAJIbHOI CHCTEMH yHOOpEHHS i
cranosuia 18000 KYO/T rpyHTy.

Oco0MMBO PI3KO 3HMKYEThCA 1HTEHCHBHICTh BHIUICHHS AIOKCHLY KapOoHy y 2,5-3,2 pasu
MOPIBHSHO 3 ONTHMANbHAM BapiaHTOM 3a YMOB BHIIAJaHHS 3HAYHOI KITBKOCTI OMAaiB, IO
CTIOCTEpIracThes B AaHuid yac. Lle cBiquuTh Mpo CyTTEBE 3MEHIIICHHS ra3000MiHy Ha MOBEPXHi HU3BKO
Oy(epHUX MaJOCTPYKTYPHUX KUCIHUX SICHO-CIPHX JIICOBUX IPYHTIB BHACTIIOK YTBOPEHHS KipKH.

Takox BiJ3HAYEHO 3pOCTaHHS IHTEHCHWBHOCTI BH[UICHHS IiOKCHIy KapOOHYy y BapiaHTax
KOHTPOJIIO Ta MiHEPaJIHHOTO YAOOPEHHS BOCEHHU TICIIsI 350J1€BOi OpaHKH, 110 CBIAYUTH PO aKTHBHHMA
nepedir mporeciB MiHepasizamii Ta 3HH)KEHHS TyMyCOYTBOPEHHS Ha KHCIHX SICHO-CIPUX JiCOBHX
IPYHTaX 3a BHCOKOI KHUCIOTHOCTI IPYHTOBOTO PO3YMHY ITiJl BILIMBOM (hakTopy 00pobiTKy. B ymoBax
CHJIPHOKHCIIOl peakIii y CKIIami TyMycy IPYHTY 3pOCTa€ BMICT pyXoMuX (yrasBokuciIoT a0 44,0—
47,1%, B TOMy 4HCHi «arpecuBHUX» 10 7,5—8,0%, 110 mMiJBUILY€E pPyXOMICTh I'yMyCy 1 HOTo BTparu.

OTxe, BKIIIOYECHHS SICHO-CIPHX JIICOBUX MOBEPXHEBO OTJIEEHUX IPYHTIB y CIIBCHKOTOCTIONAPCHKE
BUPOOHHMITBO SK 0e3 moOpwB, Tak 1 3a YMOB IHTCHCHBHOTO XIMIYHOTO HaBaHTaXKCHHS
CYIIPOBOJIKY€ETHCSI MOTITHOJIEHHSIM PO3BUTKY IMTIJ30JMCTOrO MPOIECY, POSIBOM JIeTpalalliiiHuX 3MiH Ta
He 3a0e3meuye 30epeKeHHs eKOJIOTOBIATBOPHHUX (PYHKIIIH 1 OXOPOHY POIIOYOCTI.
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RADOMSKA M., KOVALSKA V. (UKRAINE, KYIV)
THE ANALYSIS OF LIGHT POLLUTION AT THE CITY OF KYIV

National Aviation University
1, L. Huzar Av., Kyiv, Ukraine; e-mail: m.m.radomskaya@gmail.com

Abstract. The main cause of light pollution is outdoor luminaires that emit light in the
directions besides the target. This light disturbs living organisms as it ruins the ordinary night
environment and affects the perception daily rhythms. Additionally it scatters through the air and
brightens the night sky, thereby reducing the view of it. Particulate air pollution will also increase light
scattering at night. Such light, which grazes on the entire surface of the Earth, is several times more
harmful than light that is emitted directly upwards. Outdoor illumination consumes up to 5% of power
supplied in developed countries. The proportion of wasted outdoor lighting ranges from 20 to 50%.

Light pollution can irritate people, reduce notions of solitude (privacy) and naturalness, confuse
nocturnal animals, migratory birds, insects, and spoil cultural landscapes. The major issue with the
regulation of light pollution is the lack of credible information on the level of light, which causes
degrading effects. Still, a number of cities in the United States have developed standards for outdoor
lighting to protect the rights of their citizens from light encroachment. To help them, the International
Dark Sky Assaciation has developed a set of model lighting regulations. As a result novelty of this
environmental problem and not clear “dose-effect” ratio makes its tackling complicated.

However, the complications for astronomic observations and possible health effects have forced
a range of organizations to invest their efforts in the study of light pollution on a global scale.
Examining the map of the world on light pollution, we can observe that the main centers of light are
located in large, developed and densely populated cities and megacities around the world, which
includes vast areas in central Great Britain, northern Italy and Benelux Union. Kyiv is also included in
the list of the world cities with light pollution. The data of the Light Pollution Science and Technology
Institute, Thiene, ltaly, state, that the level of light pollution in the capital of Ukraine is 18.5-21 times
natural level of night illumination.

The major contributors to light pollution in Kyiv are:

1. Advertizing boards and signboard of commercial centers, which are often not targeted to any
particular location, making its scattering greater than expected.

2. Street lights and car lights: after road reconstruction hundreds of powerful streetlights remain
overnight. These, together with vehicles that use roads, contribute to 35 to 50% of all light pollution.

3. City parks, airports, public places: some of these areas use a lot of old-fashioned lamps that
are not protected by a screen and emit a lot of light upwards.

4. Residential areas are often illuminated to support aesthetics of the landscape and architecture
and for utility purposes, but light pollution in these areas tends to glare and overflow.

Among the types of light pollution typical for Kyiv the most noticeable detrimental effect is
made by light trespass and over-illumination. A common problem of light penetration occurs when
strong light from highway or shopping centre enters the window of residential buildings, causing
problems such as lack of sleep. Over-illumination is another part of the same problem, and it is
conditioned mostly by improper design of illumination, inadequate lighting maintenance resulting in
increased stray light and energy costs and poor understanding of the problem by the management of
organizations. The central part of the city and major highways are also hotspots of light clutter.
Groupings of lights may generate confusion, distract from obstacles (including those that they may be
intended to illuminate), and potentially cause accidents. Clutter is particularly noticeable on roads
where the street lights are badly designed, or where brightly lit advertisements surround the roadways.

This emphasizes the importance of using well-designed luminaires and distribution of
information about the problem among the population and authorities. Minimizing light pollution also
provides significant energy savings, which is extremely important for our country.
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BOJIBUYMH L.A., TATIOHWY JI.C. (YKPAIHA, KUIB)

BUKUIN JIOKCHUAY CIPKHU TA IINJ1Y HA
BYT'LIBHUX EJJEKTPOCTAHIIIAX YKPATHHA

Incmumym 8yeinonux enepeomexuonociu HAH Ykpainu
04070, eya. Anopiiscoka, 19, Kuis, Yxpaina,; haponych@gmail.com

Abstract. We proposed an algorithm for the assessment of emissions of contaminating
substances depending on the volume of produced electric and thermal energy for each year of
operation of coal-fired power plant (CFPP). Using the developed algorithm, we calculated the
emissions of sulfur dioxide and dust at the Ukrainian CFPP in 2017 and 2018. The values of specific
emissions of SO, and dust at the Ukrainian TPPs during the last years are at the level of 14-15 g/kWh
of produced electricity and 2.1-3.5 g/kWh, respectively. For the achievement of European ecological
parameters, it is necessary to enhance sharply the efficiencies of existing dust-purifying equipment.

VxBaneHHs ypsnoMm Ykpainn HamioHanbHOTO TlaHy CKOpPOYEHHS BUKHUAIB 3a0pyAHIOIOYHX
PEUOBHH BiJl BENMKUX CHAIIOBANbHUX ycTaHOBOK (mani — HIICB) craBute mepen onepatopamu TEC
VYkpaiHu BUMOT'Y HE IIEpEBUIIYBAaTH IPAHUYH] 3HAYEHHs BaJIOBUX BHUKHUIIB 3a0pyIHIOIOUYHUX PEYOBHUH B
iJIoMy 1o KpaiHi 3a KokeH pik Aii ruiany — 3 2018 mo 2028 p. s SOz ta muity 1 3 2018 no 2033 p.
JUTSL OKCUJIIB a30Ty. TeXHOIOTiYHI HOpMAaTUBH NOMyCcTUMUX BUKUIIB SO2 Ta ity Ha TepMin aii HIICB
BH3HAYCHI B Haka3i Minnpupoan Bix 16 motoro 2018 p. Ne 62. 3amada OMiHKH OYiKyBaHOTO BUKHIY
3a0pyMHIOIOYMX PEYOBHH 3a KokeH pik podorm TEC € akryampHOrO 1 11 axiBIB, 1 s
TPOMaJCHKOCTI.

KoHueHTpanio BUKHIIB MIKIAIMBUX PEYOBUH B IMMOBHX Ia3ax Ta iX BaJOBUH BHKHI MOKHA
po3paxyBatu 3a O(imiHHUMU METOAWKAMH, MpUHHATHMH B KpaiHax €C Ta YkpaiHi yepe3 BUTpaTH
nanuBa (Byriui, IPUPOJHOTO ra3y Ta Ma3yTy), o crnoxuBaeTbess Ha TEC, TernoTu ix 3ropsHHS Ha
pobounii ctaH, TeXHIUHIN aHami3 Ta eneMeHTHUH ckian. [loBHa iHoOpMamis mpo MapKu BYTiLIs, IO
noctayaetscsi Ha TEC, #loro BHUTpaTH, €IEeMEHTHMH CKJIaJ Ta TEIUIOTY 3TOPSHHS, SIK IIPaBUIIO,
HepoctymHa. OdiniifHi mopivni 3BiTH MiHICTEpCTBa €HEPreTUKH Ta 3aXUCTY MOBKLLIA PO POOOTY
€JIEKTPOCHEPTeTUYHOT0 KOMIUIEKCY MICTATH iH(OpMaLilo Mpo KiIbKiCTh BUPOOJIEHOI eeKTpoeHeprii
ta teruotn Ha TEC Ta mporHo3Hi OamaHcu BUpOOHMITBA enekTpoeHeprii. Tomy Hamm Oyio
PO3pPOOHTH HOBHIA QJITOPUTM MPOTHO3YBaHHSI BUKUY 3a0pY/IHIOI0UO0i PEYOBUHH, 1110 YTBOPIOETHCS TIPU
cnamoBanHi Byrunist Ha TEC, B 3a51e)KHOCTI BiJl KiBKOCTI BUpoOeHol (BiAMymIeHoT) eneKTpoeHeprii
(MBtron) uu Temnoru (I'kan) 3a koxxeH pik podoru TEC.

3a po3pobiIeHuM alrOpUTMOM BHKOHAHO po3paxyHkH BUKHIIB SOz Ha TEC Ykpainn y 2017 ta
2018 pp. Pesynbratu po3paxyHKIB 30iralOThCs 3 HasBHUMHU ornepatuBHuMU janumu TEC Tta
pe3yibTaTaMH PO3PaxyHKiB 3a CTAaHAAPTHOIO METOAMKOI0, 1o Oaszyerscsi Ha iHQopmamii mpo
CIOXKMBaHHS Ta €JIEMEHTHUHN CKJa] Byrinis. BcraHoBneHo, mo 3HaueHHs KoHIeHTpauiil SO2 B cyxux
mumoBnx razax Ha TEC Ykpainm y 2017-2018 pp. B 3a51eKHOCTI Bil MapKy MMajuBa, BMICTY CIpKH Ta
crnocoby NUIaKoBHAANEHHS B KOT/Ii Oynu B miamasoni 1520-5900 mr/um®, a 3aranbHi BanoBi BUKHAM
SO; cranoBmin 6mm3bko 620 THC. T. 3HAYeHHS MUTOMUX BUKUAIB SO» 3Haxoamnwcs Ha piBHI 14-15
r/kBtron Biamymenoi enextpoeneprii npotu 1,2 r/kBtrog — pisast mis Byrineaux TEC kpain €C.

Ha TEC Vkpaiau y 2017-2018 pp. Bukuumanocss Omuszbko 100 Thc. T mwity. 3HA4YCHHS
KOHIIEHTpAIlii Ty B IUMOBHUX Ta3ax ykpainchkux TEC 3Haxomumucs B giamasoni 300-1800 mr/mum®,
3HaueHHs] THTOMHUX BHKHIIB MUy Ha KBTrox Biamymenoi emektpoeHeprii cranoBwim 0,8-5,1
r/kBtrox, mpotu 0,2 r/kBtroa — piBas cyyacHux ByrineHHX TEC kpain €C.

Po3po0nenuii  airopuT™M TOPOTHO3YBaHHS BHKHIIB JO3BOJHMB IPOBECTH  PO3PAXyHKH
MakcuManbHO nomyctuMux BukuAiB SO, ta muny Ha TEC VYkpainu. YcraHOBIIGHO, IO PiBEHb
BayioBux BUKUAIB SO, ta muty Ha TEC Ykpainn y 2018 p. He mepeBuIlyBaB MaKCHMaIbHO MOKITHBHHA
srigHo Haka3y Miunpupoau Big 16.02.2018 p. Ne 62. Ane HIICB nepenbadae y 2028 p. 3MeHIIICHHS
mopiuHuX BUKAAIB SO2 BiJl BEIUKUX CIIATIOBAIBHUX YCTaHOBOK 10 51,0 THe. T, a ity — 1o 5,2 Tuc.
T., To06TO 3MeHIIeHHs Bukumie SOz B 10-15 pazis, a mmry — B 20 paziB. Kpim Toro, Ykpaina micis
1.01.2029 p. mae 3a0e3neuyntu B qumoBux razax TEC morpumanus xonuentpailii SO, He Bumie 200
Mr/am®, a mamy — 20 Mr/aM®, sk Toro Bumarae Jupektusa 2010/75/€C npo npomuciosi BUkumy. s
JIOCATHEHHS €BPONEWCHKUX EKOJIOTIYHMX ITOKa3HUKIB HEOOXiTHO Pi3KO MiJABHIIUTH €(PEKTHBHICTH
ICHYIOYOTO MIJIOOYUCHOTO 00JIaTHAHHS 200 OOy IyBaTH HOBE Ta300YNCHE YCTAaTKyBaHHS.
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MOKPEILIBKHI1 B.O., BOJIbUMH LA. (YKPATHA, KUIB)
KATAJIITUYHE 3HUKEHHSA BUKHU/IIB HA MAJIOMY BYTI'TVIBHOMY KOTJII

Inemumym gy2inonux enepeomexuonoziu HAH Yxpainu
04070, eéyn. Anopiiecvka, 19, Kuis, Yxpaina, volchyn@gmail.com
Hayionanvnuii ynisepcumem xapuo8ux mexHonozit,
01030, eyn. Borooumupcoka, 68, Kuis, Yxpaina

Abstract. The effect of REDUXCO liquid combustion catalyst on the reducing the emissions of
greenhouse gases and pollutants at a small coal boiler the WR-12 type has been studied. The reduction
of carbon dioxide emissions was by 6.92%, the decreasing the nitrogen oxides emissions were from
263 to 247 mg/m3 and carbon monoxide emissions were from 250 to 208 ppm. The efficiency of the
boiler (gross) increased from 73.92 to 79.47%. This has also led to a reduction of SO gross emissions.

Karanizatop ropinas REDUXCO y Burnsai BOASHOTo po3YHHY NPUCAIKH HUTOMOIO BUTPATOIO
40 /T BYTLUIA TIOJAaBaBCs y KaHaJIM BTOPUHHOTO Ta MEPBUHHOTO IMOBITPS BOAOTPIHHOTO BYTIIHLHOTO
kotiia WR-12 ugepe3 cucremy no3yBaHHA. KiTBbKICTh 103aTOpiB Ta iX pO3TallyBaHHS 3aJEKUTHh Bij
TUTOILi MOTIEPEYHOTO Mepepi3y Ta KOHQIrypalii NoBiTPOIPOBOAIB, a TAKOXK caMol KOHCTPYKLIl KOTJa.
V¥ xotmax WR-12 Oyno Bukopuctano 6 103aTopiB Karanizaropa ropiHHs: 2 — 1J11 NEPBUHHOTO MOBITPS
Ta 4 — IS KaMepH 3TOPSHHS KOTIa.

B pexxumax pobotu kotTiiB 0e3 nmomaanns karaiizatopa REDUXCO cepeanbono6oBuii KK/
OpyTTO KOTHIB 3a OamaHcoM 3a mepiog pobotu 7 aHiB ctaHoBuB 73.92%. Cnocrepiranucs 3Ha4Hi
aMILTITYIA KOJIMBaHb 3MiHH XapaKTEPUCTHK pOOOTH KOTJIA.

CepenHi OKa3HUKH 1O BYTULTIO B pekMMax 0e3 TOJaBaHHS KaTallizaTopa TOPIHHS: TEIUIOTa
sropsiiHs — 22,192 M/Ix/kr, 30mbHicTh — 16.57 %, Bosoricts — 13.9 %, BuTparta nanuea — 36.91 1 3a
12 rox. po6otu a6o 3.08 1/rom.

[Tim gac momaBanHs karanizaropa REDUXCO mpotsrom 7 aaiB B poboti kotiniB WR-12 Oy
OTPUMaHI TaKi 3MiHU:

e TIJIBUINMIIACS TEMIIepaTypa sipa 30HA TOPiHHS BYTLILIS;

® 3MCHIIWINCS aMIUNTYIHd KOJWBAaHb 3MiHM XapaKTEPUCTHK POOOTH KOTJA, MIO CBIAYUTH TIPO
OinbII cTamy poOOTy KOTIIa;

e 3HU3MBCS BMICT BYIJICLIO B JICTKiH 30 Ta Huiaky B cepenHboMy Ha 16.11%, mo € HacmigkoM
3POCTAHHS TEMIEpPATypH B MAJMBHI; 3HU3HMIMCSA BUKHIN OKCHJIB a3ory 263 mo 247 mr/m® ta
okcuay Byruerio 3 250 mo 208 ppm;

e 30iIBIIMIACS CEPeIHs TerioBa notyxHicth 2 koriie 3 50.10 ['Jlx/rox (13.31 MBT) no 52.82
I'Ix/ron (14.67 MBT), 110 CBIIYNTH TIPO 3HMKCHHS BTPAT TEIUIA 3 JUMOBUMU ra3aMu Ta BTPAT
TeIuIa Yepe3 MeXaHIYHAN 1 XiMIYHUI HeAomar;

e cepenHs eQEeKTHBHICTh 3a MpSMUM OalaHCcOM KOTJia TNPH TOAAaBaHHI Karaji3aTopa TOpIHHS
REDUXCO cranosmia 79.47%, mo Bianosinae 30imsmenaio KK/ 6pyTro kotna Ha 5.55%.
Cepe/iHi MMOKa3HUKU IO BYTUUIIO B PEKHMMax 3 MMOJABAaHHSAM Karaii3aTopa TOpIHHS: TEIUIoTa

sropsiHHS — 22.861 MJIx/kr, 301bHICTE — 16.88 %, Bosoricts — 12.19 %, Butpara manusa — 35.06 T 3a
12 rox. po6otu a6o 2.92 t/rox.

Bukopucranns karanizatopa ropinas REDUXCO mnpuszseno 10 migBUILCHHS €(QEKTHBHOCTI
KOTJIa ipu f03yBaHHi katanizaropa REDUXCO npsimum MeTosiom Ha 5,55% (1110 03Ha4Ya€e 3MEHIICHHS
OUTOMMX BUKHUIB BYIJICKHCIIOIO ra3y Ta 3HIKEHHS CHOXMBaHHS nainuBa Ha 6.92%). Ha taky x
BEITMYHMHY OYIyTh 3MEHITICHI TAKOK BaJIOBI BUKHIIN JIOKCUIY CIPKH.

['0JI0BHUM YMHHHKOM MO3MTHUBHOTO €(EKTy KaTaJiTHYHOTO MPOLECY € MiIBUIICHA IIBUAKICTh
peaxIiii OKWCJIeHHS NPOAYKTIB HEMOBHOTO 3TOPSIHHA BYTJIEIIO 32 JIAHIFOTOBUM MEXaHI3MOM 3a
Y9acTIO Ta30MOAI0HUX BITFHUX PaJHKAIIB.

Bukopucranns karanizaropa ropinasi REDUXCO 3MeHIye HaBaHTa)XCHHSI Ha OOJIaJIHAHHS Ta
BYTiJIbHI JKUBWJIBHUKH, 10 IPU3BOAMUTE 10 3MEHIIECHHS CIIOKMBAaHHS €HEeprii Ha BIacHi MOTPeOH.
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MIIMBUILCHKHN B., BOJIBUMH I. (YKPATHA, KUIB)
HAIIIBCYXE CIPKOOYUIIEHHA JJIA BYT'TVIbHUX KOTJIIB

Incmumym gy2inonux enepeomexuonoziu HAH Yxpainu
04070, eyn. Anopiiecvka, 19, Kuis, Yxpaina, volchyn@gmail.com
Hayionanvnuii ynisepcumem xapuo8ux mexHonocit,

01030, eyn. Borooumupcoka, 68, Kuis, Yxpaina

Abstract. For a coal boiler with a fuel consumption of 3500 kg/h, the calculations of the size of
the semi-dry ammonium desulfurization reactor with an internal diameter of 2.5 m and an active
height of 13.6 m were performed. This will ensure the residence time of the flue gas in the reactor at
least 5 s. The average velocity of the flue gas in the reactor at the inlet flue gas temperature of 160 °C
will be 2.72 m. The sorbent will be ammonia, which is supplied in the form of drops of 25% ammonia
water. In order to comply with European environmental requirements, at least 96% desulfurization
efficiency must be ensured, with the need for 25% ammonium water being 6.5 t per day, and
ammonium sulphate production will be closely 6.3 t/day.

HupextuBa 2015/2193/EU BcTaHOBMIIA TSI CEpEeHIX CMANTIOBAJILHUX YCTAHOBOK HOMiHAJIBLHOIO
TEIUIOBOKO TOTYXHIcTIO Bix 1 10 50 MBT 0OMeXeHHsT BHKHIIB 3a0pyIHIOIOUUX PEYOBHH: TIOKCUIY
cipku — He Bume 400 Mr/aM® st ICHYIOUHX Ta JUISI HOBUX BYTUIBHUX KOTJIIB; My — He Bumie 30
mr/am® uis icHyrounx Tta st 20 MI/HM® HOBHX BYTUIbHUX KOTJIIB; OKCHJIB a30Ty — He Buile 650
Mr/aM® s icHyrouux Ta ams 300 mr/emM® HOBHX BYTiNbHHX KOTIiB. BH3HauanbHUMH (akTOpamMu
BHOOpPY TEXHOJIOTI Ta300YHIIEHHS IOPSA 3 BHCOKOIO €(EKTHBHICTIO BHIAJICHHSA 3a0pyIHIOIOYOL
PEYOBUHU € yTUIi3allisl OTPUMAHUX MPOAYKTIB Fa300YHIICHHS.

[IporioHOBaHa TEXHOJIOTIS HAMIBCYXO0i aMOHINHOI jaecynb(dypusanii 3a0e3neuye BUCOKY
e(DeKTHBHICTh, 3a pPaxXyHOK HAIBHOCTI IBOX MeXaHi3MiB B3aemomii amoniaky NHsz 3 cipuuctum
anriagpunom SOz: pimuHHO-Qa3HMM B Kparni aMoHINHOT Bomu Ta ra3o-asHUM B Ta30BOMY
cepenoBuili. Bucoka edekTuBHICTH ra3zo-azHOro pearyBaHHS Oyjia  eKCIIEPUMEHTAIBHO
HiATBEpKEHa AOCTiKCHHAMH Ha Ja00paTopHiil ycTaHOBLI [HCTUTYTY BYTiIBHHX €HEPrOTEXHOJOTIH
HAH VYxpainu, xomu npu temreparypi Bume 110 °C Oyno oTpuMaHO 3B’S3yBaHHS ITIOKCHIY CipKH
amoHiakoM Ha piBHi 80 % (32 yMOBHU nOTpUMaHHs MOJIbHOTO BigHomeHHs HoO/NH3 > 1).

Po3ristHyTO MOXKIIMBICTh CIIOPY/PKEHHS YCTAaHOBKU HAIiBCYXOi aMOHIMHOT ecynbgypu3anii s
BYTUIPHUX KOTIIB 3 KOJIOCHHKOBOIO PEIITKOW 1 BUTparor Byrumis Ommspko 3500 kr/rox.
IIponiOHY€ETBCS  CHIOPYAWTH pPEaKTOpP HAIIBCYXOr0 AaMOHIMHOTO CIpKOOYMINEHHS BHYTPIITHIM
JiamMeTpoM 2.5 M i akTuBHOI BucOTOK 13.6 M. Lle m03BONMTH 3a0e3meUnTH HE MEHINE 5 CEKYH]I
nepeOyBaHHSI AUMOBHX Tra3iB B aKkTHBHIK 30Hi. CepeqHs MIBHIKICTh TUMOBHUX Ta3iB mepe] BXOIOM B
peaxTop MpH BXigHiN Temnepatypi auMoBux raziB 160 °C cranosutnme 2.72 M.

JluMOBI ra3u miclisl MWJIOOYMINCHHS B IITaTHUX OarapelHHX HUKIOHAX OyIyTh MpsIMyBaTH B
PEaKkTop HaIiBCYXOro aMOHIHHOTO CipKOOYMILEHHS, KUK Oyae po3TamoBaHU Tepell TKaHUHHUM
¢dinpTpom. Ilicist peakTopa CipKOOUYWIIEHHS IAMMOBI T'a3u CIPSMOBYIOTHCS B TKaHWHHHUHA (iIbTp, B
SKOMY Ha pyKaBax (ilbTpa 0CaJKY€EThCS CyXHUi TIOPOIIOK Cylb(haTy aMOHIrO.

ITpu noGosiii BUTpaTi Byriwis Ha KOTIi 84 T Ta BXimHiM KoHUeHTpauii miokcuay cipku 5000
MI/HM® JUIS JOCATHEHHS BHXiJHOI koHneHtparii SO, 200 Mr/EMS (edextuBHicTh HE MeHIIE 96 %)
notpeda B 25% amoHIHHIN BOJII CTAHOBUTHUME ONHM3BKO 6.5 T, a cynmbdhaTy aMoHiI0 Oy1e yTBOPIOBATHCS
6mu3bKo 6.3 T/neHs. BapTicTsl T cynbdary amoHito NpuOIM3HO BABIYI BHIIA 3a 25% aMOHIHHY BOAY.

3acTocyBaHHS TeXHOJIOTil HamiBcyxoi aMmoHiiiHOT necynbypu3amii Ha BYTiIBHOMY KOTIIi
JO3BOJINTh 3HU3UTH BUKHUJ IIOKCHIY CIPKM IO €BPONEHCHKHUX €KOJOTiYHMX BHUMOI Ta OTPUMATH Ha
BUXOJI CyXWH MOpOUIOK cynb(haTy aMoOHil0, SIKHA € MiHepaJbHUM JI0OpHBOM, 3 KOMIICHCAII€I0
eKCIUTyaTaliiHuX 3aTpar.
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BOJIBUYMH L.A., TATIOHWY JI.C. (YKPAIHA, KUIB)
BUKUJIA PTYTI HA TEIUIOBUX EJIEKTPOCTAHIIISAAX YKPATHU

Inemumym gy2inonux enepeomexuonoziu HAH Ykpainu
04070, éyn. Anopiiscvka, 19, Kuis, Yxpaina, haponych@gmail.com

Abstract. We calculated the emission factors and gross emissions of mercury at the Ukrainian
coal thermal power plants (TPP) in 2017 and 2018. The gross emissions of mercury at the TPP were
2.2 tin 2017 and 2.3 t in 2018. The mercury emission factors for coal combustion are in the interval
0.0040-0.0065 g/GJ. The specific mercury emissions at the Ukrainian TPPs in 2017-2018 were at the
level of 0.095- 0.10 g/t. For comparison, the specific mercury emissions in the world power industry
were from 0.007 to 0.013 g/t of used fuel.

Pty € T17100a1bHOI0 3a0pYIHIOIOUOI0 PEYOBHHOIO HABKOJMIIHBOIO CepefoBHIIa. BoHa
MPUCYTHS y BYTUIJI BCiX THIIB 1 BUBUIBHSAETHCS MPH HOTO TepMiuHii nepepodmi. Y 2015 pomi 3aranbHi
Bukuu pryTi Bix TEC cranoBunm Bim 255 no 346 T. 3HMKCHHS BHKHJIB PTYTI MiAIPUEMCTBAMU
enepretuky, Hacammepen TEC, € 1 akTyanbHOIO 1 0OrOBOPIOBAHOIO B CBITi €KOJIOTIYHOIO MPOOIEMOIO.
B Vkpaini pTyTh Ta ii CIIOTYKH BIZTHOCATH J0 MEPIIOTO Kiacy HeOe3meKku (HaJ3BUIaiHO HeOe3MedHi).

lonoBHi ¢axTopH, MO BU3HAYAIOTh O0’€MH BUKUAIB PTYTi BiJ TEMJIOBOI E€HEPTETHUKH — L&
00CSru CIIOKMBaHHS BYTUUIA, BMICT y HbOMY pPTyTi, HasBHiCTb Ha TEC ouumcHHX ycTaHOBOK. B
ocTaHHi poku Ha ykpaiHchkux TEC crioxkmBaeThes Bimg 22 mo 30 MITH. T ByTUDISA mOpiaHO. BMicT pryTi
y BHKOMHOMY Byruum moxke 3miHioBatuca Bifg 0.1 r/t go 300 r/t B 3amexHOCTiI Biff T€0JIOTO-
reoXiMiYHUX OCOONMBOCTEH (OpMyBaHHS BYTiNBHUX MOKIaAiB. Jlisg yKpaiHCBKOTO — BYTiIS
Honenpkoro OaceitHy cepenniit BMicT pryTi ctaHoBuTh 0.70 (0.08—8.55) 1/1, JIbBiBCHKO-BONMHHCHKOTO
baceitay — 0.40 1/1.

Po3paxyHKOBI MeTOAM BW3HAU€HHS BHUKHIY UIKIJJIMBUX PEUYOBHH, IO YTBOPIOIOTHCS TPHU
CHAJIIOBaHHI ManuBa, 0a3ylOTbCA HAa BHKOPHUCTaHHI KoedimieHTa BHKHAY. Bukua pryTi MokHa
po3paxyBati 3a (HOopMyJIOI0:

By = 10° Kig-B-Q,
ne Eng — BanoBumit Bukmm pryti, T; Qi — Hmkua poboua TemIOTa 3ropsiHHA TanuBa, MJK/KT;
B — BuTpaTa ByTijuis 3a MPOMIXKOK 4acy (pik), T; ng — xoediuieHt Bukuny pryti, r/I' Ix:

ng - ((:;? [asm-x fza(l—ﬂzy)(l_ fr)+ ff(l_n”y )]’

CHg— MAacOBHMH BMICT PTYTi y BYTiUI, MI/KT; 8gue— YACTKa 30JIM, SIKa BUXOIUTH 3 KOTJa y BHIJIAAL
JIETKOI 30JIM, 3aJeKHTh BiJ THUIY NUIAKOBHIAJICHHS, fz— KoedimieHT 30araueHHs pPTYTI micis
30JIOBJIOBIIIOBAaHOI ycTaHOBKH (3Y), 3a BiICYyTHOCTI €KCIEpUMEHTAJIFHUX [aHWX, CTAaHOBUTH I;
f— wacTka pTyTi, SiKa BUXOJHUTH y Ta3onoAiOHOMYy BUIIISAl, ctaHOBUTH 0,9; 1M:;— edekTuBHIicTh 3VY;
Nsy— €PEKTUBHICTH YJIOBICHHS Ta30n0A10H01 dpakuii pTyTi B 3V.

MacoBuii BMICT PTYTi y BYTrUUIl BH3HA4aeTbcs 3 €JIEMEHTHOIO aHai3y MalluBa, OPi€EHTOBHI
3HAYEHHSI CHg, MI/KT BU3HAYAIOTh 3Ti/IHO 3 AIFOYMMH HOPMAaTHBAMH: JUIS TOHEIIBKOTO BYTULIA Mapok A
0,28, IT - 0,2, J] ra A" — 0,14 ta 0,16, BiAMNOBIAHO, JbBIBCHKO-BOJOHCHKOTO Byriuis mapku [ — 0,16.
Hami pocmigpkeHHsT MOKa3yroTh, MIO Ii 3HAYCHHS MOKHA BHUKOPHCTOBYBATU SIK NEPBHHHY OIIHKY.
EQeKTUBHICTD YJIOBIIOBaHHS TBEPAUX YACTHHOK 30JI0YJIOBIIOBAILHOIO YCTAHOBKOIO 1)y 3aJI€KHUTH BiJ|
TUIy OYHMCHOTO OOJNaJAHaHHs, BCTAaHOBJIECHOTO Ha TEIJIOCHIOBIH ycraHoBUi. EdexTuBHicTh
YIIOBIIIOBAaHHA Ta30HO0AI0HOI PTYTI My 3aJEKUTHh BiJ TUIY 30JI0YJIOBIIOBANBHOI YCTAHOBKH 1
HAsBHOCTI 1HIIUX 3aXO0/IiB OYMCTKHU JUMOBHX Ta3iB, 1 CKIIaAae s enekrpocTatnyHux ¢ineTpis 0,35.

BuxonaHo po3paxyHKH KoedillieHTiB BUKHIY Ta BaJIOBUX BUKUIIB pTyTi Ha yKpaincekux TEC y
2017 ta 2018 pp. Banosi Bukuau pryti Ha TEC Ykpainu y 2017 p. cranopunu 2,2 1,y 2018 p. —2,3 1,
mo ckinazae 33% Bim BUKUAIB PTYTI B arMocdepHe MoBiTps YkpaiHu 3rigHo naHux Jlep:xaBHOI
CIyX0u cTaTucTHKu YKpainu. KoedirmieHTn BUKHIIB pTyTi 3HaX0omaThes B miamaszoni 0,0040-0,0065
r/I’JIx, mpruIoMy BHCOKI 3HAYEHHsI BiANOBial0Th Byrunmo Mapok A Tta I1. [Tutomi Bukuau pTyTi Ha
ykpainceknx TEC y 2017 — 2018 pp. 6ynu Ha piai 0,095— 0,10 r/t. /5151 NOpiBHAHHS, MUTOMI BUKUIN
pTyTi B cBiTOBi# eHepreruii — Big 0,07 no 0,13 r/t BukopucraHoro manuBa sk s TEC, Tak i mis
TEII i xoTeneHb.
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VASYUTINSKA K., BARBASHEYV S. (UKRAINE, ODESA)

INDIVIDUAL RISK ASSESSMENT OF THE POPULATION OF UKRAINE
REGIONS DURING EMERGENCIES IN URBANIZATION CONDITIONS

Odessa National Polytechnic University
1, Shevchenko ave., Odessa, Ukraine, 65044; e.a.vasutinskaya@opu.ua

Abstract. The objective of this study was to evaluate individual risks for the population of
Ukraine regions linked to the frequency of emergencies. The character of the coupling between hazard
indicators and urbanization particularities, namely, ecological urbanization, has been determined. The
article presents the nature and limits of the ecological urbanization index impact on the hazard
indicators of emergencies in the regions of Ukraine with different urban abundance.

Global urbanization initiates an overwhelming number of negative processes in the
environment, which directly or indirectly lead to the rise of natural and man-made threats. Individual
risk's analysis of the population during emergencies (Em) linked to various urbanization factors is a
necessary basis to provide the environmental safety of regions, and their sustainable development.

Urbogenic load of regions was estimated by means of ecological urbanization index (lecum), it

was calculated as a linear combination of normalized indicators of the citizens’ density and the part of
urban area. In our work we used the data of the State Emergency Service for the period of 2009 —
2019. On its basis we calculated the normalized indicators of the total number of emergencies (Em”) in
the regions and the populations’ individual risks to die in an area of a single emergency (Ring). We
analyze the relation between these indicators (Fig. 1) and conclude that the average and above average
level of urbogenic load in regions correlates with an increase in the hazard indicators. We
conditionally identified 2 groups of regions, according to the type of the ratio of hazard factors
between each other and in relation to the ecological urbanization index. In that sense, the trend line of
the lecur indicator shows an inverse tendency to the Em” and Ring indicators for these groups.
Group | (zone I in Fig. 1) includes regions in which the level of individual risk of death caused by
increased pressure of urbogenic load approximately correlates with the emergency occurrence.
Urbogenic load has average and above average levels (Volinsky, Dnepropetrovsky regions). The
second group (zone Il in Fig. 1) includes the regions with heightened Ring values, which do not
correspond to Em’ indicators and Iecun index. However, both last indicators change in regions
accordingly one to another. For example, the indicators of hazard and urbanization almost completely
coincide in the case of Donetsk and Luhansk regions, and are fundamentally different in the
Kirovogradsky and Sumsky.
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Fig. 1. Coupling between Individual risk levels of the population of Ukraine regions, amount of emergencies (2009 — 2019)
and the ecological urbanization index: 1 — Rind; 2 — Em”; 3 — lec.urb; 4 — trend line lec.urs

Thus, the impact of urbanization processes both on the frequency of emergencies and on
corresponding risks is clearly exposed only in the case of regions with an average level of hazards. In
zones of high and low risk, the ecological urbanization factor is not the leading one. It is necessary to
take into account all aspects of the urbanization process in order to improve the emergency response
system for ensuring the safety of the population on an ecosystem basis.
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OETPYIIIKA .M., TIETPYIIKA K.I. (YKPAIHA, JIbBIB)

ITPOI'HO3YBAHHSA EKOJIOI'TYHHOI'O PU3HUKY BIAIIPAIIBOBAHUX
EJIEMEHTIB JKUBJIEHHS HA TOBKIJLJIA

Hayionanvnuii ynieepcumem «JIvgiecoka nonimexuixay
JIvsis, , Yrkpaina, ihor.m.petrushka@Ipnu.ua

Abstract. Waste batteries are classified as hazardous waste, and in the case of landfills under
the influence of atmospheric factors, they decompose with the release of toxic substances into the
environment. Batteries are chemical power sources, the elements of which react, which is converted
into electricity by charge. The high content of heavy metals and compounds in the batteries, which
have hazardous properties, leads to environmental pollution and loss of ecological reliability of the
ecosystem. The batteries are not disposed of by conventional waste disposal methods and require
special treatment for disposal.

[Ipn momamaHHI BiANpanbOBaHWX OaTapeloK B TOTIK TBEPAMX IMOOYTOBHX BIIXOMIB 1 iX
MOJIANBIIIOTO 3aXOPOHEHHA 3a pPaxyHOK MEXaHIYHHX MOIIKO/KEHb 1 KOpo3ii mopymryeTbes
TepMETUYHICTD KOPITYCY 1 BiIOyBaeThCs BUALICHHS iX BMicTy. Bucokuii BMicT y Oarapelikax CBHUHIIIO,
KaaMil0 Ta 1HIIUX BaXKUX METANiB Ta CHONYK, SKi BOJOJIIOTh HEOE3NEYHWMHU BIIACTHBOCTSIMU, B
MOJIABIIIOMY TIPU3BOAWTH 10 3a0pyIHEHHS HABKOJHMIITHHOTO CEPENOBHINA Ta BTPATy EKOJOTigHOL
HAQIIMHOCTI eKocucTemoro. [Ipu 1bOMy, HAIINHICTH EKOCHUCTEMH BH3HAYA€ThCSA SK 3JIATHICTH
€KOCHUCTEMH 1 il OKpEeMHX YacCTHH MPOTHUCTOSATH KOJIMBAaHHSIM 30BHIIIHIX (aKkTOpiB i 30epiratu CBOIO
CTPYKTYpY 1 (YHKIIOHAJIBHI 0OCOONMBOCTI. JIOCHIIKEHHS IO €JIEMEHTHOTO CKIIamy IaJbIMKOBUX
Oarapetiok mpoBomamnu Ha wmomemi «EXPERT 3L» — mpunam nmins TPOBEACHHS NPEIHM3IAHUX
BUMIpIOBaHb B yMOBax CTalioHapHUX 1 MOOUIBHUX Jabopatopii. EHepromucnepciiinuii
pertrenodayopecteHTHr aHamizarop «EXPERT 3L» mnpusHaueHuid i1 BHUMIipIOBaHHS MacoOBOI
YacTKH €JIEMEHTIB 3 aTOMHMMH HOMepamHu Bix 12 (marHiit) 1o 92 (ypaH) B OAHOPITHHUX MOHOJITHUX
3pa3Kax MeTaJleBHX CIUIaBiB (3NIMBKHU, AeTali, ¢oibprd i T.m.). B anamizartopi peanizoBaHUil MeTO[
eHeproaucnepciiHoro pearrenodayopecuenTnoro ananizy (P®A) peuosun. [lepeBara nporo Metomy
niepe]] iHIMMA — HePYWHIBHUH KOHTPOJIb 00'€KTIB aHami3zy. MeTo/ 103BOJIsie BU3HAYATH CKIIA]] IIapy
PEUOBMHU aHATI30BaHOrO 00'€ekTa TOBIIMHOIO Bijg 10 MKM 70 1 MM B 3aJI€KHOCTI BiJ| IIIJIBHOCTI 1
CKJIaJly mapy.

Jns anamizy BIUIMBY Ha JOBKULIS IMOJEIEMEHTHOTO CKIIaAy OaTapeiioK BUKOPHCTOBYBAIH
MeTONUKYy «Eco-iaaukaTop 99», mius mporo OyiM 3rpymnoBaHi HEOOXigHI JaHi, a came: OCHOBHI
MaTepiaiu, 110 HEOOXiJHI JIJIsi BUTOTOBJICHHS OaTapeioK, KOMIUICKTY0U1 KOXKHOI CKJIaZI0BOT CUPOBUHH
Ta Matepiaiy, sSKi pO3IIIAIArOThCS SK BXOJU; MPOIIECH, TaKi SK TPAHCIOPTYBaHHS, Oe3rmocepeHii
NpPOIIEC BUTOTOBJICHHS, IO CYMPOBOJDKYIOTh JKHUTTEBHH IHKI MPOAyKTy (Buxomu). IloctymoBo [0
porpaMu BHOCWJIMCH JIaHI MPO OKPEeMi YaCTHHHU IPOIECY 13 3a3HAYCHHSM CKJIAJIOBHX MaTepialiB,
KOMIIOHEHTIB 1 MPOIIECiB, 1110 IX CYIPOBOIKYBAIH.

[Iporpamue 3ab6e3neuenHs (I113) SimaPro mae wmoxumMBicTH aHaNi3yBaTH NPOAYKTH 3
ypaxyBaHHSIM CIICHapiiB TOBOJDKEHHsSI 3 BiJXOJaMH, SIKHH MOXXHA MOJICTIOBAaTH CaMOCTIHHO, B
3aIe)KHOCT] BiJi 00paHOro mpoaykry. Eco-iHaukatop 99 € omHUM i3 METOMIB, SIKUIM J0O3BOJISE HAM
MPUAHATH OJHY OIIHKY Ui BCHOT'O TPOMYKTY — TaK 3BaHUH exonoziunuil indexc. lle cyma Bcix
OKpPEMHUX €KO-TOYOK a00 JaCTKOBHMX IHJEKCIB JJIS BCiX MPOIIECIB JKUTTEBOTO ITUKITy. OO0UHCIIOBAIBHA
npoleaypa 3AIHCHIOETHCS IIUIIXOM ITiICYMOBYBAHHS PE3yJIbTaTiB 3Ba)KyBaHHs (pa3 )KUTTEBOTO LIUKITY.

Hamu 3anpornonoBanuii HOBUH MiAXiA Ui OLIHKH BIUIMBY HE NMPOCTO Oatapelku, K Takoi, a ii
MOJIIKOMIIOHEHTHOTO CKJIaJly Ha CTaH JOBKUIIHA, 4Yepe3 BHU3HAUYCHHsS HAJIHOCTI E€KOCHCTEM, Ja€
MOXJIUBICTh OTPUMATH KUTbKiCHI TOKa3HUKHU CTIHKOCTI Ta BTPATH MPUPOAHUX E€KOCHCTEM, IO MOXKYTh
OyTH BUKOPHCTaHi, SK IHIUKATOPU CTaHy JOBKULIS, a BiATaK OIIHKH €KOJOTIYHOI CKJIaJI0BOI,
BaYXJIMBOT JIJIs1 BU3HAUEHHS PEANbHOTO BILTUBY IOJIi€JIEMEHTHOTO CKIIaay OaTapeiok.

Ha ocHOBI mMOKa3HWKIB, OTpPHUMaHUX IporpamMor0 SimaPro MOXIWBHI pO3paxyHOK THX
MOPOTOBUX BEJIUYMH, 11032 SKMMHU BiJI0YBAIOTHCSI HETaTUBHI SBHIIA, TIPOTHO3YBAHHS Ta MOJICIIIOBAHHS
CUTYyaIlil, KapTyBaHHS JDKEpel PHU3UKIB, MOHITOPUHT 3MiH, a 1€ JO3BOJUTH BUSBUTH MPUYUHU ITUX
3MiH a00 BCTaHOBUTH (DaKTOpH, MO0 CHOBUIBHIOIOTH YW CTPUMYIOTH HAOMMKEHHS EKOCHCTEM JI0
KPUTUYHOTO CTaHy, TOOTO po3poOHUTH IPEBEHTUBHI 3aX0AM 3a1100iraHHs KaracTpodam.
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BUGAIEVA L.M., BEZNOSYK Yu.O., VILBOI M.O. (UKRAINE, KY1V)

SELECTION OF FLUE GAS CLEANING METHODS
USING INTELLIGENT APPROACHES

National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”, 03056,
Permogy ave., 37, Kyiv, Ukraine, bugaeva_l@ukr.net

Abstract. There is a lot of purification methods for gases which include dust, sulphur and
nitrogen oxides. However, the methods for the joint cleaning of mentioned ingredients demand a new
approach. The development of combined methods for the removal of toxic components from the
smoke gases is the actual technical and economical problem. To solve this complex problem, an
intelligent system was proposed.

From the point of a systems approach view, the problem of choosing the best cleaning method
can be formulated as a problem of multi-criteria optimization in an indefinite form for the selected
factors. The main factors are:

Cleaning degree

Initial concentration of pollutants
Oxidability degree of pollutants
Temperature of the purified gas
Volume of the purified gas

Presence of other impurities (e.g. dust)
Possibility of commodity output

These factors determine a range of validity of each method and allow correct decision when
choosing a purification method.

Finding the effective solution requires computer experimentation using purification process
models, data analysis, and the knowledge of gas purification experts.

To solve this complex problem several versions of the expert system were proposed early. The
knowledge database for the purification of smoke gases from oxides was elaborated. The estimation of
data on the purification methods by experts-technologists resulted in the rules for choosing a type of
the purification method. These rules constitute the knowledge base of the system. It was used to solve
the problem of choosing methods for the first stage of purification.

The further development of the knowledge bases is based on other the machine learning
approaches.

Artificial Intelligence (Al) techniques are used for development of Computer-Aided Tool for
technological problems widely. A large group of Al methods is connected with machine learning
systems. The systems based on machine learning have been the most widespread and successful. The
class of learning systems is one of the intellectual analysis branches - data mining (Data Mining). The
most effective are the IDT method (induction of decision trees), neural networks, neuro-fuzzy
inference, etc. Training the IDT involves constructing the tree from the database of examples. IDT is
mainly used to solve classification problems. In patter recognition and classification problems, neural
networks are flexible basis for modeling data. Neural networks and neuro-fuzzy inference were
considered as effective approaches for making decisions based on data. We used some of these
methods in proposed intelligent system.

Since the main goal of intelligent systems is to help make effective decisions, it is necessary to
use innovative data processing technologies. The field of big data processing techniques is evolving
very rapidly.

There are many software and environments for developing intelligent systems today. We used
the Matlab as base environment for its very convenient from the point of view of integration with
other data processing environments. Matlab environment was studied within the framework of several
disciplines by students of specialty 151 — Automation and Computer Integrated Technologies and
could be effective used it for a master's researches.

The development of new cleaning methods and especially modern methods and software for
artificial intelligence requires the creation of a new implementation and improvement of such systems
constantly.
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13ACIAKO LB., 2ITOJIYTPEHKO M.C., 2MAHJIPMK O.M.
(YKPAIHA, IBAHO-®PAHKIBCHK)

MATEMATHUYHA MOJEJIb EKOHOMIKO-EKOJIOI'TYHUX
CUCTEM IILAITPUEMCTB

YUleporcasne azenmemeo 600nux pecypcis Yxpainu,
01004, syz. Benurxa Bacunvkiecwra, 8, m. Kuis, Ykpaina, zasidkoiryna@gmail.com
2Jeano-Dpankiecokuil HayioHarbHull mexniunuil ynisepcumem nagpmu i 2azy, 76000,
eyn. Kapnamcoka, 15, m. Ieano-@pankisecok, Yrpaina

Abstract. The problems of environmental nature are closely linked to the rate of economic
development of regions - as a rule, the availability of harmful production, on the one hand, causes
negative impact on the environment, quality of life of the population, and, on the other hand,
contributes to the growth of economic indicators, budget revenues, for various purposes. On the basis
of statistical data on the environmental state of the region, the level of negative impacts from harmful
manufacturing technologies and economic indicators of the enterprises of the region, it is essential to
discover relationships between these indicators, model their dynamics and determine the parameters of
corresponding models in order to obtain optimal in terms of the above metivned factors of indicators
for functioning systems "level of production - environmental risks — funds on their overcoming".

BbazoBoro MOJCIIIIO €KOHOMIKO-€KOJIOTTYHHX CHCTEM HiL[HpI/I€MCTB € MOJCJIb «XUKAK — KECPTBaA»
Ha OCHOBI amapary 3BHYalHUX AudepeHriaTbHUX pPIBHSIHb B HENiHIWHIA TOCTaHOBII, CTBOpEHA
Anbdpenom Jlotkoro Ta Bito Bonbreppa. Moaens po3risgae cUTyamilo, Ul OMUCY SIKO1 BBEICHO
bynkmii x(1); y(t); z(t), ne: x(t) — KOIITH, 10 BUAUISIOTHCS HA MPOBEICHHS 3aXOiB MO KOHTPOJIIO
eKoJIoriuHoi curyarii; Y(t) — MaTepiaapHi 30UTKH BiJ HETAaTUBHMX BIUIMBIB Ha €KOJIOTIIO PETIOHY Bif
BUpOOHMYOT nisutbHOCTI; Z(f) — TpOIIOBHII €KBIBaJEHT, KU XapaKTepHU3ye€ PiBEHb MPOMHUCIOBOTO
BUPOOHMIITBA, K; - KOe(Illi€EHTH MOJIE/1, BCTAHOBJICHI METOJIOM €KCIIEPTHHUX OIIHOK:

B pesynbraTi onepxKyeThcs HACTylHA CHCTeMa 3BHYAWHUX MU(EPEHIaTbHUX PIiBHSHb, IO
3B’s3ye 3mingi x(1); y(1); z(t):

]

dx _ ~ )
e Kyx(A —x)-K;v + Kz= (1)

ﬂ;r = KA — )+ Kg(B —v)v + Kgz
dz
=HK.x —KgV
dt ’ o)

3 BIJNOBIIHMMHU TIOYaTKOBHMH YMOBAaMH, SKi XapaKTepU3yIOTh IIOYaTKOBI 3HAa4eHHS (QYHKIiH
x(1); y(1); 2(0): x(0) = xo; ¥(0) = yo; 2(0) = 20

Monens moBeACHA IO YUCENBHOI peami3allii y BUTIISAI IPOTpaMHUX KOMITIEKCIB 32 METOAaMH
Pynre-KyTra, sfiKi 103BONSIOTH OJEpXKaTH KapTUHY posnomainy Bemmuumb (yakmid x(t); y(t); z(t), sxa
BIANIOBIZIa€ IISIM MoOJENIOBaHHS — 3adikcyBatu pict Z(f) — TrpomIOBOro eKBIBaJCHTY, SKHA
XapaKTepU3ye PiBEHb MPOMHKCIOBOTO BHPOOHHUIITBA TpH cranadHi Y(t) — marepiabHUX 30UTKIB Bij
HETaTUBHUX BIUIMBIB Ha €KOJOTiI0 perioHy Bix BHpoOHWHOi misttbHOCTI. [Ipm mboMy BHBYa€THCA
JMHaMika BKiaaaHHs X(1) — KOWITIB, IO BHUIUISIOTBCS HA IPOBEICHHS 3aXOMdiB IO KOHTPOJIIO
€KOJIOTIYHOI CHTyalii Ta OLIHIOETHCS Pe3yibTaTH LbOro BKiIAAaHHS. IIOTEHHIHHO MOXKIMBUM €
ONTHUMI3aliHHUH Mpo1iec MiHIMi3allii KOIITIB TPH MaKCUMaIbHOMY e(eKTi Bi iX BKJIaJaHHS.
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BACHUJIEHKO C.M., BOJIbUMH L.A. (YKPATHA, KUIB)
AMOHIVHA AJIbTEPHATHUBA BYTJIEHEBOI EHEPTETUKH
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04070, eéyn. Anopiiecvka, 19, Kuis, Yxpaina, volchyn@gmail.com
Hayionanvnuii ynisepcumem xapuo8ux mexHonoeit,
01030, syn. Borooumupcoka, 68, Kuis, Yxpaina

Abstract. It is proposed to consider ammonia as a medium calorific fuel, nitrogen fertilizer and
hydrogen carrier for power installations. The products of ammonia oxidation will be molecular
nitrogen and water vapor. Ammonia production should be located near sources of cheap electricity
with access to water and fossil fuels. For the promising generation of ammonia, it is advisable to focus
on new electrolysis technologies that operate at atmospheric pressure and low temperatures.

CBiTOBa TEHIEHLIs 3HIDKCHHA YacTKH BYIJICLEBOI CEHEPreTHKH 3a PaxXyHOK CTPIMKOIO
3pOCTaHHS BBEACHUX IOTYKHOCTEH BiZHOBIIOBAIBHUX JPKEpes €Heprii (HampuKiax, COHSIYHOI Ta
BITPOBO1) CTaBUTHh Ha TMOPSIOK IEHHUM MUTaHHS 3a0e3nedeHHs Oe3meyHoi poOOTH eHepreTHYHUX
cucteM . OTHUM 3 IUIAXIB BUPILICHHS Li€i MPpoOJIeMu € aKkyMyJIIOBaHHSI €Heprii 3 1l BUKOPUCTAaHHAM B
nepion motpedu. [ 1boro B eHepreTHii BXxKe 0arato pokiB Ui IbOTO CIyKaTh FiAPOaKyMyIIOBaJIbHI
BanbHI enekrpoctaniii (TAEC), mist ciopymkeHHS SKAX MOTPiOHO 3aaydaTH Ty’Ke BEIHMKI KaIliTalbHi
KOIITH Ta 3aliMaTH BEJUKi IUIOLI MiX BOJOCXOBHUINE. AKTUBHO PO3POOIISIOTHCS TAKOXK TBEPAOTUIBHI
aKyMyJIITOPH BEJIMKOI MOTYXHOCTi. HakonmuueHHs BeJIMKHMX KUTBKOCTEH BOIHIO SIK HaWOiIbII
€KOJIOTIYHOTO TaJIMBa BHKJIMKAE€ BEIUKI TPYAHOII IMOM0 Oe3medHoCcTi #Horo 30epiraHHsS Ta
TPAHCIIOPTYBaHHA Ha BENIMKI BiJCTaHi. AJNBTEPHATHBOIO BUINE HABEJACHUM aKyMyJATOpaM eHeprii
Moxe cratu amoHiak NHas, sxuii Mae Hxk4y Teruory 3ropsHHs 18.8 MJDk/Kr, a mpogyKTaMu HOTro
OKHCJICHHS (CITATIOBAHHS) € MOJICKYJIIPHHUH a30T Ta BOASHA IMapa 3TiTHO PeaKilii:

4ANH3 + 30, <> 2N + 6H,0 (1)

[lepeBaramu amMoHiaKy € JOCTYMHICTH peareHTiB — a3zory Nz (3 moBitps) ta BogHiO H>
(emexTpoiizoM 3 BOAM a00 LUIAXOM Mpolecy pU(OpPMiHTY 3 OpraHi4HOro manuBa). BupoOHHMLTBO
aMOHiaKy € MPOMHCIIOBO PO3POOJICHHUM TpoliecoM 3a MeTonoM ['abepa-bomra npu tucky Bume 140 6ap
ta Temneparypi 6iau3bko 450 °C. Ha chorojHi CBiTOBE BUPOOHHUIITBO aMOHIaKy CTAHOBHTBH OJIM3BHKO
180 muH. T/piK, 1 Ha e BUTpadaeThest 6am3bko 1.5 % cnokuBaHHs eHeprii B ¢BiTi. Ha cboronHi B cBiTi
AKTUBHO JIOCII/DKYIOTBCS Ta PO3POOISIOTHCS EJNEeKTPOJi3HI TEXHOJIOTii TreHepalii aMOHiaKy MpH
atMoc(epHOMYy THCKY Ta HHU3bKiM TemmepaTypi. JlocmimHi eNeKTpomi3Hi yCTaHOBKHM Ha TBEPIUX
eNIeKTPOJIiTaX) J0CATAIOTH MATOMOTO BUXOIy aMoHiaky Ha piBHi 1078-107° mons/(M?-c).

AMOHIaK MOXX€ BHKOPHUCTOBYBATUCS SK THajMBO CEPEOHBbOI KaJlOPIMHOCTI 3 BHCOKOIO
TEeMITepaTypoI0 3aliMaHHs, a30THE JOOPHUBO (y BUTIIAII aMOHIHHOI BOJIN) Ta HOCIHA BOJHIO SK HAMOLTBITT
€KOJIOTIYHOTO TajMBa 3 METOI HOro 3acTOCYBaHHS B PIi3HMX THUIAX EHEPreTUYHUX YCTAaHOBOK
(nBuryHH, TypOiHH, MAJIWBHI KOMIPKH TOIO). AMOHIaK Ma€ HalBUIIMK PiBeHb BMICTYy BOJHIO cepel
yCiX BIZJOMHX JDKEpeNl WOoTo TpuBasloro 30epiraHHsS. AMOHIaK BXKE JIOBTi POKH TPAHCIIOPTYETHCS Ha
BEJIMKI BiJICTaHI 3aJII3HUYHUM, aBTOMOOUTEHAM Ta BOJHHUM TPAHCIIOPTOM 1 TPyOOTIpOBOAAMH.

OckinbkH BUPOOHHUIITBO aMOHIaKy BHMAara€ BHCOKHMX €HepreTuyHux Butpar (Bim 20 mo 80
KBTrom/kr amoHiaky), TOo #Oro AOIIIBHO TeHepyBaTH Iijl Yac HIYHUX MPOBaJIiB HAaBAaHTaKEHHS, KOJIH
HU3bKa I[IHA Ha EIICKTPOCHEPTii0, THM CaMHUM IMOKPAIIYyI0YH POOOTY CHEPrOCUCTEMH. A BUKOPUCTAHHS
aMOHIaKy K €HEPreTUYHOIO MaJIMBa JOIIIBHO JIMIIE B MIKK CIIOKUBAHHS CJICKTPOSHEPril KOJU IliHA
Ha Hei MakcMMaibHa. MicieM TeHepaiii aMoHiaky Moxe OyTh OyJIb-fiKke, M0 Ma€ JOCTyI [0
eJIEKTPUYHOI €Heprii, BOAW Ta OpraHiyHOro nanuBa (y pasi 3acToCcyBaHHS Tpoliecy pu(opMiHTY i
OTPUMaHHS BOJHIO), HANPUKJIAJ, BYTUIbHI MIaXTH, IO OyIyTh 3aKpHBAaTUCS 1 BUMYIIEHI BECh 4ac
BUKauyBaTu BoAy. OCKIJIbKH JDKEPETIOM a30Ty € MOBITPS, TO OAHOYACHO HA OAMH MOJIb 30Ty 3 MOBITPS
cenapyerbes 0.268 mons xucHro. Lleit kucens Moxke Oyt BHKOpUCTaHWH B peakuii (1) sk yacTmHa
HEOOXiTHOTO IS OKWCIEHHS KHCHIO. [Ipy MOBHI#M BiMOBI BiJ BHKOPHUCTAaHHS OPTaHIYHOTO IaJIMBa
BOJICHh MOYKHA OTPHMYBATH IIUIIXOM EJIEKTPOJIi3y BOJIH, IO € Ay>KE CHepPro3aTpaTHUM nporecoM. [Ipu
OTPUMAaHHI BOJHIO €JIEKTPOJII30M BOAM Ha | MOJNb BOAHIO BHIUIAETHCA IiB MOJI KHCHIO. B Takomy
pasi B piBHsHHI (1) BECh CIIOXKUTHI KHCEHB OyI1€ TIPOYKTOM EIIEKTPOIIi3Yy BOIHM.

Ceminap 1 Seminar 1



42

SAVYTSKYI M., BABENKO M., SPYRYDONENKOV V. (UKRAINE, DNIPRO)
UKRAINIAN NATIONAL ECO-CERTIFICATION SYSTEM OF THE BUILDINGS

Prydniprovska State Academy of Civil Engineering and Architecture
24-a, Chernyshevskyi str., Dnipro, Ukraine; ms@pgasa.dp.ua

Abstract. Today, the construction sector of the European economy is the largest consumer of
resources. Assessing the whole and separate stages of the life cycle of a building (from materials
extraction, building construction production, direct construction, operation and maintenance of
buildings), across the EU the whole industry is responsible for consuming 40% of all raw materials,
use about 40% of all primary energy consumption, 67% of all electricity, 30% of water and generates
35% of all waste and almost 50% of all solid waste, 35% of all carbon dioxide emissions.

At present, environmental problems are on a par with economic ones and are of a general
nature, the solution of which requires the search for new tools to solve them. One of them is the
concept of "green building™, which is quite relevant in European countries and is used in Ukrainian
realities.

«Green buildingy is a practice of construction and operation of buildings, the purpose of which
is to reduce the level of consumption of energy and material resources throughout the life cycle of the
building, maintaining or improving the quality of buildings and the comfort of their internal
environment. The main concern of this approach is to reduce the overall impact of the structure on the
environment and human health.

Therefore, in this context, the development of green construction and the creation of a system of
eco certification of construction projects in Ukraine is considered extremely important.

Eco-products can be considered any product with improved environmental characteristics set by
the relevant environmental standard. General principles and methods of its application are set out in
the international standards of the 1SO 14020, 1SO 14024.

With regard to construction products, the general principles of its certification are given in the
system of international and European standards 1SO 21931-1-2010, EN 15643-1-2010, EN 15643-2-
2011, EN 15643-1-2012, EN 15643-1- 2012.

Real estate certification systems are in place in almost all countries of the world. The most
common certification systems for the buildings are listed in Table 1.

Table 1
Methods for assessing (certification systems) the sustainability of green projects in the world
Certification system Territory of application
BREEAM International world
DGNB International world
LEED USA
Energy Star USA
CALGreen California
Ecotech Australia
3-Star China
LEED Canada Canada
LEED Brazil Brazil Brazil
AQUA Brazil
BREEAM Brazil Brazil

Unfortunately, Ukraine is one of the few countries in the world that does not have a national
certification system for construction projects.

In view of this, the Prydniprovska State Academy of Civil Engineering and Architecture has
developed such a certification system on the basis of generalization of world experience, as well as the
existing regulatory framework of Ukraine («Environmental requirements for real estate: STP-01.01:
2014y / Prydnipr. St. Acad. Civ. Eng. and Arch.- Dnipropetrovsk: PSACEA, 2014. - 32 p.). Therefore,
it is important for Ukraine to create a national certification system based on the Standard of the
Prydniprovska State Academy of Civil Engineering and Architecture.
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OYEWOLE G., HOROBTSOV |., RADOMSKA M. (UKRAINE, KY1V)

THE COMPARATIVE ANALYSIS OF THE AIR POLLUTION HEALTH EFFECTS
IN THE KYIV AREAS WITH VARIED TECHNOGENIC PRESSURE

National Aviation University
1, L. Huzar Av., Kyiv, Ukraine; e-mail: m.m.radomskaya@gmail.com

Abstract. According to the World Health Organization, ninety-two percent of the world’s
population breathes air polluted beyond the acceptable limits. Ukraine is no exception and is often
ranked among the countries with the highest number of deaths caused by atmosphere air pollution. The
main sources of pollution in the city of Kiev are motor transport and energy enterprises, enterprises of
the construction industry, mechanical engineering, chemical-pharmaceutical, and the food industry.

The chronic influence of atmospheric air pollution may cause both chronic specific and chronic
nonspecific effects. The most typical effects are born in respiratory system, which is constantly
exposed to adverse effects of pollutants. The development of the respiratory system organs pathology
is associated with the effect of environmental factors by 40-60 %. A number of studies confirm a high
correlation (0.95) between such pathologies, including pneumonia and chronic bronchitis, and air
pollution with the particles smaller than 10 pum, as well as black carbon soot.

The incidence of illness of children with acute respiratory diseases and chronic broncho-
pulmonary disorders in industrial city districts of Great Britain, USA and Canada is also significantly
correlated with the level of air pollution. Thus, in the most contaminated regions of industrial cities, as
compared to the relatively “clean” areas, allergic reactions and bronchial asthma are registered 1,5-4
times more frequently. The analysis of respiratory diseases in 84 industrial cities in Russia, determined
that the increase in the complex index of air pollution (with SO, NO,, NO and CO) by 100 pg/m?
entails the increase of respiratory diseases number by 14%.

An important issue of the problem is which conditions impose higher health risks: the life at the
distance from the clear sources of industrial pollution, but in generally polluted environment of the
urban territory, or the life directly nearby industrial facility which has intermitted character of
influence. For example, the frequency of allergic diseases among people living in the area, located 100
meters from the source of contamination could be 3 times higher than that of 500 m. The increase in
allergic disease may be observed even at the distance over 10 km from the pollution source.

In our research we have compared the correlation between the morbidity for population living in
the direct contact with small industrial polluters, which produce air pollution with irregular intensity —
refueling stations; the morbidity for population living in one of the residential districts (Desnyansky)
of the city of Kyiv; and the morbidity of population living at the impact area of major industrial
enterprises of the city. The health effects under consideration were asthma and other chronic disorders
of the respiratory system, changes in blood composition and allergic diseases. The morbidity data were
correlated with the level of air pollution with criteria pollutants, including hydrocarbons instead of
lead, typical used in such research works. The background data were obtained from the town of
Kotsiubynske, accounting the difference in population under study.

The findings indicate the importance of differences in the incidence of allergies, asthma and
other chronic disorders of the respiratory system (in most cases with accuracy of 99 %) on the
presence of air pollution with criteria pollutants in all three situations. However, the changes in blood
composition are more typical for the impact areas of major industrial enterprises and are probably
determined by the pollutants other that criteria. Living next to refueling station contributes to higher
rate of chronic disorders of the respiratory system, but not to blood system disorders. And urban
environment with no specific sources of pollution within the residential districts is still harmful for
human health, as it shows the highest levels of allergy of various types, including astma, by 20-30 %.
This may be conditioned by the factors of two types. Objectively, this may be conditioned by
suppressed immune system of people living next to industrial facilities and thus having lower
susceptibility to such disorders. Subjectively, residential districts have higher share of children
population and thus increased number of allergy cases immune. Thus, there is a need to conduct
further research for clarification of driving factors.
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MATSALA M. (UKRAINE, KY1V)

MAPPING NATURAL FORESTS ON THE ABANDONED FARMLANDS WITHIN
CHERNOBYL EXCLUSION ZONE

National University of Life and Environmental Sciences of Ukraine
03041, Heroiv Oborony Str., 15, Kyiv, Ukraine; matsala@nubip.edu.ua

Abstract. Chernobyl disaster happened in 1986 entailed an abandonment of substantial
agricultural areas because of economic restriction regime in created Chernobyl Exclusion Zone.
Growing stock volumes (GSV) of naturally occurred forests there are rather unknown. To examine
potential ecosystem functions and services that could be provided by such forests, there has been a
mapping of forested landscapes and their biometrical parameters. As well, nonparametric models
applied here were diagnosed in terms how those respond to the spatial patterns in real data.

Forest cover within Chernobyl Exclusion Zone (ChEZ) since disaster (1986) has been increased
greatly: from 43 % up to 63 %. Such afforestation mainly happened on the abandoned farmlands.
Those forests can provide numerous ecosystem services and other benefits, including deposition of
artificial radionuclides. However, such ecosystems simultaneously increase a wildfire occurrence risk
within the ChEZ (considering large wildfires happened there in 2015-2016 and 2020). There is a need
to assess biometrical parameters of these new natural forests, which will be a certain background for
further analysis of provided both ecosystem benefits and disservices.

To map forests naturally regenerated on the former agricultural lands, there was a utilization of
several methods and datasets: multispectral image of Sentinel-2 satellite with 10 m spatial resolution;
network of sample points with data on the land cover classes interpreted in Google Earth environment;
Landsat red-green-blue image acquired on 1986 to visually delineate agricultural fields. Land cover
was classified using Random Forest (RF) model (80.3 % overall accuracy), classes ‘forest’ and
‘woodlands’ (to account both for closed forests and sparse woody vegetation) were then cropped
within polygons of abandoned farmlands as were at 1986. Within this ‘young forest’ mask there was
following modelling of GSV using sample plot network (102 circular plots). GSV was predicted for
the spectral dataset (red-green-blue, Near Infrared, two short-wave infrared and four red edge bands of
Sentinel-2 satellite image) utilizing three different machine learning approaches: RF, Gradient
Boosting Machines (GBM), and k-Nearest Neighbors (k-NN). GBM model has shown the lowest root
mean square error (RMSE): 33 m*ha' (65 % of the mean), while another ensemble regressor
produced higher RMSE (43 m®-ha™, 88 % of the mean). Method k-NN resulted with the highest
RMSE (42 m®*ha™, 98 % of the mean). According to the modelling results, the total GSV in young
natural forests on abandoned farmlands within ChEZ is 1.6 million m® (GBM), 1.8 million m® (RF),
and 1.5 million m® (k-NN).

There was a local validation of modelling results on two distinct sites. Site A represents group
of closed forest stands with dominant tree species silver birch (Betula pendula Roth.) and black alder
(Alnus glutinosa (L.) Gaertn.). Site B is a location with sparse Scots pine (Pinus sylvestris L.)
vegetation. Model predictions were compared with reference data provided by operational
management inventory carried out in 2016. Results of comparison are illustrated in Table.

Table 1
Comparison of reference and predicted GSV for two sites within Chernobyl Exclusion Zone
Type of data Site A Site B
mean (m3-hat) total (m°) mean (m3-hat) total (m®)

Reference 127.2 7100 33.0 1600
k-NN 71.1 4300 27.8 1300

RF 816 5000 34.8 1700

GBM 75.5 4600 38.3 1800

All models substantially underestimated GSV for the site A (Table), while performing quite

well for the site B. Ensemble regressor RF has shown the most reliable results compared with
operational management data. Hence, applied machine learning algorithms can be successfully utilized
for the spatially explicit mapping of new forests while the current evidence on their biometrical
parameters is lacking.
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YCTAHOBKA U151 MOJEJIIOBAHHS TPOLIECY ®LIbTPAIII 3ABPYJTHEHUX
PO3YUHIB YEPE3 TOBIIY ITIPYHTY ABO JOHHUX BIJKJIAIB

JIvgiscokuil OepoicasHutl yHigepcumem Oe3neKu HeummeoisiibHOCmi
79007, eyn. Knenapiscoka, 35, m.JIv6ie, Ykpaina, ldubzh.lviv@dsns.gov.ua

Abstract. The structure and the main structural parts of the new installation for modeling
vertical filtration of contaminated muds through the soil thickness or benthic sediments are considered.
The constructed installation can be designed and suitable primarily for stationary physical modeling of
water pollution processes in the environment, which allows to assess the total and specific toxic effects
of organic and inorganic pollutants and their mixtures in natural waters.

PantoBe, karactpodiyHe HaIXOMKEHHS BETUKUX 00’€MiB 3a0pyAHIOIOUMX PEYOBHH Y TPYHT
HEMHHYY€e MPHU3BOJANUTH A0 MOTPAIUITHHS 3a0pyAHIOBaYiB y MiJ3€MHI Ta 4acTo i y TIOBEPXHEBI BOIU.
st BUpileHHs! HU3KM HAyKOBHX Ta MPaKTHYHMX 33734 Yy raiy3i eKoJIOoTiqHO1 Oe3MeKu Ta IUBUIIEHOTO
3aXHCTy € HEOOXIAHICTP y CTBOPEHHI Takol YCTAaHOBKH, B SKiiH pealli3oBaHa MOXIIHBICTh
CTamioHapHOTO (HI3MYHOTO MOJENIOBaHHA Tporecy (inmbTpanii 3a0pyJHEHHX PO3YMHIB Yepe3 TOBILY
IpyHTY a00 AOHHHX OCaJiB, BHOOpY SKICHOTO Ta KUIBKICHOTO CKIady 3a0pyJHIOBaya Ta CKIamy
TPYHTOBOTO HANOBHIOBaYa, JUCTAHIIIHHO KOHTPOJIIOBATH HANOBHEHICTh 3a0pyJIHEHHX PO3UYHHIB B
poOouili YacTHHI, a TaKOX MOXKJIUBICTH BiIOOpY 3a0pyIHEHHWX pPO3UMHIB Ticaa (iabTpamii mms
NPOBEJICHHS NOPIBHAJILHOTO aHAII3Y.

B ocHOBy nocTaBieHa Liib BAOCKOHAJICHHS YCTaHOBKH AJS (Di3MYHOTO MOJEIIOBAHHS MPOLECY
dimpTparmii 3a0pyIHEHHX PO3YHHIB UYepe3 TOBINY IPYHTY abo0 MOHHMX OCadiB, B SKIH IUIIXOM
MoJepHi3alii, OCHOBaHOI Ha HOBiIM CYKYNHOCTI, pO3TallyBaHHI KOHCTPYKTHBHUX €JEMEHTIB Ta
B33a€MO3B'A3KY MIX HHMH, JOCSTA€THCS CIPOIICHHS MPUCTPOIO, MiABHUIICHHS TOYHOCTI TOCITIKEHHS
3a0pyTHEHHUX PO3UHHIB.

3amada BUPIMIYETHCS 3aBASKA TOMY, IO YCTaHOBKA MICTUTh €MHOCTI, BUTOTOBJICHI 3 XIMi4HO
IHEpTHOTO Marepiany, MPUUOMY Ha €MHOCTI BCT@HOBJICHO JaT4WK piBHA Boau 3 RF—momynewm, ne
€MHICTh BHKOHaHa y (opMmi LWIiHApa W pO3AiJieHa Ha ABa BiACIKH, KOTpi 3’€AHaHi MiX co0010
pi3b00BUM 3’ €THAHHIM, MK SIKUMH 3HAXOJHUTHCS cucTeMa ¢inbTpiB. [lepmmii Bimcik — 1€ BIACIK IS
NEPBUHHOTO 3MIllyBaHHS 3a0pyAHEHHX DPO3YMHIB 3 TPYHTOM, APYTHH BiJCIK — poOoda 4YacTHHA,
NPUYOMY Ha €MHOCTI BCTAHOBJICHO IIKAJTy PiBHS HAllOBHEHOCTI Ta KpaH Ui 3a00py Ta BigBeIEHHS
BOJIN.

[Ipomec dinprpartii 3a6pyTHEHUX PO3UMHIB Yepe3 TOBIILY IPYHTY a00 JOHHHUX OCAJIiB IPOBOIITH
TaKUM YHUHOM: JI0 MIEPIIOTO BiJICIKYy €MHOCTI Yepe3 BiAKPUTHH OTBip MOJAIOTH BOLY 3 3a0pyAHIOBAYEM.
Pozunn 3a0pyaHIOBaYa MPOXOJUTH Yepe3 TOBILY IPYHTY ab0 JOHHUX OCAaMiB Ta, 3MIHCHIOIOYH MPOIIEC
(dhimpTparii, HATXOIUTE 10 pobodoro gyacTuHH. [Ipo HAsIBHICTH HEOOXIMHOI KUTHPKOCTI BOJIU B poOOUiit
€MHOCTI CHUTHaJIi3y€ BMOHTOBAaHHH JaTUHK.

KoncTpykuisi 3anponoHOBaHOi YCTaHOBKH 3aXHWIIEHA MaTeHTOM YKpaiHH Ha KOPUCHY MOJIEINb
(YcTanoBKa I MOACITIOBAHHS TIpotiecy QiTbTpallii 3a0pyIHEHNX PO3UHHIB Yepe3 TOBITY IPYHTY abo
JIOHHUX Biakmami: nat. 143139 Ykpaina: MITK G09B 23/12, GOIN 33/18, GOIN 33/24, GO1F 23/02,
GO1F 23/18. Ne 202001006; 3asBn. 17.02.2020; omy6s. 10.07.2020, Oron. Ne 13) ta mpoiinuia
HEeoOXiTHI BUIPOOYBaHS.

3asBNIeHa KOpHCHA MOjeb MOXe OyTH 3aCTOCOBaHAa HE TUTBKW B JIOCHIJIHUX YCTaHOBKAx Jis
(hizMyHOTO MOJEIOBAaHHS Tpolecy (iabTparii 3a0pyJHEHUX PO3YMHIB Yepe3 TOBIIY IPYHTY abo
JIOHHUX OCaJliB, & TAKOX JJIS BHITQJKy CTAIliOHAPHOTO (hi3MIHOTO MOJIENFOBAHHS MPOIEciB QinbTparii
3a0pyJHEHNX pPO3YHHIB, /1€ IOCTIIHUK Ma€ 3MOTY KOHTPOJIOBAaTH SKICHWH Ta KITBKICHUX CKIIQJ
3a0pyIHIOBaua Ta CKJIaJ IPYHTOBOTO HAIIOBHIOBAYA.

3amponoHOBaHa YCTaHOBKA MOXKE OYTH KOPHCHOIO Ul HAYKOBUX Ta MPaKTHYHHUX MiIPO3ALTIB
HepxaBHoi ciyxOun VYkpaiHu 3 HaJa3BUYaHUX CcUTyamid, MiHicTepcTBa ekoJorii  YKpaiHu,
HamionaneHoi akanmemii Hayk YKpainu, MiHicTepcTBa OCBITH 1 HayKH YKpaiHH, NpOQiIBHHX
3apyOiKHUX MiIIPUEMCTB Ta OpraHi3atii.
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HAYKOBI 3ACAIA Y3ATAJIBHEHHSA AKICHOI OIIHKA EKOJIOTTYHOI'O
CTAHY IPYHTY, 3ABPYJHEHOI'O HA®TOITPOJAYKTAMUA

Hayionanvnuii agiayitinuti ynieepcumem
03058, npocnexm Jlrwbomupa I'yzapa, 1, Kuis, Ykpaina, specially@ukr.net

Abstract. It is determined that the main disadvantage of ecological regulation is that most of the
norms do not take into account the laws of ecosystem functioning and mechanisms of their self-
restoration. It is established that the definition of individual factors of influence does not give a
holistic view of the synergistic effect of pollutants on the environment and, accordingly, does not take
into account the intensity of structural and functional changes in the processes occurring in them. Our
proposed methodology will create the necessary basis for obtaining a generalized qualitative
assessment of the ecological state of the environment, without being based on the quantitative
characteristics of the maximum allowable concentrations.

[MocriitHe 3pocTaHHS aHTPOIOTEHHOTO BIUIMBY Ha JOBKULIA NPHU3BENO 10 HEOOXiAHOCTI
YIOCKOHAJICHHSI CUCTEMH €KOJIOT1YHOTO OL[IHIOBAHHS CTaHy CKJIaJOBUX JOBKULISA, OCKUIBKH AIIOYHNA B
VYkpaiHi caHITapHO-TITIEHIYHWA pErIaAMeHT He € 00 €KTHBHHM SKICHHUM KPHTEPIEM OIliHIOBaHHS
€KOJIOTIYHOTO CTaHy CKJIAJAOBHUX HABKOJIHUIIHBOTO CEpeloBHINA. BCTaHOBIEHI B JAep:KaBHHX
HOPMAaTHUBHHUX JOKYMEHTaX BHMOTH cCylepedaTh (i3i0JOriyHMM KpHUTEpisiM; BOHHM 3acHOBaHI Ha
AHTPOITOIICHTPHYHOMY TiIXO0Mdi, TIPH TOMY, IO JIFOAWHA € OJHWUM 13 HaWOIIhII CTIHKHAX Oi0JIOTIYHUX
BHJIIB JTO BIUTMBY 30BHIITHIX YUHHUKIB. OCHOBHHM K€ HEJIOJIIKOM €KOJIOTIYHOTO HOPMYBAHHS € T€, 10
OinpIla YacTUHA HOPM HE BPaxOBY€ 3aKOHM (YHKLIOHYBaHHS EKOCHCTEM Ta MeEXaHi3MH iX
CaMOBITHOBJICHHSA. ICHyroua cHCTeMa CaHITapHO-TIMi€HIYHOTO HOPMYBaHHS € 3aTpPaTHOIO Ta
ManoeeKTUBHOIO 1 0a3yeThea Ha 3aCTOCYBaHHI KUIbKICHUX XapaKTEPUCTUK — MPAHUYHO JIOITyCTHMHUX
koutenrparii (I'JIK) 3a0pynuiorounx pedoBuH. [lana cucrema HopmyBaHHs 3a ['JIK € cy0’ekTuBHEM
Croco0OM KOHTPOJIIO, Tak-iK 3aCHOBaHA Ha MOPIBHAHHI (aKTHYHUX KOHLEHTpALid 3 TpaHUYHO
JIOTyCTAMHMH, 1 32 PaxyHOK IIbOTO YXK€ JTOBTMH Yac B CBITI MiJa€ThCsl apryMEHTOBAHIN KPWUTHIILI.
Bu3HaueHHS OKpeMUX YMHHHUKIB BIUIMBY HE Jla€ [IICHE YSBICHHS PO CHHEPrETUYHUHN €(eKT BIUITUBY
3a0pyIHIOBAYiB Ha CTaH JOBKUUISI Ta BIJNOBIZHO, HE BpPaXOBYE iHTEHCHBHICTh CTPYKTYpHO-
(hyHKI[IOHATBPHUX 3MIiH TMPOIIECiB, MO0 B HUX BigOyBaroThcs. [lo Toro ik, Iie Ha erami po3poOJeHHS
eKOJIOTIYHMX HOpPMAaTHWBIB HE BpaxoBaHi TepuTopiambHa mudepeHmianis Ta crenudiyaa
XapaKTepPUCTUKA PErioHiB. BpaxoByrouu 3a3Ha4yeHi HEJOJIKH CKOJOTIYHOTO HOPMYBaHHS HAayKOBIIi-
€KOJIOTH MOCTIHO pO3pOOIAIOTE METOIMKH YAOCKOHAICHHS CUCTEMH OLIIHIOBaHHS CTaHy CKJIaJOBUX
JOBKUIIS. AHaNi3 HEOJIKIB ICHYIOUHX aBTOPCHKUX METOIWK CHCTEMH €KOJIOTIYHOTO HOPMYBaHHS Ta
e()eKTUBHICTh 3aCTOCYBaHHS PO3POOJICHUX IHTETPaIbHHUX 1HACKCIB IMOKa3aB, 110 BCI BOHU 0a3yrHOThCS
Ha 3acTocyBaHHI KinbKicHUX XapaktepucTk (I'IK) 3a0pynHiotounx pedoBuH. CydacHi TOCTIKEHHS,
MEPEeBaKHO 30CEepe/KeHI Ha JOTPUMaHHI HOPMATHBIB s 3a0e3leueHHs HEOOXiIHWX BHMOT
Oe3repepBHOTO  MPUPOJOKOPUCTYBAHHS B IHTEpPEcax JIOJACHKOTO CYCIUIBCTBA, OIIHIOBAHHIO XK
CTPYKTYpHO-(QYHKLIOHANBHUX 3MiH B iHTepecax Oiocgepu: eKONOriYHUX MOKa3HHUKIB aTMOC(epHOTro
HOBITPS, MOBEPXHEBUX BOAHUX OO €KTIB, I'PYHTOBOIO IOKPHUBY, Ha IaHMH MOMEHT, HaXallb, HE
npuaUTIeThes yBaru. Hemockonana cuctemMa caHITapHO-TITIEHIYHOTO HOPMYBAHHSI MIPHU3BENa J0 TOTO,
IO 3arajbHa €KOJIOriuHA CHTYyallis B Hallid KpaiHi Ta 3a 11 MeXaMu € HE3aJIOBUIBHOI 1 BCE
aKTyalbHIIIUM CTa€ MUTaHHS MOLIYKY CYYacHHX METOAMK HOPMYBAHHS SIKOCTI KOMIIOHEHTIB
JIOBKLJLISA, SIKi O OXOILTIOBANIM TOKA3HUKU 1 KPUTEpii IX CKIIay Ta BIACTUBOCTEH, IO B CYyKYITHOCTI
JIO3BOJIMIIO O BHPIIIMIM TPOOJEMH, IOB’si3aHI 3 OC3JAyMHHM, XWKAlbKUM, HE palliOHAJILHUM
NPUPOJOKOPUCTYBaHHAM Ta 3a0e3mednsio O eKojIoro-3danaHcoBaHMM pPO3BUTOK Oiocdepu ycix
iepapXiyHUX PiBHIB OpraHi3allii Ha BCiX piBHAX YIIPaBIiHHS.

Ha crorommi Taka cumcTeMa OIIHIOBaHHS BIJICYTHS 1 TOMy, HE iCHY€ 3arajibHOBHU3HAHOI
VHIBEpCaIbHOI METOAWKM OIIHIOBaHHS SIKOCTI CTaHy CKJIaJOBHX JMJOBKULIS, 30Kpema, IPYHTY,
3a0pyIHEHOT0 Ha(TOMpPOAyKTaMH. 3ampolOHOBaHA HAMH METOIUKA CTBOPHUTH HEOOXiAHE MiATPYHTS
JUII OTPUMAaHHS y3arajibHEHOi SKiCHOI OIlIHKM EKOJIOTIYHOTO CTaHy IOBKIUIA, HE 0a3yrodnch Ha
KiJbKicHUX XapakTepuctukax ['JIK.
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JOCIIIKEHHSA BMICTY BAKKHUX METAJIIB Y 3ABPYJHEHOMY
BAJTACTHOMY HEBEHI

J[Hinposcokuil HayionanbHuu yHigepcumem 3aai3HUYHO20 MPAHCNOPMY IMEHI
axaoemixa B. Jlazapsina;, 49010, eya. Jlazapsana, 2, /[ninpo, Vxpaina; dnuzt@diit.edu.ua

Abstract. Railway transport influence on the environment is underestimated. Railway
operations result in the environmental contamination with heavy metals. Many researchers determine
railway ballast as a source of heavy metals, but there is not enough scientific information about which
metals and at which concentrations can be contained in clean and contaminated ballast stones. This
study analyzed the content of heavy metals in the ballast stones sampled at a passenger station
characterized by the high traffic intensity.

Ha Bcix 3ami3HMISX CBITY MepeBaXkae IUIIX 3 BEPXHBOIO OYAOBOIO, IO CKIAJAETHCS 3 PEHOK,
CKpiIJIeHb, Mman Ta OanacTHOro mapy. bamacTHuil map Bimirpae BaXJIHBY poib Yy 3a0e3NeueHHi
CTIHKOCTI TMUIAXY, PO3MOAUTI CTAaTUCTUYHUX Ta MUHAMIYHUX HAaBaHTa)KEHb, MpeHaXi arMmochepHOl
BOJM, 1 B IUTOMY, y Oe3meri pyxy.

Ha 3amizHumsix Ykpainu MaTepianamu OanacTHOrO mapy € mieOiHb, TpaBiif, YepemamiHuK Ta
micok. Bimomo, mo mebeHeBUii 6amacT € HalKpaImuM MaTepiaioM I BUKOPHUCTaHHS Ha IUTTHKAX
3aJi3HUIG, A€ MBHIKICT pyxy mnepesBumnye 100 km/roz. IlleGiHp BHTOTOBISIOTH 13 TBEPAUX MOPIT
OPUPOJHOTO KAaMEHIO: TPaHIiTy, KBapUHTy, Aiaba3y, aiopury, OazanbTy, BamHsAKy Ta iH. Ha 1 kM
3ali3HUYHOTO NUIIXY Ykinagaerbes 1o 2000 M° GanacTHOTO me0eHI0, HOro TOBIIMHA 10 HMKHBOI
MOBEPXHI Immalt ckiaagae 30 cMm.

AHani3 OCTaHHIX MyOJiKalii MOKa3aB, [0 OCHOBHA YacTWHA HAyKOBUX Npallh MPUCBIYCHA
BUBUYCHHIO IH)KCHEPHO-TEXHIYHHUX XapakTepUCTUK OanacTHoro Imapy # aedopmamiid, 1o
BimOyBalOThCA T dYac HOro ekcruryaTarii Ta OOCIyroBYBaHHsS. AJie TIpPH ITbOMY BaXKIIMBHUM
HANpPSIMKOM HAaYKOBHX JIOCIIJKCHHS, [0 MAIOTh 3HAYHY €KOJIOTIYHY CKJIQJIOBY, 3JIUIIAETHCS TUTAHHS
e(eKTHBHOTO OYMILIECHHS OanacTHOTO WIapy BiA 3a0pyJHEHb, HOrO TMOBTOPHOTO BUKOPUCTAHHS Ta
3a0e3MeYeHHs HaJISKHOTO IPEHAXY aTMOC(HEpHHUX BOJ,.

3anmi3HUYHMNA 1e0iHh MOXKHA PO3TISJATH SK TEepBUHHE (caM 1o cobi IpHUpOTHUI KaMiHb
MICTUTh Ba)KKi METaJIM y Pi3HUX KIIBKOCTSX) Ta BTOPHHHE JKepeso 3a0pynHeHHs noBkiis. [lig yac
eKCIUTyaTalii 3aJli3HNYHOTO NLIAXY MEOiHb i Ji€I0 CUJIBHUX HABAHTAXKCHb CTHUPAETHCS, TOBUILHO
NOAPiOHIOEThCS Ta 3a0pYJHIOETHCS 33 PAaXyHOK BTPAaTH BaHTAXIB, CTUPAHHS KOJic, PeHOK, rajibM,
M AMATHAKIB, KOHTAKTHOTO MTPOBO/IY, METAJIEBHUX BY3JIB Ta IHIINX AeTanel. Sk mpaBuiio, 3aMiHIOIOTh
a0o pecTaBpyIOTh 11e0iHb yepe3 15-30 pokis.

Jns ouinku 3abpyaHEHOCTI OamacTHoro mapy Ha ctanmii Kam’saceke-Ilacaxxupcrke BiniOpaHo
24 3pa3ku mebenro. BiniOpannii medinp 6yB BKPUTHH TOBCTHM IIAPOM METaJIeBOTO MUY, 10 3HAYHO
3MIHWJIO WOTO MOYATKOBUH mpupoaHuil xomip. CTaHIis, Je MPOBOJIUBCS BiOIp, XapaKTepU3y€EThCS
BUCOKOIO IHTEHCHBHICTIO pyxy. 3a po3kiagoM 2020 poKy KOXXKHOTO JHS Ha CTaHLii 3YMUHSETHCS
05M3bKO0 45 macaXUPChKUX MOI3/IIB AAJIEKOTO MPSAMYBaHHS Ta 18 MpUMiChKHX.

XiMiuHi# aHani3 medeHo nMpoBoauBes y jgadopartopii TexHiunoro yHiBepcutery ®paiibep3nka
ripauya axkaznemis. BmicT Baxkux MmerainiB y meOeHi Bu3Ha4deHO 3a gomnomoroio XRF ananmizy, skuit
IPYHTYETHCS Ha IPUHLIUII AUCTIepCii JOBKUHY XBuIi. TpuBaiicts anamizy 121 cexkyHna.

Bci 3pa3ku mieGeHro XxapakTepu3yBallCh 3HAUHUM BMICTOM 3alli3a, MapraHiio, XpOMY, HIKeI0
ta Miji. CBUHEIb BUSBJICHO TUILKU y 6 3pa3kax, Horo BMicT konuBascs Big 13,08+6,08 mo 33,42+5,59
Mmr/kr. Takuii He3HAUYHUH BMICT HOSICHIOETHCSI THM, 110 CTaHIis eneKTpudikoBaHa. Muml’ ik BUSBJICHO
y 18 3pa3kax, HOro BMICT TaKOXX € He3Ha4HUM: min 9,52+4,25 mr/kr, max 34,13+7,25 mr/kr. BmicT
KaJMilo Ta KoOaJbTy OyB HIDKYE MEKi BU3HAYCHHSI.

3a pe3ynbpTaTaMH CTaTHCTHYHOTO aHai3y BMICT 3alli3a MO3UTHUBHO KOPETIOETHCS 3 BMICTOM
HIKEJI0, XpOMY Ta MapraHIllo, JUIsl BCix map mertamiB r Oimbine HiXK 0,9. BMmicT Hikenro MO3UTHBHO
KOPEIIOETHCS 3 BMICTOM XPOMY Ta MapraHIllo, BMICT XpoMmy — 3 Mapraniem (r >0,88). Otpumani TicHi
KOPEJSAIiHI 3aJIe)KHOCTI MOXKYTh CBimuuTH mpo Te, mo Fe, Ni, Cr, Ta Mn HaaxoasTh BiJ OJIHOTO
JDKepesa 3a0py JTHEHHS.
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. YEPHAK JI.M., ITABJIOBA M.C., TOHYAP B.P.,
WEKIHI BAXAB OJIAHIIUJIE, TOPOBLIOB 1.B. (YKPAIHA, KUIB)

OLIHKA CTAHY TPYHTOBOI'O IIOKPUBY, SIK
THIUKATOPA EKOJIOI'TYHOI HEBE3NEKU
Hayionanvnuii agiayitinuti ynieepcumem
03058, npocnexm Jlrwbomupa I'ysapa, 1, Kuis, Ykpaina, specially@ukr.net

Abstract. The problem of chemical contamination of soils near airports and areas adjacent to
airports is analyzed. It is established that there is increased soil contamination with heavy metals and
petroleum products. The prospects of using the soil as an indicator of ecological danger of these
objects are substantiated.

[pyHT € OmHUM i3 HAWOUIBII YyTIMBUX KOMIIOHEHTIB JOBKULIA JIO AHTPONOIE€HHOTO Ta
TEXHOTEHHOTO BIUIMBIB. 3 yciX 000J0HOK 3eMii I'PYHTOBHH HNOKPHB — HAaWOIIBII TOHKA OOOJIOHKA,
ajpKe TIOTYKHICTh HAaHOUTBIII pOMIOYOTO APy, HAaBITh Y YOPHO3EMaX, He TIEPEBHIIYE, SIK MpaBuito, 80-
100 cM, a B GaraThOX IpyHTax OLTBIIOCTI MPUPOAHHUX 30H BOHA CTAHOBHUTH ycboro jumre 15-20 cm, i
NP 3HUIIEHH] 6araTopiuHoi POCIMHHOCTI i OpaHIIi JETKO MiAgaeThCs epo3ii.

IIpy HemocTaTHHO NPONYMAaHOMY AaHTPOIIOTEHHOMY BIUIMBI W MOpYIIeHHI 30allaHCOBaHMX
MPUPOIHUX €KOJOTIYHUX 3B'SA3KIB Y IPYHTAX IIBUAKO PO3BUBAIOTHCS HeOaXkaHi MPOIECH MiHepaizamii
TyMyCy, HiIBUIIYETHCS KHCIOTHICTH a00 JIy>KHICTh, PO3BUBAIOTHCS BiZIHOBHI MPOLIECH - BCE L€ Pi3KO
NOTipIIye BIACTUBOCTI IPYHTY, @ B IPaHUYHUX BHUIAAKaX MPUBOAUTH OO0 JIOKAIBHOTO PYHHYBaHHS
TPYHTOBOTO ITOKPUBY. BHCOKa Uy TIMBICTh, YPa3IUBICTh IPYHTOBOTO IIOKPHUBY OOYMOBIIEHI 0OMEKEHOT
Oy(epHICTIO 1 CTIMKICTIO IPYHTIB JI0 BIUIMBY CHJI, HE BIIACTUBUX HOMY B €KOJIOTIYHOMY BiIHOIIICHHI.

BpaxoByloun iHTEHCHBHHI PO3BUTOK MiANPHEMCTB aBiallifHOI raiysi, Bce B OUIBII IIHPOKHX
MacmTabax Ha TEXHOTCHHO-HAaBaHTAKEHUX TEPUTOPISIX [NaHMX MIANPHEMCTB  IPOSBISIETHCS
3a0pyIHEHHST IPYHTY HA(TONPOJYKTAMH, BaXKUMH METaJlaMH, JETEPreHTaMH, IO MPU3BOAUTH JIO
(hopMyBaHHS TEXHOTEHHHX ITyCTEJ b HA OKOJIMIISAX JESIKMX aepOIOPTiB Ta aepOIPOMIB.

Y npunuisixoBOMy NOpocTOpi MpH 37b0TI JiTaka npubiam3no 50 % BHUKHIIB Yy BUITIAAL
MIKpOYaCTHHOK BiZpa3y pO3CIIO€ThCS Ha NPHICTIMX [0 aeponopTy Tepuropisx. HarpomamxeHHs
3a0pyIHIOIOUMX PEYOBHH Yy NPHUILIAXOBIH CMY3i MPU3BOAUTH A0 3a0pyAHEHHS €KOCHUCTEM i pOOUTH
IPYHTH Ha NPWIETIINX TEPUTOPISX HEMPUAATHUMH 10 CUTBCHKOTOCIIOAaPCHKOI0 BUKOPHUCTAHHSI.

Ha BimMiHy Biff OpraHiyHMX XiMIYHHX 3a0pyAHIOBadiB, IO PO3KIAJAIOTHCS 3 YacOM, BaxKi
MeTalM 3JaTHI JIUIIE Tepepo3MOAUIITACS MK KOMIIOHEHTAMH HABKOJMIIHBOTO MPUPOIHOTO
Cepe/IOBHINA, W MEePIOJX IXHBOTO PO3KJIANy MOXKYTh CTAHOBHTH 0araTo THCSY POKiB. JlOCHIKCHHS
SAKICHUX XapaKTepUCTUK IPYHTIB Ha TEPUTOPISX MPUIETIMX A0 aepONOPTIB MPOJEMOHCTPYBAIO y HUX
MiIBUIICHUH BMICT BaXXKKUX METAIIIB, Y CEpeTHROMY, OlbIe Hixk y 20 pa3is.

[lomo Ge3nocepeHbLOI TEPUTOPIi aepPONOPTy, TO MAKCHUMAaIbHE XiMiuHEe 3a0pYyJHEHHS TPYHTY
criocTepiranocs Ol CKaliB NaJMBHO-MACTHIFHUX MarepiajiiB, peMOHTHUX MaiicTepeHb, MEPOHY, a
TaKOX Y3JIOBX 3JITHO-TIOCAIKOBUX CMYT, OCOOJIMBO B MICIISIX 3IIBOTY 1 IMOCAJIKH JIiTaKiB. Sk mpaBuio,
3a0pyHEeHHS HAQTOMPOAYKTaAMH I'PYHTY BiIOYBAE€THCSI BHACTIAOK MOCTIHHIX EKCILTyaTalifHIX BTPAT
i, pimme, aBapiiinux BTpaT. Ilpm 3a0pyaHeHHi HadTompoayKTamMHu BigOyBaeTbcs MOPYLICHHS
CTPYKTYpHUX Ta (YHKLIOHAIbHUX XapPAaKTEPUCTHK IPYHTOBOI E€KOCHCTEMH, 3MiHa MOpP(OIOridHuX
XapaKTEePUCTUK, 3HMKEHHS MPOAYKTUBHOCTI 3eMelb, (i3NKO-XIMIYHUX Ta O10JOTIYHUX BIIACTHBOCTEH
IPYHTIB.

[pyHTOBHMI TIOKpPUB sBJIsie COOOK) CHCTEMY MEHII [MHAMIiuHy ¥ Outbmn OydepHy, Hik
aTMocdepHe MoBiTps uu Bogoimu. OHa 3 0COOIUBOCTEH I'PYHTY IOJIATA€ Y TOMY, IO BiH HAKONUYY€
iHpOpMaLlil0 TPO MNpOLeCH i 3MiHHM, sKi BiAOyBalOThCS, 1 TOMY He JIHIIE CBiJYUTh IMPO CTaH
cepe/IoBHILAa HAa JaHUH MOMEHT yacy, a i BitoOpaxkae MUHYJIi Iporiecu. Came 1ie CTBOPIOE YMOBH JUIS
e()eKTUBHOTO BUKOPHCTAHHS CaMme IPYHTY, K iHAUKATOpa eKOJIOTIYHOT HeOe3MeKn JaHuX 00’ €KTIB.
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KPUBEHKO O.I'. (YKPATHA, KUIB)

JOCIIIKEHHA CHOHTAHHOI ®JIOPH JIJIS1 O3EJIEHEHHS JIAXIB B
YPBOEKOCHUCTEMI KHEBA

Hayionanonuil ynisepcumem 6iopecypcis i npupoodoxkopucmyseants Yrkpainu
03041, eéyn. I'epoie Oboponu, 15, Kuis, Yxpaina,; rectorat@nubip.edu.ua

Abstract. Sustainable urban planning and development in postsoviet countries requires a substantial
increase of both quantity and quality of green areas. Research of natural spontaneous flora can facilitate
further utilizing of gardens and other green areas on the roofs of city buildings. There are several abandoned
objects in Kyiv city with promising spontaneous woody, shrubby and herbaceous plant communities, which
phenology, growth conditions and microclimate are suitable to be studied.

Temmm ypOamizariii B YkpaiHi 3a paxyHok KueBa Ta armomepariii 00yMOBITIOIOTh aKTyalIbHICTh
BIPOBA/KEHHS 3aXOiB IIOAO 30€peeHHsS Ta BiHOBJIEHHsA ekocuctemu Micta. 3a yacie CPCP Oymo
TIPUAHATO OPIEHTYBATHCh HA HOPMATHBHI KUTHKICHI TTOKa3HUKH IIIOJI0 YaCTKH 03€JICHEHUX IUTOI Ha OHOTO
MEIIKaHIl TpU po3polri MicToOynmiBenbHUX IUIaHiB. HuHI K 3MiHM B opraHizamii Aep»aBHOTO Ta
KOMYHAJILHOTO YCTPOK TPHBAIOTh, 110, KPIM HHU3KU TMO3UTHBHHMX 3MIH, Ma€ HACIIJKOM XaOTHYHICThH 1
HEY3TO/DKEHICTh 3a0yOBH, 3HIDKEHHS piBHS 3a0e3NeyeHHs] MICTSH HACA/HKEHHSMH, IMOTIPIICHHS CTaHy
TIOBITPsI, TPYHTOBUX Ta MOBEpXHEBUX BoA. KpiMm Toro, crapmii >KUTIOBUI (OHI MicTa XapaKTepHU3yeThCs
HU3BKOI CHEProe()eKTUBHICTIO, IO HEraTMBHO BIUIMBAE HAa TEMIICPATYPHUI OalaHC CepeioBHIIA.
3a3HaueHi HEraTMBHI HACTIAKK ypOaHi3allii MOKyTb OyTH YacTKOBO 3HIBEbOBaHI 32 PaxXyHOK 3aIydeHHS
wrot dacaaiB Oy IiBENb I CTBOPSHHS HACAKEHB, 30KpeMa I’ ITOTr0, TOPH30HTAIBHOTO (hacaay — JaxiB.

3 imKEHEpHOI TOYKH 30pYy CTBOPEHHS CajliB Ha Jaxax Mae OOMEKEHHsS Ta BHMAara€ Cepho3HOI
miroroBku. OTHUM 13 BOXKJIMBHX 3aBJIaHb IPOCKTYBATLHHUKA CAJIiB HA J]AXaX € 3HKECHHS Bard KOHCTPYKIIiH
Ta €IEMEHTIB O3€JICHEHHS 1 J00ip POCIMH, MaKCUMAIBHO CTIHKHX IO YMOB 3POCTAaHHS Ta MiHIMAJILHO
BHOATTIMBHX y JOTJBIII Ta 00CTyroByBaHHI. HuHI CBITOBHIT JOCBII 13 O3EICHEHHS JaxiB HAIYY€E MUTBHOHU
TIPUKIIALIB, 30KpeMa TAKMX MACIITaGHHX, SK Mineniym mapk y Uukaro Ta Xaii-JTaiin napk y Heto-Hopky.
[pusimn 1060py acOpTUMEHTY POCIMH OCTaHHBOIO, BUKOPHCTAHWH ABTOPOM JIAHALIAQTHOTO HPOEKTY
Ilitom Y nonbom, momnsiraB y iHTErparii B ekocucTeMy 00’€KTa KOMIIOHEHTY crioHTaHHOI ¢ropu. Takwit
TIIX17] HEe JINIIE TI0Ka3aB CBOO e(heKTUBHICTD MPOTATOM JECATHIIITHROI MPAKTHKH, aJle 1 CYTTEBO CKOPOTHB
BUTpPATH Ha 0OCITYTOBYBaHHsI HaCa/KEHb 3aBISKH 1X MAKCUMaJIbHIM CTIHKOCTI IO yMOB 3pOCTaHHSI.

[lpyHIMT BUBYEHHS MPHUPOAHOTO TEpediry BiJHOBIEHHS E€KOCHUCTEM OMNHMCAHWM 1 Y BITYM3HSHIN
JiTeparypi, 30KpeMa, PEKOMEHIOBAaHUHA TpPH PEeKyNbTHBAIii MOPYIIEHNX JaHamadTiB BiqmparbOBaHUX
Kap’epiB, TCPUKOHIB Ta IHIIMX KOMIIOHEHTIB MOCTTEXHOTreHHOTro cepenoruiia. l{ono ypOanizoBaHMX
nagmuadTiB, X TAKOXK MOXKHA PO3MVISIAATH SIK MOPYLIECH] MPUPO/HI, IO MOTPeOYIOTh BiHOBICHHS, TOMY
JIOCII/DKEHHS CIIOHTAaHHOI (UIOpH TaKWX JaHAMA(TIB € HAIBBUYAWHO BAKIMBUAM IS TOJAITBIIIOTO
BUKOPHCTaHHS PE3YJIbTATIB MPU NPAKTHIHOMY MPOSKTYBaHHI Ca/liB Ha Iaxax.

[Tomryk 00’€KTIB 3/iiCHIOBABCS 32 MaTepiajlaMH CYITyTHUKOBHUX 3HIMKIB G0Ogle, 1110 3HaxoasaTees y
BUIBHOMY JIOCTYI KOPHCTYBadiB IIOLIYKOBOI CHCTEMH. MeToauKa AOCHIDKEHHS CIIOHTAHHOI (iopu 3
METOI0 PEKyJBTHUBAIll MOPYIICHNX JaHMmadTiB mepeadadac MpoBeAeHHST (HEHONOTIYHUX CHOCTEPEKECHB
NPOTATOM CE30HY BereTallii pOCiMH, a TAKOXK aHaIi3 KITIMAaTHYHUX Ta MIKPOKITIMATHYHIX YUHHHKIB.

TexniuHWii craH OyAiBeNb Ta CHOpPY., AaXd SKUX BKPHUTI cHoHTaHHOW ¢uopoto y M.Kuesi,
TIepeBa)XHO € aBapiiHNM, TOMY, 3a U1 3a0e3rmedeH s 6e3neky, OyJI0 MPUHHATO PIilIeHHS BUKOPHCTOBYBATH
0e3MUIOTHU JiTa bHUI anapat s OTPUMAHHS SIKICHUX 3HIMKIB 13 METOIO MOAAIBIIOTO aHaJIi3y CKIIaay Ta
CTaHy POCIMHHHMX YIPYNOBaHb. YChOTO B MeXaX UYMHHOIO aJMiHICTpaTUBHOrO KopuoHy Kuesa Oyino
3HaiieHo 32 00’exTa, mpoBeneHo ix (oTo- Ta HarypHe oOcTekeHHs. [lepeBakHy OULTBIIICTH 00’€KTIB
JOCTI/PKEHHS CKIIaIatoTh 3akuHyTi y 1980-1990 pp. OyIiBiIi MPOMHUCIOBOTO MPHU3HAYCHHSI.

MinimanbHa BUcOTa OyniBenb, CIOPYX Ta iX 4acTHUH — 3 M, MakcuMmansHa — 42 M. CepenHili Bik 3
MOMEHTY TPUIMHEHHSI IJIbOBOTO BUKOPHCTaHHA — 26 pokiB. OcoONMBOCTI 3a0yH0BH TEPHUTOPii MicTa
3YMOBITIOIOTH PO3IIOJILUT KUTBKOCTI 00 €KTIB 3a PO3TAITyBaHHAM BiTHOCHO p. J{HiNpo — Oinbmricts, 27 i3 32 —
y TipaBoOOEpEKHIl YaCTUHI MiCTa, PelITa, 5 — y JiBoOepexkHii. Sk BicoTH OyaiBeNb, CIIOPY 1 IX YaCTHH, TaK
1 Tomi Ta KoH}iryparii, BiamoBinqHo — pi3Hi. Haiimenma momma — 209,5 M2, Haiibitbma — 11070,28 M2
Binpmricts mocmimaux OymiBeNs Ta CHOPYA CKIAAAIOTHCS i3 JEKUTBKOX KOPITYCiB, IO BiMpI3HSIIOTHCS 3a
wiomamu, (opMaMu y TIIaHi Ta BUCOTOR BIIHOCHO ofiHa onHoI. KpiM Toro, Bifpi3HsIOThCS 1 KOH(Iryparii
JaxiB — MepeBaXkHa OUIBLIICTh — TUIACKI, OJJHAK, € 1 CKAaTHI 13 He3HaYHUM YXWJIoM. [IOKpHB AaxiB Takox
BIIPI3HAETBCS: OETOH, KEpaM3UT, HACTHIII OITyMy Ta iHIIII BUAW TOKPHUTTSL.
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JKUMEHKO A.B., AKUMEHKO B.I1. (PECITYBJIMKA BEJIAPYCb, BUTEBCK)

PAJUOJIOI'MYECKOE COCTOAHHUE MACHBIX ITPOAYKTOB JETCKOI'O
IIUTAHUSA TPOU3BOJACTBA TOPI'OBOI'O 3HAKA «MAJIEHBKOE CHACTBE»

Meorcoynapoonuiii cocyoapcmeennsiii skonocuveckutl uncmumym um. A.J]. Caxaposa BI'Y,
220070 Pecnybnuxa Benrapycwy, 2.Munck, ya. [loneobpoockas, 23, info@iseu.by

Abstract. The radiological quality of food for children is one of the product quality's defining
parameters. There are uniform standards for the radiation safety of food products including canned
meat. This study is aimed at studying the radiological qualities of a sample of canned meat and canned
poultry for the nutrition of young children under the trademark "Manenbkoe cuactbe” produced by
LLC "BelfoodProduction™.

CormacHo mpmwiIokeHHI0O 4 K TEXHUYECKOMY periaMeHty TamoxkeHHoro corosa «O
6e3onacHocty numeBoil npoxykuun» (TP TC 021/2011) o momycTUMBIX YpPOBHSX PagHOHYKIIHIIOB
nes3nsi-137 u ctpoHnug-90 IS MPOAYKTOB METCKOTO NMHUTAHHUS B TOTOBOM IS YIIOTPEOJCHUS BUIE
YCTaHABJIMBAETCS TOMYCTUMBIN YPOBeHb akKTHBHOCTH I11e3us-137 B 40 Bx/kr(i1), a Takke ITOMYCTHMBIH
YACIbHBIA YPOBEHb aKTHBHOCTH CTpPOHIUA-90 B 25 Br/kr(). CooTBeTCTBUE AaHHOMY PErIaMEHTY
MIPOBEPSIETCS IIyTEM OIPENENICHUs yIEeNbHON aKTHBHOCTH PaJAUOHYKIUAOB 1e3usi-137 u crponiusa-90
mo MBU 114-94 u 'OCT 32163-2013 (Tabm. 1).

Tabauya 1.

Ioka3zarenu ue3nsn-137 u crpoHuusn-90 B MACHOH NPOLYKUUH U NPOAYKIUU U3 NTHIbI

TOProBoro 3Haka «MaJjieHbKOe CYacThe»

Hopma Hopma no
HanmenoBaHHe MPOLyKTa He3nii-137, mo TP TP | Crponuwmii-90, TP TP
Bx/kr 021/2011, BK/kr 021/2011,
Bx/kxr Bx/kr
Cpennee 3HaueHue 1o Buny KoHcepBsl MscHbIE "
ITiope u3 roBsAMHBI ¢ MsicoM IBILIAT" «MsicHOe 3,.825+1 85 40,0 1,35 25.0

aCCoOpTH» T NUTaHUSL nereu PpaHHETo0 BO3pacTa
TOMOT'€HHU3UPOBAHHOC CTCPHUIIM30BAHHOC

Cpennee 3HaueHue 1o Buny Koncepssl MscHbIe "
[Trope ¥3 TOBAAMHBI " ISk TUTAHKS ACTEH paHHETO 2,54+1,44 40,0 6,64 25,0
BO3pACTa TOMOTEHH3UPOBAHHOE CTEPUIIM30BAHHOE

Cpennee 3HaueHne 1o Bugy KoHcepssl MsicHbIe "
ITrope u3 kponuka" U TUTAaHUS AETe paHHETO 6,56+1,94 40,0 12,0 25,0
BO3pacTa rOMOTEHU3MPOBAHHOE CTEPUIIN30BAHHOE

Cpennee 3HaueHue 1o Bugy Koncepss! MsicHble "
[Trope 13 roBSIIUHBI U SA3bIKA TOBSHKBETO" IS
IUTaHUA AeTel paHHETro BO3pacTa
TOMOTEHH3HPOBAHHOE CTEPUIN30BAaHHOE

4,2+3,6 40,0 19,3 25,0

CpenHee 3HA4YCHHUC 110 BULY KOHCCpBLI U3 MscCa
TIITUIBI «H}ope W3 UHICHKI» JUIA J€TCKOTI'0 IUTaHUuA
JUIA nereu PpaHHETo BO3pacTa u3 HHHeﬁKH
TOMOT'€HHU3UPOBAHHBIC, CTCPUJIIM30BAHHLIC

2,442,625 40,0 11,15 25,0

Cpennee 3HaueHue 1o Buay KoHcepssl U3 msca
ntuibl «[Trope u3 Msica UbIIAT) I ETCKOro
MUTaHUS IS IeTell paHHETO BO3pacTa
TOMOTEHHU3UPOBAHHBIE, CTEPUIIN30BaHHbBIE

2,89+2,14 40,0 8,92 25,0

Cpennee 3Ha4eHue 1o Buxy KoHcepBs! MscHbIe "
ITrope u3 s13bIKa roBsKbEro"” Ui MUTaHUus JeTen
paHHEro BO3pacTa TOMOT€HU3HPOBaHHOE
CTepHJIN30BaHHOE

7,22+0,55 40,0 4,53 25,0

KoncepBbl MACHBIC, @ TaKXKe KOHCEPBbI U3 MsiCa ITHUIBI AJs MUTAHUS JETE€H paHHEro BO3pacTa
ToproBoro 3Haka «MayeHbkoe cuacTthe» TnpomsoactBa 00O «bendynllpomakima» KecTko
KOHTPOJIMPYETCS] HOPMAaTUBHBIMU aKTaMH, B YACTHOCTH TEXHHYECKUM perjaMeHToM TaMOo)KeHHOTro
coro3a «O 0e30macHOCTH MNHIIEBOH NPOAyKUMKW». lIpoBeaeHHOE HCclelOBaHWE AOKA3bIBAET, UTO
JAHHOE JIETCKOE MUTaHNs 0€30MacHO AJIsI MAJICHBKUX IMTOTPEOUTEINCH.
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INETPOBHY O.M., EBCIOKOB T.0. (YKPAIHA, KUIB)

ONTUMI3ZALIA KPUTEPIIB PO3MIIEHHS PETIOHAJIbHUX MMOJIITOHIB
BIAXOAIB, IO HE € HEBE3IIEYUHUMH

Hayionanvnuii ynisepcumem 6iopecypcie i npupodokopucmyseanus Ykpainu
Yxpaina, 03041, m. Kuis, eyn. I'epoie Oboponu, 15, rectorat@nubip.edu.ua

Abstract. Finding a place for landfills is a painful topic for all local governments. In order to
select a site for such facilities, you need to have a certain methodology, including the criteria by which
it can be done effectively. The authors have developed a list of 30 optimized clear requirements that
will be useful when choosing a place for local government.

Po3MimeHHss TONITOHIB MOOYTOBHX BINXOJIB TeMa, siKa € Jy)Xe PE30HAHCHOIO 1 CKIAIHOIO.
HarmionansHa cTpateris ynpasiiHHS Bigxomamu B Ykpaii 1o 2030 poky 3aKOHOJABYO 3aKpilmia
po30yIoBy Mepexi perioHaNbHUX TOJNIrOHIB BiAXOAiB, O He € HeOezmeuHuMH. [Ipouec BUOOpPY
IOUISHOK 71 PO3MILICHHS TAaKUX OO’€KTiB NMPOBOIUTHCS HAa OCHOBI KPHTEPIiB, SKi MOTpeOyIOTh
OTITHUMIi3aIlii.

Jns mipBumeHHs eheKTHBHOCTI BHOOpPY MICIIh ITiJ TIOJIITOHW aBTOPH IPOBEIX pOOOTY Hal
BJIOCKOHQJICHHSAM KpUTEpiiB po3mimieHHs. Onrtumizaiiisi NpPOBOAWIACA 3 JOTPUMAHHIM TaKUX
MIPUHITUIIIB: TPOCTOTA, IIOBHOTA BUOOPY, BiIMTOBIAHA SKiCTh, EKOHOMIYHICTD, ITBUIKICTD.

Puc. 1

~

I eran
HomnepeHiil BUOIp NepCIeKTUBHUX AUISHOK 0€3 MOJbOBUX JOCHIHKEHD

Il N

A MTOTANBITHNA aHaJli3 IPUAATHUX TEPUTOPIN IUTIXOM
COIIIOJIOTIYHHX OMHUTYBAHB 1 TIOIIYKY ONTUMAIIEHOTO CUMOi03y

€KOHOMIKH Ta €KOJIOTT
/ )

A\

BUKJTFOUESHHS HENPUJIATHUX
TepuTopiit

ABTOpaMy Ha OCHOBI iICHYIOYHMX Ta BJIAaCHUX BUMOT copmoBano 30 KpHUTepiiB, sIKi MpU3HAYEH]
JUTSL BUKJTFOUEHHS HeTPUAATHUX TepUTopii (auB. puc. 1). JlaHwii mimeran 3HAaYHO 3MEHIIYE TEPUTOPIIO
BUOIpKH, TIOJNETIIYE 1 3ACUICBIIOE HACTYIIHI €Tamud Ta Ja€ MOXJHMBICTH CQOKYyCyBaTHCS Ha THX
IUITHKAX, SIKi MalOTh HAaHOUIbIy HMOBIPHICTH OCTaTOYHOTO BHOODY.

®opmyBanns 30 kpuTepiiB 37iliCHEHO OUIIXOM ayOmoBaHHS Ta YyHidikamii icHyoo4Yux,
BUJIAJICHHS, & TAaKOXX CTBOPCHHS BIIACHUX KputepiiB. JlyOmroBamucst KpuTepii 3 YMHHUX BUMOT
YKpaiHCBKOTO Ta eBpornelcbkoro 3axoHonaBctBa ([ABH B.2.4-2-2005. 3mina Ne 2, JupexTtnBa Ne
1999/31/€C) Ta 3 mpamnp BiTYM3HAHUX 1 3akopaoHHHX BueHuX (Pociiicbka ®eneparis, Amepuka,
Cepbis, €diomis, Irams, Kuraii ta in.). Konmn OyB chopmoBanuii mepeinik KpUTepiiB BHABIEHO, IO
iXHSI KIJIBKICTh CTaHOBUTH 61 oj. Taka KiNBKICTh YCKJIQJHIOE MOAAJbINTY POOOTY 3 HUMH IMICIISI YOTO
OyJo BHpIICHO JesiKi BUMOTU YHi(iKyBaTH LUIIXOM TPyIyBaHHS, a A€AKI BUAAJIUTH, OCKUIBKH Ha
JTAHOMY eTalli BHOIpKY BOHHU € HE3HATHUMH.

ABTOpaMu CTBOpeHO 4 KpuTepis: 3a00poHa po3MillleHHS OJK4e, HiXK 3 KM 110 MExKi
€KOJIOTIUHOI Mepexki, cMmapargoBoi Mepexi, 15 kM 1o aepogpomiB, 0,5 KM 10 XHUTIOBOI Ta
rpoMaJIcbKoi 3a0yJIOBH TPU I[bOMY OpaTH 10 yBarum OcOOJHBICTH BUMHpalouux ciia. B meramizamii
cepen 30 3HaXOAWTHCS e 3 KpUTEpis, AKi CTOCYIOThCS yHi(iKamii XapaKTepHCTUKHA TPYHTIB, PiBHA
MiI3eMHUX BOJ Ta pO3PaXyHKYy EKOHOMIYHO MAaKCUMaJbHO JIOMyCTUMOI BiJCTaHi Bifg MicHs
HaANOIIBIIOTO YTBOPEHHS BiIXOIiB JI0 TIOJITOHY 3 ypaxyBaHHSM ITePEBAaHTAKYBAILHUX CTaHIIIH.

Po30ymoBa Mepexi perioHadpbHUX TIOJITOHIB BITXOMiB, MO HE € HEOE3MEYHUMH BHUMAarae
CHCTEMHOTO MiIXOAY [0 MPOLeIypH BUOOPY MicCIis, BaXKITMBOIO CKIIQJIOBOIO B il JIAaHII € KpHUTEpii 3a
SIKUMU MO>KHA BUAUIMTH Ha TEPUTOPIi KUTbKOX pallOHIB HAWNEPCIEeKTUBHIII MingHKU. s Toro, mob
el eram OyB NMPOCTUM, SKOHOMIYHHMM, IIBHIKHM, a BHOipka Oyia BiAMOBIAHOI SKOCTI 1 MOBHa
aBTopamMu cdopmoBano 30 kpurepiiB 3 skux 7 BiacHoi po3poOku. lleli HaykoBwii mocBim Oyze
KOPUCHHH MpU pO3pOOIl perioHaabHUX IUIaHIB YIPaBIiHHA BiIXOAaMH, CXEM CaHITapHOTO OYHIICHHS
OTT Ta in.
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BE3COHOB €.M., KPUCIHCBKA J1.0. (YKPATHA, MUKOJIAIB)

EHEPITETUYHA HIIIA BUAY AK KOMIIJIEKCHUM KPUTEPIM OIIHKH
EKOJIOTTYHOI BE3NNEKH BOJHUX EKOCUCTEM

YHoprnomopcovkuii hayionanvruil yHieepcumem imeni [lempa Mozunu
54003, eyn. 68 Jecanmnuxis, 10, Muxonais, Ykpaina, evghessd5@gmail.com

Abstract. On the example of the Dnipro-Bug estuary, the complex response of the aquatic
ecosystem (in energy equivalent) to the anthropogenic impact of different intensity, duration and shape
is numerically presented. The use of the energy niche indicator for the components of the trophic chain
allows to assess the functional integrity of the ecosystem. In this case, the calculated indicators take
into account the totality of all active factors: natural, anthropogenic and derivatives, from their
interaction. The disadvantage of the proposed solutions can be considered the approximate accuracy of
calculations.

3a0e3neyeHHsT EKOJOriyHOi Oe3lMeKku BOAHHUX EKOCHCTeM — TMpouec CKIagHud i
OararodakTopHuii. 30KpeMa, IS OTPUMaHHSI MaKCHMalbHO OO0 €KTHBHOI iH(oOpMarii, mmx dYac
MIPOBEACHHSA aHATITHYHO-PO3PAXyHKOBUX poOiT, HEOOXiAHO OpaTH 10 yBarW HE TUTBKH T1APOJIOTIYHI,
rizpo¢iznuni Ta TigpoOioNoriuHi MOKAa3HWKH, a ¥ TPHUBAJICTh Ta IHTEHCHBHICTh IX IUHAMIKH.
OueBuAHO, IO TAKUH MacUB EMMIPUYHMX MAAaHUX MAOCHTh CKJIAQIHO arperyBaTd Ta KOPEKTHO
IHTepIpeTyBaTH. 3 OIIAAY Ha Te, 10 HOPMAaTHBHA KOHIEMIs 3a0e3MeyYeHHsI eKOJOoridHoi Oe3neku
BOJIHMX €KOCHCTEM (B OCHOBY SIKOi MTOKJIQJIEHO KPUTEPIH «PaHUYHO AOMYCTHMOI KOHIEHTpALlii») Ma€e
BEJIMKY KIUIBKICTh HENOJIKiB, ICHye HarajJbHa NpPaKTHYHA HEOOXIOHICTh BHPIIICHHS HNUTAHHS
KOMIIJIEKCHOI OI[IHKM CTaHy €KOJIOTiYyHOi O€3leKH BOJHMX EKOCHCTEM HOBUMH MeTogaMu. Y
MaiiOyTHBOMY, 1€, Oe3lepevyHo, [HO3BOJHUTH paliOHaJbHO Ta 30aJaHCOBAaHO KOPHCTYBATHUCS
€KOCHCTEMHUMH MOCIyTaMH BOAHUX 00’ €KTiB.

3 METOI BWpIIIEHHS O3HAYCHOI MPOOJIeMH, IS OIMIHIOBAaHHSA (YHKIIIOHATHHOI IUTICHOCTI
BOJIHUX EKOJIOTIYHHX CHCTEM, MPOTOHYETHCS PO3PaxXOBYBATH EHEPreTHYHY HIlly OIOTHYHOTO BHIY
(rpynu BupaiB). | Ha OCHOBI OTpHMaHHMX pPe3yJIbTAaTiB BH3HAYaTH CTpaTeriyHi (a00 KOHIENTYallbHi)
MIOJIOKEHHS TPOrpaM PO3BUTKY OaceiiHiB BOIHUX 00’ €KTIB.

Tak, MOKAa30BUMHU € pPE3yNbTaTH OCHTIIDKEHh EKOCHCTEMHOTO BIATYKYy Ha 301IBIICHHS
IHTEHCHBHOCTI Ta MOTYKHOCTI A1l HEraTUBHUX aHTPOIOTEHHHUX (QakTopiB y JIHinpo-by3pkoMy mrmMaHi.
Kepytounce 3arabHOBIIOMUMH 3aKOHOMIPHOCTSIMU TIOTOKIB eHeprii y exocucremax (mpasuio 10%),
OyJI0 BCTaHOBJIEHO, IO TOPYHICHHS (YHKI[IOHAJIHHOI IIUTICHOCTI BOJHOI €KOCHCTEMH HiBEIOBAJIO
MOJKJIMBICTh TTPOMHUCIIOBOTO JIOBY XMXHX pHO (Cymaka, OKyHsS, coma, JKepexa, IIyKHd Ta iH.) y Hiil.
Eneprernyna Hilla 1uX KOHCYMEHTIB Pi3HHX HOPSIKIB Ha JaHUH MOMEHT € TOBHICTIO BUCHA)KEHOIO.
Xoua, Bxe Oinbiie 40 pokiB Boja y Iiif €KOCHCTEMI OIIHIOETHCS K IOMipHO 3a0pyTHEHa.

Tabnuys 1
OpieHTOBHUIi pO3Mip eHepreTHYHUX Hilll KOMIOHEHTIB TPO(piyHOr0 JaHIIOra
JHinpo-By3bKoro JuMany

Boana S — KoncymenTtu 1-ro KoncymenTu 2-ro KoncymenTu 3-ro nopsiaky
eKocHCcTEMA poayn MOPSAAKY NMOPSAAKY (xuki puodu)
S 1012 S 1012
625,32 - 10 12,5-10 1,25 - 102 kkan 0,125 - 10 kkan 0,0125 - 102 kkan
KKaJ KKaJ
% mepexony 2 10 10 10
eHeprii

Huni, mpomuciy 1iel kateropii pud Maibke HeMae: 11 pe4OBUHHUI €KBiBAJICHT JJII KOHCYMEHTIB
4yeTBepTOro nopaaky (oaunu) ckiagae 1200 ToH moOpoky, Xouda rno ¢akty no0yBaroTh 61au3bko 1%
HaBEJCHOTO 3HAYCHHS.

TakuM YWHOM, TPOUTIOCTPOBAHO MPHKIAA XPOHIYHOI TOKCHYHOCTI BOAM, SKa BIUTMBAaE Ha
NPOXYKTHBHICTh BOJHOT E€KOCHCTEMH YINPOAOBXK TPHUBAJIOrO TMeEpiofy dYacy, KOJIH OibIIiCTb
HOPMATHBHHX TOKA3HHUKIB HAWYACTIIIIE BiAMOBIIAIOTH 3aTBEPKEHUM CTaHAAPTaM i JIUIIIE CE30HHO a0
KOPOTKOYACOBO 3MIHIOIOTHCS. KOMIUTEKCHUI BITYK €KOCHCTEMH B MEKaX KOHKPETHOTO PETiOHY iTKO
BUJIHO y KiHIII TpO(IYHOTO JaHIIoTa.
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OHUCKOBELb M., JIOTIOTUY H.51., TAH/3 H.M. (YKPAIHA, JIbBIB)

OCOBJIMBOCTI PO3MOALITY TA MITPAIIIT PAJIIOAKTUBHUX PEYOBUH Y
KOMIIOHEHTAX BOJHUX EKOCUCTEM

JIvgiscokuil HayionanbHul a2papHull yHigepcumem
30831, sy Borooumupa Benuxoeo, 1, [yonanu, Yrpaina,; kafedra_ekolog@ukr.net

Abstract. The main scientific publications and normative documents on water management in
the conditions of radioactive contamination are analyzed. Are raised problems of distribution and
migration of radionuclides, as well as features of their bioaccumulation and biomagnification in
components of aquatic ecosystems.

[IpobneMu pamgioHYKIiAHOTO 3a0pyIHEHHS BOJHUX EKOCHCTEM BHCBITIIOIOTHCS y 0araTtbox
miteparypHux jpKepenax (Pomanenko ta iH., 1992; I'yakos, 2006; Ky3smenko Ta iH.,2010). Cporomni
OIHUM 3 TPIOPUTETHUX HANPSAMKIB IOCTIIKEHb Yy Taily3l palioeKoJIorii BBa)KAIOTbCS BHBUCHHS
3aKOHOMIpHOCTEH Mirpamii paxioakTUBHHUX PEYOBHMH y KOMIIOHEHTaX MPHUPOAHUX EKOCHCTEM Ta
MIPOTHO3HA OIiHKa 3a0pyaHeHHS BogHUX ekocucTteM (I'ymkos, 2016).

Posmomin Ta wirpamis pamioHYyKIiAiB Yy BOJAHMX €KOCHCTEMaX BH3HAYAETHCS CKIIATHIM
B3a€MOIOB’SI3aHMM BIUITMBOM (Di3MKO-XIMIYHMX Ta TiApOJIOTiYHMX mpoueciB. JuHamika BMicTy
pamioOaKTUBHUX PEYOBHH Yy BOJOHMax OOYMOBJICHI IIEpioloM HAIBpPO3Mamy pPagiOHYKIIIIB,
HaJXOKCHHSIM Ta TporiecaMu copOiii-necopOIrii 3 TOHHNX BiAKIAIIB, BILTHBOM TiIpOOiOHTIB TOIIO.
PanioakTuBHE 3a0pyJHCHHS PUPOJHUX BOJ| € YK€ HEPIBHOMIPHHUM 1 HE 3aBXIU HOT0 iIHTCHCUBHICTh
CHiBMajae 3 IIBHICTIO 3a0pyIHEHHS IPYHTY.

Haii6inpmr HeOe3meyHMH € PamioHyKIiAM 3 TPHBAIMM IEPiOAOM po3Magy, IO MaroTh
MiZBUINEHY 3JaTHICTh N0 MEPEeMIIeHHS Y BOJI, 30Kpema %0gr, 2%y, 2%Rd ta ¥'Cs. Sk Bimomo,
PaliOHYKIIIM, IO TOTPAIUISIOTh Y BOJOWMH, KOHIIEHTPYETHCS B OCHOBHOMY Yy IOHHHUX BIIKJIAmax
3aBJIAKM X BHCOKil copOuiiiHiii eMHOCTI, a piBeHb iX 3abpyaHenHs mocsrae 1 mun Bx/m®. Ockinbkn
ixTioayHa y MPUPOAHUX yMOBaxX XapUyIOThCS Ha JIHI BOJOWM, TO PiBEHb ii 3a0pyIHEHHS TaKOX €
JIy’)Ke BUCOKHM. YacTo CrocTepira€TbCs HAKOMUYCHHS IITYYHUX PATIOHYKIIAIB y psaay ditodar —
Ooentodar — puba-xmwxak, TOOTO HaHOUIBIIMK iX BMICT BHUSBIEHO B OpraHi3mMax pHO-XIDKakiB, a
HaiiMmeHmmii — Qitorurankrodara. lle moBs3ano 3 mpomecamu OGioakymydsamii Ta OiomarHidikarii
PamiOHYKIIIIIB Y Xap4yoBOMY JIaHIt031. ToMy icHye HeOe3leKka BTOPUHHOTO 3a0pyJHEHHS BOJHOTO
CepeIoBHIIA 32 PaXyHOK Mirpauii pafioHyKiIiiB i3 3a0pyAHEHNX AOHHMX BiAKIaniB i rizpobioHTiB. B
CBOIO 4Yepry, puOM HajexaTh A0 HAHOUTBII pajiovyTJIMBHX TifpoOioHTIB BomoiiM. B Vkpaini Bxke
JABHO [IIOTH JOIyCTHMI PiBHI BMICTy pamioOHYKmiAiB it puOHOi mpoaykmii (AP 2006), saxumwu
nepen6aveHo A0MyCTHMY ITUTOMY aKTUBHICTh st *°Sr na piBHi 35 Br/kr, *¥'Cs — 150 Bx/kr.

Takum 4rHOM, BOJTHA 000JI0OHKA Oiocdhepr € HAWBAKITUBIIIAM JIETI0 HAIXOKEHHS 1 aKyMYyJIALii
MPUPOTHUX Ta MITYYHUX PAIOHYKIINIB. A SK BiZOMO, BMICT y BOJIi HaBiTh HE3HAYHNX KOHIICHTpPAIIIH
PamioHYKIiAIB CHOpUUMHSIE 11 pafioakTHBHE 3a0pyJHEHHS, 1110, B CBOIO Yepry, CTAHOBHUTH HEOE3NeKy
JUISL BCIX KOMITOHEHTIB BOAHOT ekocucTeMHu. ChOTOAHI MMPOCTEXKYETHCS Jesika TeHACHLIS 10 3HUKEHHS
pallioakTUBHOTO 3a0pyJHEHHS BOJHHMX €KOCHCTEM BHACHIZOK pO3Maay «KOPOTKOXKHBYYHX)
PamioOHYKIIIIIB Ta iX Mepexoay y JoHHI Biakmamu. OKpiM TOro, BiIOMI YHCICHHI METOAM OYMIICHHS
BOJIOIIM, 30KpeMa MeXaHiuHi, XimiuHi, OiosioriuHi, (uorariiini. [yis 3MEHIICHHS NEpPEHECCHHS
PamioOHYKIIIIIB TEUi€I0 PiYOK BUKOPUCTOBYIOTH CIICIiabHI IMHU-TIACTKH, «JIOHHI MPUTYJIKW», a TAKOXK
pizHi QimpTpamiiHi mepeMuykd, Tpebdimi, 3araTh. Bci 1l 3axoan CHOPHSIOTH 3MEHIICHHIO PiBHA
PaaioOHYKIIITHOTO 3a0pyAHEHHS BOJIHUX €KOCHCTEM Ta MOKPALICHHIO Pai0eKOJIOTIYHOI CUTYAITil.
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BOCAK I1.B., TIOITOBUY B.B. (YKPAIHA, JIbBIB)

BIIJIMB BIZIBAJIIB ITAXTHUX TEPUKOHIB HOBOBOJIMHCBKOI'O
TTPHUYOIIPOMUMCJIOBOI'O PAMOHY HA TPYHT

JIvsiscoruil Oepoicasnull yHieepcumem 6e3neKu HummeoisiibHOCHII
79007, eyn. Knenapiscoka 35, Jlvsis, Yrpaina, ldubzh.lviv@dsns.gov.ua

Abstract. The rock mass has additional pressure on the soil of the heap base, which leads to a
change in their filtration properties. However, the most significant effect is manifested in the
substitution in the aeration zones of soils and this leads to their secondary mineralization, as well as is
accompanied by the redistribution of most of the macro and micro components. Thus, not counting the
irretrievably lost soil at the base of the dumps, from the point of view of agricultural importance
should pay attention to the engineering and geological aspects in terms of impact on the soil
surrounding the heaps.

Bukuau 3 00Ky TEpHKOHIB MOXXYTb MOIIMPIOBATHUCS HAa COTHI METPIB 3aXOIUIIOIOYM BEJIHKI
IO, BKJITFOYAIOYH celiTeOHi TepuTopii. KOMIOHEHTH BHUKMAIB OCaKYIOUYHCh Ha 36MHY ITOBEPXHIO
3a0pyQHIOIOTh TPYHTH, HPU I[HOMY (GOPMYIOTHCS BMICT XIMIYHI €€MEHTH y MOPOAHMX BiaBajiax
(opeomnu po3ciroBaHH:).

JocBin mpoBeneHHS MEPiOANYHOTO €KOJOTIYHOTO MOHITOPHHTY TIPYHTIB TMOOJIM3Y TEPHKOHIB
HOKa3ye, 10 TakKi IPyHTH MalOTh MigBHiieHui (oH, mo vacto nepesuinye ['IK must kaamio (Cd),
apcery (As), mepkypito (Hg), mmombymy (Pb) Ta cynbdar-iiona (SOs%). [onoBHUM Kepenom
3a0pyIHEHHS IPYHTIB JaHUMU KOMIIOHEHTaMH € YNCJICHHI BUKUAM 3 OOKY BiJBaIiB.

CaMi TEpUKOHH Ta OpEONH pO3CiIOBaHHS 3a0pyIHIOIOUMX PEUYOBHMH B TPYHTaxX CIIyXXaTh
JoKeperaMu 3a0pyAHEHHsI BOIHOTO CepelloBHIIA Cyb(aTraMu i TOKCHUHUMH KOMIIOHEHTaMu (puc 1).
[Ipu upoMy 3a0pyAHIOETHCA IMOBEPXHEBHH CTiK, IO BHJIYTOBYE PO3YHMHHI Cyib(aTd 3 MOBEpXHi
TEPUKOHIB 1 TPYHTIB, 1 mMa3eMHi Boxu B mporieci iH(impTpalii 3a0pyaHeHnX aTMoc(epHHX OIau.
Bigomo, mo moBepxHEBI Ta MiA3€MHI BOAM MIiCBKOI MEXi MarOTh BHCOKY MiHepauizarlito (OiurbIne
2 /1), )opcTKicTh (Oisbiie 15 Mr-exB/i), Cyab(paTHO-HATPIEBHIA CKIIAI.

Puc. 1. [Ipouecu BogHOT epo3ii Ha CXWITi BiBay Ha TepuTopii HOBOBOIMHCHKOTO TipHIYOMIPOMHUCIOBOTO PETIOHY

BusiBisieThest BepTHKaAIbHA 30HANBHICTD, KOJM Y BEPXHIH YacTUHI 30HU aepailii BHIUIIIOTHCS
KOHKpeIii i MPOXKHUITKK 3eMJIUCTHX arperariB COAOBHAX MiHEepaiB HIKYE MO pO3pi3y 3’ SBISETHCH TiIlC,
SKUW JTajli CTa€ OCHOBHUM TEXHOTCHHUM MiHepasioM. Taka MiHepaibHa 30HANBHICTH OOYMOBIICHA
PI3HOIO PO3YHHHICTIO COJJOBUX MiHEpAIiB i Tilcy y BOJI.

Heb6esmneka npoueciB aHTPONOT€HHOIO 3aMillleHHs TPYHTIB OCHOBU HIAXTHUX IOPiJ MOJSTAE B
TOMY, II0 TIEPBUHHI NPUPOAHI IPYHTH 3 KOHKPELisIMU KapOOHATIB MalOTh TOCUTh XapaKTEPHY BUCOKY
MIIHICTh K B CYXOMY, TaK 1 y BOJIOTOMY cTaHi. Ha BinMiHy BiJ HUX 3arilicoBaHi IPyHTH 30epiraroTh
CTIMKICTh JIUILE B CyXOMY CTaHi, a TpHBaje 3aMOYYBaHHS CYNPOBOIKYETbCS PO3UMHEHHSM TilCy 1
BiJINIOBITHO BTPATOIO HECYYHX 3A10HOCTEH IPYHTIB.
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MITS M., BELOSHENKO K., NEKOS A. (UKRAINE, KHARKIV)

THE STABILITY INVESTIGATION OF PERIODIC AERATION ALGORITHM
USING MATLAB SIMULATION

V.N. Karazin Kharkiv National University; Svobodu 4, Kharkiv, Ukraine, nmits@karazin.ua

Abstract. Based on the theory of system differential equations the mathematical model of the
aeration treatment waste processing has been create.

The kinetic model of the water treatment plant could be present by the system of differential
equation:

dx F dS_F _ B dg F =P‘ma.xs
Friai AT A A i PRl et L T Ay

Yys ,
Using the model concept the algorithm of periodic aeration has been investigated. The Mathlab

simulation showed that the cultures growing is table and waster decreasing. The optimization process
gets the data of the optimal aeration period time and the automatization algorithm constant.
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Simulation model in Simulink

The biomass (uppef curve) and water treatment
(down curve) concentration

Conclusion: Study of a periodic aeration algorithm gives opportunity to use the automatization
constant in industrial application. The more stable aeration processing allows minimize the waster in
water, maintains the maximum concentration of biomass for the one hand, and decrease the consumed
power for the other.
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'KPYIIEM K.C., 20BPYY K.I. (YKPATHA, 3ATIOPIXOK )

HOBHWM IMIIXIJ 10 BUBYEHHS BIOTHIUKATUBHUX MOXKJIUBOCTEN
NN POKOJUCTAHUX JEPEB

3anopizvruii 0epacasnuii meouunuii ynisepcumem
69035, np. Masxoscvkoeo, 26, 3anopidxcoics, Ykpaina, zSmu@zsmu.zp.ua
23anopizvKuil HaYiOHATbHUL YHIGEpCUmem
69600, syn. JKykoscvkozo, 66, 3anopidcocs, Yrpaina

Abstract. The aim of this work research was create a phytoindication method of the
environment by the degree of leaves damage of Betula pendula Roth., namely by chlorosis and
necrosis; to determine the quality of the environment in the VVoznesenivskyi district of Zaporizhzhia in
the summer period of 2020. The complex state of the atmospheric air of the VVoznesenivskyi district of
Zaporizhzhia in June 2020 was characterised as satisfied, dE = 48,66 + 2,23 units. In July and August
of the same year, the dE index was 36,71 + 1,06 and 39,98 + 1,27 respectively (moderately polluted
air).

Ha cporomni ¢iToiHIMKATHBHI MOXJIHMBOCTI AEpEB-iHAMKATOPIB OOMEXYIOTHCS, SK MPaBHIIO,
BUBUCHHAM (IYKTYIOUOI acHMeTpil JHCTOBHX IIIACTHHOK Ta SKICHOIO (Bi3yaahbHOIO) OIIIHKOIO
MOIIKO/KEHb JIUCTKIB. B OcHOBY Hamoi po3poOku Oyso IOCTaBIEHO 3ajady CTBOPUTH CIIOCIO
OiloiHAMKaLil KOMIUIEKCHOTO CTaHy aTMOC(EPHOro MOBITPS LUISIXOM OLIHKH KOJBOPY HOIIKOMKEHUX
JMCTOBHX IUTACTHHOK Oepesu mosucioi (Betula pendula Roth.) kimekicanmu metomamu. Tomy MeETOIO
pob6otu O6yi0 po3podbuTH ePeKTUBHUN eKcrpec-crocid ditoinauKarii crany aTMochepHOTo MOBITPSI.

[ BU3HAYeHHS CTyNeHs 3a0pyIHEHHs aTMOC(epHOro MOBITPS Ta IPYHTY MPOBOIMIN DAL
nociigoBHUX npouenyp: 1. Y nepion uepsusa-cepnus 2020 poxy BinOupamu aucTs 6epe3n moBHCIoi (3
HIDKHBOTO spycy). Bubipka ckmamanacs 3i 100 muctki 3 10 nepes mo 10 3 xoxkHOTO. Micie Bimbopy
npo6 — BosHeceHiBchkuil paiion M. 3amopixks; 2. Dororpadysanu 3i0paHy BHOIpKY Ha Oiomy
apky1i nanepy uudposum doroanaparom (6e3 cnanaxy) Ha Bigcrani 30-50 cM Big 00’ekTa 3HIMaHHS
npu mMTy4HOMY OcBiTieHHi 150 nk; 3. Bu3Hauanu BiATIHKM iX KONBOpPY Yy HH(POBOMY BHUIJISII, IJIS
90r0 3aBaHTaXyBaH (poTorpadii B koM 1otepry nmporpamy AdobePhotoshop, o6upanu 50 noBimsHUX
TOYOK Ha KOXHOMY JIMCTKY Ta BW3Hauanu ix BiariHku (Lab); 4. PospaxoByBanu pi3HULIO B
iHTeHcuBHOCTI Koubopy (OE) KOKHOTO JIMCTKa y MOpPiBHAHHI 3 KOoHTposieM y mporpami CIEDE2000
[[TaT. 49812]; 5. O6panu m1st KOHTPOIIO YEPBOHMN KOJIp 13 TOKa3HUKaMH KOJIbOpoBoi Moxaemi L=55,
a=79, b=68; 6. O0uuncoBanK cepeHe apuPMETHIHE PI3HHILI B IHTCHCUBHOCTI KOJILOPY Ta BU3HAYAIN
CTYHIHb YpPaXEHOCTI KOXXHOTO JepeBa; 7. Bu3Hayamy KOMIUIEKCHMH CTaH JOBKULISA 32 CEpeaHIM
3HAYEHHSIM IHTEHCUBHOCTI KOJIbOPY JIUCTKIB AepeB 00paHoi ninsHku. CkiamganHs TaOlHIli-BU3HAYHIKA
ommcano Hamu B [I1aT. 140207] (Tabum. 1).

Tabruys 1
IToxka3HUMKHM KOMILJIEKCHOIO CTaHny [[OBKiJI.]Iﬂ
O3Haka Mianason dE, ym. o1, CrtaH JOBKIJLIS
3eseHi JIMCTKH (310pOBi) 46 — 56 3a10BiIIbHUI
JinsHKY 3 XJI0pO30M 35-45 [TomipHe 3a0pyaHEHHS
JISTHKY 3 HEKpPO30M 24 -34 He3zanoBinpHuid

[lomepenni mociimkeHHs, npoBefneHi Hamu y 2019 pomi y TphoxX pailioHax M. 3amopixoks
(leBuenkiBchkuii, OnexkcaHApPIBCbKMA Ta XOPTHUIBKAN) MPOTITOM BECHSHO-JTITHHOTO TMEPIOAY,
MOKAa3aJM, M0 eKOJOTiyHui ctaH OJeKCaHIPIBCHKOTO paiioHy M. 3amopikiks XapakTepU3yBaBCs SIK
HE3aJI0BUILHHUI TPOTITOM BECHSIHO-TiTHROTO nepioay 2019 poky (dE = 29,80 ym. on.), Ha BiaMiHY Bix
Xoprunpskoro Ta IlleBueHKIBCEKOTO paifoHis, mae mokasuuku dE 6ymu B 1,7 Ta 1,3 pasu BUIMMH, 110
CBIIYMTH PO 33JI0BIJIBLHUI CTaH Ta MoMipHe 3a0pyaHeHHs, BiqnosigHo [Kpyneii K.C. ta in., 2019].

KommnekcHuit cran atMocdepHoro noBiTpss BozHeceHiBChbKOro palioHy M. 3amopixks y YepBHi
2020 p. xapaxkTepu3yBaBcs sk 3anoBinbHuA, dE = 48,66 £ 2,23 ym. oa. B numHi Ta cepnHi mbOro x
poky mokasuuk dE ckiaas 36,71 + 1,06 ta 39,98 + 1,27 yM. o1., BifIIOBIAHO, IO CBiIYHUTE PO TOMIpHE
3a0pyaHeHHs atMochepHoro noBitps. OTiKe, TOJOBHOIO MEPEBArol CIIOCO0Y € HOro eKOHOMIYHICTB,
IMIBUJIKICTH Ta TMPOCTOTa BHUKOHAaHHA. BincyTHicTe moTpebu B 00O0B’SI3KOBIH  HASBHOCTI
CIIeITiaTi30BaHOTO OOJIaTHAHHS, IPUIIAIIB VIS XIMIYHOTO aHAITi3y, TO3BOJISE BU3HAYATH KOMIUICKCHUIH
CTaH JIOBKUJIJIS 32 CTYTIEHEM ITOIIKO/KSHHS JINCTOBOI TUIACTUHKH JIEPEB.
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XUMHH O.1. (YKPATHA, JIbBIB)

AJIBEHTHUBHI BU/IN OPI"AHI3MIB - BA)K.JII/IBI/IIZI YUHHUK 3SMEHIITEHHA
NPUPOJHOI'O BIOPO3MAITTA

JIvsiscokuii nayionanvhuil yHieepcumem imeni leana @panka; 8yn. I pywescokoeo, 4, m.
Jvsis, 79005, Vkpaina; olha.khymyn@Inu.edu.ua

Abstract. Due to the rapid development of industry, agriculture, economy, technical and energy
progress, the boundaries of biogeographical areas have changed. The spread of biological invasions is one
of the main factors in the transformation of natural ecosystems. Invasive plant species cause degradation of
ecosystems and reduction of biodiversity. To date, this problem has not been studied enough. Continuous
monitoring and accumulation of information about adventive species and their impact on phytocenoses is
the first step to control them in the future.

HacnimxoM OIBHAKOTO pO3BHTKY IWBLII3AIlii, TEXHOJOTIYHOTO Ta EHEPreTHYHOTO IPOTPecy
JIFOJICTBA, CTAJIO Pi3Ke 3HIKSHHS 010pO3MAITTS, SIKE € OCHOBHUM MOKAa3HUKOM YKUTTE3ATHOCTI Ta CTIHKOCTI
exocucTeM. ToMy, OMHHM i3 TOJIOBHMX UMHHUKIB SIKi 3MIHIOIOTh HAaBKOJIAIITHE TPUPOIHE CEPEIOBHIIEC
BU3HAHO 0i0JIOTiYHI 1HBa3i1.

BiosnoriyHi iHBa3ii - Iie MPOIEC CBIJOMOrO YK HECBIJJOMOr'O IMEPECEICHHS JIOIUHO PI3HUX BUJIIB
OpTaHi3MiB Ha HOBI TEPUTODIi, I SIKUX BOHH HE OyJIM XapaKTepHUMH padimre. ToOTo mporec akTUBHOTO
BTOPTHEHHS aJBCHTHUBHHX BHIIB y HOBI IICHO3W, SIKI HAWYACTIIIe MAarOTh KaTtacTpoivdHi HACTIIKHA I
aBTOXTOHHUX BHIiB. Ha BiMiHy Bij aOOpUTreHHUX BHJIIB, IM BIIACTHBA BICOKA PENPOIYKTHBHA aKTHBHICTB,
HIMPOKa EKOJIOTIYHA aMILIITY/ia Ta BHYPIIIHEOBUIOBA MIHJIMBICTh 03HaK. (AnMoB, 2004).

Ha Ttepuropii YxpaiHw, 3riTHO TPOBEICHHUX OCTIHKEHb, HaMiuyeThcs 830 BUIIB UyXKOPiTHUX
pocua (Tymina, 2015). Haiibinemry HeOe3nmeKy cepeml HHUX CTAHOBISATH BHUCOKOIHBA3iiHI BHIH, SKi
aKTUBHO 3aXOIUIIOIOTH Ta TpaHC(OpMyroTh HOBiI OioTomm. [leski aIBEeHTHBHI BHUAW CXPELIYIOTHCS 3
NPUPOAHUMH BUJIAMH, YTBOPIOIOUH TiOpPHAM 3MaTHI 10 BTOPHUHHOI iHBA3i1, 1110 € MOTEHIIIHHOI0 HEOE3MEKOI0
JUTSA MICIIEBHX €EKOCHCTEM.

Ha cporomuiniHiii JeHb € HEOCTATHHO BUBUCHWMH TPHYMHHN, MEXaHI3MH Ta MaiOyTHI HACIiIKA
Oionoriunmx iHBa3zid. KpiM Toro, npakTHYHO BiACYTHS iH(OpMALis NPO IPYHTOBUX TBAPHH, IHTPOMYKLIiS
SKUX HaluacTilie BiIOYBaeThCsl BUIIAIKOBO, O€3 KOHKPETHOI MeTH. BOHM JIeTKO MepeHocsIThCS pa3oM i3
00’€KTaMH CBIZIOMOTO TIEepeHeceHHs (IPYHTOBHUMH CyOCTpaTamMH, pOCIMHAMH, XapUOBUMH MPOTYKTaMHU,
010CHPOBHHOIO Ta iH.) Ha PI3HUX BUIIAX TPAHCIIOPTY. TaknuX IPYHTOBUX IHTPOYIIEHTIB HAHYACTIIIIE MOYKHA
3HaTH y OOTaHIYHMX cajax Ta OpaHXepesX 13 TPONIYHMMH POCIMHAMH, B KBITKOBHX TOpIIMKAX i Ha
npucaguOHnX nurtHKax. OJHUM 13 MpuKiTagiB onmcanux B jiTeparypi (Kampycs, 2003) € nepeneceHHS
TphOX BUJIB Kojemboun (Heteromurus nitidus, Hypogastrura purpurescens ta Entomobrya marginata) y
nevepy «OntumMictuunay Ha [loain crieneonoramMmu pasoM i3 IPOAYKTaMHU XapdyBaHHSI.

HecnpomoskHicTh y Maiil0yTHEOMY 3aro0irti mpoosemi 6i0iHBa3iii MoXKe IPU3BECTH A0 MOPYyIICHHS
OCHOBHHX JKUTTEBO BXKJIMBHUX C€KOJIOTIYHUX TPOIIECIB, SK HACTIIOK JIFOJACTBO CTPAKIATAME Bif eITigeMiit
TSOKKAX XBOpIO Ta MacmITaOHUX EKOJIOro-eKOHOMIYHMX 30MTKIB. BHM-BCeNeHIN 3amycKaroTh IpoIiec
HEBITHOBIIIOBATLHUX JJISl IOBKLILISL BTPAT.

3 oy Ha ICHYROUYl 3arpo3d Bl aJBEHTMBHUX BHJIIB, aKTHBHO IIOYMHAIOTH PO3BUBATHCH
JociipkeHHs B cdepi OloiHBasii. [HBa3iiHI dy>KOpinHI BUIM BH3HAHO OCHOBHOIO 3arpO30I0 MPHPOAHIM
exocucremam. Came TOMy, OCHOBHIMH 3aBJaHHAMH iICHYIOUOI CTparerii mo/i0 30epekeHHs 610po3MaiTTs €
PaHHE BUSIBJICHHS TAaKWX IHTPOIYICHTIB Ta ONEpaTHBHE 3armo0iraHHs iXHhOMY HEraTMBHOMY BIUIMBY Ha
EKOCHCTEMH.

Ha Bigminy Bix kpain €C, B YkpaiHi Taki crpaTerii jume HaOyBaroTh momyisipHocTi. CydacHe
po3ceNieHHs] BWAIB HEJOCTaTHRO JIOKYMEHTOBaHe, BIIICYTHI Ji€Bi Ta CTaHAApTU30BaHI CHCTEMH
MOHITOPUHTY Ta OOJIIKY BHIB-BCENICHLIB, L0 YCKIaAHIOE epeKTUBHUI KOHTpOIb 3a OioiHBazismMu. Kpim
TOTO, BOYKITUBO KOHTPOJIIOBATH CBIZIOMY IHTPOIYKIIIO BU/IIB, SIKY 3[JIHCHIOIOTH 33 U1l BUPILIEHHS PO0iIeM
pPECYpCHOTO  TIOTEHITialy  IIEBHUX  TEPUTOPIH Ta  ypi3HOMAHITHEHHS  3€JICHMX  HACaHKCHb
BUCOKOINPOIYKTHBHIMH Ta CTINKUMU 10 3a0pyIHEHb MICBKOTO CEPEeIOBHILA ASPEBHUMHU POCIHHAMH.

B mimsix 3anmobiraHHsi, KOHTPONIO Ta TMPU3YNHHEHHS PH3HKIB IHBa3iHUX Wy>KOPIAHUX BUIIB,
VYkpaiHa MOBHMHHA 3pOOWTH pSAI HEBIAKIAJIHAX OpraHi3aMiiHUX Ta TPABOBHUX 3aXOJiB. BH3HAYUTH
TEPUTOPIANIbHUI CTaTyC NOCIHIIPKEHOTO BUY; 3/IHCHIOBATA OIOKOHTPOJb aABEHTHBHHUX BHUIIB IPYHTOBOI
(ayHHU; po3pOOHTH Ta 3aPOBAAUTH JOKYMEHTH, 10 PErJIAaMEHTYIOTh OJIITUKY IIOA0 aABEHTUBHUX BUIIB,
SIK OJTHI€T 3 OCHOBHHX 3arp03 3MEHILICHHS PUPOIHOTO 010p03MaiTTs.

Ceminap 1 Seminar 1


mailto:olha.khymyn@lnu.edu.ua

58

DAVYBIDA L.I. (UKRAINE, IVANO-FRANKIVSK)

ANALYSIS OF THE HYDROGEOLOGICAL CONDITIONS OF
IVANO-FRANKIVSK REGION AS THE POSSIBLE FACTOR
TRIGGERING LANDSLIDE PROCESSES

Ivano-Frankivsk National Technical University of Oil and Gas
76019, 15 Karpatska St., Ivano-Frankivsk, Ukraine; davybida61085@gmail.com

Abstract. The research is devoted to the influence of hydrogeological conditions on the
formation of landslides for the territory of lvano-Frankivsk region, where they have a significant
spread. Analysis of the localization of landslides in relation to the structural units of hydrogeological
zoning allowed to establish certain patterns of the territorial intensity of landslide processes timed to
the spread of the mountain and plain landscape-hydrogeological complexes.

Regional studies and forecasting of landslide hazards are based on the analysis of factors that
contribute to the development and intensification of landslides. The impact of groundwater on the
activation of landslides is the most significant if the zone of landslide deformation is confined to
groundwater aquifers.

Ivano-Frankivsk region, considered in this work, is located on the territory of three
hydrogeological regions (Volyn-Podolian, Precarpathian artesian basins, Carpathian hydrogeological
folded region). The complex geological structure and geomorphological characteristics of the territory
have led to a large variety of its hydrogeological conditions. In particular, 9 varieties of the landscape
hydrogeological complexes (LHGC) are allocated within the region. 6 of plain type (4a(7), 5a(9),
6a(11), 7a(13), 7b(14), 9a(17),) and 3 of mountain type (M(1), M(2), M(3)) LHGC are among them.
The allocation of LHGC takes into account the structural peculiarities of the aeration zone, the aquifer
and the aquiclude, as well as the collecting properties of the aeration zone rocks, from which the
groundwater recharge (the infiltration of atmospheric precipitates) depends and, consequently, a
groundwater level regime, that affects the activation of landslides, is formed.

Overlay analysis of the layers of areas with certain intervals of groundwater table (0-3 m, 3-5 m,
5-10 m, 10-20 m, 20 m and 3-20 m), LHGC of different types, localization of landslides within the
studied area was carried out in GIS environment, as well as the calculation of contrast factors (Ri),
which characterized spatial intensity of landslides.

The results indicate the highest damage by landslide processes of territories with ranges of
variability of groundwater levels between 3 and 20 m (Ri = 1,56). For the territories where the
groundwater level is situated at 0-3 m and 5-10 m from the surface, the lower vulnerability is
characteristic (Ri = 0.74 and Ri = 0.91 respectively), whereas areas with levels of 3-5 m, 10-20 m
and> 20 m have the similar value of the contrast coefficients (Ri=0,45).

What about the damage of various types of LHGC by the landslides, the highest values of the
contrast coefficients are obtained for the areas of such mountain LHGC as M (3) (Ri = 3.34), M (1)
(Ri = 1.41), and such plain LHGK as 5a (9) (Ri = 1.38) and 4 (a) 7 (Ri = 0.99). The landslides damage
for another type of mountain LHGC, M (2), within the region is not significant (Ri = 0.49). Within the
region, landslides are not observed (Ri = 0) in the plain LHGK 9a (17), 7a (13) and 7b (14).

Analysis of stratigraphic sections and groundwater properties allows noting significant
heterogeneity of rocks of aeration zone and water-bearing stratum (in particular, the presence of
sandstones, argillites, marls, sand and clay deposits), the variability of filtration coefficients of
aeration zone is in the range of 0,5-15 m per day for the LHGC with a high level of landslides. At the
same time, the structure of LGGK, for which the development of landslides is not observed, is usually
more homogeneous, the filtration coefficients of there aeration zone vary from 0,01 to 8,2 m per day.

Therefore, there is an objective nesessity to study landslides and improve existing
methodologies for their forecasting, first of all by considering a wider range of triggering factors of
landslides intensification. Obviously, natural hydrogeological factors have to be primarily involved.
For the territory of lIvano-Frankivsk region considered in this work, the spatial distribution of
landslides is consistent with the taxons of hydrogeological zoning (LHGC), which should be used as
spatial patterns in creating regional forecasting models of landslides.
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KHOKH A.N. (BELARUS, MINSK)

INFLUENCE OF ANTHROPOGENIC FACTORS ON THE VARIABILITY OF
MORPHOLOGICAL AND ANATOMICAL STRUCTURE OF SCOTS PINE
ANNUAL LAYERS

Scientific and Practical Center of The State Forensic
Examination Committee of The Republic of Belarus;
220114, Philimonova str., 25, Minsk, Belarus;
npc@sudexpertiza.by

Abstract. The article presents a comprehensive comparative analysis of the state of coniferous
woods in Minsk in regions with a favourable and with predominantly the most unfavourable
ecological situation in comparison with control trees growing in relatively clean regions. The
morphological and anatomical parameters of annual layers (hereinafter referred to as — AL), reflecting
the severity of anthropogenic pressure on the urban environment, were revealed.

At present, air pollution is a powerful anthropogenic factor causing changes in the functioning
of coniferous phytocenoses in the urban environment.

The purpose of our research was to study changes in the morphological and anatomical
parameters of the annual layers of Scots pine under anthropogenic load.

The objects of the research were the pine plantations of Pervomaysky (with a favourable
ecological situation) and Partizansky (with mainly the most unfavourable situation due to a high level
of air and soil pollution, oppression of vegetation) districts of Minsk. Pine trees growing on the
territory of the state environmental institution "Berezinsky Biosphere Reserve" were taken as a
control. The average age of the trees studied was 75 years. The morphological and anatomical
parameters were analysed in the last 20 ALs.

The conducted researches have established that as the anthropogenic load increases, the width
of the annual layer decreases (p<0.01). Thus, a comparative analysis of the plantings under study has
shown that the widest annual layers are characteristic of the pine growing on the territory of the
Berezinsky Reserve (2,8+0,71, mm), while for Pervomaysky and Partizansky districts their width was
43% and 70% less. At the same time, it was noted that a closer dependence on the growing conditions
is characteristic of late wood than early wood. Thus, the width of early wood decreases on average by
2 times, while the width of late wood decreases 3-4 times.

With an increase in the level of anthropogenic load, changes in the number of early and late
tracheids correlate with changes in the width of the early and late wood of the ALs, i.e. the number of
late tracheids decreases more intensively as the ecological situation worsens than that of early ones.
However, it has been shown that, regardless of the comfort of the environment, the early and late
tracheids retain the same outline shape on the cross-section.

Note also that anthropogenic factors increase the radial size of the tracheids. In this case, the
degree of increase itself is significantly less than that of the width of the AL and the number of
tracheids. Analysis of the change in this parameter in early and late tracheids made it possible to reveal
a pattern opposite to that observed in changes in the width of the AL and the number of tracheids: the
radial size of the late tracheids increases to a lesser extent than in the early ones as the anthropogenic
load decreases. So, if in the early ones it changes by 50% a, then in the late ones — by 25-30%.
Besides, the late wood of the annual layers is characterized by one more feature: as the environmental
conditions deteriorate, the wall thickness of the late tracheids decreases (p<0.01), while in the early
tracheids it remains practically unchanged.

In general, we believe that the research conducted confirms that the study of the morphological
and anatomical parameters of the annual layers makes it possible to reliably identify anthropogenic
impacts associated with the pollution of Scots pine growing areas, and therefore can be recommended
for bio indication of the level of urban environmental pollution.
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YJIOBEHKO 1.0., KOBAJIEHKO O.B. (YKPAIHA, YMAHD)
3ABPYJIHEHHSA I'PYHTIB TA iX 3JIATHICTh 1O CAMOOUYHUIIIEHHS

Ymancoxuii nayionanvHutl Ynieepcumem cadisHuymea
20305, syn. Incmumymcoka, 1, Ymans, Yrpaina, udau@udau.edu.ua

Abstract. In this article, the authors consider the problem of ecosystem damage due to
anthropogenic impact on soil pollution by pesticides and other toxic substances. emphasis is placed on
the presence of negative consequences of the impact of human intervention in the process of restoring
soil fertility and their further exploitation. The algorithm for reducing the level of fertility and the
proportionality of the involvement of pesticides for their treatment.

I'pynt - opraHiuHO-MiHEpaJbHHH NPOLYKT OaraTOpiyHOI CHUIBHOT MiSJIBHOCTI KHBHX
OpraHi3MiB, BOJIH, TIOBITPS, COHSIYHOTO TEIlIa i CBITIIA.

[MoTparuissHHS HA MOBEPXHIO Ta BCEPEAMHY IPYHTY 3a0pyIHIOBAdYiB, IO HE PO3KIAJAIOTHCS B
MPOIIECi CAMOOYUIIICHHS IPYHTY 1 3MiHIOIOTh HOTO BJIACTUBOCTI HA3UBAETHCS 3a0pYTHECHHSI 3€MEIIbHUX
pecypcis.

Sxmo B CKiIami 3eMenb BHUSABJICHI KUTBKICHI a00 SIKICHI 3MiHM, IO CTadHCs B Pe3yJIbTaTi
TOCHOAAPCHKOI AisUTBHOCTI Ta 1HIIUX aHTPOIIOTeHHHUX (PAKTOPiB, TO 3eMJIi BBaXKAIOTHCS 3a0pyAHEHUMHU.

dakropu 3a0pyOHEHHS 3eMesib JHIIE iHCIeKTopamu JlepaBHOI €KOJOriyHOi iHCHeKIil
MiHicTepcTBa OXOpPOHHM HAaBKOJMIIIHBOTO CEPEIOBHINA BCTAaHOBIIOIOTHCA. Uepes pi3HOMAHITHICTH
reoMop(OJIOTIYHIX, TEOJIOTIYHUX Ta TiIPOJOTIYHUX yMOB, OOMEXKEHICTh iH(opmamii mpo HUX Ha
KOHKpPETHHX AUISHKaX BU3HAYCHHS 00csATY 3a0pyAHEHHS 3€METbHUX PECYpCIiB y KOKHOMY BUMAIKY €
CcaMOCTIffHMM 3aBmaHHsM. Ha wMicrii, Iotomny, TIHOMHY TPOHWKHEHHS Ta OOCATH 3a0pyaHCHHS
BM3HAYAIOTh 3a HasABHOCTI iH(opmamii mpo KUTbKICTh 3a0pyIHIOIOYOi PEYOBHHH, AKa MPOHHUKIA Y
MEBHUM IIap 3emili 4M 3acMmiTmia ii moBepxH0. [nOOKe ekoyoriuHe i Oi0XiMiuHE OCIIKEHHS,
po3poOKa mporpamMu HeOOXiTHUX O3I0POBYMX 3aXOMIB B iHIIMX PErioHax €KOJOriYHUX KaracTpod €
TEPMiHOBUM 3arajibHOJCP KaBHUM 3aBJaHHSIM.

OtpyToximikati s OopoTebu 3 Oyp’stHamu (repOimunan), i3 TPHUOKOBHMH XBOpoOaMu
(3001MaM), IUPOKO 3aCTOCOBYIOTHCS B CUTLCBKOMY IFOCHOAAPCTBI 1 30epiratoTs Oinbiie 30 % Bpoxkaio
HA3WBAIOTHCS TECTUIMIU. XJIOPOBaHI BYIJIEBOIM, Hi€HH, CKIaaHi edipn (ochopHUX KHUCIOT, i
TIECTUITUAN 3HAXOATh HaltOIbe 3actocyBanHsa. OCHOBHA YaCTHHA TIECTHUIHIIB, P 00pOOITi MOCIBIB
HAKOIUYY€ETHCS HAa MOBEPXHI pocivH. BoHU ascopOyroThes MiHEpaIbHUMHU KOJIOIIAMH Ta OPTaHIvHOIO
PEUOBHHOIO TIpPYHTIB. Haanumku mNecTUHUIiB MOXYTh MIrpyBaTd 3 TIpaBiTaliilHUM IOTOKOM i
NOTPAIUIATH B IPYHTOBI BOMU. BOHM MOXyTh mepenaBaTHCs JIO JIAHIIOTa XapuyBaHHS 1 BUKIMKATH
3aXBOPIOBAHHS TBapHWH 1 JIFOJEH, HAKOMUYYIOUHCH Y TPYHTI. XJIOPOpraHiyHi CIIONYKH 1 rpyna Ji€HH €
HaiOnb crifikumu. [IpoTsaroM AekinpkoX pokiB BoHM 30epiratoTbest y rpyHTI. [lo Toro x, yuM BuIe
11033, TUM JIOBIIE 30€pira€ThCsi TOKCUKAHT.

BusnauatoTe Taki OCHOBHI yMOBH TOTpeOM OXOpOHH TPYHTIB Big 3a0pyIJHEHHS
NECTULMIAMH:CTBOPCHHS 1 3aCTOCYBaHHSI MEHII CTIHKMX 1 TOKCHYHUX CIIONYK TaK0XX 3MEHIICHHS 03
iXHBOTO BHECCHHS y I'PYHT;0XOPOHA I'PYHTIB Ta OXOPOHA I'PYHTIB BiH HaJJIMIIKY NECTHLHUAIB MAaIOTh
P CIIUTBHUX PHC.

OxopoHa IPYHTY Biji HQJUIMIIKY MECTUIMIIIB BKIIIOYAE B ceOe: po3po0Ka HOBHX JIOCTPOKOBO
OII0YMX TpaHysbOBaHUX (OpM 100pHB; BHUKOPHCTaHHS MPaBHIBHOI TEXHOJOIil iX BHECEHHS;
3aCTOCYBaHHS KOMIUIEKCHUX (OPM; TOTPUMAaHHs ITpaBuil 30epexeHHs 1 TpaHC()OpMyBaHHS.

OTxe, 3AaTHICTh IPYHTY OO CaMOOYMIIECHHS, OJHA 3 HAWIIHHIIINX BIACTUBOCTEH IPYHTY,
3YMOBJIIOETECSI TOJIOBHUM YHHOM 3aBISIKH JKUTTENISUIBHOCTI OakTepill. Y mpsAMIid 3aJe:KHOCTI Bif
010XIMIYHOT aKTHBHOCTI TPYHTIB 3HAaXOIWThCH NETOKCHUKAIiA i pyHHYBaHHS OTpyToXimikariB. Ilpm
BHECCHHI OpraHiYHUX JOOPHWB, IIi MPOIECH IHTCHCHUBHINIEC BiIOyBalOTHCSA B TPYHTaX 3 BEIHMKOIO
KUIBKICTIO TYMYCY.
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€3JIOBEIILKA 1.C. (YKPAIHA, KUIB)

OCHOBHI EKOJIOI'O-TEXHOI'EHHI ITPOBJIEMHA BUKOPUCTAHHSI
BOJHUX PECYPCIB HA BEPXHIU AIJIAHII BACEUHY JHIIIPA

Inemumym xonoionoi ximii ma ximii 600u im. A. B. [{lymancokoeo HAH Yxpainu
03142, 6ynve. Akademixa Bepnaocvroeo, 42, Kuis, Ykpaina, i.ezlovetskaya@ukr.net

Abstract. The work deals with the analysis of the current level of water use and disposal in the
upper part of the Dnieper basin (the Kaniv Reservoir basin) and establishes the causes of the
qualitative depletion of water resources. The work contains a description of the current ecological state
of the Kaniv Reservoir and a level of ecological well-being of its water ecosystems as well as water
protection measures by priority range.

[IpiopureToM cydacHOI Jep)KaBHOI €KOJOTIYHOI TIONITHKH € HaMaraHHd JIOCATTH 1
HiATPUMYBAaTH €KOHOMIYHO OINTHMAJIbHUH 1 €KOJOriyHO Oe3NeuHuil piBeHb BOAOKOPUCTYBAaHHS 3a
MIiHIMQJIBHOTO BIUIMBY Ha HABKOJHIIHE CEPEAOBUIIE, IO 3a0e3leuye HaliOHAIBHY BOIHY O€3MEKy
YKpaiH Ha OCHOBiI BIATBOPEHHS, PAIliOHATHHOTO BHUKOPHCTAaHHSI 1 OXOPOHH NPUPOAHHUX BOJIHUX
pecypciB. TakuM uymHOM OyzAe NOCATHYTO CTaHy CTIHKOTO BOJOKOPHUCTYBAaHHS, Ha SIKOMY MOXeE
0a3yBaTuCs CTaIUi PO3BUTOK CKOHOMIKHM AepkaBu. OIHAK 1 HA CHOTOJHI Ha I[bOMY IILISXYy BHHHKAE
YUMaIo mpooiieM, siKi HOTpeOyIOTh HEraifHOTO BHUPIIICHHS.

AHaii3 cy9acHOTO PiBHS BOJXOKOPHCTYBAHHS i BOJOBIABEICHHS Ha BEPXHIH MISHIN OacelHy
Huinpa (Oaceiin KaHiBCbKOTO BOAOCXOBHINA) @B 3MOTY OKPECIMTH KOJIO HAHOIIBII aKTyalbHHX
npoOieM. BcraHOBJIEHO, 1110 AKiCHE BUCHAKEHHS BOJIHUX PECypCiB 00yMOBIIOIOTH!

- HeoCTaTHS MOTYXHICTH (Ot 50 %) um He3aMOBILIbHA E€KCIUIyaTallisi OYUCHHUX CHOPYH, B TeEpIIry
4yepry, NiANPUEMCTB KOMYHAJIbHOTO I'OCIIOAAPCTBA;

- IOCTaTHBO BHCOKHH PiBEHb KOHIIEHTPALil IPOMHUCIOBUX 00’ €KTIB (MANIPHUEMCTBA JIETKOI, Xap4OBOi
ranysi i 4opHOi MeTanyprii);

- HU3bKa €(PEKTUBHICTh BUKOPWUCTAHHS THIIOBHX TEXHOJOTIYHHX CXEM OYMINEHHS CTI9HHX BOJ
KOMYHAaJBHOTO TOCTIOJapCcTBa 1 mpoMuciaoBocTi. CydacHi TEXHOJIOTIYHI TPUHOMHU HE B 3M031 BUAAIUTH
BiZINIOBiIHO 1O HOPMAaTHUBHUX BUMOT OiOTeHHI PEYOBUHH (B mepily 4epry, ¢pochaTh, a TAKOK HITPHUTH 1
a30T aMOHIHWI), opraHiuHi pedyoBHHU (OCOOIMBO B XapyoOBi MPOMHCIIOBOCTI), 3alli30 3arajbHe
TOIIIO;

- CKUJAaHHA Yy TOBEpXHEBi BOAHI 00'€KTH CTiuHUX BOJ. 3adikcoBaHe mpoTsAroM ocTaHHIX 20 poOKiB
MOCTYIIOBE 3MEHILIEHHA iXx 3aranbHoro o6’emy (Ha 40 %), B OCHOBHOMY, 3a paxyHOK KaTeropii
HOPMATHBHO OYHINEHUX CTIYHUX BOA (Ha 95 %), HIBEMOETHCS 301BIIEHHSIM KITBKOCTI 3a0pyIHEHNX
CTiuHUX BoX (Ha 67 %), B mepIy 4epry, HeAOCTaTHbO OYHUILEHUX. IIpOBITHOIO € POIb KOMYHAIBHOTO
roCHOAapCTBa, MIANPHUEMCTBA SIKOTO CKHIAIOTh A0 99 % 3aranbHOro 00’eMy 3a0pyIHEHUX CTIYHHX
BOJI;

- HaAXOKEHHS y TIOBEpXHEBI BOAHI 00 €KTHM 3HAYHOrO 0OCATY 3a0pyAHIOIOYMX PEYOBHH.
BusnaueHo, mo HaWOIMBIIMK TOHHAX 3a0pyJHEHP CKHHYTO HAa BEPXHIX [UISHKax OacelHy
KaniBchkoro BoJIOCXOBHIIIA, SIKI 3HAXOAATHCS IMiJT BILTUBOM M. Kuesa (145,8 Tuc. T, ado 85 %).

BignoBigHO cy4acHMi €KOJIOTIYHMI CTaH BEPXHBOI AUISHKH Oaceitny J[Hinpa 3a HalripmmMu
3HAYCHHSMH IMOKA3HUKIB SKOCTI Boau Binmosinae 111 kmacy — «3amoBinbHI», «3a0pyIHEHD» BOJIH.

OriHka CTymneHs eKOJOTIYHOro OJIaromoiydds BOJHOTO 00’€KTy, TOOTO MOKIIMBOCTI CTajoro
(YHKUIOHYBaHHS Ta BiATBOPEHHS OCHOBHHMX KOMIIOHEHTIB TiIpDOEKOCHCTEM, HE3BAXKAIOUM HA BILJIMB
TEXHOTCHHUX 1 MPUPOJHUX YHHHHKIB, MOKa3ala HEJOTPHUMaHHs HOro BHUCOKOro piBHS. BiaMideHo
MIEPEBUIICHHAS JONMYCTUMUX 3Ha4eHb ekojoriyanx HopmatuBiB (EH(m)) ma mimsami KaniBchkoro
BOJIOCXOBHINA B pailoHi M. KueBa 3a Takumu NpiOpUTETHUMH NMOKAa3HUKAaMH: a30T aMOHIWHHM, a30T
HITPUTHUH, a30T HiTpaTHUH, OiXpoMaTHa OKUCHIOBaHiCTb, HadTompoayktu (B 1,4-1,9 pasiB); xpom
3arayibHul (B 2,5 pasu); ¢peHonu, pocdop docdaris (B 3,5-3,7 pasis); CIIAP (B 4,7 paziB).

TakuM 4MHOM, MOKHAa CTBEPAXKYBAaTH, IO I'OJIOBHUMH IPUYMHAMHM BUHMKHEHHS HalpyXeHOI
eKOJIOTIuHOI cuTyalii y BepxiB’i Oaceiny JlHinpa € ckumaHHS y BOIHI 00’€KTH HEOUHUILEHHX abo
HEIOCTATHhO OYMINEHMX KOMYHAJIbHUX Ta MPOMHCIOBUX CTIYHHX BOJ 1 HaJOXOIDKEHHS 3 HUMH
3a0pyTHIOIOYMX PEUYOBHH.

I[lepioueproBuM BOIOOXOPOHHUM 3aX0J0OM ITOBHHHO OyTH po3poOJIeHHS HOBUX, €(PEKTHUBHUX 1
HAWOUIbII paliOHaNbHUX 3 €KOJOTiYHOI TOYKM 30py 1 EKOHOMIYHO BHUTIJHHX TEXHOJOTIH
BOJIOOYHIIICHHS, 1[0 JJO3BOJISATH MiHIMI3YBaTH 1 MONEPEAUTH 3a0pyAHCHHS BOJHUX 00’ €KTIB.
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COKOJIOBA J1.0., CKPUTIKIHA M.JT., OBUAPOB B.I. (YKPAIHA, JHIITPO)

BUKOPUCTAHHA MIHEPAJIOBMICHHUX BIAXOJAIB OJIICEIIEPEPOBKH B
EJACTOMEPHUX KOMIIO3NLIAX

lepoicasrnuii 6uwuti HABUAILHUL 3aKAA0 « YKPAIHCOKUL 0epHCABHUL XIMIKO-MEXHO02IUHUL
yrigepcumemy, 49005, npocn. I'acapina, 8, [ninpo, Ykpaina, sokolovalinal8@gmail.com

Abstract. The work is aimed at solving environmental problems of disposal of waste mineral-
containing waste from the production of sunflower oil both at the state and at the world level. The
results of the formation of technological, vulcanization, physical and mechanical properties of
elastomeric compositions with the introduction of a purified and thermally treated adsorbent are
presented.

BupoOHUIITBO COHSIIITHUKOBOI OJIii y HAIMii KpaiHi € MOTY>KHOIO Taly33[0 arpOolpOMHCIOBOTO
KOMITIEKCY, YKpaiHa € HalOUIbIIMM y CBiTI €KCIOPTEPOM COHSIIHHKOBOI omii. B 3anmexHocTi Big
TEXHOJIOT1i BUPOOHHIITBA COHSIIHUKOBOI Ol Ha cTaxii ajcopOIiitHoi padinamii (BigOiaroBaHHS) Ha
1 T omii BuKopucTOBYETHCS 12-15 KT amcopOenty. B pe3ymbrati 6mu3pko 100 THC. T/pik 3aMaciieHOTO
BIANPAIlbOBAHOTO aJICOPOCHTY 3alHMINAEThCS HA MIANPUEMCTBAX OJIEKUPOBOI Tamysi. 3TigHO
kiacudikaTopa BIIXOJIB, BiAMpaIboBaHUN COpPOEHT BigHOCUTBCS 10 IV kiacy HeOesmeku. OTxe
YTHITI3aIlis BiAMIpaibOBaHUX aICOPOCHTIB € HaraapHOI MpOoOIeMOI0 He JIHIe B YKpaiHi, a 1 Y CBITI.

B skocTi ancopOeHTiB MHUPOKO BUKOPUCTOBYIOTHCSI OEHTOHITOBA TJIMHA, MEPIIT Ta AiaTOMITOBI
¢binpTpyBaNbHI MOpOIIKK. BukopucTaHHs 3aMaciieHHX TJIMH Hece cepHo3HY HeOe3meKy, Tak sK, OJis,
sIKa MICTUTbCS Ha ancopOeHTi, € HHU3bKOKAIOPIHHMM TOPIOYMM 1 HPU HEBEIMKOMY IiABHUIIECHHI
TEMIIEpaTypy MOYMHAETHCS BHXIJ JIETKHUX 13 3aMacieHOoi IJIMHU 1 MOXJMBE caMo3aiiMaHHA. Tomy
nepe]; BUKOPHUCTAaHHSIM aicopOeHT Hamu OyB 0OpoOJieHHil JBOMa croco0amu: a) OYHIIEHHI
OpraHiuHUMH po3unHHHKaMHU (IpoaykT AC-COou); ©) miciis OYMIIEHHs AOAATKOBO MPOKAICHUH 3a
temneparypu 800°C npotsrom 6 romus (mpoaykr AC-COmp).

Mertoto poboTH cTana omiHKa (i3UKO-XIMIYHHUX XapaKTepUCTHK OYHINEHHX MiIHEPaTIOBMICHHX
aIcOpOCHTIB Ta JOCIIKEHHS 3arajbHOr0 KOMIUIEKCY BJIACTHBOCTEH I'YMOBHX CyMilllel Ta ryMm 3 iX
BMicTOM. B po00Ti BUKOpHCTaHO €aCTOMEPHI KOMITO3HIIiT IBOX THITIB: MOJICIbHI HA OCHOBI 11vc-1,4-
TOJTI130TPEHOBOTO KayIyKy Ta MPOMICIIOBI (I BATOTOBJICHHSI OIrOBOT YaCTHHU MPOTEKTOpA ITHH) Ha
OCHOBI KOMOiHamii I1MC-0yTaJiEHOBOTO Ta MAaCJIOHAIIOBHEHOTO OyTa/li€H-0-METHIICTUPOJIILHOTO
Kay4yKiB.

[Y-ciekrpanbrnii ananiz npoaykry AC-COod mokaszaB, mo miciast 0OpoOKH pO3YMHHHUKAMHU
3pa3oK MICTHTh 3HA4YHY KiJIbKICTh BYTJIEBOAHEBHX CIIONYK 3 KapOOKCHIBHHMHU TPymH. AICOpPOITiEr0
quOyTuindranaTy BCTaHOBIEHO, O TepMooOpoOka AC-COoY CcympOBOMXKYETHCS BHUIIATIOBAHHSIM
OJIiEBMICHMX KOMIIOHEHTIB Ta YaCTKOBHM PYHHYBaHHSIM KPUCTAJIIYHOI CTPYKTYPH aICOPOCHTY.

JlocmimKkeHHsT MOIETFHUX €JTacTOMEpHIX KoMIro3uinii 3 BMicToM AC-COo4 y KOHIIEHTpaIlii BiJl
20 no 80,0 mac.u. mokasajiu, IO Ha BIJMIHY Bij Jii KaoJiHy IiJBUIICHHS J03YBaHHS JOCIIiTHOTO
NPOLYKTY CYHPOBOIKYETHCS YIIOBUIFHEHHSIM MPOLECY CipyaHoi ByJIKaHi3alil Ta 3HIKEHHAM CTYIICHIO
3MIMBaHHSA B TIOPIBHSHHI 3 KOMIIO3WIIE€I0 O€3 HAMOBHIOBada. 3a pPIiBHEM MIHIMAJIbHOTO MOMEHTY
KpyTiHHS Ta B’s3kicTio 3a Myni mpoaykr AC-COou 3a Ttemmeparypu 143°C i 155°C vy
JOCHIDKYBAaHOMY Jiana3oHi KOHLEHTpalild MOKpally€e TEXHOJOTIYHI BJACTUBOCTI TYMOBHUX CyMilIeH.
AHani3 NpyXHbO-MIHOCHUX XapaKTEPUCTUK T'yM II0Ka3aB, 10 33 HOPMAJIbHUX YMOB BHIPOOYBaHb
ryma 3 AC-COoY moCTymarmoThcd TymMaMm 3 KaoJliHOM, ajie BOHHM OumbmI CTiliKi [0 il BHCOKHX
TEMIIEPATyp 1 TEIIOBOTO CTapiHHA.

Bcranosneno, mo momatkoBo BBeneni 10,0 Mac.d. IOCHiAHMX MiHEPATIOBMICHHX IIPOIYKTIB
MO3UTHBHO BIUIMBAIOTh Ha (OPMYBAHHA TEXHOJIOTIYHMX BJIACTUBOCTEW TyMOBOi cyMimmi i
BUTOTOBJICHHSI OiroBOi YacTHHHM MPOTEKTOpA BIAHOCHO [Iii MPOMHUCIIOBOTO HANlOBHIOBaYa MapKH
Ultrasil VN 2 GR. Ha Binminy Bix aii npoaykty AC-COou i manoBaioBaua Ultrasil VN 2 GR, npu
BBeJIeHI TepMooOpodieHoro npoaykty AC-COrmp 30epiraroThesi 30a1aHCOBaHI KiHETHYHI MapaMeTpH
MPOIIeCy BYJIKaHI3allii Ta BACOKUN PiBEHb 3IIUBAHHS €J1aCTOMEPHOT KOMITO3HIIIT.
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COKOJIOBA J1.0., OBUAPOB B.I. (YKPAIHA, JHITIPO)

YETBEPTUHHI AMOHIEBI COJII - BIOAKTUBATOPHU CIPYAHUX
BYJIKAHI3YBAJIBHUX CUCTEM EJIACTOMEPHHUX KOMITO3UIIINI

eporcasruil suwyutl HABYANLHUL 3AKIA0 « YKpaiHcbKull 0epicasHull XimMiko-
mexnonociunui ynisepcumemy; 49005, npocn. 'acapina, 8, /ninpo, Yxpaina,
sokolovalinal8@gmail.com

Abstract. The possibility of greening the rubber industry by partially or completely replacing
synthetic ingredients with biocompounds (quaternary ammonium salts - QAS), reducing the
vulcanization time of rubber compounds, respectively, saving energy resources was demonstrated. An
alternative replacement of stearic acid by three types of quaternary ammonium salts with different
structure, salts synthesized on the basis of hydrazide, triisocyanate of castor oil and furfuryl alcohol,
was proposed.

[Ipobnemam eKkoNOTiYHOI OE3MeKHu MaTepialliB, SKi BHKOPHUCTOBYIOTHCS IUISI BHUTOTOBJICHHS
TYMOTEXHIYHAX BHUPOOIB, B MEPIIy HYEpry IIHH, CBITOBOIO CIIUTFHOTOIO NPUIUIAETHCS IIiABHIIEHA
yBara, OCKUJIbKH BHPOOHHMIITBO T'YMOBUX BHPOOIB Ta TEXHIYHOTO BYTJIELIO BiIAHOCHTHCS OO MEpIIOi
rpynu kinacudikamii kaHueporeHHuX (pakTopie MiXKHapOAHOTO areHTCTBA 110 BHUBYEHHIO paky. ToMmy
BUBYEHHS TOKCHYHMX Ta KAHIEPOI€HHMX BJIAaCTUBOCTEH CHPOBMHM Ta MarepiamiB, fKi
BUKOPUCTOBYIOTBCSI Y TYMOTEXHIYHOMY BHPOOHMLTBI, Ta MOLIYK albTEPHATHBHUX EKOJIOTIYHO
Oe3meyHuX MarepianiB € CyYaCHHM HampsIMKOM JOCHIPKEHb 1H)KEHEPiB-TEXHOJIOTiB T'yMOBOI
MIPOMHMCITOBOCTI.

Y poOoTi CKOHIIEHTpOBaHA yBara Ha BHBYCHHI BHKOPHUCTAHHS B €TACTOMEPHHUX KOMITO3HIIISIX
MOJENBHOTO Ta TPOMHUCIOBOTO THIIB Ha OCHOBI KapOOJAHIIOTOBHUX CTEPEOpEryISipHUX Ta
HECTEPEOperyIsIpHUX KaydyKiB HETBEPTHHHUX aMOHI€BHUX COJEH, CHHTE30BaHHMX 3 BiJHOBIIOBAHOI
cupoBuHu: Qypdypunosoro ciimpry (HAC-1 — YAC-4), rigpazuny (HAC-5), tpuizomianary (YAC-6 —
YAC-8) xacTopoBoi oii.

Hocmimkennss YAC y cwiafgi MOJCIBHUX €IacCTOMEPHUX KOMITO3UIIE Ha OCHOBI
CTepeoperysipHOTO 1Hc-1,4-110ii30IIPEeHOBOT0 KaydyKy TOKa3ajld MOMKJIMBICTh €HEpPro30epeKeHHS
Ipy BUTOTOBJIEHHI T'yM, a came, YAC sk Gi0aKTHBATOpU B MOPIBHSHHI 31 CTEApUHOBOI KHCIIOTOIO
3/1aTHI 3a0€3MeYUTH PIBHO3HAYHY YMOBHY KOHCTaHTY IIBHJKOCTI cipuaHOi ByJKaHi3alii, TPUBaliCTh
IHAYKIIIHOTO TIepioy ByJIKaHi3allii i 9ac MOBHOTO BUKOPHCTaHHS MPHCKOPIOBaYa TYMOBHUX CyMIIIIeH
32 YMOBH 3HWKEHHS TeMIepaTypH mporiecy ByikaHizamii Ha 10-15°C. JloBeseHo, 1O Ha aKTUBHICTh
JIOCTIIHAX YETBEPTUHHMX AaMOHIEBUX COJICH BIUIMBAE iX MOJIGKYJISpHA Maca Ta KIUJIBKICTb
apOMaTHYHUX (PParMeHTiB B CTPYKTYPi MOJICKYII.

VY ckiami MONIETBHUX €JNacTOMEPHHX KOMIIO3HIlIE Ha OCHOBI aMopdHOro OyTamieH-a-
MeTwicTuposibHoro kayuayky YAC-6 i YAC-7 3 ¢parmMeHTaMu TpuizoliaHaTy KacTOPOBOI OJIii MalOTh
aKTHBYIOUY JiI0 Ha MpoLec cipuaHoi ByJKaHi3awil 0Ju3bKy 110 1ii cteapuHoBoi kuciotu. Cinp YAC-2
Ha OCHOBi Qypdypoiy, TuOyTHIaMiHy, XJIOPUCTOTO OCH3UITY, K4 Ma€ 3HAYHO MEHIIY MOJIEKYIISIPHY
Macy, TOOTO, OLTBITY KOHIICHTpAIlito GYHKITIOHAIBHO aKTHBHUX IICHTPIB 1HIIIIOE TPOIIEC BYJIKaHi3aIii
3HA4YHO CHJIbHIIIE, HiX iHII BuB4eHi YAC abo creapnHOBa KHCIIOTA.

IHTeHCHMBHE MpOTiKaHHS BYyJKaHi3alii nomigieHiB y nmpucyTHocTi HAC-2, sike BinOyBaeThCs pu
MEHINNX 3HAa4YeHHSIX e(DEeKTHBHOI eHeprii akTHBaIii MpoIecy, CBIMIUTD MPO ii MiABUINEHY peakIiifHy
AKTHBHICTh BIJIHOCHO CTEapMHOBOI KHCIIOTH Ta MIATBEPKYE MOMXIMBICTH YTBOPEHHS TIPH
BUTOTOBJICHHI Ta MepepoOli elacTOMEPHHX KOMIIO3MLINA CHHEPriuHOi CHUCTEMH AOCHiAHOI coii 3
cynb(heHaMiTHUM PUCKOPIOBAUEM.

3aMiHa cTeapWHOBOI KHCJIOTH y CKIIaJi TYMH NPOMHUCIOBOrO THUMY (Ha OCHOBI KOMOiHaIii
KayuykiB  1mc-1,4-Tomii3onpeHoBoro,  LOUC-OyTali€HOBOIO,  MacJOHAamoBHEHOro  OyTamieH-o-
MeTrIcTHposibHOr0) Ha YAC-8 Ha OCHOBI TpHi3oliaHATy TO3UTHBHO IMO3HAYAETHCSA HA PiBHI (i3uKO-
MEXaHiYHUX BJIACTHBOCTEH I'yM IIPH HOPMAJIbHUX YMOBaXx, rpu Temmeparypi 100°C i micist TemmoBoro
CTapiHHS. 3HAYHO MOJIMIIYIOTHCS TUHAMIYHI MOKAa3HWKUA TYM: BTOMIIIOBAIbHA BHTPHUBANICTH TYM 3
010aKTHBAaTOPOM NPH HOPMAJIBHUX YMOBax 3pocTtae Ha 17%, a Micis TEeIUIOBOrO CTapiHHS Maiibke B 2
pasu.
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TOPJIIEHKO O. (YKPATHA, KUIB)
TEXHOJIOI'TA SEBAL JUJIA QGIS 3 BUKOPUCTAHHAM PYTHON

Tnemumym menexomyHikayii i 21006a1bHO20 THHOPMAYITIHO20 NPOCMOPY
03186, 6ynve. Yoronoscwkuii 13, gordienkoa@outlook.com

Abstract. SEBAL (The Surface Energy Balance Algorithm for Land) uses the surface energy
balance to estimate aspects of the hydrological cycle. SEBAL maps evapotranspiration, biomass
growth, water deficit and soil moisture. In this article, it is proposed to implement the SEBAL
algorithm in the QGIS software, since, in the author's opinion, this application is more user-friendly.
The implementation will be provided by the Python programming language.

CpOrofiHi  CUTbChKE TOCHOJAPCTBO CTHUKAEThCS 3 OarathbMa mnpobnemamu. BHacmimox
€KOHOMIYHMX 3MiH ()epMEpChKi TOCIOMAapCTBA CTAlOTh NPUXWILHUKAMH CTaJOTO BHKOPHUCTAHHS
MPUPOTHUX pecypciB. PO3yMiHHS HPUPOAHHUX CHCTEM Ta (DI3SMUHUX 3aKOHIB, IO KEPYIOTh KOXKHOIO
CKJIQJIOBOKO TiJPOJIOTIYHOTO IHUKIY, IY)KE BAXKIUBI JUIS JIIOACH, IO PO3MOPSIKAITHCS BOTHUMH
pecypcamu. [loegHaHHS ABOX OKpPEMHX NPOLECIB, 3aBASKM SKHM BOAA BTPAudaeThcsi B arMocdepy
Yepe3 BHITAPOBYBAHHSA 3 IPYHTY Ta TPAHCIIPAIliiO 3 POCIMHHOCTI, 3Taay€ThCs K €BarloTPaHCIipaIist
(ET). Moxnusicts nporao3ysatu ET Oyna 6 miHHUM IUTFOCOM ISl BIACHHKIB CITbCHKOTOCIIONAPCHKUX
yTilb, KEPIBHUKIB MiAMPUEMCTB B arpOCEKTOpi, MPUPOJOOXOPOHHHUKIB.

ExcriepuMeHTanbHO  pO3paxyHOK €BamoOTpaHCIipamii MoO)KHAa 3pOOHTH JOCHTH TOYHO,
BUKOPHCTOBYIOYM 3Ba)KyBaHHS JII3MMETPiB, METOAM BIpPEISUIBHOT KOpenAmii Ta METOAUKH
cuiBBigHomeHHss boyena. OpHak i MeTomd OOMEXKEHi, OCKUIbKM BOHHU 3a0€3MeUyOTh TOYKOBI
3HadeHHA ET 119 KOHKpETHOTO MICIIEITOJIOKEeHHS Ta He HamaoTh ET B perioHanbHOMY MacmTabi. Lle
00OMEXEeHHSI MOTHUBYBAJIO PO3pPOOKY AWCTAHIIHO YyTIWBUX JAHWX 13 CYMyTHHKIB 11 ominkud ET Ha
BEJIMKHUX Ta CEPEIIHIX TCPUTOPISX.

OcHoBHa nepeBara JUCTaHUIHHOTO 30HAYBaHHsI moJsirae B Tomy, mo ET moxxHa obuucnutu 6e3
KUTBKICHOTO BU3HAYEHHS 1HIINX CKIAJIHUX Tixposoriuni npoueciB. ET minnuBuii sk y npocropi, Tax i
B 4aci. BiH MiHJIMBHIA y IPOCTOpPi 3aBISKH IMUPOKIA MPOCTOPOBIH MIHIMBOCTI OMaiB, TiApaBIIdHINA
XapaKTepUCTHUIl TPYHTIB, THIIB POCIMHHOCTI Ta IIIJIBHOCTI POCIMHHOCTI. BiH 3MmiHIOETHCS y Haci
yepe3 MiHIMBicTh KimiMaTy. CylmyTHHUKOBI 3HIMKH 3a0€3MeqyIOTh BiIMIHHUHN 3aci0 1JIs BU3HAYEHHS Ta
BiTIOOpaXeHHS IPOCTOPOBOI Ta YacoBoi cTpykTypH ET.

Icaye mMozens 0OpoOKHM CyMyTHHKOBUX 300pa)keHb Ui TporHo3yBanHs ET, 1o HazuBaeThCs
SEBAL (Anroput™m 0Oanancy noBepxHeBoi eHeprii mist 3emiti). SEBAL o6unciroe ET yepes cepito
pPO3paxyHKiB, SIKi T€HEPYIOTh: YWCTE IMOBEPXHEBE BUIIPOMIHIOBAHHS, TEIUIOBHI MOTIK TPYHTY Ta
teroBui notik moBiTpsi. Moaens SEBAL ET o6uncnroeTses i3 CymyTHUKOBUX 3HIMKIB Ta IMOTOJHHX
JaHUX 3a JOTIOMOTOI0 MOBEPXHEBOIO €HEPreTHYHOro OanaHcy. OCKiNBKH CyIyTHHKOBE 300pa)KeHHS
3abesredye iH(QOpMAIlit0 JTUIIE B MUTh MPOIbOTY cynmyTHHKa, SEBAL o6uncnroe mutreBuii motik ET
JUTSI MOMEHTY, B SIKHIA CYITyTHHK 3HIMa€ 00’ €KT.

[lepeBaroro CymyTHMKOBOi 3MOMKH HaJ IHIIMMH HAa3eMHUMH METOAAMHU € BEJHKa TEPUTOPIis
3HIMaHHS, OUTBIII IMPOKE PO3YMIHHS JIOKATHHUAX (PAKTOPIB TEXHOJIOTII.

Hapasi icuye pimenns pospaxynky SEBAL, Buxigai mani npencrasinenHi Ha GitHub, 3a
noromororo GRASS GIS ta ERDAS Imagine, sike, Ha AyMKy aBTOpa, HE € iJcalbHUM s
KOPHUCTYBauiB TeoiH(opMaiiHIX CUCTEM.

3amporioHoBaHO peanizyBaTH AaHy MoOxJmBicTh B QGIS, 60 usa I'IC Gimpm npyxHsS Ams
KOpUCTYBauiB Ta Ma€ 3pydHIlIWi Ui  KopHucTyBawiB rpadiunuii  iHTepdeiic. [lnanyerbcs
BUKOPHCTOBYBaTH MOBY IporpamyBanHsi Python uepes mommpenss ii B reoindopmauiiHoMy Koui
KopucTyBadiB. Takox OyAyTh BUKOpUCTaHi makeTu: math, numpy, os, osgeo ais 11iei MoBu. BXigaumu
JAHUMH € CynyTHUKOBI 3HIMKH Landsat-8, SRTM, mBuakicts BiTpy 12 ET.

Jana TtexHouorisi nomomoxke kopuctyBadyam [IC 1mBuamie ompanboBYBaTH CBOi JaHi B
nporpamHoMy 3abesnedeHHi QGIS. Takoxx SEBAL mna QGIS nomomoxe BupimyBatu mpoOiemu
CLIBCHKOTO T'OCIIOAAPCTBA, 3POLICHHS, IPUPOAOOXOPOHH.
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JOKYMEJIA E.A., TIOTPEBEHHUK B.JI. (YKPAIHA, JIbBIB)

OYHKINIOHYBAHHA CUCTEMHA EKOJIOI'TYHOI'O
MOHITOPHHI'Y 30HH BIUIMBY I''PHUY0O-XIMIYHOI'O
MIAIPUEMCTBA B INICJIAJIKBIJAOIMHUMU ITIEPIO/

Hayionanvnuii ynisepcumem "Jlvgiecoka nonimexuixa”
79013, éyn. Cm. Banoepu, 12, Jlvsis, Yrpaina; vpohreb@gmail.com

Abstract. The work is devoted to the issue of increasing the level of ecological safety of the
mining and chemical enterprise in the post-liquidation period. It is established that its level cannot
increase without the creation of an environmental monitoring system. The purpose of the work is to
create a scheme of functioning of the system of ecological monitoring of the zone of influence of the
mining and chemical enterprise in the post-liquidation period. The implementation of the monitoring
system will allow predicting environmental changes in the area of influence of the mining and
chemical enterprise in the post-liquidation period and is also an effective step towards solving the
problem of environmental rehabilitation in the region.

Beryn. 3rimno 3 "Exonoriynum macrioptoM JIbBiBChKOT oOmacti" Po3niibChke JepikaBHE
rippuyo-ximMiyee mianpuemctBo "Cipka" € OZHMUM 3 ILECTH EKOJOTiYHO HeOe3NneuyHuX OO0'€KTiB y
JIpBiBCHKiif 00TACTI.

Meto10 podOTH € CTBOPEHHSI CXeMH (PYHKI[IOHYBaHHS CHCTEMH EKOJIOT1YHOTO MOHITOPHHTY
30HU BIUIMBY TiPHHYO-XIMIYHOTO MiJIPUEMCTBA B MiCIUTIKBIAAlIHHUI 1Tepio/.

Buxnag martepiany. Exomoridna Oesmeka TepuUTOpii 3aIeKWUTh Bix 0Oaratbox ¢akTopiB.
[ligumenHs ii piBHS He MOXe BimOyBaTHhcs 0€3 CTBOPEHHS CHCTEMH €KOJOTIYHOTO MOHITOPHHTY.
BiamoBigHO 10 MIXXKHAPOJHOTO JOCBiy BCTAHOBJCHO, IO 3aCO0M EKOJIOTIYHOTO 3aXHCTy, SKi
BHKOPHUCTOBYIOTh HAa TIpHUYO-XIMIYHUX IMIAMPUEMCTBAX, HECIPOMOXKHI 3amo0irTH TOTIPIICHHIO
ekosorigaoi 6e3meku. st po3pobneHHsT ePeKTUBHUX 3ac00iB 3a0€3MEUCHHS €KOJIOTIYHOI Oe3MeKu
HEOOXiIHUM € MPOTHO3YBaHHS CTaHy €JIEMEHTIB JOBKULIS B 30HI BIUIMBY LIUX MiANPHEMCTB. OCHOBOIO
JUIsl PO3B'A3aHHS MPOOJIeM MPOrHO3YBaHHSI € MOHITOPUHT TEPUTOPii, MOPYLIEHOI AisUIBHICTIO TIpHUYO-
XIMIYHOTO TiIITPHEMCTBA.

Jnst Toro, mo0 MpOrHO3yBaHHS 3MiHM CTaHy AOBKLLIS OyJi0 HaHOIMbII TOYHHUM, HEOOXiTHO
30upaTH JaHi 3 JpKepen eKoJNoridHoi HeOesneku OesnepepBHO. Pe3ynbTaT MOHITOPHHTOBHX JaHHX
TIOBHHEH OIPAIbOBYBATHCS 1 aHAIII3yBaTUCS UKIIIYHO B TIEBHI YaCOBI TOUKH (PUCYHOK).

6 CTBOpPEHHS CHCTEMH

[ )
Y

[ [Tepion 360py nOCTaTHBOT KIJTBKOCTI AAHUX JJIs1 } )\

[ ]
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}- 30ip JaHUX IS
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Pucynok 1. Cxema (yHKI[IOHyBaHHS CHCTEMH €KOJIOTIYHOTO MOHITOPUHTY

OyHKIIOHYBaHHSI CHCTEMH €KOJIOTTYHOTO MOHITOPUHTY XapaKTePU3y€EThCs BITHOMICHHSIM TPhOX

yacoBuX rapametpis (1):
T;Ku ~ Tn ~ Tp y (1)

1€ Ty — YAC )KUTTEBOTO UKITY CUCTEMH €KOJIOTTYHOTO MOHITOPUHTY, T — TIepioJ] MiXk eTanaMu
OTIpaLOBaHHs Ta aHaJi3yBaHHS AaHUX, T, — Yac MPUHHATTS PillieHb Ta pealizanii BAMOT CUCTEMH IS
T ABUILEHHS PiBHS €KOJIOTIYHOI OE3MeKH.

BucnoBok. Peamizariiss cucteMu MOHITOPHHTY JO3BOJHUTH IepeAOadUTH €KOJIOTIYHI 3MIHU B
30HI BIUIMBY TipHMYO-XIMIYHOTO MiANMPUEMCTBA B MICISUTIKBINAIIMHUNA TIEPION, a TAaKOXK € JI€EBUM
KPOKOM Ha IUISIXY BHUPIIIEHHs MpoOiIeMu eKoIoTiuHoi peabiiiTarii y perioHi.
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HA3APEBUY JI.€., HABAPEBUY A.B. (YKPAIHA, JIbBIB)

CEVICMIYHA HEBE3IIEKA TEPUTOPIA B YMOBAX BUIOBYTKY KOPHCHHUX
KOITAJIMH (HA ITPUKJIAZI YKPAIHCBKOI'O IIEPEJIKAPITATTS)

Inemumym ceoghizuxu im. C.1. Cyo66omina HAH Yxpainu, BCKP
79011, eyn. Apocrasenxa, 27, Jlvsis, Yxpaina, nazarevych.L@gmail.com
Kapnamcoke 6iodinenns Incmumymy ceoghizuxu im. C.1.Cyb66omina HAH Yxkpainu
79060, syn. Hayrosa,3-b., Jlvsis, Yxpaina, nazarevych.a@gmail.com

Abstract. The modern seismic activation of the main oil and gas and mine areas of the
Ukrainian Precarpathians — Dolyna (1974-1976, 2020), Nadvirna (1999-2013, 2020), Boryslav (2014-
2017) and Stebnyk (2017, 2020) was traced. In these areas mostly small earthquakes are recorded
(with M=0.8-2.5), sometimes slightly stronger (with M=2.5-3.6) with macroseismic effects up to 3-6
points. It is established that long-term active mining, modern geodynamics and local seismicity are
negative factors for sustainable and safe development of the territory.

Vkpainceke [lepeakapnaTTss HaNeXHUTh 10 TEPUTOPIH 3 MOPIBHAHO HEBEIHUKOI MiCIIEBOIO
ceiicmiunicTiO. TepuTopist perioHy 3a3Ha€ TakOX BIUIMBY ceiicMidHUX cTpyuryBaHb (Io 4-5 GaniB) Big
rimbokopokycHux (h>100 kM) cumpHEUX 3 M=6,6-7,8 3emnerpyciB 30HuM Bpanua (Pymynis). B
3arampHOMYy 3a Kaproio 3CP-2004 periom BimHeceHO 10 6-0ampHOiI 30HWU. CeHCMIYHICTH
[lepeakapnartsi cOpUYMHEHa TEKTOHIYHMM IIPOLIECOM, SIKMUH Mae€ TIJI00aJbHY Ta perioHajbHy
(B3aemomiss CXimHOEBPONEHCHKOI Ta CXITHOTO 3aKiHYEHHS 3aXiTHOEBPOIMEHCHKOI IIaThopM 3
Kapmatcbkoro TipChKOIO CIIOPYIOI0 — YacTHHA TEOAMHAMIYHOTO TIIpomecy B  AJBIHCHKO-
Cepea3eMHOMOPCHKOMY CEHCMOAKTHBHOMY TIOSICI Y paMKax TJ00ajIbHOT TEKTOHIKY IUTUT) Ta JOKAIbHY
(moB’si3aHy B OCHOBHOMY 3 TMIpoLlecamMH Yy 3€MHIH KOpi, KapCTOBUMH SBHIIAMH{, 3MiHAMH B
HaIPy>KEHOMY CTaHi I'e0JIOTIYHOTO CepeIOBHINA Yepe3 aHTPOITOTCHHUH BIUIMB) CKJIANIOBI. Y PETioHi 3a
ICTOPUYHUMU TaHUMH BiZIoMi CHJIBbHI 3emiieTpycH 3 [=6 GaniB y M. llIkmno, 1670 p. 1 Benukux MocTax,
1875 p., € 3rajku i Ipo CHIBHINI 3eMIIETPpYyCH B paiioHi M. JIkBoBa (1578, 1596, 1599, 1619, 1638,
1675, 1754, 1835 pp.).

CyuacHa ceficmiunicTs [lepeakapmarts mpeacTaBieHa 3eMIICTPYyCaMHU HEBEIMKOI CHIIA 3
MarHitygamu M=0,8-2.5, 3pinka Tpoxu cuibHimuMu (3 M=2,5-3,6), 3 HEBEIMKUMHU TIHMOUHAMU
BOTHHMII 1 3 MaKpocecMiuHUMH edexTaMu 10 3-6 OaniB. OCHOBHOIO CEHCMOTEHEPYIOUOI0 CTPYKTYPOIO
B I[LOMY perioHi € 30Ha 3wieHyBaHHA CXxigHOeBpormeiichkoi muardgopmu 3 KapmaTchkoro TripchKoro
crcTeMolo — 30Ha [lepeakapnarcbkoro rMOMHHOTO PO3JIOMY, BIIACHE JI0 HOTO MEPETHHY 3 PO3JIOMaMH
OPTOTOHAJILHOTO HAIPSMKY, a TAaKOX JI0 HasBHUX TYT PI3HOMIMOMHHUX HACYBIB 1 CKIAJOK TSIKIIOTh
BOTHHUIIA TIEPEBAXHOI OLIBIIOCTI  MicIeBHX 3emileTpyciB. 3a  pesynbratamu  60-piaHHX
IHCTPYMEHTAJIbHUX CEHCMIYHUX CHOCTEPEXEHb TYyT BHIUISIOTHCS TaKi OCHOBHI CEHCMOAKTHBHI 30HH:
Honunceka (aktuBizauis y 1974-76 pp., 2020 p.), Hagsipusuceka (1999-2013 pp.), Bopucnasceka
(2014-2017 pp.). Teonoro-reodizuunmii aHami3 JIOKaTi3allil BOTHHII 3EMJICTPYCIB y IHX 30HAX
MOKa3aB, M0 BOHM 3HAXOMITHCS B Oe3mocepeaHiil OIM3bKoCTI 0 pomoBuIl HadTH i ra3zy. CelicmiuHa
aKTHBI3allis MEepeTiueHuX 30H MOB’s3aHa 31 CKIAJHOI0 CTPYKTYPOIO Ta HAMpPYKEHHM CTAaHOM KOPH Y
30HaxX POAOBHIL, MiBUIICHOIO TPIIIMHYBATICTIO 1 (IIOIIOHACHYEHICTIO MOPiA — KOJEKTOpiB HApTH Ta
ra3y i 30H pO3JIOMIB, MpHW BHAOOyBaHHI HapTH 1 3aKOHTYPHOMY 3aKadyBaHHI BOAHM CTBOPIOETHCS
JIOJTATKOBHI TAPOJIMHAMIYHUI THCK Ha BXKE OCJIA0JIEHI MEXaHIYHO MOPOJM B LUX 30HAX, IO CIIPHSE
pO3psAAL 3eMIIEeTpycaMyd HAKOMUYEHHX TYT TEKTOHIUYHHMX HampyXeHb, TOOTO Mae Micue Tak 3BaHa
HaBezieHa abo iHIyKOBaHa CEHCMIYHICTb.

VY IlepenkapmarTi TakoXX BiAOYBaINCh YHCTO TEXHOTE€HHI 3eMiepycH (KapcTOBI HMpOBAIH B
30HaX TipHUYUX BUPOOOK) B parionax mict Kamyma (1987 p.) i Crebnuka (2017 p., 2020 p.).

3Ba)kaloOuM Ha HASBHICTH y PETiOHI 0araThbOX Ba)KJIMBUX 1 €KOJIOTIYHO HeOe3nedHuX 00'€KTiB,
MaricTpalbHUX Ha(TO- 1 Ta30MPOBOMIB, YHCICHHUX POMOBHUIN Ta3dy i HapTH, 3aT3HUYHHX 1
aBTOMOOUIFHUX JIOPIT 3 MOCTaMH 1 TYHEJISIMH, XBOCTOCXOBHIII XiMIYHUX IiIPUEMCTB, EKOHOMIYHI Ta
€KOJIOTIUHI BTpaTH uepe3 BIUIMB 3eMJIETPYCiB HEBENHMKOI CHIIM MOXKYTh OyTH 3HaAuHi, L mpoOiiema
BUMAarae TMOJalbIINX MMOTTUOICHUX JOCHIHKEHb 1 po3poOKH CITOcO0iB MiHiMi3allii Ta HelTpamizamii
CEMCMOCKOJIOTIYHHUX PH3HKIB.
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OLIYPKEBUY-ITAHKIBCBKA O.€., TAHKIBCbKUII 0.1,
OUITUITUAK JLM. (YKPAIHA, JIbBIB)

OIIIHKA PIBHIB EKOJIOI'TYHOI HEBE3NEKHU MEPEXPECTH MICTA JIbBOBA

Hayionanonuu nicomexniunuu ynieepcumem Ykpainu
79005, syn. O. Koobunaucwvroi 1,JIv6is, Yrpaina, oshurkevych-pankivska@nltu.edu.ua

Abstract. On the basis of study of the traffic flows distribution, composition and intensity at the
crossroads of the city of Lviv the pollutants mass emissions are calculated. The levels of
environmental hazard are determined for each crossroad and corresponding sizes of sanitary protection
zones are proposed.

Ha cporoani B YkpaiHi HOpMyBaHHS BUKHIIB Bil IEpeCyBHUX JKepell 3a0pyJHEeHHs aTMochepu
MPOBOAUTECS 3TiAHO 3 «IHCTPYKLi€0 Tpo 3MICT Ta TMOPAIOK CKIAJaHHA 3BIiTy MPOBEIACHHA
iHBeHTapu3allii BUKUAIB 3a0pYyAHIOIOUNX PEYOBUH Ha MiJIPUEMCTBI», A€ MICTHUTHCS BUMOTa MOJABaTH
iHpOpMaLio PO BUKUAM 3a0pYAHIOIOUMX PEUOBHH BiJ MEPECYBHUX JDKEpET y MeKaxX MPOMHCIOBOTO
MalaH4YHKa, Bill BHYTPIITHHOTO 3aBOACHKOTO TPAHCIOPTY, CTOSHOK aBTOMOOLUTIB 1 T.1I., @ PO3PaxyHOK
BUKH[IB 3a0pyIHIOIOUMX PEYOBHH BiJ TNEPEeCyBHHX JDKEpENl BHUKOHYBAaTH 3TiAHO 3 «MeTOAHKOIo
PO3paxyHKy BHKHIIB 3a0pYIHIOIOUMX PEYOBHH Ta MAPHUKOBHX Ta3iB Yy TOBITPs BiJ TPaHCIIOPTHHX
3aco0iBy. IIpoTe, MeTommkW 3 BHU3HAYCHHS pIBHA 3a0pyIHEHHS aTMOC(HEPHOTO IOBITPS
aBTOTPAHCIIOPTOM, 3 OLIHKH BIUIMBY Ha aTMoc(epHE MOBITPS Ta 3740pOB’S HACEJEHHS BUKHIIIB
aBTOTPAHCIIOPTHUX 3aco0iB, SK MEpecyBHUX Jkepen 3a0pyaHeHHS aTMmocdepu, B YKpaiHi He
3aTBEP)KEHO. X0Y OILiHKA BIUIMBY TAKUX JKepesl Ha aTMocdepy € AyKe aKTyalbHOI0, 0COONNBO AT
BEJINKUX HACEJICHUX IYHKTIB 3 IHTEHCHBHUM TPAHCIIOPTHUM PYXOM.

3 orysiny Ha 1e, y BecHsHO-NiTHIH nepion 2020 poky y pi3HUX paiioHax JIbBOBa Ha mepexpecTax
Bynunpb JlnyakiBceka — Ilaciuyna, YopHoBona — Jlununcekoro, 3enena — Ilaciuna ta Ctpuiicbka -
HaykoBa BUBYaNHM 0COOJMBOCTI PO3MOALTY aBTOTPAHCHIOPTHUX IOTOKIB, iX CKJIAJ Ta iHTCHCHBHICTB.
JJisi KOXKHOTO TMepexpecTss BUKOHAHO PO3PAXyHKH CYMapHHX MacOBHUX BHKHUIIB 3a0pyIHIOIOYHX
PEUYOBHH Bij aBTOTpaHCIOPTY. BcraHOBiIEHO, 10 cepes yCiX JOCHiKyBaHUX MepexpecTh HalOUIbIIi
o0csirn BUKUAIB 3a0pYJHIOIOUMX PEUOBMH BHIUIIOTHCS BiJ AaBTOTPAHCIOPTY Ha HaWOLIbII
3aBaHTAKEHOMY PEryJIbOBaHOMY repexpecti Bynuipb Ctpuiicbka — Haykosa.

Y ToAMHU «miK» Ha TEpUTOpPii TepexpecTb crocTepiraid (HopMyBaHHS THMYAacOBOTO
KBa3iCTalllOHAPHOTO «yTBOPEHHS» 3 aBTOMOOLTIB 3 MPALIOI0YUMH JBUTYHAMH, 10 CTOATH B Yep3i Ha
nepeTuH nepexpects. Po3mipu LbOro «yTBOPEHHS» BH3HAUYAIOThCA AOBXKHHOIO YEpPru IO KOXKHIH
BYJIUII, IO MPUMHUKAE JIO TEPEXpecTsi Ta MIMPHUHOIO TPOIKIKOI YaCTUHHM BYNIHIL. HaiiGinmbie 3a
po3MipaMH Take «yTBOPEHs» HPOCTEXYBaJOCh Ha mepexpecTi Bynuib JInuakiBceka - Ilaciuna, ne
Yepru aBTOMOOUTIB B yCiX HampsMax cararoTh JoBxkuHH 250-260 M. 3a3HaumMo, MO MOJiOHI
«YTBOpEHHS» MAIOTh CBiil CBOEPITHUI peXXUM POOOTH, SIKUI BH3HAYAETHCS TPUBAIICTIO TOAWH «ITIK»
(y cepemuboMy 6 romuH Ha 1100y). 3 OIIAAYy Ha IIe, TaKe «YTBOPCHHS» MOXHA PO3TJISLAATH 5K
KOMIIJIEKC 3 KBa3iCTalllOHApHHUX JPKEPEN BUKHUIIB 3a0pyAHIOIOUHX PEYOBHH, KUIBKICTh SKMX JIOPIBHIOE
KUTBKOCTI aBTOMOO1TIB Ha mepexpecti. OTke, 32 BIDIMBOM Ha atMochepy Horo MoKHA MPUPIBHATH 110
00’€KTa TOCHOJAPCHKOT JISUIBHOCTI — MPOMMCIOBOTO MiAIPUEMCTBA, JUIsl SIKOTO BCTAaHOBIIOETHCS
HIMPHHA CaHITapHO-3aXUCHOI 30HM Ha OCHOBI KJIaCy HEOE3MEKH.

3 METOI0 OLHKM BIUIMBY TPAHCIIOPTHHUX MaricTpaiell Ta MepexpecTb Ha MOBITPSHUI OaceiH
MiCTa Ha OCHOBI pO3paXxOBaHMUX 3HAYCHh MACOBUX BUKHIIB IOJIFOTAHTIB BiJl aBTOTPAHCIIOPTY, a TAKOXK
KJacy HeOe3MeKH KOXKHOI pevyoBMHU 1 ii cepeAHbOI000BOT TPaHUYHOMOMYCTUMOI KOHIIEHTpAIil
3arporOHOBaHO 1 pO3paxoBaHo piBHI ekojoriunoi HeOesneku (PEH) koxHOro nepexpectsi, BA3HAYEHO
KaTeropiro HeOe3nmekn 00’€KTa Ta MHPUHY HOPMATHBHOI CaHITApHO-3aXMCHOI 30HHW. Y BHIAAKY
MEPeXPecTh CaHITAPHO-3aXKMCHA 30HA OKpeciaoe OydepHy 30HY BiJl HEPEXpPecTsl 0 IKHUTIOBOI
3a0ynoBu, a i po3Mmip (WMpuHA) - 1€ NoJe A IUIaHYBaJbHUX PILIEHb INOJAO OpraHizamii pyxy
TPaHCIOPTHHX MOTOKIB 1 MJIaHyBaHHS 3a0y10BH MOOJIN3Y MEpeXpecTsi.

3a piBHsAMH eKoJIOTiYHOI HeOe3NeKH yci JOCHiPKyBaHi mepexpectss M. J[bBoBa MoOKHA
NPUPIBHATH 10 TOCHOJAPCHKUX 00’€KTiB APYroi KaTeropii HeOE3MeKH 3 CaHITaApHO-3aXUCHOI0 30HOI0
500 M, 0 MOKe BHECTH CYTTEBI CaHITapHI 0OMEKEHHS Y TUIaHyBallbHY CTPYKTYpY MicTa.
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COPOKA MLJL (IHIIIPO, YKPATHA)

BUKOPUCTAHHA CEHCOPHUX IOT-TEXHOJIOT'TH J1JIA HIJIEHR
MOHITOPUHI'Y AKOCTI ATMOC®EPHOTI'O ITIOBITPA

J[Hinposcvkuil HayionanbHuu yHigepcumem 3an1i3HUYHO20 MPAHCNOPIY
49010, syn. Jlazapsana, 2, m. [ninpo, soroka_ml@ukr.net

Abstract. These theses analyze the possibilities of using second-generation sensors based on
loT technologies for operational monitoring of air quality. We presented the results of a partial
assessment of meteorological indicators of uncertainty of measurements of the research portable
station of public air monitoring Sapphire 32 by EcoCity.

I'pomazcekuil (anbTepHATHUBHIN NepKaBHOMY) MOHITOPHHI CTaHy aTMOC()EpHOro MOBITPA €
HOBUM HAmpsIMKOM  CHiTbHO-JOCHiDKeHHs. Lleld HampsMOK MOHITOPHUHTY € BHMYIICHOIO
IBTEPHATUBOIO JJIsl JEP’KaBHOI CHUCTEMH MOHITOpWHTY aTtMoc(hepHoro moBiTps i (opMyeTbcs B
CepeIOBHIL TPOMAJACHKMX 1 HAYKOBO-TEXHIUYHMX OpTraHi3allii, a TakoX cepel akTHBHOI YacCTUHH
HaceneHas. Y cepmsa 2020 poky rpymna po3poonukiB EcoCity (M. IBaHo-DpaHKIBCBK) Mpe3eHTYBaIa
JOCTIIHY TIOPTaTUBHY CTaHIII0O TPOMAJACHKOTO MOHITOpHHTY mOBITps Sapphire 32. Lg cranmis
MOHITOPHHTY po3po0IieHa 3a TeXHI4HOI Ta iHaHCOBOI MIATPUMKH €KCIEPTIB MPOEKTY «YncTe MOBITps
it Vipaiam» opramizamii ARNIKA B pamkax wmikaapoasoi nporpama TRANSITION Promotion
Programme.

Y rtabmuumi 1 HaBemeHi BHOIpKOBI naHi, cpoOpMOBaHI 3a pe3yJbTaTaMd JOCHTIKEHb
eKCIUTyaTalliiHUX Ta METPOJIOTiYHMX TMOKa3HUKIB craHuii Sapphire 32. [Ing niaTBepIkeHHS
MO>KJTMBOCTI BUKOPHCTAHHS CEHCOPHOI JYacTHHHU Ha 0a3i loT-TexHonoriit y pealhbHUX yMOBaxX MicTa
Huinpo Oyno mocraBneHo 20 cepiiHUX HapaielibHUX BUMIPIOBAaHb 3 BUKOPUCTAHHSIM MeETOAHWK PJ]
52.04.186-89 B sixocTi eTanoHHHUX. [T OI[IHKU CTaJOCTi BUMIPIOBAILHOTO CHUTHANY Ta aJIeKBaTHOCTI
pe3ynbTaTiB BUKOPUCTAaHI CTAaTHCTHUYHI KpHUTEpii: BigHOCHE craHAapTHe BimxwmieHHS (Sr, %),
koedimienTn acumetpii (A) Ta ekcuecy (Ex) posmomimy pe3ynbTaTiB BUMIpIOBaHb, OIliHKA
AaHAJIITHYHOTO CHUTHaNy 10 BHUMipioBaibHOrO mmymy (SNRw. %), BimHOcHHMI npidT Hy’IBOBOTO
3HaueHHs KaniOpyBaHHs (Do, %), omiHeHa posmupeHa BuOipkoBa HeBuszHaueHicTh (U*, %). Jns
OIIHKHM 301KHOCTI OTpHMaHUX JaHWX 3 €TAJOHOM BHKOPHCTaHI KpHUTepii: MOKa3HUK 30DKHOCTI 3
eranoHoM (Ke, %), koedimieHT KyTa Haxuiny rpanyroBaibHol kpuBoi HOneHa (tg®) Ta mopiBHAHHS 31
CTaHJIapPTHOIO HeBu3HaueHicTio etanony (U, %)

Tabauys 1
BubipkoBi pe3yibTaTH OLiHKY METPOJIOTiYHUX NOKA3HUKIB HAYKOBO-A0CJIiIHOI HOPTATUBHOI

cTaHILii rpoMajacbKOro MoHiTopuHry noiTps Sapphire 32 by EcoCity
BumiproBabHuii CTaTHCTHKA CUTHATY BHMIPIOBAaHHS TopiBHsnns 3
PevoBuna Cencop . CTAJIOHHUM
Juanason sr | 4 | Ex | SNRw | Do | U* | Ke | g0 | U, %

H2CO Zeo% | ppb | 05000 | 2 [087[<0| 0 | 902 |122 261195116 20
NO:2 ] ppm 0,05-10 | 0,02 | 0,91 | <O 0 97,5 71 | 208 | 183 | 1,21 18
co M [pom | 11000 | 02 [095| 0 | >1 | 973 | 55 | 166|125 09| 5
NHs ppm 1-500 02 091 | 0 <1 94,7 81 | 21,2 | 142 | 1,26 25
O3 ZE27-03 ppm 0-10 001094 | 0 <1 94,8 91 | 195 - - -
SO2 ZE03-S0O2 ppm 0-20 01088 ]| 0 0 92,4 6,8 | 232 20,1 | 1,2 25
T °C -40-85 0,1 098 |>0]| >1 99,1 1,2 2,1 1,7 | 1,05 1
P BME-280 kPa 30-110 | 1,0 [ 0,98 | O >1 98,5 09 | 21 2,1 | 0,98 0,2
w % 0-100 1,0 [ 0,97 | >0 | >1 97,9 1,6 3,3 4,2 11 2

Pesynprati gocnimkeHb CBiIT4aTh, IO CEHCOPHU APYTOro MOKOJIHHA (METAlIOOKCHAHI, PiAUHHI
enektpoximivni) Ha 6a3i loT-TexHOMOTIH MOXKYTh OyTH BUKOPHCTaHI JJIsl OTIEPATHBHOTO (JIOKAJIEHOTO)
MOHITOPUHTY SIKOCTI atMocdepHoro noBiTps. Jocmimanii npuctpiit Sapphire 32 by EcoCity abo #ioro
aHaJIOTH MOXXYTh OyTH BHKOPHCTaHI JUIS HayKOBHX IiJiell Ta Ans po30yIOBH Mepexki KPEeKiHrOBOTO
MOHITOPHHTY TOBITPS, y TOMY YHCII i3 3aJy4eHHS TPOMaCHKOCTI.
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SOROKA M. (UKRAINE, DNIPRO), BOCKOVA S., BOHOVIC R., HRNCIAR M.,
MURON M. SKALSKY M., FILIPPOVOVA P. (PRAGUE, BRNO, CZECH REPUBLIC)

THE SPACE SATELLITE SPECTROSCOPY FOR ASSESS NITROGEN DIOXIDE
AIR POLLUTION IN UKRAINE

Arnika - Center for Citizens’ Support / World from Space, s.r.o.
170 00, Delnicka 13, Prague 7, Czech Republic, arnika@arnika.org

Abstract. This theses is an overview of the main statistical indicators of individual pollutants
obtained from the Sentinel-5P satellite and CAMS models. In this cases was performed the analysis an
average concentration of Nitrogen dioxide for the Ukraine is given, supplemented by a map of average
concentrations throughout the country and a chart displaying the development of average
concentrations in the country over the observed period. The research is part of international
environmental protection project “Campaign for clean air in the cities of Eastern Ukraine”, was
financed from the Transition Promotion Program of the Czech Republic and National Endowment for
Democracy (USA).

Sentinel-5P mission (S5P) is a satellite devoted to atmosphere monitoring with a spectrometer
TROPOMI (Troposphere Monitoring Instrument) covering wavelength bands between the ultraviolet
and the shortwave infrared. SP5 measures gases such as NO2, O3, H,CO, SO,,CH4, CO and aerosols
daily with a spatial resolution of about 5.5%3.5 km (7x5.5 km until August 2019). SP5 satellite data
products are mostly measured and provided in mol/m? units. NO product gives the total atmospheric
NO; column between the surface and the top of the troposphere (troposphere column). In these theses,
we analyze the content and prevalence of pollutants during the observation period, from January 2018
to April 2020.

The distribution of NO. over Ukraine is relatively even, with several regions having
significantly higher NO, concentrations than the rest of the country. Higher concentration correlates
well with the distribution of the country’s largest urban areas and localization of specific industries
(metallurgical, coke, petrochemical industries, heavy engineering and metal processing, etc.). The
average NO; concentration in Ukraine between May 2018 and April 2020 reached a value of 28
pmol/m?. The highest concentrations have been observed in Kyiv city (63 pmol/m?), Donetsk region
(40 umol/m?), Dnepropetrovsk region (34 pmol/m?), Kharkiv region(29 pumol/m?) and Zaporizhzhia
region 28 pmol/m?). The seasonal differences in concentrations are up to 15 umol/m? Figure 1 shows
the comparison of winter and summer season concentration for NO2 in Ukraine.

UA: SUMMER UA: WINTER

\ \
Fig. 1: Average concentrations of NO2 for the summer and winter season in the Ukrainian districts
between May 2018 and April 2020

The direct effect of coal power plants (represented as white-black dots on the map) on the
increased NO; concentrations is visible in summer months. During the winter season, there is a
significant intake of NO, from Poland in the northwest of Ukraine and higher concentration of NO»
also correlates well with the distribution of the country’s largest urban areas and its industrial and coal
mining region in the southeast. This is connected to the fact that NO, stays in the air longer in the
winter, as the atmospheric lifetime of NO is driven primarily by reactions initiated by sunlight.
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KOIIELb I'.P., PAYMHCBHKA I'.B. (YKPATHA, JIbBIB)

CYYACHI ®IHAHCOBI MEXAHI3MHU PO3BUTKY
EHEPT'OOIIATHOCTI B YKPATHI

Hayionanvnuii ynisepcumem «JIvgiecoka nonimexuixay
79013, eyn. C. banoepu, 12, Jlvsis, Ykpaina,; inem.dept@lpnu.ua

Abstract. In the context of the development of globalization, global integration and European
integration processes, there is a tendency to the reduction of available funds of domestic enterprises,
further development of self-government in the regions and cities of Ukraine and some reduction of
budget funding. All this leads to the introduction of new measures for energy saving and further
development of energy management. On the basis of changes and in accordance with modern
conditions of accounting for the use of energy, it will be possible to use analytical support for energy
efficiency. It is proposed to expand the introduction of a modern financial mechanism in the field of
energy management — a method of Energy Performance Contracting, which has proven its
effectiveness in the world experience.

CyvacHi yMOBH pPOOOTHM BITYM3HSHUX MIANPHEMCTB Ta KOMYHAJIBHOTO TOCIHOJapCTBa
XapaKTepU3YIOThCSl BIUTMBOM II00ami3aliiHUX, CBITOBHX IHTETpalliiHUX Ta €BPOIHTErpalliiHUX
MPOIIECiB, 3MEHIICHHSIM BiTBHUX IUISI PO3IMOPSIHKEHHS KOIITIB BITYM3HAHHUX IIATPUEMCTB. Takox
CIIOCTEPIraeTbcsad TEHACHIIA [0 TOAANBIIOrO PO3BHTKY CAaMOBPSAIAYBAaHHSA y pErioHax Ta MicTax
VYkpainu, neske 3MEHLICHHS 00cAriB OropkeTHOTO (iHaHCyBaHHs. BkaszaHi 3MiHM mependavaioTh
BUHHUKHEHHS HHU3KH NpoOieM MIOAO0 PO3BUTKY BITUM3HSIHUX MiJIPUEMCTB Ta SIKICHOTO yTPUMaHHS
KOMYHQJIBHOTO  MaiHa. Bumesramani  mpoOieMu BHMAararoTh OULTBIIOTO  PO3BHUTKY
E€HEPrOMEHE/DKMEHTY, BIPOBA/DKEHHS 3aXOMdiB 3 CHEPrOOMIaJHOCTI, a TaKOX JIOIJILHOTO
BUKODUCTAHHS Ha MpPaKTULl Ppi3HUX BHIIB €HEpropecypciB, OiopecypciB, pecypciB 3eleHOi
E€HEPTreTUKH, BUKOPUCTAHHS €HEePTii MPUPOIHIX CHJI — COHIIS, BITPY, IPUPOIHIX MPOAYKTIB TOIIO.

Jlns  po3BUTKY BIPOBADKEHHS BKA3aHMX 3axOMiB CIiI po3iOparhcs Hacamrepesn i3
TEPMIHOJIOTI€I0 Ta  HAyKOBO-METOJMYHHM  IHCTpyMEHTapieM. 30KpeMa, TOBOPSIYM  IIPO
€HEeproomaaHicTh, MM MaEMO Ha yBa3i Hacammepel e(peKTMBHE BUKOPHCTAHHS €HEPrii, 3MEHIICHHS
CHOKMBaHHS ~ CHEPreTHYHUX  PECypcCiB,  €HEpPro30Epe)KeHHs,  3almpoBaJUKCHHS  3aXO/diB 3
eHeproMeHeKMeHTy. HaTomicTe roBopsun npo eHeproedekTUBHICTH, MAEMO Ha AyMIl HE JIHIIE
€KOHOMIIO eHeprii y IpOMHUCIIOBOMY, KOMyHaJbHOMY YW MOBCSKICHHOMY OYTTi, aje i palioHanbHe,
CBiToMO e(heKTUBHE BUKOPHCTaHHS CHEPropecypciB i 10alINBOr0 BUKOPUCTAHHS HABKOJIMIIHBOTO
cepenoBhIa, 30epeXeHHS MOro M HamagKiB 3TiAHO 10 KOHIEMIi CTajJoro pO3BUTKY,
parudikoBanoi YKpaiHOIO B paMKax MiXKHapOJAHUX YTOJ.

Ha ocHOBI 3MiH Ta BiJIIOBiTHOTO Cy4acHHUM YMOBaM OOJIIKy BUKOPHCTaHHS €HEPTOHOCIiB MOKHA
Oyne BUKOpHCTAaTH aHANITHYHE 3a0€3MEeYeHHs EHEproolIafHOCTI, CIiJI TaKoX PO3IIHPUTH
3alpOBa/PKCHHST CydacHOro (piHAHCOBOrO MexaHi3My y cdepi CHEPrOMEHEDKMEHTY — METOIy
¢inancyBanHs Tpetboi ctoponu (Energy Performance Contracting), skuii MO3UTHBHO 3apEKOMEH/TyBaB
cebe y cBiToBOMY aocBifi. Lleit mexani3m opranizamii (iHaHCYBaHHS €HEProeQeKTHBHOCTI MOJIATAE Y
3aly4eHHI KOMITaHii 3 eHepreTHYHOr0 00CIYroByBaHHS, sSiKa HaJa€ Pi3Hi MOCIYTH, TaKi K QiHAHCOBI
Ta rapaHTOBaHa EKOHOMis eHeprii. BuHaroposa xommanii 3aJeKUTh BiJi JOCATHEHHsI rapaHTOBaHOI
€KOHOMIi. YKIaZaHHS TaKMX KOHTPAKTIB 3HAYHOIO MIpOI0 3HAXOIAThCA y NIEPKABHOMY CEKTOpi Ta
MEHITIOI0 MipOI0 y TIPOMHUCIIOBOMY Ta KOMEPIIIHHOMY CEKTOpax.

Taka mnpakThka 3a0€3MEUUTh 3HWIKCHHS BHUTPAT KOHKPETHUX EHepropecypciB (3a Bcima
MOXJIMBUMH OJMHUIIMH 1HQPACTPYKTypH Ta BHIAMU EHEPrOHOCIiB), AOMOMOXE AOCIITH Linei
eHeproe()eKTUBHOCTI, BIPOBAKEHHS BIHOBIIOBAHOI €Heprii, 30epeXeHHs BOAM Ta CKOPOYCHHS
BUKU/IIB IUIIXOM BIOPSIKYBaHHS KOHTPAKTHOIO (hiHAHCYBaHHS MPOCKTIB 3 YNPAaBIiHHS €HEPTIEIO.
Po3mmpenHs 3ampoBajKeHHS BUILE3raJaHOTO MEXaHI3My € BaKJIMBOIO IIEPEAyMOBOIO OibII
€KOHOMHOT'0 BHMKODHUCTAaHHSI DPECYpCiB MiANPHUEMCTB, IeIIMTHOrO 3apa3 IEepKaBHOTO OIOIKETy,
3MEHIIECHHS JIePKaBHOTO OOpry, a TakKoX IOKpaIleHHs e(pEeKTHBHOCTI BHUKOPHCTaHHS (IHAHCOBUX
pecypciB MicLeBUX CaMOBPSIHUX FPOMa,.
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IIIEXYHOBA C.B., KPUIb T.B. (YKPAIHA, KUIB)

PU3UK-AHAJII3 Y IPOEKTAX PEBITAJIIBALIL
IMMOCTMAMHIHIOBUX TEPUTOPIN

Incmumym eeonociunux nayk HAH Yxpainu,
01054, éyn. O. I'onuapa, 55 6, Kuis, Yxpaina; shekhun@gmail.com

Abstract. The research presents some results of the developed methodology for assessing areas
by risk analysis of hazardous geological and technogenic processes. It was applied to the territory of
Solotvyno (Transcarpathia, Ukraine). Probability determination of hazards, vulnerability establishment
of the risk elements’, assessment of the dangerous geological processes’, possible consequences and
the risk magnitude calculation have been conducted. This methodology can be applied to similar
mining areas of Ukraine to substantiate a strategy for natural and man-made hazards reduction.

VY wMmictax Ta HaceleHHX MNYHKTaX, AJS SIKUX MICTOYTBOPIOIOUMMH Oynu 00 €KTH TipHHUYOI
NPOMHMCIIOBOCTI, IO 3a3HalM 3aHemaxy B PE3yJbTaTi 3MiH E€KOHOMIYHOTO Jajy, aKTyaJbHHM €
OOTpYHTYBaHHS CIICHapiiB 3 BiIMHOBJICHHS (peBiTamizallii) iX TepUTOpii Ta BU3HAUCHHS CTpaTeril
po3Butky. [Ipu bOMY OJHHM i3 KJIFOUOBHX CKIIQJIOBHX KOMIUIEKCHOI OI[IHKH € TOKAa3HWK 3HWKEHHS
NPUPOJIHO-TEXHOTCHHUX HEeOe3MeK Ha OCHOBI pU3UK-aHaIi3y BUHHKHEHHsI HaI3BUYaHUX CUTYallil.

B pamkax BukoHanHs npoekty ImProDiReT (2018-2020 pp.) 3mificHeHO OITIHKY T€0JI0T0-
€KOHOMIYHHX PU3HKIB 17151 TepuTopii cMT CooTBHHO 3aKkapmaTchKoi 00macTi.

Puzuk-anani3 ckiagaBcsi 3 HACTYNTHUX €TaIliB: BUSABJICHHS HEOE3IMEYHUX T'€OJIOTIYHUX TPOLECIB
(HT'TI); Bu3HaueHHs HMOBIpHOCTI iX HpOSIBIB, BPa3iIMBOCTI €JIEMEHTIB PU3HKY; OLIHKH MOXXIMBHX
HACTIKIB MPOSBY TPOIECy 1 MOpaXyHOK BEITWYMHH PH3UKY. PH3MK OXapaKTepHn30BaHO KUIBKICHO,
IPYHTYIOUNCh Ha YHCENbHUX 3HAYeHHSAX HMOBIPHOCTI, Ypa3JMBOCTI 1 HACHIJKIB, Ta SKICHO
(1HTEHCHBHICTH NIPOLIECIB, OUiKyBaHHUX 30UTKiB). KibKiICHO PU3HK OLIIHEHO 32 BUPA30M

R(H) = {P(H), E(H), V(H), D}, 1)
ne P(H) — craructiuna Biporinuicts nposBsy HI'TI (Hazard); E(H) — BiporinHicTs (reomeTpudnaa — y
npocropi) ypaxkenus (Exposure); V(H) — ypasnupicTe — BipOriHICTh 30UTKIB (€KOHOMIYHHX YU
conianbHux) npu ypaxenHi (Vulnerability); D — BapricTe MaTepiaJIbHUX I[IHHOCTEH 4M KUIBKICTb
HaceneHHs. [lapamerpu, mo BXomsaTh y popmyniny € ckiaagHuMHu (QYHKIisIME Oaratbox 3MiHHHX. B
3aJIeKHOCTI BiJl THITy PU3UKY (EKOHOMIYHOTO YM comlianbHOro) mapamerpu dopmyinu (1) mamu pisHi
PO3MIPHOCTI Ta METOAMKY PO3PAXYHKY.

[IpoBeneno sk mudepeHIiioBaHi, Tak i IHTErpaNbHI OLIHKA E€KOHOMIYHHX Ta COIiaJbHUX
pU3MKIB Ha 00’€KTOBOMY (JIOKQTbHOMY) 1 MiclIeBOMY (CENHIIHOMY) piBHAX. BusHadeHo, o
Hai3arpo3/IMBINIO0 T'eOJIOTIYHOI0 HeOe3nekolo Ha Teputopii cMT CONOTBHHO € KapcTOBO-Cy(O3ilHi
NpOLIECH, IO CIPUYMHAIOTH OCIIaHHA MOBEPXHi, YTBOPEHHS KapCTOBHX Ta KapcTOBO-CY(O3iHHMX
niifok i mpoBaitiB, Ta CYNPOBOIKYIOThCS 3CYyBaMH pi3HOro Maciutaby. MIMOBipHiCTb ix TposiBY y
LeHTpasbHill yacTuHi Tepurtopii csarae 1. Ha 06’ekToBOMYy piBHi OliHeHO ekoHOMiuHmii (4,35 10°
TI/IC.FpH./M2 PiK) pHU3HK, IO MOKa3y€e HEOOXiAHICTh 3aXUCHUX 1HKCHEPHUX 3aXO0JIiB Ta 1HAWBITyaTbHUMA
(5,86 10™ miox./mo. piK) PU3HK, SKMIi 3HAYHO NIEPEBHIIYE Cepe/IHi 3HAUCHHS JUIsl TepuTopil YKpaiHu.
= \ Po3paxoBano  iHTerpajdbHi ~ E€KOHOMIYHI
PH3HKH, 32 SIKUMH AJ1s1 Teputopii cMT CONOTBHHO
nmoOyoBaHi BiAMOBiAHI KapTocxemu. ['padiune
BiToOpa’keHHSI MOMUIMBHX 30WTKIB BiJ TMPOSBIB

UAH/year HI'TI na pocnimkyBaHiii TepuTopii 3a HairipmmM

B High : 2119376,47 . A
= CIIeHapieM MpenacTaBieHo Ha pwuc. 1. JlinsHKwy,
Mean: 16948,58 : : Y& :
IHTeHCHBHO  3a0apBjeHi, MaloTh HaHOUTBII

B Low: 1340 3HA4YeHHS €eKOHOMIYHOTO PU3UKY (TPH/PIK).
Po3pobnena METOANKA OLIIHIOBAaHHSA

TEPUTOPI 3a MOXIIMBHMH HACTiAKAMH  BiJ

nposieie HI'TI moxe OyTm 3acrocoBaHa Juist

NoAIOHMX TipHUYO-BUIOOYBHUX PalOHIB YKpaiHH

Puc. 1. Kapra-cxema iHTerpaabHOro eKOHOMIYHOTO JUTSL pO3POOIICHHS CTpaTerii 3HWKESHHS TPUPOIHO-
PU3HKY MicLeBOro piBHS, cMT COJIOTBHHO TeXHOTeHHUX HeOesIek.
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MAPTUHSK-AHJIPYIIIKO M.A. (YKPAIHA, JIbBIB)

MPOJOBXKEHHS TEPMIHY EKCILTYATAIII EHEPTOBJIOKIB AEC Y
TPAHCKOPJOHHOMY KOHTEKCTI

Hayionanonuu ynieepcumem «Jlvgiscoka nonimexixay,
79016, syn. Cm.banoepu, 12,JIvsis, Yrpaina, marta.a.martyniak@Ipnu.ua

Abstract. Extending the life of nuclear power units is one of the most diverse trends in the
current stage of development of world nuclear energy and reaches a higher voltage, which has been
invested in recent years, to maintain generating capacity. NNEGC Energoatom has now extended the
operation of 11 NPP units. For this purpose, the Company has created answers, normative, methodical,
and technical documents that have been developed and agreed with the regulatory company.

KonBeHr1isi 3 OIiHKM BIUIMBY Ha HAaBKOJUIIHE CEPENOBHUINE Y TPAHCKOPJOHHOMY KOHTEKCTI
(KonBenuisi Ecno), patudikoBana YkpalHOO Mae Ha MeTi NPUHHATTS 1 CTOPOHAMH HAJCKHUX Ta
C(I)GKTI/IBHI/IX SaXO,Z[iB moao MnomepeIPKCHHSA 3HAYHOTO HCETATUBHOI'O TPAHCKOPAOHHOIO BIUIMBY Ha
JOBKULIS B Pe3yibTaTi IUIAHOBAHOI MisSUTPHOCTI, a TaKOX IMOM0 HOTo 3MEHIIEHHS Ta KOHTPOJIIO.
IIponosxxeHHs TepMiHiB ekcruryaranii eneproomnokiB AEC Ykpainn nepenbadaerbes EnepreTudanoro
cTpateriero Ykpainu Ha niepion g0 2035 poky.
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Puc. 1. Ilponosxenns pecypey nirounx AEC Ykpainu cranom Ha kBiteHb 2020 p.

IIpn pexoHCTPYKLil MPOEKTHI XapaKTEPUCTHKH EHEproOJoKy, TEXHOJOris BUPOOICHHS
eJIEKTPOCHEeprii He 3MIHIOITHCSA, YTBOPEHHS HOBHX BHJIB HeOE3NMEYHHX BIJXOJIB, TMOSBH HOBUX
JUKepen BUKHIIB B arMoc(epHe MOBITPS Ta CKUAIB 3a0pYyJHIOIOUMX PEUOBHH y BOJHI 00'€KTH HE
BifOyBaeThca. 3a pe3yibTaraMd poOOTH (OPMYIOTHCS 3BiTH OLIIHKHM BIUIMBY 32 HOPMaJbHHX YMOB
eKcIuTyaTamii Ta IIiJ] Yac BWHUKHEHHS aBapiiHuUX cuTyamid. Jlns TpoBemeHHsS po3paxyHKIiB
BUKOPHCTOBYTh Tporpamti kommiekcu, 30kpeMa PC COSYMA nns aBapiiHHX CHTyari, s
MOJICITFOBaHHSI PO3MOBCIOJKEHHS PAJIOAKTMBHUX PEYOBMH B aTMocdepi Ta (QOpMyBaHHS 03,
3YMOBJICHUX BHKHIaMH pamioHykiiniB AEC y pexumi HOpMaibHOI eKcIllyaTalii, BUKOPUCTOBYIOTh
nporpamai komriekcu PC CREAM ta CAP 88. Hampuknan, ans BII «tOxno-Ykpainceka AECH
004YHCIIEHO, 0 MaKCUMAallbHI 7103 Ha HaWOMMKYOMY KopaoHi Ykpainu 3 Mongosoro (130 kM Bix
JDKepesa BUKKY) B peXXuMi HOpManbHOi ekciutyaranii He nepesuiats 0,0035 Mx3B/pik, 110 € 3HaYHO
MeEHIIIe 32 MPHUPOTHUN pasiariiiauii poH. B pas3i BUHWKHEHHS aBapiiiHMX CHTYyallil JTOJaTKOBa J03a
OTIpOMiHEHHS Ha KOpIoHi 3 MommoBoro He nepeBunuTh 0,075 MK3B.

[loreHuwian aToMHOI EHEPreTHMKH Yy 3amo0iraHHi KJIIMAaTHYHMM 3MiHaM Ta ii 34aTHICTh
3a0e3MeYUTH JIOACTBO HaIiiHUM OE€3BYIJIECLEBHM JXKEPEJIOM €HEpril € MOTY)KHUM apryMEHTOM s
30epexends AEC Ha mpwmiimernHi gecaTwitiTTs. ToMy iHBECTHINi y BENHKI MPOEKTH 3 OyMiBHHUIITBA
HOBHX CHEProOJIOKIB — I1¢ IHBECTHIIIT y MalOyTHE.
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HOBUKOBA 10.U. (PECITYBJIMKA BEJIAPYCb, BUTEBCK)

KOMILITEKCHI HACEKOMbBIX WTHBA3UBHBIX BUJIOB PACTEHUI HA
TEPPUTOPUHU BEJIOPYCCKOI'O IIOO3EPHA

YO «Bumebckui cocyoapcmeennwiii ynusepcumem umernu 11.M. Maweposa»
210038, 2. Bumebck, Mockosckuii npocnekm, 33.
kecoiohrprir@vsu.by, Julia.novikova9@mail.ru

Abstract. Consideration of the problem of the spread of invasive species across the territory of
the Republic of Belarus is one of the key directions of scientific research. Today when the spread of
invasive species such as Heracleum sosnowskyi, Solidago canadensis, Echinocystis lobataand others,
has reached a speed greater than several years ago, it has become simply necessary to develop not only
ways of struggle and destruction, but also to consider a special entomofauna characteristic only of
them, which could have formed over the past decades.

HHTpOI[}/KI_II/IH WHBA3UBHBIX BHUIOB IIO3BOJIMJIA HACEKOMBIM OCBOWTH €IIC€ OAHY, HEC 3HAKOMYIO
paHee, cpery OOUTaHMs, KOTOPOU ISl HUX CTAJIA KOJIOHUHU 30J0TapHUKA KaHAICKOTO.

[Ipobnema pacnpocTpaHeHUs] MHBA3MBHBIX BHJIOB CETONHS OCTpa Kak HUKOTJa paHee, HO He
CMOTpPs Ha PE3KO BO3pOCH.IPIﬁ HUHTCPEC K ,I[aHHOf/i TEMATHKCE, Ha6JIIO,Z[aeMBIﬁ B MMOCJIACAHUEC IOAbl, 0eapIM
IIATHOM BCE-PAaBHO OCTA€TCA HaAIIPpaBJICHHUE — PacCMOTPEHHA COCTaBa HACCKOMBIX, HACCIIAIOMIUX
KOJIOHNH MHBA3HUBHbIX paCTCHHﬁ.

Mecro: OCBO60)KZ[6HHI>I€ OT CEJIBbCKOXO3SIHCTBEHHOI'O0 HCHOJL30BaHUS TCPPUTOPUHU, 3AHATHIC
HWHBAa3WBHBIM BUJIOM — 30JIOTAPHUKOM.

Meroanka ydeTa HaCEKOMBIX — IHTOMOJIOTHYECKoe KorieHue. KomudaecTBeHHBIA ydeT — 3a 1
npoOy Obiio mpuHATO 50 B3MaxoB coYka ¢ maroM B3maxoB B 1 merp. Komenue npoBoamnocs ¢ 3-
KpaTHOM MOBTOPHOCTHIO.

WHcTpyMeHT futst c00opa: SHTOMOJIOTHYECKHNA CaYOK C TaMeTpoM KoJbIiia 30 cM.

COOopbl HACEKOMBIX, COCTABJISIFOIINE KOHCOPI[MYMbI HHBA3UBHOTO BHJIa 30JI0TAPHUK KaHAJICKHIA,
B OKPCCTHOCTAX TOpoJaa Burebcka Ha CTallMOHAPHBIX YYCTHBIX IIJIOMIaIKaX. bri1o BbI6paH0 3
cTanMoHapHBIX iom@aaku (50*50 M), KOTOpble W CTalld OCHOBHBIMH ILIEHTPaMHU JJISl MPOBEICHHS
ucciefoBanuii. [1nomanky HaxOqWIMCh B HEMOCPEICTBEHHON OJIM30CTH APYr OT JApyra, HO H3-3a
HaJIM4us MCKAY HUMU MPErpajg — B BUJAC aBT OMOOMJIBHBIX A0pOor, OCTaBaAJIMCh U30JIMPOBAHHBIMU.

VYuyeTnl MMPOBOJAUINCE B COOTBETCTBUU C BCITCTATHUBHLBIMHA IIEPHUOJAMMU: 3 JAc€Kaada Mas — 1 JC€Kaaa
aBrycra) — Bcero 10 ygeToB B 3-KpaTHOH TTOBTOPHOCTH.

I[HSI OIpeACJICHNUA BUJOBOTO COCTaBa UCHOJL30BAJIMCH CIICAYIONIUC OMMPEACTIUTEIIN HACCKOMBIX!
IMnasunenmkosa H.H.(1994) u Kapniera B.M. (2019).

Ormpenenenne BUAOBOTO COCTaBa SHTOMO(AYHBI, BXOAIICH B COCTaB KOHCOPITUH 30JI0TApPHHUKA
KaHaJICKOT'O, IIO3BOJIMJIO BBIABUTH 0COOEHHOCTH PacrpoCTpaHCHHBIX Ha PACTCHHAX HACCKOMBIX.
Pe3yJ’ILTaTBI I/ICCJ'IC)_IOBEIHI/II\/'I 3a HerO,Z[OJ'IX(I/ITCJ'IbHBII‘/'I nepuo BpEMCHHU HC MO3BOJUIN HJOCTOBCPHO
OMpeACINTb 3aKOHOMCPHOCTH PaCHpPOCTPAHCHUS. Ho YK€ Ha JAJaHHOM D3Tall€ MOXHO Ha6J'IIO,HaTL
OIPEACIICHHYIO 3aKOHOMEPHOCTD — OOJIBIIIMHCTBO HACEKOMBIX SIBIISTFOTCS PACTUTCIBHOAAHBIMUA U, I10
Bcel BUANMOCTH, ITUTAOTCA pACTCHUAMMU 30JI0TAPpHUKA KaHA/ICKOT'O.

3a Bce BpeMmsl MPOBEJICHNS HCCIIEeIOBaHM ObLIO 0OHapykeHo 461 sx3emmursap. Ha Teppuropun
YY9aCTKOB, HA KOTOPBIX TPOBOIMINCEH UCCIICIOBAHNUS, OBIII0 00HApYKEeHO 14 ceMelcTB, OTHOCSIINECS K
9 oTpsigam.

DKonoruyeckas XapaKTCPpHUCTHKA SHTOMOKOMIIJICKCOB KOHCOp]_[I/Iﬁ 30JI0TapHUKA KaHaJACKOT'O Ha
TEPPUTOPUHA BCJ'IOPYCCKOFO HOOBCpBS[ IIO3BOJIACT BBISIBUTH TpO(l)I/I‘ICCKI/IC U TOIIMYECKHUE CBA3U.
BonbmmHCTBO HacEKOMBIX (HE yUUTHIBasl IOJI0, MPUXOISIIyIocs Ha oTpsabl Diptera m Hymenoptera —
52,28 %) sBusAworcs pacturenbHOAOHBIME — 34,27%, xumunkamu — 10,63 % u campotpodamu —
Menee 1 %.
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TIPOH-BOPOBMOBA H.B., JAHWUJISIH A.T'., MACJIOB 1.3.,
POMAHOBCLEKA O.P. (YKPAIHA, I3MAIN)

EJJEKTPOKOPOHHUM PO3PA AJ15 3SHE3APAKEHHS I OUMIIEHHSA
BAJTACTOBHUX BO/J BIAITOBITHO MIZ’KHAPOJAHUX BUMOI
CTAHIAPTY D-2 IMO

Jlynaticokuil incmumym Hayionanvnoeo yrisepcumemy « Odecbka MOpPCbKa akaoemisy
UL HY «OMA»); 68601, eyn. @anacopiiicoka, 9, I3main, Yrpaina,
natasha.vorobyova051982@gmail.com

Abstract. Installation, developed at DI NU «OMAy, can be transformed into any of the
schemes in case of high levels of bacterial and harmful virus contamination, including invasions of
other water basins, and when the level of contamination decreases, individual modules are disabled
based on their feasibility. Installation at change of parameters of water treatment taking into account
its purpose, can be successfully used at coastal sewage treatment plants. The inclusion of the corona
nanopulse discharge module will reduce the cost of electricity for its operation by more than 2 times,
which is a very important advantage of its operation in ship conditions, where it is not necessary to
increase the capacity of ship power plants taking into account the requirements of D-2.

XKopctkictes BuMor, nounHatoun 3 2020 p. mo OanacTyBaHHIO 1 Je0atacTyBaHHIO MOPCBHKHX
CyIeH, IPU3BEI0 Ha MDKHApPOJAHOMY PMHKY [0 BEIMKOI YeprH mo mnepeobiagHaHHS cyAeH. B manmii
yac B OYIKyBaHHI nlepeo0agHanHs 3HaxoaaTbesl 6mm3bko 70 tuc. oguannb. [Ipobnemy 3He3apaxeHHS
1 ouniieHHS O0anacTOBHX BOJ 3a CTaHAAPTOM D-2 NPOAMKTOBAHO NEPECETCHHSIM YYKOPITHHX
npuOynbLiB B 0anacToOBUX BOAaxX, AKi 3HUILYIOTH (ayHy i1 (opy MoOpiB, pidoK i 03ep BCHOTO
CeiToBOro okeany. barato BHAIB IPOMHUCIOBUX PHO OE3CIITHO 3HUKIH, Y 3B 53Ky 3 «IIOiTaHHIM)
MHBa31AMH B O0pOTHOI 3a BIaCHE ICHYBaHHS B Uy)XXHX BOJAX PI3HUX KpaiH i KOHTHHEHTIB. Ha mymKy
aBTOPIiB JaHUX Te3, HAWOUIBII aKTyaJbHHMH CTaJIM MaTepialdi OCTaHHIX HayKOBUX JOCIiIKEHb
Buennx: CIIA, Kanamum, Iramii, Himeuwunnn, ®panmii, Anrmii, Icmanii momo 3maTHOCTI Bipycy
COVID-19 BukuBaTH B CTIYHHX BOJAX, SKi CKUJIAIOTHCS B Pi3HI BOJJOWMH MTPUOCPEIKHUX KPaiH.

Lle HayKOBe BiAKPUTTS MOBHICTIO CIIPOCTYBAJIO paHillle iCHyroue TBEPHKEHHS MPO Te, 10 JaHUH
BipyC JKUTT€3JaTHUI TIJIbKM B €PUTPOLUTAX KpPOBi. 3He3apakeHHS CTiYHMX, 0aJacTOBHX BOJ CTa€
CBiTOBOIO MpoOJIeMoro cydacHocTi ¢ ypaxyBaHHsIM COVID-19 i manpemii iHmmx BipyciB. Y 3B’S3Ky 3
M BYeHUMH 1 ikeHepamu I HY «OMA» Oyno BUHaleHO i 3aM1aTeHTOBAaHO YHIKalbHY YCTaHOBKY,
3a JIOTIOMOTOI0 SIKOi 3/[IICHIOIOTHCS MPOLIECH 3HE3aPAKEHHSI 1 OUMIIICHHS 1 0aJITaCTOBUX, 1 CTIYHUX BOJ 3
ypaxyBaHHSIM HaiKOPCTKIIINX CyYaCHHX BUMOT. MOAYJb €IeKTPOKOPOHHOTO PO3PSAY € OXHHUM 3i
CKJIQIOBUX €JIEMEHTIB YyCTaHOBKH, SKHH OyB 3alpONOHOBAaHHWM 3aMiCTh EJIEKTPOTiapoynapy,
po3pobneHoro JI. M. KOTkiHUM 1 BHKOpHUCTaHWI B YCTaHOBIL, aje MEpeXili Ha HOBHH MOMYIb
€JIEKTPOKOPOHHOTO pO3psiny OyB MPOJAMKTOBAHUM HOT0 eHeproe(eKTUBHICTIO i 3IaTHICTIO MOBHICTIO
3HMIUTH BCIO JiHINKY BipyciB, 0OpoOiroBaHNX B CyJHOBHX 1 OeperoBmx ymoBax. Ha BigmiHy Bifg
EJICKTPOTIAPOYIapy TYT MOKE BUKOPUCTOBYBATHUCS BEJIMKA KUIBKICTh e1ekTpoaiB — g0 100 i Ginbiie,
IO J]a€ MOXJIMBICTh PO3MOIUINTH CHEPTil0 BIUIMBY Ha 3HE3apa’KCHHS Ta OYMIIEHHS BOIM OUIBII
TUTABHO 3 BEJMKOI0 YaCTOTOIO TOPIHHA JYTH, PETYIIOIYH HPU IIOMY HANpPyTy O3PSIy, SKa MOXKE
3HaXOoAUThC B miamo30Hi 30-60 KB mpu TOCHTH HU3BKOMY CTpyMOBI HaBaHTakeHHs. [lomiOHa cxema
NOBHHHA MAaTH BEJHMKY €MHICTh KOHAEHcCaTopiB, mopsaky 5500 Mk®, kepoBaHi PO3PSITHUKH Ta
€JIEKTPOHHE YTPaBIIHHA [apaMeTpaMy eJNeKTPOIMITYNbCiB. [T CTBOPEHHS eKCIepUMEHTAIBHOL
YCTaHOBKH KOPOHHOTO eJIEKTPOIMITYJILCHOTO po3psaay Oyae miakmodeHo Mukonaisesknii [IIIT HAH
VYxpainu, B SKOMY IPOBOAMIIOCH P/ YHIKAIBHHUX JTOCTIKEHb B TIOTOYHOMY POIIi, TIPU IIbOMY BAAJIOCS
JOMOTTHCSl TIO3UTHBHHX pE3YyJbTaTiB 31 3HE3apakeHHs Ta OYMIICHHS MOPCHKOI 1 PIYKOBOI BOAH.
Bnepme Oynm BUKOpHCTaHI B JaHWUX TpOILEcax MIKPOIMIYJIbCHI Ta HAHOIMITYJIBCHI PO3pSAH 3
yacrororo Oinmpme 2000 po3psaiB B cekyHmy. EHepris, mo BHIUIAETBCS B OJHOMY IMITYJIbCI
MiKpoceKyaHUX po3psamiB ckinana Wy =~ 17 Mk, a npu HaHOCeKyHAHUX po3psamax Wn = 7,95 mx.
[Ipu bOMy B HAHOCEKYTHUX PO3psIax aMILTITy1a iMITyIbCHOI Hanpyru ckiana 30 kB, a iMmynbcHOTO
cTpymy 10 35 A. JIocarHyTo IOBHY iHakTHBaIlio Oakrepiit E. cOli, MoKa3aHo «BiIdyTHE» OUHIIECHHS
BOJIU 3 BUKOPHUCTAHHSIM HaHOCEKYHTHUX PO3PSIIB.
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UYTAH A.B., CAOPAHOB T.A., IIMJIMIT’IOK B.B. (YKPATHA, OJIECA)

TEXHOTEHHUM BILIUB HA YPBAHI3OBAHI TEPUTOPII
HIBHIYHO-3AXIIHOI'O IPUYOPHOMOP’AA
3A IIOKA3ZHUKAMMU CTAJIOI'O PO3BUTKY

O0decbkuil 0epacadHuli eKono2iuHUlL yHigepcumen,
ey Jlvsiscoka, 15, m. Odeca, safranov@ukr.net

Abstract. In the paper assesses a technogenic impact on urbanized areas according to individual
indicators of sustainable development. Some indexes and indicators of sustainable development were
used for assessment. The ranking of urbanized territories of the North-Western Black Sea region was
carried out according to individual parameters of the ecological measurement index.

Haramaemo, mo cramuii po3BHUTOK — II€ PO3BHTOK, IO JO3BOJIIE 3aIOBOJIBHUTH MOTPEOH
Cy4YacHOTO TOKOJIHHS Oe3 mIKoau Ais MaiOyTHIX MokodiHb. HaMu BHKOHAHO OIIHKY €KOJOTidHOL
CKIIAZIOBOi 3TiMHO 3 METPHKOIO IS BHMIPIOBAaHHS IIpomeciB cramoro po3Butky (MBCP) s
ypOanizoBaaux Teputopiil IliBHiuHO-3axigHoro IIpmuoprnomop’s (II3I1) 3a 2014 — 2018 pp. I3 44
3aIpONOHOBAaHMX TaAPaMETPiB €KOJOTTYHOTO BUMipy HAMH 3aCTOCOBAaHO 27.

Tak, Haifuacrtime 3a yciM MepelikoM NapaMeTpiB 0 30HM 3 HAWTIpIIMMH IOKa3HUKAMHU
€KOJIOTIYHOI CKJIaJ0BOi CTajoro po3BUTKY Bxommia Onechbka 00JacTh, O 30HU 3 HANKpalIMMH
NOKa3HUKaMH — XepCOHChKa 00JIacTb.

Byio po3paxoBaHo iHAEKCH JUIA ABOX KAaTEropiil MOJITHKH — €KOJOT1YHI CHCTEMH 1 €KOJIOTiuHe
HaBaHTaXEHHSA. Y Kareropii eKOJIOTiYHOI MOMITHKH «EKONOoriuHi cucTeMm» HAaHOUIBII Kpalli yYMOBH
CTAJIOTO PO3BUTKY BiA3HAYAIOTHCS Y MUKOIAIBChKIA oOiacTi, HaitMeHmn kpamii — B Oxechbkiid. Taka
HeCcTpuATIMBa cuTyallis B OfechbKiil 00JIacTi Bi3HAYAETHCS 32 PAXYHOK TAKMX MOKA3HHUKIB SK BMICT
TOKCHUIY CIpKH i Iy B aTMOC(HEPHOMY MOBITPi, MOMHPEHHSA €K30T¢HHUX T'€OJIOTIYHHX TIPOIIECIB,
BHCOKI TOKa3HWKH MOPYIIEHHUX 1 BiIMPalbOBaHUX 3€MEINlb, BMICT HITPATiB y BOJHOMY CEpEIOBHIII,
HasIBHICTh 3HAYHOI KIJIBKOCTI €KOJIOTiYHO HeOe3neuHux MmianpueMcTB. B kareropii «Exororiune
HABAaHTKEHHS» BIAMOBIHO HAWHOLIBII Kpalli YMOBH BiJ3HAYEHI JIJIs1 XEPCOHCHKOI 00JIACTi, HAWMEHIII
Kpami — Takox it Onmeckkol. Y IbOMY BHITAJIKy Taka CHUTyalliss (hOpMYyeTbCsS 3a paxyHOK OUTBII
BUCOKHUX MMOKa3HUKIB BUKUIB 3P B aTMocdepHe MoBiTpsi, OLIBII HU3bKUX NOKa3HUKIB OPHUX 3€Meb 1
JCOBHUX MACHUBIB, 3HAYHHUX OOCSTIB CKH/IIB 3BOPOTHUX BO/I.

LikaBuM OyB TOpPIBHSUIBHWUN aHAli3 pPE3yJbTATiB OMIHKK KaTeropid €KOJIOTIYHOI ITOJIITHKH,
BUKOHaHWi 3a maHumu 2006 p. 1 HammMu
pe3ynbratamu s perioniB [13I1. Tak, 3aransHa
CUTyallil CyTTEBO HE 3MiHWIach. HaiOinpm
HECTIPUSTIINBA CHTyaliss 3 TO3WLIA CTalIoro ;
PO3BHTKY MO 000X KaTeropisix MHOJITHKU Cepel B
ypOanizoBanux Ttepuropiii 1311 Big3HauaeTbCs EE%E
s Onmecekoi oOmacti. B kareropii monmiTukn g ext
«EKoJjoriuHi cucTeMu» MOTIPIIMINCH MOKA3HUKH
Ul XepCOHChKOI 00nacTi i MOKpAIIMINCh IS
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MuKoJ1aiBChKO1. B Kareropii MTOJTITHKH Hpd
«Exonoriune HABAHTAKEHHSD po3noin e
ITOKA3HUKIB HE 3MIHMBCS. s

B  wminomy  Hai0imbIl  HECHIPUATIMBA EEEE
eKOJIOTiYHa CHTyamis 3 TO3UWIiil  cranoro acc
posButky (puc. 1) Bimsnauaerbcs B Ojmechbkiil o Rew

. [ orG
O6J'IaCT1. XCpCOHCBKa 06J'IaCTB XapaKTCPpU3YETHCA

KpalmuMu yMOBaMU JJIst 3a0€3MEeUeHHS CTaJoro

po3BUTKY periony. CIix BiI3Ha4MTH, IO Cepen PHQ. 1 — IIpocToposuii poznonin iH;[eKcX €KOJIOT1YHOr0

BCiX MOKA3HHKIB, 110 aHaHiSyBaJII/ICI), TepEeBaXKHY BUMIpy cTajoro po3BuTKy le mst tepuropiit 1311 (2014 —
.. . . . 2018 pp.

POJIb BLAITpA€ KATCTOP1A MNOJITUKU «Exoioriune PP-)

HAaBaHTaAXCHH).
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''OHYAPOBA E.B., 2ITETKEBHY M.H. (BEJIAPYCD)

W3MEHEHUS B CXEME KYPCA TUCTAHIIMOHHOM JIYUEBOM TEPATIMA
oA BJIMAHUEM IHEPEPBIBOB B JIYYHEBOM JIEUEHUH

 Bpecmckuil o6nacmuoii onkonozuueckuii Oucnancep
224027, yn. Meouyunckas, 6, bpecm, Pecnyonuxa Benapycw; brcoc@brest.by
2Pecnybiukanckuii Hay4yHO-NPaAKMUYeCcKull yeHmp OHKOA02UU U MEOUYUHCKOL pAOUOLO2ULL UM.
H.H. Anexcanoposa (n. Jlecnoti, bBerapycsy)
223040, ae. Jlecnoii, Munckuii pation, Pecnyonuka benapycs, oncobel@omr.by

Abstract. Radiotherapy is an effective method of cancer treatment if there is no deviation from
the treatment process. However, between radiation therapy sessions may occur interruptions, which
can affect the course of treatment. The optimal change in treatment pattern, taking into account the
compensation of interruptions, may differ both within different hospitals and between patients within
the same hospital. Difficulties often arise in assessing the radiobiological consequences of such
deviations and methods of their compensation. They are associated with the need for fairly
voluminous dose calculations in the tumor and surrounding normal tissues, the lack of simple
recommendations for specific situations.

KavecTBO s1yueBOro JieueHHsI 3J0KaYeCTBEHHBIX HOBOOOpPAa30BaHMN HANPSAMYIO 3aBUCHT OT
TOYHOCTH BOCIIPOM3BENICHUS 3alUIaHUPOBAHHBIX ycnoBuid siydeBoit Tepamuu (JIT). Anmapatsr JIT,
UMesl BBICOKHE YKCIUTYaTaIlHOHHO-TEXHUIECKUE XapaKTEPUCTUKH, 00IaIaf0T CIIOKHOU KOHCTPYKITHEH.
OHI/I COCTOAT u3 MHOTOYHCJICHHBIX OJICKTPOHHBIX, MEXaHUYECCKHUX, IIHEBMATUYCCKHUX,
TUAPABINYCCKUX, ONTHYCCKUX Y3JIOB U CHUCTCM. HCCMOTpH Ha HepI/IO,Z[I/ILIeCKI/Iﬁ KOHTpPOJIb Ka4deCTBa
TaKUX almaparoB, BPEMsS OT BPEMCHH IIPOUCXOIUT BBEIXOJ H3 CTPOA OTACIBHBIX €TI0 qacTed M
3JeMeHTOB. PEMOHT Takoro 000pyIOBaHUS MOXKET OCYIIECTBISATHCS OT HECKOJBKMX YacOB WUIA JHEH
JO HECKOJNBKHX MecsueB. HesaBucumo oOT mepwoga MpocTos OO0OpYAOBaHMS, B Kypce JICUSHUS
nanueHTa MOT'yT BO3HHKAThb IICPCPBIBbI, KOTOPHIC BJICKYT 3a coboit HapyHmieHue CXEMbl
(hpaxoHNpPOBAHUS.

HGHOCPCZ[CTBCHHOC BJIMAHUEC HA TOYHOCTH peajiM3allii CXCMbI 3allJIAHUPOBAHHOTO JICUYCHUSA
OKa3bIBAIOT HEC3AIJIAHUPOBAHHBIC IICPEPLIBBI MCKAY CCaHCaMU JIT. Haubonee yacTbIMH ClIydasaMu
OTKJIOHEHHH OT CXEMBI JIECUEHHS SIBISIOTCS MNEpECPhIBbI OT 1 a0 3 I[Heﬁ, MCHCC 4aCTbIMHM, HO TAKXKC
UMEIOT MECTO MepephIBEI OT 4 1m0 7 nHel. OMHAKO HA MPAKTUKE MOTYT BO3HUKATH CUTYallUd, KOTJa
MEPEPLIB IMPEBLIIIACT 7 ILHGI)'I B CBSI3U C IIJIOXOM MNEPEHOCUMOCTLIO JIYYCBOI'O JICHCHUA MAITUCHTOM. 9T0
MOXCT MHNPOUCXOJUTH IIpU 0CJIa0JIEHHOM HMMYHHUTCTC IIAlIUCHTA WM AKTUBHO pPA3BUBAIOIIUXCA
COIMyTCTBYIOIIUX 3a60HeBaHI/I$IX. B cBa3u ¢ >tuM AKTYAJIbHBIM SABJIACTCA BOIIPOC M3YUYCHUSA BIIMAHUA
TaKUX MEPEPHIBOB Ha XOJ JICUECHMS U OTAAIEHHBIE pe3yabTaTsl JIT.

Cpenu Hacenenuss PecnyOnvku benmapych HamOonee 3HAYUTENbHBIC TPYNIBl MO YPOBHSIM
3a00JIEBAEMOCTH U CMEPTHOCTHU MPEACTABIIAIOT JIOKAJIU3AIUN HpGZICTaTeHBHOfl M MOJOYHOH KEJIE3, a
TAK>X€ I'OJIOBBI U LICH. OHTI/IMaIH)HI)IG N3MCHCHUS CXEMBI JICUCHUS C y‘IéTOM KOMIICHCAllU MEPEPLIBOB
MOTYT OTJIMYATbCA KaK BHYTPHU PA3HBIX y'{pe)KILCHI/II‘/'I, TaK U BHYTPpHU OJHOTO JIsA pa3HbIX IMAIIUMCHTOB.
DTO 3aBHCHT OT TEXHHYECKOTO OCHAIICHHS YUYPEKICHUH, MapaMeTpoB 00OPYIOBaHMS, MPOITYCKHOM
crocoonoctn ammaparoB JIT, rpadmka paboTel TepcoHaNa, CIOKHOCTH BOCIPOHU3BEIACHUS
JAO3UMCTPUICCKUX IJIAHOB 06J'Iy‘-ICHI/I}I " ap.

I[J'ISI yqéTa BJIMAHHA TCPCPLIBOB B JIYYCBOM JICUCHHUU HCIIOJIB3YIOTCA pa,Z[I/IO6I/IOJ'IOFI/I‘ICCKI/IC
Monmenn. Ha ceromHsmiHWi NeHb JIWHEHHO-KBagpaTW4Has paxnoOnosorndeckas moxens (JIKM),
OCHOBaHHasA Ha TCOpUH KJIETOYHOH BBDKHMBAaCMOCTHU, C MPaBUIBHO HOI[O6paHHI>IM COOTHOILICHUEM
napaMeTpoB UMECT CYIICCTBCHHBIC ITPCUMYIICCTBA 110 CPABHCHUIO C APYTUMHU pa,I[I/IO6I/IOJ'IOFI/I‘-IeCKI/IMI/I
moxensamu. OnxHako Mpy TMPOBEJICHUM KIMHUYECKUX pacu€roB ¢ mnomoinpto JIKM Ha npakTuke
BO3HHKAaeT HEOOXOAMMOCTh B JIOCTAaTOYHO OOBEMHBIX pacuérax. OTCYTCTBYIOT TMPOCTHIE B
IMPAKTUYCCKOM HCIIOJIb30BAHUU PEKOMCHAAIMN W HHCTPYMCHTHI JJId OLCHKU pa,[[I/I06I/IOJ'IOFI/I‘lCCKI/IX
HOCJ’IGI{CTBI/Iﬁ OTKJIOHCHUA OT CTAHAAPTHBIX CXCEM 06J1y‘{€HI/I$I 1 CIOCO0O0B KOMIICHCAIIlUU TaKuXx
OTKJIOHEHHUH.

[Mpu m3menenmsix B kypce JIT mis BeiOopa 000CHOBaHHOW KOPPEKTUPOBKH CXEMBI JICUCHUS,
H606XOL[HM eC aHaJm3 C [CJIbI0 OIICHKHU JO3bI B OIIYXOJIK U OKPYKAKOIUX HOPMAJIbHBIX TKAHIAX.
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JIVK’STHUYK H.I'. (YKPAIHA, JIbBIB)

ITPOBJIEMH ITAPKOBHUX HACAJ/I?’KEHbD JIbBOBA, I10B’A3AHI I3
PEI'TOHAJIBHUMU 3MIHAMMU KJIIMATY

Hayionanonuu nicomexuiunuti ynisepcumem Yxkpainu,
79057, eynuys 'enepana Yynpunku, 103, Jlvsis, Yrpaina, lukyanchuk@nltu.edu.ua

Abstract. As regional climate change is taking place, the current zonal set of floral elements in
parks is changing. The vitality of indigenous species is declining, and the spread of xerophytic species
is observed. The spread of drought-resistant invasive species is observed in the grass cover. Climate
change also affects the availability of nutrients to plants. Now pests of plantations - quarantine
phytophages, start to multiply en masse. The development and spread of infectious diseases
contributes to the loss of protective phytomeliorative and aesthetic functions of urban plantations,
which, in turn, leads to significant economic losses.

3eneHi HacaKeHHS € 000B’SI3KOBOIO IMPHUPOTHOIO CKIAT0BOIO MiCTOOYIIBHOTO Kapkacy JIbBOBa,
TOMY iX 30€peXeHHsI, ONTUMI3allisi IPOCTOPOBOI CTPYKTYpH Ta 30aradeHHs OiOpi3HOMAHITTA € OHIE0
3 HallaKTyaJbHIIINX TPOOJIEM MOJINIIEHHS CTaHy IPUPOAHOTO CEPEIOBHIIA MIiCTa.

B ymoBax 3MmilleHHS MeX NPUPOAHO-KIIMATHYHUX 30H YKpaiHU 3MIHIOETHCS HUHI ICHYIOUHH
30HATBLHUN HAOIP QIIOPHUCTHYHUX €IEMEHTIB B IapKaX, 3HIKYETHCS KUTTEBICTH aBTOXTOHHHUX ITOPiJ, a
TaKOX CIIOCTEPIraeTbcs TEHICHLIS 10 MOLIMPEHHS Kcepo(iTHUX BHIIB. Y TpaB’sSHOMY BKPHTTI
CIOCTEPIra€TbCsl 3HAYHE IOIIMPEHHS IOCYXOCTIHKMX 1HBa3iWHMX BHUAIB, 30KpeMa, aMOpo3ii
HOJIMHOAUCTOI. 3MiHM KJIIMaTy BIUIMBAIOTh HAa AOCTYIHICTh MOXXHBHUX PEUOBUH IJISI POCIMH, ajxke
MiABUIEHHS TEMIIEPaTypH Ta 3MEHIIEHHS BOJIOTOCTI 3HMXKYIOTh PYXOMICTh €JIE€MEHTIB KHUBIICHHS 32
OJTHOYACHOT'O YTIOBUIFHEHHSI POCTY KOPEHEBOi CUCTeMH pociuH. KimiMaTH4yHI 3MIHM CHPUYMHIOIOTH
TaKO)X HETAaTUBHUU BIUIMB Ha JKUTTEIISIBHICTH MIKPOOPTaHi3MiB, OCKITBKH IPYHTOBI MiKPOOPTaHi3MHU
0OepyTh yUacTh y TPOPIUHUX MEPETBOPEHHSX, 3a0€3MeTyI0UN POCITIHY MOKUBHUMHU PEUOBUHAMMU.

B ocraHHi poKHM MOYMHAIOTH MAacoOBO PO3MHOXYBaTHCS WIKIIHUKW HAacaJKeHb — KapaHTHHHI
¢itodaru, sxux B YkpaiHi Bxke 3apeectpoBaHo 91 Bua. Lli 3aBe3eHi BUAM MOTPAILISIIOTH y OibII
COPUSTIAMBI AJISI HUX YMOBH, MAacOBO PO3MHOXYIOThCS 1 3aBAAlOTh 3HAYHO OIIBIIOI IIKOIU
Haca/pKEHHAM, HDK y ceOe B pimHii KpaiHi, Je iX PO3MHOKEHHS CTPUMYIOTh TPHUPOIHI BOPOTH.
Haii0inpm nomupeHnMH KoMaxaMH-1IKiTHUKaM{ MapKOBUX HAacaKeHb € KallTaHOBA MiHYIOYa MiJb,
aMEpPUKAHCHKHN O METeNuK, 3aXiTHui KBITKOBUH Tpwuric, Tomo. A i3 2019 poky Ha JIbBiBHIMHI
MacoBO MOIIMPIOETHCS HOBUH MIKIIHUK — CaMIIMTOBA BOTHIBKA, SIKA& MAcOBO 3HHUIIYE JEKOPATHUBHI
KYyIIli CAMIINTY B Cajax i mapkax.

TakoX CIEKOTHA 1 CyXa BECHSHO-JIITHS MOroja CIPUSATIMBO BIUIMBAE HAa PO3BUTOK IPHOKOBUX
3aXBOPIOBAHb T'OJIOBHHUX MapKOYTBOPIOIOYMX MOpiA. Tak, MPUYMHOI MAcOBOTO BCHUXAHHS SUIMH Ha
JIbBIBIIMHI € TOIMIUPEHHS 30y HIKA KOPSHEBOT THUJII SUTMHOBOT'O TPYTOBUKA. bepe30Bi ral MmomiKkopKye
0ina MapMypoBa THHIIb CTOBOYpa. JIMCTS MTUMOBUX HacaIKeHb BTpavae JACKOPATHBHICTh Yepe3 TEMHO-
(hioseToBY MIAMHUCTICTB, Oypy IUISIMHCTICTh Ta KOPHYHEBY IUIIMHUCTICTh. TOIIOJNEBI HacaJKeHHS
MOXYTh CTaTH aBapiiHO HEOE3NMEeYHHMH BHACIIJIOK TOMIKO/KEHHS CTPOKATOI0 THWIIIO KOPEHIB,
0171010 THHJUTIO, Y JKOBTOIO CEPLEBMHHOIO THHUILTIO cTOBOYpa. Po3BHUTOK 1 mommpenHs iH(eKIiianx
XBOpOO cCIpHsie BTpaTi 3aXMCHUX (iTOMEITIOPATUBHUX Ta €CTETUYHUX (YHKIIH MICHhKUX HacaKEHb,
10, Y CBOIO UepPTY, MPU3BOIUTH 0 3HAYHUX CKOHOMIYHUX 30UTKIB.

TakuM YWHOM, TOAAJBIIl KIIMAaTHYHI 3MIHM MaTUMYTh 3HA4YHWUH HETaTUBHUI BIUIUB Ha
POCIMHHMI TIOKpWUB, TOMY YK€ 3apa3 HEOOXiJHO 3MiMCHIOBATM MOHITOPHMHI OCHOBHHUX
arpoMeTeopoJIOTiYHMX MOKAa3HUKIB Ta 3 IX YypaxyBaHHSAM pO3LIMPIOBATU IPOTrpaMy HAayKOBHX
JIOCTIJDKEHb 3 MIUTaHb aJIanTallil MapKOBUX HACA/[KCHb JI0 HOBOI IPUPOIHIUYO-CKOJIOTIYHOT CUTYaIlii Ha
JIpBiBIIMHI.
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JYKAHUYYK H.I., TAJIMITYYK A.M. (YKPAIHA, JIbBIB)

BIIJIUB ITPAT «<KOMITIAHIA EH3UM» HA CTAH TIPUPOJHUX HACAJ/I’KEHb
BUHHUKIBCBKOI'O JIICOITAPKY

Hayionanonuu nicomexuiunuti ynisepcumem Yxkpainu,
79057, eynuys 'enepana Yynpunku, 103, Jlvsis, Yrpaina, lukyanchuk@nltu.edu.ua

Abstract. The Vynnykivsky Forest Park plantation is located in the area of operation of the
Enzyme Company enterprise. This is an international biotechnology company that is a leader in the
domestic and European markets of yeast products. We conducted a survey of oak and beech
associations in the forest park. Significant degradation changes of plantations were noted on 35% of
the territory. Of the surveyed trees, defoliation processes are noticeable in common oak trees - 52%
(moderately damaged). The least affected was the hanging birch - 5% (undamaged). Slightly damaged
are specimens of beech - 19% and hornbeam - 21% of trees. Thus, the planting of the forest park has a
low vitality and aesthetic assessment due to anthropogenic factors, so it needs protection and urgent
reconstruction.

JlicomapkoBi Haca/yKeHHS BiAIrparOTh 3HAYHY CaHITAPHO-TITi€HIYHY (iTOMETIOpPATUBHY POJIb.
BunHUKIBChKUH JTicomapk mwiomieo 2799 ra — JicoBUil MacMB 3 MaJhbOBHMYMMHM JIaHAIIAQTaMu Ha
cximuit okomuii JIpBoBa. OCHOBHI JICOTBiIpHI MOpomu — OyK 3BHYAMHHUE, my0 3BHUYalHUH, Tpad
3BUYAIHINI, COCHA 3BUYaliHa, MOJIPIHA €BPOTICIChKa, Oepe3a ImoBuca.

HacamxkeHnHst jiconapky 3HaxXOmuThcs y 3o0HI nii mignpuemctBa «Kommawis Exzum» —
MDKHApOAHOI Oi0TeXHOJIOTiYHOI KOMIMaHil, fKa € JiJepoM Ha BITYM3HSIHOMY Ta €BPONEHCHKOMY
pUHKAX APDKIHKOBOI MPOMyKIii. SIk BiZoMO, HiAMPHEMCTBO CHpAaBIISIE€ 3HAYHI BHUTPATH HAa OXOPOHY
HABKOJIUITHBOTO  MPHUPOJHOTO  CEpPEJOBHUINA, 3AIMCHIOE EKOJOTIYHI IJIaTeXi, YUM CIPHSE
3a0€e3MeUeHHI0 HaJIEKHOI eKosoridHol o0ctaHoBkr Ha JIpBiBmmHI. A 3atuM «KommaHis Exzum» €
3HAYHUM JKEepeloM 3a0pyTHEHHS INPUPOTHOTO CEepPEAOBHINA, Y pe3yibTaTi HWOTO MisUTBHOCTI B
MOBITPSAHUI OaceiH MOTPAIUIAIOTh BUKHAM, IO € HEOE3MEeKOI0 UIsI POCIMHHOTO CBITy. TexHoreHHe
3a0pyTHEHHS! aTMOC(EPHOTO MOBITPSI TA IPYHTY € CEPHO3HUMHU EKOJOTTYHIUMHU (PaKTOPaMH, K1 YHHATH
Oe3nocepeHill a0 onocepeIKOBaHMi HEraTUBHUH BIUIMB HA METa0O0i3M POCIIUH.

Hamu npoBeneno obcrexenHs Ty0oBHX Ta OyKOBHX acomianid y BUHHHKIBCEKOMY JIiCOMapKy
noomu3y [IpAT «Kommnaniss Enzum». CyTTeBi nerpafaniiiHi 3MiHM HacaJpKeHb BiaMidueHi Ha 35 %
tepuropii. [lommpeHuMu € aynna B JaepeBax, CyXi TUIKH, TPYTOBHKH, CEPIICBHHHA THWIIb, OMEIa.
BusiieHo Takok aBapiliHI CyYXOCTiWHI JiepeBa, IO MOXYTh 3arpoxkyBaTé mafgiHHsaM. [lomiOHi
TpaHchopMalliifHi TIporecu B HacaHKEHHSAX JIICOMapKy 3yMOBIIEHI HacamIiepena Ji€0 aHTPONOTEHHUX
YHHHUKIB, HETATUBHUI BIUIUB SIKUX IMPU3BOJIUTH JI0 3HWKCHHS CTA0UILHOCTI Ta 010JIOTIYHOT CTIHKOCTI
HACa/DKeHb, a TaKOX (ITONEHOTHYHOI, TAKCOHOMIYHOI Ta JaHAMATHOI Jerpajaamnii JIicomapKoOBUX
Haca/pkeHb. Jliss HETaTWBHWX AHTPONOTCHHUX YWHHUKIB TPU3BOIWTH M0 3HIDKEHHS BIiTAIBHOCTI
JEPEBHUX POCIHMH JICOMAapKiB, MiABHINEHHS CTyHeHs aedoriamii — mepemryacHOro JMCTONany,
301IBLICHHS yCUXaHb TS A€PeB, aX 10 iX MOBHOTO BiaMupaHHs. [y mopiBHsIIBHOTO aHaNi3y CTaHy
HAca/DKeHb 3a pe3yJbTaTaMH MOHITOPHHTY JepeBa MOIUIAIOThCS Ha I ATh KJIACiB 3a CTyNeHeM
nedomianii: HermoukopKeHi — 3 nedomianieto B Mexax 0—-10 % (xmac 0); c1ab0 TOUIKOIKEeHI —
11-25 % (xmac 1); cepemubo momkokeni — 26-60 % (kiac 2), cuiibHO nomkomkeHi — 61— 99 %
(xnac 3); Bcoxii — 100 % (xnac 4). BignoBigHo 10 KpuTepiiB OLiHKK cTaHy KpoH, npuidHsITHX B UN-
ECE ICP Forests, nedomiariist 10 25 % po3risigaeThCs SIK Taka, 10 3HAXOAUTHCS Y MEKaxX HPUPOIHHUX
KOJIUBaHb (hITOMACH KPOHH, a fedostiaiist moHam 25 % CBIIYUTH PO MOLIKOKEHHS JepeB [6].

I3 obcrexkeHnx nmepeB mporecu nedorialii MOMITHUMHU € y nepeB nyba 3pmuaitHoro — 52%
(cepemupo momkopkeHi ). HaliMeHme ypaxxeHoro Oyia 6epesa mosucia — 5% (Hemomkomkeni). Cnabo
MOUIKOJPKEHUMHU € eK3eMIusipu Oyka — 19% Ta rpaba 3suuaiinoro — 21 % aepes.

Takum 4YHMHOM, Jiss aHTPONOTCHHUX YMHHHUKIB Ha CTaH ¥ BITAIBHICTh JIEPEBHHUX POCIIHH
MpH3BeNia J0 TMOTIPIIEHHS 3arajlbHOTO CaHITapHOTO CTaHY JIiICOMapKOBUX HacaikeHb. Buxomsuwm i3
NPOBENICHUX OOCTEKEHb, MOKHA CTBEPKYBATH, IO HACAIKEHHS JIICOMIAPKy Ma€ HHU3bKY JKUTTEBICTD
Ta CCTETUYHY OIlIHKY BHACHIZOK Jii aHTPOIIOTEHHUX YHHHUKIB, TOMY NOTpeOye OXOpOHH Ta
TEPMIHOBOI PEKOHCTPYKIIii.
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JYK’AHYYK H.I'., CTAJIHUK A.B. (VKPAIHA, JIbBIB)

BU3HAYEHHS PIBHS IIYMOBOI'O 3ABPYJIHEHHSA BI/I 3AJII3BHUIL B MEKAX
MICTA JIbBOBA

Hayionanvnuti nicomexuiunuii ynigepcumem Yxpainu,
79057, eynuys I'enepana Yynpunxu, 103, Jlvsis, Ykpaina, lukyanchuk@nltu.edu.ua

Abstract. We measured the noise level of trains (electric trains, passenger and freight) along the
track within the city in areas where residential buildings are close to the railway. Sound level
measurements were determined separately for each source of acoustic pollution. In addition, an
equivalent background noise level was determined. Studies have shown that the maximum noise levels
significantly exceed the permissible sanitary levels. To reduce the volume, we propose to create 1630
m of protective plantings and build 2960 m of noise barriers, in combination with noise-absorbing
screens.

[TuranHs mymoBoro 3a0pyaHeHHs JIbBOBa 3ai3HUYHUM TPAHCIOPTOM € aKTyaJIbHHM — MICTO
PO3MIIIIEHO Ha TIEPETHHI 8 3alli3HUYHUX JIiHIH, MPOTHKHICTD KOl B MEKaxX MicTa CTAHOBHUTH OJIM3BKO
67,5 kXM yepe3 i MICTOM IPOXOAWUTH BEITHKHI MOTIK TPAH3UTHUX BAHTAXIB, a TAKOX MACaKUPCHKUX
noi3niB. L{luM cTBOPIOETHCS aKyCTHYHHUN Ha TEPHUTOPIl KUTIOBOI 3a0y0BH, a HaceleHHs Mmo30aBieHe
CHPHUATIMBHUX YMOB AJIS BIIOYMHKY 1 CHY Ta HAPAKAETHCSI HA XPOHIUHI 3aXBOPIOBAHHS.

Mu 37ificHHUIM BUMIPIOBaHHS pIiBHSA HIYMy TOTSTIB (€JIEKTPOMOi3/iB, MAaCaKUPCHKUX Ta
BaHTa)XHUX) B3JIOBXK KOJI1 y MeXax MiCTa Ha JUISHKAX, /¢ )KUTJIOBA 3a0y/I0Ba BIIPUTYJI HAOJIMKEHA JI0
3a;mi3HULi. 3aMmipu piBHS 3BYKY BHU3HAUYaJIUCS OKpPEMO Uil KOXKHOTO JIKepela aKyCTHYHOTO
3a0pyaHeHHs. KpiMm Toro, BU3HaYaBCs €KBiBaJIeHTHUH ()OHOBHHA PiBEHD IIyMY.

[IpoBeneni mocii/pKeHHS 3acBiMYMIM, [0 MAaKCHMalbHI PiBHI IIyMy 3HAYHO MNEPEBUIIYIOThH
JOIMYCTUMI caHITapHi piBHI, nepeadaueni JepxaBHuMu OyIiBeIbHUMHA HOPMaMH Y KpaiHH i CKIIaJaliu:
BaHTaXHOTO ToTsATa + 12 1B, macaxkupcrkoro morsra + 14 b, enexrpomnotsara + 19 ab. Haibimbmm
OIYMHAMH Ha I[HX JUISHKAX 3ali3HUII BUSBHJIHCH EICKTPUYKH, TOMY CaMe Ha eJeKTPOIOTSITH
MOTPIOHO CKOHIICHTPYBAaTH YCHO YyBary 1 BHU3HAYaTH CIOCOOM IIIyMO3aXUCTY KOPHCTYIOYHCH
BiJIOMOCTSIMH KUJIbKOCT1 MPOXOJKCHHSI TUX YH 1HIIUX MOTSATIB.

Mu mpoaHaiizyBajiM AUITHKA 3ali3HHLI NPOTKHICTIO 24,2 kM B Mexax wmicta JIbBoBa Bix
cranmii CkauiiB 1o cranuii [lig3amue, Ta Bu3Haymwiu 11 npoOaeMHUX JUISHOK, IO € ypa3JuBi 10 il
HIyMOBOTO 3a0pyJHEHHS BiJl 3aJi3HMLI. 3arajioM SIKIIO YCYHYTH JKEpeso HIyMy HEMOXIHBO, MOXKHA
MOTJIMHYTH 1 3HU3WUTHU AII0 NIyMy, IOBECTH WOTO A0 Oe3MevYHOro abo HaBiTh O HE3HAYHOTO PIiBHA 3
JIOTIOMOTOI0 3aXUCHUX 0araTopsiTHUX CMYT JIEPEBHO-YarapHUKOBUX mopia. [IponoHyemMo cTBOpHTH
1630 M 3aXMCHUX HACA/KEHB 13 MIIJILHOIO TOPU30HTAILHOIO 1 BEPTUKAIBHOIO 3IMKHYTICTIO, SIKi MarOTh
Kpallli eKpaHyBaJIbHI SKOCTi. 3BYKOB1 XBHJIi, SIKi JJOXOATH /IO 3aXMCHUX 3€JEHUX CMYT, a0COPOYIOTHCS
JUCTAM Ta Tinkamu 1epeB. lle Oyzae chmpaBmaATH BEIMKHH MapaMeTpUYHUN MIYMO3aXWUCHHUH 1
(diToMeniopaTuBHUI eeKT, a TAKOX 30UILIINTH IJIONLY 3€JICHUX HACaHPKEHb MiCTa, aJKe Ha OJHOTO
MEIIKaHIsI Npumagae 6 KB. M HacamkeHb 3amicTe 20 KB.M, NepeadadeHuX €BpPONCHCHKUMU
CTaHIApTaMU.

B ymoBax neHTpanbHOi yacThHU MicTa JIbBOBa Ta HOro CBOEPIMHOI 1H(GPACTPYKTYpH IS
Haca)keHb HEJOCTaTHhO IUIONI, a OETOHHI OropoXki MOXXYTb HEraTUBHO IO3HAYMTUCS Ha
aBTEHTHYHOMY iHTep’epi Mmicta. ToMmy s NIyMO3aXHCTy MPOIMOHYEMO cHopyauTa 2960 ™
ITyMO3aXHACHUX 0aphepiB, MO Y TMOEAHAHHI 13 ITyMONOTJIMHAIBHUMH €KpaHAMH € OJHUM 13 HaHOUTBII
e(eKTHBHUX OyAiBEIbHO-aKyCTUYHUX 3aCO01B 1 J03BOIISIE 3HM3UTH yM Ha 19 — 20 nbA.

Kpim mymo3axucHux OyAWMHKIB B NMPakTHLI 3aXHUCTY BiJ TPaHCIOPTHOTO IIYMYy 3HaXOAATh
IIMPOKE 3aCTOCYBAaHHS OYAMHKH TOPTIBENIFHOTO Ta 1HIIOTO TPHU3HAYEHHS, M0 MAlOTh CIIeHiajbHe
apxiTeKTypHO-TIaHyBaibHe pimenHs. [Ipuknamom € OymiBHMUTBO ogicHOro neHTpy Ha Byi. [lix
Hdy6om y micti JIpBOBi. ¥V siKOCTI 3aXHCTy BiJl IIYMY BHKOPUCTAHO O3€JICHEHI TE€pacH Ta Opi€HTALlis
KBapTHP 1 iX BIKOH BUKIIIOYHO Yy MPOCTIp BHYTPIIIHBOTO IBOPY. [IpoTe ecTeTnyHMiA 30BHINTHIN BUTIISAA
moaiOHUX OYyIMHKIB IIOBHHEH BiAIOBINATH apXiTEKTYPHUM PIIICHHSM, MPUHHATAM Y CTapOJaBHHOMY
JIbBOBI.
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BPOHCBKA H.IO., KOCTELIbKA H-M.B., [IOIIOBUY O.P.,
SITYNILLINH 10.11. (YKPATHA, JIbBIB)

MOHITOPHUHTI BIIVIMBY IIAINPUEMCTBA «GOODVALLEY»
(m. KAJIYII) HA HABKOJIMIIHE CEPEJJOBHUIIE

Hayionanvnuii ynieepcumem «JIvgiecoka nonimexuikay
79013, eyn. Cm. Banoepu, 13, Jlvsis, Ykpaina,; Ipolenaeko@yahoo.com

Abstract. One of the most important aspects in the competitiveness of products on the market is
compliance with all environmental requirements. Leading companies are interested in minimizing
emissions into the environment, high quality products entering the market, and employee health.
Substances wich used in production can become contaminants after the technological cycle. Sewage
which is formed in the work of meat plants, belong to the categories of highly concentrated in terms of
organic contamination.

Opniero 3 HaAWOIMBII TMEPCTIEKTUBHUX Taldy3ed y TBapUHHHUITBI € BHUPOIIYBaHHS CBHHEH.
CBuHHMHA TIOCiae apyre Micue B YKpaiHi Micis SUIOBHYMHH Y CTPYKTYpi BHPOOHMITBA M’sica, a y
CBITOBOMY BUPOOHHUITBI - mepie micue - 39,1 %. 5095 Tuc. TOHH — e CBITOBHUH €KCIIOPT CBUHUHH B
pik, 74% 3 skux npunanae Ha €Bpory.

OpHUM 13 HaWBaXKJIMBIIIMX AaCHEKTiB Y KOHKYPEHTOCIIPOMOXHOCTI MPOAYKLii HA PHHKY €
BiJINIOBIJTHICTh BCIM €KOJIOTIYHMM BHMoOTram. llepemoBi miAmpueMcTBa 3aliKaBlieHI B MiHiMizallii
BHUKHIIB B HABKOJIMIITHE CEPEIOBHUIIE, BUCOKIN SKOCTI MPOIAYKITii, IKa TMOCTYIAaE Ha PHHOK, Ta 300pPOB’1
MPaLiBHUKIB.

[Ipore BupoLlyBaHHS CBHHEH NPHUHOCHTH BEJIUKY IIKOAY JOBKULIO. PedoBuHm, ki
BHKOPHUCTOBYIOTh Y BUPOOHHIITBI, MOXKYTh CTaTH 3a0pyTHUKAMH IICIISI TEXHOJIOTIYHOTO ITUKITy. CTigHi
BOAW, SKi  YTBOPIOIOTbCI B  POOOTI  M'ACOKOMOIHATiB, BIZHOCATBCS A0  KaTeropii
BHUCOKOKOHIICHTPOBAHHUX 332 BMiCTOM OpPTaHIYHHUX 3apa)KCHb 1 MOXKYTb MICTUTH KPOB, YACTHHKH M'sca,
HIKipH, IIEPCTh, MCOK Ta 06arato iHMNX 3a0pyIHUKIB. TakoX BUHUKAE TyKe HEMPUEMHUM 3amax, sIKUi
CHpUUMHSE JUCKOMGOPT ISl )KUTEIIB CYCIIHIX HaCEIEeHUX IMyHKTIiB. YacTo 111 BUPOLYyBaHHS CBUHEH
BUKOPUCTOBYIOTh aHTUOIOTHKH, SIKi TIOTIM HOTPAIUISIOTh B OPTaHi3M JIFOJMHU Ta MOXKYTb CIIPUYHHUTH
Ppi3Hi ajepriyHi peakuii.

l'onoBHoro momitukoo «Goodvalley» € BHpOOHHIITBO SIKICHMX TPOAYKTIB XapuyBaHHS. Bce
3€pHO, SIKE BHKOPHCTOBYETKLCS JUISl TOJMYBAaHHS CBUHEW, BHPOIIYETHCS MPSIMO Ha MiANPHEMCTBI. Bci
3eMeJIbHI TIISTHKY J100pe AOTJISTHYTI Ta 3a0e3eueHi HeOOXiJHUMHU ITO)KUBHUMHU PEUOBHUHAMU JUIS TOTO,
100 BHUPOILYBATH KOPHCHE 3€pHO Ui TBapuH. Lle € mouaTkoM i BEAEHHs YHIKaJIBbHOI TEXHOJOTI
BiJINIOBITATBHOTO CIJTLCHKOTOCIIOIAPCHKOTO BUPOOHMIITBA 3aBEPIICHOTO IUKIY. Bupomryroun cBii
BpOXKai, MiANPHUEMCTBO OTPUMYE JUISI CBUHEH BHUCOKOSIKICHWUH MOXKUBHHN KOPM, a8 HAassBHICTH BIACHOL
nepepoOKH CBITYMTH MPO TE€, L0 3AIMCHIOETHCS MOBHUH KOHTPOJbL HAJA HPOLECOM BHPOOHHIITBA.
OpranHivuHi BiIXOMWM BUKOPHUCTOBYIOTH SK CHPOBHHY Ha 0i0ra3oBHX 3aBOJax, MO0 IOCTadaTH
CJICKTPOCHEPTit0 i1 BUPOOHHUIITBA Ta 3MEHINYBAaTH BIUIMB Ha JOBKULIL. Bcl 3aluiiku  Bij
BUPOOHHMIITBA 0i0Tra3y PO3MOAUISIOTHECS Ha 3eMEIbHUX JAUISTHKAX, M0 3a0e3Meuy€e POArYiCTh IPYHTIB.
3aBIsIKM OpraHIYHOMY YAOOPIOBaHHIO 3eMelb 00CAT ypOsKaro TAKOXK IOPIYHO 3POCTAE.

OCHOBHHMMH BHJAMH 3JaKiB, SKi BUPOIILYIOTh, € MIICHUIA, TPUTHKAJIE, piMlaK, XKHUTO, KyKypy/I13a.
BukopucToByloTh cyuacHi arpapHi TexHomorii, Taki sk cucremMu GPS, mo6 cuinkyBatn 3a
00pOOJICHUMHU TOJISIMH.

Takox 3a gomomoroto cucteMu GPS KOHTpoII0O MOKHA HAHOCUTH 200 IMIIOPTYBAaTH 3 MEPEXKi
KapTH TOJiB, IPOBOJUTH iCTOPil0 OOPOOKH IOJIiB, aBTOMATUYHO iJeHTU(IKYBaTH 00JaHAHHS 1 BOIIB
JUIi  TPOBEOCHHS YacoBOro o0ONiKy poOiT, NOpiBHIOBaTH (AKTUYHO BHKOHAHI pOOOTH 3
3aIIaHOBAHUMH.

Cucrema GPS koHTpoOIIO ONTHMI3y€E Tporiec poOOTH, MiABUIIYE ePEKTUBHICT BUKOPUCTAHHS
oOnagHaHHs, 3MEHIye BUTPATH Ha cucTeMy Oesneku. s Toro mob BUMIpATH 00CST 3epHA, MOKHA
BCTAaHOBHUTH CHeIialbHI JaTdynkd B OyHkep Ta BLE-3umTyBau Ha mHek komOaitna. [licms
BIZIBAHTa)KEHHSI 3€PHA TPAHCIOPT MpPSIMY€E A0 MYHKTY 3BaXKyBaHHS, € CHCT€Ma BUMIPIOE Bary, a JaHi
niepesiae Ha cepBep.

CuctemMa [03BOJISIE 3MEHIIWTH BUKOPUCTAHHS HEOPTraHiYHUX JOOpHB 1, SIK pe3yJbTar,
MiHIMi3yBaTH BILTUB Ha JOBKLIJIS.
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[HOIIOBHMY O.P., BPOHCbKA H.IO.,
TABPUIIIKO M.I, ATUUIINH [0.1. (YKPATHA, JIbBIB)

BILJIMB XAPUYOBOI I'AJTY31 HA HABKOJIMIIIHE CEPEJIOBUIIIE

Hayionanvnuii ynisepcumem «JIvgiecoka nonimexuixay
79013, eyn. Cm. Banoepu, 13, Jlvsis, Ykpaina,; Ipolenaeko@yahoo.com

Abstract. The issue of industrial water treatment and food waste disposal is particularly
relevant, especially for the alcohol industry. The problem of wastewater treatment and waste
accumulation in the process of alcohol production is due to high chemical and biological oxygen
demand, specific color and odor, a large number of suspended solids, low pH. Therefore, the choice of
promising wastewater treatment technologies is of paramount importance to ensure the ecological
safety of the environment.

XapyoBa MPOMHCIOBICTh, K 1 OyAb-fika iHIIA Trany3b CIPUYMHIOE HETaTHBHUN BIUIMB Ha
JoBKiLIs. HalO1MbIIOT0O MIKIUIMBOTO BILTMBY BiJl Xap4OBOI MPOMHUCIOBOCTI 3a3HAIOTh BOJHI 00’ €KTH.
Maibke mepmre Miclle 3a BHTpaTaMHd BOAM Ha OJWHMINO TPOAYKIi 3aiiMae caMe XapdoBa
pOMUCIIOBICTh. CITOKMBaHHS BEJIMKOI KITBKOCTI BOJIM HECe 3a COOOI0 YTBOPEHHS HAa BHPOOHHIITBI
CTIYHHX BOJ, 5IKi € CUIIFHO 3a0pYJHEHUMH 1 HETATUBHO BIUIMBAIOTH HA JOBKIJUISL.

B cepemHbOMy 3a ik IIPOMHCIOBUX CTi4HUX BOJ Ha IiAIPHEMCTBAX XapyoBoi ranysi € (M°): Ha
1000 mam muBa — 76; Ha 1 T pecoBanux ApixmkiB — 170; ga 1000 man crimpty — 1300. OcobnuBicTio
CTIYHHMX BOJ € 3HAYHHWI BMICT PO3UMHEHUX OpraHidHUX pedoBwH. CKUJ NaHWX BOJ Y KaHali3aliiiHi
Mepexi MiCT 3a00pOHSETHCS, a BUBIA 1 30MpaHHA iX Ha “moysax QinbTpanii” NpU3BOAUTH 10 YTBOPEHHS
TOKCHYHHUX PEYOBHH, SKi 3a0pyIHIOIOTH aTMoc(epHe TOBITPS Ha BEIUKid Teputopii. OKpiM TOTO i
i cropyau MoTpiOHO BUALIATH 3HAUHI IUIOMII CLTbCHKOTOCTIONAPCHKUX 3eMenb. [oTparuisiHHS CTiYHNX
BOJI Y BOJIOWMH TPU3BOAWUTH JO 3HWKEHHS YMOB KUTTEIISUIBHOCTI TiAPOOIOHTIB, MPUYNHOK IBOTO €
BUTPaTH KHUCHIO, HAa PyWHAIll0 OPraHIYHUX PEYOBHMH POCIMHHOIO Ta TBAPHUHHOTO IIOXOXKEHHS.
[Ipubam3HO 17iTP CTIYHUX BOJ BiA MIAIPUEMCTB MOYKE 3HIBEUHTH KiTbKa TUCSY JITPIB BOAW CTAaBKOBOL
YH PIYKOBOI .

PesynbpraToM IisIBHOCTI XapuoBOi NMPOMHUCIOBOCTI € TakoX i 3a0pyJqHEHHS aTtMochepHOro
noBiTps. 3a0pyAHIOETHCS TOBITPS: CKIagHUMH edipamu, QopmanbaerizaMu, MOHOKapOOHOBAHOIO,
MAacCJISSHOIO Ta OIITOBOIO KHCJIOTaMu, HadTaaiHOM, ()EHOJIOM, TOJIYOJIOM, OCH30JIOM, €THIOCH30JI0M,
JUMETHIOCH30JI0M, aueTaroM amoHito . Takoxx B aTMmocdepHe NOBITPA HaIXOAATh HaAHOiLIBII
IIKiAJTUBI PEYOBHHU — 1€ OPTaHIYHWN THII, IIOKCHJ BYTJEI0, OSH3WH, BYIJIEBOJHI Ta BUKHIU Bij
cniamoBaHHA nanuBa. [ligmpuemMcTBa Xap4oBOi TPOMHUCIOBAOCT] MOTIPIIYIOTH aTMoc(hepy, BUKHIAI0UH
rasu i WM, IpOoTe Taly3b HE BiIHOCUTHCA A0 OCHOBHUX 3a0pYyAHUKIB aTMOC(EPHOTO MOBITPSL.

CriuHi BOJM Bijl CIUPTOBUX 3aBOJIiB CTAHOBIISITH BEIMKY HeOe3neKy MoBKiuTo. [loTpamstoun y
BOJIOVMHU BOHHW HIBHJIKO 3MEHIIYIOTH 3allacl KUCHIO, BUKJIMKAIOYW 3aru0elb TBAPUH y BOJI. 3HAYHA
YacTUHA BHKHIIIB BiJl CTUPTOBOI MPOMHUCIOBOCTI MPUMANAE Ha OKCHAM BYTJICIIO Ta a30Ty, TAKOXK y
HEeBeNUKiH KiabkocTi Bunisierbess HoS, CHa Ta CO2 . Y 3B’s13Ky 3 THM 10 OOJIAJIHAHHS HA CITIUPTOBUX
MAMPUEMCTBAX 3acTapinie, KibKICTh IIKIJIMBUX BUKUIIB Y TIOBITPS IIEPEBUIILYE HOPMY.

YacTo HeraTMBHMI BILIMB BiJ] CIUPTOBOIO BUPOOHMIITBA 3aBlae 1 criupToBa Oapja. CrmproBa
Oapia — 1e BigXOIW BiJ BUPOOHHUIITBA CIUPTY, 1I BUKOPHUCTOBYIOTH y CUIBCHKOMY TOCIIONAPCTBI SIK
KOPM JJIsl TBapHH Ta MiPKUBY IpyHTY. [Ipy 3Ha4HIl 1031 IPYHT HiAKUCIIOETHCS , a/IKe CIUPTHA Oapaa
Ma€ KHUCIIe CepefoBHUIIe, i THM CAMHM HEraTWBHO BIUIMBAE HA CIIHCHKOTOCIONAPCHKI KyIBTYypH Ta
MiKpoQuIopy IPYHTY.

IIpomucnOBi BOAM Ha CIMPTOBHUX 3aBOJAX BUBOIATHCS 3arajlLHUM IOTOKOM , IO CIIPUYHMHSE
BUJIUIEHHS Ta30N0IOHNX PEYOBWH, YTBOPEHHS OCaly, KaHIEPOT€HHUX Ta TOKCHYHHUX pedoBuH. 1106
3MEHIIIMTH BIUIMB Ha HABKOJIMIIHE CEPEJOBHUIIE BiJl CIHMPTOBOI Taly3i HEOOXIJHO MOJCpHI3yBaTH
oOnagHaHHs Ta 3alPOBAJUTH €KOJIOTiYHI CUCTEMH, SIKi IPU3BEAYTH IO PI3KUX 3MIH PECypCHHUX BUTpAT
Ta 3a0pyAHEHHS IPUPOAN

Jns poOOTH CHUPTOBHMX 3aBOJIB HEOOXiJHA BEJUKa KUIBKICTH BOJHU, SKY IiIIPHEMCTBO
3a0pyIHIOE JOMIIIKaMH 1 CKUa€ X y BOJOWMH, IO MPU3BOJAMUTH 0 3MEHIICHHS YUCTOI MPiCHOI BOIH 1
MOTipIIeHHS CcTaHy [oBKULIA. Tomy aHami3 i MOHITOPHHT MIIMPHEMCTB XapyoBOi Traiy3i €
HaJ[3BUYalHO aKTyaJIbHUMH.
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JIIOTA.O.B., CABAJIAII B.B., T'YMHULIbKUI .M. (YKPATHA, JIbBIB)

BILJIUB AJICOPBIIMHOI 3IATHOCTI 'PYHTIB HA IPOHUKHEHHSA
BAKKHUX METAJIIB BEPTUKAJIbHUM IPYHTOBUM IMPO®IJIEM

Hayionanvnuii ynisepcumem «JIvgiecoka nonimexuixay
79013, eyn. C. banoepu 12, Jlvsis, Yxpaina, oksana.lyutal@gmail.com

Abstract. The problem of soil pollution by heavy metals was analyzed. Experimental
researches of determination of adsorption ability of sandy environment on copper sulphate were
carried out, and was established that this property of the soil influences on accumulation of heavy
metals in arable layer of soil and it is the one of the soil properties that regulate the penetration of
harmful substances in vertical soil profile.

3a0pyqHeHHS HaBKOJHUIIIHBOTO CEPEJOBHINA 3aBXKIM BIUIMBAE€ HA SIKICTh KXUTTA Ta 370POB’S
mozei. BpaxoByrounm Te, 1m0 3a0pyqHHKH, SKI TONAJal0Th B JIOBKUUIS MAlOTh 3/aTHICTb
MOLIMPIOBATHCS Ha BEJIMKI BIJICTaHI SK Y BOAHOMY Ta HOBITPSHOMY CEPEIOBHIL, TaK 1 Y IPYHTOBOMY,
1€ MPU3BOAMTH A0 MOCTIHHOIO HAKONMYEHHS IIKI[UIMBUX PEYOBUH B OPHOMY IIapi IPYHTY, IO, Y
CBOIO Yepry, HPU3BOAUTH N0 3HWKEHHA SIKOCTI IPYHTY, BTPaTH HOTO POJIOYOCTI Ta TOMAJaHHS
HIKIJUTMBUX PEYOBUH Y MPOJIYKTH XapUyBaHHS.

OmHUMH 13 OCHOBHUX PEUOBHH, SKi BIUIMBAIOTh Ha SAKICTh IPYHTY Ta € HEOE3MEUHUMHU IS
KUTTA 1 370pOB’S JIONEH, € BaXKi MeTand. BOHM MaroTh 3[aTHICTh NOTJIWHATHCA TIPYHTOBHM
NOTJIMHAJILHAM KOMIUIEKCOM Ta MPOHUKATH y TIIMOMHHI IPYHTOBI Topu3oHTH. Ha mpouec ix po3noainy
BIUIMBAIOTH Pi3HI (aKTOpH, a 30KpeMa: IpaHyJIOMETPHUYHHMH CKJal, BMICT OpPraHiuHOi pPEeuyOBHHH,
HOIJIMHAJIBHA 3[aTHICTh IPYHTY, HOr0 THI TOLLO.

Hamu mnpoBogumucs JOCHIIKEHHs TMOTIMHAIBHOI 30aTHOCTI IPYHTY Ta 1i BIUIMBY Ha
NPOHWKHEHHS B@KKUX METaliB BEPTHKAJbLHUM IPYHTOBUM HpodileM, OCKUIBKM L€ € oxHa i3
HaMBaXJIMBIIINX BIACTUBOCTEH, SIKUMH XapaKTEPU3YEThCS IPYHT, Ta SIKa BIUIMBA€ Ha IPOLECH, fAKi
BiIOYyBalOThCA Yy TPYHTI, BH3HAYa€ WOTO pPOJMIOYICTh Ta MOXKJIHMBICTP HAKONMMYEHHS B IMOpax
Cepe/IOBHIIA MTOKUBHUX Ta IIKIITUBUX PEUOBHH.

JocnigpkeHHs NorIMHaIBHOT 31aTHOCTI IPOBOJAMIIM HA MPHUKIIAAL KyIpyMy Cyibdary.

Pe3ynpraTi mpoBeneHNX eKCIepUMEHTAIBHUX JOCTiKEHb MPeICTaBIeHi Ha puc. 1.

a, 7(Cu?")/r(aac)

0,03

0,025 *

0,02 /
0,015 /

0,01 /

0,005 /

C (Cu*), r/am®

Puc. 1 BusHaueHHs HOMIMHAIBHOT 31aTHOCTI MIIIAHOTO IPYHTY IO 10HY KYIIPpyMy

Sk cBiuaTh OTPUMAaHI pe3yJIbTaTH €KCIEPUMEHTAIBHUX JIOCIIKeHb aJIcOpOIliiiHa 3/IaTHICTh
IPYHTY Ma€ 3HAUYHUI BIUIMB Ha NPOHUKHEHHS Ta PO3NPHIUICHHS BaKKUX METaliB y IpyHTI. 3i
30iJBIIEHHSIM KOHIIEHTpAIlil PEYOBHHH Yy PO3YMHI BigOyBa€Thcst 1 30UTBIICHHS TMOTIUHAIBHOL
3aTHOCTI I'PYHTOBOTO CEpENIOBHUINA, a Ie, B CBOIO Yepry, NPU3BOAUTH IO MOCTIHHOTO HAKOIMYECHHS
3a0pyIHUKIB B OpPHOMY LIapi IPYHTY Ta MOTipILIEHHS HOTO SIKOCTI.

3 iHmoro 0OKy, aacopOIiiiHa 34aTHICTh TPYHTY 3MEHIINYE KiUTBKICTh INKIIJIMBUX PEYOBUH, SKi
IPOHUKAIOTh BIVIMO TIPYHTOBOTO CEPENOBHIIA Ta MOXXYTh CTaBaTH TPHYMHOIO 3a0pyAHEHHS
HiATPYHTOBUX Ta MiI3eMHUX BOJI.
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DYCHKO A.O., LYTVYNENKO V.A. (UKRAINE, KYIV)

MODELLING OF WASTEWATER BIOCHEMICAL TREATMENT FROM
HEXAMETHYLENEDIAMINE

’

National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic institute,’
37 Peremohy ave. Kyiv, 03056, Ukraine mail@kpi.ua

Abstract. The purpose of the study is to improve the installation of microbiological sewage
treatment from different types of chemical contaminants through the use of variable filters. The
analysis of the technological process and technical and economic indicators of the installation is
carried out; the efficiency of the installation is analyzed; the technological scheme of the installation
with variable filters is proposed; economically substantiate the effectiveness of the proposed method;
the dependence of microorganisms on the temperature of wastewater and concentration of pollutants.

The wastewater (WW) treatment of chemical enterprises is the real actual problem. The use of a
microbiological installation improves the environmental situation of the area where the water is
discharged. In this regard, the study of the efficiency of the microbiological WW treatment plant of
chemical enterprises from hexamethylenediamine (HMD) and the establishment of the dependence of
the microorganisms on the effluent temperature and concentration is practically relevant.

We have conducted experimental studies of the effectiveness of microbiological sewage
treatment of PJSC "Chernihiv Khimvolokno" under different temperature conditions. This allowed us
to establish that at temperatures from 25 °C to 32 °C, the amount of biomass increased, and with
further increase in temperature - decreased. Thus, the optimal and maximum values of temperature at
which microorganisms were able not only to survive but also to reproduce were determined.

The established dependence of the amount of biomass of microorganisms on the temperature of
the purification process is described by a polynomial of the second degree:

M = -0,0731T2 + 1,0193T - 0,1317 (1)

where M is the number of microorganisms, g, T-temperature of wastewater, °C

According to dependence (1), the function acquires a maximum value at t = 32 °C, and the
amount of biomass of microorganisms used for purification increases parabolically with increasing
temperature. Optimal temperature values for biomass growth are + 30... 34 ° C. Therefore, the most
effective purification is achieved at t = 320C and the amount of biomass that is introduced into the
wastewater, M = 3.69 g.

When we added to the wastewater samples additional source of phosphorus — P ,0s with
concentration from 10 to 100 mg/I, it was found that increase in concentration of P,Os in the solution
leads to a decrease in the concentration of HMD. The most effective solution for sewage treatment is
the P,Os solution with a concentration of 70-100 mg / I.

The results of our research on wastewater treatment at PJSC "Chernihiv Khimvolokno™ in the
system "enterprise - pond-drive" revealed that, in comparison with the conventional treatment scheme,
the proposed microbiological method provides the necessary completeness of removing of HMD from
wastewater before its discharge into the reservoir. When treating sewage with a solution of HMD
concentration of 1... 4 g/l by the proposed technology, the residual concentration did not reach 1.5
mg/l, the degree of water purification from HMD was up to 99.9%.

The conducted researches and the obtained results show that between the amount of biomass of
microorganisms, the degree of purification, and the given indicators, the correlations and correlation
dependences, which, with sufficient validity, allowed to determine rational parameters of purification.
The results of the study should be considered when choosing the method of wastewater treatment of
chemical enterprises containing HMD and other contaminants. The novelty of the paper lies in the
obtained mathematical dependencies of the vitality of microorganisms on temperature, pH, and
concentration of pollutants makes it possible to make a predictive assessment of wastewater treatment
efficiency. The practical importance lies in the analysis of the expediency and practicality of using the
microbiological wastewater treatment plant of chemical enterprises that contain HMD and other
pollutants. Economic profit can be reached due to the use of replaceable filters.
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JIAHWIIOK O.C., OJIEKCIMYEHKO H.O. (YKPATHA, KHIB)

JJAHAITA®THO - INTAHYBAJIBHA OPI'AHIBAIIA dXKUTJIOBUX KOMIIVIEKCIB
B MEKAX ITPUBEPEXKHO 3AXUCHHUX CMYT' Y MICTI KHEBI

HYBIII «Hayionanvnuii ynisepcumem 6iopecypcie i npupoOoKOpUCmy8aHHs»
03041, eyn. I'epoie Oboponu, 15, m. Kuis, Yrpaina, olyadanilyuk@gmail.com

Abstract. The city's infrastructure is expanding and changing. The creation of new residential
complexes with the adjacent landscape planning organization is in great demand. The areas that are
most in demand for housing construction in the city are the boundaries of coastal protection strips. In
places of recreational areas, with the existing flora and fauna, there is a need to protect and combine
different purposes of use of this space.

Hapasi HoBoOymoBH, a caMe JKHUTJIOBI KOMIUIEKCH 3MIHIOIOTh apXiTektypy micta Kuesa. s
3a0yIOBM BUKOPHCTOBYIOTBCS KpaIlli JIOKAIlil MicTa, a came mpuOepexkHor0 3axucHi cmyru. [lig yac
JaHAWAPTHOTO MPOEKTYBaHHS >KUTJIOBHX KOMIUIEKCIB B MeXax NPHOEPEKHOI0 3aXMCHUX CMYyrax
Tpeda MOTPUMYBATHCS TPOTHUITOKEKHUX, CAHITAPHO-TITIEHIYHUX, KOHCTPYKTHBHHX, TEXHOJOTITYHHX
BUMOT, CIPSIMOBAaHWUX Ha CTBOPEHHS CIPHUSTIMBOTO JIISl JKUTTEMSUIBHOCTI JIIOAMHU JIOBKIJLISA,
30epekeHHs] i OXOPOHY HaBKOJMIIHBOTO NMPHPOJHOTO CepeloBHINa, 3a0e3NeueHHs CaHITapHOrO Ta
erimeMigHoro OJaromoaydds HaceiaeHHs. Ilim dac oprasizaimii poOiT i3 0JIaroycTpol TEpHTOPiit
HEOOXimHO TmependadaTH KOMIIGHCAIIMHI 3aX0QW Ha BUMAAOK TOPYIICHHS 3€Mellb, 3HECCHHS
HACAJKCHb, IOIIKO/PKCHHSI O00'€KTiB OJIarOyCTPOKO TOINO 3 METO iX BiJHOBJICHHS. Y CYHCHHS
MIOIITKO/KEHHS Ta/a00 BigHOBIEHHS (BigOyA0BY) 00'ekTa O6IaroycTporo Tpeda 31iHCHIOBATH B 00'eMi,
0 BIATOBiZa€ CTaHy TEPHUTOPIi A0 MOYATKY IMPOBEACHHS poOiT. PeKymbTHBAIiO 1 BIOPSIKYBAHHSI
3eMenb Tpeba mpoBoauTu BixmoBigHo no BuMor ['OCT 17.5.3.04. 3axomu momo Oiaroycrporo
npuOepeKHUX 3aXUCHUX CMYT Tpeba 3 ypaxyBanHsMm Bumor JIBH B.1.1-24 3a Tpboma mpupogHumMu
eJIeMEHTaMH: - 3eJICHI HAacaKEHHS; - BOIHI MPOCTOPH (akBaTopii) i ix Oeperw; - penped. 3eneHi
HACa/DKeHHS NPUOEPeXHUX 3aXHUCHUX CMYT MOXYTh OyTH JBOX THIIB: - MPHUPOJHI; - MPHUCTOCOBAHI
JUTsL 1ineit pexpeatii i mpuidoMy BiJBiayBadiB (SIK BBEIEHHSM JOJATKOBHX EJIEMEHTIB YCTAaTKyBaHHS,
TaKk 1 YacTKOBOIO 3MIHOIO CaMUX NPHPOJHHMX KOMIIOHEHTIB JaHAmadTy - IITY4Hi BOAHI Oaceiinu,
PEKOHCTPYKIIiA JTicy ab0 HOBI HacapKeHHS TOIIO0) abo imKeHepHOoTro 3axucTy. PoboTH 3 iHKeHepHOTOo
3aXUCTy TEPUTOPIl MPUOCPSIKHUX 3aXUCHUX CMYT BKIIFOYAIOTh: TMOCIB 0araTOpidyHHUX TPaB, MOCAIKY
JepeB 1 uYarapHuKiB y IO€IHaHHI 3 MOCIBOM OaraTopiyHMX TpaB abo oOzepHyBaHHsAM. Ckiajg
Haca/DKeHb Ha CXWJIaX pidok Tpeba Bm3HauaTu B 3anexxHocti Bin JBH b.2.2-5:2011 47 xapakrepy
(hopMyBaHHS CXHJIOBOTO CTOKY Ta PO3BHTKY €pO31MHUX MPOIIECIB HA MPHIETIHX 3eMIsiX. HacamkeHHs
($OpMYIOTh y BUITISIII KUIBKOX JI€peBHO-4arapHUKOBUX sipyciB. [lin0ip pocnun, iX po3MilIeHHS B
TUTaHI, TUOM 1 CXeMH TOCaZOK Tpeda TpU3HAYATH BIAMOBIAHO IO TPYHTOBO-KIIMATHYHUX YMOB,
ocobnmmBocTel penbedy 1 excruryararii cxmry (YKOCy), HOPM 1 TEpMiHIB ITOCIBY TpaB 1 IHITUX POCIHH,
a TaKOX 3TiJHO 3 BUMOTaMHU IIOJO IJIAHYBAaHHS CXMJY JIAHAMIA(THOI apXiTEKTYpOIO 1 OXOpOHH
HaBKOJMIIHBOTO cepenoBuiia. /[lepeBa aisl mocaaku HEOOXiTHO BUOMpPATH 3 TNIMOOKOI KOPEHEBOIO
CHCTEMOIO B IO€JHAHHI 3 MOPOJAMH JIEPEB 13 MOBEPXHEBOK KOPEHEBOK chcTeMoro. Ha aHi sapiB Ta
BUSIPKIB, SKI BOANAIOTh Y piukd, OOOB'A3KOBO TpeOa BIAIITOBYBATH MYJIOQUIBTPU 3 HACAIKECHb
YarapHUKOBUX MOPiJl Ta IPOBOAXTH 3ayXCHHS Ha BiAcTaHb He MeHIIe HiX 150 M Bix pycina piuku.

JlarmmadTHO - MTaHyBaIbHA OpraHi3alis Mae 00’ €THYBaTH TEPUTOPIIO MPHOEPEIKHO 3aXUCHOT
CMYTH Ta TEPUTOPIIO KUTIOBOTO KOMIUIEKCA, PETYJIIOBATH CTBOPEHHSI CIIPUATIMBOTO PEXKUMY BOJIHUX
00'€KTiB, TIOTIEPEKEHHSI iX 3a0pyIHEHHs, 3aCMIYCHHS 1 BHYEpNaHHS, 3HHUIICHHS HAaBKOJIOBOJHHX
POCIJIMH 1 TBapHH, a TAKOXX 3MEHLICHHS KOJIMBAaHb CTOKY B3JJOBX PIUOK, HABKOJIO 03€p, BOJAOCXOBHUII i
IHIIUX BOIOWM.
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YAHKA O.I'., PITIAK H.C. (YKPAIHA, JIbBIB)

JOCJILKEHHSI BMICTY HA®TOIPOAYKTIB Y TPYHTAX ITOBJIN3Y
3AJIBHUYHOI KOJIIIi

Hayionanvnuii ynisepcumem «JIvgiecoka nonimexuixay
eyn. I'enepana Yynpunku, 130, 38-i nasu. k., kim. 217; e-mail:okcanachajka@gmail.com

Abstract. The analysis of ecological hazards on soil pollution by oil products has been provided
in the impact zone of the railway. The results of oil product migration in soils in the area of influence
on section Lviv-Khodoriv are given. It is established that the degree of soil contamination with oil
products in the studied area is high. It is proposed to make management decisions to prevent violations
of the sanitary protection zone of the railway and the placement of agricultural plots on it.

BronmuB pexxuMy poOOTH 3alli3HWYHOTO TPAHCIOPTY HA CTaH MPHJIETTUX A0 KOJil IPYHTIB €
OJIHUM 3 BU3HAYaJIbHUX YMHHHUKIB CKOJIOTIYHOT O€3MeKH MUX TEpUTOpid. SIKINO IiHIN IIKIAIUBO
YUHHUKK 3ali3HUYHOTO pyXy, Taki SK IOyM 4M BiOpamisi, NEBHOI0 MipOI0 BPEryJIbOBAHO
HOPMAaTHBHUMH JOKYMEHTAMH TO 3a0pyIHEHICTh HAPTOMPOAYKTAMH HPHIIETIINX 0 3aTi3HUIl IPYHTIB
Maibke He OXOIUIEHO JEepXXaBHUM YH BiIOMYMM peryiroBaHHAM. IIpore 1ieif HopMaTHBHHIA JOKYMEHT
periaMeHTye MakpONOKa3HUKH WIKIUIMBOCTI: IIyM, BiOpamito, oOMeKeHHs Ha OyaiBenbHiI poOoTH
Tomo. BomHouac HeBHOWMI Ha MEPIIMKA TOTIIAN MapaMeTpH — YMICT KOMITOHEHTIB y MOBKULII
TEPUTOPIN, MPHIETIANX 0 3aTi3HUIN, — PErJIAaMEHTYIOThCS HEIOCTaTHhO. Ha mpakTwii MU JOCHTH
4acTo 0auMMo iHIIE — HEXTYIOUM BciMa HOpMAaTHBaMu W 3a00poHaMu, HOBi OYZiBJIi PO3MIIIYIOTH
Maif’Ke BOPHUTYN 1O 3aTi3HUYHHUX KOJiH, PO30OPIOIOTH 1 3acCaKyIOThb IUISHKM 3aXUCHHUX I'PYHTOBUX
CMYT, HATOMICTh BUPYOYIOTH JIICOBI 3aXHUCHI CMYTH TOIIIO.

[IpoananizyBaBIIM BHIIEBKAa3aHWH AOKYMEHT, BUHUKAE IUTMA psAA MHUTaHb Ta MPoOJeM, HI0A0
CTaHy 3[0pOB’A JIOAEH, SKi MPOXKMBAIOTH B MPUKONIHHMX 30HAX 1 CKapXKaTbCsl Ha MOTipIICHHS
3I0pPOB’S Ta MarepiaJbHUX BTPAT Bix 3a0pyAHEHHS CHOPYX 1 MNpUCAAUOHMX JUISHOK. Jlims
JOCITIKEHHST 0OpaHO TEPUTOPII0, Yepe3 Ky MPOXOAWTDH 3alli3HUYHA KOJis y M. JIbBOBI, IO BXOIUTH
1o ainpHHLI «JIbBiB-XomopiBy. s nminsHKa BiZHOCHTHCS IO NMPHBATHOTO CEKTOPY, B SKOMY 3eMIIi
BUKOPHUCTOBYIOTBCSI SIK ClIbChbKOrocmojapchki yrianas. Ilpumyckaemo, 1o came BHKHIOM Bix
CIIAJTIOBAHHS TAJIMBAa B IMX ABUTYHAX, @ TAKOX PO3KHU] MAaCTHIBHUX MaTepialiB 3 JeTajeil MexaHi3MiB
PYXOMOT'O CKJIaAy € TOJIOBHHMH JIKEepellaMH MOTPAIUISHHS Ha(TOPOAYKTIB Y IPYHTH MPUIETIIUX A0
KOJIiT AIISTHOK. [HIIMX TMOTYXHUX JpKEpen 3a0pyIHEHHS IPYHTIB BYTJICBOJHSAMU TYT HEMAE.

MeToto JOoCiKeHHS € BU3HAYEHHS BMICTY HATOMPOAYKTIB y TPyHTAX.

Jns npoBenenHs anamnizy, Bifgibpano 13 mpob rpyHTy B M. JIbBOBI B paiioHi 3ai3HUYHOI KOITii,
3a agpecamu: Byl. ['en. Uynpunku, Byn. ['opaieHko, Byn. bortkina, Byn. CapHeHcbKa, Byd. CmeTaHu,
ByJI. Pynmaunpkoro 3amizHuYHOTO paiioHy, HampsaMm «JIpBiB — XomopiB». 3a3HadeHa TPAEKTOPIS
TOCITIKEHHST BHOWpayacs 3 MipKyBaHb, IO JIISHKA € 3 YKIOHOM BHHU3, BHACIHIIOK IHOTO, Mirpartis
HaQTOMPOAYKTY MOMKIIMBA B JAHOMY HAIIPSIMKY .
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Puc. 3anexHicTs BMiCTy HaQTONPOAYKTIB Bix BigcTaHi Bindopy nmpob

OTXe, aHANI3yH4YW MOCIiIKEHHS, POOMMO BHCHOBOK, IO AOCHIKyBaHa TEPHUTOPis 3a3Haia
TeOXIMIYHOT aHOMaTii, OCKIIPKA CTATHCTUYHI IMapaMeTPH PO3MOILTY XIMIYHOTO eJIeMEHTa BipOTiIHO
BIZIPI3HSIOTHCA B TeoximMiuHoro ¢ony. [Ipu BicokoMy cTymeHi 3a0pyAHEHHS TPYHTIB MPOXOAUTH HE
TINBKH TIpoLec 3MiHM Ta TepeOyIoBH CIHiBBIJHOIICHHS MIKpPOOPraHi3MiB, sKe IyXe CHIBHO
BiJIpI3HAETHCS BT He3a0pyMHEHOTO, ajie i 3MiHa MeAKUX XIMITHUX Ta (i3HIHUAX BIACTHBOCTEH IPYHTY.
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BJIHKOBA O.I. (VKPAIHA, KWIB)

CUCTEMA O3HAK (IHAUKATOPIB) CTAHY TA IMHAMIKHA
MHOPYHIEHUX JIICOBUX EKOCUCTEM

Hayionanvnuii ynisepcumem 6iopecypcie i npupo0oKkopucmy8aHHs
03041, eéyn. I'epoie Oboponu, 15, Kuis, Yxpaina,; rectorat@nubip.edu.ua

Abstract. It is necessary to give preference to research on structural and functional parameters
of higher levels of life organization. In the biodiagnostics of forest ecosystems. This makes it possible
to better take into account the synecological features of the ecosystem's perception of the action of
environmental factors and to identify the integrated result of its response to the complex impact of the
environment. This ecosystem approach makes it possible to identify changes in interpopulation and
intra-population relationships, the relationship of abiotic and biotic components of ecosystem.

PesymbraT  BmAacHWX  JOCHIPKEHb  3aCBIMUWIN, IO HaWOUIRII  1HGOPMATHBHOI €
OlomiarHOCTHKA MUHAMIKH MTOPYIICHUX JIICOBHX €KOCHCTEM 3a SKICHUMH 1 KUTBKICHUMH ITapaMeTpamMu
€KOCHCTEMHHX 1HAMKATOPIB Ta 3B’A3KiB caMe 3a IHTEHCUBHOI'O BIUIMBY aHTPOIOI€HHOI0 YHHHHKA a0o
yrHHUKIB. []e MoB’s3aHO 3 TUM, 10 PeakKIlis iIHAUKATOPIB 32 MAKCUMAJILHOI JIiT €KOJIOTIYHOTO YHHHUKA
HallKpaie MposBISEThCS (Haillerme BUSBISIETHCSA), € HAWOUIhII iH(GOPMATHBHOIO IJIsi BUSBJICHHA
NMPUYUHA Ta BCTAHOBJIEHHS CTamii a0o piBHA TpaHchopmarii J1icoBoi eKocHcTeMH. AHami3 SKiCHO
migidpaHuX EKOCHCTEeMHHUX I1HOMKATOpiB pPI3HUX THUMIB aHTPONOreHHOi TpaHcdopmauii J1icoBoi
€KOCHUCTEMH [1a€ MOXIIMBICTh HE TIIBKM IOKa3aTH CTYHiHb TpaHchopmamii exocucTeMu, ane i
CIIporHO3yBaTH  (IyKTyamii 3HAa4YeHh IIOKa3HUKIB Ta HAmpsIM CyKIecii, SKi CIPUYHHEHI
AQHTPOIIOTE€HHUM YMHHHUKOM.

BcranoBiieHo, 1110 epetiKy BUSABICHUX 1HGOPMATUBHUX MapaMeTpiB Ta IHAUKATOPHUX 3MiHHHX
JCiB LITLOBOTO MPU3HAYEHHS, 110 323HAIOTH BIUIMBY AHTPOIOTEHHUX YMHHHUKIB PI3HOTO T'CHE3UCY, HE
3MIHIOIOTBCS 32 TOBTOPHOTO JOCTIKCHHS — 3aBASKH JIAOITBLHOCTI peakiii BHOpaHWX I OIIHKH
YYTJIMBUX CTPYKTYPHO-(QYHKIIOHAJBHUX KOMIIOHEHTIB JlicoBOi exocucteMu. Lle cTocyeTbes peaxmii
JICTCKTOPHUX, KJIFOUOBHMX IHJMKATOPIB Ta 1HIMKATOPIB MOMEPEIKCHHS 1 Jerpajallii Ha MeXaHIYHHA
BIUTUB Ha 010TY, 3MiHU efado-JIITOreHHOT OCHOBH Ta BOJHO-COIBOBHH pexkuM IpyHTY. I1{o cTocyeThes
OLIIHKM EKOCHUCTEMHMX 3B’SI3KiB, TO IIPOBEIEHE NOCHI[KEHHS BHSBWIIO, L0 Ha KOXXKHOMY piBHI
opraHizamii KOHCOpPIi KOHCOPTH MalOTh TAaKOX II€BHUI Nepenik iHQOpMATHBHUX KIUIBKICHHX Ta
SIKICHMX TOKa3HHUKIB JUIS JOCHTIPKCHHS. UMM BHUIIMIA PiBEHb KOHCOPIEeHTa, THM CKJIQJHIIIMM € PIBCHb
aHamizy i Habip xapakrepucTtuk. [Ipore, came Ha piBHI MOMYJIAIIHHOI Ta CHHY31aIbHOI KOHCOPIIiit
HOPYIICHHS 3B’S3KiB MK KOHCOPTaMHM Ta KOHCOPTEHTaMH MOK€ OYyTH AiarHOCTUYHUM IOKa3HHUKOM
AHTPOIIOTeHHOI 3MiHHU CEPEOBHUILIA.

3araqioM MOXXHa CTBEpIUKYBaTH, IO HAHYyTIMBIIMMU JIO aHTPOIIOTEHHOTO BIUIUBY
CTPYKTYpHO-(OYHKI[IOHATPHIMHA KOMIIOHEHTAMH JIICOBHX €KOCHUCTEM € (Y Mipy 3HM)KCHHS Ty TIMBOCTI):
TpaB’sSTHUH SIpyC, JIICOBA MiACTUIIKA, IOBEPXHS IPYHTY, MOJIOJI POCIMHYU IPUPOJHOTO ITOHOBJICHHS JIiCY
(migpicT), miATICOK, MAaTEPUHCHKUI I€peBOCTaH, KOHCOPMLIi IEPEeBHUX POCIMH Ta KCHIOMIKOOIOHTIB,
neHapodinpHux nraxiB. KoXHHMH CTPYKTYpHHH KOMIIOHEHT €KOCHCTEMH Ma€ IIeBHUH IeperiK
JIarHOCTHYHHX KYMYJISTUBHHX TOKa3HHKIB. I pEeTpOCHEKTHBHOrO aHajily, BH3HAYEHHS eTaIry
PO3BUTKY €KOCHUCTEMH, TIPOTHO3Y Ta OIIHKH TPeHAY i AMHaMiku (KpiM CTPYKTypH (IiTOIEHO3y Ta
¢iToinAMKaLii cTaHy €KOTOIy) iHPOPMAaTHBHUMH € 3MiHHM 3B’S3KIB MK eleMeHTaMu OioTH 1 3MiHM
HarnpsMiB CyKIECii.

IIpakTtuka mnoka3ana, WO JIMIIE HA CHHEKOJIOTIYHOMY PpiBHI Ta Ha 3acajax TIEHETHUYHOI,
JCIBHUYO-EKOJIOTIYHOT THUIOJIOTI] H JicCO3HABCTBa MOYKHA KOPEKTHO BHSBUTH Ta OLIHUTH NPUYMHH 1
MexaHi3Mu TpaHcdopmaii JiciB, po3moJii YMHHMKIB 1 HACHiAKIB iXHBOI il y daci Ta mpocrtopi.
Cucrema J1iCO3HABUMX CHHEKOJIOTIYHUX METOIIB MOCHTIKEHHS € (PyHIaMEHTAIBHOIO OCHOBOIO IS
ONlepKaHHS TaKUX pe3yJbTaTiB: iMeHTH]IKaii KiIacu(iKaiifHOTO THITY JICOBOI €KOCHUCTEMHU;
3’sicyBaHHs 11 MicIsl Y mpocTopi (JTaHAmAadTi) Ta 4aCOBOMY TPEHAl PO3BUTKY POCIMHHOCTI (CyKIecii);
BU3HAUEHHS TEPEAyMOB 1 IEPCIEKTHB (HANPSAMIB, CIEHApPIiB) il PO3BUTKY €KOCHUCTEMU; MOSCHEHHS
MEXaHI3MIB 1 HACHIOKIiB ii 3MiH; TIPOTHO3Y MalOyTHROI CTPYKTYPHO-(QYHKITIOHATBEHOI OpraHizamii
€KOCHCTEMHU, TeHJICHIIIi 3MiH ii cTaHy, CTIMKOCTI Ta MPOAYKTHBHOCTI. Lle g1ae MOKIHBICTE po3po0IsTH
KOPEKTHI KiTbKICHO-IKiCHI MaTpUIll IPUYNHHO-HACTIJKOBHX 3B’S3KiB, IO XapaKTepU3YIOTh TUHAMIKY
JIICOBHX €KOCHCTEM 3a PI3HUX THUIIB CYKIIECI].
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KPABEIIb H.M. (VKPAIHA, BIHHULIA)

EKOJIOTTYHUI AHAJI3 NECTULIMIHUX ITPEMAPATIB KJIACY
CUM-TPUA3HUHIB

Binnuyvkuti HayionanvHuti mexuiyHuil ynigepcumem
21021, syn. Xmenvnuywvke woce, 95, Binnuys, Yxpaina; vntu@vntu.edu.ua

Abstract. Most pesticides do not decompose into simple harmful products, metabolize three
times a long time in many toxic forms, polluting the atmosphere, water and soil, which are
carcinogenic, mutagenic, allergenic and other harmful effects on humans. By the end of the 1990s,
there was a 2.5-fold reduction in the use of pesticides due to the minimization of the use of PP for the
introduction of organic farming and other environmentally friendly, non-chemical methods of plant
protection; bans on the use of pesticides in greenhouses, on lands of nature protection, health and
recreational significance, in water protection zones and other territories. As a result, a large number of
unused and unusable pesticides have been accumulated, which are costly to maintain and do not
always require the necessary environmental safety studies.

Baxkor eKoJoriuHOW Mpo0IeMor0 € 3a00pOHEHI, HEBiOMi | HENpPUAATHI MECTHIUAHU, SIKi
HAKONMMYEHO B CLIbCHKOTOCHOJAPCHKUX IMiMPHEMCTBAX O0NACTi Ta 3aCKJIaZlOBaHO. 3HAYHA YaCTHHA
00'ekTiB, Ha SKUX 30epiraroThCsi TOKCHYHI BIiIXOJH, ayke HeOe3lmedHa il HaBKOJHUIIHBOTO
MIPUPOJHOTO CEepPEeAOBHINA BHACHIMOK Mirpamii TOKCHYHMX KOMIIOHEHTIB HUIAXOM iHGiAbTparmii B
mi3eMHi | MOBEPXHEBI BOAM, PO3HECEHHS BITPOM, TBAPUHAMH | TiSUTHHICTIO JTFOTUHH.

3acTOCOBYIOTH B SIKOCTI IPYHTOBUX TepOilMIIB, 3 SKUX HAWOUIbII BiIOMi CMMa3MH, aTpasHH,
NPOMETPUH, MPONa3uH, ceMepo. BiMbIIiCTh TpHA3WHIB HEJETKI CHOJYKH, MOTaHO PO3YMHHI Y BOII,
CTIiHiKi 1O Mii BOJIOTH, KHUCIIOT i JIYTiB.

B 1pyHTI micis 006poOku 30epiraroThes Bif 2 10 24 MICAIlIB, OCTATOYHI KITBKOCTI BiJ CIiMIB 110
7,2 Mr/kr. B yMoBax 3poIIyl40oro 3eMiiepo0OCTBa MIrpyroTh Ha rinubuny Big 50 mo 130 cm. bimbmn
CTiliKi, a caMe CUMa3WH, IOTPAILISIOTH B IPYHTOBI BOJIH.

epOinuau Tpynu CUM-TPHa3HHIB MATOTOKCHYHI JJISl TEIUIOKPOBHUX TBapuH 1 nraxiB. JIse ass
Oinmx mamrokiB i Mutien > mr/kr. TokcnuHi ams rigpo 6ionTiB; JIKso utst pisHUX pUO KOMMBAETHCS BijT
3,4 no 118 mr/n. [Ipenapatwu, sk MpaBHiIO0, HE aAKYMYJIIOIOTh B Oprai3Mi TBapuH. CMepTenbHuN eeKT
TIpM iHTANANi] cTocTepiracThes Bil KOHIEHTparlii cuM-Tpuasunis 1300 mr/m® mosiTps.

Bci nectunuam Kiracy CHM-TpHa3uHIB BITHOCATHCS IO Kiacy repoinumi. B Tabmuii 1 HaBeneHa
TOKCHKoJoriyHa Xapakrepucruka [111 kiacy 1,3,5-TpuazuHis

Tabauys 1
TokcHKoJIOTiYHA XapaKTepUuCTUKA HeCTHII](lZ]iB KJacy CI/lM-TpI/la3I/lHiB
TOKCHKOIIOTIYHA XapaKTePUCTHKA MJP y nponykrax
Tepbimnz CKso-100 151 pud, Mr/n T tso ﬁ;xﬂmeﬂ’ I'IK B.B.p., MI/XI Xagg?;:;f ]5[(;];?:1 !
ATtpazun 30-60 850-1750 0,2 0,1
3iHKOD — 698 0,1 0,25
Irpan MaJIOTOKCHYHHHN 2825 ManoTokcHIHU I —
Karadop — 2800 — 0
Me3sopaHin — 635 0,65 0,2
Meraszun MAaJIOTOKCUYHHIA 550 0,02 0,05
[Ipomerpun 2,5-14 1700-3750 3 0,1
[ponaszun 10-50 5-6 1 0,2
CumepoH MTOMIPHOTOKCHYHU I 700 0,0005 0,005
Cumasus 40-50 4110 0,0024 0,05-0,2
Topaon 13-50 1265 0,1 0-0,5

Y psani TpuasuwHiB 3HaWjcHi TepOinmmu, (yHrinuam W iHcektuiuan. OpHaK HaOibIIe

3HAYCHHS B TIPAKTHII CITHCHKOTO TOCIIOAAPCTBA MPUA0ATH TepOIITUIN ITHOTO KIIacy, SKi 3aCTOCOBYIOTh
Ui OOpOTEOM 3 Oyp'SHHUCTUMH POCIMHAMH B PI3HUX KynbTypax. Jleski repOinuan Bigpi3HSIOTHCS
JOCUTHh BHCOKOIO BHOIPKOBICTIO [ii CTOCOBHO 0araTboX KyJBTYpHHX POCIHH IIPH HOPMi BHTPaTH
10-50 r/ra.
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INYJJAH JI. O., IITEHAEPA A. 10. (YKPAIHA, JIbBIB)

INOKPAIIEHHA EHEPI'OE®EKTUBHOCTI APXITEKTYPHUX PIIIEHD
B KOHTEKCTI KIIIMATHYHUX 3MIH

Hayionanvnuii ynisepcumem "Jlvgiscoka nonimexuixa"
79013, gya. C. Banoepu, 12, Jlvsis, 79013, Ykpaina; shuldanlarisa@gmail.com

Abstract. Climatic trends are analyzed in territorial (global, macroclimatic, mesoclimatic and
microclimatic) and time limits (historical overview, present, long-term, medium-term and short-term
perspective). The dynamics of variability of the values of the parameters of the main climatic regimes
is investigated. It is proposed to enter relevant data into regulatory documents and use them in energy
calculations, in particular, to justify the improvement of energy efficiency of architectural solutions.

CBiTOBa KIIIMAaTHYHA CHUCTEMA JIEMOHCTPYE O3HAKW CTPIMKHMX 3MiH, IO y CHEIaNbHIN JiTeparypi
OCTaHHIM YacoM OOEpEeXHO O3HAYalOTh SIK «KIIMATUYHWM mepexia». Ha mincraBi akTyalbHHX HayKOBHX
JIOCITIDKEHb PO3TIITHYTI TPH CyTepewInBi TI00aisHi crieHapili. Cepen HUX HE BHSBICHO OOIPYHTOBAHHX
TEHJICHITIH, CTIIBBIHOCHHUX 3 OPIEHTOBHUM TEPMIHOM XXHTTS Oy[iBeNb - Ha mepcnektuBy y 100 pokiB. Tomy
JUIsL JOCTiKeHHI B3aTi mporHo3u o 2050 poxy Ha morteruniHHs. LI cepeaHBOCTPOKOBI MPOTrHO3M
OKPECIIOIOTh MepeXi/l MiCT MiBHIYHOI MiBKYJIi B TEIUTILI YMOBH 3 CEPEIHBOIO MIBUIKICTIO ~ 15-20 KM. Ha piK.

Kiimar Vkpaiaum gyTnuBuid a0 3MiH. 30KpeMa, Ha TEpHTOpPil KpaiHW IUIaBHE ITiIBHINCHHS
TemreparypH BigOyBanocs 3 60-x pokiB. IIpogoBxwuiocs BoHO i micis xonmogHux mikiB 2008-2009
POKIB, a CTiiiKe i IBUIICHHS TeMIIEpaTypH NOBITPs cnoctepiraerbes 3 1989 poky.

Merteopoioriuai croctepekeHHs y JIBBIBCBKil TomiTexHini mpoBammmm monan 100 pokis, 3
yacy ii 3acHyBaHHS. [IpoGmemamu apXiTeKTypHOi KJIiMATOJIOTii, SIK OJHOTO 3 OCHOBHHUX HAyKOBUX
HanpsMKiB Kapeapu «ApXIiTeKTypHI KOHCTpYKLii», Termep kadeapu « ApXiTeKTypHOTO MPOEKTYBaHHS
Ta IKeHepii», MPOTIATOM 0araTboX poKiB 3aliMaiucs ii CIBpPOOITHUKHA. ABTOPChKA y9acTh Y PO3poOIT
HACTY «byaisenpHa xiaimaTosoris» 2011 p. cnoHykana A0 MPOIOBXKEHHS JAOCTIIHKEHDb Ta BUSABICHHS
BiZIXWJICHb KJIIMaTUYHUX 3HAUYEHb Y ME30KITIMAaTHYHOMY MaciiTaoi.

[IpoBeneHo aHaiz naHUX HOpMATUBHHX pKepen Bix 1963 poky (1963, 1973, 1983, 2000, 2011 3a
JaHuMHu crioctepexerb Bim 1950 mo 2008 pp.) Ta BiacHi JOCITIDKEHHS 3 JIHIHHUM ycepeaHeHHsIM (Bij
2009 mo 2019 poky). [TopiBHSHHS MX JaHUX HaJa€ KQpTHHY JUHAMIKA 3MiH IMOKa3HUKIB KITIMATUYHUX
peXHUMIB (TeMIepaTypHOTO, BOJIOTICHOTO, BiTpOBOro) 3a Mmaibke 70 pokiB. 3poOieHO BHCHOBOK, ILO
30KpeMa CepefHBOPiYHI 3HadeHHs Temrieparypu y JIeBoBi 3a morepenHi 40 pokiB (ma 2010 p.)
miasumpics Ha 0,7°C. Binmblne Toro, 3a OCTaHHE JSCSTHIITTS IS TCHICHI[S 3HAYHO MPHIIBHIIINIACE,
ajpke smime 3a ocrandi 10 pokiB mpupict cranoBuB Bxe 0,3°C. Ilicas romoreHisamii 1MX JaHWX 3a
METOAMKOIO CTBOPEHHS OTHOPITHUX METEOPOJIOTTYHMX PSIIiB, BOHH MalOTh OyTH BpaxOBaHi y HACTYITHOMY
JIEpKaBHOMY CTaHAapTi 3 OymiBEbHOI KITIMATOJOTii Ta BBEACHI Y METOJOJIOTII0 EHEpProayauTiB Ta
eHepreTuuHoi ceprudikairii. Came Ha 1el rpajiieHT HEOOXITHO MPOBOUTH KOPEIISAII0 BUXIHUX YMOB B
EHEPreTHYHUX PO3paxyHKax /g OOIPYHTYBaHHS apXiTEeKTYpHHX pilleHb. [IpoBeaeHo Takox TOCTiHKEHHS
BITPOBHX Ta BOJIOTICHHX PSKUMIB. 3 TaKMM PO3BHUTKOM 3MiH Ta 3a ypaxXyBaHHS «TeorpadidHoro 3CyBY
MicTy», kiiMat JIsBoBa (49° 50 . ) mo 2050 poxy Oyse momiOHMi 10 HUHINIHEOTO KiniMaTy byxapecry,
Bopno um Bononbi (~45m. m1.). y 3B’A3Ky 3 UMM 3pPOCTaTUMYTh BHUTpPATH E€HEPrii HA OXOJOMKEHHS i
KJITIMaTH3aIlif0 Oy/iBellb, 3MIHIOBATHMYTHCS BUMOTH JI0 iX TIPOEKTYBaHHSI.

B pesynprari, Ha migcTaBi MPOBEACHUX AOCTIIKEHD 3MIMCHEHO aHAI3 OCHOBHUX KIIIMATHIHUX
YUHHMKIB, 1[0 BILUTUBAIOTh Ha €HEProCIIOKUBaHHA OyiiBesib B Ykpaini. OlliHeHa AUHAMIKa 1X 3MiH B
yMOBax KJIIMaTU4YHOrO MEpPEeXOoy Ta Aiana3oH BIUIMBY Ha apXiTeKTypHi pimeHHA. OKpecieHO 3MiHU
OCHOBHUX HANpPSAMKIB TIOKpaIIeHHs eHeproe()eKTUBHOCTI apXiTEeKTYpHUX pillleHb B aKTyaJlbHIH
kiiMatuaHoi cutyauii. CHopMyabOBaHO OCHOBHI BHMOTH JI0 apXiTEKTYPHHUX BHUPILICHb Yy PI3HHX
KIIMaTHUHUX yMoBax Ykpainu. IlpoBeneHo koperyBaHHS BHXITHHX YMOB MJIS PO3PAaxXyHKY
EHeprocIiokuBaHHA OyxiBenb st JIbBoBa 1 JIbBiBChKOi oOmacTi. Po3risiHyTO apXiTeKTypHi 3axoiu
BUKOPHCTaHHS aJIbTEPHATHBHUX JPKEPEIT CHEPTii 3 METOIO ITOKPAIEHHS €HeproeeKTHBHOCTI OV IiBEITb.

Kopensmiss mokpaiieHHsT eHeproe()eKTUBHOCTI  apXiTEeKTYpHUX pIillleHb 3  aKTyaJIbHUMH
30BHIITHBOMIKPOKITIMATUYHUMYA yYMOBaMHU BHU3HAYMJIA HANpsIM TOJANBIINX HAYKOBUX Ta MPAKTUIHUX
KOMIUISKCHUX  JIOCTIDKCHb  apXiTeKTypHO-TUIaHyBaJIbHOI Ta  00’€MHO-TIPOCTOPOBOI  OpraHi3arii
IPOMaJICEKUX OYyIiBEJb 3 ypaxyBaHHSIM TCH/ICHIIIH Ta BIAMIHHOCTEH KIIIMaTHYHUX YMOB PETIOHIB YKpaiHu.
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HOROBTSOV I., CHERNIAK L., RADOMSKA M. (UKRAINE, KY1V)

THE APPLICATION OF THE DIRECTED SIGN GRAPH FOR THE AIRPORTS
ENVIRONMENTAL PERFORMANCE MODELING

National aviation university
03058, Lubomyr Husar avenue, 1, Ukraine, Kyiv; inimyo7@gmail.com

Abstract. Using the methodology of directed sign graph (digraph) a simplified model of the
most influential environmental variables and their interconnections was created to generalize and
analyze the situation in the airports impact area, in order to make recommendations regarding the main
points of interest and optimization of monitoring and decision-making processes in this field.

As of today, aviation is one of the crucial industries for global community functioning and
development, unfortunately, its activity has both positive and negative outcomes. In particular,
numerous questions to the aviation industry arise in the field of environmental protection. Most
activists and researchers in the field are concerned about both the aircrafts operation, as well as ground
aviation infrastructure, most notably — airports. From the environmental point of view, airports are
tremendous enterprises responsible for various environmental changes, both locally and globally:
atmosphere, hydrosphere and soil contamination, noise and other physical types of environment
pollution, radical changes of the entire landscapes and ecosystems, and displacement of populations
from their natural habitats.

At the same time, given the magnitude of environmental changes caused by aviation, the
scientific community and the most prominent political and social figures increasingly pin hopes on
achieving considerable improvement of the overall environmental situation in countries and around the
world by addressing a number of pressing issues related to this industry at the global level. However,
the fact remains that the aviation industry as a whole, airports as its structural units, and even
individual aircrafts are extremely complex systems with many elements and factors of influence,
variables and interconnections, etc. Thus, it is necessary to determine individual elements and their
hierarchy, structural connections and driving forces, consider and analyze the internal relationships
within such systems as a whole. Another interesting issue to deal with is the ranking (estimation,
assessment and evaluation) of environmental problems of the aviation industry and its individual units
(in our case — airports) to prioritize their solution correctly.

Unfortunately, historical trend in the research of issues of aviation shows, that most works are
dedicated to aircrafts and their environmental challenges, though it is noteworthy, that in last 10-15
years the investigations related to airports are acquiring ever more significance and popularity. Such as
it is, still very few attempts were made in the direction of grasping and consideration of the whole
diversity of environmental impacts of airports, as the majority of investigations are limited to a few
most prominent impacts (air, noise, climate) or to a separate airports not claiming versatility.

What we are proposing is the creation of the model for the ecosystem status in the airport
impact area. For that purpose, the methodology of building directed sign graph or cognitive map was
used, it was suggested in 1948 by E. Tolman and adapted in the way best suited for our purposes by R.
Axelrod in 1976. This methodology helps to construct and analyze digraph in several steps: (1)
Selection of experts; (2) Identification and narrowing of the scope of potential variables relevant in the
context of the chosen topic; (3) Ranking and limiting the number of variables by rating their
significance; (4) ldentification and assignment of "arrows" and "signs" — determining the availability
and nature of the relations between variables — and constructing a cognitive map; (5) Graph analysis
and decision-making process if needed. As a result a relatively simple and descriptive model of the
system under consideration is obtained, which allows establishing (a) the paramount impact factors
and relations, regarding which the improvement possibilities can and should be suggested, and (b)
possible nature of chain reactions in environmental changes around airport, as well as to draw
conclusions in the process of building the graph.
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MYCTAIIA O.H. (YKPAIHA, KUIB)

PIBUKO-XIMIYHI BJACTUBOCTI KATOAHOI'O MATEPIAJTY
JJISA HATPIN-CIPKOBOT'O AKYMYJIATOPA

Hayionanvnuii mpancnopmuuil ynieepcumem
010010, yn. Muxatina Omensinosuua-Ilasnenxa, 1, Kuis, Yxpaina, general@ntu.edu.ua

Abstract. The influence of impurities of various simple and complex chemicals on the
physicochemical properties (density, melting point, electrical conductivity, cathode and anode
polarization characteristics) of the melt Na;S. 73, that was selected as the cathode material of the Na-S
battery, was studied. The introduction of CuCl impurities into the melt changes the values of all
electrochemical parameters significantly. Tellurium reduces melting temperature without affecting
vastly these characteristics of the output polysulfide, thus expanding the area of the liquid phase. It
was considered expediency of application of impurities of tellurium (to 5 at. %) and chloride of copper
() - to 2,0 mol. % in molten sodium polysulfides to improve their kinetic and electrochemical
characteristics and also to improve the energy properties of a non-traditional secondary current source.

IMigBumenuii iHTepec M0 po3pobKu akymyisropa Hatpiii-cipka (Na-S) 3 6Goky mpoBigHEX
KaliTaJiCTHYHUX KpaiH OyB Bim3HaueHuit 3 cepeaunu 1970 poky.

AKyMyIIATOp HaTpili-Cipka Mae psiJi MO3UTHBHHUX BIACTUBOCTEH, SKi € HACHIIKOM BUKOPUCTAHHS
PIOKHX peareHTiB 1 TBEPAOTrO eNeKTpoiiTy. lle - MOMXJIHMBICTE ONTHMI3yBaTH XapaKTCPUCTHKU
aKyMyJISITOPIB PI3HOTO MPU3HAYEHHS B IIMPOKOMY Jiana3zoHi po3MipiB, (Hopmu, MOTYXHOCTI 0e3
arpecuBHOTO BILUTUBY Ha OTOYYyIOUE cepeaoBuiie. AKymymsaTopu Na - S MoxKyTh 3a0e31euyBaTi BUCOKI
IIUTBHOCTI  CTPyMYy TIPH BHCOKIH €(EKTHBHOCTI TPOTATOM YCHhOT'O ITUKIY, MAalOTh HE3HATHHI
caMopo3psil, TpUBAIUNA pecypc (B JKOPCTKMX YMOBax Ha TPAHCHOPTI TEPMIiH CIyKOW CKIagac B
CepeIHhOMY 5 POKiB, B craiioHapHux - 10 pokiB). [lopiBHSHO HEBHCOKA BapTICTh BCIX IHTPEIIEHTIB
Na-S akymynaropa, BiAcyTHICTb AeiUMTHHX MaTepiaigiB poONsATh HOro MepCIeKTUBHUM
BiTHOBJIIOBAHUM, HETPATUIIIHHAM KEPEIOM IS BUPIMICHHS eHepreTHIHuX mpoodnem. Hemomikm Na-
S akymymnsTOpa: HEOOXIAHICT MOYATKOBOTO PO3IrpiBY Ui aKTHBALii CHCTEMH, TaK SIK HOro pododa
temneparypa ctanoBuTh 300-350 °C; HU3bKa CTIMKICTh TBEPAOTO €IEKTPOJIITY, SKa 3HAYHO OOMEXKYe
TEPMiH CITyKOH aKyMyJISATOPiB 1 00MeKy€e 00JIacTh iX 3aCTOCYBaHHS.

[Ipu po3psimi Na HagXoauTh B KaTOAHY OOJIACThH, B3a€MOJIE€ 3 S 1 BUIIMMH IMONICYIb(hiTaMu,
yTBOpIOIOYM HIKYI moiicynbgign. KinumeBuit Bmict Na B posuiaBi Hichs 3aKiHYEHHS PO3PAAY
BignoBimae cknamy NaySs;. Pimenns npobnemu omnrtuMmizanii Cip4aHOTO e€NEKTpoJia MOB'A3aHE 3
MOJJIMBICTIO PO3MIMPEHHS 007acTi piguHHO(DA3HOCTI 1 3HMKEHHS Tn; aKTUBHOI KaTOAHOI Macu MpH
30epeskeHHi 3aI0BUTbHHUX €JIEKTPOXIMIYHUX XapaKTePHUCTHUK.

JocnimkeHo eleKTponpoBiiHicTh (&) MarepianiB cuctemu NaSp-S 3 BMicToM Bin 50 no 72,3
ar. % S B ImHMpOKOMY IiHTepBaJli TeMIepaTyp B TBEpAOMY 1 pinkomy craHax. HaiGinbm
BHUCOKOIIPOBITHUM 3pa3KoM € Matepian ckiamy NaSz7s, oOpaHWil B SKOCTI ONTHMAJIBHOTO IS
JOCHIPKeHb. BUBUEHO BIUIMB Pi3HUX JOMILIOK Ha Horo ¢i3uko-XiMiuHi BIacTHBOCTI (rycTuHa, Ton, &,
KaToJHI 1 aHOAHI TOINsApH3alliiiHi xapakrepuctuku). [lokazaHo, M0 BBeJAeHHS B po3miaB NarS;73
nomimok CUCl icToTHO moKpamrye BCi eleKTpoxiMidHi xapakrepuctuku. Jomimku Te 3HUKYIOTH
TEMIIepaTypy TOILUICHHS OCTAaHHBOTO, PO3IIUPIOIOYH, TAKMM YHHOM, 00J1acTh PiAMHHO(A3HOCTI.

3 #ochiaKeHb MOKHA 3pOOUTH BHCHOBOK PO JOLLIBHICTh 3aCTOCYBaHHS JAOMILLIOK TeNnypy (10
5 at1.%) 1 xaopuny miai (I) - 1o 2,0 mon. % B po3ruiaBax noJicynb(digiB HATPIIO 3 METOO MTOKPAILIECHHS
KIHETHYHHX 1 EJIEKTPOXIMIYHHX XapaKTEPUCTHK KaTOTHOTO Marepialy i, BIUJIOMY, S€HEPreTHYHHX
BJIACTHUBOCTEH HETPAaJULIHHOTO XIMIYHOTO JKEepea CTpyMy.
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TOIIAJI O.1., TOJIEHKO 1.JI., TATIOHWY JI.C. (YKPAIHA, KUIB)

EKOJIOI'TYHO BE3IIEYHA YTUJIIBAIIA TBEPAUX ITOBYTOBUX BIIAXOAIB
TA AJJbTEPHATUBHUX IAJIUB HA IX OCHOBI

Incmumym syeinonux enepeomexnonociu HAH Ykpainu
04070, syn. Anopiiscoka, 19, Kuis, Ykpaina; ilv.golenko@gmail.com

Abstract For the municipal solid waste (MSW) to be used in proper way it is necessary to
implement clean technologies capable of thermal treatment of MSW and RDF in order to produce heat
and electricity while meeting current ecological requirements. A number of technologies for
MSW/RDF thermal treating is being now used worldwide. Among them the most proven, applicable
for industrial introduction, technologies have been considered while analyzing their advantages/
disadvantages accounting local conditions of Ukraine.

3a o¢imiitHor0 craTrcTKOIO B YKpaidi y 2018-2019 pp. oOcsar 30upaHHs TBepAUX MOOYyTOBUX
Binxonis (TTIB) cranoBuB 50—60 man m° (6mu3eko 12 Mma T). YV 2019 p. B Vkpaini nepepobieHo i
yrunizoBano jume 5,4% TIIB, 3 vux 1,7% cnaneno, a 3,7% moTpanuiio Ha 3aroTiBeibHI MYHKTH
BTOPMHHOI CHPOBHHH Ta CMITTeNepepoOHi ycraHoBkH. Maibke 95% He o0pobmenux TIIB
3aXOpOHIOIOTH Ha mojironax. Take moBomkeHHs 3 TIIB mpu3BoAWTH 10 MIOPIYHOI BTPAaTH 3HAYHOI
KIJIBKOCTI €HepropecypciB Ta LIHHUX MaTepiaiiB, fAKi MICTATbCA Yy BiaXomax. 3a HalIUMHU
po3paxyHkamu TerutoTa 3ropssHas TIIB cranoButs mist mict Ykpaiam 4,8—7,0 MJDx/kr, momiona mo
TEIUIOTH 3ropsiHHS TOpdy Ta Oyporo Byrims (B kpainax €C — 6-16 MJIx/xr).

Po3pobka Ta BHpOBaDKEHHS EKOJIOTiYHO Oe3neunux MetodiB  ytwmizamii TIIB  Tta
aTbTePHATHBHUX IMAJMB Ha iX ocHOBI, 30kpema RDF (refuse derived fuel) € akTyamsHOIO po6ieMoro,
gKa ToTpedye CHCTEMHOro Ta HayKoBO-oOrpyHToBaHOTO migxoniB. CopryBanus TIIB He B Bupimrye
3aBJlaHHs MTOBHOI yTHIIi3alii BIIX0/iB, a iX BiJOKpeMJIeHA YaCTHHA, IO MICTHTh OPTaHiYHy CKIJIJ0BY,
Ma€ BHKOPHCTOBYBATUCH MJIs1 BUPOOHHUITBA EJIEKTPUYHOI Ta TEIJIOBOi €Heprii B EKOJIOTiYHO
Oesmeunmii croci6. TepmiuHa yTHITI3aIlis BiIXOIiB, KA BiIOyBaeThCcs 0e3 BpaxyBaHHS 0COOJIHBOCTEH
MOp(hoJIOTIYHOTO Ta eeMeHTHOro ckiany TIIB moke mpu3BoAuTH 10 YTBOPEHHS BKpail HEOE3MeUHNX
Ul JTIOOUHM CHOJNYK (TOJIIXJIOPOBaHi BYIJIEBOAHI 200 AIOKCHMHU Ta (pypaHH, TPaHUYHO IOMYCTHUMIi
KOHITCHTpAIIi1 IKHX CTAHOBJIATH MIKOTPAMH).

3actapini metoan ytwmmizamii TIIB, sk, Hanpukiaz, cCaTioBaHHS Maike HECOPTOBAHOTO CMITTS
B MOTOLI MOJyM’s Ta30BHX TMAaNbHUKIB Ha KOJOCHHKOBUX PEIIITKaX MNPU3BOIATH IO YTBOPEHHS
JTIOKCHHIB/QypaHiB Ta iHIIMX IIKIAJMBUX CHONYK, OCKUJIbKH, 3a3BHuail Bucoka Bojoricte TIIB (20—
25%) 3aBakae miATPUMYyBaTH HEOOXITHI IS 3HEIIKOKEHHS XJIOPOBAaHUX BYIJIEBOJAHIB TEMIEPATYPY
(monax 1200 °C) Ta vac nepeOyBaHHS y TONKOBi# kamepi. Takuii MeToq nmotrpeOye 3HAUHUX BUTPAT
NPUPOAHOTO ra3y Ha CHaJIOBaHHS BiIXOiB, MPU3BOANUTE A0 MiABUIIEHHS 3aXBOPIOBAHOCTI HACEIEHHS
Ha NPWIETTUX 10 CMITTECTIANIOBAJIBHUX 3aBOIIB TEPUTOPISAX Ta HE 3a0e3Meuye SKOCTI 30J0LUUIAKOBUX
BiJIXO1iB, HEOOX1THOT MJIS X MOJATBEIIOTO BUKOPHCTAHHS.

Kopcrki aupexkruu €C (2010/75/€C, 2000/76/€C Tta iHmI) OO0 PEKUMHHX MapaMeTpiB
HOBHX YCTaHOBOK, siKi yTuiizytoTs TIIB/RDF, a Takox BiTYM3HSIHI HOPMaTUBHI JOKYMEHTH CIIPHAIOTH
MOCTYIIOBOMY BHTICHCHHIO CHATIOBaHHS HecoproBaHoro TIIB, 3aminstodnm #oro abo CIIaatOBaHHIM
RDF rapanroBanoi sIKoCTi, a00 1HIIUMH TEXHOJOTISIMH TEPMOXIMIUHOI nepepoOku. He3Bakaroun Ha
npoOieMu npsimoro cnamoBanHs TIIB 0e3 BUKOpHUCTaHHSI Cy4acHHUX METOMAIB IMTHOOKOTO OYMIIEHHS
MPOAYKTIB 3TOPSHHS, YacTKa CMITTECTIATIOBANBHUX 3aBOJIB (incineration plant) y cBiti 30epiraerbes
Ha JIOCUTHh 3HAa4yHOMY piBHI (0mu3bko 40%), ajge € TEeHIEHIlS HOro MOCTYNMOBOTO 3MEHIICHHSL.
BopHouac cepen cydacHMX TEXHOJIOTIM, fKi po3poOmsAroTecs, abo Bxke HaOynum craTyc
BUTIPOOOBYBAHUX Yy NMPOMHUCIOBOMY MAacIITadi, CIiJl BUAUTUTH TaKi: TEXHOJOTII MPSIMOTO CIIATIOBaHHS
3 JIOJIEPXKAaHHSM HAJISKHUX TEMIIEPATyp y TOMKOBIH KaMepi 3 BHKOPHCTaHHSM CUCTEM TIHOOKOTO
OUMILCHHS TPOJYKTIB CHAJIOBaHHS y BYyrJeuneBux QinbTpax; TexHojorii cmnamoBanHs RDF y
mupkyaorodoMy kurmstaomy mrapi (LIKIID); TexHomorii mapokucHeBoi raszudikaiii HECOPTOBaHOTO
TIIB; Ttexnonorii rasudikamnii RDF Ha moBiTpsHOMY AyTTI y KHIUITYOMY IMIapi 3 iHTEHCHUBHOIO
BHYTpPIIIHBOIO UUpKyJsinieto; TtexHosorii rasuikanii RDF y LKII. TlepcnektuBHIicTh ix
BIPOBAUKEHHS B YKpaiHi mnoTpe0dye BpaxyBaHHS MiICLUEBHX OCOONMBOCTEH Ui CTBOPEHHS
ONITUMAIFHOTO TEXHIYHOTO PIillIeHHS, sike O BPaXOBYBAaJIO BITYM3HSIHI YMOBH Ta CBITOBUI JOCBIJ.
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MUXAWJIUK B.A., KOPIHUEBCEKA T.B. (YKPATHA, KUIB)

TEPMIUHHUM AHAJI3 ITAJIMBHUX TPAHY.I 13 JTYIITTUHHSA
HACIHHA COHAIITHUKA

Incmumym mexuiunoi mennogpizsuxu HAH Ykpainu
03057, eyn. Mapii Kanuicm, 2a, Kuis, Ykpaina, tvkorin@gmail.com

Abstract. Methods of thermogravimetry and differential thermal analysis were used to study
granulated biofuel from sunflower seed husks. For the study, we used fuel granules obtained by cold
pressing, as well as granules made with the use of thermal and thermal moisture activation of raw
materials before pressing. It was revealed that the type of pre-treatment and pressing pressure change
the temperature intervals for water removal and thermal decomposition of organic substances of the
fuel, and, accordingly, the rate of their decomposition.

PocnuaHa O6ioMaca MIMPOKO BHUKOPHUCTOBYETHCA SIK BiJHOBIIOBAJbHE JDKEPENIO EHEepTii.
BpaxoByioun eKoJIoTiuHy CKIIa/I0BY, BAKOPHCTaHHS O10JIOTIYHUX BIIXOMAiB MOKE MPUHECTH BUTOLY HE
TiNBKM BUpOOHMKaM OiomanuBa, a 1 CHOPUATH MOJINIICHHIO CTaHy OTOYYIOYOTO CEpeJOBHUINA.
JlymnuHHA HaciHHA COHSAIIHUKA, IO HAKONUYYEThCS NPH OTPUMAaHHI OJil, € eHepreTuYHoO
e()eKTUBHOIO CUPOBHHOIO JIJIsi BAPOOHUIITBA OioTaBa.

I'panynioBaHHsS MiABMIIYE TEIUIOTEXHIYHI Ta eKCIUTyaTaliiHi BiacTuBOocTi nanuBa. LI{o0
BUSIBUTH BIUTUB TEXHOJIOTIM TpaHYIIOBaHHS Ha SKICTh INajdMBa METOJZaMH TepMorpaBiMeTpil Ta
IudepeHIiaTbHO-TEPMIYHOTO aHaTi3y BUKOHAHO AOCIHIKEHHS TpaHyJl.

[ BUTOTOBIICHHS TPaHyJl BUKOPHCTaHa NoApiOHeHa cupoBuHa 3 BMicToM 30% Mikpodpakiii
(M®) posmipom < 0,2 mm ta 70% mnomimucnepcuoi (I1J]) ¢pakuii posmipom 0,2...3 mm. Ilepen
npecyBaHHAM cywim mingaBanu Tepmiuniid (TA) ta repmoBosoriii (TBA) axtuBamii. [lprgomy micus
TA cymim cruckamu npu 100-120 MIla, a micas TBA — 5-10 MIla. [lns mopiBHSHHS Oyiu
BUTOTOBJICHI IpaHyJI METOAOM XosoaHoro npecyBanus (XI1) mpu tucky 100-120 MIla.

PesympraTin TepMiuHOTO aHamizy (Tabm.1) mokaszanwd, 1m0 rpaHyJud BHTOTOBIEHI XII, MaroTh B
NepIoMy nepiofi HaibumpIry mBUAKICTH (3,98 % CM/XB.) Ta HaliMeHIINI TeMIepaTypHUH iHTepBal
(mo 323°C) po3knanaHHs opraHiuHux pedoBuH. TBA Ta 3HIKEHHS THCKY mpecyBanHs 10 5-10 MIla
JAIOTh MOKJIMBICTh OTPUMATH TPaHyIH 3 TaKOK X IMBHIKICTIO po3kianadHHs (3,96 % CM/xB.) B
nepmomMy mepioni, sk i mpu XII 3a 100-120 MIla, npore npu IHOMY HE3HAYHO PO3MIUPIOETHCA
temreparypHuid intepBan (mo 342°C). TA cHUpPOBMHHM pO3IIMPIOE TEeMIEpaTypHUI iHTEpBai
posknazanus A0 381°C 1 3HMXKye MBHUAKICTH pO3KIagaHHA B mepiiomy nepioai mo 3,51 % CM/xs.
IIBuaKiCTH PO3KIAaJaHHS NAJIMBA B APYTrOMY IEpioji OJHAKOBA K A rpanyl, oTpuMannx XII, Tak i
Uit Tpanya micist TA.

Tabnuys 1
Pe3yapTaTi TEPMiYHOT0 aHAJII3Y IPAHYJIbOBAHUX 0iONAJIMB 3 JTy3rH HACIHHSI COHSITHMKA
Tepmiune IIBuakicTh
BraieH s BOH PO3KIIa/IaHHs PO3KIIaTIaHHs Joa
OpraH14yHux OpraH1yHux
No VnoBH pPEYOBHH peYoBUH -
3/I1 OTpUMaHHsI rpaHyJI . BOJIOTICTE, | . BMIiCT, % CM/XB. 0
iHTepBa o iHTepBa o 10
% 10 % 1o
- Macu o Macu mac
°C °C 1 mepion | 2 mepiox u
3pas3ka CM M
1 XTI 3a 100-120 MITa 22-158 6,90 158-481 96,16 3,98 1,31 3,11
2 TBA 3a 5-10 MIla 23-163 6,43 163-505 95,79 3,96 1,19 3,22
3 TA 3a 100-120 MITa 20-169 7,64 169-550 95,74 2,63 131 3,33
IMpumitkn: CM — cyxuii MaTepia

3a pesyibTaTaMy JOCIHIPKEHHS BHSBICHO, IO TEMIIEPATypHHI iHTEpBasl BUAAJICHHS BOIH 3
rpaHy’1 3aJIeKUTh Bl BUAY NOINEpeaHb0I 0OpOOKH CUPOBMHH Ta THCKY NpecyBaHHs. Uepe3 yTBOpPEHHS
OimpIn MimHOT CTpyKTypu TpaHyn 3aBasku TBA Tta TA iHTepBamy TepMiYHOTO PO3KJIAJaHHS
OpPTaHIYHUX PEUOBHH PO3IIUPIOIOTHCS. 3arajioM, CEepeaHsl IBHIKICTh TEPMIYHOTO PO3KIATAHHSI
OpraHiYHUX PEYOBUH TpaHyl 3 JIYLIIUHHA HACiHHSA COHSIIHUKA, Y 3B 53Ky 3 PO3LIMPEHHIM
TEMIepaTypHOTO IHTEpBay PO3KIafaHHs, 3MeHIIyeThes B psiny XII-TBA-TA.
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HOCUK A., MITPSICOBA O. (UKRAINE, MYKOLAIV)

JIO IATAHHS ITPO CYYACHUM CTAH PO3BUTKY
BIOEHEPTETUKH B YKPAIHI

Petro Mohyla Black Sea National University,
54003, 68 Desantnykiv, 10, Mykolaiv, Ukraine, nastya.nosyk@gmail.com, eco-terra@ukr.net

Abstract. Bioenergy seldom is the main focus of discussions in the search for environmentally
friendly energy solutions. Although this type of renewable energy may play an important role in the
transition to a low-carbon society. An effective way to supplement and replace fuel and energy
resources is to use biogas, which is formed as a result of the use of livestock biomass and collected at
landfills. There are also energy crops grown for biodiesel, bioethanol and biogas.

Jns Ykpainm OioeHepreTMka € OJHUM 13 CTpPATETiYHHUX HAMPSMKIB PO3BHTKY CEKTOPY
BIJHOBJIIOBAaHUX JKEpes €Heprii, BpaxOBYIOUM BHCOKY 3aJIC)KHICTh KpaiHH BiJ IMIIOPTHHX
eHeprorociie. Y 2016 pomi TOKa3HWKH BHPOOHMIITBA Ta BCTAHOBICHUX Ol0CHEPTETHUYHUX
MOTY)KHOCTEH 3pOCiTH B cepenHboMy Ha 6%, Xoda BHKOPHUCTAaHHS OioeHeprii i OmajeHHS
cnioBuUTbHWIIOCS Ha 1%. Haii0inbie 3pocTaHHs Majio MICIE IOJI0 TiIPOBAHOTO POCIMHHOTO Macia Ta
OiomMeTaHy B TPAaHCIIOPTHOMY CEKTOP.

BioeHepreTnyHi CHCTEMH YacTO OMIHIOIOTHCS, IPUITyCKaroun, mo Bukuan CO; Bix catoBaHHS
OioMacu € KJIIIMaTUYHO HEUTpaIbHUMH, OCKIJIbKU TorinHeHui KapOoH moBepraeThes B atmochepy, 3a
YMOBH, III0 Taka Oi0CHEpreTH4Ha cucTeMa € cTiiikoro. OJHaK TpaHCIIOPTYBaHHSA, MMONepeaHs 00poOka
Ta eKCILTyaTaris OiomanrBa € BAKJITUBUM aclleKTOM, TKHA BPaXOBY€EThCS B 3arajbHIil OIIHITI BUKHIIB.

3a manumu bioeHepretwuHoi acomiarii YKpaiHW, BCi YCTaHOBKM Ha TBepAii Oiomaci Ta
OUTBIIICTH YCTAaHOBOK Ha 0iorasi BiJNOBiAAalOTh MAil0OYMM Ta MalHOyTHIM BUMOraMm JIMpeKTHUBH
2009/28/€C momo CTUMYJIIOBaHHS BHUKOPHUCTaHHS €HEPrii 3 BiAHOBIIOBAIBHHX [DKEpEN dYepe3
CKOpPOYEHHS BUKUIB TAPHUKOBHX Ta3iB (cTaHOBUTH MoHaZ 60%).

OCHOBHHMM TOTEHIIaJIOM 3 BUKOpPHCTaHHA Oiomacu B YKpaiHi €KCIepTH BBaXKalOTh MOCTYIOBE
30inbmenHs yactku TELL, mo nparotors Ha Hild. [Jo 2020 poky Oiomaca Moke 3aMiCTUTH OJU3BKO 3,5
MIIpJ] M%/piK IPUPOIHOrO ra3y I BUPOOHUITBA TEIIOBOI eHeprii, a 1o 2030 poky — 7,5 Mupa M%/pik.

VYkpaiHCBKHII TOTEHLian AOCHTh BENMKUN AN PO3BUTKY OloeHepreTmyHoi Tamysi. OxuH 3
OCHOBHHUX CTpaTEriuHUX HANPSIMKiB PO3BUTKY BiZOWTO B MPOrpaMHUX cTpaTerisx (Tadm.l).

Tabnuys 1
Enepreruuna crparerisi Ykpainu
Pix 2020 2035
MiH. TOH 2 MITH.T. 11 mMiH.T.
Bigcorku 2,2% 11,5%

VYkpaina Mae pecypc Ajsi po3ropTaHHsl BApOOHHIITBA OiomannBa 3 MOPChKUX Bojopocteid. e y
2012 poui KuiBChbKHUM iHCTHTYTOM aBTOMAaTHKH OyJO0 po3poOJeHO OIOHEPTeTUYHUN KOMILIEKC JIs
BUPOOHMIITBA EIEKTPUIHOI Ta TeIutoBoi eneprii. Cepesl OCHOBHUX NMPOAYKTIB Gl0KOMIUIEKCY € Oiomaca
3 BOJOpOCTEH, 0ioras, MOXHBHI CepeJOBHUINA JJIS BUPOIIYBaHHS OioMacu Ha TiIpOMOHimi abo
KYJIETUBYBaHHS MiKPOBOJOPOCTEH.

OTXe, BUPINIYIOYN KIIMAaTHYHI MUTaHHSA, TOTPiOHO BUKOPHCTOBYBATH YCi JOCTYITHI JiKepena
eHeprii, 37aTHI 3aMIHUTH KapOOHOBMICHE BHKOITHE NaJWBO. 3 YJOCKOHAJIEHHSM TEXHOJOTIN Ta
BpaxyBaHHSM BiAMOBITHUX aCHEKTiB BIUIMBY O10CHEPreTHYHMUX CHCTEM Ha HABKOJIHMIIIHE CEPELOBHILE,
PO3BUTOK 0iI0€HEPTeTUKH CIIPUSATHME MOCIA0ICHHIO BIUIMBY Ha KIIIMAT Ta «03€JICHEHHIO» YKPaTHCHKOI
CHEePreTHKH.
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KHAMITSEVICH A.R., SHULYA Yu.M. (BELARUS, MINSK)

PERSPECTIVE OF IMPLEMENTATION OF THE INSTITUTE OF GREEN
CERTIFICATES IN THE REPUBLIC OF BELARUS

Belarussian State University, ISEI BSU
220070, Dolgobrodskaya str., 23/1, Minsk, Belarus;
info@iseu.by, mailto:nuczu@mns.gov.ua

Abstract. Due to the lack of significant fuel resources in Belarus and the growth of energy
dependence on supplier countries this article discusses the prospect of introducing the institution of
«green» certificates in the Republic of Belarus as a way to develop renewable energy sources and to
assess the environmental situation associated with greenhouse gas emissions. Taking into account the
existing legislative system, possible ways of "green” certification are being considered.

The world experience shows, the development of renewable energy should come from the
government. One of the ways to stimulate the alternative energy development is the introduction of
"green" certificates. This system allows to identify each unit of produced energy, when the renewable
energy production is registered.

Belarus haven’t significant fuel resources. The prices for traditional energy sources are
increasing. It is necessary to avoid the concentration of all electricity production from one origin.
Based on this, it is necessary to diversify energy production by introducing renewable and local energy
sources.

The development of renewable energy in the Republic of Belarus is based on the Law "On
Renewable Energy Sources”, December 27, 2010, No. 204-3. The existing regulatory legal acts in
Belarus provide for systems of the origin confirmation, production, use, accounting, tariffication of
energy generated by renewable energy sources (RES).

Based on the world experience, we will consider the prospect of “green” certificates
implementation in Belarus to create favorable conditions for the sale and consumption of energy
produced from renewable sources. Green certificates can support energy production from renewable
energy sources for the following reasons:

1.Tracking of the production, supply and consumption of RES; 2. guarantee of the origin of
energy; 3. financial support for manufacturers and suppliers, obtaining tax incentives; 4. assessment of
the efficiency of the use of renewable energy; 5. source of information for assessing the environmental
situation; 6. sale of certificates is a source of funds to support renewable energy generators; 7. the
possibility of disseminating information on the green energy consumption for the formation of an
"ecological” image and labeling of products. There are two possible ways to use the certificates shown
in Table 1.

Table 1
Use cases for certificates
Variants Comments
Market with The government imposes an obligation on some enterprises to acquire “green certificates”. The
commitments procedure for mandatory confirmation, as well as the rules and conditions for the production,

supply and consumption of energy from RES are determined by the government of the country.
The government determines the procedure for issuing and conditions for the use of "green”
certificates at all stages of their issuance and circulation. The disadvantage of this system is that
companies have no choice.

Voluntary market Enterprises acquire certificates on a voluntary basis. This can be confirmed as ecolabelling and
publication in special annual reports. Such companies will be the most attractive for investors,
which will lead to an increase in their capitalization.

A committed market can be a way to quickly resolve the issue of subsidizing renewable energy
producers. In the long term, the voluntary market has the advantage, as a result of the emerging
competition, companies seek to enhance their reputation as environmentally friendly producers.

As a result, there is a possibility of developing and implementing at the legislative level a
system of "green" certification in the Republic of Belarus.
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IIIATIAP P.O., TYCAPOBA O.B., KOPIHUYK J[.M. (VKPAIHA, KWIB)
HU3bKOTEMIIEPATYPHE CYIIIHHS EHEPTETUYHOI IEPEBUHU

Incmumym mexuiunoi mennoghizuxu Hayionanwnoi akademii nayk Yxpainu
03057, eyn. M. Kannicm, 2-a, Kuis, Yxpaina, r.sh@ukr.net

Abstract. The analysis of available methods and equipment for drying of raw materials is
carried out. The advantages and disadvantages of high- and low-temperature dehydration are revealed.
Given the prospects of low-temperature dehydration of energy raw materials, a generalization of the
results of theoretical and experimental studies on the example of willow. The influence of the method
of grinding the raw material, the temperature of the drying agent, the specific load on the drying
surface was determined. The results of drying kinetics studies are applied to belt-type drying plants.

OcTaHHI AECATWIITTA XapaKTepU3YIOTHCS IMPOTPECYIOUNM BHCHAKEHHSIM TPATUIIMHUX BHIIB
EHEPropecypciB 1 YiTKOK TEHIEHIEI 10 301IbIICHHS BHKOPHUCTAHHS CHEPIeTUYHUX JICPEBUHHUX
POCIIUH, 30KpeMa BepOH, K aJbTEPHATHBHOTO BiJTHOBIIOBAJIBHOTO KEPENa TETIIOTH.

B Vxpaini migmepamu 3 BUpONTyBaHHS eHepreTHdHOi BepOw, € JIbBiBChbKa, IBaHO-DpaHKiBCHKA,
PiBnencrka, Bomuacrka obmacti. HemonasHo 1o minepiB Joaydminch arpapii Kuismmam.

[Tpu BUPOOHMITBI NATUBHHUX TPaHyJl, OPUKETIB UM MEJNET 3 CHEPreTHYHHUX AEPEBHHHUX POCIUH
HEOOXiTHO MaTH PIBHOMIPHO MOAPIOHEHY 1 AKICHO BHCYIIICHY CHPOBHHY IO 3aJUIITKOBOI BOJIOTOCTI B
intepBani Bim 5 mo 10 %, mpm 1bOMy, CHPOBHHHHMH Marepiajl 3ajJe)XHO BiJl BHIy, KIIMary,
NOXO/KEHHS Ta YMOB 30epiraHHsi Mae mnpupoaHy Bousoricte Big 40 mo 70 % Ha cupy Macy.
EnepreTnunuii aHaji3 TEXHOJOTIYHUX €TamiB OAEP)KAaHHA TBEPAOTO OiomanuBa IOKasye, LIO
Ha€HEPTrOEMHIIIOIO CTAIi€l0 € TPoIeC CYIIHHS, 1 e BiAOMBAETbCI HAa EHEProe(eKTUBHOCTI
BUPOOHMIITBA 3arajioM, a, 0TKe, 1 Ha co0IBapTOCTI KiHIIEBOI IPOAYKIIii.

VY mpornecax CyIIiHHS AEPEBHHH BUKOPUCTOBYIOTH BHCOKO— Ta HU3BKOTEMIIEPATYPHI PEeXHMU
3HEBOJMHEHHA. lIpy BUKOpHCTaHHI BHCOKOTEMIEPATYPHUX DPEXHUMIB K CYIIWIBHUH areHT CIYyrye
neperpira napa npu armochepraomy Tucky 3 Temmeparyporo suiie 100 °C (mepesaxuo 250...270 °C),
a JuId CYLIiHHSI BAKOPHCTOBYIOTH OapabaHHi CyIIapKu.

3a HU3BKOTEMIEPATYPHUX PEXHMIB B SKOCTI CYIIMJIBHOTO areHTa BHKOPHCTOBYIOTH IMOBITPS
temnepatyporo 0 100 °C. 3ueBoHEHHS 32 YMOB HHU3bKOI TeMIIepaTypu 3a0e3rneduye HaJle)KHY SIKICTh
CHPOBHHH, TIOPiBHSHO 3 BHCOKOTEMIIEpATYPHHM MEHII EHEProBHTPAaTHE Ta MOXKeKo0e3neuHe.
[lepeBary nOMOBHIOE Te, II0 Ha BiAMIHY BiJA BHCOKOTEMIICPATYpPHOTO CYIIiHHS, 3HEBOAHEHHS 3a
HU3BKAMH TEMIIepaTypaMu CYIIWIBLHOTO areHTa, 3arodirae XiMiYHOMY pPO3KJIaJaHHIO JICTIOUHX
OpTraHiYHUX CHOJYK, a M€ Ja€ 3MOry 3HAYHOI0 MIpOI0 3HU3WUTH BMICT MIKIUIMBUX PEYOBUH Y
HaBKOJMIIHbOMY cepenoBuili. [lpu mpomy, pekuM HU3BKOTEMIEPATypHOTO 3HEBOAHEHHS JIETKO
pealizyBaTH Ha CyIIMIBHUX YCTAaHOBKaX CTpiukoBoro tumy. Ilix uac poboTu obnagHaHHs He OTpiOHA
CHCTEMa acmiparlii, OCKIJIbKM B TIPOIIeci pOOOTH HEMAaEe CHIIBHOTO PYXY TOBITPS 1 IMTHJI HE PO3HOCHUTHCS.

KommiekcHUE miaxig A0 JOCTIHKEHHS KiHETHYHHX 3aKOHOMIpPHOCTEH Npolecy CyUIiHHS
NPUIYCKAa€E BpaxyBaHHS BCiX (pakTOpiB, SIKi BIUIMBAIOTH HA TEIUIO— i MAcOOOMiHHI MpOLECH, IO
MPOTIKAIOTh i Yac 3HEBOJHEHHS Yy KOHKPETHOMY CYIIMJIBHOMY arperari BiAIOBIZHO A0 BHUAY i
BJIACTUBOCTEH 3HEBOJIHIOBAJILHOI CUPOBUHH, 5IKi 00yMOBJICHI ()OPMOIO 3B’SI3KY BOJIOTH 3 MaTepiajioMm,
a TaKOXX METOIO MOJAIIBIIOTO NMepepoOIeHHs 1 BUKOPUCTAHHS.

Jns Bu3HaueHHS UUIAXiB IHTEHCHIKalii Ipolecy 3HEBOAHEHHS IPOBEIEHO KOMILIEKC
TEOPETHYHUX 1 EKCIEPUMEHTAIFHUX JOCHIPKeHb 3 BHUBYEHHS KIHETHKH CYIIIHHS Ha MPHKIALII
EHEepreTHYHOI BepOu B YMOBaxX HU3bKOTEMIIEPATypHOTO 3HEBOJIHEHHS 1 BCTAHOBIICHO BIUIMB: CIIOCOOY
no/ipiOHeHHS BepOM; TeMIlepaTypu CYNIWIBHOrO areHTa B miana3osi Bixm 80 mo 100 °C; mutomoro
HABaHTA)KEHHsI HA CYIWILHY TTOBEPXHIO.

OtpuMaHi pe3ysibTaTH 3a0e3MeuyOTh IHTEHCU(IKAIII0 3HCBOJHEHHS, CKOPOUCHHS TPUBAJIOCTI
TEPMIYHOTO MPOIECY, MiHIMi3aLlil0 BUTPAT TEIUIOTH.

IloeaHaHHS BCTAaHOBJIEHUX YMOB 1 IapaMmeTpiB HU3bKOTEMIIEPATYPHOIO CYIIIHHS 3a0€3MEeYHTh
E€KOHOMIYHICTh MpPOIIECY Ta OJEPXKaHHS CYIICHOI €HEepreTHYHoi BepOM 3 HU3BKOI 1 PIBHOMIPHO
PO3MOAIICHOIO 3aJHILIKOBOIO BOJOTICTIO. BUKOPHUCTaHHS Takoro MaTepiagy B TEXHOJOTIYHOMY LMK
OTpUMaHHS OlonanuBa rapaHTyBaTUME HaAiHy pOOOTY CHANIOBAaJbHOIO arperary BIPOJOBXK
TPUBAJIOTO Yacy.
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IHEPEPOBKA AI'POITPOMUCJ/IOBHUX BIAXOAIB 3 OTPUMAHHAM
AJCOPBEHTIB JIUIA OYMINEHHA CTIYHUX BOJ

Kpemenuyyvruii nayionanvuuu ynisepcumem imeni Muxaiina Ocmpozcpadcvkozo
39600, eyn. Ilepwompasnesa, 20, Kpemenuyk, Ykpaina, ecsafety.sh@gmail

Abstract. The adsorbent of the increased absorbing capacity on the basis of waste of an
agroindustrial complex is received. According to the results of experimental studies, its expediency in
the processes of purification of polluted aquatic environments from fats, phenols, petroleum products
and heavy metal ions has been proved. The complex application of adsorbents is carried out:
absorption of gaseous harmful substances and sewage treatment. It was found that the adsorption
properties for the removal of contaminants are more pronounced than in natural absorbents and
activated carbon.

[Tpu ounmieHHi Bij 3a0pyIHEHHS Pi3HUX CEPEIOBHMIN 3a3BUYall BUKOPHUCTOBYIOTH aKTHBOBaHE
By, MiHEpanbHi Ta CHHTETHYHI aacopOeHTH. BinbLIicTh 3 BUKOPHCTOBYBAHMX ISl LUX IiyIei
afcopOCHTIB Mae BHCOKY BapTiCTh, CKJIAaIHI TEXHOJOTii OTpHUMaHHS 1 pereHepartii. AKTyaJlbHICTh
JIOCTIDKEHb 3yMOBJICHa HEOOXIJHICTIO IMOIIYKY HOBHMX IUISXiB TOJIMIIEHHS SKICHUX TMOKa3HUKIB
aIcOpOEHTIB [Is1 3MEHILEHHS aHTPOIIOI€HHOT'0 HABaHTAKEHHS Ha BOIHUIA OaceiiH.

Jns onepxaHHS ancOpOEHTIB BHKOPHCTOBYBAJIM BiTXOAHM AarporpoOMHUCIOBOTO KOMILIEKCY:
rpevaHe Ta BIBCSIHE NYIINWHHS, CTPYYKH TOPOXY Ta KBAcOJi, CTBOPH pilaka, KauyaHH KYKYpYyI3H.
Metoauka onepkaHHS aacopOeHTy € MOJNICTafiiHOI Ta mojsarac y HacTymHoMy. CHpOBHHY
BUCYIIYBAJIM 10 MOCTilHOT Macu 3a Temmepatypu 105°C, npu 1poMy di3ndHO 3B°s3aHa BOJA MOBHICTIO
BUJANIAETHCS. BUCyIIeHy CHpOBHHY MOAPIOHIOBAIN Ta J0AABaIM CipyaHy KHCIOTY 13 KOHIEHTPAIi€l0
65% Macc y CHiBBITHOIIEHHI «pOCIMHHA CHUPOBHHA — cylbgaTrHa kucioTa» 1:1,5. Hactymnoro
cTagielo € moau¢ikalis OTPUMAHOrO MPOAYKTY NPU CYMICHOMY IOMEJi Ta MEXaHOAaKTUBALii, B
MpoIIeci YOTO BiMOYBAEThCS MOAPIOHEHHS Ta TUTacTHYHA aedopMariis. Y TpeThoi cTamii 3acTOCyBaH
JI0 TIOPOIIKY, OTPHMAHOTO ITCIIsi MEXaHOAKTHBAIii, eJeKTPOCTaTHYHYy cemapariifo PiBeHb cemapartii
BCTAHOBIIIOETBCS B 3aJEXKHOCTI BiA THIy BHUXIOHOI CHPOBHHH 3a pe3yJIbTaTaMH 3a3faleriib
MPOBENCHUX MOCHIDKEHb CTPYKTypH aacopOeHTy. 3 MeToro 3a0e3ledeHHs MaKCHMalbHOT
a7cOpOIIITHOT EMHOCTI peai30BaHO YETBEPTY CTAIiI0 MPUTOTYBAaHHS afCcOpPOEHTY - BKIIOUEHHS CTafil
KaBiTallii, IKy 341/ ICHIOBaIM 3 BUKOPUCTAHHAM TPUIIONATEBOT KPUIBYATKH KJIMHOBHIHOTO MPOQLIIO.

Hamu mpoBeneHo cepiro JOCHIIKEHb MO BH3HAYEHHIO aJCOPOIIHOT 3JaTHOCTI OTpUMaHUX
aacopOeHTiB, Iy OYMIEHHS CTIYHUX BOJ, IO MICTATH ()€HON Ta WOTO MOXiJHI, BUKOPHUCTOBYBAIH
a7IcOpOEHT Ha OCHOBI BIBCSHOTO JIYIINTMHHA Ta MOPIBHIOBAJIH HOTO Aif0 3 MPUPOAHUMH aicopOeHTaMu
(rmuHa, cuilikarenb) Ta aKTUBOBaHUM BYriuiiMm. [lpw mpoBeneHHi amcopOuii B yMOBax JIy>KHOTO
cepenoBuma (pH=9) cmoctepiraeTscsi MakcumanbHa ajcopOuiiiHa emHicTh. lle BigOyBaeThcs 3a
paxyHOK YTBOPEHHS TiAPOKCHIIB, SKi 3aJHMINAIOTBCS B TOpax ajcopOeHTy 1 He moTpeOyloTh
CHELiaTbHOTO OCAIKEHHS.

Pesromytoun BimMidaeMo, IO OTpUMAaHi pe3yNbTaTH CBiAYaTh PO JOIUIBHICTh 3aCTOCYBaHHS
3aMpoNOHOBAHOTO a/ICOPOCHTY B TPOIECI OYWIICHHS 3a0pyAHEHHX BOIHUX CEPEOBHII BiJ >KHPIB,
(heHosiB, HAPTONMPOAYKTIB Ta IOHIB BaXKHX MeETaliB. BignpaisoBaHi aJCcOpOCHTH JIOIIBHO
BUKOPHUCTOBYBATH SIK AJIMBO B CHEPIETUYHMX YCTAHOBKAX.
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CAMIIIH B.I'., KY3HELOB JI.1. (YKPATHA, KPUBUI PIT")

OIJISAJI METO/IIB TPOrHO3YBAHHS BUPOBJIEHOI EJEKTPUYHOI EHEPIII
COHSYHUMMU TA BITPOBUMH T KEPEJIAMMU EHEPTTI

Kpuesopisvxuii nayionanvnuii ynieepcumem
50027, eyn. Bimanisa Mamycesuua,l1, m. Kpusuii Pie, Ykpaina, knu@knu.edu.ua

Abstract. Since the beginning of the development of renewable energy sources, many methods
of forecasting electricity generation have been developed. The article reviews modern methods of
forecasting energy production by solar and wind power plants, their classification and systematization
on various grounds.

VYkpaiHa HEyXWUIBHO CHifye cTpaTerii AeneHTpatizanii enekTpuHoi Mepexi 1 auBepcudikamii
JoKepen eHeprii. BBeneni kpaiHOIO MipH MPU3BENH O Pi3KOTO 3POCTAaHHSA YaCTKH BiTHOBIIOBATBHHUX
mxepen edeprii (BJAE). 3rinno Eneprernunoi ctpaterii Yxpaian mo 2035 p., 10% Bix 3aranpHOro
NEPBUHHOTO TOCTa4YaHHsSI €Heprii MOBMHHI CKJIaJaTH COHSYHA Ta BiTpoBa eHepris. [lepepuBuactuii i
HecTabinpbHU xapakTep nux B/IE poOUTh muTaHHS MPOTHO3YBAaHHS BUPOOJICHOI €JIEKTPUYHOI eHeprii
OJTHAM 3 HAWBa)KJIMBIIINX IS 1X HOPMAJIBHOTO (DYHKIIOHYBAHHS y CKJIAJli 3aralbHOI €HEPTOCHCTEMHU.

B posrmsagaemux tumax BJIE BupoOka eHeprii mpoxoaMTh uYepe3 TOTJMHAHHS eHeprii
COHSYHOTO BUIPOMIHEHHS Ta BITPY, 1 3aJI€KUTh Bl METEOPOJOTIYHHX YMOB, L0 NPHUBOAMTH 0
HecTaOUTBHOCTI TeHepallii. ToMy MporHo3yBaHHS BHPOOKH 3aJIe)KUTh B IMEPIIY YEPry Bif 3MaTHOCTI
NPOTHO3YBAaTH 1[I YMOBH. 3arajioM METOJAW MPOTHO3YBAHHS JUIS COHSYHOI Ta BITPOBOI €HEPTrETHKH
CXO0Xl, aJie COHSYHI SJICKTPOCTAHIII HA BIJIMIHY BiJl BITPOBUX BUALISETHCS 3HAYHOI aBTOKOPEIISIIIE0
Ta HEPIBHOMIPHICTIO JT000BOi BHPOOKH. Bumam mporHo3yBaHHS KIacH(iKylOTh 3a BiIIaJeHICTIO
TOPH30HTY MPOTHO3YBaHHS a00 METO/IIB, [0 BUKOPHCTOBYIOTh Y HHOMY.

Buau nporHo3yBaHHS 32 BiJIaeHICTh TOPU30HTY MOALISIOTECS Ha KOPOTKOCTPOKOBUI MPOTHO3
(Bim XBWIMHHM 10 8 TOIWH), CEPEIHBLOCTPOKOBUN MPOTrHO3 (Bix 8 mo 24 romuH), TOBrOCTPOKOBHIMA
mporHo3 (Big 24 mo 72 roauH).

Buau nporHo3yBaHHS 32 BUKOPUCTAHUMH METOJIaMU MOJIUIAIOTH Ha MO, 0 0a3yloThCs Ha
¢dororpadyBaHHi XMap 3 CYMYTHHKIB Ta 3 3€MJIi, YUCENbHUH MPOTHO3 MOTOIM, CTATUCTHYHI MOZET,
mTy4Hi HeliporHi Mepexi (LIHM), HediTki Moesi, TiOpHIHI MOIEITI.

Mopgueni, mo 6a3yioTscs Ha (oTorpadyBaHHI XMap 3 CYNMYTHHUKIB Ta 3 3eMIIi, T0Ope MiAXOAATh
JUIL TIPOTHO3Y CYMapHOTO OCBITJIGHHS TPSMHUM 1 PO3CISTHUM COHSYHMM BHUIPOMIHEHHSIM IMOBEPXHi
(OTOENTEKTPUYHUX MaHesel. IX CKIaJHO BUKOPHCTOBYBATH JIsl BUHAYEHHS LMIBMAKOCTI BITPY, Yepe3
noTpedy eKCIepTHUX 3HaHb. MoJiesb 100pe MiAXOAUTH ISl KOPOTKOCTPOKOBOT'O TIPOTHO3YBAHHSI.

YucensHuid porHO3 OyayeThess Ha 0a3i AudepeHIHHNX PIBHSAHD METEOPOJIOTIUYHUX (i3HUHUX
nporeciB. IIporHo3 moTpedye BENHMKOi KiNBKOCTI CKIAAHUX OOYHCIEHb, J0OpE MiIXOAUTH IS
CEepeHBO- 1 TOBTOCTPOKOBHUX TOPU30HTIB.

CratucTuyHi MOzeni 3a3BHYail BUKOPHCTOBYIOTH METOAM JIHIMHOI perpecii, BOHH IOTaHO
MiAXOATH JIJIsl HENHIMHUX TPOIIeCiB, J00pE MiAXOIATh ISl KOPOTKOCTPOKOBOTO POTHO3Y.

INHM - nHemniHiliHI MOJENi, 0 BUKOPHUCTOBYIOTH METOJIM MAIlIMHHOTO HaBYAaHHS. 3/1aTHI MpH
3aMisiHi B MyJbTHAreHTHIA cucTemi camoHaBdatuch. [IIHM miagxomare s TpOTHO3YBaHHS
IHTEHCHBHOCTI BITPY Ta COHSIYHOT'O BHIIPOMIHEHHS [T OyAb-sKO1 TPUBAIOCTI TIPOTHO3Y.

HeuiTki Mozeni mporHo3yBaHHS BHKOPHCTOBYIOTH HEUITKY JIOTiKYy, X00pe MiAXOsaTh IS
MIPOTHO3YBaHHsI HENiHIMHUX mporeciB. L{i Momen MaloTh TapHy TOYHICTh Yepe3 CBOIO CTIMKICTh, ajie
CHJIBHO YCKIIQIHSIOThCS MPU BEJMKIH KIIBKOCTI MpaBHi, JOOpEe MiIXOAATH AJsl KOPOTKOTPUBAIOTO
HPOTHO3Y.

I'iOpumHi MoeNi MOETHYIOTE B 001 Pi3HI METOM, HATPHUKIIA], YUCEIbHI 1 CTATUCTHUYHI METOIH.
Mogeini BUKOPHCTOBYIOTh IEpEBaru KOXKHOTO 3 METO/IIB, ajie MOTPEOyIOTh OLTBIINX OOYHUCITIOBAIEHUX
pecypciB. [Toctae npodaema BuOOpy MOTPIOHUX MOJIEIICH BIAMOBIAHO 10 CUTYAIII.

3 TPOBEICHOTO OTJISAY MOKHA 3pOOWTH BHUCHOBKH, IO TEPCIIEKTUBHUMH € TIOpUIHI MOJENI.
Hampuxnan, moegnanas [IIHM 3 HewiTkoro mMomemtio yTBoproe mepexy ANFIS — moryxuuii Ta
yHIBepCaJbHUN METOJ JUIsl MPOTHO3YBaHHs. BUKOpHUCTaHHS HEUITKOT JIOTIKU A03BOJISIE PUIIBUALIATH
HapuaHHa LLIHM i otpumaru Tounimn pesyibratd. Hanami orpumani gaHi OyayTh BUKOPUCTaHi IpU
PO3p0o0IIi CUCTEeMH aBTOMaTH30BaHOTO KepyBaHHs pexumamu podotu BJIE B Mmexax microgrid.
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KV3UK M.IT. (YKPATHA, JIbBIB)

BUKOPUCTAHHS COHAAYHUX PV / T IPUCTPOIB B
BYIIBJII 31 CTIHKOIO TPOMBA-MIIIEJIA

Hayionanvnuii ynisepcumem «JIvgiscoka nonimexuixkay
79013, eyn. C.banoepu, 12, Jlvsis, Yrpaina, coffice@lpnu.ua

Abstract. We analyze the possibility of utilizing combined solar PVT devices to meet the needs
in electrical and thermal energies of a house with Trombe-Michel wall and a seasonal heat
accumulator in the basement. The PVT devices combine solar photovoltaic cells and heat exchanger-
cooler. This proposed configuration of energy devices allows to increase the overall energy conversion
efficiency and enables more optimal and flexible seasonal regulation of energy flows.

B po6oTi aHami3yeThCcs MOMKIMBICTH BHKOPHCTaHHSA KOMOIHOBaHHX coHs4HuX cucteM (PV/T
reJTiONPHUCTPOIB) st 3a0e3MeYeHHsI TOTPeO B IEKTPUYHIN eHeprii Ta TeIuIoBii (4acTKOBO) OyIUHKY,
ne BcraHoBieHO criHy Tpomb6a-Mimens._B PV/T npucrpoi cymilieHi HamiBOpOBiJHUKOBI COHSYHI
(doToeneMEeHTH Ta BY3JIM TEMJIOOOMIHHMKA-OXOJIO[KyBaua. B migBaspHOMY NpuMIilleHHI OyIMHKY
PO3TaIIOBAaHUH CE30HHUI TPaBIHHIN TEINIOBHI aKyMYJIATOP.

Ines Takoi CyMIIlICHHS 3BOJUTHCS JI0 TOTO, 100 TOBHIIlIE BUKOPUCTATA EHEPTil0 COHSYHOIO
BUIIPOMIHIOBAaHHS, SIKa HEMOBHICTIO TpaHcopMyeTbcs B enekTpuuHy, ockineku KKJI cepiitHo
MPOAYKOBAaHMX COHSYHHMX €JIeMEHTIB B gaHuil yac ckiamae (12-16)%. HeBukopucrana coHsuHa
pazmiamis MEepeTBOPIOEbCS B TEIUIOTY, AKAa HArpiBa€ TeNiONpPUCTPiH B IIOMY, IO NPU3BOAUTH JI0
3meHmeHHss KK/l coHsuHnX HamiBIPOBIAHWKOBHX eneMeHTiB. {10 TemnoTy, a ue npubimsno 65-70%
COHSYHOI pamiarii, o majgae Ha eJIeMEHTH,3a JOTIOMOT00 TeITIOOOMIHHUKIB MOYKHA BUKOPHUCTATH TSI
[IEH Tapsuoro BOAONOCTAaYaHHS, a TaKOX JUIA YaCTKOBOTO MOKPHUTTS TEIUIOTH s OOIrpiBy
npumMilneHHas. [Ipy 1boMy MOXe BUKOPHCTOBYBATHCH 1 aKyMYJISITOP TETIOTH, AJIsl 3apsKaHHs SIKOTO
BJIITKY BHUKOPHCTOBYETHCS TAKOX 1 IOTIK rapsdoro MOBITps, SKE HArpiBa€ThCsl MPU OXOJOKEHHI
(hOTOETIEKTPUIHIX COHSTHHUX CIEMEHTIB.

PV/T BCTaHOBIIOIOTH 1O OCI CXiJ - 3aXiJ B CepelHiil CEeKIlili MOBITPSHOTO MPOMIKKY MiX
OCKJIIHHAM Ta MiBAEHHUM (poHTOM cTiHKM TpomOa-Mimens. BokoBi cekmii MOBITPSHOIO MPOMIXKKY
1307Ib0BaHI BiJl CEpeaHBOI CEKIlii i BUKOPHUCTOBYIOTHCS BECHOIO Ta OCIHHIO B KIIACHUYHOMY PEXHMI
(hyHKITIOHYBaHHS CTIHKH.

[Ipoctip Mk TuiIbHOIO cTOpOHOK PV/T mpucTporo Ta MiBASHHOK CTOPOHOK CTiHKH
3alIOBHEHUH MIJHIO CTPYKKOIO, SIKa CIYKUTh Ul iHTeHCUdikauii Teruioodminy mix PV/T npuctpoem
1 TIOBITpsIM, SIKE BIYBA€ThCS B CEPENHIO CeKIifo. Harpire moBiTps Moke MOJaBaTHCh B KOHTYpPH
TEIUIONOCTAa4YaHHsl a00 rapsyoro BOJOIOCTAYaHHS B 3aJCKHOCTI BiJ MOTPEO, SKi BU3HAYAIOTHCS,
NepeBa)KHO, CE30HOM POKY.

3abip BEHTWIIAIIIHOTO MOBITPS MOXeE 3JiHCHIOBATUCS a00 330BHI, 200 3 MPHUMIIIEHb OyJIWHKY,
ab0, B BHUMNAIKYy pO3PAIHKEHOT0 (OXOJOIHKEHOT0) TEIUIOAKyMYJISITOpa, Ppeali3yeThCsl KOHTYD
LUPKYJISLIT TOBITPsl CEpeAHsl CEKLisl MOBITPSHOIO MPOMIKKY — TEIIoakyMmyssaTop. B ycix Bumaakax
HIBUJIKICTh 110/1a4i MOBITPsl B Miciie po3ramnyBanus PV/T npucTporo 3 TEmI000MiHHUKOM 31 CTPYKKH
PETYIIOETRCS JUIA TMIATPUMKH HEoOXimHOi Temrmeparypu (OTOENEKTPHIHUX COHSYHHUX EJIEeMEHTIB.
3umxenns remneparypu PV/T npuctpoi 3 65 g0 20°C mpusBoauts g0 migsumienus KK consunux
eJleMeHTiB puoan3Ho 3 9 1o 13%.

st KiHIEeBOT 3apsiAKM BIITKY TEIUIOAKYMYJISITOpa IMOBITPSIM BiJHOCHO BHMCOKOI TeMIepaTypu
MO)KHA peaji3yBaTd CXeMy IOMNEpeaHbOro ioro mimirpiey B TeruioOMinauky PV/T mpuctporo 3
NOJaNbIIUM JOTPiBOM MOBITPA B OOKOBHX CEKIISIX HOBITPSHOT'O IPOMIXKKY.

TakuM YHHOM, 3alPONMOHOBaHAa KOHGIrypaiis CHIBHOIO BHKOpPHUCTaHHS B OymuuHKy PV/T
MpUCTPOIO 1 cTiHkK Tpomba-Mimrens go3Bossie migsummuTy 3aranbanii KK/ enepreTnanux nmpuctpois
OyxmiBimi, a 3 BpaxyBaHHSIM HAasBHOCTI TEIUIOBOTO CE30HHOTO aKyMyJsiTopa 3poOuTH Oiibiln
ONTUMAJIBHUM 1 THYYKHM CE30HHE PErYJIIOBAHHS CHEPreTHYHUX MOTOKIB IIPOTSTOM POKY.

ITpu upomy PV/T mpuctpiit 101aTKOBO 3aXHINEHHH OCKIIHHAM cTiHku Tpomba-Mimmens Binx
HECTIPUATIMBOT il aTMOC()epHUX UYHMHHHUKIB, IO 3a0e3rneuye OiIbIll TPUBATY EKCIUTyaTallito
(hOTOETIEKTPUYHHUX COHSYHHX €JICMEHTIB.
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'CHERNYSH Y.Y., 'PLYATSUK L.D., 'ROY 1.0, 'CHUBUR V. S,,
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ANAEROBIC FERMENTATION OF CHICKEN MANURE: ANALYSIS AND STUDY
OF CO-FERMENTATION WITH CELLULOSE-CONTAINING ADDITIVE

1Sumy State University, 40007, 2 Rymskogo-Korsakova str., Sumy, Ukraine; e.chernish@ssu.edu.ua
2Czech University of Life Sciences Prague, CZ165 00, Kamycka street 129, Prague, Czech Republic

Abstract. This study examined the influence of fallen leaves of the urban ecosystem as a
cellulose-containing additive in the process of anaerobic fermentation of bird droppings. Using X-ray
fluorescence analysis, the elemental composition of the mineral component of dried leaf samples was
determined. In the process of studying the fermentation of bird droppings with cellulose-containing
cosubstrate, the doses of the additive were analyzed: 15 %, 30 %, and 45 % on the dry matter (DM) of
leaf additives as a co-substrate, and a zero test was also performed. The obtained results indicate that
the cellulose-containing additive from the dried leaves after preliminary preparation can intensify gas
evolution and reduce the lag phase of the process of methane fermentation of chicken manure.
Additionally, the optimal content of adding dry leaves, which is 30 % on the DM, was determined. A
further increase in the percentage did not lead to significant changes in the indicators of the anaerobic
fermentation process.

Disposal of poultry manure has become a difficult problem for many poultry farms, as it
requires large amounts of material, technical and financial resources. Also relevant for Ukraine is the
issue of utilization of fallen leaves in the urban ecosystem and plant residues in agriculture. However,
the problem of disposal of fallen leaves can be solved by the biological destruction of leaves in
anaerobic conditions together with bird droppings. At present, it is important to determine the
ecological characteristics of fallen leaves for their most effective use in the process of methane
fermentation as stimulating and environmentally friendly additives. As a result of studies of the
mineral composition of the leaves of trees of the genus Acer platanoides L. from different territorial
locations of the urban ecosystem of Sumy, it was found that maple leaves contain a significant amount
of biopolymers, including carbohydrates (fiber, starch, protein) and other biologically active
substances that can serve as a nutrient medium.

In the study of fermentation of bird droppings with cellulose-containing cosubstrate (dried
leaves after pre-treatment) were analyzed doses of additives: 15%, 30%, 45% on a dry matter (DM),
was also a zero test (fermentation without additives). The highest yield in the first week of the study
was observed in the fermentation of bird droppings with 30% on DM of the additive content, at 15%
the biogas yield did not increase. When the content of the additive increased to 45%, the biogas yield
did not increase. On day 16, the intensity of biogas formation in the sample from 30% and 45% of the
additive decreased to the samples with the content of the additive 15% on DM, indicating a gradual
decrease in metabolic activity of methanogenic microorganisms due to reduced nutrient content in the
fermented mixture.

Additionally, in this study, we decided to compare the Gompertz model in various modifications
and the regression models applied to the process of co-fermentation of poultry droppings with the
addition of leaves from the park's ecosystem. At the same time, Pearson's correlation coefficients (r)
were used as criteria for evaluating mathematical models. Using the Excel program, the dependence of
the biogas volume on the retention time at different doses of cellulose-containing additive was
simulated and experimental data were obtained to obtain regression equations for the biogas volume
dependence on the retention time of the additive. Regression modeling gave a higher level of
correlation with experimental data.

Analysis of the production of poultry waste showed promising growth in the forecast of its
formation and high resource potential of using chicken manure for bioenergy purposes. At the same
time, it is important to study the processes of co-fermentation of poultry manure with cellulose-
containing additives, which has a positive effect on the fermentation process and obtaining the best
gualitative and quantitative parameters of the resulting bioproducts, such as biogas and digestate.

As a result of the study, it was determined that the cellulose-containing addition of dried leaves
after preliminary preparation can intensify gas evolution and reduce the lag-phase of the methane
fermentation of poultry droppings. The optimal content of dry leaves additive was determined as 30%,
its further increase did not lead to significant changes in the indices of the anaerobic fermentation
process.
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IIEBYMK-KOCTIOK JI.3., POMAHIOK O.1. (YKPAIHA, JIbBIB)

PITOPEMEIIALIA IIOPYIIEHUX 3EMEJIb 3 BUKOPUCTAHHAM
OTPUMAHOI BIOMACH JJ151 BAPOBHUIITBA TAJIMBA

Biooinenns ¢izuxo-ximii 2coproyux xonanun Incmumymy ¢hizuxo-opeaniunoi ximii i @yeneximii
im. JI. M. Jlumeunenka HAH Yxpainu
79053, syn. Haykosa, 3%, Jlvsis, Ykpaina,; lesyashevchik@gmail.com

Abstract. The advantages of using plants for phytremediation of contaminated soils and
production of biofuels are considered. The possibilities of using Hippophae rhamnoides plants in
phytremediation of oil-contaminated soils and using their biomass for obtaining an alternative fuel
source are presented. Plants studied for phytoremediation of oil-contaminated soils with subsequent
obtaining of biomass for biofuel production are given. The obtained research results will expand the
list of energy plants suitable for phytoremediation of contaminated soils and will allow their practical
use in contaminated areas.

301TbIIEHHST HACEJICHHS Ta 3POCTar0dl MOTpeOw Io/ell CIPHYMHUIN JBlI OCHOBHI MPOOIEMHU:
EHEepreTHYHy KpH3y Ta 3a0pyJHEHHS HaBKOJMIIHBOTO cepenoBHia. (sl BUPIMICHHS [UX TpoOiem
3alpONIOHOBAHO PAJ] TEXHOJIOTIH, OJJHAK JKOJHA 3 HUX HE € JOCKOHAJIO. TOMY MPOJOBKYETHCS MOIIYK
VHIBEpCAIbHUX, SKi O BIATOBIMATH KPHUTEPiIM EKOHOMIYHOCTI, E€KOJIOTIYHOCTI, 30alaHCOBAaHOTO
MIPUPOJOKOPUCTYBAHHS. 3 OTJISAY HA 1€ MPUBAOIMBUMH BHJIAIOTHCS TEXHOJOTI, M0 0a3yroThcs Ha
BUKOpPHUCTaHHI (hiTOpeMediaHTIB 3 €HepreTHUYHUM MOTEHLIANOM, SIKi He JIMIIE CIPHUAIOTH Jerpaaiii
3a0pyIHIOBa4iB HAaBKOJIMIIHBOTO CEPEIOBHUINA, alle H OJHOYACHO BHKOPHUCTOBYIOTHCS, SIK DKEPENIO
IBTEPHATUBHOIO ManuBa (BIJHOBIIOBAaJbHA EHEPreTHKa). BaXIMBUM acIEeKTOM BHMKOPHUCTAHHS
POCIIMH € TakoX iX 3JaTHICTh O NOTJIMHAHHS BYIJIEKHCIIOTO ra3y Ta BiJHOBJIEHHS OioLEHO3y, MO
poOUTH Taki TEXHOJOrii 0coOJIMBO NPHBAOIMBUMH. BHUpOIIYBaHHS €HEPreTHYHUX KyJIbTYp Ha
3a0pyIHEHHX Ta AETPaJlOBaHUX IPYHTaX — MEPCHEKTUBHUI BapiaHT YHUKHEHHS BUKOPHUCTAHHS OPHHUX
3eMeNb CUIBCHKOTOCTIONAPCHKOTO TPHU3HAYCHHS IS [HMX IIiJIeH, 3MEHIEHHS KOHKYPEHIIl MiX
IPOIOBOJIBYMM Ta O10€HEPTETHYHUM 3€MIICKOPUCTYBaHHSIM.

Psang xpaiH cucTeMaTHMYHO MpALIOIOTh HaJl IOIIYKOM HOBHUX IOTCHUIHHMX EHEPreTHYHHX
KyJAbTYp I8 BUPOOHHWIITBA, SK PITKOTO, TaK 1 TBEPHOTO OioManmBa, a TAKOXK PO3TILIAAIOTH 1X
¢iTopeMeniamiiiHi MOXKIMBOCTI Ha 3a0pyAHeHHX 3eMisx. [IpoTe, JiTepaTypHUX JaHUX Ta HAYKOBHX
JOCHIKEHb PO peMeianiiHy 31aTHICTh eHEPreTUYHMX KYJIbTYp ChOroHi Opakye. He B moBHi# mipi
BHBYCHO 1 OCOOJMBOCTI BHKOPHUCTAHHS CHEPTCTHYHHUX KYJBTYp U QiTopeMeriariii pi3HUX THITIB
3a0pyaHeHnX 3eMenb Ha (poHi pi3HUX 3a0pyIHIOBAUIB.

[lomepeaHiMu HAaIMMU ~ AOCHIIKEHHSIMH BCTAHOBJCHO, WLIO OOJINMXa KPYIIMHOBHAHA
(Hippophae rhamnoides L.) € mepcrneKTHBHOIO KYJIbTYpOIO s (iTopeMemiamiiHUX TEXHOJOTIH 3
MOJIANBIINM OTPUMAaHHSAM albTepHATHBHOTO JpKepena maiwmBa. OOminmuxa 37aTHaA pPOCTH Ha
HaTO3a0pyAHEHNX TIpyHTaX Ta BiTHOBIIOBaTH iX. BoHa € OaratopiuHol, WIBHIKO pOCTE,
po3pocTaeThCsi B KypTUHY, HeBHOarimBa [0 TIPYHTOBUX YMOB Ta 3alesrneuye cebe IKepesoM
MIHEPaJIHHOTO KHUBJIEHHS, 3aBISKH CHMO0i03y KOpeHeBoi cucteMr. OiHa TOHHA OOMINMUXOBO1 IEPEBUHH
eKBiBaJleHTHa 1o TerioTi 3ropanHs 0,68 TonHi Byriuwid. [licns BupyOku oOninuxu 3 ii KOpeHEBOI
CHCTEMH BHPOCTAIOTh HOBI pOoCiaMHHU. THM caMUM, OZHOpa30Ba IMOCaKa MOXKE IOcTayaTH Oiomacy Ha
TPUBANIUH NEPioA, sIKy MOXKHA BUKOPUCTOBYBATH B SIKOCTI CaMOCTIMHOro nanuBa abo Uit OTpUMAaHHS
PiAKOTO MaNbHOTO.

CporogHi HaMM BHBYAKOTBCA  (piTopemeniamiiHi  MOMJIMBOCTI  IHHIMX — TOTCHLIHHHX
eHepreTUUHHUX KyJbTyp: ecmapiery (Onobrychis arenaria), puwkito (Camelina sativa L.), 6ypkyny
(Melilotus officinalis L.) na nHadT03abpymHeHHX TIpyHTaX. BCTaHOBIIOIOTHCS YMOBH HaMOGiNbIIT
e(eKTHBHOTO TMO€AHAHHS TMponeciB  (ditopeMenianii 3a0pyJHEHUX MNOKHHYTUX 3€Mellb Ta
€HEepPreTHYHOr 0 MOTEeHLialy BUKOPUCTAHHS OTpUMaHO1 6iomMacy 3a Takux yMoB. OTpuMaHi pe3yabTaTi
JOCTDKEHb PO3IIUPATH MEPETiK eHePreTHYHNX POCIHH-(DITOpEMETiaHTiB Ta JO3BOJIHUTH 1X MPAKTHYHE
BUKOPHUCTaHHSI Ha 3a0py HEHUX TEPUTOPISIX.
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KV3UK M.IL., JIUC C.C. (YKPAIHA, JIbBIB)

OINTUMIBALISI KYTIB HAXWUJIY IO TOPU3OHTY INIOCKHUX COHSIYHUX
EHEPTETUYHUX MAHEJIEN HA TEPUTOPIi YKPATHHA

Hayionanvnuii ynisepcumem «JIvgiscoka nonimexuixkay
79013, eyn. C.banoepu, 12, Jlvsis, Yrpaina, coffice@lpnu.ua

Abstract. We clarify flat solar panels’ optimal tilt angles (both summer and winter) for
achieving maximum energy collection in four cities in Ukraine. Those angles are typically assumed to
be equal to ¢-15° (in summer) and @+15 (in winter), where ¢ is the latitude. Such approach is not
always justifiable. This is due to an uneven distribution of the cloud cover that resutls in territorial
variations which are different from latitudinal.

CoHsgHa pafiallisi Bce OUTbIIIe BUKOPUCTOBYIOTHCS IS BUPOOHHIITBA TEIIOBOI Ta €JICKTPUIHOI
eHeprii 1 BUCTyNae K BaXJINBUN YHHHUK CYy4acHO! €eHEPTeTHUKH.

OCHOBHI pecypcH TeliOCHEPTEeTUKH 3yMOBIIIOIOTHECS CYMOIO MPSMOi Ta PO3CISHOT pajiartii,
10 HAJAXO/ATh Ha MIJCTUIBHY MMOBEPXHIO.

Jisi ONTHMaJILHOTO PEXUMY pOOOTH IUIOCKHX COHSYHHX CHEPreTHYHHX TMaHelell CyTTeBe
3HAuYeHHs Mae ix opieHTalis cTocoBHO mosokeHHs Conms Ha HeOocxwii. Haiiwacrime
BHKOPHUCTOBYIOTh JIBa OCHOBHHX CITOCOOM oOpieHTamii: (iKCOBaHY OpI€HTAIlif0, KOJIW KyT HaXHITy
IUIOIIMHU TIaHETl O TOPHU30HTY [OpiBHIOE TeorpadiuHiii mupoTi ¢ ii po3TamryBaHHS, a IMaHENb
30pi€EHTOBAHO Ha MiBAEHB; CE30HHY - JITHIH 1 3MMOBHUI KyTH HAaXWIIy, IKi IEPEBAKHO PiBHI BiIMOBITHO
¢-15°1 @+15° a maHenb 30pi€HTOBaHA HA MiBACHb.

HepiBHOMIpHHI pO3MOMiJI XMapHOCTI 3YMOBIIOE TEPUTOpiadbHI 3MIHM CyMapHOI pamiartii, sKi
BiIMiHHI BiJ MIMPOTHHUX, TOMY JIOLIJbHO YTOYHHUTH 3TajiaHi JITHIH Ta 3MMOBHHA KyTH HaXWIy
NPUCTPOIB Ha TepUTOPii YKpaiHu Ui pi3HUX KIIMAaTUYHUX 30H.

Jns mporo B poOoTi BuKopHcTOBYBasch Hacammepen aadi NASA, ki ycepemHeHi 3a 22-0X
pIYHMIA TIEpioJ CIIOCTEPEKEHHS, HAyKOBI Mpalli MpaIiBHUKIB YKPaiHCBKOTO TiApOMETEOPOJIOTIIHOTO
incrutyty ICHC ta HAH VYkpainu.

Byno BusHaueHo s 4yoTupbox MicT Ykpainm (Yepniris, JIeBiB, Jlyrancek Tta Opeca),
po3TaloBaHMX Ha reorpadiyHMX MIMPOTaX B mianma3oHi Bix 51°24' mo 46°26' nH.mi., 3aleXHICTh
cyMapHoi paniamii BiJl KyTa HaXWIy IPUCTPOIB 3 It 3MMOBOTO 1 JITHOTO MiBPiY4s Ta MPOTATOM POKY.
Tako BH3HAUEHO 3 TOYHICTIO 0 1° KyTH HAXUIY Puaxe, AKI 320€3M€UyIOTh MaKCUMAIbHUN MPUXiT
cyMapHOi pamiamii Eyaxe B 3ramaHi miBpivds Ta 3a pik (Tadi.1).

Tabauys 1

OnTuMaIbHi Ce30HHI KYTH HAXUJTY [} COHSTYHUX NaHesell Ta MAKCHMAJIbHI MPUX0aM pagiamii
Yacosuii nepion | Kyt naxmny. Makc.npuxoau eHeprii | YepHiris JIbBiB Jlyrancek Opeca
JKoBTeHn- BMaKc,xuM. 59 57 56 53
Oepe3eHb Euaxe, KBT-rO1/M? 435 425 473 498
Ksitenn- BMaKC.J‘liTH. 22 20 21 19
BEpeceHb Ewaxe, KBT-ro1/mM2 858 842 925 980
Pik. KyTI/I BMaKc,xuM./ BMaKCJ’IiTHA 59/22 57/20 56/21 53/19
HAXUIY-Ce30HHI. | Ewaxe, KBT-TOI/M? 1293 1267 1398 1496
Pik.KyT Haxmmy =0 51024’ 49049’ 48°34' 46°26'
piBHUIT @ Euaxe, KBT-ro1/M? 1216 1195 1338 1395
3uma.Kyr B= @+15° 66°24' 64°49' 63°34' 61°26'
Haxmy o+15° Euaxe, KBT-TO1/M? 420 420 465 478
Jlito. Kyt B= -15° 36°24' 34049’ 33°34’ 31 °26'
Haxmty @-15° Ehaxe, KBT-TO/M? 840 823 915 970

BuaHo, 1110 B3UMKY KYTH Pmax AJIS PI3HUX MICT 3pOCTAalOTh 3 POCTOM iX reorpadiqHoi MIMPOTH.
BriTky KapTuHa 3MiHU Pmax € OUTBII CTPOKATOIO, 1[0 MOMKIIMBO MOB’S3aHO 3 THM, L0 PO3MOLN paaiawii
BIITKY (OpMyeThcs TIiJ] BIUIMBOM (pi3WKO-TeorpadpiuHUX OCOOIMBOCTEH TEpUTOpiH, a TaKoXK
AHTUIMKJIOHAJIBHOTO THITY TTOTOJIU, XaPaKTEPHOTO BIITKY JJIs OLIBIIOT YaCTHHY TEPUTOPii YKpaiHH.

3ayBakuMo, 1110 OTPUMaHi JaHi 0a3yl0ThCsl B OCHOBHOMY Ha BUKOPUCTAaHHI OCEpeAHEHHX B 4aci
maanx NASA 1 morpeOyroTh KPUTHYHOTO aHali3y, BpPaxOBYIOYM JIOCTaTHBO BIAYYTHI YacOBi
KIIIMaTHYHI 3MIHU Ha TepuTOpii YKpaiHu.
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HOJIAH LI, BOPELIBKA LIO., JPKYPA H.M. (YKPAIHA, JIbBIB)

TEXHOJOT'Ti BUPOILIITYBAHHSA MICKAHTYCY
HA HA®TO3ABPYJHEHUX IPYHTAX

JIveiscokuil Hayionanvhull yHisepcumem imeni leana @panka
79005, syn. I pywescokoeo, 4, Jlvsis, Vkpaina; nataliya.dzhura@Inu.edu.ua

Abstract. The search for alternative renewable energy sources, particularly energy crops, is of
great relevance to Ukraine these days. The possibility of growing miscanthus on oil-polluted soil under
the influence of humates is studied. Use of humates improved the overall viability of miscanthus in the
conditions of oil pollution, plants accumulated biomass actively. We develop environmentally-friendly
and cost-effective soil remediation technologies and alternative approaches to the production of non-
conventional fuel.

XapakTepHOIO PHUCOI0 CYYaCHOI CHEPreTHKH € MPIOPUTETHUH PO3BUTOK E€KOJOTIYHO YUCTUX
TEXHOJIOTIH Ha OCHOBI HETpaAWMIIMHMX Ta BigHOBIMOBaHUX mkepen eHeprii (HBJIE). Bukopucranus
HBJ/IE cnpusie po3B’si3aHHIO HE TIIBKM NMHUTaHb €()EKTUBHOTO eHepro3ade3ledeHHs, aje i 6aratbox
€KOJIOT1YHMX, CKOHOMIYHUX 1 COLialbHUX MPOOJeM HaceNeHHS. AKTYalbHUM JUIS YKpaiHW € MOIIyK
caMe TaKHuX JDKEepell eHeprii, cepel SKUX OCOOJIMBOI YBaru 3acilyrOBYIOTh €HEPreTHUHI POCIHMHH, AKi
CIIeITiaTbHO BHUPOIIYIOTHCS JII BHKOPHCTAHHA O€3MOCEepPeNHBhO SK MaMMBO ab0 I BHPOOHHUIITBA
OlonanuBa. J[)kepenoM eHEpreTM4HOi CHPOBUHM MOXYTh OYyTH SIK MOOIYHI MPOIAYKTH POCIMHHOTO
NOXOKEHHsI (COJIOMa, COHSIIHUKOBE JYIINMMHHSA, CTeOsJa KyKYpyA3H TOILIO), TaK 1 CHEUialbHO
MpU3HAYCHI I IIHOTO POCIHHU — MICKaHTYC, CBITYIrpac (IIpoco JIO30BUIHE), BepOa, TOTOJS Ta iHIII.
BuporniyBanHs HOBHX BH[IB BHUCOKONPOAYKTUBHUX €HEPreTUYHUX POCIHH JIO3BOJHUTH LIOPIYHO
OJIepKyBaTH HEOOX1IHY KUIBKICTh OioMacH.

[TepcniekTHBHOIO ISl BUPOOHHIITBA OioMaanBa y BUTIJIAAI HAJMBHUX TpaHyJ € OaraTopivHa
3J1aKoBa KyJnbeTypa Miscanthus giganteus. biomorigHi 0cOOIMBOCTI MICKaHTYCY BIAIO TOETHYIOTHCS 3
[JIOI0 HU3KOI0 LIHHHUX TOCIOAAPCHKUX XapaKTePHCTHK — BHCOKAa MPOIYKTHUBHICTH, aJalTHUBHICTS,
CTIMKICTP 10 XBOPOO 1 IIKIAHMKIB, €(QEKTHBHE BHKOPHUCTAHHS MOTEHLIaly TepUTOpii. 3a HU3BKOL
c00iBapTOCTI 1 MaNMX PHU3UKIB BHPOIITYyBaHHSA KyJIbTypa BUMara€ HE3HAYHHWX BKJIaNIeHb, Ha€ BHCOKI
Bpoxkal 0ioMacH He JIUIIe Ha YOpPHO3eMaX, a i Ha MaJONpPOAYKTUBHUX IPYHTAaX.

BuBuaemMo yd4acTh MICKaHTYCy Y BifiHOBICHHI HadT03a0pyAHEHHX TIPYHTIB, a TaKOX
MOXJIUBICTh HOAAJBIIONO BUKOPUCTAHHS LMX POCIUH AJS BUIOTOBJIEHHS NAIMBHUX Tpanyn. Jus
CTUMYJIOBAaHHS pOCTYy 1 pO3BUTKY MICKAHTYyCy Ta IIIJBUIIEHHS CTPECOCTIHKOCTI POCIHH [0
HECTIPUATIMBUX YMOB Ha(TOBOTO 3a0pyAHEHHS BHKOPHUCTOBYEMO MOJIQYHKIIOHANBHI Mpemapatd 3
0103aXMCHUMHU BJIACTHUBOCTSIMU — ryMidina ¢opte i dynpBiTan mioc. Y MOJb0BUX YMOBaxX moOmu3y
Crapocambipchkoro pojopwuina JIbBIBCKOI 001acTi 3aKIaaeHOo AOCTian. JJiIHKH TIIHHUCTOTO TPYHTY
3a0pyaHIOBasM cupolo Hadroro. [lepes BrcamKyBaHHIM MiCKaHTYCY PH30MH 3aMOYyBall B pO3UMHAX
BUILIE3raJJaHuX TpenapariB. Y ¢asi Bererauii JBidi NMPOBOIWIN OONPUCKYBAaHHS HAaA3€MHOI YaCTHHU
POCJIMH LIUMH IIpenapaTaMu.

3acTtocyBaHHS TYMaTiB MOKPAIIyBajiO 3arajbHy XHUTTE3JATHICTH POCIMH B YMOBaxX Ha()TOBOTO
3a0pyIHEHHS, CHPHUSUIO IIBUAKOMY HarpoMajkeHHIO Oiomacu. BusBieno, mo HadTa, MICKaHTYC i
TyMaTH IMO3WUTHBHO BIUIMBAJIM Ha BMICT TYMYyCY 1 KHCJOTHI BIACTHBOCTI JOCII/DKYBaHHX TPYHTIB.
OTtprMaHi pe3ynbTaTd MOXYTh OyTH BHKOPHCTaHI HpH po3poOIi QiTopeMeniamifHuX TEXHOIOTIH
BiZTHOBJICHHsI HATO3a0pYJHEHUX TEPUTOPIH.

BupomiyBanHs MiCKaHTYCy 3a BIUIMBY TyMaTiB Ha HagTo3a0pyJHEHUX IPYHTaX € eKOJOTiYHO
0e3neYHuMH Ta EKOHOMIYHO BHTIJIHUMH TEXHOJIOTISIMH JJIsl BiJHOBJCHHS TPYHTIB 3a0pyJHEHUX
HA(TO 1 ATBTEPHATUBHUMHU JIJISI OTPUMAHHS HETPAIUIIHHUX BUIIB MTaJTUBA.
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IIMBAHOBA A.M., [TAVK £1.B., LINBAHOBA 10.C. (YKPAIHA, JIbBIB)

MNEPCIEKTUBU BUKOPUCTAHHS HEJEPEBHOI POCJIMHHOI CHPOBUHHU B
HEJIIOJIO3HO-ITAITIEPOBOMY BUPOBHUIITBI

Hayionanvnuii ynisepcumem «JIvgiscoka nonimexuixkay
79013, syn. C. Banoepu, 12, Jlveis, Yrpaina, ashybanovalé@gmail.com

Abstract. Problems and features of development of the pulp and paper industr are investigated.
It is determined that the shortage of raw materials is main deterrent in increasing the production of
paper, cardboard and products from them.The expediency of obtaining technical cellulose from non -
wood vegetable raw materials for paper production is substantiated. The main methods of
delignification in pulp production and their environmental friendliness are analyzed.

Ilemromo3H0-ManepoBe BUPOOHUIITBO - I¢ CreNudiTHa TATy3b EKOHOMIKH, sIKa BUTOTOBIISIE K
KiHIIEBY MPOJYKIIIO, TaK 1 € IOCTa4aIbHUKOM HamiB(haOpUKaTiB A 1HIINX raxy3eil IpOMHCIOBOCTI, a
TaKkoK MOTpeOye 3HA4YHOI KUIBKOCTI pI3HUX BUAIB EKOHOMIYHHMX pecypciB: BOJOKHHUCTHX
HamiB(aOpukaTiB (LENION03H, NEPEeBHOI MacH, MakKyJaTypH) i XiMIYHMX pe4OBUH. BupoOHHUTBO
LIEJIIOJIO3H Ta MAIepy € €Hepro- Ta BOAOMICTKUM. Llenrono3Ho-naneposa MpOMHCIOBICTh HANEKUTH 10
JOKEepeJl 1HTEHCHUBHOIO 3a0pyJHCHHS HaBKOJUIIHLOTO CepefoBUIlla. B mporeci BuUpoOHHUIITBA
YTBOPIOIOTHCS 3a0pyAHEH] CTiUHI BOIH, OaraTto BUPOOHMYMX BiAXOAIB, MiANPHEMCTBA AAHOI raysi €
3HAYHHUM J[KEPEIoM 3a0pyaHEHHS aTMOC(HEpPHOTO IMOBITPSI.

TpanuiiifHOI0 CHUPOBHUHOIO IS OTPUMAaHHS IIETIONO03U K MEePBUHHOTO HamiBhaOpuKaTy s
BUTOTOBJICHHSI TIAllepy Ta KapTOHY BBaXKA€Tbes NepeBuHa. Cepen iCHYyI0UMX MpoOIieM y raiy3i, mepin
3a BCE, HEOOXIMHO BIA3HAYUTH MPOOJIEMy CHPOBHHHOTO 3a0e3leUeHHS BHUPOOHHUIITBA KapTOHHO-
nanepoBoi mpoxaykmii. Lle, 6e3ymMmoBHO, HE HOBa MpoOieMa, PIllleHHS SIKOI IMOJISTae B CTBOPEHHI B
VYkpaiHi MOTYKHOCTEH 3 BHITYCKY LEN0I03U. JehilluT CHpOBUHYN - OCHOBHUH CTPUMYIOUUH YUHHUK Y
3011bLICHH] 00CATiB BUPOOHUIITBA NATIePy, KApTOHY 1 BUPOOIB 3 HUX.

Ockinpku YKpaiHa HaJIeKUTh M0 KpaiH, sKi HE MarOTh JOCTATHIX 3amaciB JEepeBHHH, TO Ha
CBOTOJTHI TIIBHIY€ETHCS aKTyaJbHICTh BUPOOHHUIITBA BOJOKHHUCTHX HamiB(haOpWKaTiB i3 HeJAepeBHOI
POCIIMHHOT CHPOBHHH, 30KPEMA, i3 COJIOMH 3J1aKOBUX KYJBTYD, sIKa € y JOCTaTHIH KUJIbKOCTI B YKpaiHi
1 He BHKOPHCTOBYETHCS TMOBHOIO Miporo. CojioMa YCIIITHO BUKOPHCTOBYETHCS I BHPOOHHIITBA
nanepy ¥ kapToHy B OaraThox KpaiHax: Icmanii, @pannii, BemukoOpuranii, CIIA, Kurai. Inmis i
[NakucraH TakoX MalOTh BEJMKI BUPOOHWYI MOTYKHOCTI Mo mepepoOui comomu. B Vkpaini
HaifyacTille coJIoMy CHAIOIOTh Oe3MmocepelHbO Ha MOJISX, 10 3a00pOHEHO 3aKOHOJIABCTBOM 1 3aBJIA€
3HAYHOT KO/ CTaHy TPYHTIB.

B ychomy cBiTi OCHOBHMM cmocoOoM jenirHidikamii mpu BHPOOHHUITBI IIETIOJIO3N €
Cynab(aTHUH, SIKUA XapaKTepH3YeTbCsl 3a0pyAHEHHSM HAaBKOJIMIIHBOTO CEPEAOBHINA TOKCHUYHUMHU
CIpKO- 1 XJIOPOBMICHUMH PEYOBMHAMH: MEpPKaNTaHaMH, IOKCUHAMH 1 (hypaHaMH.

Jpyrum 3a MacimtabamMu 3aCTOCYBaHHS 1 MEHII IIKIJJIMBUM JIO HABKOJHMITHBOTO CEpPeIOBHINA
€ cynbdiTHUH cnocid onepxkaHHs nemono3n. OQHaK BiH HE 3HAXOJUTDH IUPOKOTO 3aCTOCYBAHHS IS
OJlep>KaHHS BOJOKHHACTHX HamiBpaOpHKaTiB, MO MOB’S3aHO 3i crenu@ikoo OyIoBH Ta XiMIYHOTO
CKJIaJly COJIOMH 37IaKOBUX KYJIBTYD.

Jist BUpOOHMIITBA BOJIOKHHCTHX HamiB(paOpHKATiB 13 COJIOMH pa3oM i3 IUMH CIIOCOOaMH
3aCTOCOBYIOTh 1HINI METOAM AeNirHigikamii: HaTpOHHI, HEHTPaILHO-CYIb(]ITHI, KHCIOTHO-TYXHI,
opraHocoibBeHTHI. KoxkeH Mae cBoi mepeBaru Ta HeIOJiKM 3aJIeKHO Bii BUMOT, BUCYHYTHX IO SIKOCTI
BOJIOKHUCTHX  HamiB(aOpuKariB, €KOHOMIYHMX 1 CeKOJOTIYHHMX TMOKa3HHWKiB. Hanpukian,
OpPraHOCOJIbBEHTHI CIOCOOM [Aal0Th MOXKIIMBICTH OJEpXKaTh LENI0J03y 3 BHIIMM BHXOAOM
BOJIOKHUCTHX HamiB¢abpukatiB (55-70% Bix aOCoMOTHO CyXOi CHPOBHHM), a TaKOX JAlOTh 3MOTY
PO3B’sI3aTH €KOJIOT19HI TpoOIeMH ramysi.

BukopucTaHHsI COJIOMHU B IIEJIOJIO3HO-MTANEPOBIA TPOMHUCIOBOCTI JIOMOMOXE 30€perTu JiCOBI
pecypcH, Ha BIJIHOBJICHHS SIKMX IMOTPiOHO Oarato pokiB, JAacTh 3MOTY YacCTKOBO 3aMIiHHMTH NPHUBI3HY
[ENI0NI03y 3 JCPEeBMHU Ta BUBECTH KpaiHy 3a CIIOKMBAaHHSAM KapTOHHO-TIANIEPOBOi MPOIYKIi Ha
€BPOTICHCHKHII PiBeHb, 3HAYHO CKOPOTHBINM 3aJIeKHICTH BiA iMmopry. Baromumu mnepeBaramu
BUKOPHUCTAHHSI COJIOMH B IIEJIOJIO3HO-TIANIEPOBi NPOMHUCIOBOCTI € ii JemeBW3Ha MOPIBHAHO 3
JIEPEBHUHOIO 1 TO3UTUBHUM €KOJIOT1YHUH e(eKT.
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MACIKEBUY A IO., MACIKEBUY 1O.T'. (YKPATHA, YEPHIBIII)

CUCTEMHMM NIJIXIJI 10 SMEHIIEHHS PIBHSI EKOJIOTTYHOI HEBE3IIEKA
I'TPCBbKUX EKOCUCTEM CXIJJHUX KAPITAT

Buwuii oeporcasnuii nasuanvuuii 3axna0 Yxpainu
«ByKosuncvkuil 0epacagnuti MeOUdHUll YHigepcumenmy
58002, Teampanvua nrowa, 2, Yepnisyi, Yxpaina; masikevich.a@gmail.com

Abstract. Human activity in recent decades has led to a violation of the balance of development
of mountain ecosystems in the Eastern Carpathians, which has led to a decrease in the level of
ecological security of the region. The example of the model of Pokutsko-Bukorvinian Carpathians
shows the effectiveness of a combined system approach (organizational-managerial and engineering-
technical) for the preservation and reproduction of sensitive mountain ecosystems.

Be3 mepeOinbLIeHHS MOKHA CTBEPIKYBaTH, IO KartacTpodiuyHuii ekonorivnuii ctan CXigHHX
Kapnat Ha chOrofHilIHINA 1eHb € HACIAKOM MOPYILIEHHS PiBHOBArd NPUPOIHUX €KOCHCTEM BHACIIJIOK
HApOCTaHHS AaHTPOIOIeHHOI'O THUCKY HA JOBKULIL. TakuM YHMHOM CyCHilbHA KOMIIOHEHTAa €
BH3HAYaAJIbHOIO Y ()OpMyBaHHI €KOJIOTi9HOI 6e3neku periony. [IpoTe, BpaxoByroun cTaH JeBaCTOBaHUX
ripcekux cucrteM Cxigaux Kapnar, oqHUMH opraHi3aliifHO-yNpaBliHCBKUMU 3aX0AaMH HE i CHITY
BIIHOBUTH UM X0Ya OW MPHU3YITUHUTH MOJAIBIIY IErpaaallito Tipchbkoi eKOCUCTEMH i3 11 BiamaacHUMHU
HaCITiJKaMH.

3anpornoHOBaHW HAMKM CHCTEMHUI MiAX1a nependadae NoeqHaHe BUKOPUCTAHHS OraHi3alliiHo-
YIPaBIiHCHKUX Ta 1HKEHEPHO-TEXHIUHUX 3aXO0/1iB Ui 30epeKeHHs BPa3IMBUX TPCHKUX €KOCHUCTEM 32
YMOBH iX peagpbHOro cTaHy. Ha mpukiIami HEBENIHKOro, aje CHenudigHoro 3a JaHamagTHO-
KIIMaTHYHUMH Ta COLIaNbHO-eKOHOMIYHMMHU yMmoBamHu, periony Cxiguux Kapmar — IloxyTtchko-
Bykosuncekux Kapmar, BianpansoBana MOAEIb TAKOTO MiIXOMdY.

Tak, B pe3ynabTaTi NpPOBEAECHUX IOCIIHKCHb TO0Ka3aHa e()EeKTUBHICTh BHUKOPHUCTAHHS IS
OUMIIIEHHS TIOBEPXHEBUX BOJ| perioHy KOHCTpyKuii «BiKay, siki moeaHyioTh B c00i BUKOPHUCTaHHA
TPaOULIHHUX TEXHIYHUX CIOPY[ «KAIIWIby», IO 34aBHA BUKOPHUCTOBYIOTHCS MICIIEBUM HaCEJICHHSM
JUIS. HACHYEHHSI CTPYMKIB KUCHEM 1 B TaKHMi CIIOCi0 cIpusie po3KiIany OpraHiuHUX 3a0pyAHIOBaviB Ta
BOJIOKHUCTOTO HOcis «Bis», mo HaOyB HIMPOKOTO 3aCTOCYBaHHA JUISl OYHINEHHS 3a0pymaHEHUX
Bonovimuil (I'Bo3asik, Punbcpkuid, JJoMOpoBcbkuit). sl OUMIEHHS piYKOBOI MEpeXi Ta TPYHTIB Bif
HaaMipHOro 3a0pyAHEHHs BiAXOJaMU NEPEBHHHM BIOCKOHAJICHO METOAMKY OTPHUMAaHHsS HaJUBHHUX
TpaHyd Ta OpHKETIB i3 BHUKOPHUCTAaHHSAM JITHIHBMICHHX BimxoniB BHpoOHHWIITBA JKMIadiBCHKOTO
IIEJTI0I03HO-TIAIIEPOBOT0  KOMOiIHATy. 3amporiOHOBaHI TEXHIUHI BIOCKOHAJICHHS 3HAWIUIA CBOE
BIPOBA/UKEHHS! Ha MOTYKHOCTSIX BIKHUIIBKOI OlomanvBHOT KOMIAHIl Ta 3aXWIIeH] NIaTeHTOM
VYkpainu. [IpoBeneHi HaMu MOHITOPWHTOBI JOCHIJDKEHHS CaHITApPHO-MIKpOOIOIIOTIYHOTO CTaHy
MmoKazami e(PEeKTUBHICTh OMUCAHWX BHUINE MIAXOIIB IS TONEPEHKCHHS 3a0pyIHEHHS TPYHTIB Ta
MOBEPXHEBHX BOJI BiJl OPraHIYHUMH 3a0pyJHIOBaYaMH 13 TIOJOHMHCHKUX TOCIIOAPCTB Ta MOOYTOBOTO
cexTopy. s MiHiMi3anii exoJoriyHoi HeOe3neku Bix 3a0pyaHeHHs Tigpocdepn CTOKaMH HEBEIHKHX
MiAMPUEMCTB TEpepoOHOi MPOMHCIOBOCTI (32 yYMOBH MPAaKTHYHO BIACYTHOCTI B  PETiOHI
[EHTPAJTi30BaHUX OYMCHHUX CHOPYAHM) BHUKOPUCTOBYBAJIH pEarecHTHUH METOJA 3HEIIKOIKECHHS
3a0pynHeHsb (i3 3aCTOCYBaHHIM PO3UMHY TiIOXJIOPUTY HATPil0), AKUH € TiHOBUM, HAAIHHUM, JJO3BOJISE
3a0e3rmeYn Ty HeOOXiTHUI CTYITiHb OYUIIICHHSI.

B nmomoBHEHHS BUINIE3a3HAYEHUM IHKCHEPHO-TEXHIYHUM DIMICHHSIM HaMH po3poOleHi
NPOTIO3UIIiI CTOCOBHO BUPILICHHS €KOJIOTIYHUX MpoO0JIeM Ta IMiIBUINEHHS PiBHS €KOJOTiYHOI Oe3neKn
VYxpaincekux Kapnar opranizauiiiHo-ynpasiniHcbkuMu Metonamu.