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MACIKEBHY A.1O., MACIKEBHY FO.I'. CUCTEMHUIH IIJIXIT 10
3MEHIIEHHS PIBHS EKOJIOI'TYHOI HEBE3IEKU I'NPCHKUX
EKOCHUCTEM CXIJHUX KAPITAT

CTOPOIIYK V.3., THAMYYK 1.C., MAJTbOBAHUM M.C. AKTYAJILHICTh
COPTYBAHHS TBEPJUX I[TOBYTOBUX BIJIXOIB TA IX PO3/IIJIbHU
3BIP

XOMKO H.IO., XPENTAK H.O. IIEPCIIEKTMBU COHAYHOI
EHEPI'ETHUKU B YKPATHI
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100.

KOPYAK M.C., CIBAKOBA O.M., ®EJIB €.I. CYUACHI ITPOBJIEMU
PO3BUTKY 3EJIEHOI EHEPTETUKU B YKPAIHI

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

MNPUIIUISAK 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

BEPHAIIBKA H.JL., TUIILJIO L.B. [TPOBJIEMU TA TIEPCITEKTHBA
PO3BUTKY EKOJIOITTHHOI'O TYPU3MYVY V JIbBIBCBKIN OBJIACTI

I'ABPUIIKO M.L, IIOITIOBHUY O.P., 3AXAPKO 51.M. EKOJIOT'TYHI
ACIIEKTHY HIJIIPUEMCTB CIIUPTOBOI [TIPOMUCJIIOBOCTI HA
CYYACHOMY ETAIII PO3BUTKY

TKAYEHKO T.M., TKAYEHKO O.A., BOJIOIIKIHA O.C.
INEPCIIEKTHUBHICTbD ITPOEKTYBAHHA MAJIUX APXITEKTYPHUX
®OPM 3 BUKOPUCTAHHAM AJIbTEPHATUBHMX JDKEPEJI EHEPIII

MAJIAMAPEHKO $1.B. 3ABE3IIEYEHHS] EHEPTETUYHOI ABTOHOMII
AT'PAPHUX ITIATTPUEMCTB HA OCHOBI BFIOMACH

JTYHAEBCBHKA H.L, 3EHIOK 0.10., BOH/I3UK JI.JI., II[YJIO T.C.
BITPOBAJDKEHHS TEXHOJIOTTI 3AMIILIEHHS BUKOITHUX TTAJIUB B
EHEPTETHLI TBEPJIOIO BIOMACOIO (TEXHIYHI TA TTPABOBI
PILLIEHHS)

XIPIBChKHWM I1.P., XIPIBCHKHMH P.I1. OCOBJIMBOCTI PEAJII3ALIIT
IMPUPOAHO-PECYPCHOI'O ITOTEHLIAJTY OF’€JHAHUX
TEPUTOPIAJIBHUX TPOMAJ] YKPATHU B YMOBAX 3IMCHEHHS
PE®OPMU MICHHEBOI'O CAMOBPAIAYBAHHA
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EHEPTIi. EKOIHOBAILII 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

OJII®EPYYK B. BIOPEI'YJIALIA IIOPYIHEHUX I'PYHTOBUX
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 0., SHEVCHENKO R. ECOLOGICAL
ASPECTS OF RATIONAL USE OF MATERIALS OF CERAMIC
PRODUCTIONS

MYCTSLA O.H. EKOJIOI'O-EKOHOMIYHI [TPOBJIEMU B CYPM ' SIHIIA
MIACAJTY3] TA HJISIXUW IX YCYHEHHS

HIABUIIEHHA E@EKTUBHOCTI BUKOPUCTAHHS MATEPIAJIIB, BOJIU TA
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KACIIPYK B.B., BAJTABAH C.M. IIOKPAILIEHH S EKOJIOTI' TYHOI .
CUTYALI ITPU BUPOBHULITBI CYXUX BY AIBEJIbHUX CYMILIEN

HIEBYEHKO A.O., HIEBYUEHKO T.O. TEXHOJIOI'TA 3HEBOJHEHH
OCAJIB ITOBYTOBUX CTIHHUX BOJ 3 BUKOPUCTAHHAM
IMHEKOBOI'O JETTIPATOPY

KOYYBEM B.B, APEMYYK #.B., SIIOJIbHUK C.I'.,
MAJIBOBAHHUMU M.C. OI3UKO-XIMIYHI BJIACTUBOCTI TA AKTUBAILIIA
BEHTOHITOBUX I'JIMH BOJIMHO-TIOAJIJIA

CEPIOK B.O., FOJIBIIAHIHA C.B., CKJIABIHCbKHWI B.I. BUBUEHH S
EHEPI'ETMYHUX BUTPAT EJIEKTPOXIMIYHOI'O BIJIHOBJIEHHA BAHH
XPOMATYBAHHS HUHKOBUX TA KAJIMIEBUX I"AJIbBBAHIUHUX
ITOKPUTTIB

BEJINYKO C.B., AYILISAAK O.B. JOCJII)KEHHA BIUIMBY
BUITAPOBYBAHHS TA EBAIIOTPAHCIIIPALIII HA OB’€EM
HAKOIIMYEHHA MVJIY HA MVJIOBUX TIOJIAX

BPATIOK I1.B. JOCJIJDKEHHA 3ACTOCYBAHHA AIIEPIOJUYHOI'O
PEXMMY KOJIMBHUX KII 3 METOIO 'EHEPYBAHHA IIOTYXHUX
IMITYJIBCIB

MYJIPAK K.B. MEMEPAHHI MOJIVJII 1J1 EKOJIOI'TYHOI BE3IEKU
HIAITPUEMCTB

KYLIHIP O.B., HABATOB J.0. IIIABUIIEHHA SIKOCTI
ACDAJIbTOBETOHHOI'O ITOKPUTTA HA OCHOBI BUKOPUCTAHHA
ITOJIMEPHHUX BIAXO/IB

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

3ABJIOJICBKUI M.M., IIIBOPOB C.A., KJIEH/I ILB.,
AHJIPIEBCBKHH A.I1., KOBAJIBUYK C.I., CIIOJJOBA M.O.
IHOBAILIMHA CUCTEMA ITIEPEPOBKM ITOBIYHUX ITPOJIYKTIB
ITAXIBHUITBA 3 BINIMBOM EJIEKTPOMAT'HITHOTI'O TTOJIA 1
ABTOHOMHUM EHEPI'O3ABE3ITEYEHHAM

HEUATJIIH M.A., PAUKO B.®. MEXAHI3M ABCOPBLIIT JIOKCUTY
BVYTJIELIO 3 AMMOBUX I'A3IB PO3YMHOM 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

JIYIHEHKO C.B., BEPE/KHA 1.0., AHYEHKO 1.O. [IPAKTUYHI ACITEKTU
IIOKPAILIEHHS EGEKTUBHOCTI YTUJIBALIT HA®TOIIJIAMIB TA
BIAXOMIB bBYPIHHA

BUHOI'PAJTOB b.B., OCTAIIKO 1.0. BE3BIZIXOJIHE BUKOPUCTAHHA
YTUJIIbHUX 'YMOTEXHIYHUX BUPOBIB

HBLIVMHIOK O. M., TEJEI'IH JI. B. BACTOCYBAHHS CAJIILMJIOBO]
KHUCJIOTU ITPU BUPOILIYBAHHI POCJIMH BETA VULGARIS L. B
KOHTEKCTI CTAJIOI'O CUIbCBKOI'OCIIOAAPCBHKOI'O BUPOEHULITBA

OBIJIMHIOK O.M., ITIOKOAKYK B./l. BINIMB MIKPOBIOJIOTTYHOI'O
[TPEITAPATY «OAZIS M1» HA PICT POCJIMH TRITICUM VULGARE L. HA
3AMVYJIBHOBAHOMY ITOXKHMBHUMU PEILITKAMUM I'PYHTI

CJIIO3AP A.B., KAJIUMOH S.A. OYNILIEHHA [TAJIMBHUX I'A3IB BIJ|
CIPKOBO/IHIO XIHT'IIPOHHUM METOJIOM Y ABI 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.I'. SMEHIIEHH
TEXHOI'EHHOI'O HABAHTAXEHHA , CTBOPIOBAHOI'O CTTHHUMMN
BOJAMU BUPOBHUILITBA 3 IIEPEPOBKU MAKVYIJIATYPH, ITPU
3ACTOCYBAHHI ®EPMEHTHOI'O AEIHKIHI'Y

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

HEPEBUHOC A.P. CTAHJAPT EKO-E®@EKTHMBHOI'O ITPOEKTYBAHHA
bBYIIBEJIb BREEAM

XJIBUIINH 0.51., MOYAIICBKA 1.41. CIIOCOBU Y TUIIBALIIT KUCJINX
I'VIPOHIB

MA3YPAK O.T., KAUYMAP H.B., JAIIKO T.M. BIOTEOXIMIYHI
TEXHOJIOT'II OUMII[YBAHHS CTIMHUX BOJ]

KOHAPATIOK C.M., HIOTPEBEHHUK B./1. YTWIBAIIA BIAXOIIB
I'AJIbBAHIYHNX BUPOBHULTB

OCTAIIYYK B.B., HIOI'PEBEHHMUK B./1. IIOBO/[>XEHHA 3
BIOJIOI'TYHUMMU BIIXOJAMM 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. METOZOJIOITYHI ITIAXO/H J10
PEKOHCTPVYKLIT OUMCHUX CIIOPY ]

YOBIT M.P., TAHYEHKO [0.B. CUHTE3 IIOJIIMEPHUX MATEPIAJIIB 3
TAJIOTEHOBAHOT POCJIMHHOI OJIIi

BJIACIOK 0.0., HOBIT M.P., BACWIbEB B.II., IAHYEHKO 10.B.
BIUIMB CTYIIEHA MOJU®IKALII POCJIMHHOIO OJIIEIO HA
BJIACTHUBOCTI ITOJIIMEPHUX KOMITO3UTIB

YMLIb A.IL, OJIAHHUK 10.0. JOCJIPKEHHS EOEKTUBHOCTI POBOTU
EJIEKTPOIMITYJIbCHOI YCTAHOBKU J1J151 OSPOBKU THOMOBUX
CTOKIB CBUHOKOMIIIEKCIB

CKPUITYYK I1.M. IT PILUEHHS JIJ151 IEPEPOBKU BIJJHOBHOI FIOMACH

JAYOK B.B., MAH/JIPUK C.T., I'YT'VIMY C.I. BIUIMB OKCUY
DOOCOOPY HA IMHAMIKY TIOTJIMHAHHSA BYTJIEKUCJIOI'O 'A3Y
XJITOPODUICUHTE3YIOUYNMU MIKPOBO/JOPOCTAMMU 3A
IMPUCYTHOCTI AIOKCUAY CYJIbOYPY

MAIIEPA H.M., KOIILJIOBA K.B., BEPEUIIbKHWI C.B.,
KO3AYEHKO O.5. HOPMYBAHHS BUMOT 11100 EKOJIOTTYHOI'O
IMAKYBAHHS IMTPOAYKIIIT XJIIBOIIEKAPCHKOI TA KOHAUTEPCHKOI
I[TPOMMCJIOBOCTI

XOMMH $1.€. BIUIMB KJIIMATUYHWX 3MIH TA I'JIOBAJIBHOI'O
IIOTEIUIIHHA HA TEHAEHLIII B APXITEKTYPI

BEJOKOHD K.B. JOCJIJDKEHHS HIKEJTh-AJTIOMIHIEBUX
KATAJII3ATOPIB I'TMBOKOI'O OKMCHEHHSI PI3HOT'O ®A30BOIO
CKJIALLY

CTOD.

143

144

145

146

147

148

149

150

151

152

153

154

155
156

157

158

159

160



143.

144.

145.

146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

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 0., CERNY J. EFFECT OF PGRS
ON MISCANTHUS BIOMASS PRODUCTIVITY WHILE GROWING CROP IN
THE SLIGHTLY CONTAMINATED BY TRACE- ELEMENTS SOIL OF
MILITARY ORIGIN

CABAJIAI B.B., TYMHUIIbKHUH S1.M., TUBJIIO A.M.
3ACTOCYBAHHA I[TPUPOJIHUX LIEOJIIB IS OAEPXKAHHA
[NOJIVIAKTU/IB

MAHIJAIHA €.A. OCOBJIMBOCTI BUKOPUCTAHHA CTPUMEPHOI'O
PO3PALY AJ1 3HEHIKO/PKEHHA CIPKOBOZHIO 3 I'A30BUX BUKW/IIB

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

€EPODPEEBA AA. TIIABUIIEHHA EOEKTUBHOCTI CITO)KUBAHHA
IMPUPOAHOTIO T'A3Y ITPOMUCIIOBUMHN KAMEPHUMU ITEHAMMU

KOIELD I'.P., KYJUHSK L. [IPAKTUKA KOMYHAJILHOI
EHEPT'OOILAJHOCTI TA EHEPTOMEHEJDKMEHTY Y MICTAX YKPATHU

BACI/IJII)UKIBCI)KI/Iﬁ B.M. [IEPILINI B YKPAIHI EKOJIOI TYHUI
IMTPUCTPIU JJIA BJIOBJIIFOBAHHS ITUJIY HA BYJIMIAX MICTA

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

KIYYPA J1.5., YANKIBCBKHIA T.B., J3IHAK B.O. [HHOBAIIIMHI
METO/IA CTABUII3ALIT BAHOMATEPIAJIIB I BUH

TKAYEHKO T.B., EBAOKUMEHKO B.O., KAMEHCBKHX J.C.,
IEJYABKO €.B.,, AKCUJIEHKO M.]JI., KAIIKOBCHKHM B.I.
POCJIMHHI BIJOU AK ITEPCIIEKTUBHA CMPOBUHA J1JIA
OAEPXAHHA BA30OBUX ITPOAYKTIB OPTAHIYHOI'O CUHTE3Y

OHHUIIEHKO H.I'., CAMOXBAJIOBA A.L.,, OPYEHKO B.O.,
HIKYJIIH C.10., KOCEHKO H.O. I[IIIBUIIIEHHA EQEKTHUBHOCTI
OYUCTKM HA®TOBMICTKUX CTIHHUX BOJ 3A PAXYHOK
BUKOPUCTAHHA MO/IYJIBHOT'O ITPUCTPOIO

INPOLEHKO C.b., KI3€€B M.JI., HOBULBKA O.C. AHAJII3 METO/IUK
BU3HAYEHHA BUXITHUX TAHUX ITPU PO3PAXVYHKY TA
ITPOEKTYBAHHI OYNCHHUX CIIOPY ] BOAOBIABEIEHHA

SAPEMKEBHUY O.C., BAHS A.P., KAPIIEHKO O.41.,

IHOKUHBBPOJA T.A., KAPIIEHKO O.B., HOBIKOB B.II.,

JYBEHEIb B.I. BIUIMB KOMITO3UI{I TIOECTEPIB I MIKPOBHMX
CYPOAKTAHTIB HA BIO®I3UYHI [TAPAMETPY POCJIH HA TPYHTAX,
3ABPYJIHEHUX HA®TOIO

JIYBEHEID B.1., BAHA A.P., KAPIIEHKO O.41., TPUT'OPLEBA 41.B.,
KAPIIEHKO O.B., BAPAHOB B.1., [IOITIOBUY O.P., HOBIKOB B.II.
OIIHKA EOEKTUBHOCTI KOMITJIEKCHOI ®ITOPEMEJIIALIII

HA®TO3ABPYIHEHOI'O TPYHTY 3 BUKOPUCTAHHSIM
TIOCYJIb®OHATY [ BIOCYPO®AKTAHTY SK AKTUBATOPIB

CTOD.

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175



158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

168.

1609.

170.

171.

172.

173.

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., TAHKEBHWY B.I. OCOBJIMBOCTI [TOBODKEHHS 3
MEJIMYHUMU BIIXOJAMHU B TTIOTOL TBEPJMX [TOBYTOBUX
BIIXO/IIB

JISILIOK £1.0., TOJAKOIIA€B C.B., IOB3YH 0.1, KATUHUYEHKO B,B.,
BIPWY C.O. CWUIIKATHUIT MATEPIAJI HA OCHOBI BIIXO/{IB

I'MPHUYO-3ATAUYYBAJIbBHUX KOMBIHATIB KPUBBACY

TY3SK B.€. PEKYIIEPALILS TIPOMUCJIOBUX BIJIXO/IB — CTAJIAI
PO3BUTOK TA EKOJIOTTYHA BE3ITEKA HABKOJIMIIIHEOT'O
CEPEJIOBUIIIA

TY35K B.€. CIIOCOBMY BUAOBYTKY PIAKICHUX EJIEMEHTIB 3
ITPOMUCIIOBUX BIJIXOAIB

TY3SIK B.€. METOU 3HELIKOJKEHHS 1 YTUIIBALLL IPOMUCIOBUX
BIIXO/IIB

3EJEHBKO 10.B., BE30OBCbKA M.C., PO3T'OH O.B. AJIbTEPHATHBHI
METO/IU TOBO/DKEHHS 3 BIIXOIAMMU IIMM 3AJII3HULIb

JIMUTPUKOB B.IL., IUISIIYK JL.JI., BAKAJI C.B., BAKAJI B.C.
AITAPATHO-TEXHOJIOTTYHA CXEMA PELIMKJITHTY JIOMY
KOHCEPBHUX BAHOK 3 OTPUMAHHAM TEXHIYHUX [TPOIVKTIB

HEJOCEMKIHA B., KHIIIOK O., CAKAJIOBA I'.B., BACUWJITHUY T.M.
METO/] YTUBALII BIIIIPAIIOBAHOI'O BEHTOHITY

MOKRYY V., MOROZ O., PETRUSHKA |., KAZYMYRA 1.,
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

MAKOBEWYYK T.I., KOBAJIMIIINH 1.B. BIUIUB TPUHEKCAIIAK-
ETWUIY TA CYJIbOATY AMOHIIO HA THAYKIIIO ®JIYOPECIHEHLIIT
XJIOPODOUTY JIMCTKIB IIIEHUNIII

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

CEMIHAP 4 «OCBITA TA BUXOBAHHS VIS CTAJIOI'O PO3BUTKY»

D®ACTOBELD O.0. BITPOBA/IXKEHHA ITPOTOKOJIIB HOBOI'O
CTAHIAAPTY COEPU TYPU3MY B OCBITY ®AXIBLIB TYPU3MY JJIA
CTAJIOT'O PO3BUTKY

MITRYASOVA O. EUROPEAN MEASUREMENTS OF WATER SECURITY

IN THE PRACTICE OF IMPLEMENTING EDUCATION FOR SUSTAINABLE
DEVELOPMENT

T'AJIATAH O.K., AYX O.1. OCOBJIMBOCTI HABUAJIbHOI [TPOT'PAMU
OCBITHHOI'O KOMITOHEHTA «EKOJIOI' TYHUI CTUJIb KUTT SI»

MAKAP O.I1., IMUTPUK J1.3. MICE-TYPU3M - OCHOBA IMIJIDKEBOI TA
EKOHOMIYHOI [TPOT'PECMBHOCTI TYPUCTHUYHOI IHAYCTPII YKPATHU
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DZHURA N.M., MAMCHUR Z.1., DZHURA M.R. EDUCATION FOR
SUSTAINABLE DEVELOPMENT IN THE NEW UKRAINIAN SCHOOL

MAMYYP 3.1., I’ KYPA H.M. OCBITA JJIs1 CTAJIOI'O PO3BUTKY B
HIAIOTOBLI BIOJIOI'IB TA EKOJIOI'IB

IHAAYH A.O., ITIAIYH H.O. OCBITA CTAJIOI'O PO3BUTKY, K
CKJIAJOBA TEOPETUYHOI TA IIPAKTUYHOI IJITOTOBKU ®AXIBIIIB

OJIEKCIEHKO A. M. YCIIAZIKYBAHH1 HAPOJIHUX MOTUBIB ¥
CYYACHOMY JJAHAIITA®THOMY JU3ANHI

BITPOBAUKEHHS T KOMEPIIAJI3ALT EKOTHHOBATIIIA
Y CHCTEMI CTAJIOTO PO3BUTKY»

KPEKTYH b.B, ’KUJIIIINY 10.B., KPEKTYH H.M. COLIOEKOJIOI'TYHI
ACIIEKTH MOJEPHIBAIII CUCTEMHU EKOJIOI'THHOI'O VIIPABJIIHHA

MOPO3 JI.I. KUIbKICHA OIIHKA EKOHOMIYHUNX 3BUTKIB BIJ{
3AXBOPIOBAHb KOPOHABIPYCHOIO IHOEKIIICIO

SIMUIINH T.M., OPOAHOBA M.M., JIsIX M.M., KYYEPEHKO 10.L,
MHUXAWIIOK 10. 4. IHHOBALIIMHI TEXHOJIOI'TI IIEPEPOBKU BIJIXOAIB

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

BEPEI'OBHUI B.M., TAJIYH A.O. EKOITHHOBAIIII B CTAJIOMY
IMPUPOAOKOPUCTYBAHHI

KOKHALEVYCH K.R., MUZYKA V.-S.V. STRATEGY AS AN ELEMENT
OF ECONOMIC EFFICIENCY OF ENTERPRISES' OPERATION

CEMIHAP 6 «PO3BUTOK EKOJIOI'TYHOI'O TYPU3MY
B ACIIEKTI CTAJIOT'O PO3BUTKY»

MOJIYTPEHKO M.C., TPUIYJISIK I'.M., KOIJFOBUHCHBKHU A.O.,
CAB’IOK P.M. TEXHOJIOI'IS1 IEPEPOBJIEHHS BETETATUBHOI MACH
POCJIMHU CUJIb®IT TIPOHU3AHOJIMCTOI

LIBHULbKA-TUKABUYYK I'.4I. EKOIHHOBALIII B TOTEJIbHOMY
BI3HECI

KOCTHOUKO B. OCOBJIMBOCTI OPT"AHI3ALIIT EKOJIOI'TYHUX
MAH/IPIBOK (HA ITPUKJIAI HEHTPAJIBHUX TOPTAH)

I'ABA M.I. DOPMYBAHHA CTAJIOI'O PO3BUTKY EKOJIOI'THHOI'O
TYPU3MY B YKPATHI

JUCAKT A, TAHAC H.€., MA3YPAK O.T. CTAH KYPOPTHOI CITPABU
TA PEKPEALIIMHUX PECYPCIB TPYCKABILISI B YMOBAX ITAHJIEMIT

KOIIIOBA B.P. [IPIOPUTETH PO3BUTKY YPBAHI3OBAHUX TEPUTOPIIA.
CTPATEI'TYHMIA ACIIEKT

SCHULTHEIS J., SENKIV M. DIGITAL CULTURAL LANDSCAPES — NEW
OPPORTUNITIES AND VALUES FOR UKRAINIAN LANDSCAPE
DEVELOPMENT

TEOJAOPOBUUY JI., 3€HKEBUU A. (3EJIEHI LIIJISIXW» — BAXJIMBUIA
HAIIPSMOK PO3BUTKY CTAJIOI'O TYPU3MY HA ITPUKOPJJOHHUX
TEPUTOPIAX

CTOD.

194

195

196

197

CEMIHAP 5 <kEKOHOMIKO-YIIPABJIIHCHKU CYIIPOBIJI PO3POBJIEHHSI,

199

200

201

202

203

204

206

207

208

209

210

211

212

213



193.

194.

195.

196.

197.

198.

199.

200.

201.

202.

203.

CTOD.
TEOJOPOBHUY JI.B., XOAUKO T.®. BAXKJIMBICTh PO3BUTKY

EKOJIOI'TYHOT'O TYPU3MY V MAJIMX OCTPIBHUX KPATHAX 214
TEOJOPOBHNY JI.B., LIEBYYK A.C. HALIIOHAJIbHI ITPUPOJHI ITAPKU
SK IECTUHALIII EKOJIOI'TYHOI'O TYPU3MY B YKPAIHI 215

HE/3BELIbKA O.B., KAUMAP X.P. (JIbBIB, YKPAIHA)
VKPAIHCBKA TOCTUHHICTD Y PO3BUTKY 3EJEHOIO TYPU3MY:

CYUYACHMI CTAH TA TIEPCIIEKTUBU PO3BUTKY 216
JHICTPSIHCBKA H., YAWKA I. IIEPCIIEKTVBU PO3BUTKY TYPU3MY B
CUTLCHKIN MICLIEBOCTI TYPKIBIIVMHU! 217
JTVISK 1.3. BE3IEYHI TEXHOJIOTT B TAJIY3I TYPU3MY B KOHTEKCTI
IMAHJEMII 218
HAHBKIB H.€. PECYPCH JUIS PO3BUTKY EKOJIOITYHOI'O TYPU3MY B
YEPHIBELILKIA OBJIACTI 219
TEPEBYX A.A. IAPAMETPU CTAJIOI'O PO3BUTKY TYPU3MY 220

CEMIHAP 7 «IUBIVIBHA BE3IIEKA B ACIIEKTI CTAJIOI'O PO3BUTKY»

ITAPAHSK H.M.,, JAIBKO 0.C., BUTPUKYI H.M.,,
POMAHIB A.C. OIIHKA PU3MUKIB TEXHOI'EHHOI'O TA ITPUPOJJHOI'O

XAPAKTEPY B KOHTEKCTI CTAJIOI'O PO3BUTKY 222
JALHBKO O.C., TAPAHSK H.M., BUTPUKYLI H.M., POMAHIB A.C.
HOBI BUKJIMKH J1O CTAJIOI'O PO3BUTKY B YMOBAX ITAHJIEMII 223

VOLOSHKINA O.S., TELYMA S.V. AVAILABLE WATER SUPPLY AS A
MAJOR FACTOR OF THE URBAN TERRITORIES STABLE DEVELOPMENT 224

JAEMHEKO H.B. VJIOCKOHAJIEHHSI CUCTEMHU VIIPABJIHHS 30HU
IIEPEXOJ1Y BIJI HEBE3IIEUHOI ITOJIIT 10 HAJI3BUYAMHOI CUTY ALIIT 225



16

CEMIHAP 1

EKOJIOI'TYHI ACIIEKTU, 3BbEPEKEHHSA
BIOPISBHOMAHITTS1, MOHITOPUHI', AYJUT,
CUCTEMHUU AHAJII3 TA OUIHKA PUBUKY

Ceminap 1 Seminar 1



17

MOPO3BLKO A.I1., KOJJECHIYEHKO O.B. (YKPAIHA, KUIB)

CTPYKTYPHI 3MIHU POAUHU ARALIACEAE JUSS. 3YMOBJIEHI
PO3BUTKOM ®PIVIO'EHETUKU

Hayionanvnuil ynisepcumem 6iopecypcis i npupodoxkopucmyeants Yxpainu
03041, éyn. I'enepana Pooimyesa, 19, Kuis, Ykpaina,; 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 poaunu Araliaceae Juss. mis HayKOBIIB € HAI3BHYANHO I[IKABOIO Ta CKIIATHOIO
BogHo4ac. Jlo i1 ckiamy BXOASTh BUAM HAMPIZHOMAHITHIMINX XUTTEBUX (OpM: NepeBa, OaraTopidHi
JIEpeB’STHUCT] JliaHW, a TaKoX OararopiyHi Ta OMHOPIYHI TpaB’SHUCTI POCIWHH, MPOTE OiIBIIICTH
NPEJCTaBHUKIB — YarapHUKH.

IcTopiss BUBUGHHS PI3HOMAHITTS BUAOBOI CTpyKTypu poaunu Araliaceae Oyma i g0 Temep
3aNUIIAETRCS NUHAMIYHOIO: Oinmbin, Hixk 200 pokiB BYeHI HE MAaOTh OJHOTOJOCHOI ITyMKH IIOIO
NPUHAIEKHOCTI OKPEeMHX BHIIB Ta pomaiB came g0 poaunu Araliaceae. V mocmimkeHHsx il
CHUCTEMAaTHYHOI CTPYKTYpU Ta (iIOTEHETHYHUX 3B’SI3KiB, OI0XIMIYHOTO MOTEHIialy, OGioreorpadii i
CTPYKTYPHOI €BOIIONIT Opajy y9acTh BeJIMKA KITbKICTh HAYKOBIIIB YOTUPHOX MOKOJIHb ITOCTILIIb.

Cucremarnuna Onu3pkicTh poaunu Araliaceae ta Umbelliferae mpocrexyBanace mpotsirom
Bciel icropii ix BuBuUeHHs. Bucoka mopdonoriuHa CXOXICTh MK LUUMH JIBOMa pOAMHAMH Oyia
BiJIMiueHa IIle aBTOPaMH IITYYHUX CHUCTEM KiIacu]ikamii pocIvH IOJIHHEEBCHKOI €MOXH 1 3HaWIIIa
CBOE BiJTIOOpakeHHS Y OUTBIIOCTI CHCTEM-TIOCITITOBHUKIB, 110 BUHUKAJH TTiCIs.

[TpoananizoBaHi HAMK HayKOBI JKepesia CBiq4aTh PO Te, 10 HUHI KiJIbKICTh TAKCOHIB Y CKJIaji
POIVMHU CTaHOBUTE 39 pomiB Ta 1443 BuaM KBITKOBUX POCIIHH, BKIIIOYatoun BuMepiuii pig Paleopanax
3 €IMHUM TpeAcTaBHUKOM Paleopanax oregonensis, mo OyB BHUSBICHHH y CEpeIHIX €OICHOBHX
Bifkianax Ha miBHOYI Operony. OmHaK IIi TOKA3HUKH Y Pi3HI YaCcH Malld Po301KHOCTI Mixk c000¥0, 110
TOSICHIOETHCSL  TIIBHIICHHSM  3aI[IKaBJICHOCTI /0 BUBYEHHS PpOJIUHHM, a TaKOX pe3yJbTaTaMu
JIOCITi/KEHb, 1110 3yMOBIIIOBAJIH MIEBHI 3MiHU Yy CTPYKTYpY (ijoreHernuroro aepesa Araliaceae.

Ha TtemepimmHiii dWac cucTeMaTHKa, CTPYKTYpHA €BOJIOMIS, a TaKoX Oioreorpadis ii
NPEJICTABHUKIB TOJOBHUM YWHOM 3aJIS)KHUTh BiJl TEMIIIB PO3BUTKY MOJIEKYJISIpHOI (hioreneTnku. Tak,
3aBJISIKM PO3BUTKY JOCIIIKCHB B 1l 00J1aCTi IPOTIroM octaHHiX 20 poKiB, HAYKOBIIl OTPUMAJIH HOBI
METOMM JUIsl BU3HAYEHHS POJMHHMX 3B'S3KiB MiK TaKCOHAMH. IX 3aCTOCYBaHHS, 3i CBOrO OOKY,
CIIOHYKaJI0 JI0 Teperisiay ysBieHb Npo (ijloreHe3 JHesKUX TPYN POCIHH POJIUHM, a TaKOXK ixX
CUCTEMATHKH.

3aBISKU TOCTIHKSHHSIM 3 MOJIEKYJISIpHOT (hijloreHeTHKH OyJin BHECEHI NEBHI 3MiHH y CTPYKTYpPY
ponunu. Tak, Hampukiana, Myodocarpus i Delarbrea, xotpi Tpamumitiiino posrmisganucs y CKiai
Araliaceae, Bxxe y 2004 p. 6ynu BuaineHi B okpemy poauny Myodocarpaceae Doweld.

CninpHa nparst 6araTb0X BUYSHUX JI03BOJIHMIIA BUSBHUTH JIEKUIBKA THITIB MOJICKYJIIPHUX MapKepiB
Ta MPOJEMOHCTpYBaa X BHCOKY LIHHICTh Ta €(EKTUBHICTh y BU3HAUYEHHI (DIIOT€HETHYHHX 3B’S3KiB
pOIMHI, IO JajJ0 TMOIITOBX O HOBUX BIIKPHUTTIB, TOB’S3aHUX 3 ICTOPI€IO, TEMITAMH EBOJIOIII Ta
Oioreorpadii mpencraBuukiB Araliaceae wa 3emuiit kymi. Ilomanbliie TOPIBHSAHHS CHCTEM
PO3pO0JIEHNX Ha OCHOBI pe3yJbTaTiB JOCHIKEHb OTPUMAHMX 3a JIOMOMOIOI0 HOBHUX METOMIB i3
TpagUUiHHUMK KiacHuQiKalmisiMy, JaJo 3MOTY BUEHHM BHSBHTH, IO BOHM MailKe MOBHICTIO HE
BIJINIOBIIalOTh OJIHA-OJIHIM, @K€ B OCHOBY OCTaHHIX IIOKJIaJcHO 010MOp(OJIOTIYHI OCOOIHMBOCTI
POCIIKH, 110 HEMOBHOIO MIpOI0 BioOpaxaroTh (iOreHeTHYHI 3B’SI3KM, OCKIIBKH TaKi O3HAKH YacTo
OyBaroTb FOMOIUIACTUYHUMH, & OTXKE € HEAOLIJIbHUMHU Ha AEIKUX CTPYKTYPHHUX PIBHSAX POAMHHU.

CucreMaTrKy Ta (PiJIOTeHII0 POJMHH Hapa3i MPOJIOBKYIOTh BUBYATH, a 3BAYKAIOUM HA CTPIMKUHN
MPOrpec Ta PO3BUTOK HAYKH, TEXHIKH 1 TEXHOJIOTIH CJIiJi O4IKyBaTH HOBHUX 3MiH Ta IIEPETBOPEHb.
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'YBEPMAH B.1., ZBACBKOBEIIb JI.A. (YKPAIHA, XAPKIB)

EKOJIOT'O-ITIPABOBI HNOHATIMHI BIZIMIHHOCTI ITPH
IMINIEMEHTALII BOAHOI'O 3AKOHOJABCTBA €C

YHITV « Vipaincokuil naykogo-0ocnionuii incmumym exono2iunux npobiem»
61166, éyn. Bakynina, 6, Xapxis, Yxpaina; vlad.uberman@gmail.com
2 Hayionanvruii mexnivnuil yuigepcumem «XapKiecoKuii nONMexHiyHull iHCIumymy
61002, eyn. Kupnuuosa, 2, Xapkis, Yxpaina, 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.

Buxonanns VYromu mpo acomiamito i Llimi cramoro po3BuTKy YKpaiHm mnepeadavaroTh
IMIUIEMEHTAI[iI0 BUMOT' €KOJIOTIYHOTO 3aKkoHoAaBcTBa €C y HalliOHaIbHE 3aKOHOJABCTBO. Bix ycmixis
IMIUIEMEHTAIlil BOJHOTO 3aKoHO/aBcTBa €C Oe3mocepeIHhO 3aIeKUTh TOCATHEHHS CTpaTeriaHol miii
CTaJIOTO PO3BUTKY «6) 3a0€3MeYeHHs JOCTYITHOCTI Ta CTAJIOTO YNPABIIHHS BOJAHUMH pPECypcaMH Ta
canitapiero», BuzHaueHoi B Ykasi Ilpesunenta Ykpainum Big 30 Bepecus 2019 poxy Ne 722/2019.
INepmi muaHu Ta KpOKH HaOJIMDKEHHS 0 3akoHoAaBcTBa €C y BOJHOMY CEKTOpPI 3iMCHIOBAIUCS 3
2014 p. 31 cTBOpEHHS €KOJIOTO-TIPABOBUX 1HCTUTYTIB, 30KpeMa, IHTETPOBAHOTO YIPABIiHHSI BOJHUMH
pecypcamu 3a OaceiHOBMM TNPUHIMIOM. AJleé KOHIENTyalbHA €AHICTh YIPABIiHHA BOIHUMHU
pecypcaMH BHMAarae IepiiodeproBoi rapmonisaiii i3 Bumoramu €C 0a30BHX MOHATH (KaTeropii,
TEPMIHIB) y 3arajJlbHOBH3HAHOMY HAyKOBOMY CceHCi. llopyImeHHs IOpHINYHOT KOHCTPYKII MpH
iMIuiemMeHTanii 3akoHoAascTBa €C NPU3BOAUTE 0 ITHOPYBAHHS MPUHLUIIOBUX HOHATTEBUX, IITUOOKHUX
HAYKOBHX Ta TEPMIHOJIOTIYHMUX BiIMIHHOCTEH YKpPaiHCHKOI'O Ta €BPOMEHCHKOTO EKOJIOTO-TIPABOBHX
IHCTHTYTiB SKOCTI BOAM Ta ii perymoBaHHA. HeysromkeHicTh TEpMiHIB 1 MOHSATh BHUKIHUKAE
JMUBEPTEHTHUIA PO3BUTOK JEP KaBHOI MONITHKA Y chepi OXOpPOHH BOJ BiTHOCHO €BPOIEHCHKUX BUMOT.
ABTOpaMHU JIOCII/DKEHO BIIMIHHOCTI MK 0a30BUMH MOHSATTAMH BOJHOTrO 3akoHomaBcTBa €C
(dupextura 2000/60/€C ad6o BPI, dupexrusa 2003/105/€C), 3aranbHO €KOJOTIYHOTO 3aKOHOIABCTBA
€C (dupextusa 2010/75/€C) ta Bogroro xonekcy Ykpaiau (BKY) 3 BinoBiTHUME aKTaMU HUKIOTO
piBHS IIOJI0 HOHAMb 3AOPYOHEHHA, 3a0PYOHIOIYU PeYyosUHU, AKICMDb 800U, CMAHOAPM AKOCH
ooskinna (CA/l), nioxodie ma memodie pezynto6anHsa emicii ximiunux pedosun (XP) ToOUIO.
Busnaueno, mo nousrtss CAJ] Ha naHuii yac He Mae €KBIBaJIEHTHOTO €KOJIOTO-IIPAaBOBOTO BiJOWUTTS B
YKpaTlHCHhKOMY BOJHOMY 3aKOHOJABCTBi. BUSBICHO MPUHIMITOBI BIAMIHHOCTI MiX KPUTEPIsIMH SKOCTI
noBepxHeBux Boa: CAJl y BPJ/l, rpaHnyHO AONMyCTMMHUMH KOHIIGHTpAIisIMH Ta EKOJIOTIYHUM
HOopMaTuBOM sikocTi Bou Yy BKY. KoHcTatoBaHo icHyBaHHS B YKpaiHCBKOMY BOJHOMY 3aKOHOJIaBCTBI
IOPUIMYHUX KOJIi3ii MIOJ0 BUMOT 10 CKuAaHHA (emicii) XP. Ta HasBHICTh 3MICTOBHUX PO30iKHOCTEH
MK IMOHATTSIMH IHCTPYMEHTIB MTPABOBOTO PETYJIOBaHHS: rpaHuydHoi Bennmunan Bunycky ('BB) y BP/]
Ta TpaHW4HO jaomyctuMoro ckuay y BKY. BuzHaueHo, 1110 rOJOBHUMH MPUYMHAMH BiJIMIHHOCTEH €
pi3Ha LiIbOBAa CIPSIMOBAHICTh LMX 3aKOHOJABCTB: BOJOOXOPOHHA Ta roclojapchka BiANIOBIIHO, Ta
3acTapilicTe 0araTboX BHMOT aKTiB BOJHOIO 3aKOHOJABCTBAa YKpaiHU. 3 pe3yibTaTiB aHaiTHYHOTO
MOPIBHSHHS BUILUIMBAE, IO IS 3A1IMCHEHHS IMIUIEMEHTALlIT napaouzma yKpaincoKoi 0XopoHu 600, 1o
peanizoeana y BKY, eumazae 3minu 3 2ocnooapcokoi Ha exonoziuny. BilnoBiiHy eKoJori3allito ciin
NOYMHATH 3 MepUIovyeproBoi penenuii 3a3HayeHux OazoBux mnoHATh i3 BPJl. Kpim Ttoro, Ha
MOYATKOBOMY €Talll ¢1i0 30ilicHumu eeponeiicvky ougpepenyiayito XP 3a ix HeOe3mekow Ta 3a
YeproBicTIoO OOPOTHOM 3 HAUMHU, 3aIIPOBAIUTH B YKPAiHCHKOMY BOJTHOMY 3aKOHOJIABCTBI €BPOTICHCHKUH
cnucKkoBuil MexaHi3M moaity XP Ha eBponeiiceki npioputetHi XP Ta cneumgiuni XP (ykpaiHCbki
HaI[lOHAJIbHI) 32 OACeHHOBHMMH Ta JIOKAJIBHUMHU CIHHCKaMH. AJIbTEPHATHBOIO INIMOOKOI €KOJorizariii
BKY numsixom penemniii gocmipkeHux moHsATe 3 BPJ] Moxke OyTtu po3poOiieHHsS Ta HMPUUHSATTS
cnenianbHOro 3akony Ykpainu «IIpo oxopony Boa». Takox € HEOOXiTHUM 3aKOHOAABYE 3aKPIIlJICHHS
y BKY mnousTh Haiikpamux JOCTYIHHMX TEXHIYHHX METOAIB Ta KOMOIHOBAaHOTO WiIXOAY IIOO
peryJroBaHHS CKU/IaHHs PEUOBHUH, sIKI OPIEHTYEThCS sIK Ha ctannapth emicii ([BB), tak i na CA.
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CTEIOBA 0.B., TAHOILIEHKO O.M., YYXJIIB [0.0. (YKPATHA, TIOJITABA)
MOJIEJIOBAHHSA PU3UKIB BE3IEYHOI EKCILTYATAIIII HA®TOINPOBO/IIB

Hayionanvuuii ynieepcumem «Ilonmascvka nonimexuixa imeni FOpis Konopamioxay
36011, npos. Ilepwompasuesuu, 24, [lonmasa, Yxpaina;
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 Oe3nexkn OOTPYHTOBYE BBEACHHS B MPAKTHKY 3a0e3MeueHHS HEOOXiIHUX MapaMeTpiB
CTaHy TEXHIYHUX 00’€KTiB, a came Ha(TOMPOBOMAIB 1 HABKOJIHIIHHOTO CEPEAOBHUINA, B TOMY YHCHI 3
ypaxyBaHHSIM HOPMOBAHHX MapaMeTpiB PHU3HKIB i O€3MeKH, 110 OOTPYHTOBYIOTHCS 32 KPHUTEPiIMHU
HaAiHHOCTI, MIIHOCTI, pecypcy, KuBy4ocTi. OpnHielo 3 yMOB Oe3me4Hoi ekcIutyartamii €
B3a€MOTIOB'SI3aHI PO3BUTOK i BUKOPUCTAHHS CHCTEMH JIarHOCTHKH 1 MOHITOPHHTY CTaHy MaTepiaiB
(ctami) B mITaTHUX 1 aBapifHMX CHUTYaIlisiX, MOHITOPUHT PU3WKIB iX EKCILTyaTallii Ha BCIX CTajisix
JKUTTEBOTO IMKIIY 1 pO3pOOJICHHS 3aXOJiB 3amoOiraHHs aBapisM 1 katacTpodaM 1o Mipi BHUXOAY
PU3MKIB 32 MEXi IPUHHATHAX 1 HAOIMKEeHHI iX 10 TPAHUYHHX.

ITix pusukamu R (t) B Teopii OGe3meku po3yMitOThCs Taki moemaHaHHs HmoBipHOcTeit P (1)
BUHUKHEHHS B 4Yaci HECIPHUATIMBUX MOAINH (HeOe3meyHHX 1 KPHU30BUX SIBUIL, KaTacTpOQiuHUX,
aBapilHUX 1 HaJ3BUYaHUX CUTYyaIlliif), 3 OJHOTO OOKY, 1 MATEMAaTHYHOTO OYiKYBaHHS MOPOKYBAaHHX
HuMH 30uTKiB U (1) - 3 iHIIOTO, SIKi BU3HAYAKOTH 3MiHY PiBHS OC3MEKH Ta CTaH CHCTEM 3aXHIIEHOCTI
JIIOJUHHM, 00'€KTIB IHQPACTPYKTYpH Ta AOBKULISA BiJ 3arpo3 i HeOE3MeK BHYTPIIIHBOTO i 30BHIIIHBOTO
XapakTepy - TEXHOT'eHHUX, IPUPOJHUX, aHTPOIIOTCHHUX.

R(t) = Fp{P(),U(£)} @)

B nporeci ekcrutyaranii HapTONpoBOAYy B HHOMY BiIOYBA€ThCS HAKONMMUYEHHS YIIKOPKEHb 32
nesikoro Tpaekropieto D (N, t, 6), sika BU3HAYAETHCS TapaMeTpaMy HaBaHTXEHHS - YUCIOM IUKIIB N,
HAIMPYKEHICTIO &, 1e(DeKTHOCTHIO |.

st 3a0e3neyeHHs: Oe3neyHol eKkcIuTyaranii HaTonpoBoy 3aMicTh KPUTHYHUX MOIIKO/KECHb
D¢, mo BiAMOBIAAOTH MOCATHEHHIO TPAHWYHUX CTaHIiB, 3 BUKOPUCTAHHSIM CHUCTEeMH KoOe(iIli€HTIB
3amacy B pO3paxyHOK MOXYTb BBOJMTHCS momyctumi norkopkersst [D]. PiBui Dc i [D] mominsioTs
obacTh Oe3mevHoi excIutyararii i objgacTs oOMexxeHoi Oe3rneku i Hebe3neku (pu3nky). MOHITOPHHT
napameTpiB CTaHy 00'eKTa B IUX 00JACTAX 1 € OCHOBOIO JUTS aHANI3y PU3HKIB 3HAXOJKEHHS 00'€KTa B
TOMY Y iHIIOMY CTaHi i yMOB HOTO Mepexoay Mi>K HUMH.

[Ipu #imoBipHicHI OIiHII iHTepBady At sSK KpuUTepiii Oe3MeKu MOBHHEH OyTH MPUHHSATHMA
py3UK Rf MOXKIMBOCTI JOCSTHEHHS TpaHUYHOTO CTaHy. [Ipu3HadeHuii iHTepBan At MOBHHEH
3a0e3redyBaTH HMOBIPHICTH MOMKJIMBOTO PYyHHYBaHHS He BHIEC 3aaaHOro piBHsA [Rf] pusuky.
BennunHa 1p0ro pH3MKy BH3HAUYAETHCS 3 ypaxyBaHHSAM XapakTepy MOTEHLIHHOI HeOe3neku 00'ekTa.
SKu1o npu bOMY BUKOPHUCTOBYBATH PEKYPEHTHI CIiBBiTHOIICHHS JIJIsl BIpOT1IHOCTI mepexoy 00'ekTa
B rpannunuii craH Ry(f), To MoXHa oTpumaru BHpa3 Ui OLHIOBAaHHS ONTHMAJIBLHOTO Yacy [0
HACTYITHOTO MOMEHTY KOHTPOJIFHOTO 00CTEXEHHS 00'€KTa.

V 3araibHOMY BHIIQJIKy MOKJIMBI JIBa OCHOBHHMX THITH CIICHApIiB 3MiHK pu3ukiB R(t) y vaci t .
o mepiioro Hajiexath ClieHapii ynpaBaiHHS O€3IEKOI0 aHaIi30BaHMX O0'€KTIB B yMOBaX IITATHOTO
(GyHKIIOHYBaHHS JUISTHKH Ha(TONpPOBOLY B IIJIOMY 3 MOHOTOHHUM 3pOCTaHHAM pu3ukiB R (t) 1o
npuitHaTHUX piBHIB [R (t)] B MoMeHT wacy [t]. [Ipu upomy kputruni pusuku R; (f) He nocsrarotbcs.

Jlo npyroro TUMY BiTHOCSATBCS CIIEHApil, MPU SKUX MOXXYTh BHHUKATH TOYKH HECTIHKOCTI 3
HEeOE3IMeYHNUM 3POCTAHHSAM PH3UKIB JI0 KPUTHYHOI TOYKH npH 4acy t = ti, a Benmmumna R (t) B npomy
Bunaaky nopiBaioe Ri (t). Toukamm HecTiMKOCTI B CHCTEMiI MOXYTb OYyTH TOSIBU 30H JIOKaJbHOTO
MONIKOJ/DKEHHSI Ha JUISHII TpyOW, BHHUKHEHHS 30BHINIHIX 3arpo3 WOTro MITATHOI eKcInlyararlii,
HECAHKI[IOHOBAHMI BIUIMB HA JAHUM 00'€KT 1 T.II.

Jns BupimeHHs 3aBOaHb 3a0e3lEeYeHHs YMOB O€3Me4HOl eKcIuTyaTalii MaricTpaiabHUX
HaTOMPOBOIIB JOLIILHO B IEPIIy Yepry 3aCTOCYBaHHS KOMILUIEKCY Cy4YaCHHMX METOJIB 1 3aco0iB
KOHTPOJIIO TapaMeTpiB CTaHy IUX OO'€KTIB Ta HABKOJHUIIHBOTO CEPEJIOBHIIA, BUKOPUCTAHHS OaHKIB
JaHMX 3 JDKEpeIaMu HeOe3IeK 1 CIIeHapisIMU PO3BUTKY MO3AIUTATHUX CUTYaLlil.
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ITHATUILINH B.B., ITHATHUIINH A.B., BEPBUILKHI C.T.,
ITHATHUILMH M.B. (YKPAIHA, JIbBIB)

CEVICMOTEKTOHIYHI IPOIIECHU TA EKOJIOTTYHUI CTAH
3AKAPITATCBKOI'O BHYTPIIIHbBOI'O ITPOI'UHY

Biooin ceticmiunocmi Kapnamcokoeo peciony
Tnemumymy eeogpizuxu im.C.1. Cyobomina HAH Ykpainu,
79011, eyn. Apocnasenxa, 27, Jlvsis, Yrpaina, 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.

3akapraTTs — CceHCMOTeHepyIoUnii perioH, SKui mepedyBae B Oe3MOCEpeTHHOMY 3B’S3KY 13
reoJIoriyHUMHU cTpykTypamu Kapmato-bankancekoro periony. Exonoriunmii ctan 3akapnarts
BU3HAYAEThCA OaraTbMa UYWHHUKAMH, Cepell AKX BHAUISIOTH (PAKTOPH METEOPOJIOTIYHOTO Ta
reouHaMivHOTO Xapakrepy. Ha 3akapnaTti 3riqHO KapT CEMCMIYHOTO paifOHyBaHHS MOKJIMBI MiCIIeBi
semnerpycu 7-8 OamiB 3rigHo mkamun MSK-64. Ha tepuropii Kapmatcekoro reoanHamivHOTO
MOJIITOHY Yepe3 MEpPEeXy PEKHMHUX T'eo(i3MUHUX, CEUCMIYHMX Ta Ie()OPMOMETPUYHUX CTaHIIH
Bigminy ceiicmignocti Kapmarcekoro periony IHctutyty reodizukm im..C.I. Cy66orina HAH
YkpaiHH TpPOBOASTHCS PEKHMHI  CIIOCTEPEKEHHS CEMCMOTEKTOHIYHMX mponeciB. Pobotu
BUKOHYIOTBCS 3 METOIO BHUSBJICHHS OCOOJMBOCTEH 3B’S3KIB Bapiallili mapamerpiB reoJuHaMiuHOTO
CTaHy i3 3MiHAMH TeO(I3UYHHX TIONIB PETiOHY, BUPIMIEHHS NPoOJIEM EKOJOTIYHOTO CTaHy,
OB’ SI3aHAMH 3 TIPOSIBAMH MICIIEBOi CEWCMIYHOI aKTUBHOCTI. AKTYalbHICTh HMPOBEACHUX HAYKOBUX
JOCHTIDKEHb TIOB’Si3aHa 13 BIJICYTHICTIO CHJIBHUX MICIIEBHX 3€MJICTPYCIB B PETiOHI TPOTAroM
TPHUBAJIOTO Yacy: OCTaHHI BiAYYTHI 3eMyeTpycH Oyiu 3apeecTpoBaHi B JumHi — ceprai 2015 poky.
[lepiogu4HiCTh MPOSABY BiMYYTHUX MICIIEBHX 3EMIIETPYCIB B PETiOHI CTAHOBHUTH 2-6 TOMIN MPOTITOM
POKy Ha (hOHI BEJMKOI KITBKOCTI ClIAOMX MiJ3eMHHUX MOIITOBXIB. [Ipy BHBYEHHI re0JIMHAMIYHOTO
CTaHy perioHy OyJi0 3aCTOCOBaHO PO3PAaXYHOK KIHEMAaTHYHHUX BEJMYUH CyYaCHHUX TOPH30HTAIBHHX
PyxiB KOpH, 30KkpeMa B 30HI OamchKoro TITUOWHHOTO PO3JIOMY, CHOCTEPE)KYBAaHMX Ha IYHKTI
nedpopmomerpuunnx crocrepeskeHb «KoponeBe »(cmt KoponeBe, Bunorpaniscekoro paiiony
3akapnarcekoi obmnacti). JlocmipkeHHS MWIBHUAKOCTI Cy4acHHX TOPHU3OHTAIBHUX PYXiB KOpU Ta ii
MOPIBHSHHS 13 4aCOM peecTpariii MiCIIeBHX 3eMJIETPYCiB TO3BOJIUTH OTPUMATH 3aJI€KHICTh KIHEMATHKH
pyXiB KOpH Ta BHUBUIBHEHHS e€HEprii mpyXHO-Ie(QOpMOBAaHOIO CTaHy TMOpiM, iX KUIBKICHI
XapaKkTepUCTUKU(PUCYHOK 1). MakcumanbHi BENMYUHH CEPEAHBOIOOOBHX BEJMYUH IIBHIIKOCTEH
PYXiB BiIMiUeHi B MepioX MaKCUMAaJIbHOI KIJILKOCTI 3apeecTpoBaHUX MicleBUX 3emierpyciB B 2019

O1.

CepegHbOMICAYHI BEIMUMHM LUBMAOKOCTI PyXiB 3emHOT KOp#M
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Pucynox 1. CepeHbOMICSYHI BEIMYMHH IIBHIKOCTI PyXiB KOpH ( Aiarpama 4opHOT0O KOJIbOPY), YaCOBUI PO3MOIIT MiCIIEBOT
celicMiTHOCTI( Iiarpama ciporo Koibopy). 3akapnaTchbKuil BHYTpimHiN nporu, 2019 pik.
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LZMILINEVSKY G., *LIPTUGA A., *KYSLY1 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 pn
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 ug 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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'KUCJINI B.IL., UIIIITYTA A.L, 2MUIIHEBCBbKUI T .I1.,
2CIMOH A.O., ICEPbOXKIH I0.I'. (YKPAIHA, KUIB)

MAJIOTABAPUTHUHI IPUJIAJ JJI MOHITOPUHI'Y AEPO30JIBHOI'O
3ABPYJHEHHS ITOBITPA

Ynemumym ¢izuxu nanienposionuxie HAH Yxpainu
03028, npocnexm Hayxu, 41, Kuis, info@isp.kiev.ua
2Kuiscoruii nayionanvhuii ynisepcumem imeni Tapaca Illesuenxa
01601, micmo Kuis, eyn. Bonooumupcwka, 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.

Po3po6iienuii mpwitan (quB. puc.l.) OCHAIICHO ONTHYHUM aaTyrkoM PmsSS5003, skuii 103BoJIsIE
BHAMIPIOBATH KOHIIEHTPAIlII0 aepO30JIbHUX YaCTWHOK MUY pisHOTO po3Mmipy PMI1, PM2.5 ta PM10
(sacTunkw 3 giameTpom 10 1, 2.5 Ta 10 10 MiKpOH, BiNOBIZHO) 3 PO3AUILHOIO 31aTHICTIO 1 MKI-M Yy
mexkax Big 0 mo 1000 Mkr-m , mo nepekpuBae Bech Jiana3oH iHAEKCY SAKOCTi MOBITps. Inmr
BCTaHOBJICHI JaTYMKH BUMIPIOIOTH TemnepaTypy Bixm —40°C mo +85°C, Bomoricts Bixm 0 go 100% Ta
atmoceprwmii Tuck Big 300 mo 1100 I'Tla i BuHeceHi 3a Mexi kopirycy. BOynoBanwuii B mpunag GPS
MOJYJ b BH3Ha4Ya€ HOTO KOOPAMHATH, MIBHIKICTH PYXY, ATy 1 4ac Ta BHCOTY Haj piBHEM MOps, siKa
JIOIaTKOBO MOYKE KOHTPOJIIOBATUCS 3a MMOKa3aMH JaT4nka THCKy. YacTtora BUMIpiB ckiiamae Bix 1 o 7
CEKYH/I, IO 3aJIe)KUTh BiJl CTaHy MATYHKIB, a00 3amaeThes mporpamHo. OTprMaHi pe3ylbTaTH BUMIPIB
¢ikcyroThess Ha MicroSD Hoci#t [T MOJANBIIOTo
aHamizy abo mpu BcraHoBieHomy GPRS momymi
mepenarTecss A0 Mepexi Iareprer. Pobounit
TeMIIepaTypHHI Jiana3oH BU3HAYAETHCS
maruukamu 1 ckiagae Bigx —10°C nmo +60°C.
Kusnenns npunan orpumye Bin USB 3apsaHoro
mpucTporo  abo  JiTIH-IOHHOTO YW JITiH-
MoJIIMEPHOro akymyiiatopa emHictio 2000 MA,
SIKOTO BHCTauae Ha 2 — 3 roauHU Oe3mepepBHOI
pobGotu. J[lns 3MEHINEHHS BIUIMBY pPO3ITpiBY
aKyMyJsiTOpa Ha OTPUMaHi TOKa3aHHS, HOro
PO3MIIIIEHO 30BHI 3BEpPXy KOpIyCy Mpuiamy s
Kpamol BeHTWAil. Bakute po3pobienuii mpuiaz
menmre 150 r, m0 A03BOJIsIE BUKOPUCTOBYBAaTH HOTro Ha Oe3mijoTHOMY JitaneHOoMY amapati (BJIA)
THUITY KBaJIKOTITEP.

[IpoBezneHi po3po0IeHNM MPUIIAJOM BHMIPIOBAaHHS Ha CTAI[lOHAPHOMY ITYHKTI CIIOCTEPEKEHb B
KBiTHI Ta TpaBHi 2020 poKy IMOKa3aiau BiJNOBIIHICTh JaHUX 3 pe3ylbTaTaMH, CTAHAAPTHUX CTaHINIHA
AirVisual, ski MH BHUKOPHUCTOBYEMO B pi3HHMI paiioHax KueBa, 30Kkpema, miJ dYac ITiJBHIICHO]
KOHIICHTpAIIi aepo30t0 BiJl BeCHIHHX Toxex y kBiTHI 2020 p. Byna Takoxk mpoBejeHa anpoOariist
pobotu npunany Ha Oe3MIOTHOMY JITaJbHOMY anaparti Ta Aaxy aBToMo0is. Po3minryBaTu npuian Ha
pyxomiii mnardopmi Tpeba TaKUM YHMHOM, OO 3yCTPIYHHMN MOTIK MOBITPs He OyB HampaBlieHHH Ha
BXIIHI Ta BUXigHI OoTBOpW jaaryvka PmMSS5003 iHakIne BiH MOXKE JaTH 3HAYHY MOXUOKY y BHMipax.
Hocnimxenns Ha noporax KueBa mokasanu, 110 OCHOBY aepO30JIbHOTO 3a0pyIHEHHS TYT CKIaJaloTh
BUKHIIM aBTOMOOLUIIB. KOHIEHTpallisi aepo30iliB Ha BEIUKUWX MaricTpajsx 3HAayHO BHINE, HDK Ha
JPYTopsUTHUX Joporax. Ha ckimajHux nepexpectsx BOHa, 3a3BUYail, MiIBUIIICHA, OKpeMi aBTOMOOIII Ha
KOPOTKHH 4ac MOXYTb NPOAYKYBAaTH IOTY)XKHI BUKUAM A€PO30JI0, KOHIEHTPALis SKHX IEePEBHIIYE

nebesneunuii pisens PM2.5>350 Mkr-m 2,

Puc.1. 3aransHuii BUIIIAA pATALy
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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

1 exp| 3 [ [ BEX) | Vi)
n=1 exp[ 2 b 100 [Dj’(L)J V0 de (1)

In formula (1) the following notations are used: qu is the water consumption for gas spraying in
the scrubber, kg/m?; 5= 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 = Vi — Vy 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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PATVIIHSIK M.M., BEPE3IOK J1.0. (YKPAIHA, JIbBIB)

BAOCKOHAJIEHHA CUCTEMHU YTIWIIBAILIL TBEPANX IOBYTOBUX
BIAXOAIB HA TEPEHAX YKPAIHU, HA ITPUKJIAAI MICTA YOPTKOBA
TEPHOIILJIbLCHKOI OBJIACTI

Hayionanvnuu ynieepcumem «Jlvgiscoka nonimexuixay, 8yi. bou-)Kenencokoeo 14, ke. 5135,
m.JIveis, Yrpaina, 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, AK Oe3miy KpaiH CBITY 3yMITM BigHaWTH crmoci® 10 JOIIBHOTO
BUKOPHUCTAHHS BiXOJIiB, SIK CHPOBUHH Ta CHEPTreTHKH, OTPUMYIOUH 3 IHOTO LI i HeManui J0Xin,
VYkpaiHi AaBHO 4Yac 3HAWTH W CBiM NUIAX JO YHCTOTO JKUTTS Ta JIETKOTO MPUOYTKY, a0u He
3aIMXATHCh Y BUTIApax CYIMyTHIX BiIXOIB.

3amns Toro, 100 3pO3yMITH 3 SKOTO caMe CJIOBa Ma€ MOYMHATHCH HOBA MOJITHKA, OYIIO
BUPIIIICHO B3STH 32 OCHOBY JOCIi/KeHb HeBenrke Micto YopTkie TepHOMiIbchKO1 00macTi. AHami3
CepeTHhOCTATUCTUIHOTO MICTa, J€ BEITMKa YacTKa HAaCeNIEHHS MPOKMBA€E caMe B CaarOHii 3a0yH0Bi
(69%) macTh 3MOry OUIBII PaLliOHANBHO MiAIMTH A0 MOIIMPEHH HOBOI CTpaTerii y MiCTax Ta cesax
30KpeMa.

Hacamnepen BuHWKae MHUTaHHS: YW OYIKyBaTHME MIATPUMKH HOBA CTpATETis HE JIHIIE
(hinaHcoBo, ane i BepOanpHO? ToMy MepIMMu CXOAMHKAMH Ha TIOPO3i CTBOPEHHS 3aIIPOMTOHOBAHO
BUUTUTH caMe Te, 10 CIOHYKaTHUMe Ta MiATPUMYyBaTUME HaceJIeHHsI MopainbHO. [IpuHImm po6otu
ariTaniiHol METOIWKH: JIOAM, BiIUyBAlOYM MiATPUMKY, BiUyBarO4YM IMPaBHIBHICTh PIllICHh Ta
JOTIOMOTY HAaBKOJIMIITHHOMY TPHPOTHOMY CepefoBHINY i cobi 30kpema, OyayTh CTapaTHCs
MIPOJYKYBaTH MEHIIIE CMITTS Ta T€, SIKE BCE K MPOTYKYIOTh — COPTYBATHMYTh.

Takox, Ha3piia HEOOXiNHICTh BUKOPHCTAaHHS Takux TapudiB Ha TnepepoOKy Ta
3aXOpPOHEHHS, SKi 0 3a0e3nmedyBaid eKCILTyaTallil0o Ha HEOOXiTHOMY TEXHIKO-€KOJOTi4YHOMY PiBHI
Ta BKJIOYANM O MEBHY CKIAAOBY JUIsl pealizallii iHBECTHIIMHUX MPOEKTIB. Y CBITOBIM MpaKTHII
BBKAETHCSI, 0 CEPEIHE JIOMOTOCIIOAAPCTBO MOXKe BUAUIATH Bia 1 10 3 % CBOiX pecypciB Ha
noBojpkeHHs 3 TIIB. Ha nmanuit »k MOMEHT, YOPTKIBYaHM BHJIUISIOTH 31 CBOIX 3a0IIaJKCHb:
MakcuManbHO 20 rpUBEHb.

[lomo mokpamienns TtexHojorii yrwmizamnii TIIB wmicra YopTkoBa — 3anmporoHOBaHO
CTBOpEHHS 4-X Y 5-THM KOHTEHHEPHHX MalJaH4YMKIB 3 00OB’S3KOBHUM BKIIIOUCHHSM KOHTEHHEPIB
KOPHYHEBOTO KOJBOPY JUIsl 300py OpPraHiYHUX BiJIXOJIB, a TAKOX, 3BAKAIOUM HA BEJIUKY YACTKY
caMme IMX BiJIXO/iB, MEPCIIEKTUBHUM € PIIlICHHS TaKUX BUIIAJIKIB SK: CHOPY/PKEHHS KOMIIOCTHUX SIM
Ha OKOJHMISIX MiICTa; BBEJCHHS OOOB’S3KOBOTO CIIOPY/DKEHHS KOMIIOCTHOI SIMH MEUIKaHIISIM
canOHUX 320y/I0B i TPOIIOBUX MOKAapaHb 32 HEAOTPUMAaHHS YMOB BBEJICHUX IIPABUII; JUIS JKUTEIIB
0araToKBapTUPHUX OYIMHKIB — BBEIEHHS OOOB’SI3KOBOTO COPTYBAaHHS OPraHIYHUX BIIXOMIB 1
BUKHJI 1X B CIHeCLiaJibHI KOHTEHHEpH; Yy TEIUIy IOpYy POKY 1 IOpYy, 3a CTaTUCTHKOIO, sKa
XapaKTepU3yETbCs HAMOIBIIMM BHKHJOM OpraHIYHUX BiJXOJIB — JITO-OCiHb, 3aIPOINIOHOBAHO
BHUBE3CHHS OPTaHIYHUX BiJIXOiB YaCTIillIe, Bif 3BUYAHHOTO.

A ans yrunizaiii Bigxo/(iB noniMepis, HasBHUX Y TTIB micTta, 3alpornoHOBaHO PO3TIISIHYTH
TEXHOJIOTII0 3aMiHU 10 15 BIACOTKIB OITYMy Ha BIAXOAM IUIACTHKY (HOJICTHICHY BHCOKOI Ta
HU3BKOI IIIJIBHOCTI, MoJlieThieHTanaTy, nojiiyperany) ais OyaiBHALTBA Aopir. Baprto 3a3Hauntu
oI0 Taki JOpOrd € MIOHMMH JOBIIMH MepioJl Yacy, aHiX Ti, sKi 3poOJieHi 3a TpaaAuLiiHOIO
«pernentypotoy. g TexHosorisa Oy/e 31aTHa 3a0e3MeYnTy pailoH He JIuiie O€3BIIXO0MHUM KHUTTIM,
ale W HEOIMIHHO 3'IBUTbCA MOKIMBICTH 0€3MpoOJEeMHOr0 TMepecyBaHHA MO JOpOrax
TepHoninbchKkoi 00macTi (sSiKa mociae oHe 3 MEPLIMX MiCIb HAUTIPIIUX AOPIT B YKpaiHi).

Tox sk 3a3HaYeHO, TOYMHATH TMEPIIMM YWUHOM TOTPIOHO 3 ariTamiiHuX pooiT,
PO3ropTaryH mapajieibHO 00poThOY 13 OUYCBHIHUMH arpeCUBHO-HAPOCTAIOYMMHU JAUJICMaMH.
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BEPXOJISIK H.C., TIEPETSTKO T.B. (YKPAIHA, JIbBIB)

AETOKCHKALIA BOTHOI'O CEPEJOBHIIA BII PEHOJBHHUX CIIOJIYK
3A YYHACTIO CYJIbPATBIIHOBJJIIOBAJIBHUX BAKTEPIN

Jlveiscokuil nayionanvhuil yHigepcumem imeri leana @panka,
79005, eyn. I pywescoroeo, 4, Jlvsis, 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 hydrogquinone 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.

[IpoGiieMoro ounIIeHHs BOAOWM BiJl pE€4OBHMH OPTaHIYHOI i HEOPTaHIYHOT MPUPOAN 3aMAIOTHCS
BXKe 0arato poKiB Ta BOHA 3aJIMINAETHCA ¥ Hajalli akTyajabHO. J[Js JMeTOKCHKaIii CepeqoBHII Bija
3a0pyIHIOBAILHUX PEYOBUH, 30KpEMa, apOMAaTHYHOI MPUPOAH, BUKOPUCTOBYIOTH (Bi3UUHI Ta XiMiuHi
METOJH, MPOTE 3 KOXHUM POKOM 3pOCTae MOTpeda y BHKOPHUCTAaHHI OiONOTIYHMX METOMIB, IO €
€KOHOMIYHO BUTIHIIIMMHU Ta SKOJIOTIYHO Oe3MEUHIMUME criocodamu oumieHHs. OHiero 3 mpodiem
CBOTOZICHHSI € 3a0pyJHEHHS HaBKOJHIIHBOTO cepeaoBuiia (EeHONbHUMH crojdykamu. OcCHOBHa
HeOe3MeKa MOTPAIUITHHS CHONYK (DeHOMBHOI MPUPOAN Y JOBKUIIS IOB s3aHA 3 iX TOKCHYHICTIO JUIA
JKUBUX OPTaHI3MIB Ta CTIMKICTIO A0 pO3KJIagaHHs. biomecTpykiis croimyk (eHOIBHOI MPUPOAH 3a
Y4acTIO MIKPOOPraHi3MiB € OJHMM 3 HaWOUIbII IEPCICKTHBHHUX, EKOJIOTIYHMX Ta EKOHOMIYHO
BUTITHUX MeToAiB oummieHHs noBkiwia (Komya H. M., Cammsk A. M., Bokman O. 5., 2010).
Bcranosneno 3mathicte Oakrtepiii  Desulfotomaculum sp. AR1 rta D. desulfuricans Ya-11
BUKOPHCTOBYBATH JIBOX- Ta TPhOXATOMHI (DEHOJIM, 30KpeMa TiIPOXIHOH Ta MipOTayioN JJIs POCTy Ta
onepkaHHsi eHeprii. EQexkTHBHICTh BUKOpUCTaHHS cyibdaT-iioHiB 6akrepismu Desulfotomaculum sp.
ARI1 ta D. desulfuricans Ya-11 3a ky/nbTHBYBaHHS 1X y CEPEIOBHIII 3 MiPOTaJ0IOM Ta TiIPOXiHOHOM
SK €TMHUMH JIOHOPaMH €JIeKTPOHIB 3HAYHO HIKYA ITOPIBHSHO 3 TAKOK Y KOHTPOJIBHOMY CEPEIOBHII 3
HaTpiii nakrtarom. Ilicns cemu 1i0 KyJnbTHUBYBaHHS OakTepiii BMICT Miporajoiny y cepeloBHII
KyJIbTUBYBaHHS 3HU3UBCS Ha 40 %, rigpoxiHoHy — Ha 10 %. BuxinHa xoHUeHTpalis miporajiony Ta
rigpoxinony nepesuntysaia I'JIK y 10* pasis.

BHacnizok aHaepoOOHOTO OiOOKMCHEHHS apOMAaTHYHHX MOJIEKYJN, SIKi MICTSTh TaJOr€HOBaHI,
METOKCHIJILOBaHi a00 KapOOHOBI Oi4Hi JaHIIOTH YTBOPIOEThest OeH301n-KoA. ben3oin-KoA Takox €
MPOMIXKHOIO CIIONYKOK IIiJ] Yac JAerpaiamii MOHOTiIPOKCHIBLOBAHMX apOMATHYHHX CYOCTparTiB i
JEeSIKUX JIUT1APOKCHITBOBAHUX CITONYK, Hampukiajd, karexomy (Gibson J., Harwood C., 2002; Schink
B., Philipp B., Miiller J., 2000). dociimkeHo picT cyib(haTBiIHOBIIOBAIBHUX OaKTEpiil y ceperoBHUIL
3 HaTpiii OEH30aTOM Ta KaTeXOJOM, K €IWHUM JDKepeloM KapOoHy Ta eHeprii. llltamm Oaktepiit
Desulfotomaculum sp. AR1 Ta D. desulfuricans Ya-11 must pocty 31aTHi BUKOPHCTOBYBATH OEH30aT
HATPIilO, K JDKEPENIo KapOOHY BHKOPHCTOBYIOUM Npu IboMy 6—9 MM cynbdar-iioHiB. 31aTHICTH
BiJTHOBJIEHHS HEBUCOKHMX KOHIICHTpaIliil cynb(ar-HOHIB 3a POCTY IOCHKyBaHHMX OakTepid y
CepeloBUILIAX 3 AapOMATUYHUMH CIIOIyKaMH, MOXKE OYTH 3acTOCOBaHa 3 METOI0 PETyJIOBaHHS
KUTBKOCTI TiIpOTeH Cynb(diy, MO YTBOPIOETHCS BHACTIIOK CYIb(PaTpeyKilii.

BukopucTaHHST MIiKpOOpPraHi3MiB 3 METOK OYMINEHHS CTIYHMX BOJ Ta Oiopemesiarii
CEepeOBUIL Ma€ HU3KY IepeBar MOpiBHAHO 3 (QI3MYHUMH Ta XIMIYHUMH MeToAaMu. MikpoopraHizMu
3IaTHI yTWIi3yBaTH BCi HasBHI y NPUPOAlI OpPraHiuHi PEYOBHMHM, NPUUOMY HEOOXiTHI Ui IBOTO
bepMeHTH — THIYIMOENbHI — CHHTE3YIOThCS B IXHIX KIITHHAX Y Mipy HEOOXiJHOCTI. 3aB/ISIKH [OMY
MiKpOOPTaHi3MH MIBUJIKO pearytoTh Ha HAsBHICTh y CEPEAOBUILI HOBUX XIMIYHHUX CIIONYK IPUPOAHOTO
a6o anTponoreHHoro noxomkeHHs (Cymxko A. P., Iyran O. M., XKypaxisceka JI. P., Mapinnosa H. I,
2016). Tomy cynbhatsignosmoBanbhi 6aktepii Desulfotomaculum sp. AR1 ta D. desulfuricans Ya-11
€ TMEPCIEeKTHBHUMHU Yy PO3pPOOJICHHI CIOCOOIB OYMINCHHS BOJHOTO CEpPEAOBHUINA BiJ] PEUYOBHH
opraniuHoi (mporanoJ, TiIpoXiHOH, HaTpili OeH30aT) Ta HeopraHiuHoi (cynbpaT-HOHN) IPUPOAH.

Ceminap 1 Seminar 1


mailto:biolog@lnu.edu.ua

26

ATOJILHMK C.I'., 3AJTYLIBKHIA P.O. (YKPATHA, JIbBIB)

MOHITOPHUHT PO3IOBCIO/JKEHHS BOPIIIIBHUKA COCHOBCBKOI'O HA
TEPUTOPII JIBBIBCbKOI OBJIACTI

Hayionanvnuu ynisepcumem «JIvgiscoka nonimexuixkay

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 00JIACTh € BaXKIMBUM T'PaBLEM Ha MIXKHAPOJAHOMY PUHKY i HOBUHHA MaTH BiIMiHHHA
eKOJIOTIYHUH cTaH 1 OyTH Oe3MeYHO0 IS 3I0POB’S HACEICHHS 1 TypHCTiB. Ha choromHimmmHii neHb
0COOJIMBY yBary KepiBHHKIB Ta MEPECiYHHX TPOMAISH MPUKYTO O TaKOi POCIHHU SK OOPIIiBHHUK
CocHoBcbkoro — Heracleum sosnowskyi, sikuii cTaHOBHTH MOTCHIiHY HEOE3NEKy NOBKULIIO Ta
HETaTHBHO BIUIMBAE Ha JIIOJUHY. B COPOKOBI pOKHM MHHYJIOTO CTONITTS LSl AUKOPOCa POCIUHA POAUHI
30HTHYHUX OyJa OKyJNbTypeHa CIemiadbHO ISl BIPOBAIKEHHS B CUTHCHKOTOCTIONAPCHKE BUPOOHHIITBO
B SIKOCTi CHJIOCHOI KyJIbTYpU. Alle depe3 HasBHICTh Y HbOMY (YpPOKYMAapHHIB, sIKi pOOJIATH MOJIOKO
TipKMM Ha CMaK BiH BTPaTHB CBOIO KOPMORBY i TOCIOJAPChKY IIIHHICTb.

3 9acoMm 3 KOJNTOCITHUX TOJIB OOPIIiBHUK MEepPEeceTNBCs Ha y30i4ds Opir, B sIpH, MTACOBHIIA, /€
CTaB BOPOTOM HOMEpP OAWH. 3aXOILTIOIOYH HOBI IO, OOPIIIBHUK MPUTHIYYE IHITY POCITHHHICTS,
MOPYIIye HOpMalIbHE TPUpPOIHE GYHKIIOHYBAHHS MICIIEBHX €KOJIOTTYHMX CHUCTEM i CTBOPIOE HABKOJIO
ce0e BIIaCHY €KOCUCTEMY, HEITPUMHATHY JUIS IHIIUX POciuH. HasBHI B COKOBI OOpIIiBHUKA KyMapuHU
1 GypoKyMapuHH i ABUIIYIOTh Yy TIMBICTH OPTaHi3My JIFOJAHHH JI0 CIIPUHHATTS COHIYHOTO CBITIIA: TIPH
JIOTUKY JIO TiJIa JIFOJMHU BUHHKA€E OOMiK, iHKoIM HaBiTh A0 Il crynens. bynu 3adikcoBani jeranbHi
BUIAJKHU BiJl YMCICHHHUX OIIKIB IIKIPH y JTITEH MOJIOAIIOrO BiKy. [lepMaTUTH TIC/I MOMAaJaHHs COKY
OopIIiBHAKA Ha IMKipy CXOOATH MPOTATOM 3-6 MicsmiB. HaBiTh depe3 pik MOXKINBI PEIHIUBH - TIPH
OTIPOMIHEHHI TiJla COHTYHIMH ITPOMEHIMH Ha IIKIipi y MICISAX OMIKiB 3’ ABISIOTHCS KOPUIHEBI IISIMHU.

B YkpaiHi po3moBCIo/pKeHO 5 BUIIB OOpIiBHUKA 3 70-TH, MOMIUPEHUX Y CBIiTi. 3 HUX HAKOIIbII
HeOesmeunuit € bopmiiBank CocHOBchbKkoro. Bin OyB 3aBe3enuii Ha JIpBiBOMHY ImIe B 70-X pokax
MHHYJIOT'O CTOJITTS B IKOCTI KOpMOBOI KyIbTypH. Ll pociamHa Mae Bix 10 mo 15 HaciHEBUX KOIHKIB,
TO MOT0 HACiHEBA MPOAYKTHBHICTh CTAHOBUTH OJM3bKO 70 THCSY HACIHMH. 3a3BHYail B MepIInil pik
npopoctae 6sm3bko 20% HaciHHs, Ha HacTynmHUH — 30% 1 Tak mopasy B Oik 301IbIIECHHS.

Tak, Ui npukiIany, o, 3aiHsaTi 6opuiBHMKOM CocHoBCbKOro y JIbBiBChKil 0OnacTi 'y 2014
p. craHoBuin 857,809 ra. HaiiGinbii oro ocepenku B Toi yac Oynu BusiBieHi B TypkiBcbkomy (192
ra), Crapocambipcekomy (110,71 ra) JIporoouiskomy (86 ra) paiionax. lllopoky 1uioia 3apaceHb
i€l pocIuHOIO 3pocTae Oinbir Hixk Ha 100 ra. Tak, cranom Ha 2018 p. y TypkiBchkoMy paiioHi Bxke
Oyno 3adikcoBano 219 ra, y CrapocambipcekomMy 114 ra ta y poroduupkomy paiiosi BianosigHo 80
ra. ¥ 2018 poky y JIbBiBChKiii o0nacTi OOpIiBHUK OyJio 3HHUINEHO Ha ol 362 ra, y 2019 pori Ha
mwiomti 150 ra iy 2020 p ma mmomri 130 ra. Ane Ko JoHeJaBHA IF0 POCIMHY MOXHA OyJI0 MTOOaYuTH
B3JI0B YHMCJICHHUX JIOpIir 00JacTi, TO B JaHMK 4yac 151 pOCiIMHA pocTe 1 Ha Tepuropii micta. OTpyiHi
napacoibku rmovaiu 3’ saeistucs y CHONKiBCbKoMY Ta CKHHITIBCBKOMY MapKax.

Ha >xanb He3HaHHS 010JI0TTYHUX 0COOIMBOCTEH OopiiniBHIKa COCHOBCHKOTO Ta IIKOJH, KO BiH
MOXE 3aBJaTH SK CITLCHKOMY TOCIOJAPCTBY 1 3[0POB’H0 HACEJCHHS, TPHU3BEIO 0 3HAYHOTO
HEKOHTPOJILOBAHOTO TIOMIMPEHHs Ii€l KynbTypu Tepurtopicto JIpBiBmmHM. Jluine KOMITIEKCHE
3aCTOCYBaHHS MEXaHIYHHX (KOCIHHs i1 BUPYOyBaHHS), arpOTEXHIYHHMX (AMCKYBaHHS) Ta XIMIYHHX
(0Opobka TeplinuaamMu CyIUIBHOI Aii) METONIB OOYMOBHUTH 3HW)KEHHS YHCEIBHOCTI 1 IIKiJJIMBOCTI
pociyH OOpIIiBHUKA.
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[IIEXOPKIHA C.€., CABULIbKNI M.B., FOPYEHKO €.]1.,
KOBAJIb O.0. (YKPAIHA, JHITIPO)

AHAJII3 ITAPAMETPIB EKOJIOT'TYHOI'O BIVIMBY BYAIBHUIITBA HIVIAXOM
OIIHKHA BYTJIEHEBOI'O CJIAY BYAIBEJIb

epoicasnuii suwutl HagyanbHull 3axk1a0 «lIpuoninposcvka oepocasna
axkademis 6yoieHuymea 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 3HaYyHO BIUIMBAa€E Ha OUTBIIICTh YMHHHKIB 3a0pyJHEHHS HABKOJIUIIHBOTO
cepenoBuma. Sk mokazanm AocmipkeHHS, 10 50% BHUKHIIB BYIJICKHCIOrO Tra3y MpHIIAJae Ha
OyniBenbHY iHIyCTpifo. BUKuIM mapHWKOBHX Ta3iB Bij OyZiBEeNb YTBOPIOIOTHCS Ha Pi3HUX (a3ax
JKUTTEBOTO IMKIY - BiJl BUAOOYTKY CHPOBHHH, BUPOOHHWIITBA MarepiaiiB Ta OymiBeIbHUX BUPOOIB,
eKCIUTyaTallii Ta yTuiizaiii OyAiBeTbHUX MaTepianiB. 3 METOI 3MEHIIEHHS BIUIMBY OyJliBHUIITBA Ha
HABKOJIMIITHE CepPEeIOBUIIEe CBPOMNEHCHKOI0 KOMIicCiero Oyin BpoBakeHi JupexTiBa mpo eHepreTHyHi
MOKa3HUKKA OyxiBenb, JlupextuBa mpo eHeproedexTwBHiCTh Ta [lmaH 3axomiB 3 IMPKYISAPHOI
eKOHOMIKH. Ha OCHOBI IIMX TUPEKTUB B TEMEPIlIHiA Yac po3pOOISIOTHCS HOPMATHUBHI JTOKYMEHTH,
HACTAHOBM Ta PEKOMEHJAIl MO0 MPOEKTYyBaHHA OYJiBeJb 3 BHCOKUMHU ITOKa3HHKaAMH
eHeproe()eKTUBHOCTI Ta HU3BKUMH 00CSTaMH IIKiIJTMBUX BUKHIIB.

OmiHka BYIJICIEBOTO CIiAy, ILIO BHUPAXKAE€ThCS SIK EKBIBAJIGHT BYIVIEKUCIOrO Trasy, Uil
KOHKPETHOTO MPOEKTY OyIiBENbHOr0 00’€KTy MOBHHHA BPaxOBYBATH BCi BUKH[H, II0 BUHUKAIOTH HE
JUIIEe TPOTATOM TepMiHy ekcruryartarii. HeoOXigHO TakoX BpaxOBYBaTH OYIb-SIKy MOXKIHBICTh
MOBTOPHOTI'O BHKOPHUCTAHHS Ta MEPEepOOKM CKIAJOBHX €JIEMEHTIB Ta MarepianiB y MaiOyTHbOMY, a
TaKO 32 MOMKJIMBICTIO BKJIIOYAIOYH BILTUBH 32 MEKaMH CHCTEMH.

Ha ocnosi Bumor crangapty EN 15978 3anpornoHoBaHO METOAMKY OLIIHKH BYTJICIIEBOTO CIIiTY
OyzaiBeIbHOrO 00 ’€KTY HpPOTArOM HOro >kuTTeBoro nukiny. OLiHKa ByrJeneBoro ciigy OyniBmi
BUKOHYETBCS IUISIXOM PO3PaXYHKY BUKHUJIIB MPOTATOM KUTTEBOTO MUKITY IIKIJJTUBUX Ta3iB y BHIIISIL
expiBasienTy CO2 (kgCO2e) mist indopMaIiiiHuX MOAYIIB, KOXKHHUN 3 SKUX BIANOBIJA€ TEBHIM cTamii
JKUTTEBOTO IHKIY: BHUIOOYTKY, TPaHCIIOPTYBaHHA Ta TmepepoOku cupoBuHH (Al-A3), mporecy
oyniaunTBa (A4 Ta AS), excrutyararii, 06ciyropyBanHs Ta peMoHTty (B1-B7), a Takox mikBigariii Ta
yrwiizanii (C1-C4).

[loTeHmiliHMii TO3WUTHBHUI BIUIMB BiJ TEPEepOOKHM Ta PENHKIIHTY BiIXoXiB OymiBmi, Ti
CKJIQJIOBUX KOMITOHEHTIB Ta MaTepialliB IMicJs 3aBEpIICHHS eKCIUTyaTallii, po30upaHHs Ta yTHIIi3allil
BPaxOBYETHCS B JIOJIATKOBOMY iH(OpMAaNiiHOMY MOy, IO HE BiIHOCHUTHCS JIO KUTTEBOTO IUKITY
00’exta (D).

TakuM 4MHOM, BYTJIETICBUA CJIi/1 OYIiBIi Bil BUKHIIB MIPOTATOM BCHOT'O KUTTEBOTO IIUKITY MOXKE
OyTH BU3HAYCHHH 32 POPMYIIOIO:

CF =CFu a3 +CFpqps +CFpy g7 +CFey ¢y —CFp
ne CF - po3paxyHKOBa KiJIbKICTb BHKHIIB JKHTT€BOro IMKIy OyniBimi; CFaia3 — po3paxyHkoBa
KUIBKICTh BHMKHJIB moornepamiinoi cramii; CFasas — po3paxyHKOBa KiUIbKICTh BHKHIIB CTafil
OynmiaunTBa;, CFgig7 — po3paxyHKOBa KUIBKICTh BHKHJIIB craaii ekcmoryaramii; CFeics —
pO3paxyHKOBa KiIBKICTh BHKHIIB CTazii 3aBepiuieHHA xurTeBoro uukiy; CFp — pospaxyHkoBa
KUIbKICTh BUKH/IIB 338 MEKaMU JKUTTEBOTO IIUKITY.

3anpornoHoBaHa METOAMKA BIiJIOBIa€ Cy4acHHM BHMOTaM IIOJO CTIMKOIO PO3BUTKY Ta
HUPKYJSIpHOI ekoHOMiku. [msa ii 3acTocyBaHHS y BITUM3HSHIM MPaKTUII MPOEKTyBaHHS HEOOXinHa
po3poOKa Ta 3aTBEpIKEHHS BiAMOBIIHOI HACTaHOBW, 30ip Ta cCHUCTEMaTH3alisl y CTaHAAapTHY Oazy
JIAHUX 11010 BUKHUIB BYIJICIIO BiJl BUPOOHHUKIB Oy 1iBEIBHOT IIPOYKIII.
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BELIb M.T., MUXAJIIIBKA H.51 (YKPATHA, JIbBIB)

3MICT YIIPABJIITHHSI KOMEPHIHHUMU PUBUKAMMU SIK ®PAKTOPY
CTAJIOT'O JIICOKOPUCTYBAHHAA

Hayionanvnuu ynisepcumem «JIvgiscoka nonimexuixa”
79013,6y1. C. banoepu, 12, Jlvsis, Yrpaina; mariana.t.bets@Ilpnu.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.

BinnoBige Ha 3pocTarouy yBary i HOBI HAyKOBi 3HaHHS NP0 MHOXKHHHICTH POJi JiCiB Y
BUpIIIEHHI TI00AJBHUX MPOOJIIEM CYYacHOCTI YYaCHHUKH IIhOTO TIPOIECY IHTETPYIOTh BiATOBiIHI
3YCHIIISL 1 TIPOJIOBXKYIOTH KOHCOJITyBaTH 3aralbHOEBPOIICUCHKI JIICIBHUYY TONITHKY 1 1HCTpYMEHTH
CTaJoro JicoKopucTyBaHHsA. CTajie JICOKOPUCTYBAaHHS PO3TIIANAIOTH SK YNpPaBIiHHS JlicamMu U
JIICOBMMH IUIOIIAMH Ta TX BUKOPUCTAHHS TaKMM YMHOM 1 3 TAKOK IHTEHCHBHICTIO, SIKI 3a0€3ICUyIOTh
ix OioJyoriuHe Pi3HOMAHITTS, MPOTYKTUBHICTD, 3MATHICTD IO BiIHOBJICHHS, )KHTTE3MATHICTD, & TAKOXK
3/IaTHICTh BUKOHYBaTH ChOTOJHI 1 B MalOyTHHOMY BIAMOBIIHI COIiaibHI, €KOJOTIUHI Ta CKOHOMIYHI
GyHKIIT Ha MiCIIeBOMY, HAIllOHAILHOMY 1 I100a1bHOMY PiBHAX 0€3 MIKOAH AJIS iHIIHX €KOCHCTEM.

BuxonanHs1 3000B's13aHb 11010 30epeXeHHS 010pPI3HOMAaHITTS Ta MONEpPEPKEHHS BHHUKAIOUNX
3arpo3 IjIs JIICOBUX PECypCiB Ta THCKY Ha HUX TIOCHIIFOE POIb JIICOKOPHCTYBadiB y BUPIMIEHH]
Mpo0JieM YIpPAaBJIiHHS PU3UKaMU CBOET MisJIBHOCTI, a CcaMe 3aroTiBisl JCPEBUHU Ta HEICPEBHUX
pecypciB  Jicy Ha TiACTaBi CHELiaJbHOIO JI03BOJIy a00 BIAMOBITHO JIO YMOB JOTOBOPY
JIOBIOCTPOKOBOT'O TUMYACOBOT'O KOPHCTYBAHHS JIiCaMH.

[HCTUTYLIMHI  TEpEeTBOPEHHS y  BITYM3HAHOMY JIICOKOPHCTYBaHHI  CYHNPOBOIKYIOTHCS
BUHHUKHEHHSIM Hemepen0ayeHuX CHUTYalliid, 3HaYHUM 30UTKOM Bia 3aru0eni JiciB, HecTaOiIbHICTIO
YMOB BEJICHHS JIICOrOCHOAAPCHKOI JISUIBHOCTI, B 3B'SI3KY 3 UMM aKTYaJIbHOIO € NMpoOJieMa IOPIBHIHHS
BUTpPAT HAa CUCTEMY YTIPABIIHHS PH3UKAMHU JIiCOKOPUCTYBAYIB 1 pe3yJIbTaTiB YIIPaBIiHHS.

Orminka HayKOBOI Ta CTATUCTUYHOI iH(OpMAIIii CBITYUTH PO Te, IO PU3UKH JTICOKOPUCTYBAHHS
JIONUTFHO TIOJIUIMTA Ha BHYTPIIIHI PU3UKH, B TOMY YHCII Taidy3eBi (CTpaTeris JIiCOKOPHUCTYBadiB,
MIPUHIIMITY TisITFHOCTI Cy0’€KTY, HOTO pecypcH Ta iIHTEHCUBHICTh 1X BUKOPHCTAHHS, 1HIII) Ta 30BHIIIHI
PU3UKH, a caMe MPHUPOJIHI Ta TEXHOTCHHI PU3UKH, CKOHOMIYHI, COLIajbHI, MOJITHYHI, KOPYIIIiiHI Ta
inmn. Cepes HUX MOKHa BHOKPEMUTH THUIIOBI PU3WKH JIICOKOPUCTYBAHHS, SIKi BAHHKAIOTh BHACIIJIOK
MEBHUX TPUYMH. BUPOOHWYI (ITOTYXHICTH OONaJHAHHS MJI BIACHOI IMepepoOKH IIEpeBHHH, HOTO
HECTIPAaBHOCTI; KBaJi(iKallis MepcoHanty); KOMEPIiiftHI PU3UKH (3MiHU €KCIIOPTHHUX Ta IMIOPTHUX MUT;
BUTPATH HAa YCYHEHHS IIKI[UIMBUX JUIsi HABKOJIMIIHBOTO CEPEIOBHUINA HACTIAKIB JISIIBHOCTI
JCOKOpHCTYyBayua; 3a0e3neueHHs SKOCTI JlicoMaTepiaiiB, MUIOMaTepianiB, aIbTEPHATUBHUX BUJIB
najuBa, CaJUBHOIO Marepially, HpPOAYKIil MOOIYHOrO KOPUCTYBAaHHS, MHCIUBCHKHX ITOCIYT;
HEBUKOHAHHS JIOTOBIpHUX 3000B’s3aHb; HMOBIPHICTh HENIACHUX BHIAJKIB); KOPYIIIHHI pPU3UKU
(HETOCKOHANICTh AaHTUKOPYMIIHHOI TporpaMu Cy0’€KTy, OTPHMaHHS CHEIalbHUX JO3BOJIB Ta
TEHJIEPHI 3aKyIiBIi; CaMOBUIbHI PyOKHM JIiCY Ta iH.); €KOJOTiYHI PU3MKU (IPUPOIHOTO MOXOKEHHS
(cTuxiiHI JMXa, CE30HHICTh MPOAAXKY INPOJYKIii, BUKOHAHHS pOOIT Ta HAJaHHA IOCTYT) Ta
TEXHOTEHHOT'O MOXOJKEHHS).

VYrpaBiiHHS KOMEPLUIHHMMH pPHU3MKAaMHU JIICOKOPUCTYBaHHS MPOIOHYETbCS TPAKTyBaTH SIK
KOMIIJIEKC B3a€MOIIOB'I3aHUX HOPMAaTHBHO-TIPABOBHX, opraHi3auiifHo-aIMiHICTPaTUBHUX,
E€KOHOMIYHHX, I1H)KEHEPHO-TEXHIYHHX Ta IHIIMX 3aXOfiB, CIPSIMOBAaHWX Ha 3MEHIICHHS a0o0
NoTepePKEHHS MOXKIIMBUX a00 iICHYIOUHMX BTPAT B YMOBaX CTaJoro pO3BUTKY OyJie epeKTUBHHUM, SIKIIO
pilIeHHS peani3yloThCs K B eKOHOMIYHiM, TaK i COL[iaJIbHIN Ta eKoJyIoriuHii chepi.

B ymoBax HeBHW3HAUeHOCTI 1 pU3WKY €(QEeKTUBHICTh MPUHHSATTS YNPABIIHCHKHX pIllleHb
JCOKOpUCTYBauYaMH HEOOXITHO OIIHIOBATH 32 KPHUTEPISIMHU Ta IHJUKATOpAaMH KOHIICTIIl CTajoro
PO3BUTKY, SIKi IPOTIOHYETHCS BU3HAYATH 33 PIBHEM NPUHHATHOIO KOMEPLIHHOTO PU3HKY.
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'YEREMEYEV I.S.,2DYCHKO A.O., "REMEZ N.S.,
*KRAYCHUK S.0., *°0STAPCHUK N.O. (UKRAINE, KYIV, RIVNE)

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

Taurida National V.1. Vernadsky University; 04000, 33 Ivana Kudri Str., Kyiv, Ukraine
National 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 vy;
and the distribution of values yi™ corresponding to the m-th model.

TTTTTT
XN .
"
-

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 Q/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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JOKUTHPEN LM. (YKPATHA, KUIB)
OLIHIOBAHHSI PETTOHAJTBHOI EOGEKTUBHOCTI BOJIOKOPHUCTYBAHHS

KIII im. leopsa Cikopcbkoeo
03056, np. Ilepemoeu, 37, Kuis, Ykpaina, 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.

CeitoBuil 1eHTp naHux 3 reoindopmaruku Ta crajgoro po3Butky (CII/I-Ykpaina), skwii €
yneHoM CBiTOBOI cucTeMu gaHux Mi>KHApOJIHOI pajyl 3 HAyKH, Ha PEryJIsipHid OCHOBI BUKOHYE aHAIi3
CTaJIOTO PO3BHUTKY perioHiB Ykpainu [1]. Cuctema OLiHIOBaHHS CTaJIOT0 PO3BUTKY, 30KpEeMa, MiCTUTh
KOMIIOHEHTY SIKOCTI JKHTTS JIOJEH, KOMIUIEKCHY OIIHKY, fKa BimoOpaxkae B3a€MO3B’SI30K TPHOX
BUMIpIB CTaJIOTO PO3BHUTKY, €KOHOMIUHOIO, €KOJOriyHOro i couianbHoro. Kateropii momiThku, ski
(OpMYIOTh OIIIHKY €KOJIOTIYHOTO BHMIPY SKOCTI KUTTS JIFOJEH, OXOIUTIOIOTh TaKi HaIpsIMH
CTpaTeriyHoi YMpaBIiHCHKOI HiSUTBHOCTI y cdepi perioHadpbHOro po3BUTKY K «CTaH TOBKIJUID»,
«Ekonoriune HaBaHTa)KeHHs» Ta «EKosloriyHe KepyBaHHS.

3Ha4YeHHS! arperoBaHrX TMOKa3HUKIB €KOJOTIYHOTO BUMIpYy OTPHMMAHO Ha OCHOBI 1HIMKATOPIB,
cepen SKMX y KaTeropilo MONITHKH «EKONOTidHe KepyBaHHS» YBEACHO IOKAa3HHWK PETiOHAIBHOI
BonmoeekTuBHOCTI. 3Ha4yeHHs iHAWKATOpY «BomoedeKTHBHICTE» pO3paxoBaHO SK PIBHO3BAXKCHE
CepeIHE TaKUX TMOKA3HUKIB SIK BOJOEMHICTh BAJIOBOTO perioHanbHoro mpoaykty (BPIT) Ta ekonowmist
BOJIOCTIOXKUBAHHS y TPOMHCIIOBOCTI. 3HaYCHHS pPEerioHaNbHOI e(heKTUBHOCTI BOJOKOPUCTYBAHHS IS
OKpPEMOTO pETiOHy B 3BITHOMY pOIli OTPUMaHO Ha OCHOBI BH3HAUEHHS CYMapHHX OOCSTIB
BUKOPHUCTAHHS CBIXKOi BOJIM Y perioHi y po3paxyHky ao BPII. 3 meToto MopiBHsUIIBHOTO OI[iHFOBaHHS
BogoeMHOCTI BPII y peTpocniekTrBi 3amporoHOBaHO y SKOCTI JiNbHHKA BUKOpHCTOBYBaTH HEe BPII y
(haKTHYHMX I[iHaX 3BITHOTO POKY, a 3HadeHHs BPII y 1miHax ocTaHHBOTO 3BITHOTO POKY, OTPUMYBaHI 3
BUKOPUCTAHHIM 3HA4CHb 1HEKCY CIIOKUBYHUX IIiH.

Loy, = IRWE,  i+IR [-1-'_‘2-E oA IRWE, o0
= ferpaxdlis,  Iopr)
lrweri — Bogoemuicts BPII mus i-ro 3BitHOro poky, m%tuc. rpH; lrweisi, lrweizi, lrweisi — obcsr
BUKOPHCTaHHS CBDKOI BOJIM y PETiOHI Ha BUPOOHHWYI MOTPeOH, 3pOMIEHHS Ta CLIBCHKOTOCIIONAPCHKE
BOJIONIOCTAYaHHS, BiANOBiIHO, MIH M3 lgrpi — BalOBUI perioHaNBHHMN MPOMYKT, MIH IpH; lcpij —
1H/IEKC CIIOKUBYMX IIiH JUIA j-TO 3BiTHOTO pOKYy, j=[i+1,z], j<z, ne z= 2018 ms1 HBOTO JOCITIHKSHHSI.

He3miaHauM sifiepoM pedTHHTY 3a 3HaYeHHSIMH iHAnKaTopy «Bomoemaicte BPIT» (2004-2018 pokn)
€ 3aKaprarcbka 00J1acTh 3 MiHIMATLHUM 3Ha4eHHAM lrwe2013=0,11 M3/tuc. rpu (lrwet 2018=0,19 M%/Tc.
rpH). [o migepiB pedtunry 3a manumu 2004-2018 pokiB Takok MokHa BigHecTH IlonTtaBchky
(Irwe12016=0,26 M%THC. rpH) Ta KipoBorpaaceky (lrwei2018=0,30 mM%Tuc. rpH) obnacti. HesminauM
ayTcaiiepoM pedTuHry € XepcoHchKa 00J1acTh 3 MAKCMMAIBHUM 3HaYeHHIM |rwer 2007=23,80 M%/THc.
rpH Ta MiHiManbHUM  —  lrwe12004=12,74 wm%tuc. rpH  (lrwei2018=21,76  m%tuc. rpu). o
«BOJIOKOPUCTYBAYiB» 3 HHU3bKOIO E€KOHOMIYHOIO €()EeKTHUBHICTIO TaKOXX MOXHA BiTHECTH
HuinponerpoBceky, Jonenpky, 3amopizbky Ta KuiBcbky obnacti. [IpoTe BapTO 3BepHYTH yBary He
CTUTbKA Ha PEUTHHT PETiOHIB, SIKUHA OOYMOBJIEHO, Cepej IHIIOro, BEJWKOI KUIBKICTIO TMOOIYHHX
(axkTopiB, MOYMHAIOYM BiJ OCOOJMBOCTEH CTPYKTYPH PErioHaJbHOI E€KOHOMIKM 10 KJIIMaTHYHHX
0coONIMBOCTEH TEpUTOpIi, CKUIBKM Ha 3MiHIOBaHHA MoKa3HMKa BogoeMHocTi BPII mnst okpemoro
periony. Hanpuknaa, XepcoHCbka 00JIaCTh — €AMHHUN perioH, okpiMm Jlyrancekoi i JloHelbkol
obacrei, JUIst SIKOTO Tei moka3HuK mnoripmmeces npotsarom 2008-2018 pokiB i3 cepeqHIM MIOPIYHUM
3pPOCTaHHAM BOJOKOPHMCTYBaHHs Ha O;usbko 0,70 m%Tuc. rpr BPII. Binnumpka, J{HiNpONeTpOBCHKa,
JKutomupcrka, KipoBorpaacbka, KuiBchka, JIbBiBchbka, [lonraBchbka, PiBHeHchka, TepHOMiIbCHKA,
XapkiBcbka, YUepHiBerbka, YepHiriscoka o0acti Ta M. Kuis y 2017-2018 pokax A0CATIN HARHIKIMX
3Ha4eHb BojoeMHOCTI cBoix BPII 3 2008 poxy cKOpOTHBIIM BOJZOKOPHCTYBAaHHS y PO3pPaxyHKY IO
BPII y cepennbomy BaBiui, a KnuiBceka Ta [lonTaBchka — Maiike y HOTHPH pasH.

1. Amnamitmuni  3Bitm //  CHJ—VYkpaima. Jlata  owommenns:  01.07.2020. URL:
http://wdc.org.ua/uk/sustainable-development/reports (mara 3sepuents: 15.07.2020).

»x 103,
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OJII®IP FO.M., TABPUEJIb A M., TAPTUKA T.B.,
T'ABPUIIKO O.C. (YKPATIHA, JIbBIB)

JIETPAJIALIIAHI TPOIIECH B ATPOBIOIIEHO3AX SICHO-CIPHX JIICOBUX
IPYHTIB 3A YMOB TPUBAJIOT'O AHTPOIIOTEHHOI'O BILIUBY

Incmumym cinobcoxoco ecocnooapecmea Kapnamcvrozo peciony HAAH
81115, syn. I pywescvkoeo, 5, c. Obpowune, [lycmomumiscokuii p-1, JIvsiscvka 0011,
Vkpaina; 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 HEJOTPHUMAaHHA HAyKOBO OOIPYHTOBAaHMX BHMOT BEJEHHs 3eMiIepoOCTBa HaOyBalOTh
PO3BUTKY JAeTpajalliifHi MpOIecH, SKi MPHU3BOMATH IO 3HIKCHHS POMIOYOCTI IPYHTIB, MOTipIICHHS
arpoeKoJIOTiYHOr0 CTaHy Ta eKOJOTiyHOl CHTyamii 3arajgoM. ToMy yHOpaBIiHHS IPYHTOBUMH
mporecaMu 3  METOK CTBOPEHHS ONTHUMAaJbHHUX €KOJOTIYHMX YMOB JJsl  BUPOLIYBaHHS
CLITBCHKOTOCIIONAPCHKUX KYNIBTYp TMOTpeOye OpraHizamii CHCTEMAaTHYHOTO KOHTPOIO 32 OCHOBHUMH
BJIACTUBOCTSIMH Ta MOKa3HUKAMH POJIFOYOCTI IPYHTIB.

BaxmuBUM TecT-iHAUKATOPOM, SKHH 00 €KTHUBHO BifOOpaka€ arpOEKOJIOTIYHUI CTaH IPYHTY,
TICHO MOB'S3aHUI 3 HANPSIMOM T'OCIIOAAPCHKOT0 BUKOPHUCTAHHS 3€MEJIb Ta € BaXJIMBUM (PAKTOPOM, L0
PETYIIOE PicT 1 PO3BUTOK POCIHUH, KUTTEAUTBHICTS IPYHTOBOI O10TH € eMicis Jiokcuay KapOoHy, Ha
IHTCHCUBHICTh BUAUICHHS SIKOTO CYTTEBO BIUIMBAE KUCIOTHICTH IPYHTY. TOMY JOCIHIKEHHsI IPOLIECiB
emicii rpyaTom CO- B arpo0iomieHo3ax 3aJIe)KHO BiJI TPUBAJIOT0 aHTPOTIOTEHHOTO BILTHUBY € BAXKITUBUM.

Bucoky iHpopMaTHBHICTS 0710 (HYHKIIIOHATBHOTO CTaHy €KOCHUCTEM, SIKi MPOAYKYIOTh TOW UX
IHIIMH piBeHB JIOKCHIy KapOOHY, MOKHA OTPHMATH JIMIIE Y 0a30BUX CTAlllOHAPHUX JOCIiAaX, OJHUM
3 sikuX € TpuBanuil pocnin 3aknagaenud B [Hctutyti CTKP HAAH B 1965 p. 3 pi3HUMH cuCTeMaMHu
yIoOpeHHS 1 BallHyBaHHS Ha SICHO-CipUX JIICOBHUX MIOBEPXHEBO OTJIEEHUX IPYHTAX.

PesynbTaT mociimkeHs CBiI4aTh Mo Te, IO HE3aA0BUIbHI (hi3UKO-XIMiYHI BIACTUBOCTI IPYHTY
BapiaHTIB KOHTPOJIO Ta MIHEPAJIbHOTO YJIOOPEHHS, 3yMOBJICHI HU3bKUM 3Ha4deHHsM pHicr (4,1-4,3),
BHCOKHM BMICTOM CHOJYyK pyxomoro amioMmiHito (60,0-118,0 MI/Kr IpyHTY), HECHPUATIHBHM
rpynoBuM cknagoM rymycy (Crk : Cdk piBae 0,64) He TUIBKM CHIOBUIBHIOIOTH PICT 1 PO3BUTOK
KOPEHEBOI CUCTEMH POCIIHH, ajie 3MEHIIYIOTh MaiKe BJIBIYl BHJIIIGHHS JIOKCHY KapOOHY 3 MOBEPXHi
rpyHTy — 720 ppm-rol, Ipu HboMy YHMCENBHICT GaKTePiii-aepobiB 3HMKyEThCs 10 2,8-10” KYO/T.

3a cyMiCHOTO BHECEHHS MiHEpaJbHUX NOOpHUB, rHOO 1 BamHa npu pHker 5,6 iHTEHCUBHICTBH
BHJIJIEHHS JiOKCcUIy KapOoHy 3poctae o 1400 ppm-rox?, a umcenbHicTs GakTepili-acpobiB 3a 1uX
yMOB ctanoBuTh 3,4-10" KYO/r. Boanouac Ha BapiaHTax KOHTPOJIIO Ta MiHEPAIBHOTO yI0OpPEHHS
KUTBKICTh TUTICEHEBUX TpHUOIB BABIYI IEpEeBUIyBaJla BapiaHT ONTHMAILHOI CHCTEMH YIOOpEHHS i
cranoBmwia 18000 KYO/r rpyHTy.

Oco0MMBO PI3KO 3HIKYETHCSI IHTCHCHUBHICTh BHJIUICHHS JiOKCHAy KapOoHy y 2,5-3,2 pasu
NOPIBHSIHO 3 ONTHMAaJIbHUM BapiaHTOM 3a YMOB BHUIaJaHHS 3HAYHOI KUIBKOCTI OMHaniB, IO
crocTepiraerbest B anuii yac. Lle cBituuTh Ipo CyTTEBE 3MEHIIEHHS ra3000MiHy Ha MOBEPXHI HU3BKO
Oy epHUX MaJIOCTPYKTYPHUX KUCIUX SICHO-CIPHUX JIICOBUX TPYHTIB BHACIIJIOK YTBOPEHHSI KipKH.

TakoX BiJ3HAYEHO 3pPOCTaHHS 1HTEHCHBHOCTI BUAUICHHS MIOKCHUIYy KapOOHY Y BapiaHTax
KOHTPOJIIO Ta MiHEpPaJbHOTO yIO0OPEHHS BOCEHH ITiciis 350€BOi OpaHKH, IO CBIAYUTH PO aKTHBHUI
nepedir mporeciB MiHepaiizaiii Ta 3HIKEHHS T'YMYCOYTBOPEHHS Ha KHCIHX SICHO-CIPUX JIICOBHX
IPYHTaX 3a BHCOKOI KHCIIOTHOCTI TPYHTOBOT'O PO3UYHHY ITiJ| BILTUBOM (akTopy oOpoOiTky. B ymoBax
CHJIFHOKHCIIOT peakuii y CKiaai TyMycy IPYHTY 3pOCTa€ BMICT PyXOMHX (YIbBOKHCIOT 10 44,0—
47,1%, B TOMy 4HCIIi «arpecuBHEX» J10 7,5—8,0%, 110 MiIBUIIYy€e pyXOMICTh I'yMYCY i HOro BTparu.

OTxe, BKIIIOYECHHS SICHO-CIPUX JIICOBUX MOBEPXHEBO OTJIEEHUX IPYHTIB Y CLIBCHKOTOCIIOIAPCHKE
BUPOOHMITBO AK ©0e3 Jo0puB, Tak 1 3a YMOB IHTEHCHBHOTO XIMIYHOTO HaBaHTaKEHHS
CYIIPOBOKYETHCSI MOTIMOICHHSIM PO3BUTKY IMiA30MCTOrO MPOLECY, IPOSIBOM JIerpalalliiHuX 3MiH Ta
He 3a0e3neuye 30epe)KeHHsT eKOJIOTOBIAITBOPHUX (YHKIIIH 1 OXOPOHY POJIOYOCTI.
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RADOMSKA M., KOVALSKA V. (UKRAINE, KY1V)
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 Association 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, Italy, 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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BOJIBYMH LA., TATIOHWUY JI.C. (YKPATHA, KUIB)

BUKHUIU JIOKCUAY CIPKU TA IINJ1Y HA
BYTI'UIbHUX EJEKTPOCTAHIIAX YKPATHU

Inemumym gyeinonux enepeomexnonociu HAH Ykpainu
04070, eyn. Anopiiecvka, 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.

VYxBaneHHs ypsuoM Ykpainn HamioHanbHOTO IIaHy CKOPOYEHHS BUKHAIB 3a0pyIHIOIOYHX
PEYOBHUH Bijl BEUKUX CHATIOBAIBHUX ycTaHOBOK (nami — HIICB) craButh nepen oneparopamu TEC
YkpaiHu BUMOT'Y HE IIEpEBUIIYBAaTH IPAHUYHI 3HAYECHHS BAJIOBUX BUKHUIB 3a0pyAHIOIOUNX PEUOBUH B
iJIOMy TI0 KpaiHi 3a KoxkeH pik Ail miany — 3 2018 go 2028 p. ans SO2 Ta muy 1 3 2018 mo 2033 p.
JUTSL OKCHJIB a30Ty. TeXHOJNOT14HI HOpMaTHBU A0MycTUMHUX BUKUIIB SO2 Ta muty Ha Tepmin aii HIICB
BU3HAuUeHi B Haka3i Minnpupoau Big 16 motoro 2018 p. Ne 62. 3ajava OLIHKK OYiKyBaHOTO BUKHUILY
3a0pyQHIOIOYNX peYoBHH 3a KokeH pik podoru TEC € akrtyampHOIO 1 i ¢axiBmiB, 1 s
IPOMaJICHKOCTI.

KoHueHTpanio BUKUIIB MIKiIJUBUX PEYOBUH B JUMOBHX ra3ax Ta iX BaJOBUH BUKWA MOXKHA
po3paxyBaTu 3a O(imiHHAUMH METOAWKaMH, MpuiHATHMH B KpaiHax €C Ta YkpaiHi yepe3 BUTpaTH
nanuBa (Byriuist, IpUPOTHOIO ra3y Ta MasyTy), o cnoxusaeTbes Ha TEC, Temnoru ix 3ropsHHsS Ha
poboumii cTaH, TeXHIUHIN aHai3 Ta eneMeHTHUI ckiaj. [loBHa iH(oOpMaIis mpo MapKu BYTiJUIs, IO
noctauyaetbca Ha TEC, loro BUTpaTH, €JIEMEHTHUM CKJIaJ Ta TEIUIOTY 3TOPSHHS, SK IPaBUIIO,
HepoctymHa. OdinilHi mopiyni 3BiTH MiHICTEpCTBA €HEPreTHKH Ta 3aXUCTY MOBKULIS MPO podOOTy
€JIEKTPOCHEPTETHYHOTO KOMIUIEKCY MICTATH iH(QOpMaIilo MPO KiTbKICTh BUPOOICHOT eNeKTpOeHEeprii
ta temwiotd Ha TEC Ta mporHosHi OamaHcu BHPOOHHMITBA eiiekTpoeHeprii. Tomy Hamu Oyio
PO3pOOHUTH HOBU aNrOPUTM NMPOTHO3YBaHHS BUKUIY 3a0pYyJHIOI0UO] PEUYOBHHH, 1110 YTBOPIOETHCS IPU
cnamoBanHi Byrunist Ha TEC, B 3a51e)KHOCTI BiJl KiIBKOCTI BUpOOJIeHOT (BiAMYIIEHOT) eNeKTpoeHepril
(MBTtrox) un Terota (I'kai) 3a koxeH pik poboru TEC.

3a po3po0iIeHUM aNTrOpUTMOM BUKOHAHO po3paxyHKH BUKKIIB SOz Ha TEC Vkpainu y 2017 ta
2018 pp. Pesynbratm po3paxyHKiB 30iraroTbcs 3 HasBHUMH omepaTuBHUMH nanumMu TEC Ta
pe3yiabTaTaMH PO3PaXyHKIB 3a CTaHIAAPTHOK METOJUKOI0, IO 0a3yerbcs Ha iHpopMallii mpo
CIOXMBaHHS Ta €JIEMEHTHHH CKJaJl BYrijuisi. BcTtaHoBneHo, 1m0 3HaueHHs KOHUEeHTpaliid SO2 B CyXux
nuMoBux razax Ha TEC Vkpainu y 2017-2018 pp. B 3a1eXHOCTI Bii MapKu najiuBa, BMICTY CipKU Ta
croco0y NIUIAKOBUAAIEHHS B KOTJI Oynu B fiamazoni 1520-5900 mr/am3, a 3aranbHi BajoBi BUKHIN
SO; cranoBuwm 0yin3bko 620 THC. T. 3HaYCHHS MUTOMHMX BUKUIIB SO 3HAXOAMIUCS Ha piBHI 14—15
r/kBtrox Bianmymenoi enekrpoeHeprii npotu 1,2 r/kBtron — pius mist ByrineHux TEC kpain €C.

Ha TEC VYkpaimu y 2017-2018 pp. Bukupanocs Onuszbko 100 Tuc. T mwiny. 3HA4YCHHs
KOHLIEHTpaLii Iy B JUMOBHX rasax ykpaincekux TEC 3Haxommmucs B mianazoni 300-1800 mr/mme,
3HayeHHS NHTOMUX BHKHIIB NWIy Ha KBTrox BigmymeHoi enektpoeneprii cranoBuiau 0,8-5,1
r/kBtroa, mpotu 0,2 r/kBtroa — piBas cydacHux ByrineHuX TEC xpain €C.

Po3pobnennii  anroputM MPOTHO3YBaHHS BUKWIIB JIO3BOJIUB  IPOBECTH  PO3PAXyHKH
MaKCUMalbHO jgomyctuMux BUKuIiB SO. ta muny Ha TEC VYkpainu. YcTaHOBIEHO, IO piBeHb
BanoBux BukuAiB SOz Ta muty Ha TEC Ykpaian y 2018 p. He nepeBulIyBaB MaKCUMAJIbHO MOXKIMBUN
3rigHo Hakaszy Minnpupoau Big 16.02.2018 p. Ne 62. Ane HIICB nependayae y 2028 p. 3MeHIIIEHHS
miopiuHux BUKKIIB SO2 Bifl BEIMKUX CHAIOBAIBHUX YCTaHOBOK 10 51,0 THc. T, a ity — 110 5,2 THC.
T., T0OTO 3MeHeHHs: BukuaiB SOz B 10-15 pasis, a nmuy — B 20 pasiB. Kpim toro, Ykpaina micins
1.01.2029 p. mae 3abe3neuntu B aumoBux razax TEC morpumanns koHueHtpaiii SO ne Bumie 200
mr/emS, a iy — 20 mr/eEMS, six Toro Bumarae Jupextusa 2010/75/€C npo npomuciosi Bukuau. s
JOCSATHEHHSI €BPOIEHCHKUX EKOJOTIYHMX MOKAa3HUKIB HEOOXiTHO PI3KO MiABUIIUTH e(EeKTUBHICTH
ICHYI0YOT0 MIOOYHCHOTO 00JaHaHHA a00 moOy1yBaTH HOBE I'a300YHCHE YCTaTKyBaHHSI.
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MOKPEIIBKHI B.O., BOJIbUMH IL.A. (YKPATHA, KUIB)
KATAJJITUHYHE 3HUKEHHSA BUKU/IIB HA MAJIOMY BYTI'VIBHOMY KOTJII

Incmumym syeinonux enepeomexwnonocitu HAH Ykpainu
04070, eyn. Anopiiscvka, 19, Kuis, Yxpaina; volchyn@gmail.com
Hayionanvnuu ynieepcumem xapuoux mexnonoeit,
01030, syn. Borooumupcoka, 68, Kuis, Ykpaina

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 Burmnsiai BOASHOTO PO3YMHY NPUCATKH TUTOMOIO BUTPATOIO
40 1/t Byrijuis MOJaBaBcs y KaHald BTOPUHHOTO Ta TIEPBUHHOTO MOBITPSI BOJOTPIHHOTO BYTUJIBHOTO
koriia WR-12 dgepe3 cucremy mo3yBaHHs. KiJbKICTh 103aTOpIB Ta iX pO3TallyBaHHS 3aJ€XHUTh BiJ
TUTOILI TOTIEPEYHOro nepepisy Ta KOHQIryparii moBiTPOIPOBOAIB, a TAKOXK camMol KOHCTPYKIT KOTJIa.
VY xotiax WR-12 Oyno BukopucTano 6 103aTopiB KaTajizaTopa TOpiHHs: 2 — AJIsl IEPBUHHOTO TIOBITPS
Ta 4 — 751 KaMepH 3rOPSHHS KOTJIa.

B pexumax pobotu xotiiB 6e3 nomaBaHHs kaTtanizaropa REDUXCO cepenupomoboBmii KK
OpyTTO KOTJIB 3a OanaHcoM 3a mepiox pobotu 7 mHIB craHOBHB 73.92%. Chnocrepirajivcs 3Ha4Hi
aMILTITY/IA KOJIMBAaHb 3MiHN XapaKTEPUCTHK POOOTH KOTJIA.

CepenHi TTOKa3HUKHW TI0 BYTULTIO B peXuMax 0Oe3 IMMomaBaHHS KaTalli3aTopa TOPIHHS: TeIoTa
sropsiHHs — 22,192 MJx/kr, 30abHICTE — 16.57 %, Bosoricth — 13.9 %, BuTpaTa nanusa — 36.91 T 3a
12 ron. po6otu a6o 3.08 T/roz.

ITin wac momaBanus katamizaropa REDUXCO npotsrom 7 mHiB B po6oTti koTnie WR-12 Oymu
OTpUMaHi TakKi 3MiHH:

e [IBUIIMIACS TEMIEpaTypa siipa 30HU TOPiHHS BYT1JIS;

® 3MEHIIWIUCS aMIUNTYyId KOJWBaHb 3MiHH XapaKTEPHCTHK POOOTH KOTNA, IO CBIAYUTH MPO
OiNBII cTaTy pOoOOTY KOTJIA;

® 3HW3WMBCSA BMICT BYTJICHIO B JIETKIH 301 Ta MUIaKy B cepeauboMy Ha 16.11%, mo € HacmiakoM
3pPOCTaHHsl TEMIIEPATYpPH B MAJMBHi; 3HU3WINCS BHKMIU OKCHIIB a30Ty 263 10 247 mr/m® Ta
okcuay Byruento 3 250 o 208 ppm;

e 30iIbIIMIIACS CEPeHs TeIIoBa MoTyxHicTh 2 koTiiB 3 50.10 I'JIx/rox (13.31 MBT) no 52.82
I'Tx/ron (14.67 MBT), 1110 CBIAYMTH PO 3HMKEHHS BTPAT TEIUIA 3 JUMOBHUMH ra3aMH Ta BTpaT
Teria yepe3 MexaHiuyHu 1 XiMIYHUI Heoma;

e cepenHs eEeKTHBHICTh 3a MPSAMHUM OaaHCOM KOTJa TMPH TOAaBaHHI KarajizaTopa TOpIHHS
REDUXCO cranoBuna 79.47%, mo Bianosinae 30inpmenH0 KK/ 6pyrTo koTina Ha 5.55%.
Cepe/iHi NMOKa3HUKH IO BYTULIIO B PEKHMMax 3 MOJABAaHHSAM KaTali3aTopa TOPIHHS: TEIIoTa

sropsiHas — 22.861 M/J[x/kr, 30mbHicTh — 16.88 %, Bonoricte — 12.19 %, Butpara naiuea — 35.06 T 3a
12 rox. pobotu abo 2.92 1/rox.

Bukopucranns karamizaropa ropinHi REDUXCO npusBeno 1o miaBuiieHHS €(eKTHBHOCTI
KOTJIa ripu no3yBaHHi katanizaropa REDUXCO npsimum MeTooM Ha 5,55% (1110 03HaYa€e 3MEHIIICHHS
NUTOMHUX BUKWAIB BYTJIEKHCIIOTO ra3y Ta 3HIKEHHS CHOXHMBaHHS nanuBa Ha 6.92%). Ha Taky x
BEJIMYMHY OyAYTb 3MEHILIEH] TAKOXX BaJIOBI BUKUIM AIOKCUAY CIPKH.

['oOBHYM YMHHUKOM IMO3UTUBHOTO €(pEeKTy KAaTAIITHYHOTO TPOIIECY € TiJBUIIEHA IIBUIKICTh
peakiiii OKHCJIECHHsS MPOJAYKTIB HEMOBHOTO 3TOPSHHS BYIJICIIO 32 JIAHIIOTOBUM MEXaHI3MOM 3a
Y4acTIO ra30MoJiOHMX BITBHUX PaHKaIiB.

Bukopucranns karanizaropa ropiaas REDUXCO 3MmeHnIye HaBaHTa)XEHHS Ha 00JIaJIHAHHS Ta
BYT1JIbHI )KUBUJIBHHUKH, 110 TIPU3BOAMTH JIO0 3MEHIIICHHS CIIOKUBAHHS CHEPrii Ha BJIACHI IOTPEOH.
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MIIMBUILCHKUM B., BOJIBUMH I. (YKPATHA, KUIB)
HAIIIBCYXE CIPKOOYNIIEHHA U1 BYT'TJIBHUX KOTJIIB

Incmumym syeinonux enepecomexuonoziu HAH Yxpainu
04070, eyn. Anopiiscvka, 19, Kuis, Yxpaina; volchyn@gmail.com
Hayionanvnuu ynieepcumem xapuoux mexHooeit,

01030, syn. Borooumupcoka, 68, Kuis, Ykpaina

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.

Hupextusa 2015/2193/EU BcTaHOBMIIA 711 CEpEHIX CMATIOBAILHUX YCTAHOBOK HOMiHAIBLHOIO
TEIIOBOIO MOTYXHIcTIO Big 1 1o 50 MBT oOMexeHHsI BUKUIIB 3a0pYJHIOIOUMX PEUOBHH: A1OKCHUIY
cipku — He Bumie 400 MI/HM® IS ICHYIOUMX Ta JJIi HOBUX BYTUIBHUX KOTIIB; My — He Buie 30
MI/HM® s icHyrounx Ta st 20 MI/HM® HOBHX BYTITBHUX KOTIIIB; OKCHIIB a30Ty — He Buie 650
mr/uv® i icHyrounx Ta s 300 Mr/HM® HOBMX BYTiNBHMX KOT/IiB. BusHauaibHUMH (hakTOpamu
BUOOPY TEXHOJIOTIM Ta300YMINEHHS TOPSA 3 BHUCOKOK E(QEeKTHUBHICTIO BUAAJCHHS 3a0pyIHIOHOYOL
PEYOBUHM € YTUII3AIlisl OTPUMAaHUX MPOAYKTiB Ta300YHIIICHHS.

[IporioHOBaHa TEXHOJIOTiSI HAIMMBCYXOi aMoHilHOI aecynbdypusamii 3abe3rnedye BUCOKY
e()eKTUBHICTh 3a PaxXyHOK HAsBHOCTI JIBOX MeEXaHi3MiB B3aemonii amoniaky NHsz 3 cipunctum
arrimpunoMm SO;: pimmHHO-Aa3HUM B Kpamli aMoHIHOI BoguM Ta ra3o-(asHUM B Ta30BOMY
cepemopuii. Bmucoka edekTmBHICT, Tra30-pasHOrO pearyBaHHS Oyna  eKCIIEPHMEHTAIBHO
miATBEp/HKEeHa JOCHIPKEHHSIMHU Ha JabopaTopHiil ycTaHOBII [HCTUTYTY BYTUIBHHX €HEPTOTEXHOJIOTIH
HAH VYkpainu, xomu npu temnepatypi Bumie 110 °C Oymo oTpuMaHo 3B’SI3yBaHHS TIOKCHIY CipKH
amoHiakoMm Ha piBHi 80 % (3a yMOBHU JOTpHMaHHs MoJsibHOTO BifgHoueHHs: HoO/NHz > 1).

Po3risiHyTO MOKIIMBICTB CIIOPY/PKEHHSI yCTAHOBKHU HAIIBCYXO01 aMOHIHHOT fiecynbhypu3aiii ams
BYTUIBHUX KOTJIIB 3 KOJIOCHUKOBOIO pEIIiTKOI 1 BHTpaTolo Byriwist Omuspko 3500 xr/ron.
[IpoTrOHY€TBCS  CHOPYIUTH PEAaKTOp HAIIBCYXOrO0 aMOHIHHOTO CIPKOOYHMIICHHS BHYTPIIIHIM
JiaMmeTpoM 2.5 M i akTHBHOIO BHUCOTOKO 13.6 M. Lle 103BOiMTH 3a0e3MeYUTH HE MEHIIE 5 CEKYH]I
nepeOyBaHHs JUMOBHX Ta3iB B akTUBHIN 30HI. CepeHs MIBUIKICTh AMMOBUX Tra3iB Iepell BXOJOM B
peaxTop NpH BXiaHii Temneparypi auMoBux rasziB 160 °C craHoBuTHME 2.72 M.

JlMMOBI ra3u micas MHIOOYMINEHHS B INTATHUX OaTapelHMX LUKIOHAX OyAyTh NMpSMyBaTH B
peaKTop HaIiBCYyXOr0 aMOHIMHOTO CIPKOOYMIIEHHS, KWW Oyle pOo3TallloBaHUHM Tepe]] TKAaHWHHUM
¢inprpom. Ilicns peakTopa CipKOOUYHINEHHS AMMOBI Ta3H CIPSMOBYIOTHCS B TKaHWHHHHA (DiTbTp, B
SKOMY Ha pyKaBax (iIbTpa 0CapKYEThCS CyXHH MOPOIIOK CyIb(aTy aMOHif0.

ITpu n006OBIH BUTpaTi Byruuist Ha KOTJI 84 T Ta BXiAHIN KOHIEHTpaIll aiokcumy cipku 5000
MI/HM® IS JOCATHEHHS BHMXinHOT koHmeHTpanii SOz 200 mr/mm® (edexTuBHicTh He MeHmEe 96 %)
notpeba B 25% aMoHiiHIN BoAl cTaHOBUTHME OJIM3BKO 6.5 T, a cynbdary amoHito Oylie yTBOpIOBAaTUCS
omu3bKo 6.3 T/1eHb. BapTicthl T cynbhaTy aMoHir0 MpUOIU3HO BABIYI BUIIA 32 25% aMOHIWHY BOJTY.

3acTocyBaHHS TEXHOJIOTII HamiBcyxoi aMoHiNHOI necynbdypuszamii Ha BYTUIBHOMY KOTII
JO3BOJINTh 3HU3UTH BUKHUJ AIOKCHIYy CIPKH JI0 €BPOIEHCHKUX €KOJOTIYHUX BHMOT Ta OTPUMATH Ha
BUXO/I CyXHH MOpOLIOK Cynb(aTy aMoHil0, KUl € MiHepaJbHUM JOOPHBOM, 3 KOMIICHCALIIEO
eKCIUTyaTalliifHuX 3aTparT.
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BOJIBYMH LA., TATIOHWUY JI.C. (YKPATHA, KUIB)
BUKWJIA PTYTI HA TEILIOBHUX EJJEKTPOCTAHIIISAX YKPATHHA

Incmumym syeinonux enepeomexwnonocitu HAH Ykpainu
04070, eyn. Anopiiecvra, 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.

Pryte € T700anmpHOI0 3a0pyJHIOIOUOI0 PEYOBHHOI HAaBKOJMIIHBOTO cepefoBuia. Bona
MIPUCYTHA Y BYTLIII BCiX THIIB 1 BUBLIBHAETHCS MPU HOTO TepMidHii epepoOrii. Y 2015 pori 3aranpHi
Bukugu pryti Bix TEC cranoBunu Bixg 255 no 346 1. 3HWKEHHS BUKWAIB PTYTI MiJIPUEMCTBAMH
eHepretuky, Hacammepeq TEC, € i akTyanbHOIO 1 0OrOBOPIOBAHOIO B CBITiI €KOJOTTYHOIO MPOOIEMOIO.
B VYkpaiHi pTyTh Ta 11 CIIOIyKH BiTHOCSTH JI0 MIEPIIOTo Kiacy Hebe3neku (Haa3BHUaitHO Hebe3meyHi).

l'onoBHiI ¢akTopy, M0 BH3HAYAIOTh 00 €MH BHKHIIB PTYTi BiJ TEIUIOBOI €HEPTeTUKH — IIE
00CsITH CIIOKMBAaHHS BYTUUIS, BMICT y HBOMY pPTyTi, HasBHicTh Ha TEC ouncHux ycraHoBok. B
octaHHi poku Ha ykpaiHcbknx TEC cnoxuBaetbest Big 22 g0 30 MutH. T Byriuis mopiuno. Bmict pTyTi
y BHKOIMHOMY BYTUDIi Moke 3miHtoBatucs Bim 0.1 r/T mo 300 r/T B 3aleXHOCTI Biff T€OJIOro-
TeOXiMiYHUX OCOONMMBOCTE (opMyBaHHS BYTUIbHHX MoOKIamiB. [y yKpaiHCBKOTO — BYTiJUIsA
JoHenpkoro Oaceliny cepentiii BMicT pryTi ctanoBuTh 0.70 (0.08—8.55) r/T, JIbBiBCbKO-BOJIMHCHKOTO
Oaceiiny — 0.40 r/T.

Po3paxyHkoBi MeToau BH3HAYECHHS BUKUAY MIKI[UIMBHX PEYOBUH, IO YTBOPIOIOTHCS IPU
CHAJIOBaHHI ManuBa, 0a3ylOThCS HAa BHKOPHCTaHHI KoedillieHTa BHUKHIY. Bukug pryTi MOXHA
po3paxyBaTH 3a GOpPMYIIOI0:

Eig =10" Kig-B-Q,
ne Ewg — BanmoBmii Bukua pryti, T; Qi — HWKYa poboua TemoTa 3ropstHHsS mamuBa, MJDK/KT;
B — BuTpara Byriyuis 3a mpoMixkok 4yacy (pix), T; ng — xoediuieHt BUKUIy pryTi, r/I' Ix:
CH

Hg — QS [aBH.H st(l_nsy Xl_ ff)+ fr(l_ ey )]’

CHg— MAaCOBHH BMICT PTYTI Y BYTIJUI, MI/KT; 8gmw— YacTKa 30JIH, SKa BHXOJUTh 3 KOTJA Yy BUIJIAAIL
JIETKOI 30JIM, 3aJCKUTh BiJ TUIY MUIaKOBHIANCHHS, f— KoedimieHt 30aradeHHs pPTYTi Micis
30JI0BJIOBJIIOBaHOT ycTaHOBKM (3Y), 3a BIJICYTHOCTI €KCIIEPUMEHTAIBHHMX JI[AHUX, CTAHOBUTH 1;
f— gacTka pTyTi, sIKa BUXOJUTh y ra3onofiOHOMy BUTJsiai, craHoBUTH 0,9; Msy— edekruBHicTs 3V,
Nrsy— €EKTUBHICTD YJIOBJIEHHS ra3onoionoi ¢ppakuii pryti B 3Y.

MacoBuii BMICT PTYTi y BYriUli BH3HAYAETHCS 3 €JIEMEHTHOIO aHaii3y MajiuBa, OPI€HTOBHI
3HAYEHHS CHg, MI/KI' BU3HA4alOTh 3T1IHO 3 JII0OYMMH HOPMAaTUBAMH: JUIS JOHELBKOI0 BYTJLII MapoK A
0,28, IT - 0,2, JI ra II" — 0,14 ta 0,16, BiANOBiHO, ITFBIBCEKO-BOJIOHCHKOTO Byrimisa mapku I — 0,16.
Hamri gocnmipkeHHST MOKa3yloTh, IO I1i 3HAYEHHS MOKHA BHUKOPHCTOBYBATH SIK TEPBHHHY OIIIHKY.
EQexTHBHICTD YJIOBIIOBaHHS TBEPAUX YACTUHOK 30JI0YJOBIIOBAIBLHOI YCTAHOBKOIO 1|3 3AJICXKHUTH BiJ|
TUIy OYHCHOTO OOJIaJIHAHHS, BCTAHOBIIEHOTO Ha TEIUIOCWIOBIH ycraHOBIi. EdekTHBHICTH
VIIOBIIOBAHHS Ta30MOJIOHOT PTYTI My 3aJEXKUTh BiJ| THUIMY 30JI0YJIOBIIOBANBHOI YCTAaHOBKH 1
HasIBHOCTI 1HIINX 3aX0/iB OYMCTKH AMMOBHX Ta3iB, 1 CKJIaJa€ AJsl eJIeKTpocTaTuuHux ¢ineTpis 0,35.

BukoHaHo po3paxyHKH KOe]illi€eHTiB BUKHIY Ta BaJOBUX BUKHIIB pTyTi Ha ykpaiHcbkux 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 cknanae 33% Bixg BUKWAIB pTyTi B arMochepHe MOBITpsS YkpaiHu 3rigHo naHux JlepxaHOl
ciyx0u cratuctuku Ykpainu. KoedinieHTn BUKUAIB pTyTi 3HaxoAsThes B mianasoni 0,0040-0,0065
r/I'JI>K, mpruyoMy BHCOKI 3HA4eHHS BiAMOBigaroTh Byriumo mapok A Tta Il. [lutomi Bukumu pryTi Ha
ykpaincbkux TEC y 2017 — 2018 pp. Oyau Ha piBai 0,095— 0,10 r/t. J{yist mopiBHSIHHS, TUTOMI BUKHIH
pTYTi B cBiTOBii enepreruni — Big 0,07 mo 0,13 r/T Bukopucranoro manusa sk it TEC, tak i ans
TEL] i KoTelIEeHb.

k
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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 (lec.uw), 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 | 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 Rin 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 — Ring; 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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HETPYIIIKA LM., TIETPYIIKA K.I. (YKPAIHA, JIbBIB)

IMPOI'HO3YBAHHS EKOJIOI'TYHOI'O PU3UKY BIAITPAIIBOBAHUX
EJIEMEHTIB KUBJIEHHS HA TOBKIJIJIA

Hayionanvnuti ynisepcumem «Jlvgiscoka nonimexuixay
JIvsis, , Yikpaina, 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.

[lpy momazaHHi BignpanboBaHWX OaTapeioK B TOTIK TBEpAMX MOOYTOBHX BIAXOMIB 1 iX
MOJANTBIIIOTO0  3aXOPOHEHHS 32 PAaXyHOK MEXaHIYHHX TONIKO/PKEHb 1 KOpO3ii TMOPYIIyeThCs
TepMETHUYHICTD KOPITYCY 1 BiJOyBa€eThCs BUIICHHS X BMicTy. Bucokuii BMicT y GatapeiikaXx CBHUHIIIO,
KaJMII0 Ta IHIIUX BAXKKUX METAJiB Ta CIOJYK, SIKi BOJIOJIIOTH HEOE3NCYHMMHU BJIACTUBOCTSMU, B
MOJIANTBIIIOMY TPH3BOJUTE A0 3a0pyJAHCHHS HABKOIHUINHHOTO CEPEIIOBHINA Ta BTPATy EKOJOTIYHOT
HaJIMHOCTI exkocuctemoro. llpm 1bOMy, HamifHICTP EKOCHCTEMH BH3HAYA€ThCA SK 3IaTHICTH
€KOCUCTEeMH 1 11 OKpEMUX YaCTHH MPOTUCTOATH KOJIMBAHHSM 30BHIIIHIX (PaKTOpPIB i 30epiraT CBOIO
CTPYKTYpy 1 (yHKIiOHamBHI ocoOmmBOCTI. JlOCTIKEHHS TIO0 €IIEMEHTHOTO CKIAAy IaTbYUKOBUAX
Oarapeiiok mposommnu Ha Momemi «EXPERT 3Ly — mpunmaxg mas mpoBeneHHS MPenu3iiHAX
BUMIpIOBaHb B YMOBax CTalliOHapHUX 1 MOOUTbHHX Jsabopartopiili. Eneproamcnepciitnnit
pentreHodayopecuenTHuii ananizarop «EXPERT 3L» npusHaueHwid Ay BUMIPIOBaHHS MacoBOI
YaCTKHU €JIEMEHTIB 3 aTOMHUMH HOMepamu Bix 12 (marHii) mo 92 (ypaH) B OZHOPIIHUX MOHOJITHHX
3pa3kax METaJeBHUX CIUIaBiB (3MHMBKH, neTami, ¢oJbrd i T.1.). B aHamizatopi peaii3oBaHHi METOX
eHeproaucrepciiinoro pearrenodayopecuenTHoro ananizy (P®A) peuorun. Ileperara mporo Meroay
mepea iHIMMMH — HepyWHIBHHN KOHTPOJb 00'€KTIB aHadizy. MeTom M03BOJIs€ BU3HAYATH CKJIa[ IMapy
PEYOBHMHHM aHAJI30BaHOTO 00'ekTa TOBHIMHOIO Bim 10 MKM 10 1 MM B 3aJeKHOCTI BiJ IIUTBHOCTI i
CKJIay 1Iapy.

Jns aHamizy BIUIMBY Ha JOBKULIS TONi€JIEMEHTHOTO CKiaay OaTapeiioKk BHKOPHUCTOBYBAIU
METOJUKY «Eco-iHaukaTop 99», mis mporo Oynmu 3rpyroBaHi HEOOXimHI JaHi, a came: OCHOBHI
MaTepiaju, 0 HeOoOXi IHI JJIsi BUTOTOBJICHHS OaTapeliok, KOMIUICKTYIOUl KOKHOI CKJIaZ0BOT CUPOBHUHH
Ta Marepiaiy, SKi PO3MIISAAIOTHCS SIK BXOJAM; IMPOIECH, TaKi SIK TPaHCIOPTYBaHHS, Oe3mocepenHiit
NpOIeC BUTOTOBJICHHS, IO CYMPOBO/DKYIOTHh JKUTTEBUH IMKI MPOAYKTY (Buxojau). [locTymoBo 10
NpOrpaMy BHOCWIIMCH JIaHI MPO OKpeMi YACTHHHU TPOLECY i3 3a3HAYCHHSAM CKIIAJOBUX MaTepialis,
KOMITIOHEHTIB 1 MPOIIECIB, 1110 X CYIPOBOIKYBAJIH.

IIporpamue 3abesneuenns (II3) SimaPro nae MoxnuBiCTH aHami3yBaTH MNPOIAYKTH 3
ypaxyBaHHSAM CIICHApiiB TMOBO/UKEHHS 3 BiIXOJaMH, SIKH MOXXHA MOJICIIOBATH CaMOCTIHO, B
3aJIKHOCTI BiJi 00paHOro mpoaykry. Eco-inaukarop 99 € ogHUM i3 METOIB, SIKUI JI03BOJISE HaM
MPUUHATH OAHY OI[IHKY IS BChOTO NPOAYKTY — TaK 3BaHUH exonociunuil indexc. lle cyma Bcix
OKPEMHX €KO-TOYOK a00 YaCTKOBUX iHAEKCIB JUIs BCIX MPOIECIB XKHUTTEBOTO IUKITYy. OOUrcIoBaibHa
nporieypa 3IHCHIOEThCS IIISIXOM TTiICYMOBYBaHHS PE3YJIbTaTiB 3BaXKyBaHHS (a3 KHUTTEBOTO IUKITY.

Hamu 3anpornonoBanuii HOBUH MiJXi[ U OLIHKKM BIUIMBY HE MPOCTO OaTapeukw, sIK Takoi, a il
MOJIIKOMIIOHEHTHOTO CKJIaJly Ha CTaH JOBKULIS, 4Yepe3 BH3HAUEHHS HAJIHHOCTI EKOCHCTEM, Ja€
MOJJIMBICTh OTPUMATH KiJIbKICHI MOKa3HUKH CTIMKOCTI Ta BTPAaTH NPUPOJTHUX €KOCHUCTEM, IO MOXKYTh
OyTH BUKOPHCTaHI, K IHIMKATOpUM CTaHy IOBKIUIA, a BIATaK OI[HKH E€KOJIOTIYHOI CKJIaJ0BOI,
BaYKJIUBOI JIJIs1 BA3HAYCHHS PEATbHOTO BILIMBY IOJTIETIEMEHTHOTO CKIIay OaTapenok.

Ha ocHOBI mOKa3HHKIB, OTPUMaHHX NPOrpaMor0 SimaPro MOXIUBUII pO3paxyHOK THX
MOPOTOBUX BEJIMYMH, 1103a SKMMH BiZIOYBaIOTHCS HEraTUBHI SBMIIA, IPOIHO3YBAHHS Ta MOJICITIOBAHHS
CUTYyaI[il, KapTyBaHHs JKEPEJ PU3UKIB, MOHITOPUHI 3MiH, a 1€ JO3BOJUTh BUSABUTH NMPUUUHHU ILIHX
3MiH a00 BCTaHOBHTH (DaKTOpH, IO CIOBUIBHIOKOTh YW CTPUMYIOTh HAOJMKEHHS E€KOCHUCTEM JIO
KPUTUYHOT'O CTaHy, TOOTO PO3POOHUTH NPEBEHTUBHI 3aX0H 3aro0iraHHs KatacTpogam.
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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_|@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 commaodity 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.

Ceminap 1 Seminar 1


mailto:bugaeva_l@ukr.net

40

3ACIIKO LB., 2[TIOJIYTPEHKO M.C., 2MAHJIPUK O.M.
(YKPATHA, IBAHO-®PAHKIBCHK)

MATEMATHUYHA MOJEJIb EKOHOMIKO-EKOJIOI'TYHHUX
CUCTEM NI AINTPUEMCTB

YUlepacasne azenmemeo soonux pecypcis Ypainu,
01004, syx. Benuka Bacunvrxiscoka, 8, m. Kuis, Ykpaina, zasidkoiryna@gmail.com
2 [eano-Ppankiecvkuii Hayionanshull mexuiunuil ynisepcumem nagpmu i 2azy, 76000,
eyn. Kapnamcwka, 15, m. Ieano-@pankiecok, Ykpaina

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".

bazoBor0 MOJIEIITI0 €KOHOMIKO-€KOJIOTIYHUX CUCTEM ITiIPUEMCTB € MOJIENb «XIDKaK — KEPTBa»
Ha OCHOBI amapary 3BHYaWHUX AW(epeHIlialbHUX pPIBHIHH B HEJIHIMHIN MOCTAaHOBIN, CTBOpEHA
Ansdpenom Jlotkoro Ta Bito BombTeppa. Momenb po3risiiae CHTYaIiio, Ui OMHCY SIKOi BBEIIEHO
dynxuii x(t); y(t); z(t), me: x(t) — xomTH, MO0 BUAUIAIOTECS HA MPOBEJCHHS 3aXOJIB MO KOHTPOJIO
eKoJIoriuHoi cutyartii; Y(t) — MarepianbHi 30MTKH BiJl HETATUBHUX BILUTUBIB HA €KOJIOTIIO PETIOHY Bi
BUPOOHMYOT MisuTbHOCTI; Z(t) — TpOIIOBUIl CKBIBAaJIEHT, SKHH XapaKTEPH3YE PIiBCHb MPOMHUCIOBOTO
BUPOOHMITBA, K; - KOe(illi€EHTH MOJIE]i, BCTAHOBJICHI METOJIOM €KCIIEPTHHX OIIHOK:

B pesynbraTi omepiKyeTbcs HACTylHA CHCTEMa 3BHYAHHWX Iu(epeHLiallbHUX PiBHSAHB, L0
3B’s13ye 3minHi X(t); Y(1); z(t):

dx

7 =Kx(A —x)-K;v + Kz=z (1)

F; = KA — )+ Kg(B —v)v + Kgz

az
= :K—:{-—H WV
ﬂt r g,

3 BIJNOBIJHAMH TIOYaTKOBHMH YMOBAaMH, SIKi XapaKTepH3YIOTh IOYATKOBI 3HAa4YeHHS QYHKIIH
x(1); y(1); 2(): x(0) = xo; ¥(0) = yo; 2(0) = 20

Mogens goBeneHa 10 YMCENbHOI pearizamii y BUIJISII IPOrpaMHUX KOMIUIEKCIB 32 METOAaMU
Pynre-KyTra, siki J03BOJISIOTH OJIEpXKAaTH KapTHHY po3moaity BeawuuH (yskiii x(1); y(t); z(t), ska
BIAMOBiJa€ I[iIIM MoJentoBanHs — 3adikcyBatu pict Z(f) — TpomoBOro eKBiBaJCHTY, SKHi
XapaKkTepu3ye piBeHb MPOMHKCIOBOrO BHPOOHMIITBA NpH criaganHi Y(t) — marepianbHUX 30UTKIB Bij
HETaTUBHUX BIUTUBIB HAa €KOJIOTIIO PErioHy Bix BHpOOHWYOI misutbHOCTI. Ilpm 1bOMy BHBUYAETHCS
QUHaMika BkaamaHHs X(1) — KOWmITIB, IO BUAUISAIOTECSA Ha TMPOBEAEHHS 3aXOJiB 10 KOHTPOIIO
€KOJIOTIYHOI CHUTYyallii Ta OIIHIOETHCS PE3yJIbTaTH IOTO BKJIAJaHHS. [IOTEHIIHHO MOXIUBUM €
ONTUMI3aliHUH Mpo1iec MiHIMi3allii KOIITIB MPU MaKCUMaJIbHOMY e(eKTi BiJl IX BKJIaJaHHs.
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BACHWJIEHKO C.M., BOJIbUMH LA. (YKPATHA, KUIB)
AMOHIMHA AJTbTEPHATHUBA BYTJIEIIEBOI EHEPTETUKHA

Incmumym syeinonux enepeomexwnonocitu HAH Ykpainu
04070, eyn. Anopiiscvka, 19, Kuis, Yxpaina; volchyn@gmail.com
Hayionanvnuu ynieepcumem xapuoux mexronoei,
01030, syn. Borooumupcoka, 68, Kuis, Ykpaina

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 TEHJEHIis 3HIKEHHA YaCTKH BYIJICLEBOI EHEPreTHKH 32 PaxyHOK CTPIMKOIO
3pOCTaHHSl BBEACHUX MOTY)KHOCTEH BiIHOBIIOBAIRHHUX JKEpesl eHeprii (Hampukial, COHSYHOI Ta
BITPOBO1) CTaBUTh HA TIOPSIIOK JCHHUI MUTaHHS 3a0e3MeYeHHS Oe3medHoi poOOTH E€HEepPreTHIHUX
cucteM . OTHUM 3 IUIAXIB BUPILICHHS i€l MPOOIeMH € aKyMyJTIOBaHHS €Heprii 3 il BUKOPUCTaHHSIM B
nepion notpedu. s nporo B eHepreTuii Bike 0araTo pokiB AJIs HOTO CITYKaTh T1IPOaKyMyTIOBaIbHI
BaybHI enektpoctaiii (I'AEC), mist cnopy/pkeHHS SKUX MOTPIOHO 3aTydaTd Ty’Ke BETHKi KaImiTalabHi
KOIITH Ta 3aiMaTH BEJWKI IUTOMI i BOJOCXOBHINE. AKTHBHO PO3POOISMIOTHCS TaKOX TBEPIOTIIBHI
aKyMYJISTOPH BEJIMKOI MOTY)KHOCTI. HakKONWYeHHsS BEJIUKUX KIJIbKOCTEH BOJHIO SK HaHOUIBII
EKOJIOTIYHOTO T[TajiBa BHUKJIMKAE BEJIWKI TPYMHOMII MIONO OE3MeYHOCTI #oro 30epiraHHsS Ta
TPAHCTIOPTYBaHHS Ha BEJIMKI BiICTaHi. AJBTEPHATHBOIO BHUIIE HABEACHUM aKyMyJSITOpaM €Hepril
Moxke ctath amoHiak NHas, sxuii Mae Hxk4ay Teriory 3ropsHHs 18.8 MJDK/Kr, a mpoayKkTamu Horo
OKHCIICHHS (CMIATIOBAHHSI) € MOJICKYJIIPHHUN a30T Ta BOJSHA Mapa 3TiJJHO PeaKIii:

4NH3 + 302 <> 2Nz + 6H.0 (1)

[lepeBaramm amoHiaKy € JOCTyNHICTH peareHTiB — a3oTy N (3 moBiTps) Ta BogHio H»
(enexTpomizoM 3 Boau ab0 HUIAXOM MpoOIeCcy PUPOPMIHTY 3 OpraHiyHOrO NajunBa). BupoOHUITBO
aMOHIaKy € IPOMHUCIIOBO PO3pOOIICHUM TporiecoM 3a MeTo oM ["abepa-bomra npu Trcky Butie 140 6ap
Ta Temnepatypi ommspko 450 °C. Ha chorogHi cBiTOBE BHPOOHUIITBO aMOHIaKy CTaHOBHUTH OJHM3BKO
180 mutH. T/piK, 1 Ha 11e BUTpaYaeThes 0JiM3bKo 1.5 % croxuBaHHs eHeprii B cBiTi. Ha choroHi B CBiTi
AKTUBHO JIOCHIKYIOTBCS Ta PO3POOJSIFOTBCS ENIEKTPOJIi3HI TEXHOJIOTIi TeHepalii aMoHiaky Npu
atMoc(epHOMY THCKY Ta HHU3bKill Temmnepatypi. JocmimHi eneKkTpoidi3Hi YCTaHOBKH Ha TBEPIUX
€JIEKTPOJTITAX) JOCATAIOTH IUTOMOTO BUXOly aMoHiaky Ha piBai 1078-10"° mons/(m?:c).

AMOHIaK MOXXE€ BHKOPHCTOBYBATHCS SIK TIaJIMBO CEPEJHBOI KaJOPIMHOCTI 3 BHCOKOIO
TEMIIEpaTyporo 3aiiMaHHA, a30THE JOOPUBO (y BUTIISLAI aMOHIMHOT BOJIN) Ta HOCIH BOJIHIO SIK HAHO1IIBIIT
€KOJIOTIYHOr0 TajvBa 3 METOI MHOro 3acTOCYBaHHS B PI3HMX TUIAX EHEPreTUYHUX YCTAaHOBOK
(mBuryHH, TypOiHM, MANKWBHI KOMIpKH TOIIO). AMOHIaK Ma€ HaWBUIIMK PiBeHb BMICTY BOJHIO cepel
yCiX BIZJOMHX JDKEpell Horo TpuBayioro 30epiraHHs. AMOHIaK BXK€ JIOBTiI POKH TPAHCIOPTYETHCS Ha
BEJIMKi BiZICTaHI 3a1i3HUYHUM, aBTOMOOUTHPHAM Ta BOJHHM TPAHCIIOPTOM i TPyOOTIPOBOIaMHU.

Ockinbku BUPOOHHUIITBO aMOHIaKy BHMAara€ BHCOKHX eHepreTWyHux Butpar (Bim 20 mo 80
KBTrog/kr amoHiaky), To HOTo JOIUIEHO TEHEPYBATH IIiJ] Yac HIYHUX MPOBaTiB HABAHTAXKEHHS, KOIH
HHU3bKA I[iHa Ha eJIEKTPOEHEPTrit0, TUM CAMUM IOKPAILyI0ul poOOTYy €HEProCUCTEMH. A BUKOPUCTAHHS
aMOHIaKy K €HepreTHYHOTO IMajrBa JOIIBHO JIMIIE B MKH CHOXHBAaHHS €JIeKTPOSHEPTii KO IiHa
Ha Hel MakcuMaibHa. MiclleM TIeHepalii aMOHiaKy MoXke OyTH OyIb-sKe, M0 Ma€ IOCTYH [0
€JIEKTPUYHOI eHeprii, BOAM Ta OPraHiYHOro manusa (y pa3i 3aCTOCYBaHHS MpoLecy pUPOPMIHTY A
OTPUMaHHs BOJIHIO), HAIPUKJaJA, BYTUIbHI IIaXTH, M0 OyAyTh 3aKpHBATHCS 1 BHUMYILIEHI Bech Hac
BUKauyBaTd Boy. OCKUTBKH JHKEPEIIOM a30Ty € MOBITPSI, TO OJJHOYACHO HA OJJMH MOJIb a30TYy 3 TOBITPS
cenapyerbest 0.268 mons kucHio. Lleit kuceHs moxe OyTu BUKOpUCTaHUH B peakuii (1) sk yacTuHa
HEOOXiZAHOTO AJIsl OKUCIeHHS KHCHIO. [Ipy MOBHIM BiAMOBI Bil BUKOPHUCTAaHHS OPraHIYHOrO HaluBa
BOJICHh MOKHA OTPHUMYBATH IIIISIXOM €JIEKTPOIIi3y BOJIH, IO € Jy)Ke eHepro3arpaTHum mnporecom. [1pu
OTpPHMaHHI BOJHIO €JICKTPOJIi30M BOJHM Ha | MOJb BOJHIO BHJIUISETHCS TiB MOJS KHCHIO. B Takomy
pasi B piBHsHHI (1) BeCh CIOXHUTUI KHCEHb Oy/i€ IPOAYKTOM €JIEKTPOIi3y BOIH.
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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 1ISO 14020, ISO 14024.

With regard to construction products, the general principles of its certification are given in the
system of international and European standards ISO 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 um, 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 SOz, NO,, NO and CO) by 100 pg/m3
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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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 m3-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'l, 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 m3 (GBM), 1.8 million m® (RF),
and 1.5 million m3 (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-ha't) total (m?3) mean (m3-ha't) total (m®)

Reference 127.2 7100 33.0 1600
k-NN 711 4300 27.8 1300

RF 81.6 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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LIYPUIL'TH B.L., KAPABUH B.B., CUCA JIL.B., PAK 10.M. (YKPAIHA, JIbBIB)

YCTAHOBKA JJ151 MOJAEJIOBAHHS ITPOLIECY ®LIbTPAIIL 3ABPYJTHEHHAX
PO3YMHIB YEPE3 TOBIIY TIPYHTY ABO JOHHUX BIJIKJIAIB

Jlvgicokuti OeparcasHutl yHisepcumen 6e3neKu HCUmmeoisiibHOCmi
79007, eyn. Knenapiecvka, 35, m.JIvsis, 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.

PanrroBe, katactpodiuHe HAAXOKEHHS BENHKHX 00’€MiB 3a0pYyIHIOIOYNX PEYOBHH y TPYHT
HEMHUHYYE TMPU3BOANUTH O MOTPAIUITHHA 3a0pYyIHIOBAYIB Yy IiJ3€MHI Ta 9acTO 1 y TTOBEPXHEBI BOJIH.
s BUpilIeHHSI HU3KM HAYKOBHUX Ta MPaKTHYHHX 3a7ad y ragy3i eKoJOoriuyHoi Oe3Mmeky Ta HUBUIEHOTO
3aXHUCTYy € HEOOXiMHICTh y CTBOPEHHI Takoi YyCTAaHOBKH, B SKili peali3oBaHa MOXKIUBICTh
CTaIrfioHapHOTO (Hi3MIHOTO MOJENIOBaHHS Tporiecy (inmpTpallii 3a0pyTHEHNX PO3YMHIB Yepe3 TOBIILY
IPyHTYy ab0 JOHHHX OcajiB, BUOOpPY SKICHOTO Ta KiIIbKICHOTO CKJIaAy 3a0pyaHIOBada Ta CKIamy
IPYHTOBOTO HAIOBHIOBAaua, JAWCTAHLIAHO KOHTPOJIOBATH HAMOBHEHICTh 3a0pYAHEHUX PO3UYMHIB B
poOouUiif YacTHHI, a TaKOX MOXKIHWBICTH BiAOOpy 3a0pyOHEHHMX pO3YMHIB TicHs (impTpartii ams
MPOBE/ICHHS MOPIBHAJILHOTO aHAII3Y.

B ocHOBY mocTaBieHa 1ijdb BAOCKOHAIECHHS YCTaHOBKH JAJs (Ji3MYHOTO MOJETIOBAHHS MPOIECy
¢inpTparnii 3a0pyIHEHHMX PO3YUHIB dYepe3 TOBHIYy IPYHTY abo MOHHUX OCajiB, B SKid MUIIXOM
MOJIEpHi3allii, OCHOBaHOi Ha HOBIf CYKYITHOCTi, pO3TallyBaHHI KOHCTPYKTHBHHX €JEMEHTIB Ta
B3a€MO3B'S3Ky MK HHMH, JOCATAETHCS CIPOIICHHS MPUCTPOIO, MiABHINEHHS TOYHOCTI JOCITIIKCHHS
3a0pyTHEHUX PO3YHHIB.

3amavya BUPINIYETHCS 3aBISKH TOMY, IO YCTAaHOBKAa MICTHUTh €MHOCTI, BUTOTOBJIEHI 3 XiMi4HO
IHEpTHOTO Marepiaiy, IpUUYOMY Ha €MHOCTI BCTaHOBJICHO AaT4MK piBHSA Boau 3 RF—momynem, me
€MHICTh BHKOHaHa y ¢opMmi LWIiHApa W PO3AJIEeHa Ha JBa BiJCIKH, KOTpi 3’€AHaHI MiX cOOO0
pi3b0OBHUM 3’€THAHHSIM, M SKHUMH 3HAXOAUTHCA cucteMa Qinbrpis. [lepmuit Bincik — e Bifcik As
MIEPBUHHOTO 3MIlTyBaHHS 3a0pyAHEHUX PO3YHHIB 3 TPYHTOM, APYTHH BiACIK — poOoda yacTHHA,
NPUYOMY Ha €MHOCTI BCTAHOBJIGHO IIKATY PiBHS HANIOBHEHOCTI Ta KpaH JUIst 3a00py Ta BiJBEeJCHHS
BO/IH.

IIpornec ¢inprparii 320pyIHEHHX PO3YHHIB Yepe3 TOBIIY IPYHTY a00 JOHHHUX 0CaJliB TPOBOIATH
TAaKUM YUHOM: JIO MEPIIOTo BiJICIKY EMHOCTI Yepe3 BiIKPUTHI OTBIip MOJIAIOTH BOY 3 3a0pyIHIOBAYEM.
Po3unH 3a0pyaHIOBaYa MpOXOIUTh Yepe3 TOBILY IPYHTY a00 JIOHHUX OCalliB Ta, 3[iHCHIOIOYH TPOIIEC
¢binpTparii, HAAXOIUTH 10 pobodoro yactuHU. 1Ipo HasBHICTHE HEOOXIAHOI KiITBKOCTI BOJU B POOOUIi
€MHOCTI CHTHaJIi3y€ BMOHTOBaHHHU JIaTIHK.

KoHcTpyKiisi 3amponoHOBaHOi YCTaHOBKH 3aXWIIeHa NMAaTeHTOM YKpaiHW Ha KOPUCHY MOJEINb
(YcranoBka 111 MOJIEJIIOBaHHS Tipolecy (inbTpauii 3a0pyIHEHUX PO3UHMHIB Yepe3 TOBILY IPYHTY abo
JIOHHUX BiAkmamiB: mat. 143139 Vkpaina: MIIK G09B 23/12, GOIN 33/18, GO1N 33/24, GO1F 23/02,
GO1F 23/18. Ne 202001006; 3asBn. 17.02.2020; omy6n. 10.07.2020, 6ron. Ne 13) Ta mpoiinma
HeoOXiIHI BUTIPOOyBaHSI.

3asBieHa KOpHCHA MOAEIh MOXe OyTH 3aCTOCOBaHA HE TUIBKM B JIOCHIIHUX YCTaHOBKAx AJIS
¢i3MyHOrO0 MOEIIOBaHHA mpolecy (iabTpalii 3a0pyJIHEHUX PO3YMHIB Yepe3 TOBILY IPYHTY abo
JIOHHUX OCAaJ(iB, a TAKOX JJI BUITAJKy CTAI[lOHAPHOTO (Hi3MUHOr0 MOJICIIOBAHHS MPOIECiB (ibTpariii
3a0pyJHEHUX PO3YMHIB, JIe JOCTIHUK Ma€ 3MOTY KOHTPOJIIOBATH SKICHHMN Ta KUTbKICHHUX CKJIaJ
3a0pyIHIOBaYa Ta CKJaJ] IPYHTOBOT'O HAIIOBHIOBAYA.

3amponoHoBaHa YCTaHOBKA MOXKE OYTH KOPHCHOIO JUIS HAYKOBHX Ta MPAKTHYHHX ITiPO3ILTIB
HdepxxaBHoi cnyx0u VYkpaiHu 3 Haa3BHYaHUX cuTyali, MiHicTepcTBa ekonorii  YKpaiHu,
HamionaneHoi akazemii Hayk VYkpainu, MiHicTepcTBa OCBITH 1 Haykd YKpaiHu, OpodibHHX
3apyOi’KHUX MiIIPUEMCTB Ta OpraHi3arii.
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HAYKOBI 3ACAJIA Y3ATAJIBHEHHS AKICHOI OLIIHKA EKOJIOT'TYHOI'O
CTAHY IPYHTY, 3ABPYJHEHOI'O HA®TOIIPOJAYKTAMMU
Hayionanenui asiayitinuti ynisepcumem
03058, npocnexm Jlrwbomupa I'ysapa, 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.

IocriliHe 3pocTaHHsS AHTPONOIEHHOrO BIUIMBY Ha JOBKULISA TMPU3BEIO 10 HEOOXITHOCTI
YIOCKOHAJICHHS CUCTEMH €KOJIOTIYHOTO OI[IHFOBAHHS CTaHY CKJIAJOBHX JOBKIJUISA, OCKIJIBKYU JIIOUYMHA B
VYkpaiHi CcaHITapHO-TITIEHIYHUI peraaMeHT He € 00 €KTUBHUM SIKICHUM KPHUTEpiEM OIIHIOBAaHHS
€KOJIOTIYHOI0 CTaHy CKJIAJOBUX HABKOJIMIIHBOIO CEPEAOBHUINA. BCTaHOBICHI B AepiKaBHUX
HOPMAaTUBHHUX JOKYMEHTAaX BHMOTH CylepedaTh (i3i0JOriyHHUM KpUTEpisiM; BOHM 3acCHOBaHI Ha
AHTPOTIONEHTPUIHOMY MiIXOA1, TIPU TOMY, IIIO JIFOJAWHA € OJHUM i3 HaWOIIBII CTIHKHX O1070TI9HUX
BUJIB JI0 BIUTMBY 30BHIIIHIX YWHHUKIB. OCHOBHHUM € HEJIOJIIKOM €KOJIOTIYHOTO HOPMYBAHHS € Te, 110
OimpIlla YacTUHA HOPM HE BPaxOBYE 3aKOHU (QYHKIIOHYBaHHS EKOCHCTEM Ta MEXaHi3MU ix
CaMOBIIHOBJICHHS. ICHyrO4Ya cHCTEMa CaHITAPHO-TITI€HIYHOTO HOPMYBaHHS € 3aTpPaTHOK Ta
MaoeeKTUBHOIO 1 6a3y€ThCsl HA 3aCTOCYBaHHI KUTBKICHHX XapaKTEPUCTUK — TPAaHUYHO JOITYCTHMUX
kounentpaniit (I'IK) 3abpynaiorounx pedoBuH. [lana cucrema HopMmyBanHs 3a ['JIK € cy0’ekTHBHIM
CIOCOOOM KOHTPOJIO, Tak-sK 3aCHOBaHA Ha TMOPIBHSHHI (AKTUYHUX KOHIECHTpAlili 3 TpaHUYHO
JIOITYCTAMHMH, 1 32 PaxyHOK I[LOTO YK€ JOBI'HH Yac B CBITI MIHA€ThCS apryMEHTOBaHIA KPHUTHIIL.
Bu3HaueHHS OKpeMHX YMHHUKIB BIUIMBY HE Ja€ LIICHE YSBJICHHS [P0 CUHEPreTHYHUN €EeKT BIUIUBY
3a0pyqHIOBaYiB Ha CTaH JOBKULIA Ta BiANOBITHO, HE BPaXOBYE I1HTEHCHBHICTh CTPYKTYpHO-
(GYHKIIOHATBHUX 3MiH MpOIIECiB, O B HUX Bif0yBaroThcs. Jo Toro x, Iie Ha erarni po3poOJieHHS
EKOJIOTIYHUX HOpMAaTHBIB HE BpaxoBaHi TepuTopiasbHa audepeHmiamis Ta crnenudivyHa
XapaKTepUCTUKA perioHiB. BpaxoByroun 3a3HauyeHi HEJOJIKUA €KOJIOTIYHOTO HOPMYBaHHS HAayKOBIIi-
€KOJIOTH TOCTIHHO PO3pOOISIFOTh METOAMKH YJOCKOHAICHHS! CHCTEMH OLIHIOBAHHS CTaHY CKIIAJOBHX
JIOBKIJUTSL. AHAJI3 HEONIKIB ICHYIOUHX aBTOPCHKUX METOAWMK CHCTEMH €KOJIOTIYHOTO HOPMYBaHHS Ta
e(heKTUBHICTh 3aCTOCYBaHHSA PO3pOOJICHHUX IHTETpaJbHHUX iHAEKCIB IMOKa3aB, IO BCi BOHH 0a3yrOThCA
Ha 3aCTOCyBaHHI KinbkicHUX xapaktepuctuk (1K) 3a0pynHiorounx pedoBuH. CydacHi JOCIiKEHHS,
MEPEeBAKHO 30Cepe/PKEeHI Ha JOTPUMAaHHI HOPMATHBIB JUIS 3a0e3Me4YeHHS HEOOXiTHHMX BUMOT
0e3mepepBHOrO MPUPOAOKOPUCTYBAHHS B IHTEpECAax JIIOJCHKOIO CYCINbCTBA, OLIHIOBAHHIO X
CTPYKTYpHO-(PYHKITIOHANBHUX 3MiH B iHTepecax Oiocdepu: eKOJNOTiYHUX MOKa3HHKIB aTMOc(hepHOro
TIOBITpsI, TMOBEPXHEBUX BOJHUX OO0 €KTIB, IPYHTOBOTO MOKPHBY, Ha JaHWH MOMEHT, HaXajib, HE
npuainseTses yBaru. Hemockonana cucrema caHiTapHO-TITi€HIYHOIO HOPMYBAHHSI IIPU3BeNa /10 TOTrO,
0 3arajibHa €KOJIOTiYHA CHTyallisl B HaIlli KpaiHi Ta 3a 1I MEKaMd € He3aJ0BLIbHOI 1 BCe
aKTyalbHINIMM CTa€ TIHTAHHS TMOIIYKY CYYacHWX METOJIMK HOPMYBaHHs SIKOCTI KOMIIOHEHTIB
JOBKILIA, SKi O OXOIUTIOBANM MOKA3HUKH 1 KpUTEpii iX CKiamy Ta BIACTHBOCTEH, IO B CYKYIHOCTI
JO3BOIMJIO © BUPIMIM [poOJeMH, MOB’si3aHi 3 O€3AyMHUM, XIDKAllbKHM, HE pauiOHaJbHUM
MIPUPOJIOKOPUCTYBAHHSAM Ta 3a0e3neumso O eKoJIoro-30ajaHcoBaHU pO3BUTOK Oiocepu ycix
iepapxiuHUX PiBHIB OopraHizamii Ha BCiX PIBHSIX YHpPaBIiHHS.

Ha cporogni Taka cucTreMa OLHIOBaHHS BiJICYTHS 1 TOMYy, HE ICHY€ 3araJbHOBH3HAHOI
VHIBEpCaIbHOI METOJMKH OIIHIOBAHHS SIKOCTI CTaHy CKIQJIOBMX JIOBKULISAL, 30KpeMa, IPYyHTY,
3a0pyqHEHOro HaTOMPOIYKTaMH. 3alpONOHOBAaHA HAMHM METOJMKA CTBOPUTH HEOOXIJHE MiAIPYyHTS
JUI. OTPUMaHHs Yy3arajlbHEHOI SIKICHOI OLIHKM €KOJIOT1YHOrO CTaHy JOBKUULIA, HEe 0a3ylo4uch Ha
KiTbKicHUX xapakTtepuctukax ['JIK.
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CAMAPCBKA A.B., IYJIIH M.B., 3EJIEHBKO [0.B. (YKPAIHA, JIHITIPO)

JOCJIIPKEHHSA BMICTY BAKKUX METAJIIB Y 3BABPYJIHEHOMY
BAJIACTHOMY HIEBEHI

Jninpoecokuii HayionanbHUl YHigepcumem 3aii3HUYHO20 MPAHCNOPMY IMEHI
axaoemixa B. Jlazapsna;, 49010, eyn. Jlazapana, 2, Juinpo, Yrpaina; 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 3ami3HUIMX CBITY MepeBaXka€ MUIIX 3 BEPXHBOIO OyTOBOIO, IO CKIIATAETHCS 3 PEHOK,
CKpilJieHb, mman Ta OanacTHOTO Iapy. bamacTHui miap Bifirpae BaKJIMBY pojib y 3a0e3nedeHHi
CTIKOCTI MUIAXY, PO3MOMTI CTATUCTUYHWUX Ta JAWHAMIYHMX HABaHTaXEHb, JPEHAXI arMocqepHOi
BOJIH, 1 B IIiIOMYy, y Oe3merni pyxy.

Ha samisHumsix Ykpainu MaTepianamu OanacTHOro Imapy € mieOiHb, TpaBiii, YepemanHuK Ta
micok. Bimomo, 1o mebeHeBul 0anacT € HalKpaluM MaTepiajoM JUIsl BUKOPHCTaHHS Ha JIISTHKAX
3alli3HAL, Je MBHUAKICTE pyxy mnepesurnye 100 xkm/ron. 1lleGiHp BUTOTOBISIOTH i3 TBEPIUX IOPIT
NPUPOJHOTO KaMEHIO: TPaHiTy, KBapUuTy, Aiaba3y, aioputy, 0azanpTy, BamHsiKy Ta iH. Ha 1 km
3aJTI3HUYHOTO HUIAXY YKIamaeThes g0 2000 M° GalacTHOro ImeOeH!0, HOro TOBIIMHA [0 HIKHBOI
MoBepxHi mman ckiragae 30 cm.

AHami3 ocTaHHIX MyOJiKamiid TOKa3aB, M0 OCHOBHA YaCTMHA HAYKOBUX Mpalb HPUCBIYCHA
BUBYCHHIO I1H)KCHEPHO-TEXHIYHMX XapaKTEPUCTHK OaJacTHOro Imapy u nedopMariii, 1o
BinOyBalOThCs TMiAg yac Horo ekciuryaramii Ta oOCIyroByBaHHA. AJie MpU HBOMY BaXKJIWBUM
HaNpsIMKOM HayKOBHX JOCIIIKEHHS, [0 MAIOTh 3HAYHY €KOJIOT1YHY CKJIaJ0BY, 3aJHIIA€THCS MUTAHHS
e(eKTHBHOTO OYMILIEHHA 0alacTHOro mapy Bia 3a0pyAdHEHb, HOTO TMOBTOPHOTO BHUKOPUCTAHHS Ta
3a0e3MeYeHHs HaJISKHOTO IPEHAKY aTMOC(HEPHHIX BOJ.

3ami3HMuHMHA [e0iHb MOXHA pO3MNIAJaTH K IEepBHHHE (caM 10 cobi NMPUPOAHMN KaMiHb
MICTUTh BaXKKi METaM y PI3HUX KUTBKOCTSAX) Ta BTOPUHHE JDKepeno 3a0pyaHeHHs goBkims. [in gac
eKCILTyaTallil 3aJli3HUYHOr0 NUIAXY MIEOIHb IMiJ] €0 CUJIbHUX HABAHTAXCHb CTHUPAETHCS, MOBLIBHO
NOJPIOHIOETECST Ta 3a0pyIHIOETHCS 32 PaxXyHOK BTpPAaTW BAaHTAXIB, CTUPAHHS KOJIC, PEHOK, TaibM,
HiAIIUITHUKIB, KOHTAaKTHOTO MPOBOJY, METAJIEBUX BY3JIiB Ta 1HIIMX AeTaneil. Sk mpaBuiio, 3aMiHIOIOTh
a00 pecTaBpyroTh 111e0iHb uepe3 15-30 pokis.

st ouiHkm 3a0pynHeHOCTI OanacTHOro mapy Ha cranmii Kam’sHcbke-Ilacaxupcbke BigiOpaHo
24 3pa3ku medenro. BigiOpanwnii mebinp OyB BKPUTHIA TOBCTHM IIAPOM METAIIEBOTO MUY, [0 3HAYHO
3MIHWJIO MOTO MOYaTKOBWI mpupoaHuid Koiip. CTaHIlis, e TPOBOAWBCS BiOIp, XapaKTepU3yeThCs
BHCOKOIO IHTEHCHBHICTIO pPyXy. 3a poskiagom 2020 poKy KOXHOTO JHS Ha CTaHIl 3yMUHAETHCS
0nu3pK0 45 MacaXXUPChKUX MO13/1iB AAaJEKOro MpsIMyBaHHA Ta 18 MpUMiChKUX.

XimiuHil aHaNi3 meOeHr MpoBoaAuBCsa y nadoparopii TexHiuHOTrO yHiBepcuTeTy Dpaiibepsbka
ripauua akajaemis. BMmicT Bakkux MetaniB y mieOeHi Bu3Ha4deHO 3a jornomoror XRF anamizy, sikuit
IPYHTYEThCS Ha TIPUHIIUII AUCTIEPCii JOBKUHU XBUJIi. TpuBamicTs aHamizy 121 cekyHna.

Bci 3pa3ku mebeHo xapakTepru3yBajich 3HAaUHUM BMICTOM 3ajli3a, Mapratio, XpoMy, HiKeJo
ta Migi. CBUHEIb BUSBJICHO TUIBKH Y 6 3pa3kax, Horo BMicT koiuBaecs Big 13,08+6,08 mo 33,42+5,59
Mr/Kr. Takuil He3HAYHUI BMICT OSICHIOETHCS THM, IO CTAHIIs eNeKTprudikoBaHa. MU’ K BHSBICHO
y 18 3pa3kax, HOro BMICT TaKOX € He3HA4HHM: min 9,52+4.25 mr/kr, max 34,134+7,25 mr/kr. Bmict
KaJMif0 Ta K0OanbTy OyB HIDKYE MEXXi BU3HAUCHHS.

3a pe3ysibTaTaMy CTATHCTUYHOI'O aHai3y BMICT 3aji3a MMO3WTHBHO KOPEIIOETHCS 3 BMICTOM
HIKEeNI0, XpOMY Ta MapraHlio, AJs BCiX map meraniB r Oinbme Hix 0,9. BMmicT Hikeno MO3UTHBHO
KOPEJIOETHCS 3 BMICTOM XpOMY Ta MapraHillo, BMICT XpoMy — 3 MaprasueM (r >0,88). Orpumani TicHi
KOPEJAIIHHI 3aJIe)KHOCTI MOXKYTh CBiAuuTH mpo Te, mo Fe, Ni, Cr, Ta Mn HaaxoasATh BiJ OJHOTO
JOKEpena 3a0pyTHEHHS.
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. YEPHAK JI.M., ITABJIOBA M.C., TOHYAP B.P.,
MEKIHI BAXAB OJIAHILWJIE, TOPOBLIOB 1.B. (YKPAIHA, KUIB)

OLIHKA CTAHY IPYHTOBOI'O IOKPUBY, SK
IHAUKATOPA EKOJIOI'TYHOI HEBE3IIEKH
Hayionanenui asiayitinuti ynisepcumem
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.

IpyHT € OomHMM i3 HaiOLIbII YYTJIMBMX KOMIIOHEHTIB MOBKULIS JO AHTPONOIEHHOIO Ta
TEXHOTEHHOTO BIUIMBIB. 3 yCiX 00OJOHOK 3eMJyli IPYHTOBHI MOKPUB — HAaWOINbII TOHKA OOOJIOHKA,
a/Ke TOTYKHICTh HaAWOIBII POAIOYOTO MIapy, HABITh Y YOPHO3EMaX, HE MEPEBUILYE, SIK MpaBuio, 80-
100 cM, a B OaraThoX IpyHTaxX OUTBIIOCTI IPUPOIHUX 30H BOHA CTAHOBHUTH ychoro numre 15-20 cm, i
TIPH 3HUIICHHI 0araTopivHOT POCIMHHOCTI i OpaHIIi JISTKO MiJIa€ThCs epo3il.

[lpy HemocTaTHHO MPOMYMAaHOMY AaHTPOIIOTEHHOMY BIUIMBI W TOpYIIEHHI 30a1aHCOBaHMX
MIPUPOTHUX €KOJOTIYHUX 3B'SI3KIiB Y TPYHTAX MIBHIKO PO3BHBAIOTHCS HEOaKaHI MPOIECH MiHEepai3amii
TYMYCY, TiIBHIIYy€THCS KUCIOTHICTh a00 JYy>KHICTh, PO3BUBAIOTHCS BITHOBHI MPOIIECH - BCE IIe Pi3KO
MOTipUIye BIACTUBOCTI IPYHTY, @ B TPAHMYHUX BUMAAKAaX MPUBOJMTH A0 JIOKAIBHOTO PYHHYBaHHS
TPYHTOBOTO MOKPHBY. BHCOKa 4yTINBICTh, ypa3IHBICTh TPYHTOBOTO ITOKPUBY OOYMOBIIEHI 00MEXEHOT
OyhepHICTIO 1 CTIHKICTIO IPYHTIB JI0 BILIUBY CHJI, HE BIIACTUBUX HOMY B €KOJIOTIYHOMY BiJTHOIICHHI.

BpaxoByroun iHTEHCHBHHUI PO3BUTOK MiANPHEMCTB aBialliiHOI ramysi, Bce B OUIBII IIMPOKHX
MacmTabax Ha TEXHOTCHHO-HABAaHTAXKEHUX TEPHUTOPISIX NaHUX MIANPHEMCTB  MPOSBISETHCS
3a0pyAHEHHS TPYHTY Ha(TONPOIYKTaMH, BOXKHMH METajlaMH, JETePreHTaMH, 10 MPHU3BOAUTH 10
(opMyBaHHSI TEXHOTCHHHX ITyCTENIb Ha OKOJHUISAX ACSIKUX aepPOIOPTIB Ta aePOIAPOMIB.

Y nOpuUnuisXoBOMYy MpPOCTOPI MpH 31bOTI JiiTaka npuOau3Ho 50 % BHUKHIIB y BHIISII
MIKpPOYaCTHHOK Bif[pa3y PO3CIIOETHCSA Ha TPWIETIIMX 0 aeporopTy Tepuropisx. HarpomamxeHHS
3a0pYIHIOIOYNX PEYOBUH Y MPHUIILIIAXOBIH CMy31 MPU3BOJIUTH 10 3a0pyIHEHHS €KOCHUCTEM 1 poOUTh
IPYHTH Ha TPUIIETIINX TEPUTOPISIX HEMPUIATHUMH JI0 CUTLCHKOTOCIIOAaPCHKOTO BUKOPUCTAHHSI.

Ha BiaMiHy Bii opraHiyHMX XiMi4HHX 3a0pyAHIOBadYiB, IO PO3KJIAJAIOTHCS 3 YacOM, BaxKi
METaJIM 3/aTHI JIMIIE TIePEepPO3NOAUIATACS MDK KOMIIOHEHTAMH HAaBKOJIMIIHBOTO MPUPOTHOTO
CepeIOBHINA, W TEPIOAM TXHBOI'O PO3KJIAJy MOXYTh CTAHOBUTH 0araTto TUCSY POKiB. JlOCIIKCHHS
SAKICHUX XapaKTEPUCTHK IPYHTIB Ha TEPUTOPISAX MPHUIIETINX J0 a€POTOPTIB MPOJAEMOHCTPYBAIO y HHX
i BUIIIEHUH BMICT BaXKKUX METAIIB, y CEPEeTHROMY, Oibie Hixk y 20 pasis.

[omo GesmocepenHbOI TEPUTOPIi aepoMOPTy, TO MaKCUMallbHE XiMiuHE 3a0pyTHEHHS TPYHTY
crioctepiranocst OuIs CKJIaAiB MAJIMBHO-MACTHUIILHUX MatepialliB, pPEMOHTHUX MaHCTepeHb, IIEPOHY, a
TaKOX Y3JIOBXK 3JITHO-TIOCAJIKOBHX CMYT, OCOOJIMBO B MICIIAX 37BOTY 1 IMOCAJIKH JIiTaKiB. SIk TpaBumIo,
3a0pyaHeHHS HAQTONPOAYKTaMH TPYHTY BiOYBA€THCSI BHACIIIOK MOCTIHHUX €KCILTyaTaIliiHIUX BTpaT
i, pimme, asapiiiaux Brtpar. [lpum 3a0pyaHeHHI HaPTONPOAYKTaMH BigOYBAa€ThCS MOPYIICHHS
CTPYKTYpHUX Ta (YHKIIOHAJIBHUX XapaKTEPUCTUK TPYHTOBOI E€KOCHCTEMH, 3MiHa MOPQOJIOTIUYHHX
XapaKTePUCTUK, 3HWKEHHS MPOAYKTUBHOCTI 3eMelb, (Pi3UKO-XIMIYHUX Ta OlOJIOTIYHHX BIIACTUBOCTEH
IPYHTIB.

IpyHTOBMI MOKpPHMB sIBJIsiE COOOK CHUCTEMY MEHII AWHAMIUuHY U Outbin OydepHy, Hik
aTMocQepHe MoBiTps 4u BogorMu. OHa 3 0COOIMBOCTEH IPYHTY HOJISTaE y TOMY, IO BiH HAKOIIMYYE
iHpopMaLlil0 NpO NpoLecH W 3MiHHM, SKi BiAOyBalOThCS, 1 TOMY HeE JHMIIE CBIJUYUTH PO CTaH
cepeloBHINA Ha JIAaHWK MOMEHT 4acy, a i BijloOpaxae MUHYJ niporieck. CaMe 11e CTBOPIOE YMOBH IS
e(eKTUBHOI0 BUKOPUCTAHHs caMe IPYHTY, SIK iHANKAaTOpa €KOJIOTi4HOI HeOe3MeKH JaHuX 00’ €KTiB.
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KPUBEHKO O.I'. (YKPAIHA, KUIB)

JOCJIIJKEHHA CHOHTAHHOI ®JIOPH JIJISI O3EJIEHEHHS JIAXIB B
YPBOEKOCHUCTEMI KHEBA

Hayionanvuuil ynisepcumem 6iopecypcis i npupo0oxkopucmysants Yrpainu
03041, eyn. I'epoie Oboponu, 15, Kuis, YVkpaina,; 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 ypOanizamii B YKpaiHi 3a paxyHok KweBa Ta armomepariii 0OyMOBIIOIOTH aKTyalbHICTh
BIPOB3/KCHHSI 3aXOJiB IMOAO 30€pPEeKEHHS Ta BiHOBICHHS ekocucremu Micta. 3a yacie CPCP Oymno
NPUAHATO OPIEHTYBATUCh HA HOPMATHBHI KUTBKICHI MOKa3HUKHU IIOA0 YaCTKH O3EJICHEHMX ILIOI] Ha OJJHOTO
MEIIKaHIlI TpYU po3polIli MicToOymiBeNmbHMX IUTaHiB. HuHI X 3MiHM B OpraHizamii JIep>KaBHOTO Ta
KOMYHQJILHOTO YCTPOK) TPHBAIOTh, IO, KPIM HHM3KU IMO3UTHBHMX 3MiH, MAa€ HACIIJIKOM XaOTHUYHICTH 1
HEY3TOJDKEHICTh 3a0y/I0BH, 3HIDKECHHS PiBHsI 3a0e3MeYeHHs] MICTSH HacaKEHHSIMH, IOTIPIICHHS CTaHy
TIOBITPs, TPYHTOBHX Ta TOBEPXHEBUX BOJ. KpiMm Toro, crapuii ®KHTIOBHI (POH MiCTa XapaKTepH3yeEThCsS
HI3BKOIO €HEeproe()eKTUBHICTIO, IO HEraTHMBHO BIUIMBAE HA TEMIIEPATYpHUM OalaHC CepefoBHIIA.
3a3HaveHi HEraTWBHI HACTIIKK ypOaHi3allii MOXKyTh OyTH 4acTKOBO 3HIBENIbOBaHI 32 PaxyHOK 3aJIy4eHHS
rurot (acaiB OyAiBeINs It CTBOPEHHS HACAIDKEHb, 30KPEMa IT°SITOT0, TOPU3OHTAIBHOTO (hacamy — AaxiB.

3 iHKeHepHOI TOYKH 30pYy CTBOPEHHS Ca/liB HA JaxaXx Mae OOMEKEHHS Ta BHMarae Cepio3HOL
miaroropku. OIHUM 13 BKIMBUX 3aBJIaHb POSKTYBAIBHUKA CAJIiB Ha JIAXaX € 3HIDKCHHsI Bard KOHCTPYKIIN
Ta €NEMEHTIB O3eJNeHEHHS i JA00Ip POCIHMH, MaKCHMaJIbHO CTIHKMX JO YMOB 3pPOCTaHHSI Ta MiHIMaJBHO
BUOATJIMBUX y JOTTLSII Ta 00CIyroByBaHHI. HiHI CBITOBHMIT TOCBI 13 O3€NeHEHHS JaxXiB HAJUye MiJTbHOHU
TIPUKTIA/IB, 30KpeMa TAKMX MACIITabHUX, Sk Mineniym mapk y Yukaro Ta Xaii-JTaiin napk y Heio-Mopky.
[MpuHMn no060py aCOPTUMEHTY POCIMH OCTAHHBOTO, BUKOPHUCTAHWH aBTOPOM JIAHAMIAQTHOTO MPOEKTY
Ilitom Y monbom, momnsras y iHTerpamnii B ekocucTeMy 00’€KTa KOMIIOHEHTY CIIOHTaHHOI (propu. Takwit
TI/IXi]] He JINIIE TIOKa3aB CBOO e(heKTHUBHICTh MPOTATOM JECSTHINITHROI ITPAKTHKH, e i CYTTEBO CKOPOTUB
BUTpPATH Ha 0OCITYTOBYBaHHSI HACA/KEHb 3aB/ISKH 1X MAKCUMAITbHIN CTIMKOCTI IO yMOB 3pOCTaHHSI.

[MpyHIMI BHBYEHHS TPUPOJHOTO TiepeOiry BiJHOBICHHS €KOCHCTEM ONMCAHWM 1 Yy BITUM3HSHIN
JiTeparypi, 30KpeMa, PEKOMEHJOBaHWI IpU pPEKYIBTHBAIll MOPYIIEHNX JIAHMIA(TIB BiIIpabOBaHUX
Kap’epiB, TCPUKOHIB Ta IHIIMX KOMIIOHEHTIB IMOCTTEXHOTeHHOro cepenoruiia. Il{ono ypOaHizoBaHMX
nanmmadrTiB, X TAKOK MOXKHA PO3TIISIATH SIK TIOPYILIEH] MPUPOJHI, O MOTPEOYIOTh BiJJHOBICHHS, TOMY
JIOCII/DKEHHsT CIOHTaHHOI (iopy Takumx JaHmmadTiB € HaJ3BHYAMHO BAKIMBUM JUIS TOAIIBIIOTO
BHKOPHCTAHHS PEe3yJIbTATIB IPH MPAKTHYHOMY ITPOSKTYBaHHI Ca/liB Ha Jaxax.

[Tomryk 00’€KTIB 3/ifICHIOBABCS 32 MaTepiallaMi CYITyTHUKOBHUX 3HIMKIB GOOgle, 1110 3HaXoasaThes y
BUIBHOMY JIOCTYIII KOPHCTYBadiB IIOIIYKOBOI CHCTeMH. MeTomuKa JOCHIPKeHHS CIHOHTaHHOI (Iopu 3
METOI0 PEKYJBTUBALI MOPYIIEHNX JaHmmadTiB nepeadadae mpoBeeHHs (DEHONIOTIYHNX CIIOCTEPEKEHb
MPOTATOM CE30HY BEreTallil POCIIMH, a TAKOXK aHai3 KIIIMaTHIHUX Ta MIKPOKTIMATUYHUX YMHHHKIB,

Texuiunuii cran OyaiBenb Ta CHOpPYJ, JaxW SIKUX BKPHUTI CIOHTAaHHOIO (ioporo y M.Kuesi,
HIEPEBAKHO € aBapiiiHIM, TOMY, 3a]UIsl 3a0e3MeYeHHsI Oe3IeKH, OyJI0 MPUIHATO PIlIeHHs BUKOPUCTOBYBATH
0e3MUIOTHHH JITATBHUHN anapaT JJisi OTPUMaHHS SIKICHMX 3HIMKIB 13 METOIO MOAAIBIIOTO aHAJI3Y CKIIay Ta
CTaHy POCIMHHHUX YIPYIOBaHb. YChOIO B MEXKaxX YHUHHOTO ajMIHICTpAaTUBHOrO KopnoHy Kuema Oyio
3HaiieHo 32 00’ekTa, TpoBeAeHO X (oTo- Ta HaTypHe oOcTexxeHHs. [lepeBakHy OLIBIIICTH 00’€KTIB
JOCTIPKEHHS CKITaIatoTh 3akuHyTi y 1980-1990 pp. OyniBii IpoMUCIOBOTO MPU3HAYCHHSI.

MinimMansHa BHCOTa OyjiBesb, CIIOPY/A Ta iX 4acTWH — 3 M, MakcuMasibHa — 42 M. CepesHiii BiK 3
MOMEHTY TPUITMHEHHS [UTLOBOrO BUKOpUCTaHHA — 26 pokiB. OcobimBocTi 3a0y/lI0BH TEpUTOPIi MicTa
3YMOBIIIOIOTH PO3MO/ALT KUTBKOCTI 00 €KTIB 3a PO3TaIlyBaHHSAM BITHOCHO P. [IHinpo — OinbiiicTs, 27 i3 32 —
y TIpaBOOEPEKHIN YaCTHHI MiCTa, peliTa, 5 — y JiBoOepekHii. Sk BUcoTH Oy/IiBelb, COPY/I 1 1X YaCTHH, TaK
i o Ta kKoH}irypaii, BianosigHo — pisHi. Haiimenma mioma — 209,5 M2, HaiiGinsma — 11070,28 M2,
Binpmricte gochmimHUX OymiBeNnb Ta CHOPYJ CKIAAIOTHhCS 13 JEKUTBKOX KOPITYCIB, IO BiJPi3HSIOTHCS 32
wIoamMy, (hopMaMH y TIaHi Ta BUCOTOIO BiIHOCHO OjiHA ojiHOI. KpiM Toro, BiIpi3HAIOTHCS 1 KOHDIrypartil
JlaxiB — HepeBakHa OUIBIIICTh — IUIACKI, OJIHAK, € 1 CKaTHI i3 He3HAYHMM yXHjIoM. [TOKpUB 1axiB TaKoK
Bi/Ipi3HSETBCA: OETOH, KEPAM3HT, HACTHJI OITYMy Ta iHI BUAW MOKPUTTSL
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JAKUMEHKO A.B., AKMUMEHKO B.II. (PECITYBJIMKA BEJIAPYCb, BUTEBCK)

PAJIMOJOI'MYECKOE COCTOSAHUE MACHBIX TPOAYKTOB JETCKOI'O
IMMTAHUSA TIPOU3BOACTBA TOPT'OBOI'O 3HAKA «MAJIEHBKOE CHACTBE»

Medicoynapoonsiii 2ocyoapcmeennblii sxonoeudeckuit uncmumym um. A.J]. Caxaposa BI'Y,
220070 Pecnybauxa Benapyce, 2.Munck, ya. Joneobpoockas, 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 "Manenskoe cuactbe” produced by
LLC "BelfoodProduction".

CormacHO TpWIOKEHHIO 4 K TEeXHWYECKOMY periiameHTy TamoxkeHHoro coroza «O
6e3onacnocty numeBoit npoxykium» (TP TC 021/2011) o momycTUMBIX YpOBHSIX PaadOHYKIHIIOB
ue3us-137 u crpoHuma-90 1 NpOIyKTOB NIETCKOTO MUTAHWS B TOTOBOM JJisl YIOTpPEeOJCHUS BHIE
YCTaHaBIUBAETCS AOMyCTUMBIA YPOBEHb aKTHBHOCTH 1e3usi-137 B 40 br/kr(i1), a Takke MOMYCTHUMBIH
yIENbHBIA ypOBEeHb aKTHBHOCTH CTpOHIHA-90 B 25 Bi/kr(). CoOTBETCTBHE NaHHOMY PETIAMEHTY
MIpOBeEPsSIETCS MyTEM OIpeeNieHHs yAeIbHOW aKTMBHOCTH PaJIuOHYKINAOB ne3us-137 u crponus-90
no MBU 114-94 u 'OCT 32163-2013 (tabu. 1).

Tabnuya 1.

Ioxa3aTesn ue3usi-137 u ctpoHuus-90 B MCHOI MPOAYKIMH U MPOAYKIMHU U3 NTHIBI

TOProBoro 3Haka «MaJjleHbKoe cyacTbe»

Hopma Hopma no
HAHMEHOBAHHE MPOLYKTA He3nii-137, mo TP TP | Crponmmii-90, TP TP
BK/Kr 021/2011, BK/Kr 021/2011,
Bx/kr Bx/kr
Cpennee 3HaueHue 1o Buny Koncepssl MscHbIe "
ITrope u3 roBsAMHBI ¢ MsicOM UBIUIAT" «MscHoe 3,825+1,85 40,0 1,35 25,0

aACCOPTU» I MUTaHUsL Z[eTeﬁ PpaHHET0 BO3pacTa
TOMOT'CHHU3HUPOBAHHOC CTCPHUIN30BAHHOC

CpenHee 3HaueHue 1o suny Koxcepss! MsacHbIe "
ITrope u3 roBIaWHEI " 171 MIUTaHUS IETel paHHETO 2,54+1,44 40,0 6,64 25,0
BO3PacTa TOMOT€HH3HPOBAHHOE CTEPHIM30BAHHOE

CpenHee 3HaueHne 10 BUny KoHcepBbl MacHBIE "
ITrope u3 xkponuka" Ui TUTaHUS AETeH paHHETO 6,56+1,94 40,0 12,0 25,0
BO3pacTa rOMOT'€HH3HPOBAHHOE CTEPUIIM30BAHHOE

Cpennee 3HaueHue 1o Buny Koncepssl MsacHble "
[Trope 13 roBsIIMHBI U SI3bIKA TOBSHKBETO" 1St
MUTaHUA JIeTe paHHEeTo BO3pacTa
TOMOTEHHU3UPOBAHHOE CTEPUIIN30BAHHOE

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

Cpennee 3HaueHne 1o BuLy KoHcepBs! n3 Msica
ntuLel «ITrope U3 uHAeHKN» 171 JeTCKOTO MUTaHUS
Ul IeTel paHHero Bo3pacTa U3 UHJEHKU
TOMOT'€HU3UPOBAaHHbIE, CTEPUIM30BaHHbIE

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

Cpennee 3HaueHue 1o Buay KoHncepsbl u3 msica
nTusl «[Trope 13 Msca UBIUIAT) AT JETCKOTO
MUTaHUS IS IeTell paHHETO BO3pacTa
TOMOTCHU3UPOBAHHBIE, CTEPIIIN30BaHHEIC

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

Cpennee 3HaueHue 1o Buny Koncepssl MsacHbie "
[Trope u3 s3bIKa TOBSKBETO" JIJIsl TUTAHUS JETeH
paHHero Bo3pacta roMOTreHU3UPOBAHHOE
CTEpUIIM30BaHHOE

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

KoHcepBsl MsIcHBIE, a TaKKe KOHCEPBBI M3 MsCa MTHUILbI I IUTAaHHUA JAETEH paHHEro BO3pacTa
ToproBoro 3Haka «MaieHbkoe cuactbe» npomsBoactBa OO0 «bendyallpomakma» KecTKo
KOHTPOJIMPYETCA HOPMATHBHBIMHU aKTaMH, B YaCTHOCTH TexHuYecKuM pEeriIaMeHTOM TamosxkeHHOro
coro3a «O 0e30macHOCTH MUILEBOW MpoAyKuumy». lIpoBeneHHoe wHccnenoBaHHE TOKA3BIBAET, YTO
JaHHOE JIETCKOE MUTaHUs 0e30MacHO Ul MaJIeHBKHUX TOTPeOUTENeH.
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[IETPOBHY O.M., EBCIOKOB T.O. (YKPAIHA, KUIB)

OIITUMI3ALIA KPUTEPIIB PO3MIIIEHHS PETIOHAJIBHUX MOJIITOHIB
BIAXOAIB, IO HE € HEBE3IIEYHUMMU

Hayionanvnuil ynisepcumem oiopecypcis i npupo0oxkopucmysants Yrpainu
Yrpaina, 03041, m. Kuis, éyn. 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.

Po3MimeHHs mosiroHiB MOOYTOBUX BIJXOMIB TeMa, KA € JTyXKe PE30HAHCHOK 1 CKJIAJIHOIO.
HarmionaneHa cTpateris ynpaBiiHHS Bigxomamu B YKpaini mo 2030 poky 3aKOHOAaBYO 3aKpinmuiia
po30yIOBY Mepeki perioHaJbHUX MOJITOHIB BIAXOMIB, IO He € Hebesneunumu. [Ipomec BuGOpPY
JUISTHOK JJIE PO3MIIICHHS TakuX OO0 €KTIB MPOBOIAMTHCS HA OCHOBI KPUTEpIiB, SKi MOTPEOYIOTH
OTTHUMIi3aIii.

Jns migBumeHHs eeKTUBHOCTI BHOOPY MICIp i TOJITOHW aBTOPW TPOBEITH POOOTY HaL
BJIOCKOHAJICHHSIM KpUTEpIiiB po3MimieHHs. OnTumizaiis NpoBOAWIACS 3 JOTPUMAHHSIM TaKUX
MPUHIIMIIIB: IPOCTOTA, IOBHOTA BUOOPY, BIAMOBIIHA AKiCTh, EKOHOMIUHICTb, IIBUAKICTS.

Puc. 1

~

I eran
nonepeaiii BUOIp NepCIeKTUBHUX AIIAHOK 0€3 IMOJIbOBUX JOCHIKEHD

Il N

A NOJaNbIINK aHANTI3 TPUAATHUX TEPUTOPIN IUIIXOM
COLIOJIOTIYHUX ONUTYBAHB i MOIIYKY ONITUMAIILHOTO CHMO0103y

€KOHOMIKH Ta €KOJIOT1]
% )

A\

BUKJIIOYEHHS HENPUIATHUX
TepUTOpiit

ABTOpaMy Ha OCHOBI iICHYIOUHMX Ta BIACHUX BUMOT cpopmoBano 30 KpHUTepiiB, SKi MpU3HAYCH]
JUIS BUKJIFOUEHHSI HENPUAATHUX TepUTOpiH (nuB. puc. 1). Januii migeran 3Ha4HO 3MEHIIYE TEPUTOPiIO
BUOIPKH, TOJETIIye i 3/EMIEBIIOE HACTYITHI €Tanmu Ta Ja€ MOMJIMBICTH C(HOKyCyBaTHCS Ha THUX
JUISTHKAX, SIKi MalOTh HAWOUIBITY HMOBIPHICTH OCTATOYHOTO BHOODY.

®opmyBanHs 30 kpuTepiiB 3AiCHEHO NUIAXOM AyONOBaHHSA Ta YHi(ikarii icHyrOuUuX,
BUJAJICHHS, a TaKOXX CTBOPEHHS BJIACHUX KpuTepiiB. [yOmioBamucsi kpuTepii 3 UMHHHUX BHUMOT
YKpaiHCBKOTO Ta eBponeircbkoro 3akononasctBa (JIbH B.2.4-2-2005. 3mina Ne 2, JupexTtuBa Ne
1999/31/€C) Ta 3 mpanp BiTUM3HSHHX 1 3akopaoHHux BueHHMxX (Pocilickka ®eneparisi, Amepuka,
Cep0is, €diomis, Itamis, Kurait ta in.). Konmn 6yB chopmoBanuii nepenik KpuTepiiB BUSABIEHO, IO
iXHSl KUTBKICTh CTaHOBUTH 61 o1, Taka KibKICTh YCKIIAIHIOE MOAAJBIINY POOOTY 3 HUMH IICJS YOO
OyJio BHpIIIEHO JIesKi BUMOTH YHI(iKyBaTH NUISXOM TPYIYBaHHS, a JESIKi BHIAINTH, OCKIJTBKH Ha
JTAHOMY eTarli BUOIpKYA BOHH € HE3HAYHUMHL.

ABTOopamMu cTtBOpeHO 4 KpuTepis: 3a0opoHa po3mimeHHs Omkde, HDK 3 KM [0 Mexi
EKOJIONYHOI Mepexi, cMaparaoBoi Mepexi, 15 kM no aepoapomi, 0,5 KM 10 KHTJIOBOI Ta
TPOMaJICEKOI 3a0yIOBH TpH I[bOMY OpaTH IO yBard OCOONUBICTH BUMHpalouux ciia. B meramizamii
cepexn 30 3HaxomuThes mie 3 KpUTepis, sIKi CTOCYIOThCS yHi(iKalii XapaKTEepUCTUKU IPYHTIB, PiBHS
MiJI3eMHUX BOJl Ta PO3PaXyHKYy EKOHOMIYHO MaKCUMallbHO JIOMyCTUMOI BiJICTaHi BiJ| MicCIs
HaMOIBIIOr0 YTBOPEHHS BiJIXO/IiB IO MOJIITOHY 3 YPaxXyBaHHAM IepEBAHTAKYBAILHUX CTAHIIIMN.

Po30ymoBa Mepeki perioHaIbHUX TOJNITOHIB BiAXOJIB, MO HE € HEOE3[EeYHUMH BHUMAarae
CHCTEMHOT0 MiAXOAY 0 MPOLEAYpH BUOOPY MICIIsl, BaXKJIMBOIO CKJIAJOBOIO B Wil JIaHIi € KpUTepii 3a
SKHMMH MOKHA BHJIUJIUTU HAa TEPUTOPIl KUTbKOX PalOHIB HAaHTepCIeKTUBHIII TUITHKU. J{71s1 Toro, 1100
ned eranm OyB NPOCTHM, €KOHOMIYHHMM, IIBUAKUM, a BHOipka Oyia BiAMOBITHOI SIKOCTI i IOBHA
aBTopamMu cdopmoBano 30 kpurtepiiB 3 skux 7 BiacHOi po3poOku. Lleit HaykoBuii AocBix Oyne
KOPHCHHUH NP PO3POOIIi PEriOHAIbHUX IJIAHIB YIIPaBIiHHS BiX0JaMH, CXeM CaHITAPHOIO OYMIICHHS
OTT ra iH.
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BE3COHOB €.M., KPUCIHCBKA J1.0. (YKPATHA, MUKOJIAIB)

EHEPTETUYHA HIIIA BUAY K KOMILIEKCHHUH KPUTEPIA OLTHKH
EKOJIOI'TYHOI BE3INEKH BOJHUX EKOCUCTEM

Yopromopcovkuti HayionanvHutl yHieepcumem imeni Ilempa Moeunu
54003, eyn. 68 Jlecanmnuxis, 10, Muxonais, Ykpaina, evgbess4s@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.

3a0e3neueHHss E€KOJOTiYHOi Oe3MeKW BOJHMX EKOCHCTEeM — TMpouec CKIagHuid i
OaratoakTopamil. 30KpeMa, IS OTPUMaHHS MaKCHMalbHO OO0 €KTHBHOI iH(opMarii, mij dbac
MIPOBEJICHHS aHATITHYHO-PO3PaXyHKOBHX POOIT, HEOOXiqHO OpaTH J0 yBard HE TLIBKH TiIPONOTivuHI,
rizpodizuuHi Ta TigpoOioNOriuHi TMOKAa3HWKH, a ¥ TPHUBATICTh Ta IHTEHCHBHICTH iX TUHAMIKH.
OueBUAHO, MO TaKW MAacHB EMIPUYHUX MAAaHUX AOCHTh CKJIaJHO arperyBaTH Ta KOPEKTHO
IHTEpIIpeTyBaTH. 3 OINIAAY Ha Te, M0 HOpMAaTHBHA KOHIEMINS 3a0e3meueHHs eKOJOTiYHO1 Oe3rmekn
BOJIHUX €KOCHCTEM (B OCHOBY SKOI MOKJIQJICHO KPUTEPIH «IPAaHUYHO JOIMYCTHMOI KOHIEHTPALlii») Ma€e
BEJIMKY KITBKICTh HEAOJNIKIB, ICHye HarajlbHa MpPaKTUYHA HEOOXIJHICTh BHPIIICHHS MHTAaHHS
KOMIUJIEKCHOT OI[IHKH CTaHy €KOJIOTi4HOi Oe3MeKH BOJHMX EKOCHCTEM HOBHMH MeToZamMu. Y
MaliOyTHROMY, TIIe, O€3MepevHo, MJO3BOJHTH pAIliOHANFHO Ta 30aJlaHCOBAHO KOPHUCTYBATHCA
€KOCHCTEMHUMH TIOCITYTaMH BOJHUX 00’ €KTiB.

3 METOH BHPIIICHHS O3HAYCHOI MpPOOJIeMH, JUIsS OLIHIOBaHHS (DYHKI[IOHAJIBHOI I[UIICHOCTI
BOJIHAX EKOJIOTIYHHX CHCTEM, IMPOTMOHYETHCS PO3PaXOBYBATH E€HEPTeTHYHY HIlly OIOTHYHOTO BHIY
(rpynu BupaiB). | Ha OCHOBI OTpHMaHHMX pPe3yJIbTAaTiB BH3HAYaTH CTpaTeriuHi (a00 KOHIENTYaslbHi)
TOJIOXKEHHS TIPOTPaM PO3BUTKY OacelHiB BOJHUX 00’ €KTIB.

Tak, IOKAa30BUMH € pe3yJdbTaTH JOCIIIKEHb EKOCUCTEMHOIO BiATYKYy Ha 30UIbLICHHS
IHTEHCHBHOCTI Ta MOTYXHOCTI Jii HEraTUBHHUX aHTPOINOTeHHUX (pakTopi y HHinpo-by3pkoMy nmMmaHi.
Kepyrounce 3arajapbHOBIJOMHMH 3aKOHOMIPHOCTSIMU MOTOKIB eHeprii y ekocuctemax (mpasuio 10%),
OyJI0 BCTaHOBJIEHO, IO MOPYHIEHHS (DYHKI[IOHATBHOI ILTICHOCTI BOJHOI €KOCHUCTEMH HiBEITIOBAIIO
MOJKJIMBICTh MPOMHUCIIOBOTO JIOBY XWKHX PHO (Cymaka, OKyHs, cOMa, JKepexa, IIyKH Ta iH.) y Hill.
EneprerruHa Hila MX KOHCYMEHTIB Pi3HMX MOPSJIKIB HA JaHHH MOMEHT € TOBHICTIO BHCHa)KEHOIO.
Xoua, Bxe Oinbie 40 pokiB BoJIa y I €eKOCUCTEMI OLIIHIOETHCS K MOMIPHO 3a0pyHEHA.

Tabruys 1
OpieHTOBHUI1 pO3Mip eHepreTHYHMUX Hilll KOMIIOHEHTIB TPOGiYHOrO0 JAHIIOTa
Jninpo-by3bkoro JumMany

Boana | T Sr— KoncymenTu 1-ro KoncymenTu 2-ro KoncymenTu 3-ro nopsiaky
eKocucTeMa poayu NOPSIAKY NOPSIAKY (xuzKi puou)
102 102
625,32 10 12,5-10 1,25 - 102 kkan 0,125 - 10*2 kxan 0,0125 - 10* xxan
KKaJ KKaJI
7o mepexoy 2 10 10 10
eHeprii

Humni, mpomuciy miei kateropii pud Maiike HeMae: i peuOBUHHHI €KBIBAICHT JUIsI KOHCYMEHTIB
YETBEPTOro mopsaky (moauHu) ckiamae 1200 ToH mOPOKyY, Xoua 10 ¢akTy 100yBatoTh 0Jin3bko 1%
HaBEJICHOTO 3HAYCHHSI.

TakuM 4YMHOM, HPOUTIOCTPOBAHO MPHKIAA XPOHIYHOI TOKCHMYHOCTI BOIM, SIKA BIUIMBAE Ha
NPOJYKTHBHICTh BOJHOT E€KOCHCTEMH VIPOJOBXK TPUBAIOTO TMEPiojgy dacy, KOJHM OUIBIICTh
HOPMATHBHMX TIOKa3HUKIB HaifyacTillle BiJOBIIal0Th 3aTBEPPKEHNM CTaHapTaM 1 JIMIIIe CE30HHO a0
KOPOTKOYacOBO 3MiHIOIOTECS. KOMIIEKCHUH BIATYK €KOCHCTEMHU B MEXaX KOHKPETHOTO PETi0HY YiTKO
BUIHO Y KiHIII Tpo(iyHOro JaHLora.
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OHUCKOBELb M., JIOTIOTUY H.51., TAH/3 H.M. (YKPAIHA, JIbBIB)

OCOBJIMBOCTI PO3MOALITY TA MITPAIII PAITIOAKTUBHUX PEUOBUH Y
KOMIIOHEHTAX BOJHUX EKOCUCTEM

JIvgiscoKkuil HayioHanbHULl azpapHull YyHigepcumem
30831, 6y Bonooumupa 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.

[TpobnemMu pamgioHYKIiAHOTO 3a0pyIHEHHS BOJHHX E€KOCHCTEM BHCBITIIOIOThCA y 0ararbox
miTepaTypHuX kepenax (Pomanenko Ta iH., 1992; I'yakxos, 2006; Ky3zpmenko Ta iH.,2010). Croroni
OIHUM 3 TIPIOPUTETHHUX HAIMPSAMKIB JOCHIDKEHb y Taly3i PaiOeKoJorii BBa)KalOTHCSA BHUBUYCHHS
3aKOHOMIpHOCTEH Mirpauii pagiOakTUBHHX PEYOBHH y KOMIIOHEHTaX MNPUPOAHUX EKOCHUCTEM Ta
MIPOTHO3HA OIiHKA 3a0pyAHeHHs BomHuX ekocucteM (I'yakos, 2016).

Posmoxmin Ta wirpamis pamiOHYKJIiIB y BOJHUX €KOCHCTEMax BH3HAYAETHCS CKIATHUM
B3a€MOIIOB’SI3aHMM BIUTMBOM ()i3MKO-XIMIYHMX Ta TigpoJjioriuHuX mponeciB. JuHamika BMicTy
pamioakKTUBHUX PEYOBMH Yy BojolMax OOyMOBIIEHI TIepioZloM HamiBpo3Naay pamioHyKIidiB,
HAJXODKEHHSIM Ta TporiecaMu copOIii-gecopOrii 3 JOHHUX BiIKIA[iB, BIUIMBOM TiIpOOiOHTIB TOIIO.
PanioakTuBHE 3a0pyAHEHHS IPUPOIHUX BOJ € JIy>KEe HEPIBHOMIPHHM 1 HE 3aBXKIM HOTO IHTCHCUBHICTb
CHiBMajac 3 WiIbHICTIO 3a0pyIHEHHS IPYHTY.

Haii0inpm HeOe3meyHMMH € pajioHYKIITH 3 TPUBAIMM MEPiOOM pPO3Maay, M0 MaioTh
iJBUIIEHY 3JaTHICTh JO HepeMilleHHs y Bofi, 30kpema °°Sr, ®U, 22Rd Ta ¥’Cs. Sk Bigomo,
PaliOHYKIIIIM, IO TOTPAIUISIOTh Y BOJOWMH, KOHIICHTPYEThCS B OCHOBHOMY y JOHHHUX BiJKJIamax
3aBJIKU 1X BHCOKiii cOpOMLiliHiii eMHOCTI, a piBeHb ix 3a0pyaHenns pocsrae 1 min Br/m3. Ockinbku
ixTiohayHa y TPUPOAHUX YMOBaxX Xap4ylOThCSA HA JIHI BOJOWM, TO PiBeHb ii 3a0pyMHEHHS TaKOX €
Jy’)Ke BUCOKUM. YacTo CHocTepira€TbCcs HAKOMUYCHHS IITYYHUX PATIOHYKIIIB y psagy ¢itodar —
Ooenrodar — puba-xmwkak, TOOTO HaHOUTBIIMI X BMICT BHSIBIEHO B OpraHizMax pHO-XMKakiB, a
HalimeHmui — Qitorurankrodara. Ile moBs3ano 3 mporecamu Oioakymyssimii Ta OiomarHidikarii
PamiOHYKIIIIIB y Xap4oBOMY JaHI03i. ToMmy icHye HeOe3neka BTOPUHHOTO 3a0pyIHEHHS BOJIHOTO
CepEeIOBHINA 32 PaXYHOK Mirparliii paJioHyK/Ii1iB i3 3a0pyAHEHUX JOHHHUX BiIKJIAIiB 1 riapoOioHTiB. B
CBOIO uepry, pubu HajexaTb N0 HAHOLIBII paAiouyTIMBHX TigpoOioHTIB Bogoiim. B Ykpaini Bxe
JIABHO [ilOTH JOMYCTHMI PiBHI BMICTy pamioHYKmimiB [uisi puOHOi mpoaykmii (AP 2006), sxumu
nepen6aueHo J0MyCTUMY TUTOMY aKTUBHICTb 1 *°Sr Ha piBHi 35 Br/kr, *¥Cs — 150 Bx/kr.

TakuM yuHOM, BOJHA 000JI0HKA Oiocdepr € HaHBaKIMBIIIMM JIETIO HAXOJKEHHS 1 aKyMyJIsIIii
MPUPOJTHUX Ta MITYYHUX PATIOHYKIIMIB. A SK BiZJOMO, BMICT y BOJIi HaBITh HE3HAYHUX KOHIICHTpAIIii
palioOHyKIIIIIB CHIpUUMHSE 1i pajioakTHBHE 3a0pyJHEHHS, 110, B CBOIO Yepry, CTAHOBUTH HEOE3MeKy
JUTSL BCIX KOMITOHEHTIB BOJHOT ekocucTeMu. ChOTOJIHI MMPOCTEKYETHCS esIKa TCHIACHIIS 10 3HIKSHHS
pagioaKTHBHOTO 3a0pyJHEHHS BOJHHX €KOCHCTEM BHACIHINOK pO3Maxy «KOPOTKOKHBYUHX)
PamiOHYKIIIIIB Ta iX mepexoay y MoHHI Biakmamu. OKpiM TOTO, BiJOMi YHCIIEHHI METOJU OYHUIICHHS
BOJIOWM, 30KpeMa MeXaHi4Hi, XiMmiuHi, Olonorivyni, QuoramiiHi. [Iji1 3MEHIIEHHS TEpeHeCcCeHHs
PaTIOHYKIIIIIB TEUi€l0 PiYOK BUKOPUCTOBYIOTH CHEMialdbHI SIMH-TIACTKH, «IOHHI MPUTYIKN», a TAKOK
pi3Hi ¢inpTpaniiini mepeMuuku, rpedii, 3aratu. Bei mi 3axoQu CHpHUAIOTE 3MEHILEHHIO PiBHS
PaJioOHYKIIITHOTO 3a0pyIHEHHS BOJHUX €KOCHUCTEM Ta IMOKPALICHHIO PalioeKOJIOTIYHOT CUTYAIIIl.
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BOCAK I1.B., I[IOITOBUY B.B. (YKPAIHA, JIbBIB)

BILJIMB BIIBAJIIB ITAXTHUX TEPUKOHIB HOBOBOJTMHCBKOI'O
TTPHUYOIMIPOMUCJIIOBOIO PAUOHY HA ITPYHT

Jlvgicokuti Oeparcasnutl yHisepcumenm 6e3neKu HCUmmeoisiibHOCmi
79007, eyn. Knenapisecoka 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.

Bukuan 3 00Ky TEpHKOHIB MOXXYTHb TOLIMPIOBATUCS HA COTHI METPIB 3aXOIUTIOIOYH BEIUKi
TUTOII, BKJIFOYAIOYH celiTeOHI TepuTopii. KOMIMOHEHTH BUKUIIB OCAKYIOUNCh HAa 36MHY MTOBEPXHIO
3a0pyIHIOIOTh TPYHTH, TIPU IOMY (OPMYIOTBCS BMICT XIMiUHI €IEMEHTH Yy TOPOJHHUX BigBamax
(opeosu po3citoBaHHS).

JocBiag mpoBeleHHST MEPiOIUYHOTO E€KOJIOTIYHOTO MOHITOPWHTY TPYHTIB MOOJIM3Y TEPHKOHIB
MOKa3ye, 10 Taki IPYHTH MaloTh MiABHUINCHUH (oH, mo yacto nmepesumrye ['JIK msa kaamiro (Cd),
apceny (As), mepkypito (Hg), mmomOymy (Pb) Ta cymbgar-itona (SOs*). TonoBHEM mkKepenom
3a0pyAHCHHS IPYHTIB JaHUMH KOMIIOHCHTAMU € YHCJICHHI BUKHU]IU 3 OOKY BiJIBaJIiB.

CaMi TEepHKOHHM Ta OpEONH pO3CiIOBaHHS 3a0pyIHIOIOUMX PEYOBHH B TPYHTaX CIyXaTh
JoKepenaMy 3a0pyIHEHHS BOJHOTO CEPeNOBHIA CylIb(paraMyd i TOKCHYHIMH KoMIOHeHTamu (puc 1).
[TIpu upoMy 3a0pyAHIOETBCS MOBEPXHEBHH CTIK, 10 BHJIYTOBYE PO3YHMHHI Cyib(aTd 3 MOBEPXHi
TEPUKOHIB 1 TPYHTIB, 1 MiA3eMHI BOAW B mpoleci iHinbTpamii 3a0pyaHeHNX aTMOC(hEpHUX OMaIH.
Bimomo, mo moBepxHEBi Ta MiI3eMHI BOJM MICHKOI MEXi MalOTh BHCOKY MiHepamizalito (Oinmblme
2 /1), )OpCTKICTh (Oibiie 15 Mr-ekB/i), Cynb(paTHO-HATPIEBUN CKIIAI.

Puc. 1. IIporecu BoaHOT epo3ii Ha cXuli BiZjBaTy Ha TepUTOpPii HOBOBOJIMHCHKOTO TipHUYOIIPOMUCIOBOTO PETiOHY

BusiBnsieThCsl BepTUKANBbHA 30HANBHICTH, KOJIM Y BEPXHIM YaCTHHI 30HH aeparlii BUAIISIOTHCS
KOHKpEIIT 1 MPOKWIKK 3eMJIMCTUX arperaTiB COJJOBUX MiHEpaTiB HHXKYE MO PO3pPi3y 3’SABISETHCS TiIIC,
SKMHA Jlali CTa€ OCHOBHMM TEXHOTEHHUM MiHepasioM. Taka MiHepajbHa 30HAJIBHICTH 00YyMOBJIEHA
Pi3HOIO PO3YMHHICTIO COJIOBUX MiHEPAiB i TiICY Y BOI.

Hebe3neka mporieciB aHTPOIIOTEHHOTO 3aMillICHHS! TPYHTIB OCHOBH HIAXTHHX TIOPiJ] TIOJIATAE B
TOMY, IO TIEPBUHHI IPUPOAHI IPYHTH 3 KOHKpELisIMA KapOOHATIB MAIOTh JOCHTH XapakTepHY BUCOKY
MIIHICTB SIK B CyXOMY, TaK i y Bojoromy cradi. Ha BigmiHy BiJg HUX 3arincoBaHi IpyHTH 30epiraroThb
CTIMKICTh JIUINIE B CyXOMY CTaHi, a TpHBaJe 3aMOYYBaHHS CYIPOBO/DKYETHCS PO3YMHEHHSIM Tircy i
BIJIMIOBIZIHO BTPATOK HECYYHX 3/[I0HOCTEH 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 dq _ HMmaxs
@ pre gyl o) Ve i e R A

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.

Modification of aeration schematic 50% energy Algorithm air adjustment
saving mode
U ,—1 . r:l-:I—DJ— o

- o i) |
2o E——=| e

Simulation model in Simulink

| I I I I
The biomass (upper 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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IKPYTIEH K.C., 20BPYY K.I. (VKPATHA, 3ATIOPDKXKS)

HOBMI MIIXIA 10 BABYEHHSA BIOTHIUKATUBHUX MOKJIMBOCTEN
HMAPOKOJUCTAHUX AEPEB

13anopizeruii deporcasnuii meouynuii ynieepcumem
69035, np. Masikoscokozo, 26, 3anopidxcoics, Ykpaina, zsmu@zsmu.zp.ua
23anopizbKuil HayioHaNbHUL YHIGEpCUmem
69600, syn. Kykoscvkoeco, 66, 3anopixcocs, Ykpaina

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 Voznesenivskyi 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 cporoani (iTOIHIUKATUBHI MOXKIIMBOCTI JCPEB-IHAUKATOPIB OOMEXKYIOTHCS, SK IPABHIIO,
BUBYEHHSM (IIYKTYIOUOi acuMeTpii JMCTOBHX IUIACTHHOK Ta SKICHOH (Bi3yaJhbHOK) OIIIHKOIO
MOIIKO/PKEHb JIMCTKIB. B OCHOBY Hamoi po3poOku Oyiio ITOCTaBIEHO 3aqady CTBOPUTH CIIOCIO
0il0iHAMKAIT KOMIUIEKCHOTO CTaHy aTMOC(EpHOTro MOBITPs LIISIXOM OLIHKU KOJIHOPY MOIIKOIKEHHX
JMCTOBHX IUIACTUHOK Oepesu nosucioi (Betula pendula Roth.) kinekicaumu metonamu. Tomy MeTorO
pobotu Oyio po3pobuTn eheKTUBHUIN eKcrpec-criocid ditoiHanKarii cTany aTMOChEPHOTO MOBITPSL.

[ BU3HAYCHHS! CTYNEeHs 3a0pyIHEHHS aTMOC(QEpPHOTO MOBITPSI Ta IPYHTY MPOBOIMIH PSJ
nociioBHUX mponenyp: 1. Y nepion yepBHsi-cepras 2020 poky Bindupanu Juctsi 6epe3u moBucioi (3
HIDKHBOTO sipycy). Bubipka ckimananacs 3i 100 muctkiB 3 10 mepes mo 10 3 koxHoro. Micie Bizbopy
npo06 — BoszHeceHiBchkuil paitoH M. 3amopixoks; 2. ®otorpadyBanm 3i0paHy BuOipky Ha Oimomy
apkymii nanepy uudposum ¢oroamnaparom (0e3 cranaxy) Ha BigcTani 30—-50 cM Big 00’ €kTa 3HIMaHHS
IpH MTY4HOMY OcBiTIeHHI 150 nk; 3. Bu3Hadanu BiATIHKH 1X KOJBOPY y HU(DPOBOMY BUIJISIL, JUIS
4yoro 3aBaHTaxyBanu Gortorpadii B kommn roTepHy nporpamy AdobePhotoshop, odupamu 50 goBimpHIX
TOYOK Ha KOXXHOMY JIMCTKY Ta Bu3Hauanu ix BiariHku (Lab); 4. Po3paxoByBaim pi3HUIIO B
iHTeHCUBHOCTI Kouibopy (OE) K0)KHOTO JMcTKa Y MOpiBHSAHHI 3 KOoHTposieM y mporpami CIEDE2000
[[TaT. 49812]; 5. Obpanu it KOHTPOJIIO YEPBOHUHM KOJIIp i3 MOKAa3HUKaMH KOJIbOPOBOi Moaeni L=55,
a=79, b=68; 6. O6umcOBaIN cepesHe apuMETHIHE Pi3HUILI B IHTEHCUBHOCTI KOJIBOPY Ta BU3HAYAIIH
CTYIIHb YPaXXCHOCTI KOXKHOTO JiepeBa; 7. Bu3Hauaaum KOMIUICKCHHM CTaH JOBKULIS 3a CEpPEAHIM
3HaYEHHSIM IHTEHCHBHOCTI KOJIBOPY JIUCTKIB JiepeB 00paHoi AinsHku. CKIlagaHHs TaOMUIli-BH3HAYHUKA
onmcano Hamu B [I1at. 140207] (Tabaa. 1).

Tabnuys 1
Tloxa3HUKHN KOMILJIEKCHOT 0 CTany }IOBKiJ'lJ'lﬂ
O3Haka Mianasoun dE, ym. o, CrtaH J0BKILIS
3eTeHi JIMCTKHA (310pOBi) 46 — 56 3amoBiTbHUI
JISTHKY 3 XJI0PO30M 35-45 [omipHe 3a0pynHEHHS
JIISTHKY 3 HEKpO30M 24 - 34 HeszanoinpHui

[Momepenni gocmimpkeHHs, npoeneHi Hamu y 2019 pomi y Tppox paifoHax M. 3amopixKs
(IeBuenkiBebkuid, OnexcaHapiBCbKUH Ta XOPTHUBKHNA) NPOTATOM BECHSHO-JIITHHOIO Iepiofy,
MOKa3alii, 10 eKoJoTriuHui ctaH OJeKcaHApIBChKOTO paiioHy M. 3amopixoks XapaKTephu3yBaBCs SK
HE3aJI0BUILHHI TPOTATOM BECHSHO-TITHROTO mepiony 2019 poky (dE = 29,80 ym. ox.), Ha BiMiHY Bij
Xoptunpbkoro Ta [lleBueHKiBChKOTO paiioHiB, Ae¢ nokasHuku E O6ynu B 1,7 Ta 1,3 pasu BUIUMH, 110
CBIAYUTH NPO 3aJOBUILHUHN CTaH Ta MoMipHe 3a0pyaHenHs, Bignosiguo [Kpynei K.C. ta in., 2019].

KommnexcHuii ctan atMocdepHoro noBitpst Bo3HeceHiBChKOro paifoHy M. 3amopixoks y YepBHi
2020 p. xapakTepusyBaBcs ik 3anoBuibHuH, JE = 48,66 + 2,23 ym. on. B nunHi Ta cepnHi 11bOro x
poky nokasuuk dE ckias 36,71 = 1,06 ta 39,98 + 1,27 ym. oJ1., BiAMOBITHO, 1[0 CBITYUTH PO OMIpHE
3a0pyaHeHHs atMochepHoro nopitpsa. OTike, FOJOBHOIO MIEPEBArO0 CIIOCO0Y € HOro eKOHOMIYHICTD,
HIBHJKICTHP T4 MPOCTOTa BUKOHAaHHS. BincyTHicTh moTpeO B OOOB’SI3KOBI  HasBHOCTI
Creniani3oBaHOro o0agHaHHs, MPUIAAiB JUIA XIMIYHOTO aHaIli3y, T03BOJISIE BU3HAYATH KOMIUIEKCHUI
CTaH JIOBKLJIJIS 32 CTYNEHEM TOIIKO/KEHHST JINCTOBOT TUIACTHHKH JIEPEB.
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XUMUH O.1. (YKPATHA, JIbBIB)

AJIBEHTHUBHI BU/IN1 OPT'AHI3MIB - BA)KJII/IBI/IIZI YNUHHUK SMEHIIEHHSA
MNPUPOJHOI'O BIOPO3MAITTA

JIvsiscokuil HayionanvHuu yHieepcumem imeni leana @pamnka; eyn. I pywescorozo, 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.

HacmimkoM OIBHIKOTO PO3BUTKY IMBLTI3AINI, TEXHOJIOTIYHOTO Ta EHEPreTUYHOTO IPOrpecy
JIFOJICTBA, CTAJIO Pi3Ke 3HIDKCHHS 010p03MaiTTs, SIKE € OCHOBHUM MOKA3HUKOM YKHTTE3ATHOCTI Ta CTIMKOCTI
exocucrteM. ToMmy, OTHMM i3 TOJOBHMX YMHHHWKIB SIKI 3MIHIOIOTh HABKOJIHMIITHE TPHPOIHE CEPEIOBHIIE
BU3HAHO 010JI0T1uHI 1HBa3Ii.

BionorivHi iHBa3ii - 1€ MPOIEC CBIZIOMOTO YK HECBIZOMOI'O NEPECEICHHS JIFOIMHOI0 PI3HUX BUJIIB
OpraHi3MiB Ha HOBI TEPUTOPIi, IJIsI IKUX BOHU HE OyJH XapakTepHUMH padilie. ToOTo mporec akTUBHOTO
BTOPTHEHHS a/IBEHTUBHHUX BWJIB y HOBi IIEHO3W, SIKI HalHdYacTillle MaloTh KaTacTpo(idHi HACHIAKH IS
aBTOXTOHHMX BHUIiB. Ha Bi/iMiHy Bij aOOpUTeHHUX BHJIIB, iM BIIACTHBA BUCOKA PENPOYKTHBHA aKTHBHICTB,
HIMPOKa EKOJIOTIYHA aMILTITY/Ia Ta BHYPIIIHEOBUIOBA MIHJIUBICTh O3HAK. (ATMOB, 2004).

Ha Ttepuropii YkpaiHu, 3rilHO TPOBEACHHX JOCIIKEHb, HamiuyeTbcss 830 BUIB UyXKOPITHUX
pocmua (Tymina, 2015). HaiiGinpnry HeOe3neky cepell HHUX CTaHOBJSATH BHUCOKOIHBa3iiHI BWAHM, SIKi
AKTUBHO 3aXOIUTIOIOTh Ta TpaHCPOpMyroTh HOBiI OioTomu. [leski aJBEeHTHBHI BHAM CXPEIIYIOTHCS 3
TPUPOIHAMH BUJIAMH, YTBOPIOIOUH TiOpH/IN 3aTHi 10 BTOPHHHOI 1HBA3i1, 1110 € TOTEHIIIHHOI0 HEOE3MEKOI0
JULSL MICLIEBUX €KOCHCTEM.

Ha croromuimmiii 1eHs € HETOCTATHHO BUBUCHUMH NMPUYMHM, MEXaHI3MH Ta MaiOyTHI HACIIIKH
Oionoriuamx iHBa3zii. KpiM TOro, mpakTHYHO BiAICYTHS iH(pOpPMALsl PO IPYHTOBHX TBAPHH, IHTPOAYKIIiS
KX HaluacTille BiIOyBaeThcsl BUIIAJIKOBO, O€3 KOHKPETHOI MeTH. BOHM JIerKo MepeHoCsAThCS pa3oM i3
00’€KTaMU CBIZIOMOTO TiepeHeceHHs (IPYHTOBUMHU CyOCTpaTtamMH, pOCIMHAMH, XapUOBUMH TPOTYKTaMHU,
010CHPOBHHOIO Ta 1H.) Ha PI3HUX BHUJAX TPAHCTIOPTY. TaKknuX IPYHTOBHX IHTPOAYIIEHTIB HAWYACTIIIE MOYKHA
3HaWTH y OOTAaHIYHMX Ca/laX Ta OpaHKepesx i3 TPOMIYHUMH POCIHHAMH, B KBITKOBHX TOpPIIMKaX 1 Ha
npucauoHnX JistHkax. OmHUM 13 npukiaaiB onucanux B Jyiteparypi (Kampycs, 2003) € nepeneceHHs
TphOX BUIIB KojemOoun (Heteromurus nitidus, Hypogastrura purpurescens ta Entomobrya marginata) y
neuepy «Onrumictiyray Ha [loaini crieneonoramu pa3oM i3 MPOIyKTaMH XapayBaHHSI.

HecnpomoskHicTh y Maiil0yTHROMY 3aro0irTi ipooiiemi 0i0iHBa3ii MoXKe IPU3BECTH J0 MOPYIICHHS
OCHOBHUX YKHTTEBO BKJIMBUX €KOJIOTTYHMX MPOIIECIB, K HACIIIOK JIFOJICTBO CTPAXKIATUME Bij ermijeMiii
TSDKKAX XBOpIO Ta MacmTaOHHUX €KOJOro-eKOHOMIYHWMX 30MTKIiB. BHIH-BCeNeHIN 3amycKaroTh IPOIec
HEBIiTHOBITIOBATLHUX IS IOBKLILIS BTPAT.

3 orsigy Ha ICHYROUI 3arpo3d BiJl aJBEHTUBHHMX BHJIIB, aKTUBHO MOYHMHAIOTH PO3BUBATHCH
JocTipkeHHs B cepi OioinBaziid. [HBa3iiiHI 4y>KOpiZHI BUIM BU3HAHO OCHOBHOIO 3arpO30I0 TPHPOJHIM
exocucremam. Came TOMy, OCHOBHIMH 3aBJJaHHSIMH iICHYFOUOI CTpaTerii mo/10 30epekeHHs 610po3MaiTTs €
paHHE BHSBJICHHS| TAaKUX 1HTPOJIYIIEHTIB Ta OIepaTHBHE 3ar00iraHHs IXHHOMY HETaTUBHOMY BILUIUBY Ha
€KOCHCTEMH.

Ha Binminy Bin xpain €C, B YkpaiHi Taki crpaterii jume HaOyBaioTh momyisipHocTi. CydacHe
pO3CeNIeHHS BUIB HEJNOCTaTHRO JOKYMEHTOBaHE, BIJICYTHI [i€Bi Ta CTaHIApTU30BaHI CHCTEMHU
MOHITOPUHTY Ta OOJIIKY BHJIiB-BCEIICHIIIB, O YCKIAIHIOE eheKTUBHHUI KOHTPOIL 3a OioiHBazisMu. Kpim
TOTO, BXKITBO KOHTPOJIIOBATH CBIZIOMY IHTPOJYKITIO BUJIIB, SKY 3[IHCHIOIOTH 33JUTs BUPIIEHHS IPOOIeM
PECYpCHOIO  TOTEHI[ially NEeBHUX  TEpPUTOpi Ta  ypi3HOMAHITHEHHS  3€J€HHX  HacaKeHb
BHCOKOIPOIYKTHBHUMH Ta CTINKUMU JI0 3a0pyIHEHb MiCBKOTO CEpeIOBHILA IEPEBHUMHU POCIHHAMH.

B mumsax 3anobiraHHsi, KOHTPONIO Ta MPU3YNWHEHHS PHU3UKIB 1HBA3IMHUX YY)KOPIAHUX BHIB,
VYkpaiHa MOBMHHA 3pOOMTH PSJ HEBIIKIAJAHUX OPraHi3allifHUX Ta MPABOBUX 3aXOJiB. BHU3HAYUTH
TEPUTOPIaANIbHUN CTAaTyC JOCIIKEHOrO BHAY; 3IiMCHIOBATH OIOKOHTPOIJb aJIBEHTHBHHUX BUJIB IPYHTOBOI
(ayHu; po3poOUTH Ta 3aIPOBAIUTH TOKYMEHTH, L0 PErJIAMEHTYIOTh IOJITHKY IO/I0 a/IBEHTHBHHUX BUIIIB,
SIK OJIHIET 3 OCHOBHHX 3arp03 3MEHILICHHS ITPUPOIHOIr0 010p03MaiTTsI.
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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 Ivano-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 Ivano-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)
3ABPYJJHEHHSA I'PYHTIB TA IX 3JIATHICTH IO CAMOOYHIIIEHHA

Ymancoxuii nayionanenuti Yuisepcumem cadisnuymea
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'pyatn - opraHiuHO-MiHEpaJbHHH MPOAYKT OaraTOpiyHOi CHITBHOI JiSUTBHOCTI JKHUBHX
OpraHi3MiB, BOJH, TTOBITPS, COHSYHOTO TEILIa i CBITIA.

[NoTpamnsHHS Ha TOBEPXHIO Ta BCEPEAMHY IPYHTY 3a0pyJHIOBAdiB, IO HE PO3KIATAIOTHCS B
MpoIIeCi CAMOOYHILICHHS IPYHTY 1 3MiHIOIOTh HOTO BIIACTUBOCTI HA3UBAETHCS 3a0pYAHEHHS 36METIbHUX
pecypcis.

Slkmo B ckianmi 3emMens BHABIEHI KiUTbKiCHI a00 SKiCHI 3MiHH, IO CTaJHCs B pe3yibTaTi
TOCTIOIaPCHKOT MiSUTBHOCTI Ta 1HIIMX aHTPOIIOTEHHUX (PAKTOPIB, TO 3eMITi BBAXKAIOTHCS 320y THEHIMH.

®dakropu 3a0pyIJHEHHS 3eMeNb JIMIIEe iHCIeKTopamu Jlep)kaBHOI €KOJIOTIYHOI IHCIEKINi
MiHicTepcTBa OXOpOHM HABKOJHIIHHOTO CEPEOBHINA BCTAHOBIIOIOTHCS. Uepe3 pi3HOMaHITHICTbH
reoMop(OIOTIYHUX, TEONOTIYHUX Ta TiAPOJOTIYHUX YMOB, OOMEXKEHICTh iHQopMmarii mpo HUX Ha
KOHKPETHHX JUISTHKaX BU3HAYCHHS 00CSTY 3a0pYAHEHHS 3€MEJIBHUX PECYPCIB Y KOXKHOMY BHUIIQJIKY €
CaMOCTiHUM 3aBiaHHsM. Ha wicui, miomnly, rmuOWHY NPOHUKHEHHS Ta 00CsArH 3a0pyIHEHHS
BM3HAYAIOTh 32 HAsSBHOCTI iHQoOpMamii mpo KiTbKiCTh 3a0pyIHIOIOYO] PEUOBHHH, SIKa MPOHUKIA Y
MEBHUI map 3eMili 4M 3acMiTmia ii moBepxHIo. | mOoke ekonoriuHe i OioXiMidHE MOCTiIKEHHS,
po3po0Ka mporpaMu HEOOXiTHHX O3J0POBYMX 3aXOMIB B iHIIMX PETiOHAX EKOJOTIYHUX KatacTpod €
TEPMIHOBHM 3arajibHOJICP)KaBHUM 3aBJaHHSM.

OtpyToximikatu s OGopoTebu 3 Oyp’stHamm (repOinunan), i3 TPUOKOBHMH XBOpoOaMu
(3001IUM), IUPOKO 3aCTOCOBYIOTHCS B CIJIbCHKOMY TOCIOJAPCTBI 1 30epiratoth Ouibine 30 % Bpokaro
HA3UBAIOTHCS TMECTUIUIM. XJIOPOBaHI BYIJIEBOIM, Mi€HH, CKiIagHi edipu ¢dochopHHX KHUCIOT, i
MIECTHUIIUIU 3HAXOAATh Haii0inbIe 3acTocyBaHHs. OCHOBHA YacTHHA TIECTULIU/IIB, TIPH 00poOIli IOCIBiB
HAKOIMYYETHCS HA MMOBEPXHI pociH. BoHM afcopOyIoThCst MiHEpaTbHUMHE KOJIOIaMHU Ta OpraHiqYHOO
PEUOBHHOIO TPYHTIB. Hamiwinku mecTHiuaiB MOXKYTh MIrpyBaTh 3 TpaBiTaliiHUM TOTOKOM i
HOTPAIUISATH B IPYHTOBI BOJM. BOHM MOXYyTh mepenaBaTHCs 10 JIAHIIOTa XapuyBaHHS 1 BUKIMKATH
3aXBOPIOBAHHS TBAPHH 1 JIOJEH, HAKOTIMYYIOUUCH y TPYHTI. XJIOPOPTaHiYHI CIIOMYKH i TpyIa JIi€HU €
HaiOIbI cTiikuMu. [IpoTsIroM neKinbKOX poKiB BOHH 30epiraroTbes y rpyHTI. JJo Toro x, 4nM BHIIE
71032, TUM JIOBIIIE 30€pira€TbCsi TOKCHKAHT.

BusHauatoTh Taki OCHOBHI yMOBM TIOTpeOM OXOpPOHM TIPYHTIB Bif 3a0pyaHEHHS
MIECTUIMIAMH:CTBOPEHHS 1 3aCTOCYBaHHSI MEHIII CTIHKMX 1 TOKCHYHUX CIIONYK TaKOX 3MEHIIEHHS J103
iXHBOTO BHECEHHsI Y TPYHT;0XOpOHA IPYHTIB Ta OXOPOHA IPYHTIB BiH HAUTUIIKY MECTHIUAIB MalOTh
PSII CIIUTBHUX PHC.

OxopoHa IPYHTY BijJ HaJUIMIIKY MECTUIMIIB BKJIIOYaE B ceOe: po3poOKka HOBHX JOCTPOKOBO
JTII0YMX TPaHylbOBaHUX (QOpM J0OpPHB; BUKOPHCTAHHS TPABHIBHOI TEXHOJIOTii X BHECEHHS;
3aCTOCYBaHHS KOMIUIEKCHUX (OPM; JOTPUMAaHHS MpaBui 30€peKeHHS 1 TpaHCPOPMYyBaHHSI.

OTxe, 3AaTHICTb IPYHTY AO CaMOOYMILIECHHS, OJHA 3 HAWLIHHIIIMX BIACTUBOCTEH IPYHTY,
3YMOBIJIIOETHCSI TOJIOBHUM UYHWHOM 3aBJSKHM JKUTTEIISUIBHOCTI OakTepii. Y mpsMid 3aJeKHOCTI Bif
010XiMIYHOT aKTUBHOCTI TPYHTIB 3HaXOJMTHLCS JCTOKCHKAIlis 1 pyiHYBaHHS OTpyToximikariB. [Ipu
BHECEHHI OpraHidyHMX A0OpHB, Wi NPOLECH IHTEHCHBHILIE BiAOYBalOTHCS B IPYHTAaX 3 BEIIMKOIO
KUIBKICTIO TYMYCY.
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€3JI0BELIbKA 1.C. (YKPATHA, KUIB)

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

Inemumym konoionoi ximii ma ximii 6oou im. A. B. /[ymancoxoco HAH Ykpainu
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.

IIpioputeTroM cydacHOI HOep)KaBHOI €KOJOTIYHOI TIOMITHKH € HaMaraHHs MJOCATTH 1
MiATPUMYBATH E€KOHOMIYHO OINTHMAaJIbHHAH 1 €KOJOTIYHO Oe3ledHuil piBeHb BOJOKOPUCTYBAHHS 3a
MiHIMaJbHOTO BIUIMBY Ha HABKOJMIIHE CEPEIOBHUINE, IO 3a0e3ledye HaIiOHAIbHY BOJIHY Oe3meKy
VYKpaiam Ha OCHOBI BiATBOPCHHS, PAIliOHAJLHOTO BHKOPHUCTAHHS 1 OXOPOHU TPHPOTHUX BOIHHX
pecypciB. Takum umHOM OyJe IOCATHYTO CTaHy CTIMKOTO BOJOKOPHUCTYBAaHHS, Ha SIKOMY MOXKE
0a3yBaTHCSl CTaJMii PO3BUTOK €KOHOMIKH JepkaBu. OJHAK 1 HA CHOTO/HI Ha LLOMY LUISAXY BHHUKAE
YUMAJIo MPOOJIeM, SIKi TOTPeOYIOTh HETAHHOTO BUPIILICHHSI.

AHai3 cy4acHOTO piBHS BOJOKOPHCTYBaHHS 1 BOJIOBIJABENECHHS Ha BEpXHiM MUIAHINI OaceiHy
Huinpa (Oaceitn KaHiBChKOTO BOJOCXOBHINA) JaB 3MOTY OKPECIHTH KOJO HAWOUTBII aKTyaThbHHX
npobiemM. BcraHoBneHO, 10 SKiCHE BUCHAXKEHHS BOJHUX PECYPCiB 00YMOBIIOIOTS!

- HEAOCTaTHS MOTYXHICTh (O0is1 50 %) umM He3aloBiIbHA €KCIUTyaTallisi OYHCHUX CIOPY, B TEPIILy
4epry, MiANPHEMCTB KOMYHAIBHOTO TOCIIOIApCTBA;

- IOCTaTHO BHCOKHUH piBEHb KOHICHTPALlil MPOMHUCIOBUX 00’ €KTiB (TIIIPUEMCTBA JIETKO1, Xap40BOi
ray3i i YOpHOi MeTalyprii);

- HU3bKAa E€(PEKTHUBHICThP BUKOPHUCTAaHHS THUIOBUX TEXHOJOTIYHMX CXEM OYHIIEHHS CTIYHHX BOJ
KOMYHAaJFHOT'O TOCTIoapcTBa 1 mpomucioBocTi. CydacHi TEXHOIOTIUHI IPUHAOMH HE B 3MO31 BUJAIUTH
BIJIMIOBIIHO 10O HOPMAaTUBHHUX BUMOT OiOTE€HHI peYOBUHH (B mepiny 4epry, ¢pochaTh, a TAKOK HITPHUTH 1
a30T aMOHIMHMI), OpraHiuHi pe4oBHMHM (OCOOJMBO B XapyoBill MPOMHUCIOBOCTI), 3alli30 3arajibHe
TOIIO;

- CKHJIaHHS Y MOBEPXHEB1 BOJHI 00'€KTH CTiUHMX BoA. 3adikcoBaHe MPOTAroM ocTaHHIX 20 pokiBs
MOCTYTIOBE 3MEHINEHHs iX 3aranpHOro o6’emy (Ha 40 %), B OCHOBHOMY, 3a paxyHOK KaTeropii
HOPMATUBHO OYMIICHUX CTIYHUX BOA (Ha 95 %), HiBEMIOETHCS 30UIBIICHHSIM KUTHKOCTI 3a0pyaHEHHX
cTiuHuX BoA (Ha 67 %), B mepIly 4epry, HeOCTaTHRO ounIieHuX. [IpoBiAHOIO € poib KOMYHAJIBHOTO
roCHOJapCTBa, MiANPHEMCTBA SKOTO CKUAAIOTH A0 99 % 3arampHOro o0’eMmy 3a0pyJHEHHX CTIYHHX
BOJI;

- HaIXO/KEHHS Y IIOBEpXHEBI BOJHI OO0 €KTH 3HAYHOTO OOCATY 3a0pyIHIOIYHX PEYOBHH.
Busnaueno, mio HaWOUTBIIMI TOHHAaX 3a0pylHEHb CKHHYTO HAa BEpPXHIX MUISTHKaX OaceilHy
KaniBchKOr0o BOJOCXOBHIIA, SKi 3HAXOIATHCSA ITiJ] BILTHBOM M. Kuepa (145,8 trc. T, abo 85 %).

BignoBifHO cy4acHMi eKOJIOTIYHUN CTaH BEPXHBOI AUISHKU Oaceiiny J[Hinpa 3a HairipmmMu
3HAYCHHSMHM MTOKA3HUKIB IKOCTI Bou Bianosigae Il kinacy — «3a10BiIbHI», «3a0pyIHEHI» BOJIH.

OmiHka CTyHeHs eKOJOTriyHOro Onaromoixyddst BOXHOTO 00’€KTYy, TOOTO MOXKIIMBOCTI CTajoro
(GYHKIIOHYBaHHS Ta BiITBOPCHHS OCHOBHMX KOMIIOHEHTIB TiJIPOEKOCHCTEM, HE3Ba)KaOUW Ha BIUIHB
TEXHOTEHHUX 1 TPUPOJHUX YHWHHHKIB, TOKa3ajia HEJIOTPUMAHHS HOro BHUCOKOTO piBHsA. BigmiueHo
NEPEBUILEHHS JOMyCTUMHUX 3HaueHb ekosoriunmx HopmaruBiB (EH(x)) ma mingauoi KaniBcbkoro
BOJIOCXOBHUIIIA B paiioHi M. KueBa 3a TakumMu NpiOPUTETHUMH MOKAa3HUKAMH: a30T aMOHIWHUM, a30T
HITPUTHUH, a30T HITpaTHHH, OIXpoMaTHa OKHCHIOBaHiCTh, HapTonponyktu (B 1,4-1,9 pasi); xpom
3aranbpHui (B 2,5 pas3u); penoinu, pochop docdaris (B 3,5-3,7 pasir); CIIAP (B 4,7 pa3is).

TakuM 4MHOM, MOKHA CTBEPAXKYBAaTH, 110 TOJIOBHUMH MPUYMHAMH BUHHKHEHHS HANpPYXEHOT
€KOJIOTIuHOi cuTyamii y BepxiB’i OaceiiHy JlHinpa € ckugaHHS Y BOJHI 00 €KTHM HEOUMINEHUX a0o
HEJIOCTaTHHO OYMIICHUX KOMYHAJIbHHX Ta IMPOMHCIOBUX CTIYHMX BOJ 1 HAJIXO/KCHHS 3 HHMHU
3a0pyIHIOIOYHX PEUOBHH.

[lepuioueproBuM BOAOOXOPOHHUM 3aX0A0M MOBUHHO OyTH PO3pOOJICHHS HOBHX, €(PEKTUBHUX i
HaiOIbII pamioHaJbHUX 3 EKOJIOTIYHOI TOYKM 30py 1 EKOHOMIYHO BHUTITHHX TEXHOJIOTiH
BOJIOOYHIIICHHS, 1110 JI03BOJISATH MiHIMI3yBaTH 1 ONEPEIUTH 3a0PYAHECHHS BOJIHUX 00’ €KTIB.
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COKOJIOBA J1.0., CKPUIIKIHA M.JT., OBYAPOB B.1. (YKPATHA, JHIITPO)

BUKOPUCTAHHA MIHEPAJIOBMICHHUX BIJIXOAIB OJIENIEPEPOBKHA B
EJTACTOMEPHHUX KOMITIO3ULIAX

Heporcasnuii suwutl HABYATLHULL 3aK1A0 « YKPATHCOKULL 0epAUCABHUL XIMIKO-MEXHOL02TYHULL
yuieepcumemy, 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 COHSIITHUKOBOI Oii y HamIiid KpaiHi € MOTYXHOI0 Taly33l0 arpornpoMHCIOBOTO
KOMIUIEKCY, YKpaiHa € HaWOiNbIINM Yy CBiTI €KCIIOPTEPOM COHSIIHWKOBOI Ofii. B 3amexHOCTI Bix
TEXHOJIOT1] BUPOOHHIITBA COHSIIHMUKOBOI OJIii Ha cTafil aacopOuiitHOi padinanii (BizOimoOBaHHS) Ha
1 T omii BukopucToByeThes 12-15 xr agcopbenty. B pesynprari 6mu3pko 100 THC. T/pik 3aMacieHOro
BiJIIPAIlbOBAHOTO aJICOPOCHTY 3alUIIA€ThCS Ha MMAMPHEMCTBAX ONIEXUPOBOI Tramys3i. 3TiIHO
KJacudikaTopa BiAXOJiB, BiANpalbOBaHW COPOCHT BigHOCUThCA a0 IV kiacy HeOe3meku. Orxe
yTUNi3aMis BiANpaboBaHUX aJCOPOCHTIB € HaraJlbHOIO MPOOIEMOI0 He JIHIe B YKpaiHi, a 1 y CBITi.

B sxocti ancopOeHTiB MHPOKO BUKOPHUCTOBYIOTHCS OCHTOHITOBA TIIMHA, MEPIIT Ta A1aTOMITOBI
¢binbTpyBaibHI MOPOLIKH. BUKOpHCTaHHS 3aMaclieHHX TJIMH Hece cepHo3Hy HeOesleKy, TaK sK, O,
sAKa MICTUTbCA Ha aicopOeHTi, € HHM3BKOKAIOPIHHMM TOPIOYMM 1 NPU HEBEIMKOMY IiJABHIICHHI
TEMIIepaTypy MOYMHAETHCS BHXIJM JIETKMX 13 3aMacjeHOi ITIMHM 1 MOXJIUBEe camo3aiimanHs. Tomy
nepes; BUKOPHCTAHHSAM aacopOeHT Hamu OyB 0OpoOJNeHHit JBOMa croco0amu: a) OYHUIIEHUIH
opraniuHuMu po3unHHUKaMHU (ipoaykT AC-COou); 6) micis O4MIIeHHs AOJAaTKOBO MPOKAICHUH 3a
temnepatypu 800°C npotsirom 6 roaus (nmpoxykr AC-COmp).

Mertoro poboTu crana omiHKa (Di3MKO-XIMIYHAX XapaKTePUCTUK OUYWIICHUX MiHEPaTOBMiCHUX
aJICOpOCHTIB Ta JOCIIKEHHS 3arajlbHOTO KOMILIEKCY BJIACTUBOCTEH T'yMOBHX CyMilllel Ta TyM 3 ix
BMicTOM. B po0OTi BUKOPHUCTaHO €JIaCTOMEPHI KOMITO3UIIii JIBOX THITiB: MOJIEIbHI Ha OCHOBI 1mc-1,4-
TOJTi130MTPEHOBOTO Kay4IyKy Ta MPOMHUCIIOBI (IS BATOTOBJICHHS OIrOBO1 YaCTHHHM MTPOTEKTOpa IIMH) Ha
OCHOBI KOMOiHaIii IMC-0yTaJi€HOBOTO Ta MAaCJIOHANIOBHEHOTO OyTali€H-0-METHICTHPOIHEHOTO
Kay4yKiB.

[Y-cnexrpanpunii ananiz npoaykty AC-COou mokazaB, 10 miciast 0OpoOKHM pO3UYMHHHUKAMHU
3pa30K MICTHUTh 3HAYHY KUTBKICTh BYTJIEBOJHEBHX CIOJYK 3 KapOOKCHIBHUMH TPymH. AICOpPOIiEr0
quOyTHidTanaty BCTaHOBJICHO, O TepMooOpoOka AC-COou CyNpOBOIKYETHCS BHITATIOBAHHIM
0JIIEBMICHUX KOMIIOHEHTIB Ta YaCTKOBUM PYHHYBaHHSAM KPUCTAIIYHOI CTPYKTYPH aJICOPOCHTY.

JocmimkeHHs MOJENbHUX eacTOMEepHUX KoMIto3utliii 3 BMictom AC-COo04 y KOHIIEHTpaIlii Bij
20 o 80,0 Mac.u. mokaszajiy, 10 Ha BIAMIHY BiJ Jii KaoJiHy MiJBHMIICHHS J103yBaHHS JOCIIJIHOTO
MPOJIYKTY CYHPOBOIKYEThCS YIIOBUILHEHHSIM TPOIIECY CipYaHoi ByJIKaHi3allil Ta 3HWKEHHSIM CTYIICHIO
3IIMBAHHSA B TOPIBHSHHI 3 KOMIO3WLi€0 Oe3 HAaNOBHIOBauYa. 3a PiBHEM MIiHIMAIbHOTO MOMEHTY
KpyTiHH Ta B’s3kicTio 3a Myni mpoxykr AC-COou 3a Ttemmeparypu 143°C i 155°C y
JIOCITI/DKYBAHOMY JTialla30HI KOHIIEHTPALINA MOKPAIy€e TEXHOJOTIYHI BJIACTUBOCTI T'YMOBHX CyMIillIeH.
AHali3 IpyXHbO-MILHOCHUX XapaKTEePUCTHK T'yM II0OKa3aB, L0 3a HOPMAaJbHUX YMOB BHUIPOOYBaHb
ryma 3 AC-COou moCTymaroThCsl TyMaM 3 KaoJiHOM, ajie BOHM OUIBII CTiHKi JO Iii BHCOKHX
TEMIIeparyp i TEIIOBOTO CTapiHHS.

Bcranosneno, mo momatkoBo BeeneHi 10,0 Mac.d. JOCHIAHUX MIiHEPaTOBMICHHUX IMPOAYKTIB
MO3UTUBHO BIUIMBAIOTh Ha (POpMyBaHHS TEXHOJOTIYHMX BIACTUBOCTEH TyMOBOI CyMilmi it
BUTOTOBJICHHSI OiroBOi YacTMHHM MPOTEKTOpa BIAHOCHO [ii MPOMMHCIOBOIO HANOBHIOBaYa MapKu
Ultrasil VN 2 GR. Ha Bigminy Bix aii npoaykry AC-COou i namosrtoBadya Ultrasil VN 2 GR, npu
BBeJIeHI TepMooOpobiaeHoro npoaykry AC-COmp 30epiraroThCs 30ajlaHCOBaHI KiHETHYHI ITapaMeTpH
npoliecy ByJKaHi3aliil Ta BUCOKH PiBeHb 3MIMBAHHS €1aCTOMEPHOI KOMITO3HIII.
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COKOJIOBA J1.O., OBUAPOB B.I. (YKPAIHA, JHITIPO)

YETBEPTUHHI AMOHI€BI COJII - BIOAKTUBATOPHU CIPYHAHUX
BYJKAHI3YBAJIBHUX CUCTEM EJTACTOMEPHUX KOMIIO3UIIIN

eporcasnuii suwuli HABUAILHUL 3AKNA0 « YKPAIHCbKUL 0epAHCABHUL XIMIKO-
mexnono2iynuul ynieepcumemy; 49005, npocn. ['acapina, 8, /[Hinpo, Yrpaiuna;
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 gquaternary ammonium salts with different
structure, salts synthesized on the basis of hydrazide, triisocyanate of castor oil and furfuryl alcohol,
was proposed.

[TpobGnemam ekomoridyHoi Oe3meku MaTepialliB, sIKi BUKOPUCTOBYIOTHCSI JUIS BHUTOTOBJICHHS
TYMOTEXHIYHUX BUPOOIB, B TMEPIIy HYEPry IIWH, CBITOBOI CHUIBHOTOIO MPHUIUIETHCS IMiABUIICHA
yBara, OCKUIbKA BHUPOOHHMIITBO T'YMOBUX BHPOOIB Ta TEXHIYHOTO BYTJICHIO BiJHOCHTHCS 10 MEpHIOT
rpynu Kiacudikamii kKaHneporeHHUX (akTopiB Mi>KHApOJHOTO areHTCTBA MO0 BUBYCHHIO paky. Tomy
BUBUCHHS TOKCHYHMX Ta KaHIEPOICHHMX BIIACTUBOCTEH CHPOBHHM Ta MaTepiaiiB, sKi
BUKOPHUCTOBYIOTECS Y TYMOTEXHIYHOMY BHPOOHHWITBI, Ta TOIIYK albTEPHATUBHUX EKOJOTIYHO
Oc3MeYHUX MarepialiB € CyYaCHUM HANpsIMKOM JOCHTI[DKEHb 1H)XKEHEPiB-TEXHOJIOTIB T'yMOBOI
MTPOMUCIIOBOCTI.

Y poboTi CKOHIIEHTpOBaHA yBara Ha BHBYCHHI BUKOPHCTaHHS B €IACTOMEPHUX KOMITO3HUIIISX
MOJENFHOTO Ta TIPOMHUCIOBOTO THIIB Ha OCHOBI KapOOJAHIIOTOBHUX CTEPEOpEryJsipHUX Ta
HECTEPEOpETYSIPHUX KaydyKiB HETBEPTHHHUX aMOHIEBUX COJICH, CHHTE30BAaHHX 3 BiJHOBIIOBAHOI
cupoBuHH: GpypdypunoBoro crimpTy (HAC-1 — HAC-4), ringpazuny (HAC-5), Tpuizouianaty (HAC-6 —
YAC-8) xacTopoBoi ouii.

Hocmimkennss YAC y ckimagl  MOJCIBHUX — €JaCTOMEPHUX KOMIIO3UII Ha OCHOBI
cTepeoperyisipHoro 1wc-1,4-momii3onpeHoBoro KaydyKy MOKa3ald MOXKIIHBICTh €HEpPro30epeKeHHS
npu BUTOTOBJIEHHI ryM, a came, YAC gk 0ioakTUBaTopu B MOPIBHAHHI 31 CTEAPUHOBOI KUCIOTOIO
3[aTHI 3a0e3MeYNTH PiBHO3HAYHY YMOBHY KOHCTAHTY IIBHJKOCTI CipuaHOi ByJIKaHi3allii, TPUBATICTh
IHAYKIIIHOTO TIepioy ByJIKaHi3amii i yac MOBHOTO BHKOPHCTaHHS MPUCKOPIOBaYa TYMOBUX CyMilIeit
3a YMOBHM 3HWKEHHs TEMIIEpaTypu mpoiecy BynkaHizamii Ha 10-15°C. JloBeneHo, M0 Ha aKTUBHICTH
JIOCTIIHUX UYETBEPTUHHUX AaMOHIEBUX COJIeH BIUIMBAE iX MOJICKYJspHA Maca Ta KIUJIBKICTb
apoOMaTUYHUX (ParMEHTIB B CTPYKTYPi MOJIEKYIL.

Y ckmami MOJENpHUX €NIacTOMEPHHX KOMITO3WIIiH Ha OCHOBI amopdHOro OyTajieH-o-
MmetuictuposibHoro kayuyky YAC-6 i HAC-7 3 ¢pparmeHTaMu TpHi3oLiaHaTy KacTOPOBOI OJIii MaloTh
aKTUBYIOUY JII0 Ha MpOIeC cipuaHoi ByJKaHi3alil 6au3bKy 1o 1ii cteapuHoBoi kucinot. Cins YAC-2
Ha OCHOBi ¢ypdypoiy, TuOyTHIaMiHy, XJIOPUCTOTO OCH3MITY, KA Ma€ 3HAYHO MEHIIY MOJICKYJISPHY
Macy, ToOTOo, ORIy KOHIIEHTpAIif0 (PYHKIIOHAFHO aKTHUBHUX IIEHTPIB iHIIIIOE MPOIEC ByJIKaHI3aMii
3HAYHO CWJIbHIIIE, HiX iHII BuBUYeHI YAC ab0 cTeaprUHOBA KUCIIOTA.

[HTeHCHBHE TIPOTiKaHHS ByJKaHi3alii monigieHiB y npucytHocti YAC-2, ske BiOyBaeThCs pU
MEHIIUX 3HAYCHHSIX e(QEeKTHBHOI €HEeprii aKTUBAIlil MpoIecy, CBIMUUTh Mpo ii MiJBUIICHY peakmiiHy
AKTUBHICTh BIJIHOCHO CTEApHMHOBOI KHCJIOTH Ta MiATBEPIDKYE MOMXIIMBICTH YTBOPEHHS IpH
BUTOTOBJICHHI Ta IEpepoOIll €laCTOMEPHHX KOMIIO3MIIA CHHEPridYHOI CHUCTEMM JOCIIAHOI COoJi 3
CyJb(eHaMITHUM NIPUCKOPIOBAYEM.

3aMiHa cTeapuHOBOI KHCJIOTH y CKJIaAi TyMH NPOMHCIOBOTO TUIY (Ha OCHOBI KOMOiHaIii
KaydykiB  1mc-1,4-T0Mii30npeHoBOro,  MUC-OyTali€HOBOIO,  MAaclOHANIOBHEHOro  OyTajieH-o-
MeTHICcTUposibHOr0) Ha YAC-8 Ha OCHOBI TpHi30LiaHaTy MO3UTHBHO MO3HAYAETHCS HA PiBHI (Pi3UKO-
MEXaHIYHUX BIACTHBOCTEH I'yM IPU HOPMAIBHUX YMOBax, 1py Temrepatypi 100°C i micis TermoBoro
CTapiHHA. 3HAYHO MOJIMNIIYIOTHCS TUHAMIYHI MMOKa3HUKH TYM: BTOMIIOBAIbHA BHTPHBATICTH TYM 3
010aKTHBATOPOM IPH HOPMAJIBHUX YMOBax 3poctae Ha 17%, a micist TEIUIOBOrO CTapiHHSA Maike B 2
pasm.
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TOPJIICHKO O. (YKPAIHA, KUIB)
TEXHOJIOI'TA SEBAL I QGIS 3 BUKOPUCTAHHAM PYTHON

Tncmumym menexomynixkayitl i 2100a1bH020 IHGOPMAYIUHO20 NPOCMOPY
03186, 6ynve. Yoxonoscwkuii 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.

CporomHi cibCbKE TOCIOAApPCTBO CTHUKAEThCs 3 Oaratbma mpoOiemamu. BHacmigok
E€KOHOMIYHHMX 3MiH (epMepchbKi TOCHOJApPCTBAa CTAlOTh MPHUXWIBHUKAMU CTaJOTO BHKOPHUCTAHHS
MPUPOTHUX pecypciB. PO3yMiHHS MPUPOAHHUX cHCTEM Ta (Di3MUHUX 3aKOHIB, IO KEPYIOTh KOXKHOIO
CKJIaJJOBOIO TiJPOJIOTIYHOTO LMKy, AY)KE€ BAKIMBI AJsl JIOACH, IO PO3MOPSIXKAIOTHCS BOJHHUMHU
pecypcamu. [loeaHaHHS ABOX OKpEeMHUX TNPOILECIB, 3aBASKH SIKUM BOJa BTPAdaeThcsi B arMochepy
yepe3 BUIIAPOBYBAHHS 3 IPYHTY Ta TPAHCIIPAIIO 3 POCIMHHOCTI, 3TaAyEThCS SIK €BarOTPaHCIHipallis
(ET). MoxmuBicts mporHo3yBaTi ET Oyma 6 miHHIM TUTFOCOM AJISI BIACHUKIB CUTBCHKOTOCTIOAAPCHKUX
yTifb, KEPIBHUKIB MiAIPUEMCTB B arpoCEKTOPi, MPHUPOAOOXOPOHHHKIB.

ExcniepiMeHTanbHO PO3paxyHOK —eBamoTpaHCIipalii MOXXHAa 3pOOMTH  JOCHTH  TOYHO,
BUKOPHCTOBYIOUM 3Ba)KYBaHHS JI3UMETPiB, METOAM BIPENSUIBHOI KOpeNsmii Ta METOIUKH
criBBimHOmEHH boyena. OpHak 11i MeToau OOMEXKEHi, OCKUIBKM BOHH 3a0€3IeUyIOTh TOYKOBI
3HayeHHs ET 11 KOHKPETHOrO MICIICTIONOKEHH Ta He HajgatoTh ET B perioHamsHOMy MacinTa0i. Le
00MeXeHHSI MOTHBYBAJIO PO3POOKY AWUCTAHIIITHO YyTIMBUX MAHUX i3 CymyTHHKIB /uig ominku ET Ha
BEJIMKUX Ta CEPEHIX TEPUTOPIfX.

OcHoBHa nepeBara JUCTaHIiHHOTO 30HTyBaHH MoJisirae B ToMy, mo ET moxxHa o0uucnuTu 6e3
KUTbKICHOTO BU3HAYEeHHS 1HIMUX CKJIATHUX TiapoJorivHi nmpomeciB. ET MiHmMBHIA IK y TPOCTOPI, TaK i
B 4aci. BiH MiHJIMBHHA y MPOCTOpPI 3aBASKH IIWPOKiA MPOCTOPOBI MIHIMBOCTI OMAMAiB, TiapaBIivdHINA
XapaKTepPHUCTHUIll TPYHTIB, THIIIB POCIMHHOCTI Ta INUIBHOCTI POCIMHHOCTI. BiH 3MiHIOETBCS y baci
Yyepe3 MiHIHBICTh KiiMaTy. CynyTHHKOBI 3HIMKH 3a0€3MedyroTh BiIMIHHHI 3aci0 Uil BU3HAYEHHS Ta
BiZJOOpa)keHHsI TPOCTOPOBOI Ta yacoBoi cTpykTypu ET.

IcHye mMozmens 0OpoOKH CymyTHHKOBUX 300pa)keHb JUis nporHo3yBanHsi ET, 1m0 HazuBaeThCs
SEBAL (Anroputm 6anancy noBepxHeBoi eHeprii mis 3emiti). SEBAL o6unciroe ET yepes cepito
PO3paxyHKiB, SIKi T'€HEPYIOTb: YHCTE IIOBEPXHEBE BUIPOMIHIOBAHHS, TEIUIOBMI MOTIK IPYHTY Ta
TeroBui oTik moBiTps. Moaens SEBAL ET o0unciroerses i3 cynmyTHUKOBHX 3HIMKIB Ta ITOTOJHHUX
JAHHUX 32 JOTIOMOT'OI0 MMOBEPXHEBOT'O €HepreTHUHOoro Oanancy. OCKiJIbKH CYMyTHUKOBE 300paKCHHS
3abe3neuye iH(popMaLilo JUIIE B MUTh NPOJILOTY cynmyTHUKa, SEBAL obunciioe murteBuii notik ET
JUISI MOMEHTY, B SIKUM CYITyTHUK 3HIMA€ 00’ €KT.

IlepeBaror CynmyTHUKOBOI 3HOMKM HaJ IHIIMMHM Ha3eMHHMH METOJAMH € BEJIHKa TEPUTOPIs
3HIMaHHS, OLIBII MHUPOKE PO3yMiHHS JIOKATbHHUX (DAKTOPIB TEXHOJIOTII.

Hapasi icnye pimenHs po3paxyHky SEBAL, Buxigni mani npencraBnenHi Ha GitHub, 3a
noromororo GRASS GIS ta ERDAS Imagine, sike, Ha OyMKy aBTOpa, HE € iJeallbHUM st
KOPHUCTYBauiB reoiH(opMaIiitHuX CHCTEM.

3amponoHoBaHO peanizyBatd AaHy MoxiauBictb B QGIS, 6o us I'IC Oinpm apyxHs ams
KOpUCTYBauiB Ta Ma€ 3pyuyHIlIMi Ui  KopucTyBauiB rpadiunuil inTepdeiic. Ilmanyerncs
BUKOPUCTOBYBaTH MOBY MporpamyBanHsi Python uepe3 mommpenHs ii B reoindopmamiiHOMy Ko
KopucTyBauiB. Takoxx OyayTh BUKOpUCTaHI makeTu: math, numpy, os, osgeo s i€l MoBu. BXigHumu
JaHUMU € CynyTHHKOBI 3HIMKH Landsat-8, SRTM, mBuakicts BiTpy Ta ET.

Hana texnonoris momomoxke kopucTyBadam [IC mBuame ompamnbOByBaTH CBOi JaHI B
nporpamuHoMy 3abesnedenHi QGIS. Takoxx SEBAL mns QGIS gomomoxke BupimyBatu mpoOieMu
CLIBCBKOTO TOCIIOAAPCTBA, 3POLICHHS, TPUPOAOOXOPOHH.
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JOKYMEJIA E.A., TIOTPEBEHHUK B.JI. (VKPAIHA, JIbBIB)

®YHKINIOHYBAHHSA CUCTEMHA EKOJIOT'TYHOT' O
MOHITOPHUHI'Y 30HH BILIMBY I''PHUY0-XIMIYHOI'O
MIAINPUEMCTBA B HICJIAJIKBIJAIIMHUU ITEPIO

Hayionanonuu ynieepcumem "Jlvgiscoxka nonimexuixa"
79013, eéyn. Cm. Banoepu, 12, Jlvsis, Ykpaina; 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 "Exosoriunum macroptoM JIbBiBChKOI oOmacti" Posmiibchke epikaBHE
ripauyo-xiMiyae mianpuemMctBo "Cipka" € OJHUM 3 IMIECTH EKOJOTiYyHO HeOe3neuHuX OO0'€KTiB y
JIpBiBCBKii 0OMacTi.

Meto10 pod0TH € CTBOpeHHS cXeMH (hYHKI[IOHYBaHHS CHCTEMH E€KOJIOTIYHOTO MOHITOPHHTY
30HH BIUIMBY TipHHYO-XIMIYHOTO MiJNPHUEMCTBA B TiCISUTIKBIJAIHHUN TIEPioI.

Bukaan marepiany. Exonoriuna Oesmeka TepuTopii 3alexuTh Bif Oaratbox (HhakTopis.
[ligBumienHs ii piBHS He MOXXe BimOyBaTHCs 03 CTBOPEHHS CHCTEMH E€KOJOTIYHOTO MOHITOPHHTY.
BinmoBigHO 10 MIXHApPOIHOTO JOCBIy BCTAHOBJIEHO, IO 3aCO0M EKOJIOTIYHOrO 3aXHUCTy, SKi
BUKOPUCTOBYIOTh Ha TipHUYO-XIMIUYHMX MiANPUEMCTBAX, HECIIPOMOXHI 3amoOirTH MOTIpHICHHIO
exosorigynoi Oesmeku. st po3poOieHHs eheKTHBHHUX 3ac00iB 3a0e3MeYeHHs eKOJIOTiuHOoi Oe3meku
HEOOXiTHUM € TIPOTHO3YBaHHS CTaHy €JIEMEHTIB JOBKULISA B 30HI BIUTMBY IUX MiAIpueMcTB. OCHOBOIO
JUTSL pO3B'A3aHHS Po0JIeM MPOrHO3yBaHHs € MOHITOPUHT TEPUTOPIi, MOPYIICHOT AiSTIbHICTIO T1pHUYO-
XIMIYHOTO TiITPHEMCTBA.

st Toro, mo6 MporHO3yBaHHS 3MiHM CTaHy JOBKULISA OyJ0 HAaHOUIBII TOYHUM, HEOOXiITHO
30MpaTH JlaHi 3 JDKEpeN eKoJIOTiYHO1 HeOe3rneku OesnepepBHO. Pe3ynbTaT MOHITOPHHTOBUX JTAHHX
MMOBMHEH OMpPaI[bOBYBATHUC 1 aHAII3yBATUCS [IUKJIIYHO B TIEBHI YaCOBI TOYKH (PUCYHOK).
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PucyHok 1. Cxema (yHKIIOHYBaHHS CHCTEMH €KOJIOTIYHOIO MOHITOPHHTY

OyHKI[IOHYBaHHS CHCTEMH E€KOJIOTIYHOTO MOHITOPHHTY XapaKTePU3YEThCS BiTHOMIEHHSIM TPHOX

gacoBuX mapametpis (1):
T ~ T~ Ty, (1)

1€ Ty — 9aC JKUTTEBOTO MUKITY CUCTEMHU EKOJIOTTYHOTO MOHITOpUHTY, T — Hiepioq Mix eTanamu
OTIpAIIOBAaHHS Ta aHANI3yBaHHS JAaHUX, Tp — yac MPUUHATTS PillieHb Ta peati3ailii BAMOT CHCTEMH JJIst
MiIBUILICHHS PiBHSA €KOJIOTIYHOI Oe3MeKH.

BucnoBok. Peanizaiis cucTeMd MOHITOPHUHTY J03BOJMTH NepeaOauuTH €KOJIOTiuHI 3MiHM B
30HI BIUIMBY TIPHUYO-XIMIYHOTO MIANPHUEMCTBA B MICSUTIKBITAIIMHUN TIEPION, a TaKOXK € JIEBUM
KPOKOM Ha IUIAXY BUPIIIEHHS MPOOJIeMHU eKOIOTiYHO1 peabimitaliii y perioHi.

Ceminap 1 Seminar 1



66

HA3APEBUY JI.€., HABAPEBUY A.B. (YKPAIHA, JIbBIB)

CEMCMIYHA HEBE3IEKA TEPUTOPIN B YMOBAX BUJOBYTKY KOPUCHHUX
KOITAJIMH (HA ITPUKJIAZI YKPAIHCBKOI'O IIEPEJIKAPITATTSI)

Tnemumym eeogpizuxu im. C.1. Cyobomina HAH Yxpainu, BCKP
79011, eyn. Apocnasenxa, 27, Jlvsis, Yrpaina,; nazarevych.L@gmail.com
Kapnamcoke 6i00dinenns Incmumymy ceoghizuxu im. C.1.Cyb66omina HAH Yxpainu
79060, syn. Hayxosa,3-b., Jlveis, Yrpaina, 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.

VYkpainceke llepeakapmaTTss HaJeKWTh 0 TEPUTOPIA 3 TOPIBHIHO HEBEIHUKOK MICIIEBOIO
ceiicMivHicTIO. TepuTopist perioHy 3a3Ha€ TakOX BIUIMBY celicMidHUX cTpyinyBaHb (lo 4-5 GaniB) Big
rimbokodokycanx (h>100 kM) cuimpHEX 3 M=6,6-7,8 3emnerpyciB 30HM Bpanua (Pymynis). B
3aranpHOMYy 3a Kaproro 3CP-2004 perion BigHeceHo g0 6-OampHOi 30HH. CelicMidHICTH
[lepenkapnaTTss COpUYMHEHAa TEKTOHIYHUM TIPOLIECOM, SIKMH Ma€ TI00albHY Ta perioHalbHY
(B3aemomiss CXiTHOEBPONEWCHKOI Ta CXIJHOTO 3aKiHYCHHS 3axiJHOEBpoOmeichkoi Iiatopm 3
Kapnartcpkolo TipCBKOIO CIIOPYAOI0 — 4YacTWHA TeONWHAMIYHOTO TIpolecy B AIBIIHCHKO-
Cepen3eMHOMOPCEKOMY CEHCMOAKTUBHOMY TIOSICI Y paMKax Ti100albHOT TEKTOHIKH TUTUT) Ta JIOKaJIbHY
(moB’si3aHy B OCHOBHOMY 3 IIpolleCaMH Yy 3eMHIH KOpi, KapCTOBUMH SBHUIIAMHU, 3MIiHAMU B
HaNPY>KEHOMY CTaHi Te0JIOTIYHOTO CEPEOBHIIA Yepe3 aHTPOIIOTeHHUN BIUIMB) CKIAIOBI. Y PETioHi 3a
ICTOpUYHIMH JaHUMH BiJTOMi CHJIBHI 3emuteTpycH 3 [=6 6amiB y m. llIkio, 1670 p. i Bemukux Mocrax,
1875 p., € 3rafku i Ipo CHIBHINI 3eMieTpycu B paiioni M. JIbBoBa (1578, 1596, 1599, 1619, 1638,
1675, 1754, 1835 pp.).

CydacHa ceiicmiuHicTh llepeakapraTTss mpeAcTaBleHa 3eMIIETPYCAMH HEBEIHKOI CHIH 3
MmarHitygamu M=0,8-2,5, 3pigka Tpoxu cuimpHimuMH (3 M=2,5-3,6), 3 HEBEIMKUMH TIHOMHAMH
BOTHHII 1 3 MakpoceicMiyHuMHU edekTaMu 10 3-6 O6aitiB. OCHOBHOIO CEHCMOTCHEPYIOUOI0 CTPYKTYPOIO
B IIbOMY pErioHi € 30Ha 3ujeHyBaHHS CXigHoeBpomeichkoi miatgopmu 3 Kapnarcekoro ripchkoro
crcTeMoro — 30Ha [lepeakaprnaTcbkoro IIMOMHHOTO PO3JIOMY, BIIACHE JI0 HOTO TEPETHHY 3 PO3JIOMaMu
OpPTOTOHAJILHOTO HAIPSIMKY, a TAaKOXX JI0 HASBHUX TYT Pi3HOTIIMOMHHUX HACYBIB 1 CKIAJIOK TSDKIIOTH
BOTHHILA TIEPEeBaKHOI  OUIBIIOCTI  MICLEBHX  3eMileTpyciB. 3a  pe3yiabratamu  60-pidyHHX
IHCTPYMEHTAJIBHUX CEMCMIYHUX CIIOCTEPEXKEeHb TYT BUIUISIOTHCS TaKi OCHOBHI CEMCMOAKTUBHI 30HHU:
Jonuncbka (aktuBizamis y 1974-76 pp., 2020 p.), Hagsipusuceka (1999-2013 pp.), bopucnasceka
(2014-2017 pp.). T'eonoro-reo¢iznunmii aHami3 JIOKai3aiii BOTHHUIL 3eMJIETPYCIB Yy LHUX 30HAX
MOKa3aB, 10 BOHU 3HAXOIATHCS B Oe3rocepenHii OIU3bKOCTI 10 pojoBuiy HadTH i razy. CelicMidHa
aKTHUBI3allisl MepesliueHnX 30H MOB’s3aHa 31 CKIIQJHOI0 CTPYKTYPOIO Ta HANpPYKEHUM CTAaHOM KOPH Y
30HaX POJIOBHIII, MTiJIBUIIICHO TPIIUHYBATICTIO 1 (JIFOITOHACHYCHICTIO MOPIJl — KOJEKTOPIB HA()TH Ta
ra3y i 30H pO3JIOMiB, MpW BHUA0O0yBaHHI HapTH 1 3aKOHTYPHOMY 3aKadyyBaHHI BOJH CTBOPIOETHCS
JIOaTKOBUH TiPOJMHAMIYHUI THCK Ha BXKe OclalJieHi MEXaHIYHO MOPOJHU B IIMX 30HAX, IO CIIPHUSE
PO3psAL 3eMIIeTpycaMd HAaKOMUYEHHX TYT TEKTOHIUYHHMX HampyXeHb, TOOTO Ma€e Miclle Tak 3BaHa
HaBeJleHa a00 1HOYKOBaHa CEHCMIUHICTb.

VY IlepenkapnaTTi TakoX BigOyBaJUCh YHCTO TEXHOTE€HHI 3emiiepycu (KapcTOBI MpoBanud B
30HaX TpHUYMX BUPOOOK) B pationax mict Kaya (1987 p.) i Cre6nuka (2017 p., 2020 p.).

3Ba)kalouu Ha HAsBHICTH y PErioHI 0araThbOX BaXKJIMBHUX 1 €KOJIOTIYHO HEOE3MEYHUX O0'€KTIB,
MaricTpalbHuX HadTO- 1 Tra3ompoBOMIB, YHMCICHHMX pOJOBHII Ta3y 1 Ha]TH, 3aMi3HUYHHX 1
aBTOMOOUILHUX JIOPIT 3 MOCTaMH 1 TYHEJISIMH, XBOCTOCXOBHIII XIMIYHUX TiIPUEMCTB, EKOHOMIUHI Ta
€KOJIOTIYHI BTpAaTH 4epe3 BIUIMB 3eMIIETPYCIB HEBEIHMKOI CHJIM MOXYTh OyTH 3HA4HI, I TpoOiemMa
BUMAra€e NoJajbIInX MOrJIHONIEHUX JOCTIIXKEeHb 1 po3poOKH crocoOiB MiHiMi3amii Ta HeTpamizamii
CEICMOEKOIOTIYHUX PU3HKIB.
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OILIYPKEBUY-ITAHKIBCBKA O.€., TAHKIBCbKUI 10.1.,
OUINUITYAK JI.M. (YKPATHA, JIbBIB)

OIIIHKA PIBHIB EKOJIOT'TYHOI HEBE3NEKU MEPEXPECTHh MICTA JIbBOBA

Hayionanvnuii nicomexniunuii ynigepcumem Yxpainu
79005, eyn. O. Kobunsncokoi 1,JIvsis, 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 cporonni B Ykpaini HOpMyBaHHS! BUKHIIB Bifl IEPECYBHUX JKepen 3a0pyaHeHHs aTMmochepn
MPOBOAUTHCS 3TiMHO 3 «lHCTPyKIi€0 Tpo 3MICT Ta TOPSIAOK CKJIAJaHHS 3BITY IPOBEICHHS
IHBEHTapU3allii BUKUAIB 3a0pyIHIOIOYNX PEYOBHH Ha IMiIIPHUEMCTBI», e MICTUTBCS BIMOTA TTOaBaTH
iH(pOpMaLil0 PO BUKUIHN 3a0pYIHIOIOUMX PEUOBHH BiJl MEPECYBHUX JKEPEN Y MEKaxX MPOMHUCIOBOTO
MalTaH4MKa, BiJl BHYTPIIIHFOTO 3aBOJICEKOTO TPAHCIIOPTY, CTOSTHOK aBTOMOOLTIB i T.J., 2 PO3paxyHOK
BUKHJIIB 3a0pyIHIOIOUMX DPEUOBHH Bijl MEPECYBHHX JDKepel BUKOHYBAaTH 3TigHO 3 «MeTOoauKor
PO3paxyHKy BHUKH[IB 3a0pyAHIOIOUMX PEYOBHH Ta MAPHUKOBHUX Ta3iB y MOBITPS BiJ TPaHCTIIOPTHHX
3aco0iB». [IpoTe, MeTOAMKM 3 BH3HAYCHHS PIiBHSI 3a0pyJHEHHS aTMOC(EPHOrO TOBITPS
aBTOTPAHCIIOPTOM, 3 OIHKYM BIUIMBY Ha aTMoc(epHe MOBITPS Ta 3M0pOB’S HACENEeHHS BHKHIIB
ABTOTPAHCIIOPTHUX 3aco0iB, SK IEpPecyBHUX JKepes 3a0pyIdHeHHS artMocdepu, B YKpaiHi He
3aTBEP/PKEHO. X0Y OIiHKA BIUIMBY TaKUX JDKEpeNl Ha aTMocdepy € AyKe aKTyallbHOI0, 0COOIMBO st
BEJIMKHUX HACEICHUX ITyHKTIB 3 IHTEHCHBHUM TPAHCIIOPTHUM PYXOM.

3 ormsany Ha 1€, y BecHsHO-TITHIH mepiog 2020 poky y pizHuX paiioHax JIbBoBa Ha epexpecTsix
Bymunp Jlnyakiceka — Ilaciuna, YopHoBona — Jlunuucekoro, 3enena — [laciuna ta Crpuiicbka -
HaykoBa BUBUYanuM OCOOIMBOCTI PO3MOLTY aBTOTPAHCHOPTHUX IMOTOKIB, X CKJaJa Ta iIHTCHCUBHICTS.
Jns KOXKHOTO TepexpecTss BHKOHAHO PO3PaxXyHKH CYMapHHX MAacOBHX BHUKHIIB 3a0pyIHIOIOYHX
PEUOBHH BiJ aBTOTpaHCIOPTY. BeTaHoBieHo, 110 cepes yeiX JOCHiKyBaHUX NepexpecT HalOUTbIIi
o0csiTM BUKHJIB 3a0pyJHIOIOYMX PEYOBHH BHIUIAIOTHCS BiJl aBTOTPAHCIOPTY Ha HaKOibII
3aBaHTaKEHOMY PEryJIbOBaHOMY nepexpecti Bynunp Crpuiicbka — Haykosa.

Y roauHM «miK» Ha TepuTOpii mepexpecTb cmocTepirau (GopMyBaHHS THMYAacOBOI'O
KBa3iCTaI[lOHAPHOTO «YTBOPEHHS» 3 aBTOMOOUTIB 3 MPAIIOI0YUMHU JBUTYHAMH, IO CTOSTH B 4ep3i Ha
nepeTuH nepexpects. Po3Mipu IIbOr0 «yTBOPEHHS» BH3HAYAIOTHCS JOBKHWHOI YEprd IO KOXKHIN
BYJIMII, IO MPUMHKAE JIO TEPEXPecTsl Ta HMIMPHUHOK NPODKIDKOI YacTHHM Byiuib. HaitOinbire 3a
pO3MipaMU Take «yTBOPEHS» IPOCTEKYBAJIOCh Ha repexpecti Bynunb JlnuakiBceka - [laciuna, me
Yepru aBTOMOOLIIB B yCiX HampsMax csramTh JoBKuUHM 250-260 M. 3a3HaunMo, mI0 MOAiOHI
«yTBOPEHHS» MAIOTh CBIi CBOEPIIHUI PEXUM POOOTH, KU BU3HAYAETHCS TPUBAIICTIO TOJHH ITIK»
(y cepemnbomy 6 romuH Ha 100y). 3 OINIAQy Ha Ie, TaKe «YTBOPEHHSI» MOXHA PO3TJISLAATH 5K
KOMITJIEKC 3 KBa3iCTal[lOHApHUX JDKEpeT BUKU/IIB 3a0pyAHIOIOUNX PEUOBHH, KIIBKICTh SIKUX JIOPIBHIOE
KUJIBKOCTI aBTOMOO1TiB Ha nepexpecti. OTxe, 3a BIULIMBOM Ha aTMocdepy HOro MO>KHa MPUPIBHATH /10
00’€KTa TOCIONAPCHKOI MISUIBHOCTI — MPOMHCIOBOTO MiANPHEMCTBA, ISl SIKOTO BCTaHOBIOETHCS
HIMPHHA CaHITAPHO-3aXUCHOT 30HU Ha OCHOBI Ki1acy HeOe3MeKu.

3 METOI0 OLIHKH BIUIMBY TPaHCIIOPTHHUX MaricTpaiell Ta IepexpecTb Ha MOBITpSAHUI OacelH
MiCTa Ha OCHOBI pO3paxOBaHMX 3HAUEHb MACOBHX BUKHU/IB IOJIIOTAHTIB BiJl aBTOTPAHCIIOPTY, & TAKOXK
KJIaCy HeOe3IleKHd KOXKHOI PEUOBHMHHM 1 1i CepeaHboJ000BOI TPAaHUYHOAONYCTUMOI KOHIIGHTpPALii
3aIpONOHOBAHO 1 PO3paxoBaHo piBHI ekosoriuHoi HeOesnekn (PEH) koxHOTO0 mepexpects, BU3HAUYEHO
KaTeropito HeOe3nekn 00’€KTa Ta IUMPUHY HOPMATHBHOI CaHITapHO-3aXMCHOi 30HU. Y BUIAIKY
nepexpecTs CaHITapHO-3aXMCHA 30HA OKpeciioe OydepHy 30HY BiJ MEpexpecTs A0 KUTIOBOL
3a0ynoBu, a 1 po3Mip (IUpWHA) - e ToJie JUIs IUIAHYBAJIBHHUX pillleHb IOJ0 OpraHizamii pyxy
TPaHCHOPTHHUX MOTOKIB 1 IIaHyBaHHS 3a0y10BH IOOJIN3Y NEpexpecTsl.

3a piBHAMH ekoyioriuHOi HeOe3NMeKH yci NOoCHiDKyBaHi mepexpecTs M. JIbBoBa MOXKHa
NPUPIBHATH JIO TOCMOJAPCHKUX 00’ €KTIB Jpyroi Kareropii HeOE3NmeKH 3 CaHITapHO-3aXUCHOI 30HOI0
500 wm, 1110 MOKEe BHECTH CYTTEBI CaHITapHI OOMEKEHHS Y TUIAaHYBAJIBHY CTPYKTYpY MIcCTa.
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COPOKA MLJL (JIHIIPO, YKPATHA)

BUKOPUCTAHHS CEHCOPHHUX IOT-TEXHOJIOT'TA JJIA IIJIENA
MOHITOPHUHI'Y AKOCTI ATMOC®EPHOI'O ITIOBITPA

Jninpoecokuii HayionanbHull yHigepcumem 3aii3HUYHO20 MPAHCHOPIY
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'pomazachkuii (anbTepHATHUBHIN NepKaBHOMY) MOHITOPHHI CTaHy aTMOC()EpHOro MOBITPS €
HOBUM HANpSMKOM CIUIBHO-IOCTUKEHHA. llefi HampsAMOK MOHITOPHHTY € BHMYIICHOIO
aTbTEPHATHBOIO [UTSI AEP)KaBHOI CHCTEMH MOHITOPHHTY aTMOC(hEpHOTro MOBITPA 1 (OpMyeThCS B
CepeloBUILI TPOMAJICHKUAX 1 HAayKOBO-TEXHIYHMX OpraHizalifi, a TakoX cepell aKTUBHOI YaCTHHHU
HaceneHHs. Y ceprHs 2020 poky rpyma po3podnukiB EcoCity (M. [Bano-®paHKIBCHK) Mpe3eHTyBata
JIOCTIAHY TIOPTaTHBHY CTaHIII0 TPOMAJCHKOTO MOHITOpHUHTY moBiTpst Sapphire 32. s cranmis
MOHITOPHHTY p0o3p00JieHa 3a TEXHIYHOI Ta (hiHAHCOBOT MiATPUMKH EKCIIEPTiB MPOEKTY «YUHCTE MOBITPS
s Ykpainu» opranizamii ARNIKA B pamkax mixnaponHoi nporpamu TRANSITION Promotion
Programme.

Y Ttabmuni 1 HaBexeHi BHOIpKOBI JaHi, chopMOBaHI 3a pe3yslbTaTaMd JOCITIHKEHb
eKCIUTyaTallifHUX Ta METPOJIOTIYHMX TIOKa3HUKIB craHmii Sapphire 32. [lns miaTBepIkKeHHS
MOJKJIMBOCTI BHKOPUCTAHHSI CEHCOpHOI 4acTWHU Ha 0a3i loT-TexHomoriil y pealbHUX yMOBax MicTa
Huinpo Oymo moctaBieno 20 cepiifHHX MapaliebHUX BUMIPIOBaHb 3 BHKOPHUCTaHHAM MeTOMuK PJI
52.04.186-89 B sikocTi eTanoHHHUX. [ OLIHKH CTaNOCTi BUMIipIOBAILHOTO CHTHATY Ta aJeKBaTHOCTI
pe3yibTaTiB BUKOPUCTAaHI CTATHCTUYHI KpUTEpil: BigHOCHE cTaHAapTHE BimxwieHHs (Sr, %),
koedimieaTn acumetpii (A) Ta ekcuecy (Ex) posmomimy pe3ynbTaTiB BHUMIpIOBaHb, OIliHKA
AaHAITUYHOTO CHUTHaNMy 10 BuMipioBanbHoro mymy (SNRw. %), BimHocHM IpiT HyITBOBOTO
3HaueHHs KaniOpysauus (Do, %), omineHa posmmpena BuOipkoBa HeBusHaueHicth (U*, %). Hdus
OIIIHKM 301KHOCTI OTpPHMaHUX JaHWX 3 €TaJOHOM BHKOPHUCTAaHI KpPHUTEpii: MOKa3HWK 301KHOCTI 3
etanonoM (Ke, %), koediieHT KyTa Haxuiy rpanyroBaibHOi kpuBoi HOnena (tg®) Ta mopiBHSIHHSA 31
CTaHIApPTHOIO HeBU3HaueHicTIO eTanony (U, %)

Tabnuys 1
BubipkoBi pe3y1bTaTH OLiHKU METPOJIOTiYHUX NOKA3HUKIB HAYKOBO-A0CIiIHOI NOPTATHBHOL

cTaHuii rpoMaacbKoro MoHiTopuHry noBitps Sapphire 32 by EcoCity
BuMiproBanbHuit CTaTHCTHKA CUTHATY BUMIPIOBAHHS TopiBHsHns 3
PedoBuna Cencop : CTaJIOHHUM
JHanason st | 4 | Ex | SNRw | Do | U* | Ke | g0 | U %

H2CO éﬁg% ppb 0-5000 2 0,87 | <0 0 90,2 12,2 | 26,1 | 195 | 1,16 20
NO2 ) ppm 0,05-10 | 0,02 | 0,91 | <O 0 97,5 71 | 208 | 18,3 | 1,21 18
Cco I\g;ﬁ?- ppm 1-1000 02 {091 0 >1 97,3 55 | 16,6 | 12,5 | 0,96 5
NH3 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 - - -
SOz ZEQ03-S0O2 ppm 0-20 0108 | 0 0 92,4 6,8 | 232|201 | 1,2 25
T °C -40-85 01 {098 |>0| > 99,1 1,2 2,1 1,7 | 1,05 1
P BME-280 kPa 30-110 1,0 1098 | 0O >1 98,5 0,9 2,1 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

PesynbpTati mOCHiKEHDb CBIIYATH, 110 CEHCOPH JIPYTrOro MOKOJIHHS (METaIOOKCHIHI, PiIUHHI
eNekTpoxiMivHi) Ha 0a3i loT-TexHOoIoTii MOKYTh OYyTH BHKOPHCTAHI ISl ONIEPATHBHOTO (JIOKATLHOTO)
MOHITOPHHTY IKOCTi arMoc¢epHoro noBitps. Jocainuuii npuctpiii Sapphire 32 by EcoCity abo ioro
aHaJIOTH MOXXYTh OyTH BHKOPHCTaHi JIJIsl HAYKOBHX IJIeH Ta Uit po30yJOBH MEpexi KPeKiHrOBOTO
MOHITOPHHTY TIOBITPSI, Y TOMY YHCIIi 13 3aJTy4eHHSI TPOMAJICHKOCTI.
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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 maodels. 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
umol/m?. The highest concentrations have been observed in Kyiv city (63 pmol/m?), Donetsk region
(40 umol/m?), Dnepropetrovsk region (34 umol/m?), Kharkiv region(29 pmol/m?) and Zaporizhzhia
region 28 umol/m?). The seasonal differences in concentrations are up to 15 umol/m?. Figure 1 shows
the comparison of winter and summer season concentration for NO- in Ukraine.

UA: SUMMER Vi UA: WINTER

e,

\ \
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 T'.B. (YKPATHA, JIbBIB)

CYYACHI ®IHAHCOBI MEXAHI3MMU PO3BUTKY
EHEPIOOLIAJTHOCTI B YKPAIHI

Hayionanvnuu ynisepcumem «JIvgiscoka nonimexuixkay
79013, syn. C. banoepu, 12, Jlvsis, Yrpaina, 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.

CydacHi yMOBH pPOOOTH BITYM3HSHUX MIANPHEMCTB Ta KOMYHAJIBHOTO TOCIIOAapCTBa
XapaKTepU3YIOThCSl BIUTMBOM TI00ANi3allilHUX, CBITOBUX IHTETpalliiHUX Ta €BPOIHTErpalliiHUX
MPOIIECiB, 3MEHIICHHSIM BIIBHUX ISl PO3MOPS/KEHHS KOIITIB BITYM3HAHUX MiINPUEMCTB. Takox
CIIOCTEPIra€ThCsl TEHACHINS [0 TOHAIBIIONO PO3BHTKY CaMOBPSAYBaHHS y PETiOHaX Ta MicTax
VYkpainu, nesike 3MeHIICHHS 00cCsTiB Oro/pKeTHOro (QiHaHCyBaHHsS. BkaszaHi 3MiHM mependavaroTh
BUHHKHEHHS HU3KW MPOOJEeM IIOAO0 PO3BUTKY BITUYM3HSIHMUX MIiAMPUEMCTB Ta SKICHOTO YTPHUMAaHHS
KOMyHaJbHOTO  MaiHa.  Bumesragani  mpoOnemMu  BHMAararoTh  OUTBIIIOTO  PO3BHUTKY
€HEprOMEHEePKMEHTY, BIPOBA/DKEHHS 3aXOMiB 3 CHEProOmAamHOCTi, a TaKoX JOIUIFHOTO
BUKOPUCTAaHHS HAa TMPAKTUII pI3HUX BHUIIB €HepropecypciB, OiopecypciB, pecypciB 3eleHol
EHEPreTUKH, BUKOPUCTAHHS €HEePTii MPUPOIHIX CHIT — COHIIS, BITPY, IPUPOIHIX MPOIYKTIB TOLIO.

Jns  po3BUTKY BIPOBa/PKEHHS BKa3aHWX 3aXOMiB CJHig posibparucs Hacammepenm i3
TEPMIHOJIOTI€I0 Ta  HAyKOBO-METOAMYHMM  IiHCTpyMEHTapieM. 30Kpema, TOBOPSYH  IPO
EHEeproomaHicTh, MU MAa€EMO Ha yBa3i Hacamrepesa eQeKTHBHE BUKOPWUCTAHHS €HEprii, 3MECHIIICHHS
CIIOKMBAHHS ~ EHEPreTHYHUX  PECypCiB, €HEepro30epe)KeHHs,  3almpOBa/DKCHHS  3aXOMAiB 3
SHeproMeHe/LKMeHTy. HaToMicTh TOBOpsSiYM Npo eHeproeeKTHBHICTb, MA€EMO Ha AyMIli HE JIMIIE
E€KOHOMII0 €Heprii y IpOMHUCIOBOMY, KOMYHAJIbHOMY YH MOBCSKICHHOMY OYTTi, alie i paiioHajbHe,
CBiIOMO e(peKTHBHE BUKOPHUCTAHHS CHEPropecypciB sl 0alINBOIO BUKOPUCTAHHS HABKOJIHUITHBOTO
cepenoBuIa, 30epeKeHHS HOro Uil HAIAJKIB 3TiAHO [0 KOHLEMIIl CTaJoro pPO3BHTKY,
parudikoBaHoi YKpaiHOIO B paMKax MiXKHAPOJIHUX YTOJ.

Ha ocHOBIi 3MiH Ta BiJIIOBITHOTO Cy4YaCHUM YMOBaM OOJIiKy BUKOPUCTaHHS €HEProHOCIiB MOXKHA
Oyle BHKOPUCTAaTH aHAIITHYHE 3a0€3MEeYEeHHS EHEepProomagHoOCTi, CJiJ TaKOX PO3MIUPUTH
3alPOBa/KCHHS CydacHOro (piHAHCOBOrO MexaHi3My Yy cdepi CHEProMEHEDKMEHTY — METOIy
¢inancyBanus Tpethoi ctoponu (Energy Performance Contracting), sskuii TO3UTHBHO 3apEKOMEH/TyBaB
cebe y cBiToBoMy aocBifi. Lleit mexaHi3m oprasizaiii ¢iHaHCYBaHHS €HEpProeeKTHBHOCTI MOIIATAE Y
3alTydeHHI KOMITaHii 3 €eHepreTUYHOTO O0OCIYyrOBYBaHHS, SKa HAJa€ Pi3Hi MOCIYTH, TakKi K (PiHAHCOBI
Ta rapaHTOBaHa €KOHOMIs eHeprii. BuHaropoja koMraHii 3ajeXUTh Bijl TOCSITHEHHsI rapaHTOBAaHOI
eKOHOMII. YKJIaJIaHHs TaKUX KOHTPAKTIB 3HAYHOKO MIpOI0 3HAXOAATHCA y JEPKaBHOMY CEKTOpI Ta
MEHILOIO MIpOI0 Yy IPOMHCIOBOMY Ta KOMEPLIHHOMY CEKTOpax.

Taka mpakTHKa 3a0e3MeYlTh 3HWKEHHS BHUTPAT KOHKPETHHX EHEpropecypciB (3a BciMa
MOJUIMBUMH OJJUHHIIMHE THPPACTPYKTYpH Ta BUIAMH EHEPrOHOCIIB), JOMOMOXE JOCITTH Iiyiei
eHeproeeKTUBHOCTI, BIPOBAKCHHS BiTHOBIIOBAHOI eHeprii, 30epeXeHHs BOAM Ta CKOPOYEHHS
BUKUIB IUIAXOM BHOPSIKYBaHHS KOHTPAKTHOTO (DiHAHCYBaHHS HPOEKTIB 3 YNPAaBIiHHSA EHEPTi€lo.
PosumpenHst 3ampoBajpKEHHS BUINE3raJIAHOTO MEXaHI3My € BaKJIMBOIO IEPEIyMOBOIO  OiIbII
€KOHOMHOI'0 BHKOPHCTaHHSI DPECYpCiB MiJNPHUEMCTB, AEPIIMTHOrO 3apa3 JepKaBHOTO OIOIKETY,
3MEHIICHHS Jiep>KaBHOrO OOpry, a TakoXX MOKpalleHHS e()EeKTUBHOCTI BUKOPUCTAHHS (HiHAHCOBHX
pecypciB MiCIIEBUX CAMOBPSAHAX IPOMAJI.
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IIIEXYHOBA C.B., KPUIb T.B. (YKPAIHA, KUIB)

PU3HUK-AHAJII3 Y TIPOEKTAX PEBITAJI3ALIIL
IMMOCTMAMHIHIOBUX TEPUTOPIN

Incmumym eeonoziunux nayxk HAH Ykpainu,
01054, eyn. O. I'onuapa, 55 6, Kuis, Ykpaina; 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.

Y MicTraXx Ta HaceleHWX MyHKTaX, Ui SIKHX MICTOYTBOPIOIOUMMH Oyl 00’€KTH TipHHYOI
MPOMHCIIOBOCTI, IO 3a3HANM 3aHENaay B Pe3ysbTaTi 3MiH EKOHOMIYHOTO Jiaxy, akTyaJbHUM €
oOTpyHTYBaHHSI CIIEHapiiB 3 BiHOBIEHHs (peBiTamizamii) iX TEpUTOpi Ta BU3HAYEHHS CTpaTerii
po3BUTKy. [Ipy oMy OIHHM i3 KIFOYOBHX CKJIQJIOBHX KOMIUIEKCHOI OIIIHKM € MOKa3HUK 3HIKECHHS
MPUPOTHO-TEXHOTCHHUX HeOe3MeK Ha OCHOBI pU3HK-aHa i3y BUHUKHEHHS HAJA3BUUAHAX CUTYAIlii.

B pamkax BukonanHs mpoekty ImProDiReT (2018-2020 pp.) 3amilicHEHO OIIHKY TI'€0JIOTO-
E€KOHOMIYHHX PH3HKIB JJIst TepUTOpii cMT CONOTBHHO 3aKapmaTchKoi 001acTi.

Pusuk-anani3 ckiiagaBcsi 3 HACTYIHUX €TalliB: BUSABJICHHS HEOE3MCYHHUX IeOJIOTIYHHUX MPOLIECIB
(HI'TI); Bu3Ha4ueHHS WMOBIPHOCTI 1X MPOSBIB, BPa3JIMBOCTI €IEMEHTIB PHU3HKY; OLIHKH MOXKJIHBHX
HACJIJIKIiB TIPOSIBY TPOLECY 1 MiAPaxXyHOK BEIWYMHU PHU3UKY. PH3MK 0XapaKTepu30BaHO KiBKiCHO,
IPYHTYIOUHCh HAa YHCEIbHUX 3HAYEHHSIX WMOBIPHOCTI, Ypa3JIMBOCTI 1 HACHiAKIB, Ta SKiCHO
(1HTEHCHBHICTH MPOINECIB, OYiKyBaHUX 30UTKIB). KiTbKiCHO pU3UK OLIIHEHO 3a BUPa30OM

R(H) = {P(H), E(H), V(H), D}, )
ne P(H) — craructuuna Biporigaicts nposisy HI'TI (Hazard); E(H) — Biporignicts (reomeTpudHa — y
npoctopi) ypaxenns (Exposure); V(H) — ypasnuBicTh — BIPOTiAHICTE 30MTKIB (€KOHOMIYHUX YH
comianpHux) mpu ypaxkeHHi (Vulnerability); D — BapTicTh MarepiajibHUX I[IHHOCTEH YU KiIBKICTh
HacesieHHs. [lapamerpu, mo BXoIsaTh y Gopmyny € ckiagHuMH (QyHKLiIMH OaratboX 3MiHHHX. B
3aJIeKHOCTI BiJl THUITYy PU3UKY (€KOHOMIYHOTO YW COIiabHOTr0) mapaMerpu gopmynu (1) mamu pizHi
PO3MIPHOCTI Ta METOAHMKY PO3PaxXyHKY.

IIpoBeneno sk audepeHIiiioBaHi, Tak i IHTErpaJbHI OLIHKA E€KOHOMIYHHMX Ta COIiaJhbHUX
pu3uKiB Ha 00’€kTOBOMY (JIOKQThbHOMY) 1 MiclieBOMY (CENHITHOMY) piBHSAX. BusHadeHo, 1o
Ha3arpo3/IMBIlIOI0 T'eOJIOTIYHOI0 Hebe3nekor Ha Teputopii cMT COJOTBHHO € KapcTOBO-CYy(O3ilHi
NPOIIECH, IO CIPHYMHSIOTH OCIJIaHHS IMOBEPXHI, YTBOPEHHS KapCTOBHX Ta KapCTOBO-CY(HO3IHHHX
niifoK i TpoBaiiB, Ta CyNPOBOIKYIOTHCS 3CYBaMH pi3HOro Mmacmtaby. MMOBipHiCTH iX HpOsBY y
LEHTpaNbHil yacTuni Tepurtopii csarae 1. Ha 06’ekToBomy piBHI OliHEHO ekoHOMiunui (4,35 10°
THC.TPH./M? PiK) PU3HK, 110 MOKA3ye HEOOXiHICTh 3aXMCHUX 1HXEHEPHUX 3aXOJ1iB Ta iHMBITyalbHHIl
(5,86 10 mon./nmro. pik) pU3KK, IKUH 3HAYHO MEPEBMIILYE CEPEIHI 3HAUYEHHS JUIS TEPUTOPIi YKpaiHu.

: \ PospaxoBaHo  iHTerpaibHI ~ €KOHOMIYHI

PHU3UKH, 33 SKUMH it TepuTopii cMT COJOTBHHO

nmoOymoBaHi BiAmoBiAHI KapTocxemu. ['padiune

BiOOpakKeHHs] MOMJIMBUX 30HMTKIB BiJl NPOSBIB

UAHI/year HI'TI na nocnimpkyBaHiid TepuTOpii 3a HAUTIPITUM

 —— CLeHapieM mpejcTaBieHo Ha pwuc. 1. JlinsaHky,

iHTEHCUBHO  3a0apBlieHi, MarOTh HaWOULIBII
B Low: 1340 3HA4YE€HHS] EKOHOMIYHOTO PU3HKY (ITPH/PIK).

Po3pobiena METO KA OIIHFOBAHHS

TEPUTOPIH 32 MOXIIMBUMHM HACHiJKaMH Bif

mposiie  HI'TI wmoxe Oytm 3actocoBaHa s

MOJIIOHNX TipHUYO-BUIOOYBHUX PalioOHIB YKpaiHU

Puc. 1. KapTa-cxema iHTErpanpHOro €KOHOMi4HOTO JUTSL PO3POOJICHHS CTpaTeril 3HUKCSHHS PUPOIHO-

PH3HKY MicIieBOro piBHA, cMT COIOTBHHO TeXHOTEHHUX Hebe3MmeK.

Mean: 16948,58
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MAPTUHSK-AHJIPYIIIKO M.A. (YKPAIHA, JIbBIB)

MPOJOBXEHHS TEPMIHY EKCILTYATAIIIL EHEPTOBJIOKIB AEC Y
TPAHCKOPJOHHOMY KOHTEKCTI

Hayionanvnuii ynisepcumem «JIvgiscoka nonimexuikay,
79016, syn. Cm.banoepu, 12,/Iv6is, Ykpaina, 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.

KouBeH1isa 3 omiHKH BIJIMBY HAa HAaBKOJIMIIHE CEPEIOBHUILNE Yy TPAHCKOPAOHHOMY KOHTEKCTI
(Kousenmis Ecmo), patudikoBana YKpaiHOIO Ma€ Ha METi IPHMHATTA ii CTOPOHAMH HAleKHUX Ta
e(beKTI/IBHI/IX SaXOI[iB moao IMOHNCepC/KCHHS 3HAYHOI'O HETAaTUBHOI'O TPAHCKOPAOHHOI'O BIUIMBY Ha
JOBKIJUISI B pe3yNbTaTi IUIAHOBAHOI MISIIBHOCTI, a TaKOX MO0 WOro 3MEHIICHHS Ta KOHTPOJIIO.
IIpomosxeHHs1 TepMiHIB ekciuTyararii eHeproonokiB AEC Ykpainn nependavaerbcss EHepreTnaHO0O
cTpareriero Ykpainu Ha niepion 10 2035 poky.
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Puc. 1. [Iponosxenus pecypey aitounx AEC Ykpainu cranom Ha kBiTeHb 2020 p.

Ilpn pekOoHCTPYKIil MPOEKTHI XapaKTEPUCTHUKH EHEeproOJOKy, TEXHOJIOTis BUPOOJICHHS
€JIeKTPOCHEPTrii He 3MIHIOITHCS, YTBOPEHHS HOBHUX BHJIB HEOE3MEYHMX BIAXOIIB, MOSBH HOBUX
JOKepeNn BUKUIIB B aTMOC(epHE TMOBITPA Ta CKHUJIB 3a0pyIHIOIOUUX PEYOBHH y BOJHI O0'€KTH HE
BiOyBaeThCs. 3a pe3ysibTaraMud poOOTH (OPMYIOTBCS 3BITH OI[IHKHM BIUIMBY 32 HOPMAJIBHUX YMOB
eKCIuTyaTallii Ta TiJi 4Yac BHHUKHEHHs aBapidHWX cuTyaniii. s mpoBemeHHS po3paxyHKIB
BUKOPUCTOBYTh INporpamui komiuiekcd, 30kpemMa PC COSYMA pans aBapiiiHuX cuTyauii, ams
MOJICJIFOBAHHS PO3IMOBCIO/PKEHHS PaliOaKTUBHUX PEUYOBMH B aTMmocdepi Ta ¢GopMyBaHHS 103,
3yMOBJICHUX BHKHIaMH pamioHykiiniB AEC y pexxumi HOpManbHOI eKCIUTyaTallii, BHKOPUCTOBYIOTh
nporpamHui komiuiekcu PC CREAM ta CAP 88. Hanpuknan, mia BIT «FOxHo-Ykpainceka AECy»
o0umCcIIeHo, 110 MaKCHMAalbHI J03W Ha HaWOMMK4oMy KopaoHi Ykpainu 3 Mommgosoro (130 kM Bix
JOKepesia BUKUIY) B PEXKMMI HOpMaJIbHOI ekciiyaTallii He nepesumath 0,0035 Mx3B/pik, 1110 € 3HAUHO
MEHIIE 32 NPUPOAHUHN pamiauiiHuii oH. B pa3i BUHMKHEHHS aBapiiiHMX CHTyalill JOAaTKOBa 103a
ONpOMiHEeHHs Ha KOpAoHi 3 Mosanosoro He nepeBUuTh 0,075 MK3B.

[ToTeHiian aToMHOI €HEPreTHKW Y 3arno0iraHHi KIIMAaTHYHUM 3MiHAM Ta 11 3IaTHICTb
3a0€3MEeUUTH JIIOACTBO HAMIHHUM Oe3BYIIICIIEBUM JKEPEIOM €HEpPTii € MOTY)KHUM apryMEHTOM JIJIst
30epexxenHss AEC nHa mpuiinemni gecstumitts. Tomy iHBecTHLii y BeJMKI HMPOEKTH 3 OyIiBHHILITBA
HOBHMX €HEPro0JIOKIB — 1€ IHBECTHIIIT y MaliOyTHE.
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HOBUKOBA 10.U. (PECITYBJIMKA BEJIAPYCb, BUTEBCK)

KOMILIEKChI HACEKOMBIX UHBA3UBHBIX BUJOB PACTEHUI HA
TEPPUTOPHUU BEJIOPYCCKOI'O IIOO3EPBHA

YO «Bumebckuii 2ocyoapcmeennniii ynugepcumem umenu I1.M. Maweposay
210038, . Bumebck, Mockosckuti npocnexkm, 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.

WHTpOayKIMS MHBa3HBHBIX BHOB IO3BOJIMJIA HACEKOMBIM OCBOUTH €Ille OJIHY, HE 3HAKOMYIO
paHee, cpexy oOnUTaHMs, KOTOPOU ISl HUX CTalM KOJIOHWH 30JI0TapHUKA KaHAICKOTO.

[Tpobnema pacnpocTpaHeHHsT MHBa3MBHBIX BHUJIOB CETOJHSI OCTpa KaKk HHUKOTJa paHee, HO He
CMOTPS Ha PE3KO BO3POCIIMI HHTEPEC K IAHHOW TeMaTHKe, HAOII0IaeMblIii B TIOCJICTHUE TOJIbI, OCIIBIM
MSATHOM BCE-PaBHO OCTAaeTCs HAMpaBICHHE — PACCMOTPEHHS COCTaBa HACEKOMBIX, HACEISIFOIINX
KOJIOHUHM MHBa3WBHBIX PACTEHUI.

MecTto: 0CBOOOKICHHBIE OT CEIBCKOXO3SIMCTBEHHOTO WCIONB30BaHHUS TEPPUTOPUH, 3aHATHIE
WHBA3WBHBIM BHJIOM — 30JI0TAPHHUKOM.

Mertoanka y4yera HACEKOMBIX — ASHTOMOJOruueckoe komeHue. KomnuecTBeHHBI yuer — 3a 1
npoOy Obw1o mpuHATO 50 B3MaxoB coyka c marom B3MaxoB B 1 merp. Komenue nmpoBoanioch ¢ 3-
KpPaTHOH MOBTOPHOCTBIO.

WucTpyMeHT ainis c6opa: SHTOMOJIOTHIECKHA CAa40K ¢ TaMeTpoM Kojbiia 30 cM.

COopBl HACEKOMBIX, COCTABIISIFOIINAE KOHCOPITUYMBI MHBA3UBHOTO BH/Ia 30JI0TAPHHUK KaHAICKHIA,
B OKpECTHOCTSIX Topojna BureOcka Ha cTaMOHAPHBIX YYETHBIX IUIOMIaAKax. bouio BeIOpaHo 3
cTarnuoHapHbIX Twomaaku (50*50 M), KOTOpble W CTald OCHOBHBIMH ILEHTPaMHU JJS MPOBEICHUS
uccienopannid. [lnomanku HaXOMWIKCh B HEMOCPEICTBEHHOW ONHM30CTH IPYr OT Ipyra, HO H3-3a
HaJIM4UA MCXKAY HUMU MpErpaa — B BUC aBTOMO6I/IJIBHI)IX a0por, 0CTaBaJIMCh U30JIMPOBAHHBIMU.

Y4eTsl TPOBOAWINCH B COOTBETCTBUU C BET€TaTUBHBEIMU MepuoaaMu: 3 nekana mas — 1 mekana
aBrycra) — Bcero 10 yueToB B 3-KpaTHOH TOBTOPHOCTH.

Juis onpeneneHus BUIOBOTO COCTaBa MCIIOIb30BAIKCH CIEAYIONINE ONPENSTUTENN HACEKOMBIX:
[MnaBunsmmkoBa H.H.(1994) u Kapuesa B.M. (2019).

Omnpe/eneHre BUIOBOTO COCTaBa SHTOMO(AYHBI, BXOJSIIEH B COCTAaB KOHCOPIIUHU 30J0TapHUKA
KaHAJICKOTO, TIO3BOJIWJIO BBISIBUTH OCOOCHHOCTH pACHpPOCTPAaHEHHBIX Ha PACTEHHUSIX HACEKOMBIX.
Pe3ynbTaThl HcCClIEIOBAHUI 3a HENMPOJOHKUTEIBHBIN MEPHOJI BPEMEHU HE MO3BOJIMIA JOCTOBEPHO
OTIpeZIeTUTh 3aKOHOMEPHOCTH pacrpocTpaneHus. Ho yke Ha JaHHOM 3Tale MOXXHO HaOItoJaTh
OTIpEICTICHHYIO 3aKOHOMEPHOCTh — OOJBIIMHCTBO HACEKOMBIX SIBJISIOTCS PACTUTEIHHOSIHBIMA U, TIO
BCEH BUMMOCTH, TUTAIOTCS PACTEHHUSIMU 30JI0TAPHUKA KaHAJICKOTO.

3a Bce BpeMmst MpoBelleHHs UccieoBaHuil Obl10 0OHapyx)eHo 461 sk3emruisip. Ha Teppurtopun
Y4aCTKOB, Ha KOTOPBIX MPOBOMIINCH UCCIIE0OBaHMs, ObLIT0 00OHApYX)EeHO 14 ceMeicTB, OTHOCSIIIUECS K
9 oTpsimam.

DKoJornveckasi XxapakTepUCTHKa SHTOMOKOMIUIEKCOB KOHCOPIIHMI 30JI0TApHUKA KaHAJICKOTO Ha
tepputopun  benopycckoro Iloo3zepbs mMO3BOJSET BBIBUTH TPOPUUECKHME M TOMMYECKHE CBS3H.
BonbmMHCTBO HACEKOMBIX (HE YUUTBIBas J10JII0, MPUXOILytocs Ha oTpaasl Diptera 1 Hymenoptera —
52,28 %) sBisitoTcsl pacTUTenbHOSIHBIMA — 34,27%, xumaukamu — 10,63 % wu camporpodamu —
Mmenee 1 %.
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TIPOH-BOPOBMOBA H.B., JAHWJISH A.T'., MACJIOB 1.3.,
POMAHOBCLBKA O.P. (YKPAIHA, I3MAI)

EJEKTPOKOPOHHMI PO3PSII 1JIsI SHE3APAKEHHS I OYMIIIEHHSI
BAJTACTOBHUX BO/I BIAITIOBITHO MIZKHAPOJHUX BUMOTI'
CTAHIAPTY D-2 IMO

'ynaticokuti incmumym Hayionanonozo ynieepcumemy « Odecoka MOpcbKa akaoemisiy
Tynaii .. Haui . 00 deni
(AL HY «OMA»); 68601, syn. @anazopiiicoka, 9, Ismain, Ykpaina,
natasha.vorobyova051982@gmail.com

Abstract. Installation, developed at DI NU «OMA», 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.

XKopctkicte BuMor, nounnatoun 3 2020 p. mo OanacTyBaHHIO 1 JeOamIacTyBaHHIO MOPCHKUX
CyJIeH, IPU3BEJIO Ha MIXXHAPOAHOMY PHHKY JIO BEJIHMKOI Yeprd 1o mepeodnanHaHHs cyleH. B nanumit
yac B OUiKyBaHHI niepeoOIaqHaHHs 3HaX0AIThCs 6mm3bko 70 Trc. oquauib. [IpobieMy 3HE3apaXkeHHS
1 ouMmieHHs OanacToBMX BOJ 3a CTaHAapToM D-2 NpOAMKTOBAaHO NEPECETCHHSIM YY>KOPITHHX
npuOyJIBIiB B 0allaCTOBUX BOJAax, SKi 3HUINYIOTh (ayHy i (UIOpy MOpIiB, PIiYOK 1 03€p BCHOTO
CsiToBoro okeaHy. barato BumiB MpOMHCIOBHX pUO OE3CTIMHO 3HUKIH, y 3B’SI3KY 3 «ITOITaHHSIM)
WHBa3isMHA B OOpOTHOI 3a BIacHe iCHYBaHHS B UYXXKHX BOJAaxX Pi3HMX KpaiH 1 KOHTHHeHTiB. Ha mymky
aBTOpIB JaHMUX Te3, HAMOLIbII aKTyaJbHHUMH CTaJld MaTepiaii OCTaHHIX HAyKOBUX IOCHiKEHb
BueHux: CIIA, Kananmu, Iramii, Himeuunnu, Dpanuii, Aurmii, IcnaHii momo 31aTHOCTI Bipycy
COVID-19 BmxuBaTH B CTIYHHX BOJAX, SIKi CKAIAIOTHCS B Pi3HI BOJONMH MPHOEPEKHUX KpaiH.

Ile HayKOBe BIAKPHUTTS MOBHICTIO CITPOCTYBAJIO PaHIIIe iCHYIOUe TBEPHKEHHS PO Te, M0 JaHUN
BIpYC JKUTTE3JAaTHUH TUIBKH B €PUTPOLMTAX KPOBi. 3HE3apakeHHsI CTIYHMX, 0aJacTOBHX BOJ| CTaE
CBITOBOIO Ipo0eMoI0 cydacHocTi ¢ ypaxyBaHHsM COVID-19 i nmanaemii iHmmx BipyciB. Y 3B’S3Ky 3
M BYeHuMH 1 imkeHepamu A1 HY «OMA» Oyno BUHalHIEHO 1 3a11aTeHTOBAHO YHIKaJbHY YCTaHOBKY,
3a JIOIIOMOT'OIO SIKOT 3/1ICHIOFOTHCS TPOLIECH 3HE3aPaXKCHHS 1 OUMIIICHHS 1 0aJ1aCTOBUX, 1 CTIYHUX BOJ 3
ypaxyBaHHSIM HalKOPCTKINIMX CyYaCHUX BHMOT. MOJyJb €JIeKTPOKOPOHHOTO PO3PSAy € OJHUM 3i
CKJIaJOBHUX €JIEMEHTIB YCTaHOBKM, SKHH OyB 3allpONOHOBAaHUHM 3aMIiCTh €JIEKTPOriApoyaapy,
pospobsieHoro JI. M. HKOTkiHUM 1 BHKOpHUCTaHWI B YCTaHOBI[, ajlieé IMEpeXili Ha HOBHUA MOIYJb
€JICKTPOKOPOHHOTO PO3psiay OYyB MPOAMKTOBAHUN HOro eHeproe(eKTUBHICTIO 1 3AaTHICTIO MOBHICTIO
3HHIUTH BCIO JHIHKY BipyciB, 0OpoOIIOBaHMX B CyQHOBHX 1 OeperoBux ymoBax. Ha BiamiHy Bix
EJeKTPOTiAPOyaapy TYT MOKE BUKOPHUCTOBYBATHCS BEIHKa KiJIBbKICTh enekTpoaiB — g0 100 i Ginbie,
10 JIa€ MOXJIUBICTh PO3MOUIMTH CHEPril0 BIUIMBY Ha 3HE3apPKEHHS Ta OYMIICHHS BOAM OUIBII
IUTaBHO 3 BEJIMKOIO YaCTOTOIO TOPIHHS JyTH, PEryJIOI0YHM IPU LBOMY Hampyry po3psmiy, sika MOXKe
3HaxoMuThCs B miano3oHi 30-60 KB mpu qocuTh HU3BKOMY CTPYMOBI HaBaHTaxeHHA. [1oi0Ha cxema
MOBUHHA MaTW BEJMKY €MHICTh KOHJIEHcaTopiB, mopsaky 5500 Mx®, kepoBaHi PO3PSIHUKH Ta
€JIEKTPOHHE YIPABIiHHA TapaMeTpaMu eJIeKTPOIMITYJIbCiB. JlJs1 CTBOpPEHHS EKCIIepUMEHTaIbHOT
YCTaHOBKHM KOPOHHOTO €NEKTPOIMITYJILCHOTO po3psiny Oyae minkmoueHo Mukonaieskuit IIITT HAH
VYkpainu, B SKOMY HPOBOJAMIIOCH PsiJl YHIKATEHUX JIOCTIKEHb B TIOTOYHOMY POIIi, TIPH IIbOMY BJIaJOCs
JIOMOTTHCS TIO3UTUBHHUX pE3yJIbTaTIB 31 3HE3apaKeHHS Ta OYMINEHHS MOPCHKOI 1 pPIiYKOBOi BOJM.
Brnepmie Oynu BHKOpUCTaHI B JaHUX IIpolLecax MIKPOIMITyJbCHI Ta HaHOIMIYJIBbCHI PO3pSIIU 3
yactororo Oimbime 2000 pospsiniB B cekyHay. EHepris, mo BUAUISETbCS B OXHOMY iMITYJbCi
MiKpoceKyTHUX po3psaiB ckiana Wy =~ 17 Mk, a npu HaHOCEKYHIAHUX po3psaaax W, = 7,95 m/Ix.
[Ipu upoMy B HAHOCEKYJHHX PO3psAAax aMIUTITya iMImyascHOT Harpyru ckiaia 30 kB, a immynbcHOro
crpymy 10 35 A. JlocsrHyTo NoBHY iHakTHBaIio Oakrepiit £. cOli, moka3aHo «BiAYYTHE» OUMIICHHS
BOJIM 3 BUKOPHUCTAHHSM HaHOCEKYHTHHX PO3PSIiB.
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UYTAH A.B., CAOPAHOB T.A., IIMJIMIT’IOK B.B. (YKPATHA, OJIECA)

TEXHOT'EHHUM BILJIUB HA YPBAHI3OBAHI TEPUTOPII
HHIBHIYHO-3AXIIHOI'O IPUHYOPHOMOP’ A1
3A IIOKAZHUKAMM CTAJIOI'O PO3BUTKY

Ooecvkuil OepaicasHull eKo02IYHULL YHIGepcumem,
eyn. JIvsiscoka, 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.

Haragaemo, mo cramumii po3BUTOK — II€ PO3BUTOK, LIO O3BOJISIE 3aJ0BOJBHUTH IOTPeOH
Cy4YacHOTO TOKOMNiHHS 0e3 IKOAM Al MalOyTHIX MOKOJiHb. HaMu BHKOHAaHO OLIHKY €KOJOTiYHOI
CKJIaJ0BOI 3TiIHO 3 METPHUKOI AJsl BHMIpIOBaHHS MpoleciB cTajgoro po3sutky (MBCP) mns
yp6anizoBanux Teputopiii IliBHiuHO-3axigHoro IIpuaopunomop’s (I13I1) 3a 2014 — 2018 pp. I3 44
3alPONIOHOBAHKX ITaPaMETPiB €KOJIOTTYHOTO BUMIPY HAMH 3aCTOCOBAHO 27.

Tak, HaifuacTtimme 3a yciM MEpeiikoM IapaMeTpiB A0 30HU 3 HAUTIPIIUMH TOKa3HUKaMHU
€KOJIOTIYHOI CKIJIaJ0BOi CTaloro po3BUTKY Bxoamia Onecbka 00IacTh, 1O 30HM 3 HaHKpamuMu
MOKa3HUKAaMHU — XepPCOHChKa 00JIacTb.

Byno po3paxoBaHO iHACKCH JJIs IBOX KAaTErOpii MOJITHKH — €KOJIOTIYHI CUCTEMH 1 €KOJIOTIYHe
HABaHTXKEHHS. Y KaTeropii eKoyoriyHoi momTuku «EKonoriuHi cuctemMm» HalOIMbII Kpamli yMOBH
CTaJIOTO PO3BUTKY BiA3HAUarOThCsA y MUKONIAiBCEKiM oOmacti, HaliMeHm kpamii — B Opecebkiil. Taka
HECHPUATIMBA cuTyallis B OJechKiii 001acTi Bi3HAYAETHCS 3a PAXYHOK TaKUX MOKA3HUKIB SK BMICT
JIOKCUY CIPKH 1 Ty B aTMOC(EpHOMY MOBITpi, MOMIMPEHHS €K30I€HHHUX TeOJNIOTIYHHX IMPOIECiB,
BHCOKI TIOKa3HWKH MOPYIIEHUX 1 BiANIPAabOBaHUX 3€MeNb, BMICT HITPATiB y BOJAHOMY CEpPEIOBHIII,
HAsSBHICTh 3HAYHOI KIIBKOCTI €KOJOTiuHO Hebe3meuHux miampueMcTB. B kareropii «Exomoriune
HaBaHTA)XEHH:» BIJMOBIAHO HAWOUIBIN Kpallli yMOBH BiJ3HA4eHi 1l XepCOHChKOI 06acTi, HaiMeHII
Kpamri — Takox st Omeckkoi. Y IIbOMYy BHMNAIKY Taka CUTyalliss (OpMYyeTbCS 3a paxyHOK OLBII
BUCOKHX TOKa3HUKIB BUKuAiB 3P B arMocdepHe NoBiTps, OiIbII HU3BKUX MMOKa3HUKIB OPHUX 3€MEIb 1
JIICOBMX MacCHBIB, 3HAYHUX OOCSTIB CKHJIIB 3BOPOTHUX BO/I.

IlikaBum OyB MOpIBHSUIbHHUI aHalli3 Pe3y/bTaTiB OI[IHKK KaTeropid €KOJOriuyHOi MOJITHKH,
BUKOHaHWK 3a naHumu 2006 p. 1 HammMuK
pesynbTaTamu s perioniB I13I1. Tak, 3aranbpHa
CUTyallil CyTTE€BO HE 3MiHWiIach. HaiOinbi
HECTIpUATIMBA CHUTYyalis 3 TO3ULii cTanoro
PO3BUTKY IO O0OX KATETOpisX TMONITHKH Cepel Buee
ypOanizoBanux Teputopiii [I3I1 BimzHavaeTbes
st Onmeckkoi obmacti. B kareropii momituku
«EKoJ0rivHI cuCTeMW» MOTIPIIMIUCH TOKA3HUKH
JUIsE XepCOHChKOI 00JIacTi i MOKpalIMiINCh JUIst

M coLi1

MuKkon1aiBChKOI. B Kareropii [MOJIITUKHA ] box
«Exonoriune HABAHTAKEHHS» posnoin 2 Ew
ITOKA3HMKIB HE 3MIHUBCS. s

B  uioMy Haii6Ginbln  HeCHpUsTIMBA EEEE
EKOJIOTIYHA CHTyaliss 3 TMO3WI[H  CcTajoro B ace
po3Butky (puc. 1) BimsHauaerbcs B Opmechbkiil o Rew

. [ orG
O6HaCTl. XepCOHCBKa 06.]'IaCTI) XapaKTECPHU3YyETHCA

KpalyuMHi yMOBaMHU JJsl 3a0€3MEeUeHHS CTaJoro

PO3BUTKY perioHy. Ciix BiA3Ha4MTH, IIO cepen Puc. 1 — IpocTopoBii posnoiin inziekey exonorianoro

BCiX MOKA3HHUKIB, 1110 aHaHiSyBaJH/ICB, IIEPEBAXHY BUMIpY CTanoro po3BuTky le ans tepuropiit 11311 (2014 —
.. . . . 2018 pp.

poJIb Bifirpae karteropis monitHku «Ekonoriyne pp-)

HaBaHTAXXEHHS.
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F'OHYAPOBA E.B., 2[IETKEBUY M.H. (BEJIAPYCb)

NU3MEHEHMUS B CXEME KYPCA JIJUCTAHIIMOHHOM JIYYEBOM TEPAIIUU
IO BJIMAHUEM IIEPEPBIBOB B JIYYEBOM JIEYEHUH

L Bpecmexuii o6nacmuoii onkonozuveckuii Oucnancep
224027, yn. Meouyunckas, 6, Bpecm, Pecnybonuxa benapyce; brcoc@brest.by
2 PecnybuKkancKutl HayYHO-NPaKMU4eckutl YeHmp OHKON02UU U MEOUYUHCKOLL pAOUOTO2ULL UM.
H.H. Anexcanoposa (n. Jlecroti, berapycs)
223040, ae. Jlecnoui, Munckuii pation, Pecnyonuxa benapycwo, 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.

KadecTBo myueBOro iedueHHsl 370Ka4ECTBEHHBIX HOBOOOPAa30BaHHII HAIMPSIMYIO 3aBHCUT OT
TOYHOCTH BOCIPOHU3BEACHUS 3aIIaHUPOBAaHHBIX ycnoBuil mydeBor Tepamuu (JIT). Ammapatsr JIT,
UMes BBICOKHE SKCIUTYaTaIlHOHHO-TEXHHYECKHE XapaKTePUCTHKH, 00adaf0T CI0XKHON KOHCTPYKIIHEH.
Onu COCTOAT nu3 MHOTOYUCJICHHBIX OJICKTPOHHBIX, MCXaHHUYCCKHX, ITHECBMATHUYCCKHUX,
TUApPaBINYCCKHUX, OINTUYCCKHX Y3JIOB U CHCTCM. HCCMOTpﬂ Ha HepI/IOILI/IHCCKI/Iﬁ KOHTPOJIb Ka4CCTBa
TaKUX armnaparoB, BpEMA OT BPEMCHH IIPOUCXOIHUT BBIXOA M3 CTPOA OTACIBHBIX €TI0 qJacTed U
nJIeEMeHTOB. PEMOHT Takoro 060pyI[0BaHI/I$I MOXET OCYIICCTBIATHECA OT HCCKOJIBKHUX YaCOB HJIN ,I[HGIZ
JI0O HECKOJNBKHX MecsieB. He3aBucuMo oT mepuoaa TpocTos oO0OpYyAOBaHHSA, B Kypce JIeUeHUs
MalMeHTa MOTYT BO3HUKATh IEPEPbIBBI, KOTOpBIE BIEKYT 3a cO0O HapylIeHHE CXEMBI
(G paKIOHUPOBAHMSL.

HCHOCpeHCTBeHHOG BJIMAHWE Ha TOYHOCTH pCaiu3alilui CXEMbI 3aIllJTAHUPOBAHHOI'O JICUCHUA
OKa3bIBAIOT HE3allJIJAHWPOBaHHBIC TepepbiBbl My ceaHcamu JIT. Hambosee dacTeiMu ciydasmu
OTKJIOHEHUH OT CXEMBI JEUEHHUS SBIISIOTCS HOEpEePhIBbI OT 1 0 3 ,Z[Heﬁ, MCHECC 4aCTbIMH, HO TAaKXXC
HMCIOT MCCTO IICPEPBIBBI OT 4 0 7 ,Z[Hefl. O,Z[HaKO Ha IPAKTUKC MOT'YT BO3HUKAThb CUTYyAllMHU, KOIr'da
MIEPEepHIB MPEBBIIIAET 7 AHEH B CBA3M C IJIOXOW MEPEHOCHUMOCTBIO JIy4E€BOTO JICYEHHS MAllUEHTOM. JTO
MOXET HNPOUCXOOUTH MpPHU OCJIa6J'IeHHOM HUMMYHUTCTC IAIMCHTA WM AKTHUBHO pPa3BUBAIOLIUXCS
COIIYTCTBYHOIIUX 3a0oseBaHusIX. B cBs3M ¢ dTUM AKTYAJIbHBIM ABJISICTCA BOIIPOC HM3YUYCHHS BIWSAHHUA
TaKuX [EPEPHIBOB HA XOJ JICYEHUS U OTHANEHHBIE pe3yabTaTel JIT.

Cpenu nacenenust PecniyOnukn benapych HamOoliee 3HAYMTENbHBIE TPYIIBI MO YPOBHSIM
3a00JIEBAEMOCTH U CMCPTHOCTHU MPEACTABIIAIOT JIOKAJIU3allUN HpeHCTaTQHBHOﬁ U MOJIOYHOH KCJIEC3, a
TaK)Ke roJIOBbI U 1Ier. OnTUMalbHBIE N3MEHEHUS CXEMBI JICUEHHS C y‘léTOM KOMIICHCAIINH IICPCPBIBOB
MOTYT OTJIMYAThCSI KAK BHYTPHU Pa3HbIX YUPEKIEHUH, TAK U BHYTPU OJHOIO JJI Pa3HbIX ITAIIUEHTOB.
OTO 3aBUCHT OT TEXHHYECKOTO OCHAILICHMS YUPEKICHUI, mapameTpoB 000OpyIOBaHUs, NPOITyCKHOM
CIIOCOOHOCTH arapaTroB .HT, Fpa(bI/IKa pa6OTLI nepcoHaila, CJIOKHOCTH BOCIPOU3BCACHUS
JIO3UMETPUYECKUX TJIAHOB OOIyUYeHHS U JIp.

Jns yuéra BIMSHUS TEPEPHIBOB B JIYYEBOM JICUCHUW HCIIONB3YIOTCS ParoOMOIOTHYECKHE
Monenu. Ha ceromHsmHuWiA JeHb JIMHEHHO-KBagpaTU4Has paauoduosnorndeckas mozaens (JIKM),
OCHOBAaHHasA Ha TCOPUU KJIE€TOYHOM BBDKHMBACMOCTH, C IIPaBUJIBHO HO}IO6paHHBIM COOTHOIICHUECM
nmapaMeTpoB MMECT CYHICCTBECHHBIC IIPECUMYILECTBA 110 CPaBHECHUIO C IPYTUMU paHHO6HOHOFquCKHMH
MOJCISAMU. O,Z[HaKO npu MOpOBCACHUU KIIMHUYCCKUX paC‘{éTOB C IIOMOUIIBIO JIKM Ha IMPAKTUKE
BO3HHUKACT HCO6XO,Z[I/IMOCTL B JOCTAaTO4YHO 00BEMHBIX pacqéTaX. OTcyTCTByIOT IOpOCThIC B
MMPAKTHUYCCKOM HCIIOJIB30BAHNN PEKOMCHAAIMU W MHCTPYMCEHTBI IJIA OLICHKH paIII/IO6I/IOJIOFI/I‘-IeCKI/IX
HOCJ'IG)_'[CTBI/Iﬁ OTKJIOHCHUA OT CTAHAAPTHBIX CXCM 06J'Iy‘leHI/I${ A CII0cO00B KOMIICHCAllU TaKHX
OTKJIOHCHHM.

IIpn n3menenusix B kypce JIT miast BeIOOpa 0OOCHOBaHHOM KOPPEKTHPOBKH CXEMBI JICUSHWS,
HEe0o0X0anM €€ aHaJIU3 C IEJIBIO OIIEHKH JI03BI B OIYXOJIU M OKPY>KAFOIINX HOPMAITBHBIX TKAHSIX.
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JIVK’STHUYK H.I'. (YKPATHA, JIbBIB)

ITPOBJIEMHU TAPKOBUX HACAJI?’KEHbD JIbBOBA, I1IOB’AA3AHI 13
PEI'TOHAJIBHUMHA 3MIHAMM KJIIMATY

Hayionanvuuii nicomexniunuii ynisepcumem Ykpainu,
79057, eynuys I'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.

3emeHi HacapPKEHHsI € 000B’SI3KOBOIO PUPOTHOIO CKIIaJ0BOIO MiCTOOYAIBHOTO Kapkacy JIbBoBa,
TOMY iX 30epeKeHHs, ONTUMI3aIlisl MPOCTOPOBOI CTPYKTYPH Ta 30aradeHHs! 610pi3HOMAHITTS € OJTHIEI0
3 HalaKTyaJabHIIMNX MPOOJIeM MOJINIIEHHS CTaHy PHUPOIHOTO CEPEIOBHINA MICTa.

B ymoBax 3milieHHsI MK MPUPOAHO-KIIMATUYHUX 30H YKpaiHW 3MIHIOETBCS HUHI ICHYIOUHH
30HATBHUN HA0Ip (DIOPUCTUYHUX €NIEMEHTIB B TAPKaX, 3HIKYETHCS )KUTTEBICTh aBTOXTOHHHX TIOPiJ, a
TaKOXX CIIOCTEPITa€ThCsl TEHACHIS IO TOIIMPEHHS KcepodiTHUX BUAIB. Y TpaB’STHOMY BKpPHTTI
CIIOCTEpITaeTbcsl 3HAYHE TIOMIMPEHHS TOCYXOCTIMKMX 1HBa3iMHUX BHUMIB, 30KpeMa, amOpo3ii
HOJMHONUCTOI. 3MiHM KJIIMaTy BIUTMBAIOTh Ha JOCTYHHICTh MOKUBHHX PEYOBHH IUISI POCIIHH, aJKe
MiBUIICHHS TEMIIEPATypH Ta 3MEHIIEHHS BOJIOTOCTI 3HIKYIOTh PyXOMICTh €JIEMEHTIB JKUBIICHHS 3a
OJTHOYACHOT'O YTOBUILHEHHSI POCTY KOPEHEBOI cHCTeMH pocivH. KiiMaTHuHI 3MiHM CIPUYHHIOIOTH
TaKOX HETaTUBHUH BIUIMB Ha KUTTEMISUIBHICTH MIKPOOPTaHi3MiB, OCKIIBKH IPYHTOBI MiKpOOpTaHiZMU
0epyTh y4acTh y TPOPIYHMX MTEPETBOPEHHSX, 3a0€3IeTyI0YH POCITIHH MTOKUBHUMHI PEYOBHHAMH.

B ocraHHI pOoKHM MOYHMHAIOTH MAacOBO PO3MHOKYBATHCS IIKITHUKH HACAKeHb — KapaHTHHHI
¢iTodaru, sikux B YKpaiHi Bxke 3apeectpoBaHo 91 Bun. Lli 3aBe3eHi BUAM MOTPAILISIOTH y OLIBII
COPHUATINBI JUII HUX YMOBH, MAacOBO PO3MHOXYIOTHCS 1 3aBIHAIOTh 3HAYHO OUIBIIOI IIKOIH
HAca/DKEHHSIM, HiX y cebe B pimHiA KpaiHi, Je X PO3MHOXEHHS CTPUMYIOTH IMPHUPOJIHI BOPOTH.
Haii0inpm nommupeHnMy KOMaxaMHy-IIKiTHUKaMHU MTapKOBUX HACA/DKEHb € KalllTaHOBa MiHYIOYa MiJb,
aMepUKaHCHKHW OUIMH MeTenuK, 3axiIHui KBITKOBHI TpwuIric, Tomo. A i3 2019 poky Ha JIpBiBIIMHI
MacoBO IOLIMPIOEThCS HOBHU IIKIZHUK — CAMIIMTOBA BOTHIBKA, sIKA MAcOBO 3HHUILYE JIEKOPATUBHI
KYIIli CAMIIIMTY B cajax i mapkax.

TakoX CIIEKOTHA 1 cyXa BECHSHO-JIITHS MOT0Ja CIIPHUSATIMBO BIUIMBAE HAa PO3BUTOK TPHOKOBHX
3aXBOPIOBaHb T'OJIOBHUX MAapPKOYTBOPIOIOYHX Topia. Tak, NpUYMHOI MacoBOTO BCHXaHHS SUIMH Ha
JIpBiBIIMHI € MOMMPEHHS 30y IHUKA KOPEHEBOI THUJI SULTMHOBOTO TPYTOBHUKA. bepe3oBi rai momkomkye
Oina MapMypoBa rHWIIb cTOBOYpa. JIMCTS JIMTIIOBUX HACAKCHb BTpavae JCKOPATUBHICTH Uepe3 TEMHO-
(hioNeTOBY IIISAMHUCTICTh, Oypy IUISIMHUCTICTh Ta KOPHUYHEBY IUISIMHCTICTh. TOIIONIEBI HacalKeHHS
MOXYTh CTAaTH aBapiiHO HeOE3MeYHUMH BHACTIJOK MOMIKO/DKEHHS CTPOKATO THUIUIIO KOPEHIB,
01J1010 THHJUTIO, YW JKOBTOIO CEPIIEBUHHOIO THWILIIO cToBOypa. Po3BUTOK 1 mommpeHHs iH(eKminHnx
XBOPOO CIIpHisie BTPaTi 3aXUCHHUX (iTOMENIOPaTUBHUX Ta €CTETHYHHX (QYHKIIH MICHKHX Haca/KEeHb,
110, Y CBOIO Yepry, MPU3BOIUTH JI0 3HAYHUX EKOHOMIUYHHX 30HMTKIB.

TakuM YWHOM, TONMANBIN KIIMATHYHI 3MIHM MaTUMYyTh 3HAYHWN HETaTHBHWHA BIUIUB Ha
POCIMHHMN TOKPUB, TOMY YXe 3apa3 HEOOXIAHO 3IIHCHIOBATH MOHITOPUHI OCHOBHHMX
arpoMeTeOpOJIOTYHMX TMOKAa3HMWKIB Ta 3 IX YypaxyBaHHSM pO3MIMPIOBATH MpOTrpaMy HayKOBHX
JOCHI/DKEHB 3 MUTaHb aJanTalii HapKOBUX HACAJHKEHB JI0 HOBOT MPUPOJHUYO-EKOJIOT1YHOI CHTYallil Ha
JIpBiBIIMHI.
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JYK’IHUYYK H.I'., TAJIUITYYK A.M. (YKPATHA, JIbBIB)

BIIJIUB ITPAT «KOMITAHISA EH3UM» HA CTAH IPUPOJHUX HACA/I’KEHb
BUHHUKIBCBKOI'O JIICOITAPKY

Hayionanvuuii nicomexniunuii ynisepcumem Ykpainu,
79057, eynuys I'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/pKEeHHS BIAIrparOTh 3HAYHY CaHITAPHO-TITi€HIYHY (PITOMENTIOPaTUBHY POIIb.
BuHHUKIBCBKUH JTicomapk 1uiometo 2799 ra — JicoBUil MacHB 3 MaJbOBHMYUMH JaHAIIapTamMu Ha
cxigHii okonmui JIpBoBa. OCHOBHI JICOTBipHI mopoau — OyK 3BWU4YaiHMiA, ny0 3BHUYaiiHMiA, Tpad
3BUYAlHUI, COCHA 3BHUaiiHa, MOJIPHHA €BPOIEChKa, Oepe3a MOBUCIIA.

HacamkenHs miconmapky 3HaxOmuThcsl y 30HI nii mignpuemctBa «Kommanis Exzum» —
MIXKHApOIHOI OIOTEXHOJNOTIYHOI KOMIaHii, fKa € JiJepOM Ha BITYM3HIHOMY Ta EBPOMCHCHKOMY
PUHKAX IPDKIKOBOI MPOAyKii. SIK BimoMoO, MiIMPHEMCTBO CIIPABIIs€ 3HAYHI BHTPATH HA OXOPOHY
HABKOJIMIITHBOTO  TPUPOJHOTO  CEpPEefOBUINA, 3MIMCHIOE EKOJOTIYHI IJIaTeXi, YHM CIIPHSE
3a0e3MEeUYCHHIO0 HAJIC)KHOI eKoyoriuHoi oOctaHoBkM Ha JIpBiBmimHI. A 3atuM «Kommaniss EH3um» €
3HAYHUM JDKEPEJIOM 3a0pyJHEHHS NPUPOTHOTO CEPEAOBUINA, Yy pPe3yibTaTi HOro MisJIbHOCTI B
MOBITPSIHUI OaceilH MOTPaIUISIOTh BUKUAM, IO € HEOE3MEeKO IS POCIMHHOTO CBiTy. TexHoreHHe
3a0pyaIHEHHS aTMOC(EPHOTO MOBITPS Ta TPYHTY € CEPHO3ZHUMH €KOJIOTTUHIUMHU (HaKTOPaMH, SKi YHHATH
Oe3nocepenHiii a00 onocepeIKOBaHU HEraTHBHUI BIUIMB HAa METa00J1i3M POCIIHH.

Hamu mpoBeneHo oOcTekeHHS AyO0OBUX Ta OYKOBHX acorialliii y BUHHUKIBCBKOMY JTicomapKy
o063y [IpAT «Kommanis Enzum». CyTTeBi nerpapamiiiHi 3MiHH Haca/DKeHb BiamiueHi Ha 35 %
teputopii. [lommpennMu € aymna B AepeBax, CyXi TUIKH, TPYTOBHUKH, CEpIEBHHHA THWIIb, OMeJa.
BusiBieHo TakoX aBapiiiHi CyXOCTiHHI JepeBa, IO MOXYTh 3arpoxyBath mamiHHAM. [lozmiOHi
TparcdopMaliiiHi IpoIlecH B HACA/KEHHSX JIICOTIAPKY 3YMOBIICHI HacamIiepesa Ji€F0 aHTPOMOTEHHHUX
YUHHMKIB, HETATUBHUIN BIUIMB SIKUX MPU3BOAMTH JI0 3HUKCHHS CTa0LIBHOCTI Ta 010JIOTIYHOT CTIHKOCTI
Haca/DKeHb, a TAaKOX (HITOLEHOTUYHOI, TAKCOHOMIYHOI Ta JIaHAMAPTHOI Jerpajaiii JTiconapKoBUX
Haca/keHb. Jlis HEeraTMBHUX aHTPOIOTCHHMX YWHHUKIB NPHU3BOJIUTH JIO 3HWKEHHS BITAIBHOCTI
JEPEeBHUX POCIHMH JICOMAPKiB, MiJBUIIEHHA CTyneHs aedoiianii — mnepeayacHOro JHCTOMALy,
30UIBIICHHS] YCUXaHb TS IepPeB, aX JI0 iX MOBHOTO BiaMupaHHs. /i MOPIBHIIBHOTO aHANi3y CTaHy
HAaca/DKeHb 3a pe3yJibTaTaMd MOHITOPUHTY JIepeBa IMOIUIIOTECS Ha I ATh KJIACIB 32 CTyIIEHEM
nedomiarii: HemomKopKeHi — 3 nedomiarmiero B mexax 0—-10 % (xiac 0); cJ1ab0 MOIIKOIKEH] —
11-25 % (xnac 1); cepennbo nomkomxeHi — 26-60 % (xiac 2), cuabHO MOIIKOMKeHI — 61— 99 %
(xmac 3); Bcoxii — 100 % (xiac 4). BinnoBigHo 10 KpUTepiiB OLIHKM CTaHy KpoH, npuiHATHX B UN-
ECE ICP Forests, nedomniauis 10 25 % po3riasaaeTbes SK Taka, M0 3HAXOAUTHCS Y MEXax MPUPOJHUX
KOJIMBaHb (hiTOMAacH KPOHH, a AedoJriariis moHam 25 % CBIAYUTH PO MOLIKOIKEHHS aepeB [6].

I3 oOctexennx nepeB mpoliec Jedormiaiii MOMITHUMU € y JepeB nyba 3BudaiiHoro — 52%
(cepennpo nomkoxeHi ). Halimenme ypaxxeHor Oyna Oepesa nosucia — 5% (Henomkopxeni). Crnabo
MOLIKOPKEHUMH € eKk3eMIursipu Oyka — 19% Ta rpaba 3Buuaiinoro — 21 % nepes.

TakuM YWHOM, Jisi aHTPOIIOTEHHWX YHHHUKIB HAa CTaH W BITAIBHICTh JEPEBHUX POCIUH
NpY3Beia OO MOTIPLIEHHS 3arajbHOr0 CaHITAPHOrO CTaHy JIiCONAPKOBUX HacakeHb. Buxomsum i3
NPOBEIEHNX 0OCTEKEHb, MOXKHA CTBEP/XKYBATH, 110 HACA/DKEHHS JICOMAapKy Ma€ HU3BKY KHUTTEBICTh
Ta €CTEeTWYHY OIIIHKY BHACIIJOK /il aHTPOIOTeHHWX YWHHHKIB, TOMY TOTpeOy€e OXOpOHHU Ta
TEPMiHOBOT PEKOHCTPYKIIi.
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JYK’SIHYYK H.I'., CTAJTHUK A.B. (YKPAIHA, JIbBIB)

BU3HAYEHHS PIBHA LIYMOBOI'O 3ABPYIHEHHS BIJI 3AJII3HULI B MEZKAX
MICTA JIbBOBA

Hayionanvnuti nicomexniunuii ynigepcumem Yxpainu,
79057, eynuys 'enepana Yynpunxu, 103, Jlveis, Vkpaina, 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 3abpyaHeHHs JIbBOBa 3ali3HUYHUM TPAHCIOPTOM € aKTyalbHUM — MICTO
PO3MIILIEHO Ha MEPETHHI 8 3aII3HUYHUX JIiHIH, TPOTSHKHICTH KOJIl B MEXKaX MiCTa CTAHOBUTH OJIM3BKO
67,5 kM depe3 i MICTOM NMPOXOJIUTH BEIUKUH TMOTIK TPAaH3UTHUX BAaHTAXKIB, a TAKOXK MACAKUPCHKUX
noi3niB. L{luM cTBOPIOETBCS aKyCTHYHHUN Ha TEPUTOPIi KUTIOBOI 3a0y/I0BH, a HAcEJICHHS 1M030aBJcHE
CHPUSATIUBUX YMOB JJISl BIAMIOYMHKY 1 CHY Ta HapakKaeThCsl Ha XPOHIYHI 3aXBOPIOBAHHS.

Mu 3mificHWIM BHUMIPIOBAHHS PIiBHS IOTyMy TOTATIB (€NEKTPOIOi3/diB, MAaCaXUPCHKAX Ta
BaHTa)XHUX ) B3/IOBXK KOJil Y MeXax MiCTa Ha AUTSIHKAX, Jie )KUTIOBa 3a0y/10Ba BIPUTYI HAOIIKEHA IO
3aTi3HUIN. 3aMipy piBHA 3BYKY BHU3HAYaJUCS OKPEMO JUIS KOXKHOTO JiKepena aKyCTHYHOTO
3a0pynHenns. Kpim Toro, Bu3HauaBcs eKBiBaJICHTHHI ()OHOBUH PiBEHD IIYMY.

[IpoBeneni mocmipKeHHS 3aCBIMYMIIM, MO MAaKCHMAlIbHI PiBHI IIYMy 3HAYHO TNEPEBHIIYIOTH
JOITyCTUMI caHiTapHi piBHi, nepeabaueHi JepxaBHuMu OyaiBeIbHUIMH HOPMaMHU Y KpaiHH i CKIIaaliu:
BaHTa)XHOTo motsra + 12 nb, macaxxupcekoro motsara + 14 nb, enexrponorsra + 19 nb. HaiGinem
IIYMHAMH Ha [MX JUISHKAX 3ali3HULI BHUSBWJIMCH EJNEKTPUYKH, TOMY CaMe€ Ha eJNeKTPOIOTITH
MOTPIOHO CKOHIICHTPYBATH YCKO YyBary 1 BHU3HAYAaTH CIOCOOM IIYMO3aXUCTy KOPUCTYIOUYHUCH
BiJTOMOCTSIMH KUJIBKOCTI MPOXOJKCHHS TUX UM 1HIIKMX TOTATIB.

Mu mpoaHamizyBany AUISHKHA 3ai3HUIN TPOTsDKHICTIO 24,2 kM B Mexkax Micta JIpbBoBa Bix
cranmii CkamwniB 1o cranmii [lin3amue, Ta Bu3Haummm 11 npoOiaeMHHX JISHOK, IIO € Ypas3luBi 10 il
IIyMOBOTO 3a0pYyJHEHHS BiJ| 3aJi3HUIII. 3arajioM SKIIO YCYHYTH JKEPENIo IIyMy HEMOXIUBO, MOKHA
MOTJIMHYTH 1 3HU3WUTH JiI0 IIyMy, TOBECTH MOTO 10 Oe3neYHoro abo HaBiTh O HE3HAYHOI'O PiBHA 3
JIOIIOMOT'OI0 3aXMCHHUX 0araTopsiiHUX CMYT JAEpPEeBHO-YarapHUKOBUX mopid. IIpomoHyemo cTBOpHTH
1630 M 3axMCHUX HACa/PKEHb 13 HIIJILHOIO TOPU3OHTAIBLHOIO 1 BEPTUKAIBHOO 3IMKHYTICTIO, SIKi MalOTh
Kpallli eKpaHyBaJbHI SKOCTi. 3BYKOBI XBHIIi, SIKi JIOXOJSTH JI0 3aXHUCHUX 3€JICHUX CMYT, a0COPOYIOThCS
JUCTAM Ta Tinmkamu gepeB. Lle Oyzme cmpaBisTH BEIMKHH NapaMETPUYHMN IIyMO3aXWUCHHMH 1
¢iTomeniopaTuBHHN e(dEKT, a TaKOX 30UIBIINTE TUIOINLY 3€JIEHUX HACA/DKEHb MICTa, aJKe Ha OJIHOTO
MEIIKaHI Tpumnagae 6 KB. M HacakeHb 3amicTh 20 KB.M, mepeadaueHUX €BPONCHCHKUMH
CTaHJapTaMu.

B ymoBax neHrpanpHOi yacTuHM MicTa JIbBOBa Ta HOro cBoepimHoi iH(pacTpyKTypu st
HAca/DKEHb HEJOCTAaTHBO IUIONI, a OCTOHHI Oropoki MOXXYTh HETATUBHO IIO3HAYUTHCS Ha
aBTCHTUYHOMY iHTep’epi micta. ToMy /Ui IIyMO3aXHUCTy TPOIMOHYEMO cHOpPyAuTH 2960 ™
IIYMO3aXHCHUX OaphepiB, 10 y NOEAHAHHI 13 ITyMONOMIMHAILHUMU €KpaHaMH € OJTHUM 13 HalOiIbI
e(eKTUBHUX OY/IiBENbHO-aKyCTUYHUX 3ac00iB 1 J103BOIISIE 3HM3UTH yM Ha 19 — 20 nbA.

KpiM mymo3axucHUX OyAMHKIB B TIPaKTHINl 3aXHCTy BiJI TPAaHCIOPTHOTO IIYMYy 3HAXOJATh
IIMPOKE 3aCTOCYBaHHS OyJWHKM TOPriBEJIBHOTO Ta iHIIOTO MPHU3HAYEHHS, IO MAalOTh CIelialbHe
apxiTeKTypHO-TJIaHyBajibHe pimeHHs. [Ipuknagom € OyniBHHLTBO odicHoro meHTpy Ha Byn. Ilig
Jy6om y micti JIbBOBI. ¥ SKOCTI 3aXHCTy BiJl IIyMy BUKOPUCTAHO O3EJICHEHI TEpacH Ta Opi€HTAIlis
KBapTHP 1 iX BIKOH BUKIIIOUHO y MPOCTIp BHYTPILIHBOTO IBOPY. IIpoTe ecTeTHuHMiA 30BHIMIHIN BUIIISA
noiOHMX Oy/AWHKIB NOBMHEH BiANOBIAATH apXiTEKTYpHUM DILLICHHSAM, IPUAHITHM Yy CTapOAaBHBOMY
JIbBOBI.
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BPOHCBKA H.IO., KOCTELIBKA H-M.B., [TOTTOBAY O.P.,
SITYNILINH 10.11. (YKPATHA, JIbBIB)

MOHITOPHUHI BIVIUBY IIAITPUEMCTBA «GOODVALLEY»
(m. KAJIYII) HA HABKOJIMIIHE CEPEJOBHUIIE

Hayionanvnuu ynisepcumem «JIvgiscoka nonimexuixkay
79013, syn. Cm. Banoepu, 13, Jlveis, Yrpaina, 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.

Opmiero 3 HAWOUTBII TMEPCTIEKTHBHHUX Taly3ed y TBapUHHUIITBI € BHUPOIIYBaHHS CBHUHEH.
CBHHMHA TIOCiTae Apyre Micie B YKpaiHi MiCis sUIOBHYMHHM Yy CTPYKTYpi BHPOOHHIITBA M’sica, a y
CBITOBOMY BUPOOHHMIITBI - niepie micie - 39,1 %. 5095 Tuc. TOHH — 11e CBITOBUM €KCIIOPT CBUHHUHU B
piK, 74% 3 sKuX npunagae Ha €Bpory.

OngarM 13 HaWMBaXIMBIMIAX ACHEKTIB Y KOHKYPEHTOCIIPOMOXKHOCTI TPOAYKIIi Ha PHHKY €
BIJIMIOBITHICTh BCIM €KOJIOTIYHMM BHMOTaM. llepemoBi MiANpUEMCTBA 3allikaBJIeHI B MiHIMi3allii
BUKH/IIB B HABKOJUIITHE CEPEOBHUIIE, BUCOKIN SKOCTI MPOAYKIIii, IKa MOCTYIA€ HA PUHOK, Ta 3I0POB’1
TMIpaIliBHAUKIB.

[Ipore BuUpoOIIyBaHHS CBHHEH TNPUHOCHTH BEIWKY IIKOMY JOBKULTO. PedoBuHu, ki
BUKOPUCTOBYIOTh Y BUPOOHHIITBI, MOXKYTH CTaTH 3a0pyAHUKAaMU MiCIIS TEXHOJIOTTYHOTO UKTy. CTivHi
BOAW, SAKIi  yTBOPIOIOThCI B  PoOOTI  M'ICOKOMOIHATIB, BITHOCATBCS OO  Kareropiit
BHUCOKOKOHIICHTPOBAHKX 332 BMICTOM OPraHiYHHX 3apa)KCHb 1 MOXKYTb MICTUTH KPOB, YACTHHKH M'sica,
HIKipH, IEepPCTh, MCOK Ta 0araTo iHMKX 3a0pyAHUKIB. TakoK BUHHUKAE Ty)Ke HEIIPUEMHHUH 3armax, SKui
CIIPUYMHSIE TUCKOMQOPT JUTSI )KUTENIB CYCiIHIX HAaCENIEHUX MyHKTIB. YacTo A BUPOIIyBaHHS CBUHEH
BUKOPHUCTOBYIOTh aHTUOIOTHKH, SIKi TIOTIM TOTPAIUISIOTH B OPTaHi3M JIOJAWHU Ta MOXKYTh CIIPUYNHUTH
pi3Hi ajepriyni peakiiii.

I'osnoBHoto monitukoio «Goodvalley» € BUpOOHHLTBO SIKICHHX IPOAYKTIB XapuyBaHHsS. Bce
3€pHO, SIKE BUKOPHCTOBYETHCS [UIS TOLYBAaHHS CBUHEW, BUPOLIYETHCS NMPSIMO Ha MignpueMcTBi. Bcei
3eMeJIbHI AUISTHKY A00pe JAOTJISHYTI Ta 3a0e31eueHi HeoOX1IHUMHU TIOKHUBHUMH PEUOBUHAMM [Tl TOTO,
100 BUPOIIYBAaTH KOPUCHE 3€pHO i TBapuH. Lle € moyaTtkoMm Jyis BeIeHHS YHIKaJIbHOI TEXHOJIOTIl
BiJMOBIAAaJIBHOTO CUIBCHKOTOCIOAAPCHKOI0 BUPOOHHUIITBA 3aBEPLICHOTrO0 LMKIY. Bupomiyroum cBiit
BpOXKai, MiANPUEMCTBO OTPUMYE JUIS CBUHEH BHUCOKOSIKICHUH IOXKMBHHUM KOPM, a8 HasBHICTH BJIACHOL
nepepoOKy CBIAUUTH MPO Te, MO 3AINCHIOETHCS IMOBHHM KOHTPOJIb HaJ IPOIECOM BHUPOOHHUIITBA.
OprasiyHi BiIX0AW BUKOPHCTOBYIOTH SIK CHPOBHHY Ha O0iora3oBHX 3aBOJax, LI00 IOCTA4aTH
EJIEKTPOCHEPTil0 Ui BUPOOHWIITBA Ta 3MEHIIYBaTH BIUIMB Ha JOBKULIA. Bci 3anumku  Bixg
BUPOOHUIITBA 0iora3zy po3MOAUISIOTECSA Ha 3eMEIbHUX JAUISHKAX, 110 3a0e3Ieuy€e POAIYiCTh IPYHTIB.
3aB/sIKK OpraHivHOMY YJ00PIOBAaHHIO 3eMeIb 00CST YPOXKal0 TAKOXK HMIOPIYHO 3POCTAE.

OCHOBHMMH BUAAMH 3J1aKiB, SIKI BUPOILIYIOTh, € MIICHUIS, TPUTHKAJIE, pillaK, )KUTO, KYKypyI3a.
BukopucToByloTh cyuacHi arpapHi TexHousorii, Taki sk cuctemu GPS, mo6 cmigkyBatu 3a
00pOOIIEHUMU TTOJISIMH.

Takox 3a gonomororo cucremMu GPS KOHTpOIIIO MOXHa HAHOCHTH a00 IMIOPTYBAaTH 3 MEpexki
KapTH MOJiB, IPOBOJUTH iCTOPiI0 OOPOOKH MOIMIB, aBTOMATUYHO ieHTH(]iKyBaTH 001agHaHHS 1 BOAIIB
JUIS  TIPOBEJICHHS 4YacOBOTO OOJIiKy poOiT, TOpIBHIOBATH (aKTHYHO BHUKOHAHI pOOOTH 3
3arJIaHOBAHUMHU.

Cuctema GPS koHTposIO onTuMi3ye mpoiec poOOTH, MiABHILYE e()EeKTUBHICTD BUKOPUCTAHHS
o0J1aIHaHHS, 3MCHILYE BUTPATH Ha CUCTeMy Oe3reku. JIJisg Toro o0 BUMIPATH 00CSIT 3€pHA, MOXHA
BCTAHOBHUTH CIelliaJibHI JaTduku B OyHkep Ta BLE-3unrtyBau Ha mHek komOaiina. [licns
BiJIBAHTAXEHHSI 3€pHA TPAHCIOPT NPSAMYE A0 MYyHKTY 3BaXKyBaHHS, /1€ CUCTEMa BUMIpIO€E Bary, a JlaHi
niepesiae Ha cepBep.

CucreMa JI03BOJISIE 3MEHIIUTH BUKOPUCTAHHS HEOPTaHIYHUX JOOpHB 1, SK pE3yJNbTar,
MIHIMi3yBaTH BILTUB Ha JTOBKIJLIS.
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HHOIIOBHY O.P., BPOHCbKA H .10,
T'ABPUIIKO M.L, ATUYUIIUH [0.1. (YKPATIHA, JIbBIB)

BILJIMB XAPYOBOI I'AJTY31 HA HABKOJIMIIIHE CEPEJIOBUIIE

Hayionanvnuu ynisepcumem «JIvgiscoka nonimexuixkay
79013, syn. Cm. Banoepu, 13, Jlveie, Yrpaina, 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.

XapdoBa IMIPOMHUCIOBICTh, K 1 OyIb-fKa IHIIA Taly3b CHPUYNHIOE HETATUBHUHA BIUIMB Ha
JIOBKiLIA. Halibinpmoro mKiAgIMBOro BIUIMBY Bifl XapuoBOI1 MPOMHCIOBOCTI 3a3HAIOTh BOJAHI 00’ €KTH.
Maiixke mepmie Miclie 3a BUTpaTaMH BOAM Ha OAWHHINKO TPOAYKIIi 3aiiMae caMe XapdoBa
MPOMUCIOBICTh. CIIO)KMBaHHS BEJMKOI KiJBKOCTI BOJM HECE 3a COOOI0 yTBOPEHHS Ha BHPOOHUIITBI
CTIYHHX BOJI, SIKi € CHJIHO 3a0pYJHCHUMH 1 HETAaTUBHO BIUIMBAIOTh HA JIOBKULIA.

B cepeanboMy 3a pik MPOMMCIIOBHMX CTIYHHX BOJ Ha MiANPUEMCTBAX XapyoBoi ramysi € (M%): Ha
1000 mam mmBa — 76; Ha 1 T mpecoBanux apixmkiB — 170; gHa 1000 man cnuprty — 1300. OcobmuBicTio
CTIYHUX BOJl € 3HAYHHUI BMICT PO3UMHEHUX OpraHidyHUX pedoBwH. CKUJ NaHUX BOJ Y KaHai3alliiHi
Mepeki MiCT 3a00pOHSETHCS, a BUBIA 1 30upaHHst iX Ha “NOoJsIX QinbTpamii’” MpU3BOAUTE A0 YTBOPEHHS
TOKCUYHUX PEYOBHH, SIKi 3a0pyAHIOIOTH aTMOc(hepHe MOBITps Ha BeNHKii Teputopii. OKpiM TOTO mif
i CHOPYIH MOTPiOHO BUAIIATH 3HAYHI TUIOIII CUTBCHKOTOCTIONAPCHKUX 3eMenb. [loTparuistHHS CTI9HIX
BOJ Y BOJIOWMH NPU3BOJUTH JI0 3HHIKEHHS YMOB JKUTTEIISUIBHOCTI TiAPOOIOHTIB, MPUYUHOK IBOTO €
BUTpaTH KHUCHIO, Ha PyWHAII0 OpPraHiYHWUX PEYOBHH POCIMHHOTO Ta TBAPHUHHOTO ITOXOJKCHHSI.
[Tpubnm3HO 17MiTP CTIYHUX BOJ BiJ MiAIMPHUEMCTB MOYKE 3HIBEUUTH KiIbKa TUCSY JITPIB BOAH CTAaBKOBOL
YH PIYKOBOI .

PesynbraToM JisIbHOCTI XapuoBOi NMPOMHUCIIOBOCTI € TakKOX 1 3a0pyAHEHHs aTMochepHOro
noBiTpst. 3a0pyIHIOETHCS MOBITPS: CKiIaAHUMH edipamu, (opmanpaerinamMmu, MOHOKapOOHOBAHOIO,
MAacJSHOIO Ta OLTOBOIO KHCJIOTaMH, HapTaliHOM, (peHOJIOM, TOJIyoJIoM, OEH30JI0M, €THIOEH30JI0M,
JUMETHJIOCH30JI0M, alleTaToM aMmoHilo . Takox B aTtMocepHe MOBITpS HAAXOIATh HAWOLIBIIT
IIKiJJIMBI PEYOBWHH — 1€ OPTaHIYHUN T, TIOKCUJ BYTJENI0, OSH3WH, BYTJICBOIHI Ta BUKHUIU Bij
CHafoBaHHs nanusa. [lignprueMcTBa Xap4oBOi MPOMHCIOBAOCTI MOTiPLIYIOTE aTMOC(hepy, BUKHIAIOUH
ra3u 1 MUK, MPOTe rajiy3b He BIIHOCUTHCS 0 OCHOBHUX 3a0pyIHUKIB aTMOC(EPHOTr0 MOBITPSI.

CrivHi BOJIU BiJl CHUPTOBUX 3aBO/IiB CTAHOBIIATH BENMKY Hebe3neky MoBkiuto. [loTparstoun y
BOJIOWMH BOHHU IIBHJKO 3MEHIIYIOTH 3aIlaci KUCHIO, BUKJIMKAIOUM 3aru0enb TBAPUH y BOII. 3Ha4HA
YacTUHA BUKHJIIB BiJI CIUPTOBOI MPOMHCIOBOCTI MPUIANAE HA OKCHAM BYTJIENIO Ta a30Ty, TAaKOX Y
HEeBeNMKIN KinbkocTi Bualasterbess HoS, CHa Ta CO; . Y 3B’s13Ky 3 THM 110 00JIaJHAHHS Ha CIIUPTOBUX
MiIPUEMCTBAX 3acTapiyie, KiTbKICTh IIKIUTMBUX BUKUIIB Y TIOBITPS IEPEBUIILYE HOPMY.

YacTo HeraTMBHUI BIUIMB BiJl CIIMPTOBOI'O BUPOOHHUIITBA 3aBAae i cnuprosa Oapaa. Crnuproa
Oapma — 1le BiJIXOIW BiJi BUPOOHUITBA CIHUPTY, 1I BUKOPUCTOBYIOTh Y CUIBCBKOMY TOCIIOAAPCTBI SIK
KOPM JJIs1 TBAPHH Ta MiDKUBY I'pyHTY. [lpu 3Ha4HIN 1031 I'PYHT MiAKUCIIOETHCS , aiKe CupTHa Oapaa
Ma€ KHCJIe CepelOBHILE, 1 THM CAMHUM HEraTMBHO BIUIMBAE HA CLIBCHKOTOCIIONAPCHKI KYJIBTYPH Ta
MiKpoQuIOpy IPYHTY.

[IpomucnoBi BOJM Ha CHHPTOBHX 3aBOAAX BUBOJSATHCS 3arajlbHUM ITOTOKOM , IO CIIPHYUHSIE
BUAUJICHHS TA30M0AI0HUX PEUOBHH, YTBOPEHHS Ocaly, KaHLIEPOTeHHUX Ta TOKCUYHUX pedoBuH. 11100
3MEHIINTH BIUIMB Ha HABKOJHILIHE CEPENOBHIIEC BiJl CHUPTOBOI raimy3i HEOOXiAHO MOJIEpHI3yBaTH
o0TaJHaHHS Ta 3aMpPOBAJUTH SKOJIOTIYHI CHCTEMH, SIKI TIPU3BEYTh JIO Pi3KHX 3MIH PECYpPCHUX BUTpPAT
Ta 3a0pyAHEHHS IPUPOAN

s pobOTH cnupTOBHX 3aBOJIB HEOOXiHAa BeJIHMKAa KUIBKICTH BOIH, SIKY MiANPHEMCTBO
3a0pyIHIOE TOMIIIKAMH 1 CKUAE X Y BOJAOKWMHU, 110 MPU3BOINTH 10 3MEHILIEHHS YMCTOI TPICHOT BOIH i
NOTIpUIEHHS] CTaHy JOBKUDIL. ToMy aHami3 1 MOHITOPHMHT TiINPUEMCTB XapyoBoi raiy3i €
Ha/I3BUYaiHO aKTyaJTbHUMH.
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JIFOTA.O.B., CABAJIAIII B.B., ['YMHULIBKUI .M. (YKPATHA, JIbBIB)

BILTUB AJICOPBIIMHOI 3TIATHOCTI T'PYHTIB HA TIPOHUKHEHHS
BAKKHUX METAJIIB BEPTUKAJIbHUM IPYHTOBUM IMPO®LIEM

Hayionanvnuu ynisepcumem «JIvgiscoka nonimexuixkay
79013, syn. C. banoepu 12, Jlveis, Yrpaina, oksana.lyuta@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 HAaBKOJHWIIHBOTO CEPEOBHINA 3aBXKIM BIUIMBAE HA SIKICTh XHUTTA Ta 370POB’S
moneil. BpaxoByrounm Te, mo 3a0pyaHUKH, fAKI TOMAgarOTh B JOBKUDIS MAaiOTh 3AaTHICTh
MOLTMPIOBATHCS HA BENHKI BIICTaHI SIK y BOAHOMY Ta MOBITPSIHOMY CEPEIOBHILI, TaK 1 y TPYHTOBOMY,
1€ MPHU3BOAMUTH A0 MOCTIHHOIO HAKONMMYEHHS MIKIAJIMBHUX PEYOBHH B OPHOMY IIapi IPyHTY, IO, y
CBOIO Uepry, NPHU3BOOUTH OO 3HIKCHHS SKOCTI IPyHTY, BTpPaTH HOro poOAIOYOCTI Ta MOMAAaHHsS
HIKiIJTMBUX PEUOBHH Y POJAYKTH XapUyBaHHSI.

OpHUMH 13 OCHOBHHMX PEYOBHH, SIKi BIUIMBAIOTh HA SIKICTh IPYHTY Ta € HEOE3MEUHHMH ISt
KUTTSA 1 370pOB’A JrOneH, € BaxKi MeTand. BOHM MaroOTh 3aTHICTH MOMVIMHATHUCSA IPYHTOBUM
MOTVIMHAJIFHAM KOMITIEKCOM Ta MPOHUKATH Y TIIMOMHHI IPyHTOBI ropu3oHTH. Ha mporiec iX posmosiny
BIUIMBAIOTh Pi3HI (haKTOpH, a 30KpeMma: TpaHyJOMETPHUYHHMHA CKJall, BMICT OpPraHi4HOi pPEUuOBHHH,
NOTJIMHANIBHA 30aTHICTh IPYHTY, OO0 THI TOLIO.

Hamu mpoBoammmcs MOCHIDKEHHS MOTJIMHAIBHOI 3IaTHOCTI TPYHTY Ta 1ii BIUIUBY Ha
NPOHUKHEHHS BAXKHX METalTiB BEPTUKAILHUM IPYHTOBUM MpodileM, OCKIIBKH e € OJHa i3
HABAXJIMBIIMX BIACTUBOCTEH, SIKUMH XapaKTEPH3YEThCS IPYHT, Ta sKa BIUIMBAE Ha IMPOIECH, SIKi
BiMOYBalOTbCA Yy TIPYHTI, BH3HAYa€ WOTO POMIOYICTh Ta MOXKIUBICTh HAKONMUYEHHS B MOpax
cepeaoBullla MMOXXUBHUX Ta IHKi)IJ'II/IBI/IX PCYOBHH.

JocipkeHHs! MOTIMHATBHOT 3AaTHOCTI MPOBOMIIN Ha IPUKIAA] KYIPpyMy Cyabdary.

Pesynbpratu npoBeneHNX eKCIEPUMEHTAIBHUX JTOCTIUKEHb IPEeICTaBlIeHi Ha pHc. |.

a, r(Cu?")/r(anc)

0,03

0,025 o

0,02 /
0,015 /

0,01 /

0,005 /

C (Cu?), r/am®

Puc. 1 BusHaueHHs NOTIMHAIBHOT 3JaTHOCTI MIIIAHOTO TPYHTY 1O i0HY Kynpymy

SIK cBim4aTe OTpUMaHi Pe3yJbTaTH E€KCIEPUMEHTAIBHUX JOCIIIKeHb aJcopOLiiiHa 34aTHICTh
IPYHTY Ma€ 3HAYHWH BIUIMB HAa TPOHUKHEHHS Ta PO3MPUIICHHS BaXKKUX MeETamiB y IpyHTi. 3i
301IBLICHHSAM KOHILEHTpAlii pPEYOBMHM y PO3UMHI BigOyBaeThCsi 1 30UIBLIEHHS NOTJIUHAILHOT
3JIaTHOCTI IPYHTOBOI'O CEPEAOBHILA, a 1€, B CBOIO Yepry, NPU3BOIUTH 10 MOCTIHHOIO HAKONWYEHHS
3a0pyIHUKIB B OPHOMY IIapi IPYHTY Ta MOTipIIEHHS HOTO SIKOCTI.

3 iHmoro 0oKy, ajcopOIiifHa 37JaTHICTh IPYHTY 3MEHINY€E KUIBKICTh IIKIJJTUBUX PEYOBHH, SIKi
NPOHMKAIOTH BIVIMO TPYHTOBOI'O CEPEAOBMINA Ta MOXYTh CTaBaTH MPUYMHOIO 3a0pyIHEHHS
HiATPYHTOBUX Ta MiI3EMHUX BOJI.
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DYCHKO A.O., LYTVYNENKO V.A. (UKRAINE, KY1V)

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 =-0,0731T%+ 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 20s 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 PJISC "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.

Ceminap 1 Seminar 1


mailto:mail@kpi.ua

84

JAHWIIOK O.C., OJIEKCIMYEHKO H.O. (YKPAIHA, KHiB)

JJAHAITA®THO - IINTAHYBAJIBHA OPT'AHI3ALIA KUTJTOBUX KOMIIVIEKCIB
B MEKAX ITPUBEPEXXHO 3AXUCHHUX CMYT' Y MICTI KH€EBI

HYFIII «Hayionanvuuil yHieepcumem diopecypcis i npupo0oKopucmysanHsy»
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 KUTJIOBI KOMITUIEKCH 3MIHIOIOTH apXiTekTypy micta Kuesa. [[ns
3a0y/I0BM BUKOPHCTOBYIOTHCS Kpallli JIOKaIrii MicTa, a came mpuOepexHoro 3axucHi cmyru. [limg gac
NaHIAPTHOTO MPOEKTYBAaHHS JKUTIOBHUX KOMIUIEKCIB B MeEXKaxX NPUOEPEKHOI 3aXHUCHHUX CMYTax
Tpeba JOTPUMYBATHCA TPOTHIIOKEIKHUX, CAHITAPHO-TITIEHIYHUX, KOHCTPYKTUBHHUX, TEXHOIOTIUHHX
BUMOI, CIPSIMOBAHUX Ha CTBOPEHHS CHPHUATIMBOIO AJsl JKUTTEASUIBHOCTI JIIOAMHU JOBKLLISA,
30epekeHHs] 1 OXOPOHY HaBKOJMIIHBOTO MPHPOJHOTO CepeloBHINa, 3a0e3leueHHs CaHITapHOTO Ta
emigemiuHoro Onaromomyudst HaceneHHs. [lig dac opranizamii poOiT i3 OiaroycTporo TepuTopiit
HEOOXiMHO TependadaTH KOMITCHCAIliHI 3aXOIyd Ha BHIAJOK TOPYIIEHHS 3€Mellb, 3HECeHHS
Haca/KeHb, TIONIKO/DKCHHS O0'€KTiB OJIarOyCTPOIO TOIIO 3 METOK iX BiTHOBJCHHS. Y CYHCHHS
MOIIKO/PKEHHS Ta/a00 BiTHOBICHHS (BiIOYJ0BY) 00'ekTa 0JIaroycTporo Tpeba 3/ilficHIOBaTH B 00'eMi,
IO BIJTOBIJIa€ CTaHy TEPUTOPIi O MOYATKY MPOBEACHHSA POOiT. PekympTHBaIiito i BIOPSAKYBaHHS
3emens Tpeba mpoBomuTH BigmosimHo mo BuMmor ['OCT 17.5.3.04. 3axomm momo O1aroycTporo
npuOepeKHUX 3aXMCHUX cMYT Tpeba 3 ypaxyBanHsM Bumor JIBH B.1.1-24 3a Tproma npupogHuMu
eJeMeHTaMU: - 3eJieHI HacaJKEeHHS; - BOJHI MpocTopu (akBartopii) i ix Oeperw; - penbed. 3eneHi
HACQ/DKEHHS MPHOEPEKHUX 3aXUCHUX CMYT MOXYTh OyTH JBOX THITB: - MPUPOJHI; - MPUCTOCOBaHI
JUTSL iIed pexpeanii 1 mpuidioMy BiJBigyBadiB (SIK BBEJICHHSM JIOJATKOBUX €JIEMEHTIB yCTaTKyBaHHS,
TaK 1 YaCTKOBOIO 3MIHOIO CaMHX NPHUPOJHHUX KOMIIOHEHTIB JaHAmadTy - mMTy4Hi BOAHI OacelHH,
PEKOHCTPYKIIis JTicy ab0 HOBI HacaPKEHHS TOIIO) a00 iHKEHEPHOTo 3axucTy. PoOoTH 3 iH)KEHEpHOTO
3axXUCTy TEPUTOPIl MPUOEPEKHUX 3aXUCHUX CMYT BKJIOYAIOTH: MOCIB 0araTOpidYHHMX TpaB, MOCAIKY
JiepeB 1 4YarapHMKiB y IIO€JTHaHHI 3 MOCIBOM OaraTopiuHux TpaB abo obaepHyBaHHsM. Ckiaj
Haca/DKeHb Ha CXWjax pidok Tpeba Bu3Havatu B 3anmexHocti Bix JBH B.2.2-5:2011 47 xapakrepy
(opMyBaHHS CXMIIOBOT'O CTOKY Ta PO3BHTKY €pO31MHHUX MPOLECiB HAa IPMIIErInX 3eMisix. HacamkeHHs
(GOpMYIOTh y BUTJISIII KUTBKOX JIepeBHO-UarapHUKoBUX sipyciB. [1in0ip pocnuH, iX po3MillleHHS B
TUTaHl, THIU 1 CXEMH TOCaJoK Tpeba MpHU3HAYaTH BiAMOBIIHO 10 TPYHTOBO-KIIMATHYHUX YMOB,
ocobimBocTel penbedy 1 ekcrutyaTarii cxuty (YKOCy), HOPM i TEpMiHIB TIOCIBY TpaB 1 iHIIUX POCIHUH,
a TaKkoX 3TiJHO 3 BUMOTaMH{ IIOJ0 TUIAHYBaHHS CXHWIIy JIaHAIIA(QTHOIO apXiTEKTYypoK 1 OXOpOHU
HABKOJIMIITHLOTO cepenoBuina. JlepeBa Juis mocajaku HEOOX1HO BUOMpATH 3 INIMOOKOI KOPEHEBOIO
CHCTEMOIO B MOEJHAHHI 3 MOPOAAaMHU AEPEB 13 MOBEPXHEBOI KOPEHEBOIO cucTemoro. Ha mHi sipiB Ta
BUSIPKIB, SIKi BIIAJAlOTh y PIiYKH, OOOB'I3KOBO Tpeba BIAMITOBYBATH MYJIOQIIBTPU 3 HACAIKECHb
YarapHUKOBHX ITOPiJI Ta MPOBOJIUTH 3aTy>KEHHS Ha BiJICTaHb HE MeHIIe Hixk 150 M Bij| pycia piduku.

JlanmmadTHO - MIaHyBabHA OpraHizallis Mae 00’ €IHyBaTH TEPUTOPIIO MPUOEPEKHO 3aXUCHOL
CMYTH Ta TEPUTOPIIO KUTIIOBOTO KOMILJIEKCA, PETYIIOBATH CTBOPEHHS CIPHUITIMBOTO PEXUMY BOJHHX
00'eKTiB, TIOTIEpEKEHHS iX 3a0py/IHEHHs, 3aCMiYeHHS 1 BHYEpIAHHS, 3HHIICHHS HAaBKOJIOBOJHHX
POCIIHH 1 TBapHH, a TAKOXX 3MECHIICHHS KOJIMBaHb CTOKY B3JIOBXK PIUOK, HABKOJIO 03€p, BOJOCXOBHIII i
1HIINX BOJIOWM.
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YAHKA O.I'., PIITAK H.C. (YKPAIHA, JIbBIB)

JOCJIL)KEHHSI BMICTY HA®TOIPOAYKTIB Y TPYHTAX ITOBJIN3Y
3AJIBHUYHOI KOJIIIT

Hayionanvnuii ynisepcumem «JIvgiscoka nonimexnikay
eyn. 'enepana Yynpunku, 130, 38-1i 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.

Brume pexxumy poOOTH 3alli3HUYHOTO TPAHCIIOPTY HAa CTaH MPHICTIUX IO KOMii IPYHTIB €
ONHWM 3 BH3HAYAJIHLHUX YHUHHHUKIB EKOJIOTIYHOI OE3MeKW MHUX TEePHUTOpIH. SIKIMo I1HINI IIKiZIABO
YUHHUKHA 3aJli3HUYHOTO pyXy, Taki K IIyM 49 BiOpallis, TEBHOK MipOK BpPETYIbOBAaHO
HOPMAaTHUBHUMH JIOKyMEHTaMH TO 3a0pyIHEHICTh Ha)TOPOTyKTaMH MPUIICTIINX 0 3a7Ti3HUII IPYHTIB
Maihke He OXOIUICHO JIEpP>KaBHUM YU BiIOMYHM peryitoBaHHSM. [IpoTe 1ieil HOpMaTUBHUA JOKYMEHT
periiaMeHTye MaKpOIIOKa3HWKH IIKiJUIMBOCTI: IIyM, BiOpalito, oOMexeHHS Ha OyniBenbHI poOOTH
Tomo. BoaHodac HeBUAMMI Ha TEpHIMH MOTJSAN TapaMeTpd — YMICT KOMIOHEHTIB Yy JOBKiLI
TEPUTOPIl, MPUIETIUX IO 3ai3HUII, — PErJIAMEHTYIOThCS HENOCTaTHhO. Ha mpakTuili Mu DOCHTh
yacTo 0auMMO iHIIe — HEXTYIYM BCiMa HOpMAaTHBaMW W 3a0OpoHaMM, HOBI OYZIBIIi PO3MIIIYIOTH
Maike BOPUTYN O 3ai3HUYHHUX KOJIH, PO3OPIOIOTH 1 3aCaKYIOTh TUISHKMA 3aXHCHUX IPYHTOBHX
CMYT, HATOMICTh BUPYOYIOTB JTICOBI 3aXMCHI CMYyTH TOIIO.

[Ipoanamni3yBaBIIM BHIIEBKA3aHUH JOKYMEHT, BUHUKA€E IUTMHA Psl MUTAaHb Ta MPOOJIEM, 100
CTaHy 3[0pOB’S IIOJCH, SIKi MPOXXMBAIOTh B TMPHUKOIIMHUX 30HAaX 1 CKapyKarbCsi Ha MOTIpHICHHS
300POB’Sl Ta MaTepialbHUX BTpaT BiJg 3a0pyIHEHHs CHOOpYyHN 1 TNpHcaAMOHUX JiUIsHOK. Jlis
JIOCITIDKEHHST 00paHO TEPUTOPIt0, Yepe3 SIKy MPOXOIUTh 3alli3HWYHA KOist y M. JIbBOBI, 110 BXOJIUTH
no nineHUNI «JIpBiB-XomopiBy. s minsHKa BiJHOCHTBCS 10 MPHUBATHOTO CEKTOPY, B SIKOMY 3€MIIi
BUKOPUCTOBYIOTBCSI SIK CLIbChKOTOCNONapchki yrianasa. [lpumyckaemo, mo came BHKHIW Bif
CIIJTIOBAaHHA MAJIMBA B IIMX JBUI'YHAX, @ TAKOXK PO3KHI MACTWIILHHX MaTepialiB 3 JAeTalieidl MeXaHi3MiB
PYXOMOTO CKJIaJly € TOJIOBHUMH JUKEpEIaMH MOTPAIUIIHHS HAQTONPOAYKTIB Y TPYHTH NPHIETIIUX JI0
KOJIiT TIJISTHOK. [HITMX TOTYXHHX JpKepes 3a0pyTHEHHS TPYHTIB BYTJICBOJHSIMHU TYT HEMAE.

MeToro TocTiKEHHS € BU3HAYSHHS BMICTY Ha(DTOTIPOIYKTIB Y TPyHTaX.

st mpoBeneHHs aHamizy, BifniopaHo 13 mpo6 rpyHTy B M. JIBBOBI B paiioHi 3aMi3HUYHOI KOTii,
3a aapecamu: By ['en. Uynpunku, Bya. ['opaienko, Bys. botkina, Byn. CapHeHchbKa, ByJ. CMeTaHu,
Byll. PynmHunpkoro 3ami3HHYHOTO paiioHy, HampsM «JIpBiB — XomopiB». 3a3HaueHa TPaeKTOpis
JIOCITiDKEHHST BUOHMpanacs 3 MipKyBaHb, IO JUISHKA € 3 YKIIOHOM BHHU3, BHACTIIOK IBOTO, Mirpais
HaQTONPOIYKTY MOKIIMBA B TAHOMY HAIpPSIMKY.
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Puc. 3anexHicTh BMicTy HaTONPOAYKTIB Bif BiIcTaHi Binbopy mpod

Otxe, aHANI3YIOUN JOCITIKECHHS, pOOMMO BHCHOBOK, IO JIOCHIPKyBaHa TEPHUTOPIs 3a3Haia
reoxiMigyHOT aHOMaJii, OCKiJIbKH CTaTHCTUYHI MapaMeTpH PO3MOALTY XiMIYHOTO €JIeMEeHTa BipOrigHO
BIJIPI3HAIOTHCS Bijl TeoximiuHoro ¢ony. [Ipu BrcokoMy cTyneHi 3a0pyHEHHS TPYHTIB MIPOXOJUTH HE
TINBKM TIPOIIEC 3MIHU Ta TepeOyIOBH CIIBBIIHOIIEHHS MIKPOOPTaHIi3MiB, SKE€ JyXe CHIBHO
BiZPI3HAETHCSA Big He3aOpyAHEHOTr 0, aje i 3MiHa AEAKUX XIMIYHHUX Ta (i3UUYHUX BIACTHBOCTEH IPYHTY.
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BJIIHKOBA O.I. (YKPAIHA, KUIB)

CUCTEMA O3HAK (IHAUKATOPIB) CTAHY TA IMHAMIKHA
IHOPYIIEHUX JIICOBUX EKOCUCTEM

Hayionanvuuii ynieepcumem oiopecypcis i npupo0oKopucmyeanHs
03041, eyn. I'epoie Oboponu, 15, Kuis, YVkpaina,; 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.

Pesynpratm BHacHMX  JOCHIKCHb  3aCBIAYWIM, WO HAHOUThIn  iH(QOpPMATUBHOW €
OlomiarHOCTHKA AMHAMIKH TOPYIIEHHUX JIICOBUX €KOCHCTEM 3a SKICHHMH 1 KUTbKICHUMU MTapaMeTpaMu
€KOCHCTEMHHUX 1HIWKATOPIB Ta 3B’S3KiB caMme 3a IHTEHCHBHOTO BIUIMBY aHTPOIIOTEHHOTO YNHHHUKA 200
yiHHUKIB. [[e MoB’s13aHO0 3 THM, 10 peaKilis IHAMKATOPIB 32 MAKCUMAJILHOT JTii €KOJIOTIYHOTO YMHHUKA
HalKpale NposBISIEThCS (HalIerie BHABISAETHCSH), € HAWOUIbII iHPOPMATHBHOIO IS BUSIBICHHS
MPUYUHA Ta BCTAaHOBIEHHsS cTanii abo piBHA TpaHchopMallii J1iCOBOI eKOoCHCTeMH. AHali3 SKiCHO
migidpaHuX EKOCHCTEMHHX I1HIUKATOpiB pIi3HUX THUMIB aHTPOINOreHHOi TpaHchopmamii J1icoBoi
EKOCHCTEMHU JIa€ MOXIIMBICTh HE TUIBKM ITIOKa3aTH CTYHiHb TpaHcdopmamii exocuctemu, ame U
CIIPOTHO3YBaTH (IyKTyalii 3Ha4YeHb [OKA3HWKIB Ta HampsM CYyKIecii, SKi CIpPUYHWHEHI
AQHTPOIIOTCHHUM YMHHUKOM.

BcranoBieHo, 110 nepeiku BUSBICHUX iHGOPMATUBHUX TapaMeTpiB Ta IHIUKATOPHUX 3MiHHUX
JCiB IITFOBOTO MPU3HAYCHHS, IO 3a3HAIOTH BILTUBY aHTPOIIOTEHHUX YMHHHKIB Pi3HOTO T€HE3HCY, HE
3MIHIOIOTECSI 32 TIOBTOPHOTO JOCTIDKEHHS — 3aBISKH JTA0LTBHOCTI peakiii BUOpaHUX Ml OI[iHKH
YYTJINBHUX CTPYKTYPHO-(YHKIIOHATEHUX KOMITOHEHTIB JIiCOBOi ekocucTeMu. Lle crocyeThest peakiiil
JICTCKTOPHUX, KJIFOUOBUX IHJAMKATOPIB Ta IHJAMKATOPIB IMOMEPEIKESHHS 1 Jerpajailii Ha MexaHIYHUH
BILIMB Ha 0i0TYy, 3MiHU e1ado-JIiTOreHHOI OCHOBHU Ta BOJIHO-COJILOBHI pexxuM IpyHTY. 1[0 crocyeThes
OLIHKA EKOCHUCTEMHHMX 3B’SI3KiB, TO IPOBEACHE IOCITIUKEHHS BHSBWIO, 1[0 Ha KOXHOMY piBHI
oprasizarii KOHCOPIIii KOHCOPTH MarOTh TAaKOX II€BHUHU TMepeNik iHQOpPMATHBHUX KUTBKICHUX Ta
SIKICHUX TMOKA3HUKIB JUIsl JOCITIKeHHS. UMM BUIIUIA PiBeHh KOHCOPIEHTA, TUM CKJIQIHIIIMM € PIBCHb
aHamizy i HaOlp xapakrepuctuk. [IpoTe, camMe Ha piBHI MOMYJISIMHOT Ta CHHY3IaIbHOI KOHCOPIIiH
MOPYIIEHHS 3B’S3KiB MK KOHCOPTaMH Ta KOHCOPI€HTaMH MO>K€ OYTH A1arHOCTUYHHUM IMOKa3HHKOM
AQHTPOIIOTEHHOI 3MiHU CEPEOBHUIIIA.

3arajioM MOXKHa CTBEPKYBaTH, IO HAWYyTIMBIIIMMU JIO AaHTPONOTEHHOTO BILUIMBY
CTPYKTYpHO-(YHKITIOHATPHIMA KOMIIOHEHTaMH JIICOBHX €KOCUCTEM € (Y Mipy 3HWKESHHS Yy TIHBOCTI):
TpaB’sSTHUM SIpycC, JIiICOBA MiACTHIIKA, IOBEPXHS IPYHTY, MOJIOJII POCIMHU PUPOTHOTO IIOHOBJIEHHS JIicy
(mimpict), MiITicCOK, MATEPUHCHKUH JIePeBOCTaH, KOHCOPIIii JIEPEBHUX POCIUH Ta KCHIOMIKOOIOHTIB,
neHapodinpHuX mnraxiB. KoXHWH CTPYKTypHHII KOMIIOHEHT €KOCHCTEMH Ma€ IIeBHUH Iepesik
JIarHOCTUYHUX KyMYJIATUBHHMX ITOKa3HHKIB. JJIsI PETpOCIIEKTMBHOTO aHalli3y, BH3HA4YCHHS €TaIry
PO3BUTKY €KOCHUCTEMH, MIPOTHO3Y Ta OIIHKU TPeHAY ii AWHAMIKH (KpiM CTPYKTYpH (iTOIEHO3y Ta
¢iToiHAMKaIil cTaHy eKOTOIy) iHPOPMAaTHBHUMH € 3MiHHU 3B’S3KiB MK elleMEHTaMH Oi0TH 1 3MiHU
HaINpsMIB CyKIIecii.

[IpakTka mokaszana, IO JHMIIE HAa CHHEKOJOIIYHOMY piBHI Ta Ha 3acajax TeHETHYHOI,
JCIBHUYO-EKOJIOTIYHOT THUITOJIOTI i JIICO3HABCTBA MOKHA KOPEKTHO BHSBUTH Ta OLIHUTH MPHYHHH 1
MexaHi3MH TpaHcdopMarlii JiciB, po3MOJiI YMHHHKIB 1 HACHIAKIB iXHBOI Jii y Haci Ta mpocTopi.
Cucrema JIiCO3HABYMX CHHEKOJIOTIYHMX METOMIB JOCHIDKCHHS € (YHIaMEHTAJIbHOK OCHOBOIO IS
OJIEpXKaHHSl TaKUX pe3yibTaTiB: igeHTUdiKanii kimacudikauifHOro THUIY JIICOBOI EKOCHCTEMH;
3’scyBaHHs 11 MicIsl y mpocTopi (JaHamadTi) Ta 4acOBOMY TPEHII PO3BUTKY POCIMHHOCTI (cyKuecii);
BU3HAYEHHS MEPEyMOB 1 TEPCIEKTUB (HANPSAMIB, CLEHApPIiB) ii PO3BUTKY €KOCHUCTEMH; TOSICHEHHSI
MeXaHI3MIB 1 HacHiiKiB 11 3MiH; MPOrHO3y MalOyTHHOI CTPYKTYpPHO-(DYHKIIOHAIBLHOI oOpraHizarii
€KOCHCTEMH, TEHAEHIIIH 3MiH 11 cTaHy, CTIHKOCTI Ta MpoLyKTUBHOCTI. Lle mae MoxxmMBicTh po3po0naTH
KOPEKTHI KiJIbKICHO-SIKiCHI MaTpHIll IPUYMHHO-HACIIIKOBHUX 3B’SI3KiB, 10 XapaKTepU3YIOTh TUHAMIKY
JIICOBMX €KOCHCTEM 3a PI3HUX THUIIIB CYKIIECIi.
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KPABEIIb H.M. (YKPAIHA, BIHHULIA)

EKOJIOTTYHU AHAJII3 IECTUIIAJTHUX IMTPEIMAPATIB KJIACY
CUM-TPUA3HNHIB

Binnuyvxuii HayionanbHuti mexHivHull yHigepcumem
21021, syn. Xmenvnuywvke woce, 95, Binnuys, Ykpaina; 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.

BaXkoro €KOJOTiYHOK Mpo0JIeMOI0 € 3a00pOoHEHi, HEeBiAOMi | HENpHIATHI MECTHIUAN, SKi
HAKOIMYEHO B CUILCHKOTOCIIOAAPCHKHUX MiANPHEMCTBAaX 00JaCTi Ta 3acKIaJ0BaHO. 3HAYHA YaCTHHA
00'eKTiB, Ha SKHUX 30epiraroThCs TOKCHYHI BIXOIHM, AyXe HeOe3meyHa i HaBKOJHUIIHBOTO
NPUPOJHOTO CEpellOBHINA BHACTINOK Mirpamii TOKCHYHUX KOMIIOHEHTIB ILIAXOM iH(}inbTpamii B
HiI3eMHI | TOBEPXHEBI BOJIM, PO3HECEHHS BITPOM, TBApUHAMH | JisUTbHICTIO JIFOIUHU.

3acTOCOBYIOTh B SKOCTI IPYHTOBHX TepOINHIIB, 3 SIKUX HAHOUTBIN BiqOMi CHMa3WH, aTpasWH,
NPOMETPHH, MPOMAa3uH, ceMepo. BibIIicTh TpHAa3HHIB HENETKI CIIONYKH, MTOTaHO PO3YHMHHI Yy BOJI,
CTiliKi A0 Aii BOJOTH, KUCIOT 1 JTYTiB.

B rpyHTI TIicna 06po6ku 30epiratoTees Bix 2 10 24 MicSIiB, OCTaTOYHI KUTBKOCTI BiJl CIAIB 70
7,2 mr/kr. B ymMoBax 3poinyro4oro 3emiepo0cTBa Mirpytors Ha rnubunHy Bin 50 mo 130 cm. Bimbin
CTiliKi, 2 caMe CHMa3WH, IOTPAIISIOTh B IPYHTOBI BOJIH.

IepOituau rpynu CUM-TPHA3HHIB MaJOTOKCHUYHI AJISl TEIJIOKPOBHUX TBapuH 1 nraxiB. JI 5o mist
OinMux mamroKiB i Mureit > mr/kr. TokcuuHi A rigpo 6ionTiB; JIKso 1st pisHEX pUO KOIMBAETHCS Bif
3,4 no 118 mr/xn. [Ipenapatu, sik MpaBuUiI0, HE AKYMYJIIOIOTh B OpraHi3Mi TBapuH. CMepTenbHU eeKT
IIpH iHranswii cnocTepiracThes BiJ KOHIEHTpaNii cuMm-Tpuasunis 1300 mr/m® mositps.

Bci mecturuay kiacy CUM-TpHa3uHIB BITHOCATRLCS JI0 Kiacy repOinuais. B tabmuii 1 HaBeaeHa
ToKcuKonoriyHa xapakrepuctuka [1I1 kmacy 1,3,5-Tpuaszunis

Tabruys 1
TOKCHKOJIOTIYHA XapAKTEePUCTHKA NECTHIMIIB KJIACY CUM-TPHA3HHIB
TOKCHKOJIOTIYHA XapaKTePUCTHKA MJP y npoxykTax
TepOirug CKs0-100 13 PG, M/t JIIs0 utst MuIei, TJIK B.5.p., Mr/1 xapuyBaHHs (0BOUI i
MI/KT (GpyKTH), MI/KT
Atpazuu 30-60 850-1750 0,2 0,1
3iHKOp — 698 0,1 0,25
Irpan MaJIOTOKCHYHHH 2825 MaJloTOKCUYHHIA —
Karadop — 2800 — 0
MesopaHin - 635 0,65 0,2
Mera3un MAaJIOTOKCHYHUH 550 0,02 0,05
[Ipomerpun 2,5-14 1700-3750 3 0,1
[Iponasux 10-50 5-6 1 0,2
CumepoH OMIpHOTOKCHYHUH 700 0,0005 0,005
CumasuH 40-50 4110 0,0024 0,05-0,2
Topaon 13-50 1265 0,1 0-0,5

Y psaal TpuasuHiB 3HadmeHi repOinuau, (QyHrinuan W oiHcekTunuau. OpHaK HaWOUIbIIe

3HAYECHHS B MPAKTHILI CLIbCHKOTO rOCHOAapCTBa NpruAday repOiyIu HbOro Kiacy, sKi 3aCTOCOBYIOTh
U1 60poThOM 3 Oyp'SHUCTUMH POCIMHAMH B PI3HUX KylbTypax. eski repOiuuan BiIpi3HSIIOTHCS
JIOCUTh BUCOKOKO BHOIPKOBICTIO [Iii CTOCOBHO 0araTboX KYJBTYpHHX POCIMH MpPU HOPMi BHTPATH
10-50 r/ra.
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IIYJIJAH JI. O., IITEHJEPA A. I0. (VKPAIHA, JIbBIB)

INOKPAIIEHHA EHEPI'OE®EKTUBHOCTI APXITEKTYPHUX PILIEHD
B KOHTEKCTI KVIIMATHYHHUX 3MIH

Hayionanvnui ynisepcumem "Jlvsiscoka nonimexuixa"
79013, 6yn. 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.

CaiToBa KJIIMaTHYHa CHCTEMa JIEMOHCTPYE O3HAKM CTPIMKHX 3MiH, IIO Yy CIEIlaibHIi JiTepaTypi
OCTaHHIM YacoM OOEpEeXHO O3HAUAIOTh SIK «KIIMaTUYHMI mepexig». Ha mincraBi akTyansHMX HayKOBHX
JIOCITIIKEHb PO3MIAHYTI TPU CyIepewIrBi I00anbHi crieHapii. Cepell HUMX HE BHSBICHO OOIPYHTOBAHHX
TeH/ICHIIIH, CIiBBITHOCHHX 3 OPIEHTOBHHUM TEPMIHOM JKUTTS OyaiBenb - Ha niepcriektuBy y 100 pokiB. Tomy
JUIL JTOCHIDKeHHI B3ATi mporHo3u 10 2050 poky Ha moterwninHHA. L[ cepemHbOCTPOKOBI IMPOrHO3U
OKPECITIOFOTh MEPEXiJ] MICT MBHIYHOI MiBKYJIi B TSTUTIII YMOBH 3 CEPEIHBOIO MIBHIKICTIO ~ 15-20 kM. Ha pik.

Knimatr VYkpaiam gytnuBuii 10 3MiH. 30KpeMa, Ha TepuUTOpil KpaiHW IUIaBHE ITiBUIICHHS
Temreparypu BimOysamocst 3 60-x pokiB. [IpogoBxkunocs BoHO 1 micas xonmomaux mikiB 2008-2009
POKiB, a CTiiiKe MiIBUILICHHS TEMIIEPATypH MOBITPs criocTepiraeTbhes 3 1989 poky.

Merteopornoriuni criocrepeskeHHs1 y JIbBiBCBKiN momiTexHimi mpoBammmm moHan 100 pokis, 3
yacy ii 3acHyBaHHs. lIpoOrmemamu apxXiTEeKTypHOI KIIIMaTOJOTrii, SIK OJHOTO 3 OCHOBHHX HAayKOBHUX
HaNpsIMKiB Kadenpu «ApXITeKTypHI KOHCTPYKIii», Ternep Kadeapu « ApXiTeKTypHOTO MPOEKTYBaHHS
Ta iHXeHepii», MPOoTATOM OaraThoX POKiB 3aiManucs i CiBpOOITHUKH. ABTOPCHKA Y4acTh Y po3po0ii
JACTY «bynisensHa kiaimaronorisi»y 2011 p. cioHykana 10 MPOAOBXKEHHS TOCIiIKEHb Ta BUSIBICHHS
BiIXHWJICHb KJIIIMATUYHUX 3HAYEHb Y ME30KIIIMATHIHOMY MacIiTadi.

IpoBeaeHo aHali3 TaHUX HOpPMAaTUBHHX JKepen Bia 1963 poky (1963, 1973, 1983, 2000, 2011 3a
JaHuMHK crioctepexers Bim 1950 mo 2008 pp.) Ta BiAcHi JOCITIPKEHHS 3 JIHIHHAM yCepeaHeHHsM (B[
2009 no 2019 poky). IlopiBHSHHA IUX NaHUX HAJAE KAPTUHY AWHAMIKK 3MiH MMOKAa3HUKIB KIIIMATHYHHX
peXUMIB (TeMIlepaTypHOTo, BOJIOTICHOTO, BITPOBOro) 3a Maibke 70 pokiB. 3poOJIeHO BHUCHOBOK, IO
30KpeMa CepeIHbOpiYHI 3Ha4yeHHs Temreparypu y JIbBoBi 3a momepemsi 40 pokiB (wa 2010 p.)
miasumparcs Ha 0,7°C. Binblne Toro, 3a OCTaHHE JECATHIITTS I TEHCHI[S 3HAYHO MPHIIBHIIINIACE,
aypke smime 3a ocranHi 10 pokiB mpupict cranoBuB Bxke 0,3°C. Ilicast romoreHisamii 1MX JaHWX 3a
METO/IMKOIO CTBOPEHHSI OJTHOPITHUX METEOPOJIOTTYHUX PSJIiB, BOHH MalOTh OYTH BPaxoBaHi y HACTYITHOMY
JIep>)KaBHOMY CTaHAApTi 3 OyHmiBeNbHOI KJIIMATONIOTii Ta BBEJCHI Y METONOJIOTII0 E€HEProayIuTiB Ta
eHepretuaHoi ceprudikarii. Came Ha 1€l TpalieHT HEOOXITHO MPOBOAMUTH KOPEJISAIiI0 BUXITHIX YMOB B
SHEPreTUYHNX PO3paxyHKax Uit OOTPYHTYBaHHS apXiTeKTypHUX pillieHb. [IpoBeaeHo Takoxk JIOCIiHKEHHS
BITPOBHX Ta BOJIOTICHHX PEXUMIB. 3 TAKUM PO3BUTKOM 3MiH Ta 32 ypaxyBaHHS «reorpaiqHoro 3cyBy
MicTy», kmiMat JIbBoBa (49° 50’ 1. m.) mo 2050 poky Oyme moaiOHME 10 HUHIMIHBOTO KiiMaTy byxapecty,
bopno un Bononsi (~451.111.). y 3B’I3Ky 3 UMM 3pOCTaTHMYTh BUTPATH €HEPrii HA OXOJO/DKEHHS i
KJTiIMaTH3aIi1o Oy/IiBelb, 3MiHIOBATUMYTHCSI BAMOTH JIO 1X IIPOEKTYBaHHS.

B pesynbTati, Ha miACTaBi MPOBEAEHUX JOCIIIKEHb 3MIMICHEHO aHalli3 OCHOBHUX KIIIMaTHYHUX
YUHHMKIB, 110 BIUIMBAIOTh Ha CHEProCIOXHBaHHS OyaiBenb B YKpaini. OliHeHa JuHamika iX 3MiH B
yMOBax KIIMaTHYHOTO TIEpEXOJy Ta Jiara3oH BIUTMBY Ha apxiTeKTypHi pimeHHs. OKpecieHo 3MiHU
OCHOBHHX HANpSMKiB TOKpALIeHHS €Heproe()eKTUBHOCTI apXiTeKTypHHX pilleHb B aKTyalbHil
kiiMatnuHoi cutyauii. ChopMyIbOBaHO OCHOBHI BUMOTH A0 apXiTEKTYPHHUX BUPILIEHb y PI3HUX
KIIMaTHYHUX yMoBax Ykpainu. [IpoBeneHO KOperyBaHHsS BHXIJIHUX YMOB Ui PO3PaxyHKY
eHeprocroxuBanHs OyaiBens st JIbBoBa 1 JIbBiBcbkOi oOsacti. Po3risiHyTo apxiTekTypHi 3axonu
BUKOPHUCTAHHS aJIbTEPHATUBHUX JKEPEJT €HEPrii 3 METOIO MOKPAIeHHs eHeproe)eKTUBHOCTI Oy/IiBEIb.

Kopensiist  mokparieHHss  eHeproeeKTUBHOCTI  apXiTeKTypHUX pillleHb 3  aKTyalbHUMH
30BHIITHBOMIKPOKIIIMATUYHIMH YMOBaMU BH3HAUWIA HAINpPsM TIOJAJBIIMX HAYKOBHX Ta TMPAKTHIHUX
KOMIUIEKCHHX ~ JIOCH/DKEHb  apXiTeKTYpHO-IUIAHYBIbHOI Ta  00’€MHO-IIPOCTOPOBOi  Oprasizamii
TPOMaZICBKHX OyIiBENb 3 ypaxyBaHHSM TEHICHIIH 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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MYCTAILIA O.H. (YKPAIHA, KUIB)

PIBUKO-XIMIYHI BJACTHUBOCTI KATOAHOI'O MATEPIAJTY
JJIS1 HATPIN-CIPKOBOT'O AKYMYJIATOPA

Hayionanvnuii mpancnopmuuii ynieepcumem
010010, syn. Muxatina Omenanosuua-Ilasnenxa, 1, Kuis, Ykpaina, 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 NazS; 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.

[TinBumienuii iHTepec 10 po3pobOKu akymyisitopa Harpiii-cipka (Na-S) 3 0oky mpoBigHHX
KaImTaTicCTHIHNX Kpaid OyB Bim3HaueHwi 3 cepenuan 1970 poky.

AKyMyJISITOp HaTpili-CipKa Ma€e psiJi HO3UTUBHHUX BIACTHBOCTEH, SIKi € HACIiAKOM BUKOPHCTAHHS
PIAKHX peareHTiB 1 TBEpAOTO eNeKTpouiTy. Lle - MOXIUBICTH ONTHMI3YBaTH XapaKTEPUCTHKU
aKyMYJISTOPIB PI3HOTO TPWU3HAYEHHS B IIMPOKOMY Jiama3oHi po3MipiB, (HOpMH, MOTYKHOCTI 0e3
arpecHBHOIO BIUIMBY Ha OTOUYIOUE cepelloBhIle. AKyMyJsITopu Na - S MoxKyTh 3a0e3redyBaTu BUCOKI
UIUTBHOCTI CTPyMy @pH BHUCOKiH e()EeKTHBHOCTI MPOTArOM YChOTO IHKIY, MAalOTh HE3HAYHUN
camMopo3pAll, TPUBAIHI pecypc (B JKOPCTKUX YMOBaxX Ha TPAHCHOPTI TEPMIiH CIYKOW CKIIajac B
cepemHbOMY 5 pOKiB, B cramioHapHuX - 10 poki). [lopiBHSHO HEBHCOKa BapTICTh BCiX IHTPEIIEHTIB
Na-S akymymsaropa, BiACyTHICTH JeiIMTHHX MaTepialmiB poONIsATH HOro TEepPCIEKTUBHUM
BiTHOBJIIOBAHUM, HETPAJULIHHUM JKEPEJIOM JUIsl BUPIIIEHHs eHepreTuyHux npodiem. Hemoniku Na-
S akymynsTopa: HEOOXiJHICTh MOYATKOBOTO PO3IrpiBY Ui aKTUBALii CUCTEMH, TaK SK Horo podoua
temreparypa craHoBUTh 300-350 °C; HHM3bKa CTIMKICTh TBEPJOrO EICKTPOJIITY, sIKa 3HAYHO OOMEKYE
TEpMiH CIyXOM aKyMyJISTOpiB 1 0OMexye 001acTh iX 3acTOCYBaHHSI.

ITpu po3psimi Na HagXxoauTh B KaTOAHY OOJACTh, B3aEMOJIE 3 S 1 BUIIUMU MOIicylbdinamu,
yTBOpIOIOYM HWK4Yi momicynbgdinn. KinneBuit Bmict Na B pos3IuiaBi Michs 3aKiHUCHHS pPO3PSIAY
BimoBigae ckiany NapSs. PimeHHs npobiemu onTumizamii cipyaHOro eJeKTpoja TOB's3aHe 3
MOJKJIMBICTIO PO3MIUPEHHST 001acTi pimnHHOMA3HOCTI 1 3HMWKEHHS T, aKTUBHOI KaTOJHOI Mach MpHU
30epekeHHi 33J0BITbHUX EIIEKTPOXIMIYHAX XapaKTEPUCTHUK.

JocmimkeHo enekTponpoBiaHicTh (&) MatepianiB cucteMu NapSp-S 3 BmicTtom Big 50 mo 72,3
at. % S B mMpPOKOMY IHTEpBaji TeMIEpaTyp B TBepAOMYy 1 piakomy craHax. Haibinsm
BHUCOKOTIPOBITHUM 3pa3KoM € MaTepian ckiany NaSz73, 0OpaHuil B SIKOCTI ONTHUMAJIbHOTO IS
JIOCI/DKEeHb. BUBUEHO BIUIMB Pi3HHX JIOMIIIOK Ha Horo (i3WKO-XiMiuHI BIacTHBOCTI (TycTHA, Trn, &,
KaTOJHI 1 aHOJHI TOJISIpH3aliiHI xapakTepucThuku). [lokazaHo, Mo BBeACHHS B po3miaB NasSp 73
nomimok CuCl icTroTHO mokpamrye Bl eNeKTpoxiMidHi xapakrepucTuku. Jomimku Te 3HWKYIOTH
TeMIIepaTypy TOIUICHHsI OCTAHHBOTO, PO3IIMPIOIOYH, TAKUM YHHOM, O0JIACTH PiTUHHO(A3HOCTI.

3 JocIipKeHh MOXKHA 3pOOUTH BHCHOBOK TPO JIONUIBHICTH 3aCTOCYBAHHS JIOMIIIOK Tenypy (10
5 ar.%) 1 xnopuay mizi (I) - 7o 2,0 Mo, % B po3miaBax moJicyab(iIiB HATPIIO 3 METOIO TTOKPAIICHHS
KIHETUYHHUX 1 EJeKTPOXIMIYHMX XapaKTEpPUCTHK KaTOIHOI'O Marepialdy i, BLIJIOMY, €HEPreTHYHHX
BJIACTHBOCTEH HETPAIUIIIHOTO XIMIYHOIO JDKEpEa CTPyMYy.
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TOIIAJ O.1, TOJIEHKO 1.JI., TATIOHWY JI.C. (YKPATHA, KUIB)

EKOJIOI'TYHO BE3IIEYHA YTWIIBAIIA TBEPAUX TOBYTOBUX BIAXO/AIB
TA AJJbTEPHATUBHUX ITAJIUB HA iX OCHOBI

Inemumym gyzinonux enepeomexwnonociu HAH Yxkpainu
04070, eyn. Anopiiecvka, 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 odimiitHoIO cTaTucTHKO0 B YKpaiHi y 2018—2019 pp. obcsr 30upaHHs TBEPAUX MOOYTOBHX
Bigxonis (TTIB) cranoBuB 50-60 mmn M® (6mmu3pko 12 min T). Y 2019 p. B Ykpaini nepepo0ieHo i
yrwiizoBano jauime 5,4% TIIB, 3 vux 1,7% cnaneno, a 3,7% MOTpanwiIo HA 3aroTiBEJbHI MyHKTH
BTOPWHHOI CHpPOBHHH Ta CMITTeENepepoOHi ycraHoBkH. Maibke 95% wne o0poOmenux TIIB
3aXOPOHIOIOTh Ha TojiroHax. Take moBomkeHHs 3 TIIB mpu3BOAMTH M0 MIOPIYHOI BTPATH 3HAYHOI
KUTBKOCTI €HEpropecypciB Ta MIHHMX MarepialiB, fKi MICTATbCS Yy BiAXoAax. 3a HalIMMH
po3paxyHkamu Teriota 3ropsiHas TIIB cranoButh mist mict Ykpainu 4,8—7,0 Mx/kr, moaibHa 1o
TETUIOTH 3TOPSHHS TOpdy Ta Oyporo Byriyuis (B kpainax €C — 6-16 MJ[xk/kr).

Po3poOka Ta BOpOBa/PKEHHS EKOJIOTIYHO Oe3meunux MetomiB  yrwmizamii TIIB  Tta
albTePHATUBHUX MAJIMB Ha 1X 0cHOBI, 30kpeMa RDF (refuse derived fuel) e akryaibHOIO TpoGIiIeMoI0,
sgKa moTpedye CHCTEMHOTO Ta HayKOBO-0OTpyHToBaHOTO migxoxaiB. CopryBanus TIIB He B Bupimye
3aB/IaHHS TTOBHOI yTHITI3aIlil BiIXOMIB, a iX BiJJOKpEMIIEHA YaCTHHA, [0 MICTUTh OPTaHiuHy CKJIaJIOBY,
Ma€ BHKOPHCTOBYBATHUCH JJIsi BUPOOHUIITBA EJIEKTPHYHOI Ta TEMJIOBOI €Heprii B EKOJIOTiYyHO
0e3neunnii crioci6. TepmivHa yTHITi3amis BiIXOAIB, KA BiMOYBa€eThCsl Oe3 BpaxyBaHHS OCOOIHBOCTEMH
MOp}OJIOriyHOro Ta enemenTHoro ckiany TIIB moxke npu3BoauTH 1O YyTBOPEHHS BKpail HeOe3MeUHUX
JUTSL JTFOJIMHH CTIOJYK (TIONIXJIOpOBaHI BYTJIEBOJAHI a00 MIOKCHMHHM Ta (PypaHH, FpaHUYHO JOMYCTHMI
KOHIICHTpAIIIT SIKHX CTAHOBJISTH MIKOIPaMHU).

3acrapini meroau yruizanii TIIB, sk, Hanpukiaz, cnantoBaHHS Maike HECOPTOBAHOTO CMITTS
B TOTOI MOJMYM’sl Ta30BUX MaJbHUKIB Ha KOJOCHHUKOBUX PEIITKaX MPU3BOJSATH JO YTBOPEHHS
JTIOKCHHIB/(ypaHiB Ta IHIIMX MIKIJJIMBUX CHOJYK, OCKUJIBKH, 3a3BUuaii BUcoka Bojoricte TIIB (20—
25%) 3aBakae MiATPUMYBATH HEOOXiTHI [yl 3HELIKO/HKEHHS XJIOPOBAHUX BYIJIEBOAHIB TEMIIEPATypy
(monan 1200 °C) ta yac nepeOyBaHHS y TONKOBiH Kamepi. Takuil MeTox moTpedye 3HAUHUX BUTpPAT
MIPUPOJTHOTO a3y Ha CHAIOBAHHS BIJIXO/IIB, MPU3BOIUTH J0 IMiJBUIICHHS 3aXBOPIOBAHOCT] HACEICHHS
Ha MPWIETNIMX 0 CMITTECTIANIOBAJIBHUX 3aBOJIIB TEPUTOPISX Ta HE 3a0e3Meuye SKOCTI 30JI0LITAKOBUX
BiJIXOIiB, HEOOX1THOT 17151 TX TIOJAJTBIIIOTO BUKOPHUCTAHHS.

XKopcerki gupextuBu €C (2010/75/€C, 2000/76/€C Ta iHII) MOAO0 PEKUMHHUX MMapaMeTpiB
HOBHX YCTAaHOBOK, siKi yTrii3ytoTh TIIB/RDF, a Takok BiTUM3HSHI HOPMATHBHI JJOKYMEHTH CIIPUSIOTH
MIOCTYIIOBOMY BHTICHEHHIO CHajfoBaHHs HecopToBaHoro TIIB, 3amiHsioum Horo abo criaarOBaHHSIM
RDF rapanroBanoi sikocTi, a00 IHIIMMH TEXHOJIOTISIMH TePMOXiMiYHOI mepepoOku. Hespaxaroun Ha
npobiemMu npsiMoro criamoBaHHs TIIB 0e3 BUKOpPHCTaHHS Cy4acHHUX METOIB TIIMOOKOTO OYHIICHHS
NPOAYKTIB 3rOpsHHS, YacTKa CMITTECTIANMIOBAJIBLHUX 3aBOAIB (incineration plant) y cBiTi 30epiraerbcs
Ha JOCUTb 3HA4HOMY piBHI (Onmm3pko 40%), ane € TeHAeHLis HOro MOCTYIOBOI'O 3MEHILIECHHS.
BoagHoyac cepei CydyaCHMX TEXHOJOTIH, SIKI poO3poOJsAIOTHCSA, ab0 Bke HalOyau craTyc
BUTIPOOOBYBaHHX y MPOMHUCIOBOMY MacIiTadi, CITiJi BUAUTUTH TaKi: TEXHOJOTIT MPSIMOTO CIIaTIOBaHHS
3 JOJEpKaHHSAM HAJICKHUX TEMIIEpaTyp y TONKOBIH KaMepi 3 BUKOPHCTAHHAM CHUCTEM TTTHOOKOTrO
OUMINEHHS NPOJYKTIB CHAIOBaHHA Yy ByrJerneBux GinbTpax; TexHonorii crnamoBanHs RDF 'y
mupkymoodomy kuruistaomy mapi (LIKII); TexHosmorii mapokucHeBol razudikaiiii HECOPTOBAHOTO
TIIB; TexHonorii razudikanii RDF Ha mnoBiTpsHOMY AYTTI y KHIUITYOMY IIapi 3 iHTEHCHUBHOIO
BHYTpILIHBOIO LUpKyJsinieto; TtexHonorii rasudikauii RDF y LKII. IlepcnektuBHicTh ix
BINIPOBAPKCHHS B YKpaiHi moTpebye BpaxyBaHHS MICIIEBHX OCOOJMBOCTEH IS CTBOPEHHS
ONITUMAJILHOTO TEXHIYHOT'O PIllIEHHs, sIKe O BpaXxOBYBaJIO BITYM3HSHI YMOBHU Ta CBITOBHUH JOCBIA.
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MUXAMJIVK B.A., KOPIHYEBCEKA T.B. (YKPATHA, KHIB)

TEPMIYHHI AHAJII3 TAJTUBHUX IT'PAHY.I 13 JIYIIIIMHHSA
HACIHHSA COHAIIHUKA

Tnemumym mexniunoi mennogizuxu HAH Ykpainu
03057, eyn. Mapii Kannicm, 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.

PocnmaHa Oiomaca OIMPOKO BUKOPHUCTOBYETHCA SIK BiJHOBIIOBAIBHE [DKEPEIIO EHEpril.
BpaxoByroun eKoJoriuHy CKJIa/I0BY, BAKOPUCTAHHS O10JIOTIYHUX B1JIXO/iB MOKE IPUHECTH BUTOly HE
TIIBKM BUPOOHMKAM OionajivBa, a 1 CHOPHATH TOJIMIICHHIO CTaHy OTOYYHOUOr0 CEpeIOBHIIA.
JlyminuHHA HaciHHA COHSIIHUKA, [0 HAKONWYYEThCS NPH OTPUMAaHHI OJil, € EeHEepreTHYHO
e(heKTHBHOIO CHPOBHHOIO JIJIsl BAPOOHHUIITBA OiomanuBa.

['panymioBaHHs MiABHINYE TEIUIOTEXHIYHI Ta EKCIUTyaTalliiiHi BiacTHBOCTI mnanuBa. LI{o6
BUSBUTU BIUIMB TEXHOJIOTIH T'paHyJIIOBaHHA Ha SKICTh MajlMBa METOJAaMH TEPMOTrpaBIMETpii Ta
U epeHIiaTbHO-TEPMIYHOTO aHaJi3y BUKOHAHO JOCIIKEHHS TPaHyIL.

[y BUTOTOBIICHHS TPaHyJl BUKOPHCTaHa MoJpiOHeHa cupoBuHa 3 BMicToM 30% Mikpodpakiii
(M®) posmipom < 0,2 mm Ta 70% mnomiaucnepcuoi (I1J1) ¢pakmii posmipom 0,2...3 mm. Ilepen
mpecyBaHHIM cymim mignaBanu tepmivdii (TA) ta tepmoBonoriit (TBA) axrusarii. [Ipuaomy micns
TA cymim cruckamu mpu 100-120 MIla, a micnss TBA — 5-10 MIla. Jlns mopiBHSHHS Oynm
BUTOTOBJICHI TPaHyJIl METOAO0M xoJoaHoro npecyBanHs (XI1) mpu tucky 100-120 MI1a.

Pesynpratu TepmivHOTO aHamizy (Tabin.l) mokasamu, 1o rpaHyinu BurotoBieHi XII, mMaioTs B
nepuioMy nepioai Han6inbIy mBUAKICTD (3,98 % CM/XB.) Ta HalMEHIIMK TeMIEpaTypHUH iHTEpBa
(mo 323°C) posknanaHHs opraHiuHUX pedoBHH. TBA Ta 3HWKEHHS THCKY mpecyBaHHs 110 5-10 MIla
JAI0Th MOXKJIMBICTH OTPHMATH TPaHYJIM 3 TaKOK K MIBHAKICTIO po3kiaganHsa (3,96 % CM/xB.) B
nepmomy mepioni, sk i mpu XII 3a 100-120 MIla, npore npu IIbOMY HE3HAYHO POIIIHPIOETHCS
temneparypHuid iHTepBan (10 342°C). TA CcHpPOBHHHM pO3IIUPIOE TEMIIEPaTYpHUH iHTEpBal
posknaganHs 10 381°C 1 3HMKYE MIBHAKICTh PO3KIaJaHHsA B meprioMmy mepioai ao 3,51 % CM/xs.
IBuAKiCTh PO3KIaaHHs HajJvBa B APYroMYy IEPioji OJHAKOBA SIK IJis rpaHyl, orpuManux XII, Tak i
Jutst panyn micns TA.

Tabnuys 1
Pe3yJibTaTH TEPMiYHOI0 aHAJNI3Y TPAHY/IbOBAHUX 0IONAJIMB 3 JIY3IH HACIHHS COHSIIIHUKA
Tepmiune IBuaKicTh
BI/II[aJ'IeHHH BOJTH po3annaHHﬂ pOSKJ’la.)laHHSI 3ona
OpraH14yHux OpraH14yHux
Ne VMOBH PEIOBUH PEIOBUH 7
3/ OTPUMaHHS I'paHy . BOJIOTICTE, | . BMICT, 9% CM/XB. 0
IHTEpBa 0 1IHTEpBa o a0
% 10 % 1o
I, I, mac
° Macu ° Macu . .
C 3paska C CM 1 mepiox | 2 mepiox lellv[
1 XII 3a 100-120 MIa 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 1,31 3,33
[pumitkn: CM — cyxuii Matepian

3a pesyibTaTaMM JOCHIIPKEHHS BHSABJICHO, IO TEMIIEPaTypHHUH iHTEpBaJl BUAAJICHHS BOIU 3
TpaHyJ 3aJICKUTh BiJl BUIY TONEPEaHb0i 00pOOKH CHPOBHHH Ta TUCKY IpecyBaHHS. Uepe3 yTBOPEHHS
OimpI MiIHOI CTPYKTypu rpanHyn 3aBnsku TBA Tta TA iHTEepBamu TEpMIUYHOTO PO3KIAAAHHS
OpraHiYHUX PEYOBHH PO3IIUPIOIOTHCS. 3arajioMm, CepelHsl MIBHIKICTb TEPMIUYHOTO PO3KIaIaHHS
OpPraHiYHUX PEYOBMH TpaHYNl 3 JIYIIIHWHHS HACiHHS COHSIIHHWKA, Y 3B’A3Ky 3 PpO3LIMPEHHIM
TEMITEpaTypHOTO 1HTEPBATY pO3KIIalaHHs, 3MEHITYeThCsI B psany XII-TBA-TA.
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HOCHK A., MITPSICOBA O. (UKRAINE, MYKOLALIV)

J1O IIUTAHHS ITPO CYYACHHUM 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.

Hdns Vkpainn OioeHepreTMKa € OJHHM 13 CTpaTeridyHuX HAmpsSMKIB PO3BUTKY CEKTOPY
BITHOBJIIOBAHWX JPKEpEN €Heprii, BPaxoBYIOUM BHCOKY 3aJIXHICTh KpaiHM BiJl 1MIIOPTHHX
eHepronociie. ¥ 2016 poli NOKa3HWKA BUPOOHHIITBA Ta BCTAaHOBJICHUX O10CHEPTETHYHHX
MOTYXHOCTEH 3pociId B cepeAHboMy Ha 6%, Xoua BUKOPHCTAaHHS OioeHeprii i oOmajieHHs
crioBUIbHMIIOCS Ha 1%. Haii0inbie 3pocTaHHs MaJio MICIe IIOJI0 T1IPOBAHOTO POCIMHHOTO Macia Ta
OioMeTaHy B TPAHCIIOPTHOMY CEKTOPi.

bioenepreTnyHi cMCTEMHU 4acTO OIIHIOIOTHCS, MPUITYCKatouH, 10 BUKUIU CO2 BiJl CHIATIOBaHHS
OioMacu € KITIMaTUIHO HEUTPaIIbHUMU, OCKUTBKY TTornHeHui KapOoH moBepTaeThest B atMocdepy, 3a
YMOBH, III0 Taka 0i0CHEPreTUYHA CHCTeMa € CTilikor. OHaK TPaHCIOPTYBaHHS, MONEpeIHs 00poOKa
Ta eKCIuTyaraiis OiomanrBa € BaKIIMBUM aCIIEKTOM, SIKHI BPaXOBYETHCS B 3arajbHii OI[iHIT BUKHIIB.

3a nmanumu bioeHepreTw4Hoi acomiamii YKpaiHW, BCi YCTaHOBKH Ha TBepAii Oiomaci Ta
OLMBLIICTh YCTAaHOBOK Ha 0iorasi BIiANOBIZAIOTH JiIOYUM Ta MaWOyTHIM BuUMoram JIUpeKTHBH
2009/28/€C 1010 CTUMYJIIOBaHHS BHKOPUCTAHHS CHEPrii 3 BIIHOBIIOBAJIBHHUX JDKEPET depe3
CKOPOYEHHS BUKH/IiB TAPHUKOBUX Ta3iB (cTaHOBUTH MoHAT 60%).

OCHOBHHMM TOTEHINAJIOM 3 BUKOPHCTaHHS OioMacu B YKpaiHi €KCIEePTH BBAXKAIOTh MOCTYIIOBE
30inbmenHs yactku TELL, mo npaiorors Ha Hiid. Jlo 2020 poky 6iomaca Moe 3aMICTHTH OJU3bKO 3,5
MJIpA M%/pik MPUPOAHOro rasy Ul BAPOOHHIITBA TEIIOBOI eHeprii, a 1o 2030 poky — 7,5 Mupa M3/pik.

VYkpaiHChbKUI TOTEHIIal JOCUTh BEIMKHU JJIsi PO3BUTKY OioeHepreTwuHoi ramysi. OmuH 3
OCHOBHHUX CTpPATETiYHUX HAIIPSIMKIB PO3BHUTKY BiJOMTO B MPOTPaMHHX cTpaTerisx (Tadi.l).

Tabnuys 1
Enepreru4na crparerisi YKpainu
Pix 2020 2035
MIH. TOH 2 MIJTH.T. 11 Man.T.
Bigcorku 2,2% 11,5%

VYkpaina Mae pecypc Ijisi po3ropTaHHs BUPOOHUIITBA OiomajinuBa 3 MOPChKHX Bogopoctei. e y
2012 pomi KuiBChbKMM 1HCTUTYTOM aBTOMATHKH OYJIO po3poOiieHO OGIOHEPTeTHYHUI KOMIUIEKC ISt
BUPOOHUIITBA EJIEKTPUYHOI Ta TEII0BOi eHeprii. Cepex OCHOBHMX MPOAYKTIB O10KOMILIEKCY € Oiomaca
3 BOJIOpOCTEH, Oiora3, TOXHWBHI CepeOBHINA JIsi BUPOIIYBaHHS OioMach Ha TimporoHimi abo
KYJIbTUBYBaHHS MIKPOBOJJOPOCTEH.

OTxe, BUPILIYIOYM KIIMaTHYHI MUTaHHS, MOTPiIOHO BHUKOPHCTOBYBATU YCi JOCTYIHI JpKepena
eHeprii, 34aTHI 3aMiHUTH KapOOHOBMICHE BHKOIHE MNaJMBO. 3 YJOCKOHAJICHHSIM TEXHOJOTIH Ta
BpaxyBaHHSM BiJIMTOBIIHUX aCHEKTiB BIUIMBY O010€HEPreTUYHNX CHCTEM Ha HABKOJIMIIHE CEPEOBUIIE,
PO3BHTOK Oi0OCHEPTeTUKHU CIPUSITHME TIOCIA0JICHHIO BIUIMBY Ha KIIIMAT Ta «03€JICHEHHIO» YKPaiHCHKOT
€HEPIeTHKH.
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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
«greeny 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 JI.M. (YKPAIHA, K1IB)
HU3bKOTEMIIEPATYPHE CYIIITHHS EHEPTETUYHOI JEPEBUHU

Inemumym mexwniunoi mennoghizuxu Hayionanvroi akademii Hayk Ykpainu
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 ACCATUIITTA XapaKTepU3YIOThCS IMPOTPECYIOUNM BHUCHAXXEHHSIM TPAIUIIIHHUX BHIIB
EHEePropecypciB i YITKOIW TEHACHITEID 10 301TIbIIEHHS BUKOPUCTAHHS EHEPreTUYHHX JIEPEBHHHUX
pOCIHH, 30KpeMa BepOH, SIK aJlbTEPHATUBHOTO BiTHOBJIIOBAJILHOTO JHKEpesa TETIOTH.

B Vkpaini migepaMu 3 BUPOIIYBaHHS €HEpreTUIHoi BepoOwu, € JIpBiBChKa, IBaHO-PpaHKiBCHKA,
PiBHeHchka, BonmmHCchka 00macti. HemonasHo 1o srigepiB momyannuch arpapii Kuipmuau.

[Tpu BUPOOHMIITBI MATTUBHHUX TPaHyJ, OPUKETIB UM IMENeT 3 CHEPTeTHYHHUX JEPEBHHHUX POCIHH
HEOOXiZIHO MaTH PiBHOMIPHO MOAPIOHEHY i AKICHO BHCYIIECHY CHPOBHHY IO 3aJIMIIKOBOI BOJIOTOCTI B
intepBayi Big 5 nmo 10 %, mpu nmboMy, CUPOBMHHMH MaTepial 3ajJeXHO BiJ BHUAY, KIiMarTy,
MOXO/KEHHS Ta yMOB 30epiraHHsi Mae MpUpoAHY Bosoricth Big 40 mo 70 % Ha cupy Macy.
EnepreTrunuii aHani3 TEXHOJOTIUHUX €TaliB OJCp)KaHHA TBEpAOTO OiomamuBa IOKa3ye, IO
HAll€HEPTOEMHIIIIOK CTAHI€I0 € TpoIlec CYIIiHHS, 1 e BigOWBA€THCS Ha EHEpProe(peKTHBHOCTI
BUPOOHUIITBA 3arajioM, a, OTKe, 1 Ha cO0IBapTOCTI KiHIEBOI IMTPOYKIIii.

VY mponecax CymIiHHS JEPEeBUHH BHKOPHCTOBYIOTh BHCOKO— Ta HHU3bKOTEMIIEPATypHI PEKUMHU
3HEBOJHEHHsS. [Ipy BHKOPHUCTaHHI BHUCOKOTEMIIEPATYPHUX PEXKHMIB SK CYIIWIBHHHA areHT CIYTrye
neperpita napa mnpu armocepHoMy TUCKY 3 TemiiepaTtypoto Buiue 100 °C (nepesaxHo 250...270 °C),
a JUIsl CyIIiHHS BUKOPUCTOBYIOTh OapabaHHi CymapKu.

3a HU3BKOTEMIIEPATYPHUX PEXHMIB B SKOCTI CYIIMJIBHOTO areHTa BUKOPUCTOBYIOThH IOBITPS
temneparyporo 10 100 °C. 3HeBoHEHHS 32 YMOB HU3BKOI TeMIlepaTypH 3a0e3leuye HaIEeKHY SKiCTh
CHUPOBHMHH, IOPIBHAHO 3 BHCOKOTEMIIEPAaTYpHHM MEHII EHEPrOBUTPATHE Ta II0XKEKOOE3NEUHe.
[TepeBary IOMOBHIOE Te, MIO HA BiJMIHY BiJi BUCOKOTEMIICPATYPHOTO CYIIiHHS, 3HEBOJHECHHS 32
HU3BKUMH TEMIIEpaTypaMy CYIIMWJIBHOTO areHra, 3amnolirae XiMidHOMY pO3KJIaJaHHIO JIETIOUHX
OpraHiYHUX CHOJNYK, a L€ Ja€ 3MOrYy 3HAuyHOI0 MIpOI0 3HM3UTH BMICT IWIKIIJIUBUX PEYOBUH Yy
HaBKOJMIIHLOMY cepenoBuili. [Ipu 1mbOMy, pPEeKUM HU3BKOTEMIEPAaTYpPHOTO 3HEBOJHEHHS JIETKO
pearnizyBaTH Ha CYHIMJIBHUAX YCTAaHOBKAX cTpiukoBoro tumy. [1ix yac pobotu obajHaHHS HE MOTPiOHA
CUCTeMa acripallii, OCKUTFKA B TIPOIleci poOOTH HEMA€e CHIILHOTO PYXY TIOBITPS 1 AJT HE PO3HOCUTHCS.

KommnekcHuid miaxiy g0 JOCHDKEHHS KIHETHYHUX 3aKOHOMIPHOCTEH TpOLECY CYIIiHHS
NPUIYCKAE BpaxyBaHHS BCiX ()aKTOpPiB, sKi BIUIMBAIOTh HA TEIJIO— 1 MacoOOMIHHI IpOIecH, 0
NPOTIKAaIOTh MiJi Yac 3HEBOJHEHHS Yy KOHKPETHOMY CYIIMJIBHOMY arperaTi BiJIOBIAHO 10 BHIY i
BJIACTUBOCTEH 3HEBOAHIOBAJIBHOI CUPOBHHHU, 5IKi 00YMOBJIEHI (JOPMOIO 3B’ 3Ky BOJIOTH 3 MaTepiajioM,
a TaKOX METOI0 TIOJANIBIIIOT0 epepOoOJIeHHS 1 BAKOPUCTAHHS.

Jns Bu3HAueHHA UUIAXiB iHTeHCH}iKamii Mmpolecy 3HEBOJHEHHS NPOBEICHO KOMIUIEKC
TEOPETUYHUX 1 EKCIIEPUMEHTANbHUX JOCTI[PKEHb 3 BUBYEHHS KIHETHKM CYIIiHHA Ha MpPUKIaIi
EHEepreTUYHOI BepOr B yMOBAaxX HU3bKOTEMIIEPATYPHOT'O 3HEBOJHEHHS 1 BCTAHOBIICHO BILIHB: CIIOCOOY
NoJIpiOHEeHHsT BepOU; TeMIlepaTypH CYNIMJIBHOTO areHTta B jgiamaszoni Bim 80 mo 100 °C; mutomoro
HaBaHTA)XEHHS HA CYIIWJIbHY IOBEPXHIO.

OTtpumaHi pe3ynbTaTH 3a0e3MevyoTh iHTEHCH]IKalil0 3HEBOAHEHHS, CKOPOUYEHHS TPUBAJIOCTI
TEPMIYHOTO MPOIIECy, MiHIMI3aIlil0 BUTPAT TETIOTH.

[loegHaHHs BCTaHOBICHUX YMOB 1 mapamMeTpiB HU3BKOTEMIIEPATypHOTrO CYLIIHHS 3a0€3MEeYUTh
E€KOHOMIUHICTD MpOLECYy Ta OJAEPXKaHHSA CYLIEHOI EHEepPreTHYHOi BepOM 3 HU3BKOIO 1 PIBHOMIPHO
PO3IOIIICHOIO 3AJTUIITKOBOIO BOJIOTICTIO. BHKOpHCTAaHHS TaKOro Marepiaiy B TEXHOJOTIYHOMY ITHKIIL
OoTpuMaHHs OiolajgMBa TapaHTyBaTUME HAIiHHYy poOOTYy CHAIOBAIBHOTO arperary BIIPOJIOBK
TPUBAJIOrO Yacy.

Ceminap 2 Seminar 2



97

IIMAHJTIN B.M., XAPJJAMOBA O.B., PUTAC T.€. (YKPAIHA, KPEMEHUVK)

INEPEPOBKA AT'POITPOMUCJIOBUX BIAXOJAIB 3 OTPUMAHHAM
AJCOPBEHTIB JJIA OYMINEHHA CTIYHHUX BOJ

Kpemenuyyvruu nayionanonuu ynisepcumem imeni Muxatina Ocmpozpaocovkozo
39600, eyn. Ilepuwompasnesa, 20, Kpemenuyx, Yrpaina, 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 agquatic 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 ouwnmieHHi Bij 3a0pyTHEHHS Pi3HUX CEPEIOBHUII 3a3BUYail BUKOPHUCTOBYIOTH aKTHBOBaHE
BYTJUIS, MiHEpaJlbHI T4 CUHTETHYHI afCcOpOEHTH. BiNBIIICTh 3 BUKOPUCTOBYBAHMX JUIS IMX IILJICH
azcopOeHTIB Ma€ BHCOKY BapTICTh, CKJAJHI TEXHOJOTii OTpUMaHHS 1 pereHepaii. AKTyalbHICTh
JOCITI/DKEHb 3yMOBIIEHa HEOOXITHICTIO TOIIYKY HOBHX MUIAXIB TOJIMIIEHHS SKICHUX TOKa3HHKIB
a71cOpOSHTIB JIJIs1 3MEHIIICHHS aHTPOITOTEHHOI0 HABAaHTAXKEHHS HAa BOJHUIN OaceiH.

Jns onmepxkaHHs aJcOpOCHTIB BUKOPHUCTOBYBAIHM BIIXOAM arpolpoOMHCIOBOTO KOMIUICKCY:
rpeyaHe Ta BiBCSHE JIYIITUHHS, CTPYYKH TOPOXY Ta KBacONi, CTBOPH pilaka, KayaHW KyKypyI3H.
Metonuka onepkaHHS aacopOSHTY € TOJNICTaAiiHOI Ta Tmojsarac y HacTynHomy. CHpOBHHY
BHCYIIYBaJIM JI0 MOCTiiHOT Macu 3a Temnepatypu 105°C, npu npoMy (hi3udHO 3B’s13aHa BoJja MOBHICTIO
BUJAIAETHCS. BrcyleHy CHpOBHHY MOAPIOHIOBANH Ta AOJABAIN CipYaHy KHUCIOTY i3 KOHIEHTPAIIIE0
65% Macc y CHiBBITHOLIEHHI «pOCIMHHA CHpOBMHA — cyiabdaTHa kuciota» 1:1,5. Hactynnoro
cTajiero € moaudikaiis OTPUMAHOTO MPOAYKTY NpPU CYMICHOMY TOMEJi Ta MEXaHOaKTHBallil, B
npoleci 4oro BifOyBaeThCs MOAPIOHEHHA Ta MijacTUuHa nedopmanis. Y TpeThoi CTaiil 3acTocyBallud
JI0 TIOPOUIKY, OTPUMAHOTO IICIII MEXaHOAKTHBALl, eJIEKTPOCTaTHYHY cemapauito PiBeHb cemaparii
BCTAHOBIIIOETHCS B 3aJIOKHOCTI BiJl THIy BUXIJHOI CHUPOBMHM 32 pe3yJbTaTaMu 3a3]aJIerillb
MPOBEJCHUX JOCTI/DKEHb CTPYKTYpPH aacopOeHTy. 3 MeTol 3a0e3leueHHS MaKCHMAaJbHOI
a7copOIiiHOI EMHOCTI peani30BaHO YETBEPTY CTAJiI0 MPUTOTYBAaHHS aJCOPOCHTY - BKIFOUEHHS CTafil
KaBiTallii, Ky 3/[ICHIOBAJIH 3 BUKOPUCTAHHIM TPUJIONATEBOI KPHIBYATKH KIMHOBUIHOTO TIPOQIITIO.

Hamu mpoBenieHO cepiro JOCHIKEHb 1O BU3HAYEHHIO aJICOPOLINHOT 3AaTHOCTI OTPHUMAaHUX
aacopOeHTiB, i1 ouMIEHHS CTIYHAX BOJ, IO MICTATH ()EHON Ta MOTO IMOXiJHI, BUKOPHUCTOBYBAIH
afcopOeHT Ha OCHOBI BiBCSIHOTO JIYIIITMHHS Ta ITOPiBHIOBAIIN HOTO IO 3 IPUPOJHUMH aICOPOCHTAMHU
(rnMHa, cuiiKarenb) Ta aKTUBOBaHWUM BYriyuisaMm. [Ipw mpoBeneHHI ajcopOuii B yMOBax IJy»KHOTO
cepenosuma (pH=9) cmoctepiraerbcss MakcuMmanbHa ajcopOmiiftHa eMHicTh. Lle BimOyBaeThcs 3a
PaxyHOK YTBOPEHHS TipOKCHIIB, $IKi 3aJHMIIAIOTBCS B IIOpax aicopOeHTYy 1 He MOTpeOyIoTh
CIEMiaTbHOTO OCAPKEHHS.

PesroMyroun BiMidaeMo, 110 OTPUMaHI pPe3yJIbTaTH CBiT4aTh MPO JONUILHICTh 3aCTOCYBAHHS
3aMpONOHOBAHOTO a/JCOPOEHTY B MPOLECI OYMIICHHS 3a0pyAHEHHX BOJHHMX CEPEJOBHUIL BiJl >KUPIB,
¢deHoiB, HaPTONPOAYKTIB Ta 1OHIB BaXKHMX MeETaliB. BimnpaiiboBaHi aacOpOCHTH JOIIBHO
BUKOPUCTOBYBATH SIK MAINBO B EHEPTETUYHUX YCTAHOBKAX.
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CASIIH B.I'., KY3HELIOB JI.1. (YKPATHA, KPUBUU PIT)

OIJIsI METO/IIB IIPOrHO3YBAHHSI BUPOBJIEHOI EJTEKTPUYHOI EHEPTTI
COHSIYHUMMU TA BITPOBUMU J)KEPEJIAMU EHEPI I

Kpueopisvkuii nayionanvHutl ynigepcumem
50027, eyn. Bimania Mamycesuua, 11, 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 HEYyXWJIBHO CIiye CTpaTerii AeleHTpallizalii eleKTpuYHoi Mepexi i auBepcudikamii
JoKepen eHeprii. BBeneHi kpaiHOO MipH HPU3BEIHU JI0 Pi3KOT0 3POCTAHHS YACTKH BiJHOBIIOBAIBHHUX
mxepen eneprii (BJE). 3rinno Enepreruunoi crparerii Ykpainu go 2035 p., 10% Bin 3aranpHOro
MIEPBUHHOTO TIOCTaYaHHs €Heprii MOBHHHI CKJIaJaTH COHSYHA Ta BiTpoBa cHepris. [lepepuBuactuit i
HecTabuTpHuN xapakTtep nux B/IE poOuTh nuTaHHs MPOrHO3yBaHHs BUPOOICHOI eNEKTPUIHOI eHepril
OJTHUM 3 HAMBKJIMBIIMINX JUIA iX HOPMaJIbHOTO (DYHKITIOHYBAHHS y CKIIAJl 3aralbHOT €HEPrOCUCTEMH.

B posrmamaemux tunax BJIE BupoOka eneprii mpoxomuTh dYepe3 IOTIWHAHHS EHepTii
COHSTYHOTO BUIPOMIHEHHSI Ta BITPY, 1 3aJIEXKHUTh BiJi METEOPOJOTIYHMX YMOB, IO HPUBOJUTH JO
HecTaOUTbHOCTI TeHepalii. ToMy MporHo3yBaHHS BHPOOKH 3aJ€XKHUTh B IEpIIy Yepry BiJ 37aTHOCTI
NPOTHO3YBaTH LI YMOBH. 3arajloM METOAM IPOTHO3YBaHHA [UII COHAYHOI Ta BITPOBOi €HEPreTHUKH
CXO0Xi, aJle COHSYHI SJICKTPOCTAHI]I Ha BiJIMIHY BiJl BITPOBUX BUAUISETHCS 3HAYHOIO aBTOKOPEIAIIIERO
Ta HEpiBHOMIpHICTIO 1000BOoi BUpOoOKHM. Buam mnporHo3yBanHs Kiacu(iKylOTh 3a BiAJalieHICTIO
TOPHU30HTY NPOTHO3YBaHHS a00 METOIB, 110 BUKOPUCTOBYIOTh Y HHOMY.

Buay nporao3yBaHHsI 3a BiIaJI€HICTh TOPU3OHTY HOAUISIOTECS HA KOPOTKOCTPOKOBUN HPOTHO3
(Bim XBWIMHM 0 8 TOJWH), CEpEIHBLOCTPOKOBUI MpOTHO3 (Bifg 8 10 24 TOAWH), JOBFOCTPOKOBHUM
nporao3 (Bix 24 10 72 ronux).

Buan nporHo3yBaHHs 32 BUKOPHUCTAaHHMMHU METOJaMM MOAUISIOTH HA MOJENI, o 0a3yroThes Ha
¢dotorpadyBaHHi XMap 3 CYIMyTHUKIB Ta 3 3eMJIi, YUCEIbHUIA MPOTHO3 MOr0JH, CTATUCTHYHI MOJIENI,
mtyyHi HefiponHi Mepexi (ILIHM), HewiTki Mozeni, riOpuaHi MOJETI.

Mopeni, mo 6a3yroThcst Ha (bOTorpa(byBaHHi xMap 3 CYIIyTHHKIB Ta 3 3eMIli, J0Ope MiAXOIITh
JUIL TIPOTHO3y CYMapHOTO OCBITJIEHHS MPSAMHM 1 PO3CISTHUM COHSYHUM BUIPOMIHEHHSM ITOBEPXHi
(oToenekTpuuHMX MaHesei. IX CKIaJHO BUKOPHCTOBYBATH IS BU3HAYEHHS LIBMAKOCTI BIiTpY, uepes
notpedy eKCIepTHUX 3HaHb. Moenb 00pe MiAXOIUTh AJsl KOPOTKOCTPOKOBOT'O MPOTHO3YBaHHS.

UwncenbHMI IPOrHO3 OyyeThes Ha 0a3i nud)epeHNninHUX PIBHSAHB METEOPOJIOTIYHUX (Di3UIHUX
nporieciB. [IporHo3 morpeOye BeMMKOI KIJIBKOCTI CKIIAAHMX OOYHUCIIECHb, A00pE MiIXOIUTh IS
CepeAHbO- 1 JOBIOCTPOKOBUX T'OPHU30HTIB.

CratucTiuHi MoJelni 3a3BHMYail BUKOPUCTOBYIOTH METOAM JIiHIMHOI perpecii, BOHM IOraHo
MIAXOAATH JJIs HeJIHIHHUX TPOIIECiB, J00PEe MIAXOIATh 111 KOPOTKOCTPOKOBOI'O MIPOTHO3Y.

IIHM — HeniHiKAHI MOJAENI, 110 BUKOPUCTOBYIOTh METOIM MAIIMHHOI'O HAaBYAaHHS. 3IaTHI MPH
3aMisiHi B MYJIbTHAreHTHIH cuctemi camoHaByatuch. [IIHM minxonsTe s mpOTHO3YBaHHS
IHTEHCUBHOCTI BITPY Ta COHSIYHOTO BUIIPOMIHEHHS IS OY/Ib-KO1 TPUBAIOCTI IPOTHO3Y.

HeuitTki Mopeni TpOTHO3YBaHHS BHUKOPHCTOBYIOTh HEWITKY JIOTIKY, J0Ope MiIXOHISATh JUIs
NPOTHO3YBaHHA HeNiHiHMX mpomneciB. Lli Moneni MaroTh TapHy TOUYHICTH 4epe3 CBOIO CTiHKIiCTb, alie
CHJIBHO YCKJIQIHSIOTBCS MPHU BENMKIM KiJIBKOCTI MpaBwi, N00pe MiAXOASTH ISl KOPOTKOTPHBAJIOIO
MPOTHO3Y.

I'iOpuaHi Mol MOEAHYIOTh B COO1 Pi3HI METOIM, HAITPHKIIA/l, YACEIIbHI 1 CTATUCTHYHI METO/TH.
Mogpeni BUKOPUCTOBYIOTh IIEpeBaru KO>KHOTO 3 METOAIB, aje MoTpeOyroTh O1TBIINX 00YMCIIOBAIEHIX
pecypcis. [Toctae npobiaema BUOOPY MOTPIOHUX MOEIICH BIAMOBIAHO 0 CUTYaIIIT.

3 IPOBEACHOIO OIJIAAY MOXHA 3POOMTH BHCHOBKH, II0 MEPCIEKTHBHUMHU € TiOpHIHI MOIEII.
Hanpuknan, noexnannss LIHM 3 HewiTkoro Mopemmio yTBoproe mepexxy ANFIS — moryxHuii Ta
YHiBEpCaJIbHUNA METOA JUIS MPOrHO3yBaHHs. BUKOpHCTaHHS HEUiTKOI JIOTIKM JO3BOJISIE TIPUILIBUALINTH
HaBudauus [IIHM i oTpumarn TouHimm pe3ynsTaTd. Hamam oTpumani gaHi OyAayTh BUKOPHCTaHI TPH
Ppo3po01Ii cucTeMn aBTOMaTH30BaHOTO KepyBaHHS pexkumMamu pobotu BJIE B Mexxax microgrid.
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KV3UK M.IT. (YKPATHA, JIbBIB)

BUKOPUCTAHHSA COHAYHHUX PV / T IPUCTPOIB B
BYIIBJII 31 CTIHKOIO TPOMBA-MILIEJIA

Hayionanvnuii ynisepcumem «JIvgiscvka nonimexuixkay
79013, syn. C.banoepu, 12, Jlveis, 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 poGorti aHamizyeTbcss MOXKJIMBICTH BUKOPHCTaHHS KOMOiHOBaHUX coHsuHMX cuctem (PV/T
reTionpPHUCTPOiB) s 3a0e3nedyeHHs OTpeO B €JIEKTPUYHIM eHepril Ta TeIIoBii (4acTKOBO) OYAUHKY,
Je BcTaHoBJeHO cTiHy TpombGa-Mimens._B PV/T npuctpoi cymilieHi HamiBOPOBIIHUKOBI COHSYHI
¢doToeneMeHTH Ta BY3NIH TEMJI0OOMIHHHMKA-OXOJIOMKyBaua. B migBaqpHOMY TpUMIIIEHHI OYAMHKY
PO3TaIIOBaHHUN CE30HHHN TPaBIiHUI TEIUIOBU aKyMYIIATOP.

Imess Takoi CyMillleHHS 3BOJUTHCS IO TOTO, MO0 TMOBHIIlE BUKOPUCTATH €HEPTil0 COHAYHOTO
BUIIPOMIHIOBaHHS, $IKa HEMOBHICTIO TpaHcopMyeTbcs B enekTpuuHy, ockinbku KKJI cepiitHo
MPOJYKOBAaHUX COHSYHHMX €JIEMCHTIB B AaHui dac ckiagae (12-16)%. HeBukopucraHa coHsSYHA
pamiamis MepeTBOPIOELCS B TEIUIOTY, SKa HArpiBa€ TENIONMPUCTPIH B IIOMY, IO MPU3BOAHUTH O
smeHnieHHs KK/ consuHMX HamiBIPOBITHUKOBUX elleMeHTiB. Lo Termnory, a 1ie npubdausno 65-70%
COHSIYHOT pajiallii, 110 Majae Ha eJIEMEHTH,3a JOITOMOI 00 TEIUNIOOOMIHHHUKIB MOYKHA BUKOPUCTATH IS
[iJIed TapsAd0oTo BOAOIOCTAYaHHA, a TAaKOX JJIS YacTKOBOTO TIOKPHUTTSA TEIUIOTH IS OOITpiBY
npumimeHHs. [Ipu npoMy MoOXKe BUKOPHUCTOBYBATHCH 1 aKyMyJISITOP TEIIOTH, AJISL 3apsiIXKaHHS SIKOTO
BJITKY BHUKOPHUCTOBYETHCS TAaKOX 1 TMOTIK raps4oro MOBITPS, SKE€ HArpiBA€ThCS MPHU OXOJIOJHKEHHI
(OTOETEKTPUYHUX COHAYHHUX €JICMEHTIB.

PV/T BCTaHOBIIOIOTH 1O OCI CXiJ - 3aXiJ B CepeHii CEeKIlili MOBITPSHOTO MPOMIKKY MiX
OCKJIIHHSIM Ta TiBAeHHUM (QpoHTOM cTiHKH Tpomba-Mimrens. BokoBi cekilii MOBITPSIHOTO MPOMIKKY
130J1b0BaHI BiJl CepeIHbOI CEKIlii I BUKOPUCTOBYIOTHCS BECHOIO Ta OCIHHIO B KJIACHYHOMY PEKHMI
(yHKITIOHYBaHHS CTiHKH.

[Ipoctip Mk TwibHOIO cTOpoHO0 PV/T mpucTpoo Ta MiBACHHOI CTOPOHOK CTIHKH
3aIIOBHEHHI MIJIHIO CTPYKKOIO, siKa CIY>KUTb IS iHTeHCHdikamii Teruiooominy mixk PV/T npuctpoem
1 TOBITPsM, SIKE BIYBA€ThCS B CEpeNHIO cekuito. Harpire moBiTps MoXke MojaBaTHCh B KOHTYpPHU
TEIUIONIOCTaYaHHsI a00 raps4oro BOJOINOCTauYaHHA B 3aJISKHOCTI BiJ MOTpeO, SIKi BHU3HAYAIOTHCS,
MePEBaKHO, CE30HOM POKY.

3abip BEHTWIALIHHOTO MOBITPsL MOXe 37iicHIOBaTHCSA a00 330BHi, a00 3 MPUMILIEHb OYANHKY,
a0o, B BHUNAOKy pPO3PSIKEHOTO (OXOJIO[DKEHOT0) TEIJIOAKyMYJIsITOpa, peali3yeTbesi KOHTYP
MUPKYIISIIT TOBITPSI CEPEAHsT CEKI[isl TOBITPSHOTO MPOMIKKY — TEIUIOaKyMyJsTop. B ycix Bumaakax
HIBUJIKICTh TI0/1a4i MOBITPs B Miciie po3ramryBants PV/T mpucTporo 3 Terio0OMiHHHKOM 31 CTPYKKH
PEryIoeThesl A1l MIATPUMKHM HEOOXigHOI TemmepaTypH (OTOENEKTPUYHHUX COHSYHHX EJIEeMEHTIB.
3umxenns Temneparypu PV/T mpuctpoi 3 65 g0 20°C npusBoauts 10 migsumienus KK coHsaHmnx
eJIeMEeHTIB puOm3Ho 3 9 10 13%.

Jis KiHIEBOT 3apsAKH BIITKY TEIUIOAKYMYJISITOpa IMOBITPSM BiTHOCHO BHCOKOI TeMIIEpaTypH
MOKHA peasli3yBaTH CXeMy IONEpeIHbOr0 HOro mimirpiBy B TermoOMinuuky PV/T mpucrtporo 3
MIOJJANTBIIIAM JIOTPIBOM IMOBITPS B OOKOBHX CEKI[isIX TIOBITPSHOTO MPOMIXKKY.

TakuM YHHOM, 3ampPONOHOBaHAa KOH(Irypailis CHiIBHOTO BHKOPHUCTaHHS B OymuuHky PV/T
npucTporo i ctinku Tpomba-Mimens go3Bonse miasummTy 3aradbanii KK enepreTnynnx npuctpois
OyxmiBii, a 3 BpaxyBaHHSIM HAsSBHOCTI TEIUIOBOTO CE30HHOTO aKyMyJsiTopa 3pOOHTH Oibil
ONITUMATILHAM 1 THYYKHM CE30HHE PETyJIIOBaHHS CHEPTETHYHHX MTOTOKIB MPOTSITOM POKY.

Ipu upomy PV/T mpuctpiii 10JaTKOBO 3axXHIICHUIH OCKIIHHSAM CTiHKM TpomOa-Mimiens Bix
HECTIPUATINBOI Jii aTMOCepHHMX YMHHHKIB, WI0 3a0e3neuye OibIl TpuUBaly eKCIUTyaTawio
(GOTOCNEeKTPHYHNX COHSIYHNX EIICMEHTIB.
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'CHERNYSH Y.Y., 'PLYATSUK L.D., 'ROY I.0., 'CHUBUR V.S,
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ANAEROBIC FERMENTATION OF CHICKEN MANURE: ANALYSIS AND STUDY
OF CO-FERMENTATION WITH CELLULOSE-CONTAINING ADDITIVE

'Sumy State University, 40007, 2 Rymskogo-Korsakova str., Sumy, Ukraine; e.chernish@ssu.edu.ua
2Czech University of Life Sciences Prague, CZ165 00, Kamyckd 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
qualitative 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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PITOPEMEIIALIA IOPYIIEHUX 3EMEJIb 3 BUKOPUCTAHHAM
OTPUMAHOI BIOMACH /1151 BAPOGHUILITBA MMAJIMBA

Biooinenns gizuxo-ximii coprouux konanun Incmumymy ¢izuxo-opeaniynoi ximii i gyeneximii
im. JI. M. Jlumeunenka HAH Ykpainu
79053, eyn. Haykosa, 3%, Jlvsis, Vkpaina,; 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.

30ibIIeHHST HACETICHHS Ta 3POCTAar0vi MOTpeOW JIOAeH CHPWYMHUIN JIBI OCHOBHI TpOOIeMu:
SHepreTHYHy Kpu3y Ta 3a0pyIHEHHS HaBKOJMIIHBOTO cepenoBHIna. J[s BUpIMIEHHS IHX MpoOiieM
3allPOIMIOHOBAHO PSAJ] TEXHOJIOTIH, OJTHAK JKOJHA 3 HUX HE € TOCKOHAaJO. ToMy MPOJOBKYETHCS TTOLIYK
VHIBEpCaJIbHHUX, SKi O BIJMOBIAAaIM KPHUTEPisSM EKOHOMIYHOCTI, €KOJOTiYHOCTi, 30aiaHcOBaHOTO
HPUPOJOKOPHCTYBAHHS. 3 OTJISIIy Ha [Ie MPUBAOIMBUMHU BHAAIOTHCS TEXHOJOTI, MO0 0a3yrOThCS Ha
BUKOpPHUCTaHHI (hiTOpEeMEiaHTIB 3 €HEPreTUYHUM IMOTEHIIAJIOM, SIKi HE JIMIIEe CIPHSIOTH JAerpanarii
3a0py/IHIOBadYiB HABKOJIMIIHBOTO CEPEJOBHUINA, alle W OJHOYACHO BHKOPHUCTOBYIOTHCS, SIK JDKEPEIIO
QIPTEPHATHBHOTO TalMBa (BiIHOBIIOBANFHA EHEPreTHMKa). BaXKIIMBHM acleKTOM BUKOPHUCTAHHS
POCIMH € TaKOX iX 3/aTHICTh O TMOTJIMHAHHS BYTJIEKHCIOTO Ta3y Ta BiJHOBIEHHS 010II€HO3Y, IIO
poOHTH Taki TEXHOJNOTil OCOONMBO TpPUBAOIMBUMH. BHpPOIIyBaHHS EHEPreTHMYHHX KYJIBTYp Ha
3a0pyTHEHUX Ta JIErpajloBaHUX IPYHTAX — NEPCHEKTUBHUIA BapiaHT YHUKHEHHS BUKOPUCTAHHS OPHHUX
3eMellb CUIBCHKOTOCIIONAPCHKOTO TPH3HAYEHHS Ul LUX IIiJIeld, 3MEHIICHHS KOHKYPEeHLIT MiX
MPOJIOBOJIBYUM Ta G10€HEPTeTHYHNM 3€MIICKOPUCTYBAHHSIM.

Psn kpaiH cucTeMaTHYHO MPALIOIOTh HAJ TOIIYKOM HOBHUX TOTEHIIHHUX EHEePreTHYHUX
KyJbTYyp Ui BUPOOHMIITBA, SK PIAKOro, TaKk i TBEpAOTO OiomanuBa, a TAaKOXK PO3IILINAIOTH iX
¢iTopemeniamiiiHi MOKIMBOCTI Ha 3a0pynHeHNX 3emMirsix. [IpoTe, miTepaTypHUX NaHUX Ta HAYKOBUX
JIOCHI/DKEHB TIPO peMeialiiHy 3aTHICTh eHEPreTHYHUX KYJIbTYp ChOroHi Opakye. He B moBHil Mipi
BUBYEHO 1 OCOOJHMBOCTI BHUKOPHUCTAHHA €HEPTeTHWYHHMX KYyIbTYp Ul (iTopeMerdiamii pi3HHUX THUIIB
3a0pyaHEeHHX 3eMellb Ha (PoHi pi3HUX 3a0pyIHIOBAYIB.

[lomepenHiMKu  HAIIMMKM ~ JOCIIPKEHHSIMH ~ BCTAHOBJICHO, 1110 OOJINHMXa KPYIIMHOBHUIHA
(Hippophae rhamnoides L.) € mepcrneKTUBHOI KyJIbTYporo s (iTopememiamifHUX TEXHOJOTIH 3
HNOAANBIINM OTPUMaHHSAM ajbTEPHATUBHOTO JUKepena mnamuBa. OOminmMxa 31aTHa pPOCTH Ha
HaQTO3a0pyJHEHUX TIpPYHTaX Ta BIJHOBIIOBaTH ix. BoHa € 0araropiuHo, IIBUAKO POCTE,
pO3pocTaeThCsl B KYpTHHY, HEBHOArivMBa JO0 TIPYHTOBHX YMOB Ta 3a0e3rneuye cebe pKepesoMm
MiHEepaJIbHOT'O JKUBJICHHS, 3aBISKH CUM0103y KOpeHeBoi cucteMu. OHa TOHHA OOJIIMTUXOBOI I€PEBUHI
eKBiBaJIeHTHa 1Mo TerioTi 3ropaHHs 0,68 Tonni Byriuwis. Ilicns BupyOku oOminuxu 3 ii KOpeHEBOI
CUCTEMH BUPOCTAIOTh HOBI pOCIMHHU. THM caMuM, OJJHOpa30Ba MOCa/IKa MOXKE IOCcTavyaTH OioMacy Ha
TPUBAIMU MEPioA, SIKy MO>KHA BUKOPHUCTOBYBAaTH B SIKOCTI CaMOCTIMHOro manuBa abo 1Jisi OTpUMAaHHS
P1AKOTO ManbHOTO.

CborojiHi HaMd BHMBYAIOTBCA  (piTOpeMemialliiiHi  MOXKJIMBOCTI  IHIIMX  MOTEHIIHHUX
eHepreTHYHNX KynibTyp: ecmapiery (Onobrychis arenaria), pmwkiro (Camelina sativa L.), Oypkyny
(Melilotus officinalis L.) Ha nHadTO3a0pynHEeHHMX TIpyHTax. BCTaHOBIIOIOTBCS YMOBH HaWOTBII
e(eKTUBHOTO TMO€AHAHHS TmpoueciB (Qiropemenianii 3a0pyTHEHHX IOKMHYTUX 3€MeNb Ta
€HEepPreTUYHOT0 MOTEeHIIIATy BUKOPUCTAHHS OTpUMaHO1 0ioMacH 3a Takux yMoB. OTpUMaHi pe3yabTaTi
JOCHIDKEHb PO3IMIUPATH NEPEIliK eHepreTHYHUX POCIMH-(DiTOpeMeJianTiB Ta T03BOJIHUTH iX MPaKTHYHE
BUKOPHUCTaHH: Ha 3a0pyAHEHUX TEPUTOPISIX.
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KVY3UK M.IL, JIUC C.C. (YKPAIHA, JIbBIB)

OIITUMIBALIA KYTIB HAXHWUJIY 10 'TOPU3OHTY IIVIOCKUX COHAYHUX
EHEPTETUYHUX MAHEJIEA HA TEPUTOPII YKPATHH

Hayionanvuuu ynisepcumem «JIvgiscoka nonimexuixkay
79013, syn. C.banoepu, 12, Jlveis, 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.

ConsiuHa pasialisi Bce OUIbIle BUKOPUCTOBYIOTHCS TSI BAPOOHHIITBA TETJIOBOI Ta €IEKTPUIHOT
eHeprii i BUCTYNAae K BKIMBUI YHHHUK CYy9acHOI €HEPreTHKH.

OCHOBHI pecypcH TeJIi0CHEePTreTUKH 3YMOBIIIOIOTHCS CYMOIO TPSIMOi Ta PO3CISHOT pajiarliii,
110 HAJIXOATh Ha MiICTHIBHY MOBEPXHIO.

Jns onTHManbHOTO PEKUMY POOOTH IUIOCKHX COHSYHHX CHEPreTHYHHX ITaHeNed CyTTeBe
3HAYCHHS Ma€ iX oOpieHTalis cTocoBHO monokeHHs CoHums Ha HeOocxwii. Hadvacrime
BUKOPHCTOBYIOTH JIBa OCHOBHHX CIOCOOM OpieHTarlii: ()iKCOBaHY OpIEHTAIlil0, KOJIU KYT HaXHIy
TUIOMIMHA TIAHET 0 TOPH30HTY JOpIBHIOE TeorpadiuHid mupoTi ¢ ii po3ranryBaHHS, a ITaHENb
30pi€HTOBAHO HA MiB/ICHB; CE30HHY - JITHIH 1 3MMOBHIA KyTH HaXWITy, SIKi IEPEBAXKHO PiBHI BiANOBITHO
¢-15° 1 ¢+15°, a manenb 30pieHTOBaHA Ha MiBACHB.

HepiBHOMIipHUIT pO3MOALT XMapHOCTI 3yMOBIIOE TEPUTOPiaNbHI 3MIHM CyMapHOI pamialii, sKi
BIIMIHHI BiJf IIUPOTHUX, TOMY JOIJIILHO YTOYHHUTH 3TajfiaHi JITHIA Ta 3UMOBHHA KYyTH HAXWIY
NPUCTPOIB Ha TepuTOpil YKpaiHu UId pi3HUX KIIMATUYHUX 30H.

Jns mporo B poOOTi BUKOpUCTOBYBaMCh Hacammiepen aaHi NASA, siki ycepenHeHi 3a 22-0X
piuHUMIl Tepio] CHOCTEpEKEeHHs, HAYKOBi IMpali MpaliBHUKIB YKPaiHCBKOTO TiAPOMETEOPOIOriYHOTO
incruryty JJICHC ta HAH Ykpainn.

byno BusHaueHo misi wotuphox MicT Ykpainu (YepwiriB, JIeBiB, Jlyrancek Ta Opeca),
po3TamoBaHUX Ha reorpadiyHUX MHPOTaX B JMiama3oHi Bix 51°24' no 46°26' mH.mI., 3aleXHICTH
CyMapHOIi pajiaiii BiJl KyTa HaxWIy PUCTPOIB B IJIs 3MMOBOTO 1 JIITHOTO MIBPIdYs Ta MPOTATOM POKY.
Tako BU3HAUEHO 3 TOYHICTIO IO 1° KyTH HAaXWUIY Pyaxe, AKi 320€3MEUYIOTh MaKCHMAIBHUI TPUXiJ
cyMmapHOi pamiarii Evae B 3rafani miBpivus Ta 3a pik (tadm.l).

Tabnuys 1

OnTuManbHi ce30HHI KYTH HAXUJY B COHAYHMX NaHesell TAa MAKCUMAJbHI MPUX0AW pagiamii
UYacosnii mepiox | Kyru Haxminy. Makc.mpuxou eHeprii | YepHiri JIpBiB Jlyrancek Opeca
JKoBTeHb- Bmaxcaum 59 57 56 53
OepeseHb Enaxe, KBT-rO/1/M? 435 425 473 498
KBiTenn- BMaKc,niTH, 22 20 21 19
BEpeceHb Eyaxe, KBT-TO11/M? 858 842 925 980
Pik. Kytu Buarc 3. / Puaxc.ir. 59/22 57/20 56/21 53/19
HaXWITy-CE30HHI. Esvaxe, KBT-TO/M? 1293 1267 1398 1496
Pik.Kyr Haxuny B=o 51024’ 49°49' 48°34' 46°26’
piBHUI @ Ewaxe, KBT-rOI/M? 1216 1195 1338 1395
3uma.Kyr B= @+15° 66°24' 64°49' 63°34’ 61°26'
Haxmry @+15° Ewaxe, KBT-TO1/M? 420 420 465 478
Jlito. Kyt B= @-15° 36024’ 34049 33°34’ 31 °26'
Haxuiy @-15° Ewaxe, KBT-rOI/M? 840 823 915 970

Bunno, 1o B3UMKY KyTH Bmax U Pi3HUX MICT 3pOCTAIOTh 3 POCTOM iX reorpadiuHoi IHPOTH.
BriTky KapTHHA 3MiHHU Pmax € OUTBII CTPOKATORO, 1110 MOMIIMBO MOB’A3aHO 3 THM, 1[0 PO3MOJLT pajiamii
BIITKY (OpPMYyeEThCS TIiJ] BIUIMBOM (hi3UKO-TeOTpapivHUX OCOOIHMBOCTEH TEPHUTOpid, a TaKOXK
AHTHUIMKIIOHAILHOTO THUITY TIOTOJTH, XapaKTePHOTO BIIITKY JJIsl OUTBIIIOT YACTUHY TEPUTOPIi Y KpaiHH.

3ayBaxuMoO, 10 OTpUMaHi JaHi 0a3yI0ThCS B OCHOBHOMY Ha BUKOPHUCTaHHI OCEPETHEHHX B Yaci
maaux NASA 1 norpeOyroTh KPUTHYHOTO aHaji3y, BpPaxOBYIOYM JOCTaTHbO BITYYyTHI YacoOBI
KJIIMaTH4Hi 3MiHU Ha TepuTopii YKpainu.
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IOJIAH LI, BOPEIIBKA LIO., JDKYPA H.M. (YKPAIHA, JIbBIB)

TEXHOJIOI'Ti BUPOIIIYBAHHS MICKAHTYCY
HA HA®TO3ABPYJITHEHUX IPYHTAX

JIveiscokuil Hayionanvhull yHieepcumem imeni leana @panka
79005, syn. I pywescoroeo, 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.

XapaKkTepHOIO PHCOI0 CY4YacHOI €HEPreTHKH € TMPIOPUTETHUH PO3BUTOK E€KOJOT1YHO YUCTHX
TEXHOJIOTIM Ha OCHOBI HETpaaWIiHUX Ta BigHOBMOBaHUX jxkepen eneprii (HBJIE). Bukopucranns
HBJ/IE cripusie po3B’si3aHHIO HE TUTHKHM NHUTaHb €(DEKTUBHOTO eHepro3abe3redyeHHs, ane W 0ararbox
€KOJIOTYHUX, eKOHOMIYHHX 1 COIIaJIbHUX MPOOJIEM HaceNleHHs. AKTyalnbHUM IS YKpaiHU € TOIIyK
caMme TaKHuX JpKepell eHeprii, cepell SIKMX OCOOIUBOI yBaru 3aCiIyrOBYIOTh €HEPreTHYHI POCIHHH, SIKI
CTIEIiaIbHO BHUPOIIYIOTHCS TSI BUKOPUCTAHHSA O€3MOCEpPEeNHBO SK TMaTuBO a00 UIsi BHPOOHUIITBA
OiomanmBa. J[eperoM eHepreTUYHOI CHPOBUHU MOXYTh OyTH SIK MOOIYHI MPOTYKTH POCIHHHOTO
MOXOJKCHHS (COJIOMa, COHSIIIHUKOBE JIYIIIMHHS, CTe0Na KYKYpyA3d TOILIO), TaK 1 CHEIliaibHO
MpHU3HAUYEeH] IS OTO POCIMHU — MICKaHTYC, cBiTUrpac (IIpoco JI030BUAHE), BepOa, TOTOMIS Ta 1HIIII.
BupomyBanHs HOBUX BHIIB BHCOKONPOIYKTUBHHX €HEPreTUYHUX POCIHH [O3BOJMUTH LIOPIYHO
OJICP)KyBaTH HEOOX1IHY KUIBKICTh OioMacH.

[lepcniekTHBHOIO i BUPOOHMIITBA OlomaivBa y BUTJISAI MaJHMBHHUX TpaHys € OaratopiyHa
31aKkoBa KynbTypa Miscanthus giganteus. bionoriuai 0coOIMBOCTI MICKaHTYCY BAAJIO MOEIHYIOTHCS 3
LJIOI0 HU3KOI0 LIHHUX T'OCIOAAPCHKUX XapPaKTEPUCTHUK — BHCOKA MPOLYKTHBHICTb, aJalTHBHICTD,
CTIMKICTh /10 XBOPOO 1 IIKiJHHKIB, €EKTHBHE BHKOPHUCTAHHS TMOTEHI[ialy TEpUTOpii. 3a HU3BKOI
co0iBapTOCTI 1 MamuX PHU3HKIB BUPOIIYBaHHS KyJIbTypa BHUMAara€ He3HaYHMX BKIAJEHb, A€ BUCOKI
Bpokai 6iomMacu He JIMIlIe Ha YOPHO3EMaxX, a i Ha MaJIONIPOAYKTUBHUX IPyHTaX.

BuByaemMo ywacTh MiCKaHTYCy Y BiJIHOBICHHI Ha(T03a0pyJHEHHX TIPYHTIB, a TaKOXK
MOJJIMBICTh TOJANBIIOT0 BUKOPHCTAHHS IIMX POCIWH JJISi BUTOTOBJICHHS MalWBHUX Tpanyn. Jlms
CTUMYJIIOBAaHHS POCTY 1 PO3BUTKY MICKaHTyCy Ta MiJBUILEHHA CTPECOCTIHKOCTI POCIUH MO0
HECTIPUATIMBAX YMOB Ha(TOBOTO 3a0pyAHEHHS BHKOPHUCTOBYEMO TOMiI(YHKI[IOHATBHI Mpemapaty 3
0103aXMCHIUMHU BJIACTUBOCTSIMU — TyMidina ¢opte i QynpBiTan mmoc. Y MoJb0BUX YMOBaX MoOIH3y
Crapocambipcpkoro poposuia JIbBiBCbKO1 00J1aCcTi 3aKJIaA€HO NOCiu. JUISHKY MIMHUCTOTO IPYHTY
3a0pynHioBanu cuporo Hadroro. [lepen BucaKyBaHHSIM MiCKaHTYCY PU30MH 3aMOUYYBaJIM B PO3UMHAX
BUIIIE3raJIaHUX TIpenapariB. Y ¢a3i BereTamii JBi4i MPOBOJUIN OOTPUCKYBAaHHS HAJ3€MHOI YaCTHHHU
POCIIMH LM IperapaTamu.

3acTocyBaHHS T'yMaTiB MOKpAIlyBajlo 3arajbHy >KUTTE3JAaTHICTh POCIHMH B YMOBax Ha(TOBOTO
3a0pyJHEHHS, CIPHIIO IIBHIKOMY HarpoMajpKeHHIO Oiomacu. BuseieHo, mo HadTa, MiCKaHTyC i
TyMaTH TMO3WUTHBHO BIUTUBAIU HA BMICT TYMYyCy i KHCJIOTHI BJIACTHBOCTI JIOCIIJKYBaHHX IPYHTIB.
OTpumaHi pe3ylbTaTd MOXYTb OyTH BHKOPHCTaHI HmpH po3podui QitopemenialiifiHuX TEXHOJIOTiH
BiJTHOBJICHHS HA(TO3a0pyTHEHUX TEPUTOPIH.

BuporniyBanHs MiCKaHTYCy 3a BIUIMBY TIyMaTiB Ha HaTO3a0pyJHEHHX IPYHTaX € EKOJOTIYHO
0e3MeYHUMHU Ta EKOHOMIYHO BWTIIHUMH TEXHOJOTISIMH ISl BiJHOBJEHHS IPYHTIB 3a0pyIHEHHX
Ha(TOIO 1 aNbTEPHATUBHUMH IJIs1 OTPUMAaHHS HETPAAULIiHHUX BUIB I1aJIHBA.
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IIMBAHOBA A.M., [TIAVK £1.B., LIMBAHOBA 10.C. (YKPAIHA, JIbBIB)

HNEPCIEKTUBU BUKOPUCTAHHSA HEJIEPEBHOI POCJIMHHOI CUPOBUHU B
OEJIOJO3HO-ITAIIEPOBOMY BUPOBHUMIITBI

Hayionanvuuu ynisepcumem «JIvgiscoka nonimexuixkay
79013, syn. C. bBanoepu, 12, Jlvsis, Yxpaina; ashybanoval6é@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.

Llenmton03H0-TIanepoBe BUPOOHUIITBO - 1I€ CrIeU(iuHa Tany3b eKOHOMIKH, SIKa BUTOTOBIISIE SIK
KIHIIEBY TPOAYKIIIIO, TaK 1 € TOCTaYaIbHUKOM HariB(haOpHUKaTiB ISl IHITNX Tally3eil MPOMHCIOBOCTI, a
TaKOX TOTpedye 3HAYHOI KIUTBKOCTI PI3HUX BUMAIB EKOHOMIYHHUX PECYpCiB: BOJIOKHHCTHX
HamiBQaOpuKaTiB (LETFONI03H, JIEPEBHOI MAacH, MaKyJlaTypH) i XiMIYHHUX pedoBHH. BHUpOOHHITBO
IEIIF0JIO3H Ta Marepy € eHepro- Ta BOJAOMICTKHM. L{emono3Ho-marnepoBa MpoOMHUCIOBICT HAJISKHUTH JI0
JOKepeNn 1HTEHCUBHOTO 3a0pymHEHHS HAaBKOIHWIIHBOTO CepeqoBHIa. B mpolieci BHpPOOHHUITBA
YTBOPIOIOTHCS 3a0pyAHEH] CTiYHI BOJM, 0araTo BUPOOHMYMX BiAXOIB, MiANPHEMCTBA AaHOI raiysi €
3HAYHUM JDKEPeIoM 3a0pyAHEHHs aTMOC(HEPHOTO MOBITPSI.

TpamuIiitHOI0 CHPOBHHOIO JII OTPUMAaHHS IENIONIO3M SK TEPBHHHOTO HariBaOpukary ams
BUTOTOBJICHHS TATIepy Ta KapTOHY BBaXKAE€ThCs fAepeBrHA. Cepell iCHyIoUuX mpoOiieM y Tajy3i, mepin
3a Bce, HEOOXiTHO Bi3HAYHTH MpPOOJIEMY CHUPOBHHHOTO 3a0e3leveHHs BHUPOOHUIITBA KapTOHHO-
nanepoBoi mpoxykiii. Lle, 6e3ymMmoBHO, He HOBa IpoOieMa, pimeHHS SKOI MOJNSATae B CTBOPEHHI B
YkpaiHi MOTYKHOCTE 3 BUITYCKY LENr0I03u. JlediuT CHpOBHHN - OCHOBHUH CTPUMYIOUNH YHHHUK Y
301IBIIeHH] 00CATIB BUPOOHUIITBA NANepy, KapTOHY 1 BUPOOIB 3 HUX.

Ockinbkr YKpaiHa HaJEKHUTh J0 KpaiH, SKi HE MArOTh JOCTaTHIX 3amaciB JEpPEeBUHH, TO HA
CHOTOJIHI TiABHUIYETHCSA aKTyaJbHICTh BHPOOHUIITBA BOJIOKHHCTHUX HamiB(haOpUKaTiB i3 HeJAepeBHOI
POCIIMHHOT CUPOBHHH, 30KpEMa, i3 COJIOMH 3J1aKOBUX KYJIBTYD, sIKa € y JIOCTaTHIH KUIbKOCTI B YKpaiHi
1 HE BHUKOPUCTOBYEThCS MOBHOI Miporo. Coioma YCHIlTHO BHKOPHUCTOBYETHCS Uil BHPOOHHIITBA
narnepy i kaptoHy B Oararbox kpainax: Icmanii, ®panuii, BeauxoOpuranii, CILIA, Kurtai. Iagis i
[TakuctaH TakoX MalOTh BENUKI BUPOOHWYI MOTYXKHOCTI MO mepepoOui comomu. B VYkpaini
HaN4YacTilIe COJIOMY CHAIIOIThL 0e3M0ocepeIHbO Ha IMOJISAX, 110 3a00POHEHO 3aKOHOJAABCTBOM 1 3aBJIAE
3HAYHOI IIKOJIM CTAHy I'PYHTIB.

B yceomy cBiTi OCHOBHMM crniocoOoM aemnmirHiikamii mpu BHUPOOHWUITBI IENIOIO3U €
Cyab(QaTHUM, SKUI XapaKTepH3yeThCsl 3a0pyAHEHHSM HAaBKOJIHMIITHBOTO CEPEJOBHINA TOKCHYHHMH
CIpKO- 1 XJIOPOBMiCHUMH pEYOBHHAMHU: MEpPKaNTaHAMH, TiIOKCHHAMH 1 pypaHamu.

Hpyrum 3a MaciitabamMu 3aCTOCYBaHHS 1 MEHII LIKiJAJMBUM 10 HABKOJIHMIIHBOTO CEPEeIOBHILA
€ cynb(iTHUN crociO oxeprkaHHs 11eii0103u. OHAK BiH HE 3HAXOUTh LIUPOKOTO 3aCTOCYBAHHS IS
OJIep)KaHHS BOJIOKHHMCTHUX HamiB(haOpWKaTiB, 110 IMOB’SI3aHO 3i crenuikow Oy0BH Ta XIMIYHOTO
CKJIaJy COJIOMH 3JIaKOBHUX KYJIBTYP.

Jiss BUpOOHMIITBA BOJIOKHHCTHX HariBGaOpHKaTiB 13 COJIOMH DPa3oM i3 IMMH CIIOCOOaMU
3aCTOCOBYIOTh 1HIN METOAM JelirHi(ikaIlii: HaTpOHHI, HEHTPaILHO-CYNb(]IiTHI, KHCIOTHO-TYXHI,
opraHoconsBeHTHI. KoxeH Mae cBOT miepeBard Ta HeAOMiKY 3aIeXKHO BiJl BUMOT, BUCYHYTHX JI0 SIKOCTi
BOJIOKHHCTHX  HamiB()aOpHKaTiB, EKOHOMIYHMX 1 €KOJOriyHMX TOKa3HUKiB. Hampukian,
OpPraHOCOJIBBEHTHI CHOCOOM JIAalOTh MOXIIUBICTD OJIEPKATH IENIOJIO3Y 3 BHIIMM  BHUXOJOM
BOJIOKHHCTHX HamiBhadpukariB (55-70% Big aOCOMOTHO CyXOi CHPOBHHH), a TaKOX JAIOTh 3MOTY
PO3B’s13aTH €KOJIOTi4HI IPOOJIEMH raiy3i.

BukopucTaHHs COJIOMH B IIEJIIOJIO3HO-TIANIEPOBI MPOMHUCIIOBOCTI JOMOMOXKE 30€perTd JIiCOBi
pecypcH, Ha BiJIHOBJICHHS SIKUX TOTPIOHO 0arato poKiB, JacTh 3MOTY YacTKOBO 3aMiHUTH TPHBI3HY
LEINI0JI03y 3 JEPEBHHU Ta BUBECTH KpaiHy 3a CIIOKMBAaHHSIM KapTOHHO-TIANIEPOBOI MPOIYKIii Ha
€BpPOTCHCHKUI PiIBEHb, 3HAYHO CKOPOTUBIIM 3aJISKHICTh BiJ iMmopry. Barommmu mnepeBaramu
BUKOPHCTAaHHS COJIOMH B IICITIOJIO3HO-TIAIICPOBIM IMPOMHCIOBOCTI € ii JerieBu3Ha IMOPIBHAHO 3
JICPEBHHOIO 1 TIO3UTUBHUMN €KOJIOTTYHUN SPEKT.
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MACIKEBUY A IO., MACIKEBMY 10.I'. (YKPAIHA, YEPHIBIII)

CUCTEMHUH IIIXIJ 0 3SMEHIIEHHA PIBHS EKOJIOTTYHOI HEBE3IIEKH
I'’PCBKUX EKOCUCTEM CXITHUX KAPITAT

Buwuii oeparcasnuii naguanvru 3axnad Yxpainu
«byrosuncoruii depaicasnuti meOuuHul yHigepcumemy
58002, Teampanvua nnowa, 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 mepeOinpiieHHsT MOXKHA CTBEPKYBATH, IO KaTacTpodiyHuid exomoridyamii ctaH CXimHuX
Kapmat Ha chOTOHINIHIN JIeHb € HACIIKOM IMOPYIICHHS PiBHOBAard MPUPOTHUX €KOCHCTEM BHACIIIOK
HApOCTaHHS AaHTPONOTEHHOTO THCKY Ha JMOBKULIA. TakuM 4YHHOM CycHilbHa KOMIIOHEHTa €
BH3HAYAIIbHOIO Y (DOpMyBaHHI €KOJIOTi9HOi Oe3rekn periony. IIpore, BpaxoByloUn CTaH 1€BaCTOBAHUX
ripcekux cucreM Cxigaux Kapnar, oqHuMHK opraHi3amiiiHO-yNpaBIiHCBKHUMHU 3aX0/JaMHU HE i CHIY
BITHOBHTHU YW X04a OW MPU3YIMUHUTH MOJAIBINY ACTPaIalliio FipChKOi €KOCUCTEMH 13 T BiagaJcHUMH
HacJiAKaMH.

3anponoHoBaHUN HAMHU CUCTEMHUH MiaXij nepeadavyae MoeHaAHe BUKOPUCTAHHS OTr'aHi3alliifHO-
YIPaBIiHCHKUX Ta 1HKCHEPHO-TEXHIYHUX 3aXO0/1B JUIs 30epeKEHHsI BPA3IMBUX TPCHKUX EKOCUCTEM 32
YyMOBH iX peanpHOTO cTaHy. Ha mpukiazi HEBETHKOro, aje crernudivHoro 3a JaHAmagdTHO-
KIIMaTHYHUMH Ta COIIaTbHO-eKOHOMIYHMMH yMoBamHu, perioHy Cximamx Kapmar — IlokyTcbko-
ByxoBunchkux Kapmat, BianpanboBaHa MOAEIb TAKOTO MiIXOdY.

Tak, B pe3y/bTaTi NPOBEACHUX JOCITIDKCHb JO0Ka3aHa CQEKTUBHICTh BUKOPUCTAHHS JIs
OUMIIICHHS TOBEPXHEBHUX BOJ perioHy KoHCTpyKuiid «BiKay, siki moeqHytoTh B c00i BUKOPHCTaHHS
TPAJUIIHHUX TEXHIYHUX CIIOPYJ «KAIIUIb», 10 37aBHA BUKOPUCTOBYIOTHCS MICIIEBUM HACEICHHSIM
JUTSL HACUYEHHSI CTPYMKIB KHCHEM 1 B TaKHid CIioci0 cripusie po3KIaay OpraHidHUAX 3a0py/IHIOBAaYiB Ta
BOJIOKHHCTOTO HOCisi «Bisi», mo HaOyB IIMPOKOTO 3aCTOCYBaHHS JUIS OYHMIICHHS 3a0pyIHEHHX
Bogoimuin (I'Bo3asak, Puibcekuii, JlomOpoBChkuit). Jlns ounimeHHsT piuKOBOi MEpexki Ta TPYHTIB Bij
HaJMipHOTO 3a0pyJHEHHS BiAXOJaMH JIEPEBUHH BJIOCKOHAJICHO METOAMKY OTPHUMaHHS MaTUBHHX
rpaHyll Ta OpHKETiB i3 BHKOPHUCTAHHSM JITHIHBMICHUX BifXOMiB BUPOOHHITBA JKHIadiBCHKOTO
LEJIF0JI03HO-TIANEPOBOr0  KOMOiHATy. 3ampOolOHOBaHI TEXHIYHI BIOCKOHAIEHHS 3HAWIIINA CBOE
BIIPOBA/DKCHHSI Ha TMOTYKHOCTSX BWXKHUIBKOI OlonaquBHOI KOMIAHIT Ta 3aXWIIEHI MaTeHTOM
VYkpainu. [IpoBeneHi HamMM MOHITOPHHIOBI JIOCHIDKEHHS CaHITApPHO-MIKpOOIOJIIOTIYHOTO CTaHy
Moka3anu e(eKTHBHICTh OMNFCAHWX BUINE ITiXOMIB Ul TONEPeHKeHHs 3a0pyIHEHHS TPYHTIB Ta
MIOBEPXHEBHX BOJI BiJI OPraHIYHUMU 3a0pyTHIOBAYaMH 13 MOJIOHWHCHKUX T'OCHOAAPCTB Ta IIOOYTOBOTO
cekTopy. Jlns MiHiMi3alii ekoJoriyHoT Hebe3reky Bix 3a0pyaHeHHS Tipocdepr CTOKaMy HEBEITHKHX
HiAPUEMCTB  TEPepoOHOT NPOMUCIOBOCTI (32 yMOBH NPAKTHUYHO BIJICYTHOCTI B  perioHi
LHEHTPAJI30BaHUX OYHMCHUX CIHOPYAH) BHKOPHUCTOBYBAJIM pEAareHTHUH METOA 3HEIIKOKECHHS
3a0pyIHEeHb (i3 3aCTOCYBaHHSIM PO3UUHY TIIOXJIOPUTY HATPIi0), IKUH € MIHOBUM, HAaJIITHAM, JTO3BOJISIE
3a0e3MmeunT HeoOX1THUH CTYIiHb OUUIIICHHS.

B nomoBHeHHs BHIIE3a3HAYCHUM 1H)KEHEPHO-TEXHIYHMM pilIEHHSM HaMu pPO3po0iieHi
MIPOTIO3UIIIT CTOCOBHO BUPINICHHSI CKOJIOTIYHHUX MPOOJIEM Ta MiJBUIICHHS PIBHS €KOJOTIYHOI Oe3reKn
VYxpaincekux Kapnar opranizaniitHo-ynpasiniHcbkumMu MeTogamu. Cepel HUX: UiTKE BU3HAUYCHHS
HalllOHAJIbHUX, PETIOHANIBHUX Ta MiCLEBUX €KOJOTTYHUX MPIOPUTETIB 3 ypaXxyBaHHSAM OCOOIMBOCTEH
COLIiaJIbHO-€KOHOMIYHOTO PO3BUTKY; MiJBUIIEHHS KYyJbTYPH IIOJOHMHCHKOTO JIyKiBHHLTBA Ta
TYypHU3MY; TPONAaryBaHHS Ta JEMOHCTPYBAaHHS Cepe/i MICIICBOIO HACEJIEHHsSI BHTOJ| BiJI €KOJIOTi4HO-
0e3meyHnx crnocobiB BEJEHHS T'OCHOAAPCTBA; IiABHIICHHS 3alliKaBICHOCTI YPSIOBHX CTPYKTYp OO
3aJy4eHHs] HEYPAJOBUX OpraHizamiid Ui 30epexeHHs JOBKULIA, HOpMyBaHHS TPOMaICBKOTO Gopymy
CIIPUSTHHSL BIIPOBAIDKEHHS ToJokeHb Kapmarcekoi koHBeHmii Ta ImimiatmBu  KapmaTtchkoro
EKOpETioHYy.
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CTOPOIIYK V.3., TUMUYK LC., MAJJbOBAHUI M.C. (YKPATHA, JIbBIB)

AKTYAJIBHICTb COPTYBAHHA TBEPIUX HOBYTOBUX
BIAXOAIB TA IX PO3A1JIbHUU 3BIP

Hayionanvuuu ynisepcumem «JIvgiscoka nonimexuixkay
79013, eyn. C. Banoepu, 12, Jlvsis, Ykpaina,; storoshchukulana@gmail.com

Abstract. Economic growth, industrialization, technological progress and mass urbanization
have led to a steady increase in municipal solid waste (MSW) therefore the need for further
improvement of measures aimed at preventing the formation of MSW, the organization of their
separate collection is one of the main issues to ensure sustainable development. Decisions on the
proper management of MSW must be not only environmentally sustainable, but also cost-effective and
socially acceptable. New approaches that turn waste into valuable product or energy are gaining
ground as methods of waste management.

3pocrarounii nmotik TIIB BuMarae cTiikoi cTpaTerii MOBOJKEHHS 3 BiX0JaMU. PillleHHs 11010
iX TpaBWIBHOTO YIPABIIHHS TOBHHHI OYyTH €KOJNOTiYHO CTIHKUMH, €KOHOMIYHO e(pEeKTUBHUMH Ta
coLiaNbHO MPUHHATHUMH. KOMIUIEKCHE YIIPaBIiHHA BiIXOJaMH BKJIIOUAE TAKY i€papXiro: CKOPOUYCHHS
yrBopenHst TIIB, copTyBaHHs, mepepoOKa i 3aXOpOHEHHS.

B ymoBax mupkymrorodoi ekoHoMikn €Bporrefickknii Coro3 IPONOHY€E PO3TIISIIATH BiAXOMH, SIK
[IHHUHN pecypc, TOOTO Te, IO paHille BBaKAIOCA “Biaxomamu’’, MOke OyTH MEpeTBOpEeHE Ha MiHHUH
pecypc Ta 3aKJIMKa€e MEPETBOPHUTH IMOBODKCHHS 3 BiAXOJaMH B CTale YHPAaBIiHHSI MaTepialbHUMHU
pecypcamy, IO BTUIIOE MPUHLUIN KPYrOBOI €eKOHOMIKH, ITOCHUIIIOE PO3IOBCIOIKCHHS BiIHOBIIIOBaHOT
eHeprii, MiaBUIIYye eHeproeeKTUBHICTh, TOOTO 3MEHIIYE 3aJeXHICTh Bil IMIOPTHHUX PECypciB Ta
3a0e3rnedyye eKOHOMIYHI MOKIIMBOCTI 1 IOBTOCTPOKOBY KOHKYPEHTOCTIPOMOKHICTb.

HaxomuveHHs BiIXOMAiB Ha TMOJIrOHaX Ta 3BaJMIIAX MiJBHUINYE 3a0pyAHEHHS aTtMocdepu;
TOKCHYHI PEYOBHHM MOTPAIUIIIOYM Yy IPYHT, 3a0pyAHIOIOTH HOro, i, BKJIIOYAIOUHCH y HPUPOAHI
KOJIOOOITH, TPOCOYYIOTHCS Yy IMJ3€MHI Ta TPYHTOBI BOJH, CTBOPIOIOTh 3HAYHY HeOE3MeKy Jyis
CIIOKMBAYiB MATHOT BOJIM; MOPYIIYETHCS PYHKI[IOHYBaHHSI €EKOCUCTEM, Ta BiI0OYBAETHCS BUBIJI BEIUKOT
KUTBKOCTI TepuTOpiil mix 3Banmmna. Hesamexxno Bim ymoB 3axopoHenHs TIIB Ha momiroHax gacrto
BiIOYBa€ThCsI CaMO3arOpaHHsS BIJXOIIB, cepell SKHX € 0araTo OpraHiYHMX Ta JIETKO3aHMHCTHX
peuoBuH. Lle BUKIMKae 3a0pyIHEHHS MOBITPS MIKiAJIMBUMHU MPOJYKTaMH TOPIHHS — YaJHUM Ta3oM,
OKCHJIAMH a30Ty, JiOKCMHamu, QypaHamu i T. aA. [Ipore ans po3BHMHEHMX KpaiH Taka (opma
noBoxeHHs i3 TIIB € He npUHHATHOIO, SK 3 €KOJIOTIYHOI TOUKHU 30pYy, TaK 1 3 pECYpCHOI0 NOTEHLIALY
BIJIXO/IIB.

IMoBomxenns 3 TBII Ha OCHOBI X PO3AUILHOTO 300PY JT03BOJIUTH 3MEHIIIMTHA OOCATH BiJIXOIIB
BJBiYi, [0 TIOCTYIAalOTh HAa CMITTE3BANMINEG Ta 30UIBIIUTH BUIYYCHHS KOPHCHUX MaTepiamiB i3
Bimokpemiennx mxepen TIIB. Ha mpakTumi y pa3si po3aisibHOro 30MpaHHs BiJXOJIB i3 3araibHOI iX
KUIBKOCTI MOKHa Buitydutd 10 70-80 % KOpHUCHHMX pecypciB, a 3a BIACYTHOCTI COPTYBaHHS — HE
oinpme 15 %. Onnak HalledeKTHBHINIE pPO3IiNbHE 30MpaHHS BiOXOAIB MOXIMBE 3a MICHEM iX
YTBOpPEHHsI, TOOTO COPTYBAaHHSI CAMUM HACEJICHHSIM, a BXKE€ BiJICOPTOBaHI BiAXOAM MOXKHA YTUITi3yBaTH,
3aCTOCOBYIOYH OKPEMI TEXHOJIOTII.

I3 mocBigy po3BHMHEHHX KpaiH it 3a0e3nedeHHs e(eKTHBHOTO po3aiibHoro 30upanns TIIB
NoTpiOHO BPaxoBYBaTH: MPOCTOTY 1 3py4YHICTh NPH IMPOEKTYBaHHI KOHTEHHEPIB IS PO3AIIEHOIO
300py BiIXONiB i KOHTEHHEPIB JJIsI OpPraHiYHHUX BiIXOJIiB BPaxOBYIOYH 3PYYHICThH JUIsl MEIIKAHIIIB;
MPOBOJIUTH KOHCYJIBTAIlll 1100 OCOOIMBOCTEH PO3AUILHOrO 30MpaHHS BiIXOJIiB; Ta 3AIHCHIOBATH
KOHTPOJIIOI0U1 (PYHKIII.

To0T10, eheKTUBHICTE CHCTEMH PO3IUIBHOIO 300py 3aJIEKHUTh MEPIL 32 BCE BiJl BPETYIIOBAHHS
3aKOHOJ]aBYOi 0a3u, YJIOCKOHAIICHHS JISPKABHOTO YIIPABIIIHHS TOBO/DKEHHSM 3 BLIX0JaMu, Oepydu 10
yBaru eBponecbkuil poceia. IIpy npoMy mMoBHMHHA HPOXOOUTH iH(OpMamiiiHa Ta po3’sICHIOBaJIbHA
poboTa i3 HAceICHHSM TMPO JOUUIBHICTh MPOBEICHHS pPO3IUIBHOTO 30MpaHHS IS iABUINCHHS
€KOJIOT1YHOI CBI1ZJOMOCTI HACEJICHHS Ta HAroJIOIIeHHI Ha €KOJOIIYHMX, COLIAIPHUX Ta €KOHOMIYHHX
nepesarax copryBanHs TIIB.
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XOMKO H.IO., XPEIITAK H.O. (YKPAIHA, JIbBIB)
NEPCIEKTUBU COHAYHOI EHEPTETUKH B YKPAIHI

Hayionanvnuu ynieepcumem «Jlvgiscoka nonimexHikay
79013, m.JIvsis, syn. C.banoepu, 12, E-mail: nhomko@gmail.com

Abstract. The article shows the prospects for the use of solar energy in Ukraine.

VYkpaiHa 3aBASKM NPUPOAHUM 1 KIIMAaTUYHUM yMOBaM Ma€ JOCHTh 3HA4YHI NEPCHEKTHBH Y
BukopuctanHi eHeprii Conng. CoHSUHY €HEprilo MOXXHa BHKOPHCTOBYBAaTH JJs 10OyBaHHS
eJIeKTPOeHePrii, MOOYTOBOrO TEIl1a, BUCOKOTEHIICPATYPHOTO TEIlIa B MPOMHUCIOBOCTI (AJs CYIIiHHS
BOJIOTHX MaTepianiB), Ha TPAHCTIOPTI (eEKTPOMOOiTi).

BuxopucTaHHA COHSYHHX CHUCTEM B YKpaiHi CTPUMYETHCS AOPOTOBHU3HOIO SKICHOI COHSYHOL
cucteMu (BapTiCTh BHCOKOE(EKTUBHUX KojekTopiB ckmamae 200-400 nomapis CIIA 3a 1m2).
I'pyHTYyrOUHCh Ha OTJISAAI METOMIB BHKOPHCTAHHS COHSYHOTO TeIia B YKpaiHi MOXHA JIUTH TaKknx
BHCHOBKIB: MOTEHI[a]l BUKOPUCTAHHS CHCTEM TapsSdoro BOJOIOCTa4YaHHs — | M? Ha JIIOJMHY — Y CTO
pasiB OUIBIINK 332 CydacHHH PiBEHb BUKOPHCTAHHS; COHAYHI OYJIWHKU MOXYTh 33JJ0BOJIbHUTH BEIHKY
YaCcTUHY TOTpeOM y Terli; MO3UTHBHA IMOJITHKA YPALY € AY)XKE BAXIMBOK sl PO3BUTKY PHHKY;
IIPOMHMCIIOBICTh Ma€ PO3BUBATHCA 1 alalTyBaTUCS IO YMOB 3POCTal04Y0r0 PHHKY 3 HOro 3pocTardnm
npohecioHaTizaMOM; MOXIIMBOCTI BHKOPHUCTAHHS COHSAYHOI €HEeprii € B YCIX KIIMAaTHYHHUX pPEriOHax
Vkpainu. 1 M2 HoBepXHi COHSAYHOTO KOJIEKTOpa Ul KIiMaTy YKpaiHu J03BOJIS€ MIOPIYHO 36KOHOMUTH
6m3bko 0.35 I'kanl. TernoBoi eHeprii, mo Bianosizae 50 M°/pik MPUPOIHOTO rasy.

3a piBHEM IHTEHCHBHOCTI COHSYHOTO BHIIPOMIHIOBAHHA Ha TepUTOpil YKpaiHH BUALIAIOTH
4oTUpH 30HM: 1) mepma 30Ha (iHTeHCHMBHICTH BUnpoMinroBanHs 1350(kBrron) / (M*pik)) BKIIOUAE
obnacri: nisaens Oneckkoi i ITP Kpum; 2) apyra 3ona (1250(xBtron) / (M*pik)): JHinponeTpoBChbKa,
3amopiseka, Jlonenpka, KipoBorpaaceka, JIyranceka, MukomnaiBceka, Onecbka, XepCOHChKa; 3) TpeTs
sona (1150(xBrron)/(m*pik)): Kuiscbka, XXurtommpcrka, Binmwipka, Bomunceka, Ilonrasebka,
PiBuencbka, Cymcbka, Yepkachka, UepHiriBcbka, XapkiBCbka, XMeJbHHIIbKA, 4) deTBepTa 30HA
(1000(xkBrTom)/(M*pik)) BKitouae: IBano — ®pankiscbKy, JIbBiBCbKy, TEPHOMIBCHKY, 3aKapHaTCchKy,
UYepniBeupky obnacti. B mimomy Ttepuropiss VYkpaiHM BIiZHOCHTBCS 1O 30H 13 CEpEeIHBOIO
IHTCHCUBHICTIO COHSIYHOT'O BUIPOMiHIOBaHHSI.

KinbKicTh pidHOT €Heprii COHSYHOTO BUIIPOMIHIOBAHHS y BEJIMKUX MicTax YKpaiHH CTaHOBHTH:
M. Onecu — 4,88 I'Jlx/M?, M. [oneuska — 4,44 T'Jlx/m?, m. Kuea — 4,12 T'lx/mM% m. Cym — 3,89
I Ix/M?, M. JIbBoBa — 3,85 I' Jlk/M2.

B Vkpaini Ha mouyaTkOBOMY eTari HaWOUTbII 3aTpeOyBaHi COHSYHI KOJIEKTOPH JJIsl MOTped
rapsiioro BOAOIOCTaYaHHS B CEKTOPI NMPHBATHHUX >KUTJIOBHX OyIuHKIB. Xoda 001acTh 3aCTOCYBaHHS
COHSTYHOI eHeprii B Hallii KpaiHi HabaraTo mmupma. BaroMumu aprymeHTamMu Ha KOPUCTH PUI0AHHS
YCTaTKyBaHHS € 3pOCTaHHs BAPTOCTI MPUPOJIHOTO ra3y, a TaKoX Te, M0 0araro CroXKWBaviB 3aX0UyTh
3aIIaTUTH 32 €KOJIOTTYHO YUCTY EHEPrilo.

AHalizyroun JIiTepaTypHi JKepena MOXHa 3pOOMTH Taki BHCHOBKM: COHSYHOI eHeprii uis
HAIIIO1 JIP)KaBU € JIOCTATHBO I TOTO, 11100 i BUKOPUCTOBYBATH B MPOMHMCIOBOCTI Ta moOyTi. Xoya
Ha ChOTO/IHI TEXHiYHa HayKa IIe He 3alpoIlOHyBajia YCHIIIHOIO Croco0y HAKOMMYEHHS COHSYHOT
eHeprii Ha TpuBaIMH TepMiH. TOMy BHMKOPHUCTaHHS BECHSHO-OCIHHBOTO TeIJia MJsl Tapsyoro
BOJI03a0e3MeUeHHs] € HEpO3B’sI3aH0I0 MPOOJIEMO0. AKYMYJIOBaHHS TEIUIOBOI €Heprii B3HMKY
MOB’si3aHe 3 BEIMKUMH BTPaTaMH, & TAKOXK 3 MAaJIOI0 COHSYHOIO EHEPri€i0 B HAIIOMY KIIiMaTi 3UMOIO.
€IMHUM peaJIbHUM CIIOXKHBaYeM COHSYHOI TEIUIOBOI €HEPTii € CUCTeMa rapsayoro BoAo3a0e3neyeHHs B
TEIUMi nepiol poKy (TpaBeHb-KOBTeHb). He3Bakaioun Ha Te, 10 COHAYHA EHEPris € JAapMOBOIO 1
JICIIEBOI0 CHOTOJIHI, a TaKoX Oarato 3apyODKHMX Ta BITYM3HSHUX BHUPOOHHKIB IPONOHYIOTh
HEOoOXiZHE /715l COHYHUX CUCTEM O0JIalHaHHS, IIONNT Ha COHSYHI €eHePreTHYHI yCTAaHOBKU B YKpaiHi €
HEONPaBIaHO MAJIMM.

[Morentian consvyHoi eHeprii ans TepuTopii YKpaiHU € JTOCTaTHHO BUCOKUM JIJISI IIHPOKOTO
BIIPOBA/UKCHHS CHEPreTHMYHUX TeJIIOCUCTEM. TOMy BHUKOPHCTAaHHS COHSAYHOI €Heprii s
TEIUIONIOCTAYaHH MOXKE 3a0€3IeYUTH YMMally 4YacTKy HoTpedu B Temti. OcobauBoi yBaru 3aciayroBye
KOMOIHOBaHE BHUKOPHCTAHHS COHSYHOI €HEPTii, KOJM Ma€ MICIIe MMOETHAHHS TEIUIOBUX KOJICKTOPIB i3
(GOTOCNIEKTPUYHUMU B OAHY cucTeMy. KoMOiHOBaHI TI€lliOYCTAaHOBKM 1 CHCTEMH JIO3BOJISFOTH
BUKOPHUCTOBYBATH 70 60% COHSAYHOTO BUIIPOMIHIOBAHHS 1 € OB e()EKTUBHUMH.
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KOPYAK M.C., CIBAKOBA O.M., ®EJIIB €.1. (YKPAIHA, JIbBIB)
CYYACHI ITPOBJIEMH PO3BUTKY 3EJEHOI EHEPTETHUKU B YKPATHI

Hayionanvnuu ynieepcumem «Jlvgiscoka nonimexHikay
79013, eyn. Cm. banoepu, 12, Jlvsis, Ykpaina,; coffice@Ip.edu.ua

Abstract. Today, energy based on environmentally friendly renewable sources is going through
a difficult period of its development. The reasons are analyzed and concrete steps to correct distortions
in the formation and development of green energy (EE) in Ukraine at the present stage are proposed.
The necessity of realization of the concept of use of non-traditional sources of the electric power in
full as it was conceived by its creators is proved.

Tl'onoBHOIO TpobGnemoro po3BuTKy 3E B VYkpaini € 3HayHa BTpara ii iMi[UKy B pe3yibTarTi
JIOCTaTHRO OOTPYHTOBAaHMX HEraTUBHMX AKLEHTIB ii BUCBITJIEHHsS B iH(opMaliiiHOMy MpoCTOpi, IO
BUKIIMKaHI HEJAOCTaTHbO (DaXOBOK TEXHIYHOIO Ta EKOHOMIYHOIO TIONITHKOI B Wi cdepi
enekTpoeHepreTuku. Cepes OCHOBHUX Te3:

1. [orepmae nemeBa aToMHa €HEPreTHKa Yepe3 HeoOXiTHICTh PO3BAHTAXKECHHS Ta HEOE3MEeTHOTO
MPOCTOIO YCTAaTKyBaHHS 11 eHeproOIoKiB.

2. HenomynsipHiCTh Ha €HEPTOPHUHKY Ta BiJICYTHICTh MPSIMUX JOTOBOPIB HA i CIIOXKMBAHHS Yepe3
HaJMIipHY JOPOTOBH3HY.

3. 3HauHe HAaBaHTAXXCHHS Ha JEpKaBHHUU OIOJDKET yepe3 00OB’SI3KOBICTh BUKYIY BXKE 3HAUHUX
o0csriB moporoi enexkrpoeHeprii, To0To 3E crae HEMOMiIpHUM TATapeM Al eKOHOMIKH.

4. MOXITUBICTh 3HAYHHUX MPOOJIEM B FOPUANYHIHN TUIOMIMHI Yepe3 MOPYIIeHHS B3STHX JePKaBOO
3000B’s13aHb TIepe]] iIHBECTOPaMH TOIIIO.

OCHO8HI NPUYUHU BUHUKHEHHS MAKO cCUmyayii:

1. Binxizg Big 0a30BOT KOHIELII:

- 3E € BumyIieHuii Ta BUriIHUI BUOIp 3 MipKyBaHb O€3IEKH, 1 HE TIIBKH €KOJIOT1YHOT;

- 3E € enemMeHTOM B TEXHOJIOTIl IHTeNeKkTyanpHUX Mepexx Smart Grid ta mnoBuHHA
CHHXPOHI3YBAaTUCh 3 OJHOYACHWM BIIPOBA/DKCHHSM IHTEIIEKTyallbHOTO 00Jiky Smart Meter,
IHTEJIEKTYalIbHOTO HArpOMaJKeHHSI eJIeKTpoeHeprii Smart Storage, BipTyasJlbHUX eJIEeKTPOCTaHITiH
VPP, aktuBHOrO crioxkuBands Smart Customer 3 peasnizaili€lo B IOBHIiM NPUHIIMIIIB 1HTEJICKTYAIBHOTO
kepyBanHs norrtom Demand Response;

- 3E nae cnoknBayaM eHeproHe3alie)kHiCTh, 3HAYHO ITiIBUIIY€E HAIIIHICTh Ta THYYKICTh;

- 3eJIeHa reHepallis MOBUHHA JOMOBHIOBATHCH 3aC00aMU HAKOTIMUYCHHS €JIEKTPOCHEPTil

2. HanmipHa mostiTH3aiis Ta TpuBajie HEXTYBaHHSI eKOHOMIYHHMH 3aKOHAMHU:

- HeoOrpyHTOBaHa npudyTKoBicTs 3E st iHBecTOpiB;

- HEKOHKypeHTocTpoMoxHicTh 3E Ha puHKY eHepropecypcis;

- BiJlOMYa HEY3rO/DKCHICTh, HEJOCTATHS IIUPICTh HaMIPIB Ta TUMYACOBHMA, CIIOKHBAIlbKUN
He3arajbHOJIEpXKaBHUHN MigXif 10 i 3amycKy B YKpaiHi;

3. IrHOpyBaHHS TEXHIYHUMH aclieKTaMH criBicHyBaHHS 3E 3 HEHTPai30BaHOI0 EHEPreTUKOIO:

- HEeBM3HaHHS oueBWjHOro (¢GakTty — Ha JaHoMmy eTami po3BuTKy 3E moBuHHA
HiANOPSAAKOBYBaTUCH 1 BMOHTOBYBAaTHCh Y BEJHKY CHEPreTHKy, a He 3arpoXKyBaTH i
P030asIaHCOBaHICTIO;

- 3Ha4HI npoOjeMu 3 OalaHCYBaHHSIM C€HEPrOCHUCTEMH y 3B’S3Ky 3 HECTaOUIBHICTIO 3€JICHOI
reHepariii.

Mooicnusi nacrioku:

1. 3aranpHOCcHCcTEMHI aBapii. 2. [ledount 1 3ynuHka B po3BUTKY. 3. BTpatu 1y iMigxKy AepkaBu.

Tlpono3uyii w000 MOAHCIUBO20 KOPE2YBaHHs MEXHIYHOI NOAIMUKY 6 cqhepi 3e1eHol eHepeemuKu.

1. OG0B’ 3KOBICTh HAKOIIMYECHHSI TEHEPOBAHOI elIeKTpoeHeprii posnoaineHnMu pecypcamu 3E,
IO cIpuATUME ii OanaHCyBaHHIO, Y3aKOHIOBaTHME OOCSATH BiALIKOTYBaHHS 3r€HEPOBAHOI pecypcaMu
3E, ajne He BHKOPUCTAHOI EHEPrOCUCTEMOIO EJIEKTPOCHEpPril, a TaKOoX 3HH3HTh EKOHOMIYHY
npuBadmBicTh 3E, Sk HagpeHTa0eIHpHOT0, YUCTOTO Ta Oe3MMpobIeMHOT0 Oi3HECY.

2. VBenennst 3E y paMKu pHHKOBHX CTOCYHKiB. Hemae mommty — ToBap He motpiOuuii. 3E
IIOBHHHA IIPOSIBUTU THYUKICTb 1 CTaTH NPUBAOJINBOIO. A TOJIOBHE T€, 1IJ0 HACTaB 4ac, KOJIU 11€ IIOBUHHO
craTu poobiieMoro iHBecTopiB B 3E, a He po0IeMoro nepkaBH.
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HLUKHANIUK A., CHYZHOVYCH R., KUZMINCHUK T.,
IVASHCHUK O., SEMENYSHYN Ye. (UKRAINE, LVIV)

EVALUATION OF SOLVENT POLAR PROPERTIES INFLUENCE ON THE
EFFICIENCY OF EXTRACTION IN THE PROCESS OF OBTAINING RAW
MATERIALS FOR ALTERNATIVE FUELS PRODUCTION

Lviv Polytechnic National University
12 S.Bandery str., Lviv, Ukraine; anna.hlukhaniuk.mnxt.2019@Ipnu.ua

Abstract. Studies consider the dependence of solvent polarity parameters influence on
extraction method effectiveness, used for oil withdrawal from vegetable raw materials. As a result of
the experiments, the characteristic dependence of the selectiveness and solubility of the selected
solvents from the dielectric constant was determined and the effect of parameter change on the
efficiency of oil extraction from rapeseed and soybean raw materials was determined.

Due to the fact of world’s limited fuels stocks, alternative fuels production increases its
effectiveness every next year in few times. Vegetable oils are the main raw material not only in the
food industry, but also promising a power source. Rapid development of alternative energy production
needs additional volumes of rapeseed, soybean and palm oils.

Extraction process was established as the most effectual for obtaining oils from plant raw
material. Despite all factors that have impact on method, chosen solvent for target component
dissolution determine the whole process efficiency (establishing working temperature equal to ones
boiling point, duration, final oil quality). According to the fact that up to 15% of oil is left in the meal,
that is highly hazardous for environment caused by high content of components that have long lasting
period of degradation, the investigation of method’s intensification factors plays an important role in
environment protection policy.

A comparative solvent analysis should be provided in order to determine the most effective one
for each type of plant oil. Since previous studies polar solvents were established as ones with better
selective ability. A polar solvent is a solvent whose molecules are dipoles. The dipole moment u of
solvent molecules determines their properties such as high (compared to non-polar solvents) boiling
point and melting point, ability to solvate ions, high (> 10) dielectric constant . It follows from the
foregoing that the effect of a solvent on the course of a chemical process is primarily determined by
two of its characteristics: donor-acceptor (acid-base) properties and dielectric constant. The selection
of a solvent for a specific process is carried out primarily taking into account these characteristics.

As the difference in the values of the dielectric constants of the solvent and oils increases, their
mutual solubility deteriorates. The solubility in alcohols increases with increasing molecular weight of
the latter, and hence the acting forces of intermolecular attraction. Qils are liquids with low polarity.
For most oils, the dielectric constant at normal temperature is in the range of 3.0-3.2.

During obtained experiments next polar solvents were used — methylene chloride (u =1,62;
& =8,93), ethanol (u = 1,65; & = 24,5), n-propanol (u = 1,68; ¢ = 20,1). Two samples of raw material
were used for oil extraction — rapeseed and soybean, preliminary grinded in order to intensify
intermolecular diffusion and dried to constant moisture content not higher than 5%. Oil extraction was
provided for each sample with every solvent, the duration of process reached up to 8 hours.

Obtained results showed the highest total oil yield for both rapeseed and soybean extracted
using methylene chloride (MCH) as extractant and comparatively low with ethanol (ET). N-propanol
(N-P) as solvent for oil removal allows reaching medium selectivity effectiveness between other
extractants mentioned above. The efficiency growth in the next order: ethanol <n-
propanol < methylene chloride and dielectric constant parameter grows in opposite to efficiency
direction: pmer < un-p< HLET.

Conclusion: Therefore experimental results confirm influence of solvent polarity on the oil
extraction efficiency — dielectric constant parameter shows the most valid influence on total oil yield —
the highest efficiency is achieved in the case of the lowest difference between oil and solvent
parameters and it compares to the row of the dielectric constant ¢: ethanol < N-propanol <methylene
chloride.
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OPULLISAK H.B. (YKPATHA, BIHHULIS)

DEVELOPMENT OF BIOENERGY AS A COMPONENT OF
ENSURING ENERGY SECURITY OF UKRAINE

Binnuyvkuii nayionanvHutl acpapuuil ynieepcumem
21008, syn. Consiuna, 3, Binnuys, Yxpaina, natalka.vinn@gmail.com

Abstract. The problem of ensuring the energy security of Ukraine has become urgent in
connection with the gradual depletion of the main fuel and energy resources, which, in turn,
contributed to the aggravation of geopolitical conflicts in attempts to capture, control over the
extraction, distribution and transportation of fuel and energy resources. Therefore, to ensure the energy
independence of Ukraine, the necessary task is the development of bioenergy, which will make it
possible to use the country's potential to achieve economic, social and environmental effects.

Energy needs are determined by three main factors: population growth, economic development
of society and the scientific and technical level of production processes. These needs are growing
every year in the world, and in 2018 they exceeded 13.5 billion tons of oil equivalent.

The level of development of the energy sector of any country has a decisive impact on the state
of its economy, economic growth, the state of the environment, solving social problems and living
standards. Therefore, the foundation of energy security and independence is always linked to the
national security of the state.

Barriers to energy efficiency policy in Ukraine include: insufficient awareness of the importance
of energy efficiency; adequacy of statistical data and low level of awareness of specialists;
environmental factors; insufficiently transparent and clear to consumers methodology for setting
tariffs; high transaction costs; lack of competition.

It should be noted that energy security is one of the most important and main components of
national security, because it affects the processes not only of the energy system, but the entire national
economy. It is defined as the state of providing the state with fuel and energy resources that guarantee
its full viability, as well as the ability to ensure the efficient functioning of the economy and energy
independence of the country.

Threats to energy security at the level of Ukraine are caused by such factors as declining
production of own fuel and energy resources, depreciation of fixed assets, reduction of exploration
work, reduction of energy production, increasing energy intensity of domestic products, reducing its
competitiveness and demand on the world market. Thus, the generalization of the system of threats to
energy security is shown in Fig. 1.

Threats to the energy security of Ukraine

v v
Internal threats External threats

1. Insufficient availability of fossil resources. 1. Adverse market conditions.

2. Irrational use of energy, which leads to their shortage. 2. Large-scale accidents, greenhouse gas emissions.

3. Unsatisfactory technical condition of fixed assets, the 3. Contradictions in the geopolitical interests of countries.
threat of accidents. 4. Lack of well-thought-out diversification among energy

4. Social tension caused by rising energy prices, high suppliers.
production accidents. 5. Political instability and military conflicts in areas of

5. Disadvantages of state energy policy. energy concentration.

Fig. 1. Generalization of internal and external threats to energy security of Ukraine

Thus, we can say that the development of bioenergy at the present stage of the energy crisis is
quite relevant, innovative and strategic guideline for achieving energy, food and environmental
security of Ukraine. An important task today is to take into account the significant threats to the
development of energy security in Ukraine.
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TOKARCHUK D.M. (UKRAINE, VINNYTSIA)
THE CONCEPT OF BIOMASS AND ITS ENERGY POTENTIAL

Vinnytsia National Agrarian University
3, Soniachna str., Vinnytsia, Ukraine; tokarchyk_dina@ukr.net

Abstract. According to the Law of Ukraine On Alternative Fuels, biomass is a biodegradable
substance of biological origin (waste from agriculture (crop and livestock production), forestry and
technologically related industries, as well as the organic part of industrial and household waste).

Biomass is a renewable, environmentally friendly fuel that does not increase global greenhouse
effect. It is the fourth largest fuel in the world, 2 billion tons of fuel equivalent of biomass is produced
every year, it is about 14% of total primary energy consumption in the world (more than 30% in
developing countries).

The contribution of biomass to the EU's gross final energy consumption has already exceeded
8% and it should increase to 14% by 2020. In some of the leading countries, the level of bioenergy
development is much higher than the average in Europe. Thus, in Finland the share of biomass in final
energy consumption is 28%, in Latvia it is more than 27%, in Sweden and Estonia it is about 26% (in
Ukraine it is 1.78%).

In the United States, 4% of energy comes from biomass (almost the same as from nuclear power
plants), biomass-burning plants are currently operating to produce electricity with a total installed
capacity of 9,000 MW. Biomass can easily provide more than 20% of this country's energy needs. In
other words, the available land resources and agricultural infrastructure make it possible to replace all
operating U.S. nuclear plants without changing food prices. Moreover, the use of biomass for ethanol
production can reduce oil imports to the country by 50%.

Potential biomass energy resources can be divided into two groups:

— plantations of plants grown for energy purposes (e.g. corn, rapeseed, willow, potatoes,
Jerusalem artichoke etc.);

— organic residues and wastes, i.e. residues of cultivated plants, wastes from cultivation and
processing of plant products, animal waste, municipal organic waste.

Organic residues and wastes include:

—wood waste of the forest industry;

—agricultural waste.

Wood wastes and by-products of sawmilling consist of sawdust, chips, flakes and bark.
Residues are the crown and branches of trees, dead trees left after the final felling, and shrubs from
young forest plantations after their thinning. These wastes are split or crushed and delivered to power
plants where they are burned to produce heat and energy.

Agricultural waste is the straw of such cereals as wheat, barley and oats. Trunks and other
wastes of corn and sunflower production can be used as fuel. Straw and trunks are chopped and used
as fuel like wood waste. Manure is also a product that can be used as a raw material for biogas
production. Biogas is a gaseous product of the anaerobic digestion process. This process uses biomass
resources such as animal manure, food waste, sewage sludge or separated household waste. In the
process of anaerobic digestion, methane-rich biogas and liquid fertilizer are generated, it has good
nutritional properties.

The main approaches of biomass energy potential realization in Ukraine are the production of
thermal and electric energy. Appropriate concepts for the development of biomass energy generation
by 2020 and 2030 have been developed by the Bioenergy Association of Ukraine. By 2020, biomass
can replace about 3.5 billion m? per year of natural gas for heat production in Ukraine, and 7.5 billion
m? per year by 2030.

The introduction of modern innovative technologies in the field of energy supply, based on
biomass utilization, will reduce the dependence of the Ukrainian economy on oil and gas from the
exporting countries, which, accordingly, will increase its energy, economic and national security and
will help our country to reach a whole new level of relations with foreign states.
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BEPHAIILKA H.JI., TUIIUIO 1.B. (YKPATHA, JIbBIB)

IMPOBJIEMMU TA TIEPCIIEKTUBU PO3BUTKY EKOJIOI'TYHOI'O
TYPU3ZMY VY JbBIBCBKIN OBJIACTI

Hayionanvuuu ynisepcumem «JIvgiscoka nonimexuixkay
73013, eyn. banoepu, 12, Jlvsis, Yrpaina, nataliia.l.bernatska@gmail.com

Abstract. Prospects for the development of ecological tourism in the Lviv region are analyzed.
The priority directions in its development and the main problems that hinder the active spread of
ecotours among the local population and foreign tourists are identified. In order to optimize and
intensify eco-tourism in Lviv region, it is necessary to expand the network of ecotourism routes, create
favorable conditions for tour operators, conduct an active advertising campaign, solve environmental
problems in the region.

OJHUM i3 HAHTOMMPEHIIINX BU/IIB CYJaCHOTO TYPH3MY € eKOJIOTi4H i Typu3M. Moro po3BHTKy
Crpusie Ha/J3BUYAlHA PI3HOMAaHITHICTh MPUPOIN 3eMJIi, parHeHHs JrojaeH ii misHaTu. ['onoBHA MeTa
3eNIEHOTO TypH3My — abcTparyBaThucs Bij IIyMy MeramoJjiica, 3aHypUTHCS Y TOH CBIT, Y IKOMY KUIJIA
HaIlll TPeAKH. AKTYaIbHICTh PO3BUTKY €KOJOTIYHOTO TypH3My HaOyBae jaefami OijbIIoro 3HAYEHHS,
TOMY IO caMe I Tay3b nepeOyBae Ha MOYAaTKOBiH cTallii pO3BUTKY.

OcCOO0JIMBOCTIMU CKOTYPU3MY €: CTHMYJIIOBaHHS Ta 3aJOBOJICHHS Oa)kaHHS CITJIKYBaTUCS 3
NPUPOAOI0; O3HAHOMIIEHHS 3 JKMBOIO NPHUPOJOI0, a TAKOXK 13 MICHEBHUMHU 3BHYasAMHU H KyJIbTYpOIO;
3ano0iraHHs HETaTMBHOMY BIUIMBOBI Ha TPHUPONY M KyIbTypy; CHPHUSHHS OXOpPOHI TPUPOIU Ta
NPUPOJHUX PECYPCiB; €KOJOTIUHA OCBITA 1 MPOCBITA; y4acTh MICIIEBHUX JKUTETIB W OTPUMAaHHSI HUMH
JIOXOMIB BiJ TYPUCTUYHOI MisUTBHOCTI; €KOHOMiuHa eQEeKTHUBHICTh 1 3a0e3MmedeHHs COIiabHO-
€KOHOMIYHOT'O PO3BHUTKY TEPUTOPIiii; CIIPUSHHAS CTAIIOMY PO3BHTKOBI BiJBiyBaHUX perioHiB (125115)

[TomiTHEe BHINIEHHS IBOX HUISIXiB PO3BHTKY EKOJOTIYHOTO TYPU3MY —«aMEPHKAHCBKOTO» Ta
«eBporneiicekoroy. [lepmmidi THIT MaHAPIBOK— CIIOPTUBHO-TYPUCTHYHI MOJOPOXKI B €KCTPEMATBbHUX
MIPUPOTHUX YMOBaX, IPYTHI — OPTraHi30BaHUHN BITIOYMHOK y CITBCHKIN MICIIEBOCTI 13 3aJTy4EHHSIM 10
TpaguIiiHOI MicleBOi KynbTypu (B YKpaiHi Liei BHJ TypU3My Ha3WBalOTh CLIBCBKUM, 3€JIEHMM a00
arpoTypu3MoM).

Opnak B YKpaiHi eKOJOriyHMK Typu3M IepeOyBae Bce I Ha MOYaTKOBIH CTalil pO3BHUTKY:
EeKOTYPUCTUYHI MaHJPIBKU OPraHi30BYIOTHCS IEPEBAKHO CAMOCTIHHO, KOMEpIidHA MisIBHICTh Y
BOMY HarpsMi JIUIIE 3apOKY€EThCs. [IepCIeKTUBHOIO 3 TOUKH 30pYy PO3BUTKY €KOJIOTIYHOTO TYPH3MY
€ JIpBiBCBhKa 00JIaCTh, sIKa BXOAMTH 0 T’ ATIPKH HAHOUTHII IPUBAOIUBUX Ta MOMYJISPHAX TYPUCTUIHO-
peKpeaniifHuX perioHiB YKpaiHu Ta BOJIOJi€ OaraTUMHU €KOTYPUCTHYHUMHU PECYPCaMH 1 Ma€ BiTHOCHO
TpHUBaNi TpamuIll EKOTYPUCTUYHOI JisuTbHOCTI. YacTka NPHUPOJHO-PEKPEAIifHOTO TOTEHI[aTy
JIbBIBIIMHA Yy CyMapHOMY IPHPOJHO-PECYpPCHOMY MoOTeHIani Ykpainu cknamae 5,377%. Ilpote,
3a0pyIHEHHS BOJ NOOYTOBUMHM BiAXOJaMHM, HEONTHMAIbHA CTPYKTYpa 3eMJICKOPUCTYBaHHS Ta BTpara
KOPUCHHX BJIACTHBOCTEH 3eMIIi, BiJIXOJ[M BUPOOHUIITBA, 3a0pyAHEHHs aTMoc(hepr aBTOTPAaHCIIOPTOM €
CTPUMYIOUYHUM (aKTOPOM JIS TIOAAJIBIIOT0 PO3BUTKY €KOTYpU3MY y Hamomy periosi. (2289) (ITapmnim)

3 wmeroro ontumizamii Ta iHTeHcHdikauii exojoriyHoro TypusMmy Yy JIbBiBChbKili o0OmacTi
HEOOXiZHO PO3IHUPUTH MEPEXKY EKOTYPUCTUYHUX MapUIPYTiB y IPUPOI0-3aII0BITHUX TEPUTOPISLX Ta B
IHIIMX MICIEBOCTSIX MEPCIEKTUBHUX 3 TOUKH 30pYy PO3BHUTKY Typu3My. CTBOPHUTH MiJIBIOBI YMOBH JIJISI
PO3BUTKY NPIOPUTETHUX BHUIIB EKOTYpU3My, NMPOBOJWTH AaKTHBHILIY pEKIaMHY KaMIlaHII0 LI0A0
O3HaHOMJICHHSI HaceJieHHs YKpaiHW 3 eKOTypUCTHYHMMH pecypcamu periony. (I'omom). Takox
HEOOXIJIHUM € JIOTPUMAaHHS TIEBHUX >KOPCTKHX TPABWII IMOBEIIHKH, JUIS YCIIIHOTO PO3BUTKY IIi€l
rany3i Typu3my. OCOOIMBO BaXKJIMBAM Yy IiJBHINEHHI €(QEKTUBHOCTI OpraHizaimii eKOTypusMy €
BUPILIEHHS €KOJOTTYHHUX MPOOJIEM JbBIBCHKOTO PETiOHY.
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CABPUIIKO M.L, TIOTIOBUY O.P., 3AXAPKO .M. (YKPAIHA, JIbBIB)

EKOJIOT'TYHI ACHEKTH OIJIMPUEMCTB CIIMPTOBOI
IMPOMHUCJIOBOCTI HA CYHACHOMY ETAIII PO3BUTKY

Hauyionanvnoeo ynisepcumemy «JIvgiscoka noiimexuika,
79013, eyn. C.banoepu, 12, Jlvsis, Yxpaina, marianna.i.havryshko@Ipnu.ua

Abstract. In the conditions of constant deterioration of the environment and unsatisfactory
condition of treatment facilities, as a result of low efficiency of technological processes of treatment
and utilization in Ukraine wastewater is one of the main factors of environmental pollution and creates
a number of environmental risks. Therefore, improving the quality of wastewater treatment before
discharge and improving the organoleptic and other characteristics of the formed sludge before their
disposal is an urgent task today.

IMangemist Bukaukana Bipycom Covid-19, mis cBiTOBOT CHiBHOTH Ta i €KOHOMIKH BHSBHJIACH
MIBUIIONO 1 dKOPCTKIMIOK HiX 04iKyBanock. [IpakTidHO BCi KpaiHM aKTHUBI3YIOTh BHYTPIIIHI PeCypcH
1 YKpaiHa He € BUKITIOUCHHSM.

Sk pe3ynbraT Oyi0 NPUIAHATO HU3KY 3aKOHOJABYUX aKTIB IS BPET'YJIIOBaHHs CHUTYaIlii, B TOMY
yucii i 3akoH Ykkpainu "[Ipo BHeCeHHS 3MiH 70 JCSIKUX 3aKOHOAABUMX aKTIB YKpaiHH, CIPIMOBaAHUX
Ha 3a0e3MeyeHHs AOJATKOBHUX COIIAbHUX Ta EKOHOMIYHHX TapaHTiil y 3B'SI3Ky 3 MOMIUPEHHSIM
kopoHaBipycHoi xBopoou (COVID-19)" Ne 540-1, mio HabpaB YMHHOCTI 2 KBIiTHSI.

BigmoBigHo 10 paHoro 3akony, JlepkaBHomy IliampuemctBy "Vipcmupt" 103BOJIMIH
BUTOTOBIIATH JAe3iHdekuiliHuii 3aci0 (CHpOBUHY I aHTHCENTHKIB) Ha 0a3i 3aBOJIB IMiIIPUEMCTBA 10
30 kBiTHS 2020 pOKY BKIIOYHO.

3aramom 3a 1 miBpigdi 2020 poky ACpKaBHUM ITiIIMPHEMCTBOM OyJI0 BHUPOOIEHO 3,3 MIIH.
JICKATITPIB CIIUPTY, a B el ke dac 2019 poky - 2,5 nexamiTpiB CUpPTy, IO CBIIYMTH MPO 3HAYHE
3pOCTaHHS MOTYKHOCTEH MiJIPUEMCTB CIHMPTOBOI MPOMHUCIOBOCTI HE TIUNBKM HAa Cy4aCHOMY eTarli
PO3BUTKY Xap40OBOI IMPOMHCIOBOCTI a 1 OTped MeIUYHOI Ta MPODIIAKTHIHO- JTIKYBaJIbHOI rairy3i.

BonHouac Take HapoOIIEHHs! MOTYKHOCTEH MiANPHUEMCTB CITUPTOBOT IMPOMHUCIOBOCTI MPU3BOSTH
JI0 YTBOPEHHsI BEJMUE3HUX OOCSTIB BIIMPAlbOBAaHUX BOJ, SIKi (DOPMYIOTH CTiUHI BOAM BHPOOHHYOTO
mporiecy (1 1 eraHomy CympoOBOMKYEThCS YyTBOpeHHsAM 12-14 1 cTivHMX BoA) Ta 00’emy
nicisicnupToBoi 6apau (12-15 av® Ha 1 am® cnmpry).

3a BUTpaTaMH CHPOBHHHA BHPOOHHUIITBO CIHPTY - HaiimaciuTaOHimnie OI0TeXHOJIOrYHE
BUPOOHUIITBO B CBITi, € €TaHOJ] 32 BapTICTIO BAJIOBOTO MPOJIYKTY - TPETiil cepell BEIMKOTOHHAXKHOT
MPOYKIIii.

Cranom Ha cporogHi B VYkpaiHi, NapanenbHO, BiAOYBAa€TbCS IOETAllHE BIPOBAKCHHS
KOHIICTIi 30aJaHCOBAaHOTO BHKOPHCTAaHHS MPHUPOAHIX pECYpCiB Ta EKOJIOTIYHO Oe3MevHoro,
eHeproeeKTUBHOI'O PO3BUTKY MiJIPUEMCTB IPOMHUCIIOBOTO Ta BUpOOHHUOTO cripsiMyBaHHs. OCHOBHA
MeTa iX BIPOBAKEHHS CIPSIMOBaHAa Ha HEOOXITHICTH TOro, mo0 3abe3neueHHs: MOTped JII0ACTBA Y
pecypcax He CyNepedriIo NpiopuTeTaM OXOPOHH HABKOJIHMIIHBOTO CEPEAOBHUINA Ta 3A0POB’ S JTIOJEH.

BinnoBigHO 10 BHECEHHWX 3MiH, MOMJIMBICTH BHUPOOJSTH CIHPT ETHIOBUH (30Kpema sK
mikapcekuit  3aci®), CHOUPT eTHIOBUH  peKTHU(IKOBAaHWA BHHOTPAJHWN, CIOUPT  ETHIOBUH
pexTu(diKoBaHUN MIIOJOBUI, 3€pHOBUI TUCTWIAT 1 O10€TaHON HAAAETHCA CYO'€KTaM TOCIOAAPIOBAHHS
OyIb-skoi (pOPMH BIIACHOCTI 3a YMOBH OJICpP)KAHHS BIAMOBIMHOI JIiIEH3i1, sKa BUIAETHCS
MiIMPUEMCTBaM, WIO0 MAalOTh BCTAHOBJEHI IJIOJOOOBI CHCTEMH  BiJICOCIIOCTEPEIKEHHS 32
BUPOOHUIITBOM 1 BiIITyCKOM TIPOAYKIIii.

Takox, 3 1 tunas 2021 poKy J03BONISETHCA BBEACHHS B €KCIUTyaTallil0 Ta HalaHHA JJO3BOJIIB Ha
OyMiBHUAIITBO HOBUX IiAMTPUEMCTB 3 BAPOOHHIITBA CITUPTY ETUIOBOTO 3arajoM.

BoaHouac B YkpaiHi TEXHOJIOIisI OUHMIICHHS CTIYHHUX BOJ CIIUPT3aBOIIB, pO3pO0JIcHa BIILIOM
exonorii YkpHAlcnuptOionpoa, Ta 3acTocoByeThbcs B ocHoBHOMY Ha I «Ykpenupt». OnHak uepe3
HE3a/I0BUILHUH CyYyaCHHH CTaH OYMCHHX CIIOPYX Ta HU3bKY €()EeKTMBHICTH TEXHOJOTTYHHX MPOILECiB
OYMINEHHS Ta YTWIi3alii CTIYHI BOAHM € OJHUM 3 TOJOBHHX (PaKTOPIiB 3a0pyIHEHHS HABKOJMIIHBOTO
CepelOBUILA Ta CTBOPIOE HU3KY €KOJIOTIYHUX PU3UKIB [UI HACEICHHS.

Came TOMy BIOCKOHAJIEHHS Ta CTBOPECHHS! KOHLENTYaJbHO HOBUX METOJIB OYMILEHHS CTI4HOI
BOJIM CHOHPTOBUX IMIJNPUEMCTB Ta XapyoBOi NMPOMHUCIOBOCTI B YKpaiHi 3arajioM, € akTyaJlbHUM
HAYKOBHM 3aBIAaHHSIM.
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TKAYEHKO T.M., TKAYEHKO O.A., BOJIOLIKIHA O.C. (YKPAIHA, KWIB)

HEPCIHHEKTUBHICTDb IPOEKTYBAHHSA MAJIUX APXITEKTYPHUX ®OPM 3
BUKOPUCTAHHSAM AJIbTEPHATUBHUX JKEPEJ EHEPI'II

Kuiscoruil nayionanvruil yHigepcumem 0y0ieHuymaea i apximexmypu
03037, Hosimpoghnomevkuii npocnexm, 31, Kuis, Ykpaina,; tkachenkoknuba@gmail.com

Abstract. Environmentalists say that to meet all the needs of natural resources, humanity needs
1.75 planet Earth. That is, man consumes so quickly that the planet does not have time to replenish its
resources. The way out of this situation may be alternative energy sources, the widespread
introduction and use of which may lead to a decrease in the use of natural resources.

Merta: CTBOpPEHHS MPOEKTY 3YMUHKH TPOMAACBKOTO TPAHCIOPTY 3 BHKOPHCTaHHSAM
aThTEPHATHBHOTO JDKepena eHepril (COHYIHUX (DOTOSNEKTPUIHNX MOAYIIB 3 MOABIIHUM CKIIOM).

Ines crBopenHss MA®iB 3 BUKOPHUCTAaHHIM COHSYHHUX KOJEKTOPIB HE € HOBOIO. B CBITI iCHYIOTH
Oarato aHaJOTiB, 30KpeMa 3yMUHKA IPOMAJCHKOTO TPAHCHOPTY 3 (HOTOCNEKTPUUHUMH MOIYISIMH B
Jlornoni. ABTOHOMHa 3ynuHKa Oyma BcTaHoBieHa HaBiTh y Kwuesi (mix TPL[ "JlaBuma" i
cynepmapkeroM "Atrar"). [Ipote q0CBiqy MacOBOTO CIIOPYAKEHHS TAKUX 3YIMHHOK IIie He OyII0.

Ha nanwmii yac y Kuesi HapaxoByeThcs Oublie Hixk 2570 3yIMHOK IPOMaJICBKOTO TPAHCIIOPTY. 3
HuX 0yn3bko 1190 ocHalleHI naBiibHOHAMH OYiKyBaHHS, 664 — 3yNUHKOBUMH KOMIUIEKCaMu. Baprto
3a3HAYUTH, IO MaiXKe yci ICHYI0Ul 3yITHHKHU CIOKHUBAIOTh HEPTii0 3 eNeKTPOMEPEki, HEeOOXiIHY st
OCBITJICHHS B HIYHUH Yac Ta ONajCHHS B 3UMOBUH Mepio/.

3ynuHka Mae v-iomiOHy (opMy MOKpiBi, KOXHAa YacTWHA SIKOi HaXWieHa Mg Kytom 15
rpaxyciB /0 TOPHU30HTY. ABTOHOMHICTh 3YIHMHKH JIOCSTAETHCS HUISIXOM BCTAHOBIICHHS COHSYHUX
(hOTOCNEKTPUIHNK MOIYIIB 3 TOJBIHHUM CKJIOM i OJIOKYy aKyMyJSATOPIiB IJIsl HAaKOMUYEHHS €HEpTii.
Takox MOXKJIMBE BCTAHOBJICHHS CIICIIaIi30BAHOTO KOHTPOJIEPY JIJIS YIIPABIIHHS MPOIIECOM 3aps/IKUA Ta
BUTpAT €Heprii.

VY Tabiuui HaBeAEGHO KiJBKICTb ENEKTPOEHEprii, Ky OyIayTb BHPOOJSATH COHAYHI NaHETl B
3aJIeKHOCTI BiJ] Opi€HTAIlil ITOKPiBIIi.

Tabnuys 1
KinbkicTh BUP00JI€HOI eJIeKTPOeHeprii
OpienTanist nokpisii | Kinbkicts BUpoOieHoi enekrpoeHeprii, kBT
3axin 2030,4
TTiBneHHunit 3axin 2171,2
ITiBneHn 2269,6
ITiBnennuii Cxin 2266,2
Cxin 2163,7

TakuM YMHOM, BUKOHAHMI MPOEKT 3YNHHKU CIPUSE CTAIOMY PO3BHTKY MICT, BKIIOYAIOYU
HACTYIIHI TIepeBaru:

- QBTOHOMHICTb 1 €HEPrOHEe3aJIeXKHICTh (33 paXyHOK BCTAHOBJICHHSI COHSYHUX (POTOCTEKTPHYHHUX
MOJYJIB 3 MOJIBIHHUM CKJIOM 1 OJIOKY aKyMYJIATOPIB JUIA HAKOIIMYEHHsI eHeprii);

- exomoriuHicTh. CoHsYHI Oarapei BHKOPHCTOBYIOTH B SIKOCTI JDKepelia TEIUIOBOT eHeprii
aNbTEpHATHBHI JiKepena (COHSYHI TpoMeHi). 3aBIsKH I[bOMY BOHU € EKOJIOTIYHO YHCTHUMH,
0Oe3ICYHUMU,

- €KOHOMIYHICTh. TepMiH OKYIHOCTI CTaHOBUTH OJIU3bKO 7 POKIB, IO BaXXKJIMBO, 3 OIVIALY Ha,
NPaKTUYHO HEOOMEKEHHUI TepMiH eKcIuTyaTaliii;

- comiajgbHa ckJagoBa. IIpoeKT 3yNMHKM TIpOMAaICbKOrO TPAHCIOPTY 3 BHUKOPHCTaHHSIM
aIbTEPHATUBHUX PKEPEN €Heprii Ja€ MOXJIMBICTb CTBOPHUTH OibIl KOM(OPTHI YMOBH mepeOyBaHHS
JIOJIMHM HA TaHOMY 00’ €KTi.
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OAJIAMAPEHKO $1.B. (YKPATHA, BIHHULLS)

3ABE3NEYEHHS EHEPTETUYHOI ABTOHOMII ATPAPHUX
HIAIIPUEMCTB HA OCHOBI BIOMACH

Binnuyvkuii nayionanvHutl acpapuuil ynieepcumem
21008, yn. Consuna, 3, Binnuys, Yxpaina; yannetlamar@gmail.com

Abstract. Ukraine has consistently high volumes of production of basic crops with the prospect
of further growth, which is a powerful source of various types of waste and by-products according to
2018 data, the economic potential of these types of biomass available for energy production is almost
10 million tonnes, which is 46% of the total biomass potential (20.9 million tonnes), while data values
are stable in recent years, the share of utilization of the total potential is only 11.3%, which confirms
the problem of this study. Today, agricultural biomass (cereal straw and rapeseed, by-products of corn
for grain and sunflower) remains the main component of biomass energy potential in Ukraine.

[MousTrs “edexkTUBHICTH” € ©araToaclneKTHUM pPIi3HOOIYHMM 1 BHKOPHCTOBYETHCS B PI3HHX
cdepax AisTBHOCTI, 30KpeMa i OioeHepreTUi.

B Toii e wac, riao0anbHa 3MiHA KIIMAaTy — OJIHA 3 HAWTOCTPIMINX €KOJOTIYHHUX MPOoOJIeM fAKi
CTOSITH Tepes JroaAcTBOM. OCHOBHOIO NPHYMHOIO 3MiHU KJIIMaTy € BUKOPHCTaHHS BUKOITHOTO MaJlBa
Ta HeeEeKTUBHE CIIOKMBAHHS €Heprii, Mo BUpoOmseThcs. [lapHUKOBI ra3u, IO YTBOPIOIOTHCS
BHACJTIJIOK JisUTLHOCTI JIFOIMHU, BUKJIMKAIOTh MMOCHJICHHS TAPHUKOBOTO €(heKTy.

Opniero 3 ramyseir, mo 3abe3rnedye e(peKTHBHICTH 1 CTaNiCTh arpapHOro BUPOOHMIITBA, €
eHepreTuka. Pa3oM 3 THM, MpH BCTAHOBJCHHI OOCSTIB POCIMHHUX BIJXOIB, SIKI MOXYTh OyTH
BUKOPHUCTaHI HA €HEPreTHYHI [iJIi, He0OXiTHO OpaTH 10 yBaru iX KilbKiCTh, 10 HE 0OMEXYye MOTpeOn
POCIMHHUIITBA | TBAPUHHHUIITBA.

Y3aranpHUBIIN Pi3HI TOMNISIM HAYKOBI[IB MIOAO BUKOPHUCTaHHS COJIOMH Uil TOTped
TBApUHHMIITBA 1 JUIA MiATPUMKH POMIOYOCTI IPYHTY, MPOTOHYETHCS JOTPUMYBATHCH MO3HIII, IO
HANOUTBII MPUIHATHAM € BiJIHOIICHHS KiJIbKOCTiI COJIOMH 1 BaJloBOrO 300py 3epHa, sk 1:1, ToOTO Ha
OJIHY TOHHY 3i0paHOro 3epHa NpHIIaac OAHA TOHHA conoMu. [Ipu npomy mepenbadaerses, mo 50 %
BiJl KUIBKOCTI OTPHUMAaHOi COJIOMH BUKOPHCTOBYETHCS Ui BHUpoOHMUYMX moTped 1 50 % MokHa
BUKOPUCTATH Ha eHepreTHyHi mimi. Take CHiBBiTHONIEHHS NPUHHATO HAMH IIPH PO3PaxXyHKY
€HEePreTUYHOro MOTEHIIATy COJIOMH OCHOBHHX BHJIIB CUTBCHKOTOCIOAAPCHKUX KYIBTYD (pHC. 1).
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™ YKpaina 130774,05 143740,8 134671,65 154218,4 150361,5
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Puc.1. JlnHamika eHepreTHYHOro MOTEHIiaTy POCIMHHOI 0i0MacH B CilIbCHKOTOCIOIAPCHKHUX
mignpueMcTBax Ykpainu ta Binaunpskoi obmacti, 2015-2019 pp.

AHani3 pHCYHKY TIOKa3aB, III0 CHEPreTHYHHI TOTEHI[ial POCIMHHOI OiomMacu B
CIITbCHKOTOCIIOIAPCHKUX TIANMPUEMCTBAX YKpaiHu Ta BiHHWIBKOI 00JACTi B JUHAMII ITOCTIHHO
3poctae. Hapasi oCHOBHUMH JKepenaMu Oiomacu B YKpaiHi (SKIIO He OpaTl 10 yBaru JACPEBUHY) €
BIJIXOM 1 3aQJMIIKH CUJILCBKOTO rocCroaapcTBa (cojioMa, cTedja Ta CTPHXKHI KYKypyA3H, crebiia Ta
JYIITAHHS COHSIIHUKA).

Buxopucranas 6ioMacu sIK IMajauBa MPH BHPOOHMIITBI TEIUIOBOI €HEPTii I 3a0e3MeueHHS
moTpe0 B OMAJICHHI Ta TapsYOMY BOJOIIOCTAYaHHI J1a€ 3HAYHI €KOHOMIYHI IepeBard, amke Iie
JIO3BOJIUTH 3MCHIIMTH OFO/PKETHI BUTPATH HA OMAICHHS, a TAKOX CKOPOTHTH BHKHIU MAPHUKOBUX
ra3iB Ha noHax 8,0 muH T CO2 o kinmg 2020 poky.
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JIYHAEBCBKA H.I., 3EHIOK O.10., BOHJI3UK JI.JI., IIIYJUIO T.C. (YKPAIHA, KUIB)

BITPOBAI)KEHHS TEXHOJIOT'TI 3AMIIIIEHHA BUKOITHUX ITAJIMB B
EHEPI'ETHLI TBEPJ1OIO BIOMACOIO (TEXHIYHI TA ITIPABOBI PILHEHH#)

Incmumym syzinbnux enepeomexuonoeiv Hayionanonoi akademii nayx Ykpainu
04070, eyn. Anopiiecvka 19, Kuis, Yxpaina, ceti@i.kiev.ua

Abstract. The technologies of complete or partial replacement of fossil fuels in boilers of a
wide range of capacities with renewable solid fuels are presented. The advantages and disadvantages
of these technologies are indicated. Examples of state support for the introduction of such technologies
in developed countries of Europe and Asia are given. The importance of the introduction of these
technologies to ensure the energy security of Ukraine is indicated.

VY 2018 pomui BUpOOHHIITBO €JEKTPOEHEPTii B YKpaiHi i3 3aCTOCYBaHHSM BUKOIIHOTO TajiBa Ha
TEC Tta TEL ckmamamo 36,9%, 7,5% - TI'EC, 1,7% - anmpTepHaTHBHa eHepretuka. MikHapoaHi
eKoJoriuHi yroau Ykpainu Ta nonoxxeHHss Hooi enepretndnoi crparerii 10 2035 poxy 3000B’A3yI0Th
CKOPOTHUTH (a3 JIO MMOBHOTO BUKJIIOYECHHS) BUKOPUCTAHHS BYT1JLJISl B €HEPTETHINI 38 paXyHOK BBEICHHS
B CEKCIUTyaTalil0 HOBHX TMOTY)KHOCTEH Ha BIJHOBIIOBAaHUX JDKEpelax eHeprii. AJje, B pealisx
CHOTOJICHHS, Ha 3[IIICHEHHS TAKOTO MEePEXO0.Ty 3HaJOOUTHCS HE OJTHE NECATUPIUIS

[MpomoHy€eThCsl, HAa CEpeHBO- Ta JOBTOCTPOKOBY IEPCIEKTUBY, 0a3ylOuMCh Ha CyYaCHUX
BITYM3HSIHUX TEXHOJIOTIAX CHAIIOBAHHS OlOMacu, TBEPIUX TOPIOYMX BIIXOJIB Ta IX CyMimei 3
BYTUJUISIM, 3HAYHO ITOKPANIUTH TMOKA3HUKHA EHEePreTHYHOI Ta EKOJOTidHOi Oe3mekd i Mph oMY

3aMICTHTH 10 3 MIJIH. TOHH BYTUJIIS Ha €JEKTPOCTAHITISX.

Taki TeXHOJNOTIi MOBHOrO (VIS KOTJIIB MaJMX Ta CEPEIHIX MOTYKHOCTEH) Ta YaCTKOBOTO (s
koTniB TELl Ta TEC) 3amimieHHst Byriuisi Ta MPUPOAHOTO Ta3y po3poOiieHi B [HCTHTYTI BYTUTBHHX
eneprorexnonorii HAH Ykpainn.

IlepeBaramu TeXHOJIOTiH CHIBHOTO CHANOBAHHS - (YACTKOBOTO 3aMIIlIeHHs) BYTULISI 610Macoro
- € CKOPOYEHHSI BUKU/IIB OKCH/IIB BYTJIEIIO, CIPKH Ta My Ha YacTKY 3aMilllyl04oi TBepI0r0 GioMacoro.

EXOHOMIYHO — I1e TaK0X MOYKJIMBICTH CITaJFOBATH OIOCUPOBUHY 3 HAWBHUIIMM K.K.J, @ TAKOXK HE
3aJIe’KaTH B CE30HHOCTI 300py Ta KijgbKocTi Oionmanmusa. OcoOIMBOCTI MPOLECIB TOPIHHS CyMilIen
TaKUX PI3HOPIJHUX 3a CTYINEHEM MeTaMop(i3My TMajvB BpaxoBaHi B PO3POOJIIEHUX 1HCTUTYTOM
MPOEKTaX PEKOHCTPYKIIii KOTIOArperariB pi3HOI MOTYKHOCT.

BigHOBIIOBaHOIO CHPOBHHOK MOXYTh OYTH TakoXX TBepAi MOOYTOBI BIIXOAH, BiIXOIH
CUTBrOCIIBUPOOHUIITBA 1 T. iH., ajJie B IIbOMY BHIIQJIKy BEJIHKY POJIb B TAKOMY CIIAIIOBaHHI MOYHHAIOThH
BIJIIrpaBaTH TEXHOJIOT1T OYMCTKY BUXIIHUX ra3iB CHAOBAJILHUX YCTAHOBOK.,

[Ilomo moBHOTO NepeBeIeHHs KOTIIB HAa CITAIIOBAHHS 010MacH, TO IIeH MPOIeC Mae SIK IepeBaru
(MOIJIMBICTH 3aCTOCOBYBATH «3€JECHUH Tapu¢» Ha BUPOOJEHI NPOIYKTH, CYTTEBE 3MEHIICHHS
UIKIIJTMBUX BUKUIB 3 BUXIJTHUMHU Ta3aMH) TaK i HEJONIKH (BTpaTa YacTHHHU TOTYKHOCTI, 3HAYHUH
00CsT PEeKOHCTPYKIIiT, OiNTbIII TUTOMI BUTpaTH Ha 1 KBT BCTaHOBIIEHOT IOTYKHOCT1).

Mogpepnizanist BitTun3HsaHUX eHeproOyokiB TEC ta TELl min cminbHe ¢axenbHe CHaaiOBaHHS
Byrimsi Ta OilonanmuBa (200 TEXHOJOTIT MOBHOTO 3aMillleHHS) 3 MIiHIMAJIbHUMH BHUTpaTaMu Ta
HAJIE)KHOK HOPMATHBHO-TIPABOBOIO Ta T'POMAJICHKOIO MiATPUMKOI MOXKE 3a0e3leynTd B YKpaiHi
cTilike ()yHKUIOHYBaHHS €HEPrOCHCTEMH 1 TEIUIOBOI T'eHepalii B yMOBax IJI00aJbHUX 1HTErpaLiiHuX
MIPOIIECIB 10 MPUHHATTS PillICHb MO0 BIPOBAKEHHS OUTBII €PEKTHUBHHUX 1 €KOJIOTIYHO JOCKOHAIINX
€Hepro0JIOKiB i CHCTEM HAKOITUYEHHSI €lIeKTPOSHEPTIi.

B Vkpaini cyyacHa KOH’IOHKTypa LiH Ha BYriuis Ta Oiomacy (3 ypaxyBaHHSM BIUIUBY Ha
HaBKOJIMILTHE MPUPOAHE CEPEAOBUILE Ta 30POB’Sl HACEICHHS) NEMOHCTPYE MOXKIIHMBICTH €(EKTHBHOI
peamizaiii NPOEKTIB CHUIBHOTO CHAJIOBaHHS, ajleé TEPMIH OKYITHOCTI HAMpsMy 3aJIeXKHUTh BiJ
MiATPUMKHA JIEPKABOIO TaKHX EKOJIOTIYHO CIIPSIMOBAaHUX NPOEKTiB. JlOCBiN CBITOBUX JIijiepiB
BIPOBaUKCHHST Takoi TexHonorii (BemukoOputanis. [anis, Hizepnanmu, SAnonis Tta iH.)
JIEMOHCTPYIOTh BEJIMKY Pi3HOMAaHITHICTh MTPABOBUX 3acajl M€l MiATPUMKH, KOKEH pa3 3 ypaxyBaHHIM
0COOJIMBOCTI HAIIOHATFHUX YMOB, IIEPCIIEKTHB PO3BUTKY Ta €KOJIOTIYHOI0 3aKOHOIABCTBA.
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XIPIBCBKHU I1.P., XIPIBCbKUH P.I1. (JIbBIB, YKPATHA)

OCOBJIMBOCTI PEAJIIBALII TPUPOJTHO-PECYPCHOI'O HOTEHIIAJTY
Ob’€IHAHUX TEPUTOPIAJIBHUX I'POMA/L YKPAITHU B YMOBAX
3AIMCHEHHA PE@OPMU MICIHEBOI'O CAMOBPAAYBAHHA

JIvsiscokuil HayioHanbHul a2papHull yHigepcumem
80381, syn. B. Benuxoeo, 1, [[yonsnu, Jlvsiecoka 0oa., Yrpaina, nauka_lnau@ukr.net

Abstract. The systematization of scientific approaches to the classification of natural resource
potential of local governments has been identified and systematized. The natural resource potential of
territorial communities is structured. The main problems of realization of natural resource potential of
the united territorial communities of Ukraine are revealed. The complex characteristic of the
conceptual-structural model of natural-resource potential of territorial communities is given. Emphasis
is placed on the main aspects of the formation of modern financial and economic mechanisms for the
capitalization of natural resources of UTC. It is investigated that the natural resource potential of
UTCs provides an opportunity to increase the level of their financial capacity by filling local budgets
through the development of relevant territories. Perspective approaches to improving the efficiency of
realization of natural resource potential of communities are presented.

3B’SI30K MOMDK pI3HHMH THIIAaMH TPUPOIHHUX pecypciB (opMye TpoIecC BHUKOPUCTAHHSI B
rociogapcbkiii  mismmeHOCcTi OTIT THMX iX BHIIB, pe3ynbTaT peamizalii KOTPUX NPU3BOJUTH JI0
MOKPAICHHS TIOKa3HHWKIB MiclieBUX OrokeTiB. EdekTuBHa peamizaliss MpPHPOI0-PECYPCHOTO
NOTCHLIaTy € MOXJIMBOIO JIMILIE 33 YMOBH OLIHKH CTaHy M MOXIIMBOCTEH HaBEAECHUX PECYPCIB y
rpoMazax. [Ipote, Ha CbOTOIHI, CAMUMH K TPOMaJaMH HE OMpPalbOBAHO HHU3KHU MPOOJIEMHUX MUTaHBb
BITHOCHO MOXIIMBOCTEH peaitizalii HasiBHUX MPUPOJHHUX PECypCiB, KOTPi 3HAXOAATHCS HA TEPHUTOPIl
OTT, ockibKH OUTBITICTh MYHIIUTIANMITETIB HE 3AIMCHIAIN aHANI3y pecypciB, KOTpi iM HanexaTts. Came
TOMY, EKOHOMiKO-MaTeMaTH4YHE MOJEJIOBaHHS NPUPOJHO-PECYPCHOTO MOTEHLiamy 00’ €JHaHUX
TEPUTOPIaIbHUX TpoMaj, HEOOXiHO 3MIMCHIOBATH B pO3pi3i THIIIB TPUPOJHUX PpECypciB, i3
PO3MONIIIIOM TEpUTOpii, HA KOTPil iX pO3TallOBaHO, y BIAMOBIAHOCTI JO iX IOPUIUYHOIO CTaTyCy
(3eMeNbHUX pecypciB JAepikaBHOI, TPOMAJICHKOI (KOMyHaIIbHOT) ()OpM BIACHOCTI), (PYHKIIIOHAIEHOTO
BUKOPHUCTaHHS, 00CSTIB PO3BiJJaHHUX 3alaciB KOPUCHUX KOTAJIHH, JileH3ii Ha X BUKOPUCTAaHHS TOIIO.
OKpeMo BapTO BU3HAYUTH €KOJIOTIYHO HeOe3IeuHi TepuTopii, KOTpi MOXKYTh 3a3HaBATH HETaTUBHOTO
BIUIMBY B MaiiOyTHIX miepioyax.

Bkazane MonemoBaHHS Hajgae 3Mory Bu3Haudatu ¢inancoBi pecypcu OTI y mepcnexkTusi,
JEMOHCTPYIOUH, 110 HEOOXiTHO BPaxOBYBaTH i HE3aisiHI y BUPOOHHYO-TOCIIONAPCHKOMY 00Iry Taki
pecypcH TepUTOpiH, SIK 00CAT MPUPOJHUX PECYPCIiB, Y TOMY UYHUCIHI - MiHEpaJIbHHUX, PEKpeariiHux u
micopux. Ominky ¢inancoBux pesynbratiB OTI Big peamizamii He3aiTHUX Ha MOMEHT JIOCIHIKCHHS
BJIACHUX MPUPOJHUX PECYpPCiB BapTO 0a3yBaTH HA MPOTHO30BAHOMY PO3PaxXyHKY AOIIILHOCTI IXHBOTO
BUKOPHUCTAHHS MPOTATOM BU3HAUEHOTO TIEPioy Yacy i3 ypaxyBaHHSIM BUTpAT MO0 peaizaiii. Takox
KOHILIENTYaJIbHO-CTPYKTYPHI MOJI€JIi IPUPOIHUX PECYPCiB HEOOXiAHO BUKOPUCTOBYBATH 33 IS

® OL[IHKY 1HBECTHLIHHO-€KOHOMIYHOTO MOTEHLialy i iHBeCTULIHOI MpUBaOIMBOCTI TepUTOPiT
OTT, ¢hopmyBaHHS KJacTepiB i IHIIMX pecypCcHUX 00’ €THAHD;

® CTHMYJIIOBAaHHS CHiBpPOOITHHLTBA TPOMaJ ¥ MIKIPOMAACHKHMX 3B’SI3KIB 337151 CHIJIBHOTO
BUKOPHUCTaHHSI PECYPCHOTO MMOTEHITIAIY;

® M JTPUMKH CTaJIOr0 PO3BUTKY TEPUTOPIii;

® [IOIIYKIB 1 BUSIBICHHS pe3epBY POCTY MOKa3HUKIB (pinaHcoBoi cripomokHocTi OTI .

OntumanbHe BHKOPHCTaHHS MPUPOJHO-PECYPCHOTO TOTEHIliAly TrpoMand 0a3yeTbcsl Ha
HACTYIHUX NMPUHIIHATIAX:

e  CHUCTEMHOMY:  mepen0adae  BCTAHOBICHHS  ITIOMIDK  OKPEeMUMH  €JIeMEHTaMHu
NPUPOJTHOPECYPCHOTO TOTEHINANy 3B’s3Ky, KOTpHi 3abe3redye IUTCHICTh WOTO BIATBOPEHHS Ta
(GyHKLIOHYBaHHS;

® KOMITJICKCHOCTI: TiCHO 3B’SI3aHMIA 13 TPUHITUIIOM CHCTEMHOCTI Ta Tiepeadavae JTOCIHiHKeHHS
KOPIHHHUX B32€MO3aJIC)KHOCTEH MOMIXK CTPYKTYPHUMH €JIeMEHTaMU IPUPOTHOPECYPCHOTO MOTEHIIIaITy,
iXHIO 3MIHY W PO3BUTOK Yy ITPOCTOPI Ta Yaci 3rigHO KUIBKICHUX Ta SKICHUX O3HaK.
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CEMIHAP 3

IHHOBALIHI IPUPOJJOOXOPOHHI TEXHOJIOTTI.
TEXHOJIOTTi NIABU-IEHHSI EOEKTUBHOCTI
BUKOPUCTAHHSI MATEPIAJIIB, BOJM TA EHEPTTI.
EKOIHOBAILIi B APXITEKTYPI
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ALNIKOV Y.N., TREHUB N.Y., BONDARENKO V.V. (UKRAINE, KHARKIV),
VEI VENTSZIUN (CHINA, KUN MIN)

INNOVATIVE 3D-PRINTER TECHNOLOGIES IN ENSURING SUSTAINABLE
DEVELOPMENT OF A LIVING ENVIRONMENT

Kharkiv State Academy of Design and Arts
61002, Ukraine, Kharkiv, Mystectv str., 8; kafedra.inob@gmail.com

Abstract. This article is aimed at determining the principles and methods of 3D-printer
technologies in the aspect of ecological design of the living environment. It was analyzed and
systematized world experience of formation of architectural and design objects created by the use of
3D-printing technology. The article presents the results of the course of conceptual design and
diploma works of the Faculty of "Environmental Design" of the Kharkov State Academy of Design
and Arts. The work outlined the prospects of theoretical and experimental research of innovative
technologies in environmental design.

On the basis of historiographic materials and monitoring data were identified the advantages of
the innovative 3D-printer technology implementation in the formation of architecture and design
objects. The problematic issues in this area give evidence to the relevance of the topic.

The work is based on the use of systematic and integrated approach, a general scientific method
of art history and factor analysis, a monitoring method, a method of subjective expert assessments, as
well as special research methods.

It were analyzed the author’s design-propositions based on the use of 3D printing technologies
(foreign and domestic experience, students experiments of the Faculty of Environmental Design at the
KSADA as part of the educational and professional program of conceptual course and diploma work).
It was formed a classification of 3D-printer equipment with a description of its working principles and
the materials used in the performing design objects of various shapes and sizes. It were identified the
principles of ecological formation in object-spatial environment by means of 3D-printing technologies
and their impact on environmental safety. It were developed the recommendations on the introduction
of 3D-printing technology in the production of ecological architectural structures and design-objects in
order to ensure balanced management of the environment.

The analysis of 3D-printing technology showed its main advantage - a quick and high-quality
path from an idea to the final product: 1) reducing the duration of the production process of prototypes
and workers employed in it, reducing the cost of the product; 2) an increase in the unlimited
complexity of the form and quality of products; 3) improvement of the environmental aspect of
production (non-waste production, production from secondary raw materials, the use of biomaterials
that quickly decompose into safe substances in natural conditions); 4) expanding the compositional
capabilities of shaping in the activities of the architect and designer (on the creation of prototypes and
small series of high quality without the involvement of industrial production). Due to its features, 3D-
printing technology makes the shaping of objects of the object-spatial environment ecological,
economical, and high-tech. Such properties open a new level of ecological culture of society.

In the field of innovative additive technologies in the design of the object-spatial environment,
the following issues remain debatable: 1) improving the production efficiency of high-tech products
from various materials (the use of environmentally friendly materials, speed, print quality, printing
with various materials); 2) the availability of quality products for wide sections of the population; 3)
the expansion of the principles of recycling, the maximum disposal of waste products up to waste-free
production.

The use of innovative additive technologies (including 3D printer technology), environmental
assessment of products at the project stage brings environmental design to a whole new level. It were
outlines the prospects for further theoretical and experimental studies of innovative technologies in the
design of architectural environment in order to obtain an optimal model for the adaptation of the latest
world trends and experience in additive technology to regional conditions that will ensure sustainable
environmental development of the living environment.
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OJII®EPYVYK B. (YKPATHA, JIbBIB)
BIOPET'YJiALIA HOPYIEHUX I'PYHTOBUX EKOCUCTEM

Hayionanonuu nicomexniunuti yHisepcumem Yxpainu, éyn. een. Yynpunxu 103, Vrpaina;
victorijaoliferchuk@gmail.com

Abstract. Studies of the use of mycorrhiza using the preparation “Mikovital” from vegetative
cells of black truffle in the practice of bioregulation of disturbed soil ecosystems indicate its unigue
ability to positively affect the interaction of microorganisms and plants in the histosphere, rhizoplane
and rhizosphere. Mycorrhiza, which is formed as a result of the preparation promotes the formation of
a balanced microbial group in the area of plant roots and thus promotes productive plant growth. We
have developed and successfully implemented biotechnology to restore harmonious and well-balanced
living conditions of mycobiota and microbiota in the soil in disturbed soil ecosystems after mining and
deforestation. Bioregulation involves the creation of a technological map of soil restoration based on
mycological and chemical analyzes of soils.

Mikpominery, sk 1 Bci 0l0JOTiYHI cucTeMH Ha 3eMili, pearyrloTh Ha 3MiHH y JIOBKULI Ta €
SCKpPaBUMH 1HIUKATOPaMH CTaHy €KOCHCTEMH TPYHTY. J[I KOXKHOTO 3 THIIIB TPYHTIB Ta POCIMHHHX
acomianid xapakTepHUi crennivyHuid CKIa] MiKpomineTiB. J[iIs OMIHKM SKOCTI CcepeoBHINA
PO3BUTKY POCIMH MU BUKOPHUCTOBYEMO METOJ OlOIHIMKAIlT 3a JOIOMOTOK MIKPOMIIETIB TPYHTY,
3aCTOCOBYEMO METOJIM KiJIbKICHOT €KOJIOT], Ta JJIsl BUSBJICHHS B IIEBHUX 010T€OIEHO3aX XapaKTePHHX
rpyn rioMineTiB, BAKOPHUCTOBYEMO CTATHCTUIHUNA METOJ] KOPENAIHHNX TIIESI]I.

Cepen  MIKpOMIIIETIB ~ TPYHTYy  sSCKpaBUMHU  OiOiHAMKATOpaMH €  MEJIaHiHBMICHI
(TeMHOIIrMEHTOBaHI) AeHTepoMineTn. YUCIIeHH] TOCIIHKCHHS BKa3ylOTh Ha iX Y@ - pe3UCTCHTHICTD,
a TaKoX IX TOJIEPAHTHICTH NI0 PaJIiI0AKTHBHOTO BHUIPOMIHIOBAHHS Ta IO Mii pAMy MOIIOTAHTIB Y
HaBKOJIMITHHOMY CEPEIOBHII, TAKUX SIK BAKKI METAJIH, TIECTHUIM/IH, TIOBEPXHEBO aKTHBHI PEUYOBUHHM Ta
i XiMivHi enemeHTH. Mu 6nn3bko 20 pokiB Bifi3Ha4aeMo 30UIBIICHHS BiICOTKY MEJIaHiHBMiCHHX
BUJIB TPUOIB Ta X BUJOBOTO PI3HOMAHITTS y MOPYIIEHUX JiSUTHHICTIO JFOJAWHU TPYHTOBHX €KOTOMAX.

Tuber melanosporum VS 1223 € menaHiHBMiCHMM aCKOMIIIETOM, i MH BHOCHJIH IITaM y CKJIJi
npenapaty «MiKoBiTaID» 3 METOIO MiKOPH3allii pOCIIMH Ta BIUIMBY Ha BIACTUBOCTI TPYHTY .

BaxnuBuM MexaHI3MOM TNPHCTOCYBaHHS TPHUOHHMX YIrpyNOBaHb JIO CTPECOBUX (AKTOPIB €
NPUHLAI B3a€EMO3aMIiHM, KU MU CIIOCTEPIraeMoO y JOCTI/DKYBaHHX €KOTOIAX: SIKIIO OJHI BHIN
rpubiB 3HUKAIOTh, TO iHINI, MEHII YyTIHMBI A0 HbOro (akTopy, MOXKYTh MPOSBIATH cebe Ta
BUKOHYBaTu iXx Qynkuito. [Ipu BBexenni Tuber melanosporum VS 1223 'y rpyHTH, 3a0pyaHeHi
BOKKAMH MeETaJaMH, IMECTUIMAAMH Ta IHIIMMH IOJIOTAaHTAMH, a TAaKOX y TPYHTH HOpYLIEHI
pyOaHHIMH JTiCiB, CIIOCTEpiraiach 3MiHa Y MIKPOMIIIETHOMY CKJIaJli TPYHTY Yy OiK 30iNbIIEHHS BB
3UMOTEHHOI Ta aBTOXTOHHOI TpyH, 30aradeHHs OiOpI3HOMAHITTS BHIIB, 3MEHIICHHS KiTBKOCTI Ta
BUJIOBOTO Pi3HOMAHITTSI IMapa3uTiB. My OB’ 3yEMO 1110 TIO3UTHBHY JIit0 i3 BIACTHBOCTSIMH MEJaHiHY.
Y MenaHiHI BUSBJICHI HECHApeHI €JNeKTPOHH, IO HaJae HOMY BIACTHBOCTI CTaOUTPHUX BUTBHUX
paaukaniB. Menaniau, mops 3 QepmeHTamu cynepokcuauc-mytaszor (COJl), karamaszoro i
MEPOKCH/IA3010, MalOTh (DYHKIIFO MPOTEKTOPIB BiJl KUCHEBUX paaukaiiB (O2.-) 1 CHHIVIETHOTO KHCHIO
(..02), Wm0 € CHIBHUMH OKHUCIIOBadyaMu. BOHM € HaWCHJIBHIIMMM TPUPOAHUMHU AHTHOKCHIAHTH.
MenaHiHu 31aTHI HEHTpai3yBaTH pi3Hi BUIBHI pajiiKalii, 0 BUHUKAIOTH B JKUBIM KIITHHI MiJ{ JII€F0
MIPOHUKAIOYOI pajialii, yiabTpadioieTOBOro ONPOMIHEHHS, PI3HUX TOKCHUHIB 1 (DEPMEHTIB aTOreHHUX
OaxTepil.

Omxe, MiKOpHU3allis pOCIMH MellaHIHBMICHMM ackominieroM Tuber melanosporum VS 1223 B gac
BiJTHOBJICHHS TPYHTOBHX €KOCHCTEM € €(DEeKTHBHIM METOJIOM JIsl O10peTyIsIil IPyHTOBUX €KOCHCTEM.
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SVIETKINA O., LYSYTSKA S., KOVERIA A. (UKRAINE, DNIPRO)
A NEW APPROACH IN THE RECYCLING OF SPENT LITHIUM-ION BATTERIES

Dnipro University of Technology
49005, av. Dmytra Yavornytskoho, 19, Dnipro, Ukraine; svietkina.o.y@nmu.one

Abstract. Based on the bioleaching of valuable metals from pre-mechanically activated black
mass the alternative technology for the recycling of spent lithium-ion batteries (LIBS) has been
proposed. The advantages of the combined approach are a simplified technical and technological
scheme of production, environmental safety and lower capital intensity.

Even after 3-5 years of operation (medium service life), LIBs need recycling. LIBs component
belong to the second class of hazard materials, contribute to environmental problems, and are harmful
to live organisms, human health. Currently, only 5% of spent LIBs in Europe are recycled, which leads
to a high risk of environmental pollution. Moreover, metals that are part of LIBs are rare and not
renewable. The problem is further complicated by the fact that the specific cost of processing LIBs is
up to 1 € per 1 kg, which is 3 times higher than the cost of the resulting materials.

Meanwhile, the battery of an electric car is a cell that rapidly inactivates. This is due to the fact
of charging and discharging of LIBs, there are irreversible destructive processes, in particular, the
structural degradation of electrode materials. According to this, solving the issue of rational recycling
of anthropogenic wastes to extract useful components is an urgent global problem, which is intensified
in the absence of efficient and environmentally friendly technologies.

We propose the alternative technology for the recycling of spent LIBs. The technology involves
preparing the black mass for bioleaching by grinding in a vertical vibrating mill designed at the Dnipro
University of Technology instead of burning, as is currently done in Japan, Canada, and other
countries. Grinding can take place in two modes, continuous and periodic. The dry grinding process in
inert gas or a liquid inert atmosphere prevents solid-phase mechanochemical reactions in the black
mass. "Wet" disintegration in this case is more attractive, due to the simultaneous recycling of liquid
electrolyte through condensation in a special container.

The generalized scheme for the implementation of complex technology includes the following
stages:

- preparation of spent LIBs components by mechanochemical activation;

- recycling of battery systems by converting the metal components into the soluble phase;

- indirect selective bioleaching of metals with the participation of chemolithotrophic bacterial
cultures;

- precipitation of target products by special reagents.

Mechanical activation of anthropogenic waste materials helps to reduce the amount of
extractant, accelerate the process of formation of metal solutions and their extraction. As a result, only
ferrous and nonferrous metals remain, such as lithium alloy and powder, as well as cathode residues
with nickel, manganese, cobalt, and aluminum. Subsequent selective extraction of metals involves the
decomposition of chemical compounds of the target components and their conversion into a soluble
form with subsequent bioextraction.

The conditions for the implementation of the biotechnological cycle with the participation of the
metabolic potential of acidophilic mesophilic microorganisms are the following: the amount of black
mass/bacterial suspension in the range of 1:44-1:56; temperatures of 29-30 °C; pH value in the range
of 2.2-4.0. In this case, autotrophic bacteria possessing a strong enzyme complex and can effectively
consume substances of various energy substrates, transforming them into environmentally friendly
compounds. The possibility of additional extraction of metals from spent LIBs and achieve a high
extraction rate is realized by regulating the acid-base balance of the liquid phase.

Thus, the mechanochemical preparation of raw materials and methods of its bioprocessing will
determine the mechanism of the selective action of certain groups of microorganisms on metal-
containing components, in particular, to determine their ability to neutralize toxic components and the
efficiency of valuable metals.
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ANTONENKO N. (UKRAINE, KYIV), RUMILETS T.,
BAKHTIN D. (UKRAINE, ODESA)

HEALTHY ENVIRONMENT AS ONE OF THE KEY PERFORMANCE
INDICATORS OF LIBRARY SPACE

Kyiv National University of Construction and Architecture
03680, 31 Povitroflotskyi Av., Kyiv, Ukraine; knuba@knuba.edu.ua
Odessa State Academy of Civil Engineering and Architecture
65000, 4 Didrichson Str.t, Odessa, Ukraine; list@ogasa.org.ua

Abstract. Based on the study, it was found that the measures that are being taken quickly in
connection with the COVID-19 pandemic are situational and will have a temporary effect. The
problem of paralysis of this social system is the lack of attention to basic human needs, in particular, to
ensure a healthy environment. The possibility of introducing the WELL Building Standard
certification model in the reconstruction and construction of new libraries is considered. This measure
is expected to increase the efficiency of modern libraries.

There is an idea that a library is effective if its social, cultural and economic results of activities
to provide users with information and library services and cultural, educational and other activities
significantly exceed the cost of their development (production). As a result, in recent years, the
process of transforming libraries from bookstores to multifunctional places of active social interaction
has unfolded. The activity of the renewed libraries began to be based, first of all, on the satisfaction of
spiritual, prestigious and social needs of the population. This choice of priority areas was effective,
and contributed to the popularization of local Ukrainian libraries; they began to transform into public
communication centers, which provided a wider range of services to residents - workshops, book
presentations, meetings with interesting people, public meetings, educational events, etc.

Meanwhile, with the global spread of COVID-19, almost all library activities have been
paralyzed. Institution buildings were temporarily closed or operated with significant restrictions, the
range of online services was promptly expanded, and a large number of public events were moved to
remote modes. In such conditions, the implementation of the socio-cultural mission of libraries as an
accumulator of accessible education and interaction of the population has become questionable.

The main problem of such a sudden inefficiency of the library system (not only in Ukraine but
also in the world) was caused by insufficient attention to the basic human needs: physiological needs
and security needs. It turned out that a person is not physically protected in the existing library spaces.
To close this gap, engineering, technological and design techniques are being actively developed
today, which are a means of transforming existing spaces into relatively safe ones: temporary
partitions and protective screens are being built, special furniture-transformers are being developed,
new spatial infographics are being created, smart technologies are being introduced. However, the
problem of public health did not arise suddenly with the appearance of a dangerous virus. This is one
of the consequences of a whole range of factors that pose a danger to public health, and due to which
the spread of systemic diseases (infectious, cardiovascular, autoimmune, oncological, genetic, etc.)
remains high.

Issues of public health through the development of a healthy environment were raised in 2014,
when there started research and development of a special environmental certification WELL Building
Standard, aimed at improving the quality of life and human health, taking into account the
comprehensive factors of influence: air, water, power, lighting, movement, temperature comfort,
sound, materials, mind, society and innovation. Rethinking and updating the concept of new library
spaces should be based on such a global systemic approach when the provision of a healthy safe
environment will be cultivated along with other socio-cultural areas of library development. The
development of such "healthy" libraries should become one of the priority areas of state policy for the
introduction of energy-efficient technologies.
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MADANI M., GARKOVICH 0., SHEVCHENKO R. (UKRAINE, ODESA)

ECOLOGICAL ASPECTS OF RATIONAL USE OF
MATERIALS OF CERAMIC PRODUCTIONS

Odesa National Academy of Food Technologies,
65039, 112 Kanatna St., Odessa, Ukraine; madanikader50@gmail.com

Abstract. Waste water generated in the manufacture of ceramic products, represent a multi-
component, resistant to segmentation of the slurry, the treatment efficiency does not exceed 60 %. The
formed sediment containing a significant amount of valuable raw materials is shipped and transported
to landfills. Separate discharge and treatment of qualitatively different wastewater will reduce the
share of waste to reduce the environmental tax for the disposal of precipitation in landfills, and
therefore reduce the cost of production.

The main raw materials used in production are: clay, alumina, kaolin, emaciated materials,
zircon, nepheline and datolite concentrates, dyes, other chemical products and ancillary materials. A
significant part of the raw materials used in the manufacture and imported from outside of Ukraine,
does not contain refractory clays, feldspars and kaolins.

For the production of sanitary ceramics two kinds of technology are used: with the use of plaster
molds and machines for pressure casting in polymer form. Mechanized stands casting in plaster molds
is the traditional equipment for the production of sanitary ceramics. Automated test benches pressure
casting in polymer form (ltalian SACMI equipment) are the latest achievement in the production of
sanitary ware, which allows to reduce the production time significantly and to improve the quality of
the product. In addition, the company has introduced automatic glazing installation robot spraying
(manufactured by SACMI). This equipment allows to cover the entire surface with the glaze evenly
and ensures the high whiteness of products.

Ukrainian ceramic enterprises pay great attention not only to the introduction of new innovative
technologies, but also to environmental protection. There is a system of return water supply and
drainage. With the exception of wastewater, the treatment efficiency does not exceed 60%, which
allows it to be reused. Wastewater contains quartz sand particles with a size of 50-100 microns, kaolin
particles with a size of about 10 microns and a colloidal suspended matter, which is a frit residue with
a particle size of less than 0.1 microns. Sludge containing a significant amount of valuable raw
materials is taken to landfills.

The technological process of production of sanitary products can be divided into the following
stages: preparation of the slip, glaze preparation, casting on the mechanized stands, injection
moulding, enrobing products and their firing. It is possible to distinguish three types of wastewater of
fundamentally different composition. The first is wastewater generated after washing of the mixer for
the preparation of the slip and mechanized forms that contain relatively inexpensive components. The
second wastewater is generated after washing of the mixer for preparation of glazes and glazing
installations containing the remains of the most expensive raw materials. The third is the wastewater
from automated booths molding, composed of detergents containing chlorides and phosphates. All
three types of wastewater are currently mixed at the enterprise, which greatly complicates their
composition, and, consequently, the ability to clean and reuse the wastewater, and precipitation.

Thus, a separate diversion of different wastewater will offer the optimal technology for sludge
removal with its subsequent return to production. This will reduce the amount of waste that is taken to
landfills.
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MYCTSIA O.H. (YKPAIHA, KUIB)

EKOJIOI O-EKOHOMIYHI ITPOBJIEMHY B CYPM STHIHM IIJATAJTY 31
TA HJISAXU IX YCYHEHHSA

Hayionanvruii mpancnopmuuil ynieepcumem
010010, syn. Muxatina Omenanosuua-Ilasnenxa, 1, Kuis, Ykpaina, general@ntu.edu.ua

Abstract. The raw material base of the subindustry consists of chalcogenide-oxide compounds
containing, in addition to the tube, a whole gamut of related elements. Enriched concentrates are
processed by two main methods — pyrometallurgical and hydrometallurgical — which are far from
perfect. This results in high losses of associated elements, huge volumes of waste accumulated as
slags, mattes and electrolytes containing toxic substances (As, Sbh, Hg, NaS, etc.). It is proposed to
improve the ecological and economic situation by processing primary and secondary antimony raw
materials in a closed cycle by electrolysis of melts in special electrolysis cells to produce metal and
chalcogenes, with complete utilization of waste and production of building materials.

[lonmut Ha cypM sHY MPOIYKIIiI0 OaraTboX ramxy3edl MPOMHUCIOBOCTi, OCOOJHMBO BiMCHKOBOI 1
HaIiBIIPOBITHUKOBOI, 00YMOBIIFOE BUCOKY yBary o Miaranysi 3 00Ky HayKOBIIiB.

HocmimkeHHsT KoMIDIEKCY (i3MKO-XIMIYHHUX BJIACTUBOCTEH BEJIHMKOi KUTBKOCTI PO3ILIABIB
XaJbKOTCHITHO-OKCUIHUX CIIONYK Ha OCHOBI BaXKMX KOJBOPOBHUX METATIB JOBEJO CKIAAHY ix
€JIEKTPOHHO-10HHY TPUPOJTY MPOBITHOCTI 1 MATBEPAUIO MOMKIUBICTh YIPABIiHHS Heto. TeopeTHaHui
1 eKCIeprMEeHTAIbHUN Martepiall 3aCTOCOBaHWM IS MPOTHO3YBaHHS 1 peaizamii exeKTPOIITHIHOTO
PO3KIIaIaHHs XaNbKOTEHITHO-OKCUTHUX PO3IUIABIB HA OCHOBI CYpMH, pe3yJbTaTOM YOTO CTajld HOBi
CIoCcoOM MepepoOKH iCHYI0U0T CHPOBUHH.

[lignpuemcTBa CypMm SHOT MiAramy3i KOJIbOPOBOI METAyprii 7O IIbOT0 Yacy BHKOPHUCTOBYIOTH
TEXHOJIOT11, [0 He PO3paxoBaHi HA 3aMKHEHI I[UKJIH 1 MOBHY YTHIII3aIlii0 BiIXOAiB BUpOOHUITBA. Bee
e 0OyMOBJIIOE BEJIMKI BTPATH IIHHUX CKJIAJOBHX CHPOBMHH 32 PaxyHOK BUKHUIIB B aTMochepy y
BUTIIA/I Ta3iB 1 MITy, a TAKOXK SIK BiJBAIBHUX MaTepialliB MipoMeTalypriiiHoro (IIIaKiB, MITEHHIB) i
(e7eKTpOIiTIB, KEKIiB) IiIpOMETATYPriifHOrO BUPOOHHUIITB, 110 BMIIIYFOTh TOKCHYHI pedoBuHH (AS, Sb,
Hg, Na.S i T. m). Haii6ine HenmonpaBHe — 11 €KOJIOT1YHe 3a0pyTHEHHSI HABKOJIMIIIHEOTO CEPEIOBUILA.
3BIJICH AaKTyaJbHICTh CTBOPEHHS 3aMKHEHHMX O€3BIIXOJHHX BHPOOHWITB, SIKi BHUKOPHCTOBYIOThH
XaJIBKOT€HIIHY, XaJIbKOTEHIHO-OKCUIHY TIONIMETATiuHy CHUPOBUHY. AHaNI3 BiAMOBITHUX 3aco0iB
nepepoOKr CYpMyBMICHUX MaTepialiB CTaBUTh 3aBJaHHS PO3POOKH MPUHIMIIOBO HOBOI TEXHOJIOTII,
ska 0 3abe3nevyBasia MAKCUMAJILHUM BHJOOYTOK CypMH, CYIyTHIX CKJIQJOBHX 1 BUKOPHCTOBYBaJla B
BUPOOHMITBI BTOPHHHY CHPOBUHY 1 Bigxoid. Jlns BHpIMIEHHS IbOTO 3aBJaHHS 3alpOIIOHOBAHA
KOMOIHOBaHa EJEeKTPOXiMiYHA TEXHOJIOTis, fKa J1a€ MOMXJIHMBICTH OTPUMYBaTH METAlleBy CYpMY i
BUPILITYBATH €KOJIOTTYHI MPOOIEMH.

IlepepoOka MaTepiaiiB Ma€ 32 OCHOBY BUKOPHCTaHHS 0araToBiJICIKOBIX BUCOKOTEMIIEPATYPHUX
€JIEKTPOJTi3epiB 3aMKHEHOTO TUITY 3 AOJATKOBHM OJICPXKaHHSM B aHOJHOMY TIPOCTOPI MapiB CipKH, sKi
KOHJICHCYIOTBCSL 1 € JIOAaTKOBHM TOBapHUM MPOAYKTOM. B enektpomizepi nepembaueHi BiACIKH s
IUTABKK Ha INTEHH, €JICKTPOXIMIiYHE PO3KIJIaJaHHS HOro Ha METal 1 XajJbKOTeH, IUIAKOBUH BIICIK
pO3paxoBaHWK Ha YTWII3AII0 BiJBAIGHUX TMPOIYKTIB 3 OJEPIKAHHSM pI3HUX BUIIB OYIiBEITbHHUX
Marepiaiis.

3acTrocyBaHHS i€l TEXHOJOTIYHOI CXEMH sl TepepOoOKH 30JI0TOBMICHUX CyIbQiAHUX 1
CyNb(iTHO-OCKHIHUX CYPM SIHUX KOHIIGHTPATiB JO3BOJIMJIO CYTTEBO IiJBUIIMTUA BHIOOYTOK BCIiX
CKJIaJOBUX CHPOBHMHH, YTHJII3yBaTH BiJBaJbHI NPOAYKTH 1 THMM CaMUM HiIHSATH E€KOHOMIYHY Ta
€KOJIOTIYHY HAIpPaBJIEHOCTI BUPOOHUIITBA B IIJIOMY Ha BUCOKHIA PiBEHb.

CyTTeBe 03/I0pOBIICHHS E€KOJOTIYHOTO CTaHy 3a PaxyHOK CKOpPOYEHHs IUIONI i BiABaIM 1
3MUBHI O3epa, yTWimi3auii XaJbKOTeHy, M0 HE OTpyloe arMocdepy, OTpUMaHHA OyHiBETbHHX
MarepialiiB 3 BiJBaJbHUX NIJIAKiB — € OCHOBHMMH CKJIQJIOBHMH TPOTPECY MipOEIeKTPOXiMidHOT
TEXHOJIOTI 32 3aMKHEHHM LUKJIOM y KOJIbOPOBIHA METaIyprii.
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KACIIPYK B.B., BAJJABAH C.M.(YKPATHA, TEPHOIILJIb)

MOKPAIIEHHA EKOJIOTTYHOI CUTYAIIIL IIPH BUPOBHUIITBI CYXHUX
BYIIBEJIBHUX CYMIIIEHU

Tepnoninvcokuil HayioHanbHuU mexHiuHul ynisepmumem im. leana Ilynios
46000, syn.Pycovka, 56, Tepnoninw, Yxpaina,

Abstract. We study ways to improve dusts separator in devic with a centrifugal and louver
separation principle and influence on the main indicators of the geometric dimensions. To improve the
ecological state of the environment.

3axucT NOBITPAHOTO OaceiHy BiA 3a0pyAHEHHS MPOMHUCIOBUMH 1 BEHTHISILIHHUMU BUKUIAMH €
OITHIEI0 13 HAMBaXIMBIMIMX MPOOJIEM CY4acHOCTI, IIO0 OXOIUTIOE MPAaKTHYHO BCi KpaiHH CBITY,
HE3aJIC)KHO BiJ piBHS iX IPOMHUCIOBOTO PO3BUTKY, BOHA HE BU3HAE TEPUTOPIATEHUX MEK.

Cepen cyJacHHMX IUISIXiB BIOCKOHAJICHHS amapartiB IS OYHINCHHS Ta3iB BiJ MWIY SK OIHH i3
MIEPCIICKTUBHIIINX BapTO BIAMITUTH PO3POOJICHHS MIJIOBIOBIIIOBAYIB, B AKUX MOEIHAHI IPUHITUNY il
JeKUTbKOX amapaTiB. [l amapaTiB cyxoi MAJIOOYMCTKH BIATUM TEXHIYHHUM PIIICHHSIM € CTBOPEHHS
MAIOBJIOBIIOBAYIB, B SKHX TIIO€IHAHI NPUHIUNH il HAWMOMIMPEHIIINX arnapaTiB BiAIEHTPOBOT
OYHMCTKH LUKJIOHIB 1 )KAIFO31MHUX TMIIOBJIOBIIIOBAYIB.

PosrisHyBIIM mpolec OCa/pKeHHS TBEPAMX YACTHMHOK IMiJl €K BIALEHTPOBOI CHIIM, IIO

OTIHCYETHCS PIBHIHHIM
dw

== i (1 — ﬂi:jl - %f @

Ha wacTtmHKY, 110 3HaXOMUTHCS B TOTOII, MiOTH TaKi CHIIW: BiIIIEHTPOBA, CHJA Bard, CUia
oropy cepenoBuiia Ta ApximMenosa cuiia. Bu3HaunMo TpUBaiCTh PO3AITICHHS HEOTHOPITHOI CHCTEMHU
JUTSL TBOX pexUMIB ocapkeHHs. Lle ocampkenns 3a 3akoHoM CToKca, Ta 3arajJbHUM 3aKOHOM OTIOpY.

I'pannyaHuUit po3mip YaCTHHOK, IO OCiNat0Th 3a 3akoHOM CTOKca
18 pur
o = |22 (2)
y (Pampla)
Slxmo 3amaTrch YacoMm nepeOyBaHHS ra3y B IUKIIOHI, 3 PIBHSHHS (2) OEPKYIOTh:
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TeopeTndHO BCi YaCTUHKH, 1110 MAIOTh PO3MIp, OUTBIIHIA 32 rpaHUYHE 3HAYCHHS Oy rp. ,[IOBUHHI
OCiIaTH B IIUKJIOHI, @ BCI YaCTHHKH 3 PO3MipOM, MEHIIINM 32 Oy rp., — BAHOCHTHCH TIOTOKOM i3 arapara.

Oca/pKeHHST XapaKTepU3YEThCs 3arajbHUM 3aKOHOM ONOpy. B mboMmy BHIagky KoegilieHT
omopy § = f(Re) icuia onopy Ipu CriBCTaBIEHH] IIMX CUJI OTPUMAEMO:
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md? wir? wd? fdry”
- =4 =(5) e ()
[Ticnst mepeTBOpeHb OTPUMAEMO:
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3Haroun yac nepeOyBaHHs ra3y B LMKJIOHI (IIPH YMOBI, 1110 Yac MPOXOIKEHHS ra3y yepe3 00’ eM
MAIO0CADKYBATBHOT KaMepy IUKJIOHA JOCTaTHIA IS OCAIDKCHHS HAWJPIOHIMNX KyJIemoaiOHUX
YaCTHHOK MHITY ), MOYKHA BH3HAYUTH POOOUNI 00’ €M IHKIIOHA.

3acTocyBaHHS CTBOPEHHX IHIJIOBJIOB/IIOBAYIB, 1 AOLUIBHICTh X BUKOPUCTAHHS TaM, JI€ € CyXi
OUKJIOHM (oguHOuYHI 1 Oarapeiini). CHCTeMHM NHJIOOYMIICHHS 13 BHUKOPUCTAHHSIM CTBOPEHHX
MTUJIOBJIOBIIFOBAYIB 1 TX TEXHIKO €KOHOMIYHA ONTHUMI3allis MOXYTh BUKOPUCTOBYBATHCH SIK CAMOCTIilHI
OYHCHI arnaparty, B OUTBIIOCTI BUIAJKIB pallioHATBHINE BUKOPUCTOBYBATH iX SK CKJIaJIOBUH €IIEMEHT
OUYHCHUX CHCTEM, IO CKJIAJaroThCs 13 JEKUIbKOX OYMCHHUX amapaTiB. [Ipudomy B mmx cucremax ix
Kpalle BHKOPHCTOBYBAaTH Ha TMONEPEIHIX CTyNEHSIX I[epel] amaparaMd TOHKOTO OYHIICHHS:
eNeKTPOPUILTPaMH, PYKaBHIUMHU (PLIBTPaMHU, MOKPUMH TTHIIOBJIOBIFOBAYAMH.
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IIIEBYEHKO A.O. (TIOJIBIA, I'JTAHCBK), IIEBYEHKO T.O. (YKPAIHA, XAPKIB)

TEXHOJIOI'TA 3BHEBOAHEHHSA OCAAIB IOBYTOBUX CTIYHUX BOJ 3
BUKOPUCTAHHAM INHEKOBOI'O JET'TAPATOPY

Xapxkiscokuil HayioHanbHull yHigepcumem micbko2o 2ocnooapcmea imeni O. M. bexemosa
61002, eyn. Mapwana bascanosa, 17, Xapxis, YVxpaina; tamara.shevchenko@kname.edu.ua

Abstract. Based on laboratory and pilot tests, the expediency of using a screw dehydrator for
mechanical dewatering of domestic wastewater sludge has been confirmed. The use of this equipment
made it possible to reduce the sediment volume by 5.8 times. The sludge has a moisture content of
about 82-83%, which makes it easy to transport. The studied technology of sludge dewatering will
improve the ecological situation in treatment facilities, reduce the anthropogenic load on land and
water resources.

[limotHi BUMPOOYBaHHS 3HEBOJHEHHS IIIaMy OyiIH TPOBENEHI Ha OYHCHUX CIOpYIaxX
BOJIOBI/IBEICHHS. 3 BUTPaTOK HAJIMLIKOBOTO aKkTUBHOro Myiny 170 M%mo0y Ha mIHEKOBOMY
nerigpatopi MDQ-101 BupoOnunrea EKOTON-Tsurumi. O6nagHanHs OyJao po3TamioBaHO Oifs
CIIOPYJU 3 OYWIICHHS OCaly Ta MITKIIOYAINCS 0 Pi3HUX TEXHOJOTIYHHX MepexX. YUIUTbHEHUN My
IO TIPEICTPOIO TTO/IaBaIM HACOCOM 3 TEXHOJIOTIYHOT Mepexi J0 MUIOTHOTO pe3epByapy.

®DJIOKYJISIHTH, 110 BUKOPHCTOBYBAIMCS JJIsi 3HEBOJAHCHHS Ha JErigparopi, Oynu BUOpaHi 3
pizHux TtumiB nomakpwiaminy (ITAA): aHioHHOI, KaTiOHHOi, HEIOHHOI Ta 3a I0OHHOIO CHJIOI0 Ta
MOJIEKYJIIPHOIO Macoro. B pe3ynbTari Oyiio oOpaHo KiibKa KpamuxX (QIIOKYISHTIB Pi3HUX BHPOOHUKIB:
SNF FO 4800, FO 4800 SH Ta Kemira 683 CHH.

[Tix yac excnepuMeHTaIbHUX BUMPOOYBaHb, MPOBEACHUX Ha Jeriaparopi, Oyau BCTaHOBIEHI
HACTYIHI po00dYi mapaMeTpy: MIBUAKICTh 0OepTaHHS TBUHTA 1 MIMIANKA B (PIIOKYISTOPI, TMOJOKEHHS
HaMIPHOI ITACTHHH, THII 1 1032 (IIOKYIISIHTA, €(PEeKTHBHICTH APEHAKY.

[Tix uwac BumpoOyBaHb Ha ImHeKOBOMY aerimparopi MDQ-101 ©ynu oOpaHi onTHManbHi
napameTpH AJis IpoLecy 3HeBOAHEHHs. bynu oTpumani Taki pe3ynbraTu:

— KaTiOHHI (PIIOKYJSHTH 3 BUCOKOI KATIOHHOKO 3MIATHICTIO Ta 301JIBIICHOI MOIEKYISIPHOIO
Macor (SNF FO 4800 SH ta Kemira 683 CHH) BusBunucs Haiioinem edekruBaumu. Josa 8,8 kr/t
CYXOi pe4OBHHH OYIJI0 0OpPaHO SIK ONITUMAJIbHY;

— BUNpoOyBaHHS, IO TNPOBOAATHCS HA 3TYIIEHOMY MYyJi 3 ONTHMAIbHUMH POOOYNMH
napamMeTpaMy 3HEBOJHEHHS, JO3BOJIAIOTH oTpuMaTH 10 18% cCyxoi pedoBHMHM y Kelli, OTPUMYIOUH
BUCOKY €(DeKTUBHICTh IPUCTPOIO BIAMOBIIHO 0 CYXOl PEUOBHHH;

— MPOBEACHE JOCTILKEHHS MOKa3alo, IO Micias BUKOPUCTAHHS IIHEKOBOTO JAETiIpaTopy s
3HEBOJHEHHS MYy HOro 00CsT 3MEHIINBCA B 5,8 pasu;

— BifBeleHHH (iNBTPAT XapaKTEPHU3yBaBCS BHCOKOIO YITKICTIO 1 3arajibHOIO CYCIICH3I€I0 B
Mexax 50—-100 mr/i;

— LIHEKOBUI JAErifparop I03BOJISE 3MEHIIUTH CIIOKMBAHHS €JIEKTPOEHEprii, BOAM, MPOCTOPY,
BUMOT JI0 00CITyTOBYBaHHS,

— K€K, OTpUMaHMH Ha [IHEKOBOMY JeTrifipaTopi, Mae€ BIANOBIAHY CTPYKTypy JUIs
TPAHCTIOPTYBAHHS Ta YTUIIi3aIlil;

— naHe oOmajHaHHS MOKHa BHUKOPHCTOBYBAaTH y BHIAJKy, SKIIO BMICT CyXOi PEYOBHUHH Y
BXimHOMY MyJIi ckimagatume 2,2—3,4% Ta gac pobotu nmpuctporo 24 roa. (= 200 Kr cyx. ped./rox).

Ha ocHoBi 1a6opaTopHUX 1 MIJIOTHUX BUNPOOYBaHb MiATBEPIKEHO IOLIIBHICTH 3aCTOCYBaHHS
IIHEKOBOTO JIETipaTopy MJiIi MEXaHiYHOro 3HEBOAHEHHS OcaliB MOOYTOBHUX CTiYHHUX BOI.
3acTocyBaHHS 3a3HAYEHOTO OOJIAJHAHHS JIO3BOJMIIO CKOPOTHTH oOcsr ocany B 5,8 pasu. Ocan Mae
BoJIOTICTh ONM3bko 82-83%, M0 J03BOJISIE WOTO JIETKO TPAHCIOPTYBATH. BUBUEHa TEXHOIOTIS
3HEBOJHEHHS OCagy JO03BOJIUTH IONIMIIATH EKOJOTiYHy OOCTaHOBKY pPalOHYy OUYHMCHHMX CIIOpPY,
3HU3UTH aHTPOIIOTCHHE HABAaHTAKEHHS HA 3eMeJIbHI Ta BOJIHI PeCypCH.
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KOYYEEM B.B, ZﬂP@quK .B., YITOJIBHUK C.T.,
'MAJILOBAHUM M.C. (YKPAIHA, JIbBIB)

PI3UKO-XIMIYHI BJIACTUBOCTI TA AKTUBALIA
BEHTOHITOBUX I'VIMH BOJIMHO-ITOA1JIJIA

'Hayionanvnuii ynisepcumem «J/Tosiscoka nonimexmixay
2[ncmumym 2eonozii i 2eoximii 2oprouux xonanun HAH Yrpainu

Abstract. The mineral composition of bentonite clays of pelitic fraction has been determined
through the methods of X-ray diffraction and complex thermal analyses. Such clays have been
revealed to be represented by dioctahedral montmorillonite with admixtures of hydromica and
kaolinite. The X-ray fluorescence analysis shows that the use of a 10% NaCl solution provides the
conversion of montmorillonite into a Na-form.

BeHTOHITOBI TTIMHY, 3HAXOAATH IIMPOKE 3aCTOCYBAHHSA B 0araThOX Taly3sX IMPOMHUCIOBOCTI.
OCHOBHMM TOPOJIOYTBOPIOIOYMM MiHEPaIoM OEHTOHITOBHX TJIMH € MOHTMOPHJIOHIT. OcoONMBICTIO
CTPYKTYpH MOHTMOPHWJIOHITY € KPHCTaJidyHa PEIliTKa, sKa 3[JaTHAa PO3IIMPIOBATUCH. 3aBISKH IIbOMY
MiHepa1 34aTHUH TMOTJIMHATH MDKIIAPOBHM IIPOCTOPOM MOJIEKYJIM Pi3HHMX CIIONYK. BHHHKHEHHS
CTPYKTYPHOTO HETaTHBHOTO 3apsly MiHEpaly KOMIEHCYEThCS MixKIapoBumu Kationamu Ca®', Na*,
Mg?*. MOHTMOpPHIIOHIT, SKHii MICTMTh Y MiKIIAPOBOMY IIPOCTOPi OJHOBAJIEHTHI OOMiHHI KaTiOHH,
MIPOSIBIISIE BUCOKY 3/IaTHICTH J10 ancopOiii. Taka Biactusicth Na- hopMU MOHTMOPHIIOHITY 3yMOBJICHA
HEBHUCOKUM 3apsIOM aJIOMOCWIIIKATHOTO INapy Ta XapakTepoOM pO3MIIIECHHS B MDKIIAPOBOMY
npoctopi ioHiB Na*. Na-hopmMy MOHTMOPHIIOHITY BHKOPHCTOBYIOTh JUISl OYHMIIEHHS CTIYHHX BOJ BiJ
OpraHiyHuX 3a0pyJHEHb.

B poOoti mpencraBieHi AOCTIMHKEHHS TJIMH OKOJHII M. XMEINbHUIBKUN (B HAaMpsSMKy C.
Onemun) nipaBuit 60pt p. IliBnennuit byr. JlocmimkeHi rMUHN He BUXOIATH HA TIOBEPXHIO, & PO3KPUTI
JIMIIE TOITYKOBO-PO3BiYBaTBHUME CBepIUIOBUHAMHU. [IpoOu rimHM i3 rmmbuaM 31 M aHamizyBaiu
pentren-nmudpakromerpuunum (AAI1-2.0, FeK,, Mn-dinstp; I-12 MA, U-30 kB), tepmiuaum (Q-
1500, ITaymik-ITaymik-Epneit,) Ta penrren-¢gmyopecuentHuM (cnekrpodoromerep Elvax) meromamu
aHanizy. AKTHBAIiIO 3pa3KiB OCHTOHITY Ta mepeBeAeHHs Horo B Na-¢opmy mpoBomwin 1%, 5% Ta
10% po3uunom NaCl.

Penrren-pudpakromerpudae  TOCTIHKEHHS [JIMHACTUX ~ MiHEpaliB  TPOBOJAWIM  HA
OpIEHTOBAaHUX Ipenaparax, a iXHidl CTPYKTYpHHH THI — Ha HEOPIEHTOBAHMX Ipenaparax IeliTOBOi
¢pakiii. ['mnHM TpeacTaBneH] NUOKTaeAPUYHAM MOHTMOPHIIOHITOM i3 JIOMIIIKAMU TiTPOCIIONU Ta
KAOJIIHITY.

Hani POA minTBepmKyBanu pe3yinbTaTaMyd KOMILIEKCHOTO TEPMiYHOTO aHamidy. [IpucyTHicTh B
MEeMTOBIH  (pakmii OCHOBHOTO MiHepally — MOHTMOPWJIOHITY Ta 3aJMIIKIB TiAPOCIIOIH
i ATBEP/UKYETHCS IHTEHCHBHOIO BTPATOI0 MacH 3paska B obmacti temmeparyp 20 — 230°C ta 400 —
580°C, sKa CyNPOBOMKYEThCS  MOSBOK — TIIMOOKMX  €KCTpeMyMiB Ha  audepeHuiiHii
TEpPMOTPaBIMETPUYHIN KpHUBIM Ta YITKUX EHIOTEPMIYHMX e€(QEeKTIB Ha KpUBIH TudepeHniiHoro
tepmiuHoro aHamizy ([ TA)

[epmuit emnorepmiunmii edpexkr (20 — 230°C) Biamosizae BUIIIEHHIO TIrpOCKOMIYHOT  Ta
MDKIIapOBOT BOJIM, BTPa4€HOi MOHTMOPHWIIOHITOM Ta Trifpociooto. [losBa BurnHy Ha kpusiii ITA B
obmacti Temmeparyp 160 — 230°C cBimumte mnpo Ca-Mg npupomy OOMIHHMX KaTiOHIB
MOHTMOPHJIOHITY. JIpyruii ennorepmiunmii epexr (400 — 580°C) Biamnosizae BTpati KOHCTHTYIIHHOT
BOJM MOHTMOPWJIOHITOM Ta 3aJIMIIKaMu Tigpocironu (3,85%). 3MilleHHs eHAOTepMidHOro edekty
JICT1IPOKCUIFOBAHHS MOHTMOPWJIOHITY B JOCHIDKEHIM MemiTOBiM ¢pakiii B 007acTh HHU3BKUX
TEMIIEPATyP CBIAYUTH PO HOTO 3aI3UCTHIA THII.

ITpucythicte 0O0MiHHMX KaTioHiB Ca?* Ta Mg?* B MDKIIAPOBOMY NMPOCTOPI MOHTMOPHJIOHITY
HiATBEPHKYBaIIM pe3ylibTaTaMu peHTreH-(yopecueHTHoro anamizy. [Ipu o0poOui nenitoBoi ¢pakuii
OenToniToBOT TymHK 1% pozunnom NaCl 3amimenns kationis Ca?* ta Mg?* karionom Na* maiike He
BinOyBanocs. O6podka 5% pozurHom NaCl 3ymoBiIIOBana 3MeHIIEHHs BMicTy KatioHiB Ca?* ta Mg?*
mume Ha 0,1%. IIpu o6pobui 10% posumHom NaCl BMicT MarHiro B MOHTMOPHJIOHITI 3MEHIITYBaBCS
Ha 0,34%, a BmicT kanbiito — Ha 0,66%. Ha ocHOBI peHTreH-(JIyOPeCHeHTHUX JTOCIIKEHb MOXKHA
CTBEP/DKYBATH, IO s TIEpeBe/IeHHs MOHTMOpHITOHITY B Na-hopmy 3actocyBanus po3uuniB NaCl 3
KOHIIeHTpaIlissMu, MeHImMu 3a 10%, € HenoIiTbHUM.
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CEPJIIOK B.O., BOJIBIIIAHIHA C.B., CKJIABIHCHKMI B.1. (YKPATHA, CYMU)

BUBYEHHSA EHEPTETUYHUX BUTPAT EJIEKTPOXIMIYHOI'O
BIIHOBJIEHHA BAHH XPOMATYBAHHSA IMHKOBUX TA KA/IMIEBUX
I'AJIBBAHIYHUX ITOKPUTTIB

Cymcokuit 0epoicasrutl ynisepcumem, m. Cymu, Yrpaina
40007, syn. Pumcvroeo-Kopcaxosa, 2 , Cymu, Yrpaina,; mikishasumy@gmail.com

Abstract. In this study, we studied the patterns energy consumption of the electrochemical
module during the regeneration process chromation solutions of passivation baths of zinc and
cadmium electroplating coatings. The study was performed in the laboratory on synthetic solutions of
anolytes in the presence of contaminating ions Zn?* and Cd? *, with certain values of their
concentrations. The study was performed at a constant current in the absence and presence of forced
mixing submembrane zone of the anolyte.

Mertoto nocmimxkenHs Oy0 BUBUCHHs 3aKOHOMIPHOCTEH €HEpreTHYHOTO CIIOKUBaHHSI B TIPOLIECi
poOOTH ENeKTPOXIMIYHOTO MEMOpPaHHOTO MPHCTPOIO Ta IMiJBUIIEHHS Horo edexTuBHOCTI. PoboToro
MEMOPaHHOTO €IEKTPOXIMIYHOTO MPHUCTPOIO OYIIO BiHOBJIECHHS MACHBYIOYHX PO3YHMHIB KaaIMIEBUX Ta
[IUHKOBUX T'aJIbBAHIYHHUX MOKPUTTIB.

[ BHBYEHHS 3aKOHOMIPHOCTEH EHEpProCIOXWBaHHsA OyJ0 BHIOTOBIICHO JaOOpaTOpHUMA
JIBOKAMEPHUH eJIeKTPOXIMIYHHAN MPHUCTPiil 3 KaTioHOOOMiHHOIO MemMOpanoto RALEX®CM-PES 11-66
JocnipkeHHsT TpPOBOAMIIMCH 0€3 INPUMYCOBOTO TIEpPEMIlllyBaHHS Ta 3 IPUMYCOBUM HEpEeMillyBaHHIM
NpUMEMOpaHHOI 4acTUHHU aHomiTy. OCHOBHHUMH KPUTEPIsIMU JOCIIJDKEHHS OylM MacH yTBOPEHUX Ha KaTOAi
MCETaJI1B Ta BUMIPIOBAHHA 1 pPO3PAXYHKU CHCPICTUYHUX BUTPAT B JaHUX CICKTPOXIMIYHHUX ITPpOLECAX.

Jiis BU3HAUEHHS EHEPreTUYHUX BUTPAT Ha eNeKTPOMEMOpaHHi MPOLECH BUIIICHHS METaiqHUX
[MHKY Ta KaJMil0 Ha KaToJaX KaTOAHHX KaMmep IMOKa3u aMIepMeTpa MOCTIHHOTO CTpyMy — JKeperna
MOCTIHHOTO CTPYMY TIOPiBHIOBAJM 3 MoKa3zaMu MynsTuMeTpy DT-399B. [lpu cuiti mocTiHHOTO CTpyMy
1,5 A 3HaueHHs moka3HUKIB MyJabTuMeTpy DT-399B cranosuino 0,22A 3MiHHOTO CTPyMY, IIPH LILOMY
MOTY)XKHICTh CHOKUBaHHS craHoBwia 48,4Bt/ron. [IpuBin MexaHIYHOT JBOJIONATEBOI MIIIAIKHA MPH
MBUAKOCTI ii oOepranHs 2,7 00./c cmoXuBaB 3MiHHUHM eleKTpuuHuil cTpym cuinor 0,35A Ta
Harpyrot 220B, 1o cranoButs 77B1/rox (Puc.1).

AHaIi3yI0un BUTPATH €JIEKTPOSHEPTii Ha KaToTHE
BUJUIEHHs KanMmito Ta 1mHKY (Pumc. 1)
CIIOCTEPIraloThCS JIeAKi 3aKOHOMIPHOCTi: IIpH
1000 HU3bKMX MIBHUAKOCTAX KAaTOJHOTO BHIIJIECHHS

METalliB, IO BiJNOBIMAIOTh KOHIEHTpAISAM iX
600 o . . .
I I I rioniB B aHoxitax 0,027 MOJB/J, CIIOCTEPITarOThCA
1 2 3 4 5 6 7 8

W Yac HeobxigHWiA ans BuaineHHa 1 monb metany, roa.

1400 EHEpProBUTRATM Ha BUAINEHHA 1 MONT MeTany , KBT/rop,

1200

400
MiIBUIICHI €HEPTeTHYHI BUTPATH. 31 3pOCTaHHIM
karoaHol mBuaKocTi BuaieHHS(0,0892M0Ib/11)

200

o]

3HaueHHA BIANOB{LHOTO NOKKAZHUKA

cepina gocnigis : 1-4 KoHueHTpauiiioHie 0,027mons/n; 3 115
5.8 KOMLEHTPALLIToHIB 0,089 MONbL/A; CHCPICTUYHI BUTpPATH ) HpOHOpLIlI/IHO
3,4.6,8 - i3 33CTOCYBAHHAM NEPEMILLYBaHHA 3MEHIIYIOTBCS, 3MEHIIYETHCA 1 4Yac BUAUICHHS

Puc. 1 TlopiBHsUTbHA XapaKTePUCTHKA €(EKTUBHOCTI

E ¢ MEBHOT MacH MeTajly Ha KaTOJi.
KaTOAHOT'O BUAUJIICHHA MCTAJI1B.

Buxopsium i3 BUTpaT eHeprii Ta yacy Ha KaTOJHE BIIHOBICHHs naHux metaniB (Puc. 1) ta
BIUIMBY KOHIICHTpAIlil JaHUX METaliB B PO3YMHAX HA CTBOPCHHS 3aXHCHUX XPOMATHUX IUTIBOK Ha
MOBEPXHAX KaJIMI€EBHX Ta IIMHKOBHX IIOKPUTTIB € HEIOLIbHUM 3aCTOCYBaHHSI MEMOpPaHHOIO
€IIEKTPOIIi3y IPH HU3bKMX KOHIEHTpALisAX iX B aHomiTax. [Ipy HU3EKUX KOHLEHTpAlisx HoHiB ZNn*" B
XpOMATYIOUMX PO3YMHAX 3aCTOCYBaHHS IPHMYCOBOTO iX TIEpEeMIlllyBaHHS € JIOCHTh 3aTPaTHUM
nporecoM, i Tomy He € gouinbHuM. [IpuMycoBe nepeminryBaHHs aHOJIITIB, TOOTO BAaHH XpOMaTyBaHHS,
B Ipolecax MEMOpPAaHHOTO E€JIEKTPOJi3y IOUiJIbHE HPH JOCUTh 3HAYHOMY iX 3a0pyAHEHHi. 3aBIsKU
IBOMY XPOMATY0Ui PO3YHHHU HIBHKO OYHIIYIOTHCS, BITHOBIIOIOTH CBOT (YHKIIIT T2 BAKOPHCTOBYIOTh
e(eKTHBHO EHEPril0.
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BEJWYKO C.B., IVIIJISIK O.B. (YKPAIHA, KUIB)

JTOCJIKEHHSA BILIMBY BUITAPOBYBAHHS TA EBAIIOTPAHCIIIPAIIIT HA
Ob’€EM HAKOIIMYEHHA MYJ1Y HA MYJIOBHUX ITOJIAX

Kuiscoxuti nayionanvnuil ynigepcumem 0y0igHuymea ma apximexmypu
03037, Iosimpoghnomewvkuii npocnexm, 31, Kuis, Yxpaina, velychko.sv@knuba.edu.ua

Abstract. Based on the theoretical calculations of the components of the water balance, the
necessary additional volume, which will be created by increasing the dyke height, to continue the
sludge drying beds operation for 7 years has been determined. Theoretical calculations of evaporation
from the surface of sludge drying beds during the year were compared with the obtained by the water
balance method values of evaporation losses during the period of observation. The obtained empirical
equation allowed to simulate different temperature scenarios and to calculate the necessary additional
volume of sludge drying beds by the end of their operation.

[Mouynnatoun 3 1985 poky HaUTMIIKOBUI aKTHBHUHU MYy 3 MYJIOBUX 0JiB BopTHHIIEKOT cTaHii
aepallii He BUBO3UTBCS, MYJIOBI ITOJIS MPAIIOIOTh SK HAKOIUYyBadi. 3arajibHa IUION[A MYJIOBUX IOJIIB
cknanae 219,23ra. Ha choropHimHil 1eHb piBeHb MYy JOCAT KPUTHYHOI MTO3HAYKH 00 70 BEpXy Aamb
sanummiock 30 cM. [lns mpomoBKeHHS eKCIUTyaTallii MyJOBHX ITOJIB HACTYIHI 7 POKiB HEOOXimaHO
301IBIINTH EMHICTh MYJIOBUX ITOJIIB IUISXOM HApOIICHHS 1aMO0.

[ BU3Ha4YeHHS HEOOXiAHOTO 00’eMy akymyisilii ocany OyB BHKOPHCTAaHHH METOJ| BOJHOTO
Oanancy. KinpkicTe Myiy, IO HAKOIUYIYETHCS MPOTATOM PO3PAXYHKOBOTO TEPiOAY BU3HAYAETHCS SIK
KUTBKICTh MyJy, IIO HaIiHIIa Ha MYJIOBI IMOJIS, KUTBKICTh OMafiB, IO BUMAJIO Ha MOBEPXHIO MiHYC
KUIBKICTh MYJIOBOI BOJIH, IIIO BiJBOJUTHLCS Ha MOBTOPHE OYMIICHHS, T4 BTPATH 3 MYJOBHX IOJIIB Ha
BUTIAPOBYBaHHA. BTparamMmu Ha QinpTpamiro HE BpaxOBYBAINCh, OO MYJIOBI TONSA MAarOTh
MpOTUQIIBTPAIiifHI eKpaH! 1 BTpaTaMu Ha (iIbTpaIilo MOKHAa HEXTyBaTH. Tak sSK MyJIOBi HOJS Ha
95% BKpUTI OOJOTSHOI POCIMHHICTIO, TO TiJl 4Yac BEreTaliHOTO Mepiony (KBITEHb-BEPECCHb)
HEOOXiTHO BpaxOBYBaTH €BAIOTPAHCHIpaIlifo, SKa 3HaYHO 301bIIye BTPATH HAa BUNIAPOBYBAaHHA. B
3UMOBUH Tiepion (3 ImcTomaga To Oepe3eHb) BTPATH 3 MYJOBUX IIOJNIB BpPaXOBYBAIUCH SIK
BUTIAPOBYBAHHS 3 He3aMep3atodoi BOJOWMHU. AHaIII3 apaMeTpiB, M0 BIUTMBAIOTH HA BUNAPOBYBAHHS 3
TUTOIII MYJIOBUX IOJIB (TeMIeparypa, IBUAKICTh BITPY, BOJIOTICTh, COHSYHA pajiallis) TOKa3as, 110
IIpY HasIBHOCTI POCIMHHOCTI HaHO1IbILE 3HAYSHHSI Ma€ TEMIIEPATYPHUI PEKUM.

bynmu mpoBeneHi po3paxyHKM CKJIJOBUX BOJHOTO OalaHcy JUIsi POKIB 3  PIi3HOIO
CEPEIHLOPIYHOI0 TEMIIEPATYpOI0 Ta BCTAHOBJICHI EMIIIPUYHI 3aJI€KHOCTI BHIAPOBYBAHHS MYJIOBHX
NOJIB BiJ cepegHboMicsiuHOT TeMnepaTtypu. 3 2008 mo 2016 poku Ha MyJIOBUX HOJSIX BUKOHYBAJINUCH
3aMipy 00’ €MiB HAKOTIMYEHOT'O MYJIy, 10/1a4l HAJJIUIIKOBOTO aKTHBHOIO MYy Ta BiIBEICHHS MYJIOBOT
BOIU. 3a JaHUMH CIIOCTepPEeKEHb OyJiM BH3HA4YeHI eKCIIepUMEHTal bHI 3HAYCHHS BTpaT Ha
BUIIAPOBYBAHHS 3 KOXKHOTO 1ouisi. CepellHs KBagpaTHUHA IOXUOKa MK pe3yJbTaTaMH PO3PaxyHKY 3a
EMIIIPUYHOI0 3aJIEeXKHICTIO Ta OTPHUMAHUM BUIIAPOBYBAHHSAM 3a peE3yJbTaTaMHM CIOCTEPEKEHb HE
nepesuinye 5%. OTke 3aNpONOHOBaHI PIBHSAHHS MOXJIMBO BUKOPHUCTOBYBATH JUIsl BU3HAUCHHS BTpAT
Ha BUIAPOBYBAHHS 3 MYJIOBUX TIOJIB B LEHTPAIbHIM YKpalHH AJs MOJCNIOBAHHS Pi3HUX CIIEHapiiB
KJIIMaTHYHUX 3MiH B HACTYITHI POKH.

AmHari3 TemrepatypHoro pexxumy B KuiBcbkuii oomacti 3a octanHi 50 pokiB OKa3aB TOCTYIIOBE
301IbIIeHHST cepeHbopiuHoi Temneparypu Ha 1°C 3a ocranHi 20 pokiB, 3a 1iei mepiog MaB Micie
TIBKY OJUH HECIIPUATIMBUI AJIs1 BUIIAPOBYBAHHS 3 MYJIOBHX IOJIiB PiK 3 XOJOAHUM JITOM (cepenHs
TemIeparypa 3a Beretauiiauii nepioq menme 16°C ta Teria 3uMa 3 cepelHbOI0 TEMIIEPATYPOIO BUILIE
0°C). Omxe MOJIENIOBAHHS CICHApIiB pPOOOTH MYJIOBUX TMOJIB HACTYIHI POKH BHKOHYBAJIOCh
BPaxOBYIOUM TEHJICHIIII0 OCTaHHIX ABAMIATH POKIB 3 TEMIIEPATyPOIO BHIIE CEPEAHBOI OaraTopidHOi.
Tak K BTpaTH Ha BHUIIAPOBYBAHHS PO3PaxOBYIOTHCS Ha OJMHMIIO IUJIOMII A3€pKaja, TO PO3IIIAgaBcs
BapiaHT POOOTH TPHOX IOJIIB OJHOYACHO. B 3B’S3Ky 31 3HAYHOK HEOE3MEKOI JJIi HaBKOJHUIIHLOTO
CepeIoBHIlla B pa3i NpOpHBY JaM0 B po3paxyHKd Oyia BBeJeHA IONpaBKa Ha IMOBIPHICTH OIHOTO
XOJOAHOTO POKY Ta JOAAaTKOBMH 00’eM Ha pomoBy BuTpaTy 1% 3abesmedenocti. PozpaxyHku
TIOKa3aJiy, 10 A7 30epekeHHs ocagy MPOTAroM 7 pOKiB HalOiIb edekTUBHUM Oynie poOdoTa TPhOX

T0J1iB, HEOOXIIHMI 10ATKOBUIA 00’ €M ckianae 3,24 MiH. M.
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BPATIOK I1.B. (YKPAIHA, JIbBIB)

JOCJIIOKEHHSA 3ACTOCYBAHHSA AITEPIOAUYHOI'O PEXKUMY KOJIMBHUX
KIJI 3 METOIO TEHEPYBAHHS NIOTYKHUX IMITYJIBCIB

Hayionanvnuu ynisepcumem ,, JIvgiecoxa nonimexwnixka”
79013, syn. Cm. bBanoepu, 12, m. Jlveis, Yrpaina, pawel.bratiuk@gmail.com

Abstract. The application of the aperiodic mode of the oscillating circuit as a means of
combining the duality of high efficiency of energy accumulation by an inductor and a capacitor in one
circuit in order to generate powerful pulses has been studied. The energy losses on the own active
resistances of the inductor, capacitor and voltage source are taken into account. The result was tested
on SPICE models and measuring instruments Multisim Power Pro Edition Version 11.0.

3axuCT HaBKOJHWIIHBOTO CEPENOBHINA 1 TIOCHIEHHS EHepPreTHyHol Oe3rmeku O00TsKye
EHEPrOEMHICTh BaJIOBOTO BHYTPIIIHBOTO NPOAYKTY B YKpaiHi, ska y 3-5 pa3iB BUIIA, HIX B
E€KOHOMIYHO PO3BMHEHHX KpaiHax. HeoOXxigHe 3HMKEHHS BHUKOPHCTAHHS MPUPOAHUX E€HEPrOHOCIIB,
320MAHKCHAS  TEIIOBOI 1 €JIEKTPUYHOI eHeprii. 3BiACH TIOCTAlOTh 3aBIAaHHS  ITiBHIICHHS
e(eKTHUBHOCTI ICHYIOUHX 1 CTBOPEHHSI HOBITHIX €HEpro30epirarounx TEXHOJIOTiN Ta 00JIaAHAHHSL.

HoBwuii acniekt y BHpIlIeHHS OUX 3aBAaHb BHECIO JOCIHIDKSHHS NMPHUPOAN MAPaJOKCy CHeprii
HOpYIIeHOi PIBHOBAaru KIACHYHOTO MeXaHi4HOro Bakens. [lapamokc momsrae B TOMy, IO y CHCTEMI
BIJUTIKY BaKeNsl €Hepris, OTprMaHa 3a paXxyHOK poOOTH, sika BHBeNa BaXKUIb i3 PiBHOBAard, MOXe HE
OinpIe HiXK yABIYI MEPEBUIIUTH €HEPrio, BATPAYCHY HA BHKOHAHHS ITi€l pOOOTH, 1 Ile He MOPYIIyeE
3aKOHY 30€peKEHHS CHEPTii.

BcranoBieHo, moO BHSABICHHH TMapaokC — L€ HE OKpeMe SBHINE, a 3arajbHa BIACTHBICTDH
MOPYIIEHHS 1 BiTHOBIICHHS PIBHOBAaru eHeprii Qpi3snyHuUX cructeM pi3HOI nmpupoan. HatomicTs, Bimomi
JMIIE JIBa BiIOKpeMiieHI (pakTH BHKOPHCTAHHS Wi€l BIACTHBOCTI Y MPAKTHUIl, IO CIUPAIOThCS HA
eMripuyHi 3HaHHS: 1) XOJOAWIbHA MAalllMHA 1 TEIUIOBUH HAcOC, SKi MepelaloTh BIACHY TEIIOBY
EHEpril0 MEHII Harpitoro Tina Oinkln HarpitoMmy Tiny; 2) reneparop Banm nme I'paada, sxuit mie,
Mepealoyr eIEKTPUIHUHN 3apsi/ Bij Tija 3 MEHIIOI TYCTHHOIO 3apsAy IO Tiia 3 OLTBIIOI T'yCTHHOO
3apsany. BimcyTHiCTP MIMPIIOTO BHUKOPUCTAHHS i€l BIACTHUBOCTI Y TPAKTUYHIA MisUTBHOCTI €
HACIiIKOM 11 HeTOCITiIKEHOCTI.

Pozpobiniena i gocmipkeHa MaTeMaTUYHa MOJIEIb MIOPYIIICHHS 1 BiTHOBIICHHs PiBHOBAaru eHepril
3aMKHEHOI CHCTEMH, 1JICHTUYHA TpoliecaM, B SKHX BHKOHYIOThCS 3aKOHH 30epekeHHs. BupemeHi
HACITIIKK 3aKOHY 30epeKeHHsI eHepril, 0 ONMUCYIOTH IWMHAMIKY TOPYIIEHHSI 1 BiTHOBJICHHSI PiBHOBAaru
eHeprii (i3NYHUX CHCTEM Pi3HOT IPUPOIH.

[Tokazano, mo chopmynsoBany P. Knaysiycom 1870 poky Teopemy Bipiany i napagokc eHeprii
HOpyImIeHoi pIBHOBarW BaXkeds NOB’sSI3ye HACTymHe: 1) Teopema Bipially Hagae TEOpPETUYHE
OOIpyHTYBaHHS SIBHUILA, BHSBICHOTO, SIK TapaJOKC EHEpriii MopymieHol piBHOBaru BaXkels, 1
nependadae iCHyBaHHS 1HINNX, AHAJIOTIYHMX HoMy OI3WYHMX SBHII, 2) MaTeMaTHYHHWHA amapat
TEOpEMHU Bipiay HEOOXiTHO JOMOBHHUTH BiJICYyTHIM Y HBOMY OITUCOM IOPYIICHHS PIBHOBAaru OKPeMIX
MaTepialbHUX TOYOK, B SKOCTI MeXaHi3My YTBOPEHHS IOTEHIIalbHOI eHeprii Bipialy CHJ CHCTEMH
MaTepiaJbHUX TOYOK, 1 BiJJHOBJICHHSI PIBHOBaru OKPEMHX MaTepiajbHHX TOUYOK, B SKOCTI MEXaHI3My
MIEPEeTBOPEHHS] TOTEHIIalIbHOT EHeprii Bipially CHJI CHCTEMH MaTepialbHUX TOYOK Y CEpeIHI0
KiHETHYHY €HEeprilo.

[lornubneno mochiypkeHi TMPOSBH TOPYIISHHS 1 BIiJHOBICHHS pPIBHOBarWm €HEPrii IMI0J0
NPaKTUKW HAKOIMYCHHS 1 BHUTpa4YaHHS CHEpril JyaJbHUMH KOMIIOHEHTaMH — KOHJIEHCATOPOM i
KOTYILKOIO IHAYKTHBHOCTi. AHaji3 €HepreTHYHOi e(EeKTHUBHOCTI MEpeXiJHHUX IMPOLECiB i CTPYKTypH
dbopMyn eHeprii MokazaB, IO HAKOIMYEHHs €HEPril KOTYIIKOK iHAYKTHBHOCTI i KOHJIEHCATOPOM
BiI0yBa€ThCs OUIbIN €(PEKTHBHO, HXK BUTpPAYaHHs, 10 BiJINOBIJA€ IMOJOXKEHHIM TEOPEMHU Bipiaiy.
JdyanbHuil xapakTtep BHCOKOI €(EKTHBHOCTI HAKOIMYEHHS EHEprii KOTYIIKOIO I1HAYKTUBHOCTI i
KOHJICHCATOPOM JIA€ TiICTABH MOETHAHHS X B OJTHOMY €JIEKTPUIHOMY KOJTi.

JocnipkeHo 3acTOCYBaHHA aNepioJUYHOr0 PEXKHMY MEepexXifHUX IPOLECiB MOCTIJOBHUX i
napajieilbHUX KOJMBHUX Kil, K 3ac00y MOEIHAHHS JyalbHOCTI BUCOKOI €()EKTUBHOCTI HAKOMYEHHS
eHeprii KOTYIIKOK THIYKTHBHOCTI 1 KOHJICHCATOPOM B OJIHOMY KOJIi 3 METOIO T€HEePYBaHHS MOTYKHUX
iMmynbeciB. BpaxoBaHi BTpaTu eHeprii Ha BJIAaCHHUX AaKTHBHUX ONOpax KOTYIIKH iHIYKTHBHOCTI,
KOHJIeHcaTopa 1 pkepena Hanpyrd. Pesynbrar mepeBipenuii Ha SPICE wmopensix i 3acobamu
BuMiptoBanHs Multisim Power Pro Edition Version 11.0.
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MVYJPAK K.B. (YKPATHA, KUIB)
MEMBPAHHI MOAY.JII JJ5 EKOJOTITYHOI BE3NEKHA MIAIPUEMCTB

Hayionanonuu mpancnopmuuii ynisepcumem
01010, éyn. Omenanosuua-Ilasnenka,l, Kuis, Yxpaina, Klav@ukr.net

Abstract. In solving environmental and energy problems of practical interest are gas-separating
devices, capable of selective selection of gas mixtures of individual components. As gas-separating
units polymeric membrane modules formed on the basis of polyamidoimides were used. Gas-
separating membranes of optimal designs represent the cavity microfibre cloths with asymmetric
structure wall. Optimal design of gas-separating membranes — the combination of high performance
and sufficient selectivity.

Y 30epekeHHI HAaBKOJMIIHBOTO CEpENOBHINA 3pOCTA€ iHHOBaliiiHAa ponb MemOpan. Ha
MiAIPUEMCTBAX XiMi4HOI, HadTOMOOYBHOI 1 1HIIMX MPOMHUCIOBOCTEH TSI PO3ILTY Ta30BHX IMOTOKIB,
IO MICTSTh BOJIEHb, T€Nii, MIOKCHI BYTJENI0, KHCEHb, a30T, METaH, MOXYTb OyTH BHUKOpPHCTaHi
TIOPOKHUCT] BOJIOKHA Y BUTJISII MEMOPAaHHMX MOJYIIB, sIKi B TIEBHIH MOCTIIOBHOCTI 00’ €IHYIOTBCS Y
MeMOpaHHI MPUCTPOi a00 YCTaHOBKH.

B skocTi ra3opo3milbHUX YCTAaHOBOK OYJHM BHUKOPHCTaHI IONIMEpHI MeMOpaHHI MOy,
BUTOTOBJIEHI Ha OCHOBI MONiaMiqoiMifiB. MeMOpaHH ONTUMAalIbHOI KOHCTPYKIIii SBJSIOTH COOOIO
MOPOXKHUCTI MIKPOBOJIOKHA 3 aCHMETPUYHOIO CTPYKTYpPOIO CTiHKH. Taki MeMOpaHH BUTOTOBJISIFOTH 3
pPO3UMHIB TONIMEPIB 32 METOJOM CYXO-MOKpoi iHBepcii ¢a3. AcHMeTpHdYHI MOPOXKHHCTI BOJIOKHA
MAalOTh CKIIQJIHY CTPYKTYPY CTiHKH, siKa cKiagaetrbes 3 ToHkoro (0,01-1,0 MxM) moBepXHEBOTO Imapy 3
MOPUCTICTIO TpubIu3Ho 5% 1 gyxke mamumu po3mipamu mop — 10-65 HM, sKi BH3HAYaIOTh
(yHKIOHAJBHICTH MeMOpaH, a TaKOX 3 TOBCTOI'O MIKPOIIOPHCTOTO CyOIiapy (MOPUCTICTh OJIM3BKO
80%), sikuii 3a0e3meuye MeMOpaHi MEXaHIYHY MIIIHICTb.

Bucoka mponyKTHBHICTP MeMOpaH y TMOEIHAHHI 3 JOCTATHBOIO CEJICKTUBHICTIO MOXE OyTH
JOCSATHYTa BUOOPOM MOJIIMEPY 3 BiJNOBITHOIO XIMIYHOIO CTPYKTYPOIO, IO 3a0e3meuye KOpesiito
MOJIEKYJIIPHUX XapaKTEPHCTHUK 3 Ta30pO3IIIBHAMH BIACTHUBOCTSAMHU. [ CKIOMOMIOHMX MOJiMEpiB
CYTTEBUM € KiHETHYHHH ()aKTOp CEJIEKTHUBHOCTI, IO KOHTPOIIOETHCS BiTbHUM 00’ eMoM. LI[imbHiCTH
MOJIEKYJISIPHOT YITAKOBKH MOKHA PETYJIIOBATH NIISXOM KOHCTPYIOBaHHS MaKpOMOJIEKYII 3 ()parMeHTIB,
0 BiJPI3HIIOTHCS YKOPCTKICTIO Ta MOTMEPEKOBUMH PO3MipaMHu.

bymu otpumani momiaMimoiMiTd Ha OCHOBI AMXJIOPAHTILAPUAY TpUMEIDTiTIMino-N-omToBoi
KUCOTH 1 giaminogudeninmerany ([TAI-M), auxnopanriapuny TpuMesTiTiMigo-N-o1ToBoi KucnorTy i
kapaoBoro jiaminy animinguyopeny (ITAI-TOA), amxmopanrigpumy —mipomesutitimigo-N,N!-
niouroBoi kucnotH i aniniHdayopeny (ITAI-IIOA).

Sk BugHO 3 TabOmumi 1, koedimieHT razonpoHMKHEHOCTI K s kapaoBux mosiamimoiMimiB
CYTTEBO BUILUMN.

Tabnuys 1
I"'a30po3aiJIbHI BJIaCTUBOCTI INIOCKUX MeMOpaH
TTosiamizoiMis K(He) K (CO2) K(N2)
ITAI-M 1,2 0,44
IMAI-TOA 10,3 5,35 0,69
ITAI-TIOA 6,0 3,54 0,65

TexHiuHa 3agaya 1O MiABHLICHHIO Ta30NPOHUKHEHOCTI MNpH 30epiraHHi  BigNOBiZHOT
CEJIEKTUBHOCTI BHpillyBajlaCh TaKOX 3a paxyHOK TOro, M0 B SKOCTI Marepiaja memOpaHU
CHUHTE3YBaJM COIOJIaMiIOIMIId Ha OCHOBI JMXJIOPAHTIAPUAY TPUMEUTITIMIIO0-N-0IITOBOT KHCIIOTH,
JTiamiHogudeHIMeTaHy 1 aHUTiH(IyOpeHy.

TpaHCTIOPTHI BIaCTHBOCTI HOPOKHUCTHX BOJIOKOH HA OCHOBI COIOJiaMiJI0iMiy BH3HAYAIOTHCS
HACTYITHOIO CEJICKTHUBHICTIO () Ta3iB 1 mapiB:

H.O/CH4 — 2000; Ha/N,— 68; H,/CH4 — 150; CO,/CH4 — 38; He/CO; — 3;

ta npoHukHeHicTio P, 295K, 0,1MIla, bappep/cm 10-6:

H.O —1000; H>—7.5; He —5,8; CO2 - 1,9; O.—0,39; N> —0,11.

Martepianu MeMOpaHU MalOTh BUCOKY TEPMIUHY Ta XIMiUHY CTIHKICTb.
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KVIIHIP O.B., HABATOB J1.0. (YKPATHA, KUIB)

NIABUINEHHSA AKOCTI ACOPAJIBTOBETOHHOI'O IOKPUTTSA HA OCHOBI
BUKOPUCTAHHS NOJIIMEPHUX BIAXO/JIB

Hayionanvuuii mpancnopmuuii ynisepcumem (HTY), kagpedpa 0oposichvbo-0ydisenbHux
mamepianie i ximii, 01010, m. Kuis, éyn. M. Omensanosuua-Ilagnenxa, 1,
Kushniral@roadipt.com
Tosapucmeso 3 obmedrcenoio gionosioansnicmio «AMIIITI IPOJAKIIH»(TOB « AUIIITI
IIPOJIAKILIH»), 04073, m. Kuis, syn. Kypeniecvka, 6yo. 21, nim. «I'», info@roadipt.com

Abstract. Thermoplastic polymer additive SUPERFLEX POl manufactured by IPITI
PRODUCTION LLC (Kyiv), which is created on the basis of secondary polyethylene - a product of
waste processing of low pressure polyethylene products, is successfully used for the preparation of
modified asphalt mixtures and asphalt concretes in Ukraine.

Crorogni mpobnema yTwmizamii BiAXomiB ofHa 3 HalakTyadpHImWX y cBiti. [locriifHe
3POCTaHHSAM aCOPTUMEHTY Ta KiJBKOCTI BUPOOIB, IO MICTATH MOJIIMEPHI MaTepiand BeAe 10 3HAYHOTO
30iIbIIEHHST 3a0pYIHCHHS HABKOJIMIIHHOIO CEpPEJOBHUINA IMOJIMEPHUMHU BiaxomaMu. HanOimbimm
BUJOM TONiMepHUX BigxomiB € Bimxomam mnomietmneHy (I1E). lle mepemycim Bigxomu IUTIBKH Ta
MOTOHAXHI BUPOOU.

Haniiiawii 1 nepeBipeHuid OUIAX YTHIIi3alil BIAXOIIB - iX TepepoOKa i MOBTOpHE BUKOPUCTAHHSL.
Jns oTpuMaHHA TPOMYKIii 3 MOTPIOHMMH BIACTHBOCTSAMH 3 TOJNIMEPHHUX BITXOAIB HE0OXimHa
Monu(ikarisi BTOPHHHHX TMONIMEPIB 3 METOI IOKPAlIeHHs eKCIUTyaTaliiHuX XapaKTepUCTHK,
30BHIIIHBOTO BUY, ONITHYHHUX MMOKA3HHUKIB, TEPMOCTaOIIbHOCTI. TexHomoriss Mogudikamii BTOpUHHAX
MOJIIMEPIB TO3BOJISIE HE TUTHKH 3aM00IrTH 3a0pyTHEHHIO HABKOJHUIITHBOTO CEPEIOBHINA, ajie i 3HAYHO
PO3LIMPUTH Tally3b BHUKOPHUCTaHHS BTOPHMHHHUX IOJIMEpPHHX, pecypciB Ha ocHoBi IIE, 3Hm3uTH
c001BapTICTh TOTOBOI MPOIYKIIii.

Hanpuknan, tepmorutactuuHa mnoniMepHa no6aska SUPERFLEX P01 BupoGuuuTa TOB
«AWIITI TIPOJAKIIH» (M. KuiB), sKka YCIIIIHO BHKOPHCTOBYETbCS JUIS MPUTOTYBAHHS
MoM(DiKOBaHUX ac(albTOOETOHHUX CyMIIel i achanbToOeTOHIB, CTBOPEHA HAa OCHOBI BTOPHHHOTO
MOJIIETHIIEHY — MPOJIYKTY MEPepoOKH BiJAXOJIB BUPOOIB 3 MOJICTHIICHY HU3BKOI'O TUCKY. BTOpuHHUI
MOJIIETHJIEH TIJBHINY€E B’SA3KICTh Ta TEIUIOCTIHKICTH OiTyMy, IO pOOWUTH HOTO MPHIATHUM IS
CTBOpEHHS JIENIeBOT0 ToJiMepHOro Moandikaropa achanbTo0eToHy Ta OiTYMYy.

AcdanbTo0eTOHN JIOpPOXKHI, 10 BMimytoTh noiimepHy mobaBky SUPERFLEX POl
XapaKTepU3yIOThCS TOJIMIICHUMH XapaKTEPUCTHUKAMU CTIHKOCTI 1O IJIaCTUYHHUX Jedopmariit i
YTBOPEHHS KOJIii. SIK HAaCJiIOK, 3pOCTa€E OIip AOPOKHIX MOKPUTTIB il TPAaHCTIOPTHUX HABaHTAXKEHb Ta
MOTOJIHUX (haKTOPiB.

Cymimi  acdanbToOeToHHI 1 acdanbToOTOH, MOIU(IKOBaHI IMOJIMEPHOIO J100aBKOIO
SUPERFLEX P01, BUroToBI€HOIO Ha OCHOBI BTOPMHHOTO MOJIETUIIEHY, MalOTh CYTTEBY OCOOJIMBICTh-
nepeBary, Tak sK IOBHHHI BBOIAMTHUCS O€3MOCEIHBHO B 3MIlIyBad YCTAHOBKH JUIS TNPHUTOTYBAaHHS
acGanbTOOETOHHOI CYMIIII.

Acdanproberonr, MoaudikoBani noiimepHor npobaskoro SUPERFLEX POI, wmarots
MOKpAIeH] eKCIUTyaTalliiHi XapaKTepUCTHKH, a TaKOX 30iNbIIeHy MOBroBiuHicTh. Ilpu 1mpomy mi
achanbToO0eTOHM OLIBII JIEIIeBl HIXK ac(albTOOSTOHH BUTOTOBJICHI HAa 3aKOPJOHHMX aHajorax. Lle B
CBOIO 4EPry J03BOJIUTH 30ITBIIUTH OOCSTH BUKOPUCTaHHS IMOJIiMepacanbTOOETOHIB 1 TUM CaMUM
NOJIMIINTY 3arajJlbHUM CTaH IMIOJO SKOCTI 1 00’eMmiB BiamTyBaHHA acaibTOOETOHHHX IOpIr B
Vkpaini. [lepeBaroro nomimepnoi go6asku SUPERFLEX POl € Te, mo BOHa MOXE BBOJUTHUCS SIK
Oe3nocepenHbO B achanbToOSTOHHY CyMIll MMiJ] Yac ii MPUroTyBaHHs, Tak i y 0iTyM (1pu motpedi).
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ABLIEIEVA LY. (UKRAINE, SUMY)

BIOREMEDIATION OF OIL-CONTAMINATED SOILS
USING ANAEROBIC DIGESTATE

Sumy State University,
40007, Sumy, Rymskogo-Korsakova str., 2, Sumy, Ukraine; kanc@sumdu.edu.ua

Abstract. The aim of the work was to develop bioremediation of oil-contaminated soils due to
the intensification of the destruction of residues of petroleum hydrocarbons through the use of a
scientifically grounded composition with a biostimulant, a preparation of oil-oxidative bacteria, a
baking powder and a biosorbent. Implementation of the proposed approach provides an intensification
of the process of degradation of hydrocarbons in a biological way, contributes to the production of an
ecologically safe substrate and excludes its toxicity to living organisms due to the degradation and / or
immobilization of hazardous chemicals.

Soil pollution with oil and oil products provokes a number of changes in its properties, which
leads to a decrease in fertility and quality in general. Decontamination of hydrocarbons is efficiently
and environmentally safe to carry out by a biological method, however, depending on the level of
pollutants, biodegradation is relatively delayed in time, which is associated with the gradual
development of a specific aboriginal microflora, which has oil-oxidizing properties. To intensify the
process of biodegradation of substances and eliminate oil pollution of soils, it is proposed to use bio-
augmentation and biostimulation, since the supply of soil with nutrients is an important factor that
determines the intensity of decomposition of oil and oil products, contributes to an increase in the
biological activity of the soil in terms of respiration rate and the number of microorganisms.

Oil causes a change in the fractional composition of humus, expressed in a decrease in the
concentration of humic acids and an increase in the proportion of non-hydrolyzing residue. The
formation of the potential certain system, which has a high redox capacity, provides oxidizing
conditions conducive to the activity of specific bacteria and the degradation of oil in an aerobic
environment.

For reclamation of oil-contaminated soil and providing it with the physicochemical properties
necessary for the effective course of metabolism by bacteria, which will be additionally introduced to
accelerate the destruction of petroleum hydrocarbons, a sorbent and a disintegrant, a biostimulant and
a buffer stabilizer are used. For this purpose, phosphogypsum is first introduced as a buffer stabilizer
and ameliorants at the rate of up to 7 kg/ton of soil, provides an equalization of the redox potential and
additionally is a source of phosphorus, calcium, sulfur, etc. After that, it is recommended to add
digestate after anaerobic digestion of organic waste, which acts as a biostimulant, since it contains the
required amount of mobile forms of potassium, phosphorus and nitrogen.

In addition, digestate as a fermented mass contains anaerobic bacteria, which contribute to the
mineralization of organic substances and their conversion into a mineral form available to plants, and
due to the addition of phosphogypsum and the development of the necessary association of
microorganisms, heavy metals are immobilized and has a confirmed practical agroecological value in
the case of application in as a fertilizer. The combination of anaerobic microorganisms with aerobic
microorganisms in consortia will create conditions for a more efficient course of humification
processes, therefore, along with a biostimulant, compost animal and poultry waste and straw are
introduced with a recommended application rate of 5-8 %, which act as sorbents and disintegrants.

After carrying out reclamation measures to improve the quality and physicochemical properties
of oil-contaminated soil, favorable conditions are created (soil structure, nutrient content, pH value,
redox potential) to maintain the vital activity of oil-destructive bacteria. The use of special biological
products based on a scientifically based consortium of microorganisms Pseudoxanthomonas spadix
BD-a59, Rhodococcus jostii RHAL, Rhodococcus aetherivorans IcdP1, Pseudomonas putida ND6,
Pseudomonas stutzeri 19SMN4, Pseudomonas fluorescens UK4, Acinetobacter lactucae OTEC-02,
Bacillus cereus F837/76.7.9 provides activation of vital processes of aboriginal microflora, in
particular increase of speed of a metabolism.

Therefore, the implementation of the proposed approach to bioremediation of oil-contaminated
soils allows to ensure the degree of purification at the level of not less than 80 % after 70 days,
provided the initial content of petroleum products is 4-8 mg/kg.
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3ABJOJICBKUI M.M., IIIBOPOB C.A., KJIEH/IN I1.5., AHIPIEBCHKUIA A IT.,
KOBAJIBUVYK C.I., CIIOJIOBA M.O. (YKPAIHA, KUIB)

THOBAIIIMHA CUCTEMA NEPEPOBKHU IIOBIYHUX ITPOAYKTIB
ITAXIBHUITBA 3 BINIMBOM EJTEKTPOMATI'HITHOI'O ITOJISA 1
ABTOHOMHUM EHEPI'O3ABE3IIEYEHHAM

Hayionanvuuii ynieepcumem odiopecypcis i npupoooxopucmysanns Yrpainu 03041, eya.
LI'epoie Oboponu, 15, Kuis, Yxpaina, zablodskiynn@gmail.com

Abstract. A system with autonomous energy supply for processing poultry by-products into
protein concentrate, fertilizers and fuel are proposed. The system consists of three technological lines
with a single conceptual approach to structural, functional and thermal integration. The results of
modelling and experimental investigations of anaerobic processing of manure, hydrothermal treatment
of feather raw materials and high-speed centrifugal processing of manure into fuel under the influence
of low-frequency electromagnetic field are presented.

3aranpHa KiTBKICTh TBEPAMX MOOIYHHAX MPOIYKTIB AiSIIBHOCTI TaTy3i MTaXiBHUIITBA CTAHOBUTH Y
CepeIHbOMY 7 MIIH. T Ha PIK, 10 € HAWOUIBII 3HAYYIIMM €KOJOTIYHUM YMHHHMKOM JIii HA HAaBKOJIMIITHE
cepenopuiie. Kypsuuit mociig o@imiiiHO BH3HAHO XIMIYHUM Ta OaKTEPiOJIOTIYHUM TOKCHYHUM
KOMIIOHEHTOM TPEeThOIro Kiacy HeOesmeuHocTi. B maHmil yac Ha yKpailHCBKOMY pPHHKY YacTKa
BHUCOKOBAPTICHUX IMIIOPTOBAaHUX OIJKOBHX KOHLEHTPOBaHMX KOpMiB nocsarae 70%. Ilyxo-mip’sHi
Bimxoau Ha 91% CKIIaAar0Thes 3 KEPATUHOBOTO OUIKY 1 MOTEHIIHHO MOXKYTh OyTH BHKOPUCTAHI IS
BUTOTOBIICHHS IIIHHUX MPOTYKTIB.

biomaca moOIYHMX MPOMYKTIB NTaXiBHHUITBA 3 OJATKOBUMH KOMIIOHEHTaMH (ITiJICTHIIKOBI
MaTepiaiv 1 BIIXOAM POCIWHHHIITBA) PO3TJISAAETHCS OJHOYACHO Y JBOX AaCIEKTaX: CUPOBHMHA JIS
reHepallil eJeKTPUYHOI 1 TeIIOBO1 eHeprii B 010ra3oBiil YCTaHOBIII, sika HEOOXiaHA JJis pOOOTH JIiHIM
€JIeKTPOTEXHOJIOTIYHOTO KOMIDIEKCY; CHPOBUHA IJISl TIEPEpOOKH y OUTKOBUI KOHIIEHTpAT, JTOOpHUBa,
MOPOIIKOTIOIIOHE 1 TpaHyIhOBaHE ManuBo. [Ipu 1boMy 1iTHOBa (PYHKITIS 00’ €THY€E TOKa3HUKH OOCSTIB
TeHEPYBaHHs, eHeProeeKTUBHOCTI Ta 010MOKa3HUKU €KOJIOTIHHOI Oe3MeKu. 3amponoHoBaHa CUCTEMa
nepepoOKr MOOIYHMX MPOIYKTIB NMTaXiBHHUIITBA CKIAJAETHCA 3 TPHOX TEXHOJOTIYHHX JIHIN 3 €IUHIM
KOHIENTYaJIbHAM TIiIXOJIOM JI0 CTPYKTYPHOI, (DYHKITIOHAIBHOI 1 TETUIOBOT iHTETrpaIlii:

- JIiHisT aHaepoOHOI mepepoOku mociigy y OiopeakTopi y TO€IHAHHI 3 KOTCHEpaliidHO0
YCTaHOBKOIO JUIS eHepro3ade3neueHHs Beiei cucrtemu nepepoOku. ITix BIUIMBOM HH3BKOYAaCTOTHOTO
EIeKTPOMArHITHOTO TIOJS B TIpollecax aHaepoOHOro OpoJiHHS BiOyBaeThCsA  30LIBIICHHS
IHTEHCUBHOCTI BUXOJy 1 YaCTKH OiOMeTaHy B CKJIaJli Oiora3y Ta IiJIBHIICHHS SKOCTI JTOOPHE;

- JIiHiST BUCOKOIIBWJKICHOI BIAIEHTPOBOI MEpepoOKH TMOCHiy Yy MOPOMIKONOJiOHe 1
rpaHylIbOBaHE MaJWBO MPH OJHOYACHIH Jii 3MiHHOTO €JIeKTPOMArHiTHOTO OIS, YAAPHUX IMITYIIECIB Ta
YIIBTPaBUCOKHX BiAIIEHTPOBUX MPHUCKOpeHb 10 15000g;

- JIIHIS TiAPOTEepMiYHOT 00POOKH MyXO-Mip'stHUX MOOIYHUX MPOAYKTIB Y OUTKOBHI KOHIIGHTPAT B
JIBOIITHEKOBOMY €JIEKTPOMEXaHIYHOMY TiJpoJi3epi y TOHKOMY IIapi IiJ] BIUIMBOM MAarHiTHOTO TOJA i
MOBEPXHEBUX CJEKTPUYHUX IMOTEHIliaNiB, sKka 3a0e3reuye SAKICHUA TiIpOTEPMIYHHMNA Tigpoti3
CHUPOBHHH 31 30€peKEeHHSIM 3HAYHOT JI0J1i aMiHOKHCIIOTHUX 3aJTHIIKIB.

Jns GyHKIIOHYBaHHS KOTEHEpamiiHOI CHCTEMH eHepro3abe3leveHHs 3ampoBa/KeHe HOBE
TexHoJoriuHe pimeHHs. OgHOYacHE HAAXOPKEHHS TaKUX PecypciB, SIK yTHIIi30BaHa Boza, Oioras i
MOBITPSI B OKpeMi peakTopw sl IX JIUHAMIYHOI, MEXaHIYHOI 1 eleKTpoMarHiTHOi o0poOku 3
(dbopMyBaHHSM cripaibHOI TpaekTopii. HamarHiueHa TphOXKOMIIOHEHTHA CYMIlI MOJAETHCS Y TPOCTIp
0araTocTpiMEpHHUX €JIEKTPUYHUX PO3PALiB, MPU LBOMY 3a0e3neuyeTbcs €(PEeKTHBHE CIANMIOBAHHS
MIHIMAIBHOT KIJIBKOCTI HaBiTh HHU3BKOSKICHOTO Ta30MoAiOHOTr0 BYTJIEBOJHEBOTO manuBa. Jlns
MIJBHUIIEHHS BUXOy Oiorasy po3poOiieHa perentypa KocyOCTpaTiB Ta €H3MMIB Pi3HOIO CKIIaAdy, SKi
MOJKHa JIOAaBaTH JI0 MOCTiAY, a TAKOXK aJalTHBHA CHCTEMa KEPyBaHHS TEXHOJOTIYHUMH MPOLECaMu
Ha 0a3i Teopii HEUITKOI JIOTiKM Ta JIIHIBICTUYHOI 3MiHHO1.

BpaxoByroun 3Ha4UHUIT PO3BUTOK NMTaXiBHUIITBA B YKpaiHH, BIPOBAKCHHS CHCTEMH TIepepOoOKn
MOOIYHMX MPOAYKTIB MTAaXiBHUIITBA HA HOBIM TEXHIYHIM OCHOBI 3a0€3MEUYUTh 3HAYHUN CKOHOMIYHHIMA
e(eKT Ta iIHBeCTHLIHHY NpUBaOINBICTh.
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LIEUTJIIH M.A., PAHIKO B.®. (YKPATHA, XAPKIB)

MEXAHI3M ABCOPBIIII JIOKCHUIY BYTJIEIIO 3 TUMOBHUX I'A3IB
PO3YUHOM AMIAKY

Hayionanonuit mexuiunuu ynisepcumem «XapkigcbKuil NOJIMeXHIYHUL IHCMUMYn
61002, éyn. Kupnuuosa, 2, Xapkis, Yxpaina, michelzeitlin@gmail.com

Abstract. An analysis of the literature on studies of the carbon dioxide absorption by an
ammonia solution has shown that most authors ignore the association of CO, and NHs in the gas,
which leads to a contradiction in the results of various researchers. A Kinetic equation has been
proposed for the case when the limiting stage of the absorption process is the kinetics of the
ammonium carbonates formation in the gas. With its use, it is possible to explain the differences in the
results of different authors in assessing the influence of ammonia concentration and the driving force
of absorption on the kinetics of the process.

AOcopO1ist [IOKCHAY BYTJCHI0 PO3UYMHOM amiaky (kKapOoHizalis) rpa€ BaXXJIHBY pOJb Y
0araThOoX XIMIYHHUX TEXHOJIOTISX, TAaKUX, HANPHUKIAJ], SK BUPOOHMIITBO KaJIbIMHOBAHOI COJH,
MiHEpaTbHUX TOOpHB, TepepoOKa KOKCOBOro Tasy Ta iHmmuX. OCTaHHIM YacoM CIOCTEPIracThes
3pOCTaHHS 3aIliKaBJICHOCTI 10 BOTO TPOIECy, SKa BUKIMKAHA IEPCHEKTUBHICTIO BHIAJICHHS 3 HOTO
JIOTIOMOTOI0 JTIOKCHAY BYTJICHIO 3 JTUMOBHUX Ta3iB 3 METOK 3HW)KCHHS MapHUKOBOro edekry. Ciif
3a3HAYUTH, 10 OUIBIIICT, POOIT HAa If0 TEeMy, SKi BUHILIM OCTaHHIM YacoOM, HOCHUTH
(heHOMEHOOTIYHMIA XapaKTep 1 He MICTATh aHaJli3y MEXaHi3My JOCIiKyBaHOTO mporecy. MoxKInuBo,
e TIOB'I3aHO 3 BUMOTOIO XXYPHAIB TOCHJIATHCS Ha JIITEpaTypy OCTaHHIX OJHOTO, MaKCHUMYM, IBOX
JICCSATUPIYb, B TOW Yac SIK MiK MyOJIiKallii, 10 CTOCYIOThCS MEXaHi3My B3a€MOJII JIOKCUIY BYTJICIIO 3
aMiagHUM PO3YNHOM, IPUXOANUTH HAa CEPETUHY MUHYJIOTO CTONITTS.

Hamun Oyma 3po0OiieHa crpoba 3HAWTH TOSCHEHHS CYNMEPEYHOCTSIM y HAasBHUX B JTEpaTypi
EKCIICPUMEHTAIBHUX JaHUX PO 3aJeKHOCTI MBHAKOCTI abcopOirii CO2 Bin KOHIEHTpAIll aMiaky i
pymriitHoi cuim abcopOmii (pi3HMII MiX (DAaKTHUYHOIO 1 PIBHOBAKHOI KOHIICHTPAIIEIO TIOKCHIY
ByTJIeNio B rasi). Tak, B psAl eKClIepUMEHTAIBHUX poOIT 3HAWIEHO JIHIHHIA XapakTep 3a3HAYCHUX
BUIIIE 3aJICKHOCTEW. B IHIIMX TEOPETHYHHX 1 EKCIIEPUMEHTAIBHAX pOOOTaX MOKAa3aHO, MO HIBUIKICT
abcopOii 3alneXuTh BiJ KOHIIGHTpAIii aMmiaky B CTyIeHi Y2, a B HEOMyOJIikoBaHOMY, JOCHTh
JOKJIaIHOMY JociimkeHHi, BukonaHomy B YkpAIIIX (3apa3 - A1 HAIOXIM) B 30-i poku MuHYJI0TO
CTOJIITTSI, MOKA3aHO, 1110 KIHETHKA KapOOHi3allii 3aJIeKUTh Bijl PYLIIHHOI CHIIM TIPOIIECY B CTYIICHI Y5,

[MepepaxoBaHi BuIlle BiIMIHHOCTI HE 3HAXOJATh MOSCHEHHS Yy BiIOMHX po0OTax mo Tteopii
kapOonizamii. Ha Hamy mymKy, 1le BUKIMKAaHO THM, IO B HUX KapOOHI3aIis PO3TISAAETHCS, SK
MIPOIIEC, IIO JIMITYETBCS OTOPOM Y PifKii (a3i, 3 Tak 3BaHOIO «IIBUAKOIOY» peakiieio B pinuHi. [Ipu
BOMY B3a€EMOJIisl aMiaKy i IIOKCHJY BYTJICIIO Y Ta3i ITHOPYETbCS. Y peajbHOCTI Taka B3aEMOJIisS Ma€e
Miciie, Ipo 110, 30KpeMa, CBIIYUTh YTBOPEHHS NP TeMiepaTypi Hwkue 55 °C BigkiaaeHbp kapOOHATIB
aMOHII0 y Ta30X0JjaX YCTaHOBOK a0OcopOiii coqoBOro BHPOOHHUITBA. SIKIO TPUHAHSATH, IO CTadisd
abcop6uii CO; JiMiTye IIBHIKICTH YTBOPEHHS Ta MOTJIMHAHHS MPOAYKTY B3aemoii NHsz i CO; y rasi,
TO MIBHAKICTH a0copOmii MiOKCHIy BYTJICII0 IOBHMHHA 3alie)KaTH BiJi KOHIGHTpAIl MPOIYKTY
acolianii, a ocTaHHsA - BiJ KOHIUEHTpaliil BiabHOro amiaky i CO, y rasi. IpyHTyrouMch Ha LUX
NPUMYHICHHSIX MOXHA OTPUMATH HACTYITHY (POPMYITY JUIS HIBUIKOCTI KapOOHi3allii po3unHy amiaky.

e zalcapk/(1+a2pk)' (1)
ne I - mBuakictb abcopoOuii CO; Ca - KOHIGHTpaIlisl amiaky B aOCOpPOEHTI; Pk - mapiiialbHUNA THCK
COg; a1, a2 - mocTiiiHI KOedillieHTH.

Sx BuaHo 3 piBHstHHSA (1), 3 pocToM napuianbHoro Tucky COz y ra3i Horo BIUIMB Ha MIBUIKICTb
abcopOrii 3HWKYEThCS. 3 [BOTO K PIBHSIHHS BHUILTMBAE TIpsSMa MPONOPHIMHICTE MiXK IIBHIKICTIO
abcop6mii CO; i koHIeHTpalico amiaky C, B abcopOeHTi. 3BUYAliHO, MPUUHATI TYT MPHUITYIICHHS
3HaYHO CIPOILYIOTH peayibHUi mpouec. HameBHo, He MokHa irHopyBatu peakuiro NHsz i COz y
qudy3inHii iiBmi y rasi, abcopouito CO2 3 peakiiero y piguHH 1 iHIII e(eKTH, OJHAK, HAaBiTh
croporieHa cxema abcop6uii CO, amiauHUM PO3YKMHOM, 110 BpaxoBye B3aemojito NHsz i CO; y rasi,
JIO3BOJISAE TOSICHUTH CYNIEPEYHOCTI MK EKCIIEPUMEHTATIBLHUMH JaHUMH Pi3HUX aBTOPIB.
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ABLIEIEVA I, PLYATSUK L. (UKRAINE, SUMY),
PRAST A.E. (SWEDEN, LINKOPING)

META-ANALYSIS ON SOIL RESPONSE OF DIGESTATE APPLICATION

Sumy State University,
40007, Sumy, Rymskogo-Korsakova str., 2, Sumy, Ukraine; kanc@sumdu.edu.ua

Abstract. The aim of the work was to evaluate short-term (< 7 months), middle-term
(12-24 months) and long-term (> 36 months) effects of digestate addition on soil carbon
accumulation. The methodology of meta-analysis was used for this research that allows to analytically
study a huge massive of data and dependent variables for target function instead of hard full-factorial
experiment. Statistical processing was carried out using statistical software for data science Stata.
Effect of the substrate type, C content in digestate, TOC content in soil before digestate application,
soil type, application duration and digestate amount on soil C accumulation were established.

One of the challenging aspects of the biogas production, is the destiny of the leftovers after
digestion in anaerobic reactors, also known as digestate, that is commonly used as biofertilizer due to
its high contents of N, P and K. Digestate should have a different effect on the soil depending on many
factors (substrate, chemical composition of digestate, nutrient content and soil properties, grown
plants, etc.). In this regard, conducting a full-factorial experiment to determine the long-term effect of
digestate on the content of total organic carbon (TOC) of soil is a very difficult scientific task.
Conducting a meta-analysis is a very promising scientific and methodological approach for solving
such problems effectively.

The full process of meta-analysis includes main steps as follows: objectives, question,
methodology, key-words search, final code, article processing, statistical processing and, finally,
results and conclusions. The main objective of present meta-analysis was effect of digestate addition
on carbon accumulation in soils, the main question was: What are the long-term effects of digestate
from anaerobic digestation application on soil organic carbon (TOC, SOM - soil organic matter)?

Due to the methodology of meta-analysis next step was research article search in database Web
of Science Core Collection related to appropriate key-words based on the final code “TS=(biogas OR
biogas manure OR biogas digestate) AND TS=(amendments OR compost OR soil improver OR
fertilizer) AND TS=(soil OR soil organic matter OR soil organic carbon OR SOM OR SOC) NOT
WC=(Mechanics OR Optics OR Physics condensed matter OR Physics fluids plasmas OR Polymer
science OR Spectroscopy OR Remote sensing OR Thermodynamics OR Veterinary sciences) AND
Language: (English) AND Document types: (Article)”. From the 661 found articles 116 articles were
removed after key-word refinement, 315 articles and 65 articles were removed after title and abstract
reading respectively, and finally 165 articles were included for meta-analysis article processing.
Nevertheless, 45 articles that had full TOC dates after digestate application (TOC2) were included for
statistical processing, moreover, 32 articles that had full TOC dates before and after digestate
application (TOC1 and TOC2) were included for final statistical processing.

The analysis included parameters as follows: type of feedstock for digestate, nutrient content of
digestate (NHs +-N, NOs-N, total Kjeldahl nitrogen, C, P, S, K, C/N, N/P, organic matter, total
solids), amount of applied digestate, soil parameters (class, type, phase ratio, depth), cultivated plant,
research place (country, continent), climate data, research duration, nutrient content of the soil before
and after digestate application.

Statistical processing based on statistical software for data science Stata involved checking for
normal distribution using Shapiro-Wilk test and checking for Equality of variances test 621 # 622 using
normal test Levene's test. After appropriate assumption Parametric Test Large-one-way ANOVA was
used. Main evaluation was related to short-term (< 7 months), middle-term (12—24 months) and long-
term (> 36 months) effects of digestate addition on soil C accumulation. Main findings were indicated
that for short term from 13 studies, 10 showed increase, 2 showed decrease and 1 didn’t show change
in soil TOC; middle term (from 8 studies, 7 showed increase and 1 showed decrease in soil TOC);
long term (from 10 studies, 8 showed increase and 2 showed no change in soil TOC). Relationship
between C accumulation and substrate type (manure, agriculture, sewage, or mixed), amount of added
carbon, soil type, initial TOC in soil and crop type will be analyzed.
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ABLIEIEVA I, ARTYUKHOVA N. (UKRAINE, SUMY), )
KRMELA J. (CZECH REPUBLIC, USTI NAD LABEM; SLOVAK REPUBLIC, PUCHOV)

ECOLOGICAL SUBSTANTIATION OF THE CHOICE OF THE OPTIMAL DESIGN
AND OPERATING PARAMETERS OF CONVECTIVE DRYERS

Sumy State University,
40007, Sumy, Rymskogo-Korsakova str., 2, Sumy, Ukraine; kanc@sumdu.edu.ua

Abstract. The aim of the work was to develop methodological approaches to substantiating the
environmental safety of energy-saving technology for drying grain materials and granular fertilizers.
The technology under study is implemented in multi-stage shelf dryers with a convective method of
drying in a fluidized bed. The ecological substantiation of small-sized multistage dryers consists in the
management of design and operating parameters, which ensures the reduction of air pollution by dust
emissions, and the saving of natural resources and the use of alternative fuel sources for electricity
generation.

The ecological and economic efficiency of the use of multistage small-sized drying plants is
determined by two components: firstly, the economic benefit based on the introduction of innovative
energy-saving technology, and secondly, the ecological and economic effect due to savings on the
payment of the economic tax and the reduction of environmental and economic damage (achievement
of prevented damage as a result of the introduction of environmental protection measures to prevent
air pollution by dust).

Multi-stage dryer with vertical sectioning of the working space using perforated shelves with a
convective fluidized bed drying method. To reduce the removal of material and dust emissions, it is
effective to use counter-current and / or combined modes of interaction of the drying agent flow with
the product, as well as the selection of the optimal method for introducing the drying agent into the
working space of the apparatus and its secondary use. Recycling of harmful substances, heat and
energy recovery is advisable to carry out using the technology of repeated use of the potential of the
drying agent. Due to the vertical sectioning of the working space and the rational organization of the
movement of the drying agent and dispersed particles, it becomes possible to develop algorithms for
controlling the movement of a two-phase flow and determine the minimum required drying time.

Dust emissions and the concentration of pollutants in the flue gas can be controlled by
modifying the design and the required number of shelves, which ensures the required residence time of
the material to achieve the desired moisture content. Less effective, but “on the pipe” measures are
needed, for example, the use of a jet device for cleaning the exhaust gases, a vortex separator for
separating dust from the exhaust gases. According to the requirements of environmental safety, the
concept of complete utilization of material flows (fine dispersed phase, dust) is expedient and rational
through the use of utilization units both in the form of separate module blocks and built into the main
technological equipment.

The rational design of the working space and the optimal flow rates of the coolant and its
temperature and humidity characteristics within the gravity shelf dryer will reduce the removal of
material dust, dry, and, accordingly, this will reduce the costs of designing and operating an additional
unit for cleaning exhaust gases from dust with standard values environmental safety requirements (for
this type of installation — no more than 50 mg/m?®). Moreover, such an approach to substantiating the
environmental safety of the investigated dryers will become the basis for the development of energy-
saving technology, indirectly contributes to a decrease in the anthropogenic load on the environment
by reducing the use of natural resources, reducing the generation of waste and pollution of
atmospheric air, water bodies as a result of the production of electrical energy for heating coolant to a
temperature of 80 °C.

Within the specified temperature of the coolant, electric heating is most expedient, however, in
order to reduce the technogenic load on the environment, it is advisable to propose the production of
electricity not from non-renewable natural resources, but from alternative ones — biogas obtained from
production and consumption waste. So, the investigated dryers have significant technological
advantages, therefore, the problem of compliance with environmental safety requirements remains
important, the solution of which is being investigated within the framework of this work.
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JIVIIEHKO C.B., BEPEXXHA 1.0., {HUEHKO 1.O. (YKPAIHA, CYMM)

NPAKTHYHI ACHEKTH IOKPAIIIEHHA EGEKTUBHOCTI YTHII3AIIIL
HA®PTOIIJIAMIB TA BIAXOAIB bYPIHHSA

Cymcokuii 0epacanuil yHigepcumen
40007, 6yn. Pumcwkoco-Kopcakosa, 2, Cymu, Yrpaina, e-mail: kanc@sumdu.edu.ua

Abstract. The aim of this work was to determine the qualitative composition of drilling waste
and sludge for further selection of the most efficient management model. The study of practical
experience in the utilization of both oil sludge and drilling waste has shown that the increase in overall
efficiency is due to a combination of applied methods and physical intensification of the process.

BunoOyTok KOpPHCHHX KOMAaJIWH 3aBXKAW CYMPOBOIKYETHCS YTBOPEHHSM 3HAYHOI KUTBKOCTI
BIIXONiB Ta CymyTHiX pedoBHH. OcoONHMBO 1€ CTOCYeThCs HaQTOBHIOOYTKY. OCHOBHUMH BHIAMH
BIIXOMIB IO YTBOPIOIOTBECA € Bigxoan OypiHHS Ta HadTomulaMu. BypoBi BiAXomuW TOYMHAIOTH
YTBOPIOBATUCSI BXKE Ha MOYATKOBUX CTaisiX PO3BIIKM MOKJIaAiB HadTH Ta rasy, i HNPOIOBKYIOTh
MPOAYKYBATHCA TiJl Yac CIOPYIKCHHS Ta eKCIuTyartalii cBep/uioBHMHU. HadTomniamMu yTBOPIOIOTHCS
TiJ] 9ac aBapiiHUX PO3IUBIB CHPOi HA(PTH, Y BIACTIHHNKAX, Ta i/ 9ac TPAHCIIOPTYBAaHHS HA(PTH.

HadrommamoBi HakonmayBadi € OCTIHHO MIFOYUMHE DKepernaMu 3a0pyIHEHHS HaBKOIHUIITHBOTO
CepEeIOBHINA BYIJICBOJHEBUMH MpoaykTamu. [lo ckiaay HagTOUIaMiB BXOIATh HU3bKOMOJICKYJISPHI
METaHOBI BYIJeBOAHI (ankaHW), Ha(TEHOBi, NWKIoNapadiHOBi, 1 apoMaTW4Hi BYIJIEBOJHI.
Haiipyxomimmi muktidHi ByTaeBoIHI (IUKIOANTKAHN) BiTHOCSTHCS 10 HETOKCHYHHUX PEUYOBUH 1 MOXKYTh
BUCTYIIATH B SKOCTI CTUMYJISTOPIB POCTY JUIS POCIIMH. AJIe CMOJIH i ac(paJIbTeHH CTAHOBJISAThH OLIBITY
4acTUHY 3011 Ha)TH. BOHU € TOKCMYHUMHU 3a BEIMKUX KOHIIEHTPAIliH BaXKKUX METAJIIB.

Ha Bigminy Big HadTomuiamiB, OypoBi IIJaMH € MEHII TOKCHYHUMH. BOHH CKIIagaroThCs 3
BiJIIPAIbOBAaHOTO OypPOBOTO PO3UMHY, BHOYPEHOI IMOPOIM, MalOTh BKJIFOUEHHS BYTJeBOMHIB. Biarami
€TAJIOHHOTO CKJIaJy JIAaHOTO THITYy BIIXOJy HE icHye. SIK MOKa3yrTh MPOBEACHI JOCHIHKCHHS 100
BU3HAYEHHS CKJIaay 1 BIACTHBOCTEH OypOBUX BIOXOMIB, HOTO CKIIa] OLITBIIOI MIpOIO 3aJIEXKHUTH Bif
MICIIEBOCTI Ta TEOJIOTIYHOI TOPOAM fKa po3poliseThcs. JlogaTkoBO, BIUIMBaE Ha BIIACTHUBOCTI 1
OypOBHIi PO3YMH, SIKUI 3aCTOCOBYETHCS Mija Yac OypiHHS - Ha TIMHSHO-TIOJIMEPHIA UM BYTJIEBOAHIN
OCHOBI.

TakuM 49wHOM, TIepes; BUOOPOM KOHKPETHOI TEXHOJIOTii  yTWimizamii BiAXOHIB Y
HaTOra30BUAO0YBHINH Taay3i, MEPIIOUYEProBO MOTPIOHO JOCHIITUTH CKJIaJ Ta BJIACTHBOCTI
YTBOpIOBaHUX  BiaxomiB. lle J1gacTh MOXJIMBICTH CYTTEBO IMIJBHIIUTH €(EKTUBHICTH Ta
0e3MOMUIIKOBICTh METOTY yTHITi3allii.

IIpoananizyBaBmm npaktuuHuii nocBiy HI'BY «Oxtupkanadroraz» IIAT «VYkphadta» B
yrunizamii sk HadromuiamiB, Tak i BiAXOJiB OypiHHS, BOAUaeThCs TEHJCHISI 3aCTOCYBaHHS HeE
OKpPEeMOro MeTony, a iX KomOiHarito. B3arami B CBITOBiif HpakTHIli 3aCTOCOBYIOTHCS TaKi METOAH
yramizanii  OypoBux Ta HAQTOBHX MUIAMIB: TEPMi4HI — II€ IIOCTYNoBa OOpPOOKa BHCOKOIO
TEMIIepaTyporo abo CHaNOBaHHS, 3 TOAANBIIAM OTPUMAHHSAM OITYMIHO3HMX 3ajJHMINKiB; (Qi3udHi —
NIPUMYCOBE PO3JIUICHHS a00 cemapailis y BiIIEHTPOBOMY IO, BiICTOIOBaHHS, (DiIBTPYBAHHS; XiMIUH1
— EKCTparyBaHHs 3a JI0IIOMOI'0I0 PO3YMHHHMKIB, 3aTBEPAIHHA 32 JOIIOMOTOIO JOAABaHHS OPraHiuyHUX Ta
HEOPraHIYHUX pearcHTiB; (I3UKO-XIMIYHI — CHeliajibHa 00poOKa JIOJATKOBUMH pPEareHTaMH, SKi
3MIHIOIOTH ()I3UKO-XIMiYHI BIaCTUBOCTI; 010JI0T14HI — MIKpOOioIOTiYHUI Y Oi0TEpMIYHUHN PO3KIaL 32
JIOTIOMOTOF0 MIKpOOPraHi3MiB Ta JI0JIaBaHHAM CrelliabHuX OionpemnapariB. Biamosigao no «I[Ipoekty
yrunizanii Hadrouuamis nuramMonakonndyBada HI'BY «Oxrtupkanadroras»», BHKOPHCTOBYIOTHCS
MeXaHiuHl MeToau (0OBajdyBaHHS 3a0pyAHEHb, BiJKauyBaHHS 3a0pyAHEHOI HaTH y CXOBHIIE),
(bi3uKO-XiMiuHI (YaCTKOBE CHANFOBAHHS, MPOMHUBAHHS IPYHTY, JPCHYBAaHHS, €KCTPAKIlis PO3UYMHAMHU,
copOuis 3a JonoMororo copOeHTiB) Ta Gionoriuni (Giopemeniaris — OakTepii 10 PO3KIAJAIOTh HAPTY,
00pobiTOK TpyHTY, cujepalis; (iToMeniopallisi — IOCiB aJeKBaTHUX JIO HAPTOBUX 3a0pyJHEHBb
CLITBCBKOTOCTIONIAPCHKUX KYIBTYp 1 TpaB, IO aKTUBI3YIOTh MIiSUTBHICTE TPYHTOBOT Mikpodiopw).
ditomeniopalliss € 3aBEpIIAJLHOI0 CTAIi€l0 PEeKyJIbTUBALil 3a0pyJHEHUX TEPUTOPiH, 3eMesb Ta
rpyHTiB. OTKe, U1 BUPILICHHS 33/1a4 3 MiJBUILEHHA €(eKTHBHOCTI TEXHOJIOTIH yTHIi3alii OypoBux
BIIXOIB Ta Ha(TOLUIaMIB, CJiJ 3aCTOCOBYBAaTH KOMOIHAIII0 ICHYIOYHMX METOJIB Ta TEXHOJIOTIH,
MOTIePETHBO BU3HAUMBIIH SKICHHUHA CKJIal Ta BIACTUBOCTI BiJXOIB.
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BUHOTI'PAJIOB B.B., OCTAIIIKO 1.O. (YKPAIHA, JIHITIPO)
BE3BIIXOJAHE BUKOPUCTAHHA YTUJIBHUX 'YMOTEXHIYHUX BUPOBIB

JIBH3 « Yxpaincokutl OepoicasHutl XiMiko-mexnooeiunuil yHieepcumem"
49005 npocn. I'acapina, 8, m. [ninpo, Ykpaina,; udhtu@udhtu.edu.ua

Abstract. The is devoted to the scientific choice, development and substantiation of the basic
parameters of milling equipment for crushing the solid residue of pyrolysis of worn tires, as well as
research on the rational use of the crushed product as a substitute for industrial technical carbon/ A
new design of the centrifugal plant has been developed and patented, as well as a number of technical
solutions for its improvement. A series of experimental studies on the influence of structural and
technological parameters on the grinding process have been carried out.

[Tpobnema yTumizauii TYMOTEXHIYHUX BIIXOIIB CTOITh BKpall akTyalbHO B OLIBLIOCTI KpaiH
CBiTy, B ToMy 4ncii i B Ykpaini. OCHOBHOIO CKIIQJIOBOIO TAaKMX BIJIXOJIB € 3HOIIEHI aBTOMOOITBbHI
muHA. Jlaauid TUO BigXoAiB B YKpaiHi Ha CHOTOAEHHS MpHiiMaloTh B yTumizamio 3a 200-400 rpH/T.
YTumizanito BUKOHYIOTh JIBOMa OCHOBHUMH CIIOCOOaMH, a came: MOJpiOHEeHHS] Ha TYMOBY KPHXTY Ta
JEeCTPYKIisi MeToJJoM miponi3y. ['ymoBa kpuxta Mae cBoi chepr BUKOPUCTAHHS, TaKi, HAPHUKIAL, SIK
MOM’SIKIITyF0Ya HACHI Ha IITYYHHX Tra3oHaX JUTSYUX MalJaHYWKiB, Ta TpU OYAIBHHUIITBI JIOPIT, BTIM
notpeda B Hill HECYTTeBA. Y THITI3aIlisl METOIOM TIpOITi3y a€e IeKilbka BTOPUHHUX PEeCypCiB: Ta3, KU
BUKOPHUCTOBYETHCS SIK TalMBO; pifka (asa, sKa € aHaIoroM MasyTy; TBEPAUH 3aIHIIOK, KOTPUH NPHU
JIOCTaTHBOMY CTYTIeHI TOApiOHEHHS MoO)Ke OYTH BHUKOPHCTAaHWU B SIKOCTI 3aMiHHHWKA TEXHIYHOTO
BYTJICLIO.

B JIBH3 YVJXTY BukoHaHU# KOMIUIEKC pOOIT, CIIPSIMOBAaHHUX Ha MiJBUIICHHS €(PEKTHBHOCTI
yTUNi3amii 3HOMEHNX aBTOMOOIBHUX IIIHH.

BcraHOBIEHO 3aN€XKHICTH MOKA3HUKIB SIKOCTI TYMOBHX BHPOOIB, TAKUX SIK MIIHICTH Ha PO3PHUB,
eJIaCTHYHICTh, OMIp PO3/Epy Ta CTIHKICTH JO CTapiHHS Bij cepeHbOro AiaMeTpy noapionenoro T3I1.

[TinTBepmkeHo e(EeKTUBHICTE BUKOPUCTAHHS MOAPIOHEHOTO TBEPAOTO 3AIMIIKY MipoJizy B
SAKOCTI 3aMiHHUKa TEXHIYHOTO BYIJIENIO B TYMOBIH pEUENnTypi NpPOKIAJOK PEeHKOBUX MUIAXIB.
Ilokazano, mo 3amiHa 50% texniuyoro Byrieuro 1803 na mnoxpiOnenmit T3II y peuentypi
HAIMAIBHUX MPOKJIAJOK PEHKOBUX MNUISAXIB J03BOJIMIIA HA JBAa MOPSAKH MiJBUIIMTH JIiEJEKTPUIHY
NPOHMKHICTh TYMH IIpH 30€peXeHHI 1HIKX Moka3HuKiB y mexxax JACTY.

Bcranosneno, mo T3I1 moske OyTr BUKOPUCTAHUI SIK OMICHIOBAY [IPU BUTOTOBJIEH1 KEPAMi4HUX
BUPOOIB, BiH JI03BOJIUTH 3HU3UTH 3arajibHy ycalky 3 6,6% mpu kepaMmidyHiidi maci 6€3 JOMIIIKH, JI0
3,6% npu 10 mac.% J0AaHOTO TBEPAOTO 3aNMIIKY mMipomizy. ONnTUManbHUM € BHKOPUCTAHHS
KepaMiqHoi cyMimi 3 BMicToM 2 Mac.% noxpidHenoro T3I1, mo 103BOJIMTE IpU TEMIEpaTypi BUNATY
1100 °C 3umsutH ycauky 3 6,6 % 10 4,2 % 3 0JHOYACHMM MiJBHILEHHAM MIlHOCTi Ha 67 Kr/cM?, Ta
pogonormuaeHus 3 0,5 % no 1,1 %.

Po3po6iieHo BianeHTpoBUi MITMH 3 pOOOYHM OPraHOM CITEIiaTbHOT KOHCTPYKIIii, 10 JI03BOJISE 3
HalMEHIIMMH NUTOMHMH EHEProBUTpaTaMH MOJPiOHIOBATH TBEPIWI 3alMIIOK MipoOJi3y IO Kiacy
MeHme 10 MKM., 2 TaKOXXK METOAMKY JOCIIDKEHHSI aepOIMHAMIYHHX TMPOIIECiB B MPOTOYHIM YacTHHI
BiJIIIEHTPOBOT'O MJIMHA SIKa JIO3BOJIAE 3POOUTH OIIHKY T'a30JJMHAMIYHUX MOTOKIB y TTOMOJIBHINA KaMepi
MIIMHA 3 ypaxyBaHHSM OCOOJIMBOCTI KOHCTPYKLii HOro NpOTOYHOI 4YacTHHH, PoOOUYOro oOpraxy,
napaMeTpiB MOAPIOHIOBAHOIO MaTepialy Ta THUCKIB Ha BXOJI 1 BHXOMi, a TaKOX BHUSIBUTH
3aKOHOMIPHOCTI BIUIMBY BUINEHaBEeJeHUX (aKTOpIB Ha BHUJIAICHHS MaKCUMAalbHOTO JiaMeTpy
Mmarepiaily, mo mnojapiOHIo0TheA. [lOpiBHSHHS eKCIepUMEHTaJIbHUX Ta PO3PaxXyHKOBUX JaHHX
NoKaszye, 1o noxuOka He mepeBumrye 15 %. OOrpyHTOBaHO OCHOBHI KOHCTPYKLIHHI mapaMeTpu
BIJIIICHTPOBOTO MJIMHA Ta MPE/ICTABIEHA METOIMKA JIO TX pO3paxyHKy Ha 33/1aHy POJyKTHBHICTb.

BceraHoBieHo, mo KpymHICTh MOAPIOHEHMX YACTOK MaTepialy SKi BHIAISIOTBCS 3 MIIMHA
NPOMNOPLIAHO 3aJEeXHUTh BiJ BUTpaTH TMOBITPS 1 BaKyMETPUYHOTO TUCKY Ha BHXOAI 3
PO3BaHTaXyBaJIbHOT KaMepH, a JIiHiliHA Ta KYyTOBa MIBHJKICTh 3ITKHEHHS IMOTOKIB MOBITPS 1 TBEPIHX
YacTOK 3 OMIILHIMH eJIEMEHTaMH TPOTIOPITiiHI KyTOBIi MIBHIKOCTI poOOYOTO OpraHy.
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LIBUIMHIOK O.M., TEJIETIA JI.B. (YKPAIHA, JIbBIB)

3ACTOCYBAHHS CAJIIIAJIOBOI KUCJIOTHU ITPU BUPOIIIYBAHHI POCJIMH
BETA VULGARIS L. BKOHTEKCTI CTAJIOI'O CI/IbCBKOI'OCIIOJAPCBKOT'O
BUPOBHUIITBA

JIvsiscokuil HayionanvHul yHieepcumem imeni leana @panka
79005, sya. I pywescoroeo, 4, Jlveis, Yrkpaina, tsvilya@gmail.com

Abstract. One way to adapt agriculture to climate change is to use growth regulators and
natural hormones. In recent years, there has been a keen interest in salicylic acid. It is caused by the
fact that the detected anti-stress activity in response to various adverse environmental factors. Analysis
of the results shows that the use of salicylic acid for pre-sowing treatment of beet seeds of both
varieties helps to increase water holding capacity, stimulate growth and increase productivity.

3acTocyBaHHS CHHTETUYHUX PETYJISTOPIB POCTY POCIIHH, SIKi € aHATIOTaMH MPUPOJHUX, CTa€ BCE
ORI TIEPCIIEKTUBHUM  3acO00M  iHTEHCH}IKAMii CITLCHKOTOCIIOAAPCHKOTO BHPOOHHUIITBA 3
OJTHOYACHOIO Horo ekoJorizariero. [Ipote picTperymromodi pedoBUHN Hapasi MOCTYIAIOTHECSA TOOpHBaM
1 MeCTUIMAaM y Tpolecax YIOCKOHAJICHHS TEXHOJOTiH BHUPOOHHMIITBA POCIUHHOI mpoaykiii. lle
OB 513aHO 3 THM, IO IXHill BIUIMB 3aJICKUTh BiJ BUAY POCIHH, CIIOCOOY HAHECEHHS Mpenapary, Horo
KOHIEHTpaIlil, KIiMaTHYHUX Ta efadiuHux YuHHUKIB. ToO0TO MacmTaOHI TONBOBI 3aCTOCYBaHHS
PETYJIATOPIB POCTY MOTPEOYIOTH MOMEPEIHIX MOCIBLHUX MOJBOBUX JAOCHTIKCHD B IPUPOJTHUX YMOBAX
KOHKPETHOTO 3EMEJIBHOTO Hajiiny. Takuil MiaxXili MOKH IO 3aCTOCOBYIOTh JIMINE B OJUHHUYHUX
roCHoJapcTBax Ha TepuTopii YKpaiHu, sKi Mpolec rocroAapIOBaHHs MiANOPAAKOBYIOTh TAPUTETHOMY
CHIBICHYBAaHHIO JIFOJMHHU Ta IPUPOJIH.

[TpoBoaMAM MOJIENBHI TOJBOBI JOCHIDKCHHS BIUIMBY TEPEANOCIBHOI 00POOKH CaTiIHIOBOIO
kucnororo (CK) Hacinus Oypsika crosoBoro (Beta vulgaris L) nsox copriB (Jlerpoiit, €rumeTchkuii
TUIOCKHAW) Ha YOPHO3eMi THUIIOBOMY MaJOryMyCHOMY y cMT. Bemmkuit ['muGodok, TepHOMiIBCHKOTO
paiiony, TepHOMiNbCHKOI oOsacTi. Onupanucs Ha YUCICHHI Pe3yJbTaTH Ja00paTOpHUX JOCIiIKEHb,
Jie pocivHM pizHuX BuAiB 3a Aii CK mpoTucTosm HecnpusSTIUBUM (akTopaM (BUCOKA TeMIlepaTypa,
Opak Bosoru Ta iH.). HaciHHa Oypsika HaMOYyBaJIM MPOTITOM TPhoX romwH y pozuumHax CK Tppox
koHneHTpanii (1x107%; 5x10~%; 1x107*M) i y Bosoromy crani Bucismu 21.03.2019 p. Bigbip
POCIHNH Ui AOCHiKeHb npoBoauBes 18.05, 5.06, 21.08. Buznavanu MeTpuyHiI MOKAa3HUKHA YaCTHH
POCIIHH, BOJAOYTPUMYIOUY 3/IaTHICTb JIMCTKIB, BMICT CYX0i PEUOBHHH y KOPSHEILIOaX.

Y mnepuniii vacoBiii Toumi nociimkeHs BBy CK Ha pocnmHM Oypsika pi3HHIN MiX
KOHTPOJIBHUMHM 1 JOCHIJHMMH BapiaHTaMM 3a pI3HUMH NOKa3HMKaMu He BUSBWIM. PocimnHu
PO3BHBAIHCS y CHPUSATIUBOMY TEMIIEPATYPHOMY PEKUMI MPH ONTUMAIILHOMY 3a0€3IeUeHHI BOJIOTOIO.
Iepion, mo mepeayBaB Apyrid 4acoBid TOYIN JOCTIKEHb, BiJ3HAYABCS JCIIO HIKYOK KUIBKICTIO
omajiB, HIX 3a3BH4ail. BusBwin, 1o HaWBUIIA BOJOYTPUMYIOYA 3/aTHICTh, $Ka Ja€ 3MOTY
MIPUCTOCYBATUCh JI0 OpaKy BOJIOTH Y CEpPEIOBHII, Oyia y JINCTKIB POCIHH Oypska 000X COPTIB 3a Ail
CK y konuentpauii 1x10™% M. MeTpuuHi NOKa3HUKH POCIUH KonuBaiucs. HalinoBmi nmuctku y
Oypsika copry Jlerpoiir 6ysnm 3a aii CK y konnentpanii 1x107 M, a y Oypsika copty €runercbkuii
IWIOCKKMI y KoHueHTpamii 5107 M. Mik Apyrow i TPeTbOK YacOBMMH TOYKAMH JOCIiUKEHD
Bi0yBanocss (OpMyBaHHS KOPEHEIUIOAY OYpsAKiB 3a HECTIPUATIMBOrO Bojo03abesnedeHHs (18-26 %
omasiB Big HopMH). [Ipore mix BrummBoM CK BCiX mOCIHIHKYBaHUX KOHIIEHTpPAIid Maca KOPEHEIUIO/IB
OypsikiB 000X COpPTiB OyJa BHILOK y MOPIBHAHHI 3 KOHTPOJEM, a y KoHueHTpamii 1x107°M
nepeBulllyBaia KOHTposib y JnBivi. [Ipudomy mpupict mMacu OyB TpPOJYKTHBHUI, BijOyBaBcs 3a
PaxyHOK 3pOCTaHHS KiJIbKOCTI CyX0i peYOBUHH y KOPEHEILIO/1, a He BOJIH.

OTxe, ITYYHO CHHTE30BaHUK (HITOTOPMOH CANILMIOBA KHCJIOTA, KUK BIIBHO MPOAAETHCS 1 €
JCIIEBUH, Ma€ TpUBAITY JiI0 B POCIMHHOMY OpraHi3Mi Miciisl OAHOPa30BOTo 3acTOCyBaHHs. B MizepHHX
KUTBKOCTSIX 3JIaTHUH TMJBUIIMTH TPOJNYKTHUBHICTH Oypsika CTOJIOBOTO 332 YMOB TMOIEPEIHBOTO
BU3HAUEHHs JIII0Y0T KOHIIEHTpalii Mpenapaty s 3aModyBaHHA HaciHHA. CriofiBaemocs, mI0
3aCTOCYBaHHS! CHHTETHYHHX (HiTOTOPMOHIB CTaHE MPIOPUTETHUM HAINPSIMOM IIPH IMEPEXOI ClITBCHKOTO
TOCIOJIAPCTBA Ha 3aCaJId CTAIIOTO PO3BUTKY.
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BUIMHIOK O.M., [TOXKOJIXXVK B.JI. (YKPAIHA, JIbBIB)

BIIJIMB MIKPOBIOJIOI'TYHOI'O ITPEITAPATY «OAZIS M1» HA PICT POCJIMH
TRITICUM VULGARE L. HA 3AMYJIBYHOBAHOMY 11O KHUBHUMMU
PEHITKAMU I'PYHTI

JIvsiscokuil HayionanvHul yHieepcumem imeni leana @panka
79005, syn. I pywescoroeo, 4, Jlveis, Yrpaina, tsvilya@gmail.com

Abstract. The morphometric parameters of Triticum vulgare L. of Myronivska 65 variety
were studied. The plants grew on sandy soil mulched with buckwheat and corn crop residues
with the addition of the microbiological preparation Oasis M1. Under the action of mulch from
buckwheat crop residues and the studied drug, the height of the aboveground part of T. vulgare
plants exceeded the control by 26%.

BrpoBajkeHHS KOHLIEMIIT CTajJoro pO3BUTKY B KUTTS JIIOJCTBa BigOyBaeTbcs Ha (OHI
pyriHyBaHHA (hYHIAMEHTY CTaJIOCTi: MPUPOAHI OIOreOXiMiuHI IMKJIA E€IeMEHTIB PyWHYIOTHCS
MPOMUCIIOBOIO JTISUTFHICTIO Ta CLIBCHKOTOCHMOJAPCHKAM BHPOOHHUIITBOM, CTpPAaTErist SKOTO
XOBA€ETHCS 3a TacioM OOpPOTHOM 3 TOJOAOM 1 HEOOXIJHICTIO 3aCTOCYBaHHS CyNEpiHTEHCHBHUX
TEXHOJIOTIM IJIS TIABHINEHHS YPOXKAMHOCTI CLIBCHKOTOCIONAPCHKUX KYyNIbTyp. B pesymbrati
YHUCIIO TOJIOMYIOUNX y CBITI CyTTEBO HE 3MEHINYETHCSA, a €KOJOTiYHA CHUTYAIlis MOTipIIy€eThCS.
SIKICTh CITBCBKOTOCTIONAPCHKOI MPOAYKIi, sika Majna O MiATpUMYBaTH 340POB’S JIIOAWHM,
HEBIMHHO 3HIKYETHCA, OO TIOTIPIIYETHCS <«3IOPOB’SH TIPYHTY BHACTIIOK MAacoBOTO
3aCTOCYBaHHS TECTUIIMAIB 1 MiHEpAIIbHUX TOOPHB.

[MpuXHUABHUKKA OPTaHIYHOTO 3eMIIEPOOCTBA JJIsl TOKPAIICHHS POIIOYOCTi OJTOTPO(HUX
IPYHTIB TIPOIIOHYIOTh BUKOPHUCTOBYBaTH EM-TexHONOrit0, TOOTO BHECEHHS MPOOIOTHYHUX
MperapariB, MO MiCTATh CUMOIOTHYHO TOB'si3aHi aepoOHI i aHaepoOHI Mikpoopranizmu. Ha
OiHUX TPYHTaX MOMYJISII] iIHTPOYKOBaHUX MiKpPOOPTaHi3MiB MOPIBHSIHO MIBHIKO THHYTH, a 1XHI
KIIITHHU CTalOTh JPKEPEIOM HAIXOKEHHS Y TPYHT MOKUBHUX €JIEMEHTIB JKUBJICHHS.

HocnimkyBanu MophoMeTpHyHi MOKa3HUKH POCIMH MINCHUII 3Bu4aitnoi Triticum vulgare
L. copty MupoHiBcbka 65, mo pociu 28 AHIB y TOPIIUKAX 3 ITCKOBHM IPYHTOM (TIOCIB —
14.05.2020 p.), 3aMy/IbYOBaHOMY MOKHUBHUMH PEIITKAMH TPEUYKH 1 KYKYpYyI3U 3 JOJaBaHHSIM
Mikpobiosnoriynoro npenapary «QOazis M1» (26.11.2019 p.) B ymMoBax BiJIKPHTOTO IPYHTY
(po3BeneHHs penapary 3riHO 3 IHCTPYKIII€H0).

JloBXrHa KOpEeHiB 1 BUCOTA HAJI3eMHOI YaCTUHM JOCII/DKYBAaHUX POCIHH, IO POCIH Ha
3aMyJIbUOBaHUX IPYHTaX MOXHHBHUMH DPEIITKAMU 1 KYKYpyJ3W, 1 Tpedku Oe3 J10JaBaHHs
MiKpOOiOJIOTIYHOTO TIpenapaTy, Bil KOHTPOJBHHX POCIHH, IO POCIH IUIIEe Ha ITICKOBOMY
IPYHTi, JOCTOBIpDHO HE BiApI3HsUIMCS. Y POCIMH NIIEHWLI, IO POCId 3a Oii Myjibui i3
MOXXHUBHUX PEIITOK KYKypy/3H i mpemnapaty «Oazis M 1», pocTOBI MOKa3HUKH OCHOBUX OpPTaHiB
Oynu TeX Ha piBHI KOHTPOJIO. A 3a JIii MyJIbYi i3 MO)KHMUBHUX PEIITOK IPEYKH i AOCIiIKYBaHOTO
npernapary BUCOTa HaI3¢MHOI YaCTHHH pociuH T. vulgare nepeBuiyBaia KOHTpOJIb Ha 26 %.

MoxHa 3poOUTH BHCHOBOK, IO MikpoOionoriunuidi npemapar «QOazis M1» nepeTBoproe
MOKMBHI PEUOBHMHM OPraHIYHUX 3aJIMIIKIB COJIOMH IPEYKH 33 4ac JOCIIKEHb Y JOCTYIHI IS
pocnuH (GopMH i IIe CTUMYITIOE IXHI POCTOBI MTOKa3HUKY MPU BUPOIIYBaHHI Ha MIIIAHOMY IPYHTI.
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CJIIO3AP A.B., KAJIUMOH 4.A. (YKPAIHA, JIbBIB)

OUUILEHHS MAJIMBHHUX I'A3IB BLJ CIPKOBOJHIO XIHI'IPOHHUM
METOJIOM V JBI CTANIi

Hayionanvnuu ynisepcumem «JIvgiscoka nonimexuixkay
79013, eyn. Cm. Banoepu, 12, Jlvsis, Ykpaina; Andrii.V.Sliuzar@Ilpnu.ua

Abstract. The effect of sodium carbonate concentration (10, 30 and 50 kg/m®) in the
simultaneous presence of sodium thiosulfate (250 kg/m®) and quinhydrone (5 kg/m®) on the phase
distribution coefficient of hydrogen sulfide in the quinhydrone absorption solution was studied. The
obtained data were used for engineering calculations and development of a two-stage scheme of
purification of fuel gases from hydrogen sulfide by the hingidron method.

OunieHHs TATUBHUX Ta3iB BiJl CIPKOBOJHIO XIHTiIPOHHIUM METOJOM 3IIHCHIOITE ¥ abcopOepi
3a piBHAHHM (1), a pereHepaiiro MOTINHAIFHOTO PO3YUHY — Y pereneparopi 3a piBHsaHEIMHA (2) 1 (3).

Na;COs3py + HoS = NaHSp) + NaHCOs3p,, @
NaHS(,) + NaHCOs () + {Q}p) = Sy + Na2COsp) + {Q}H2p), 2)
{Q}Hzp) + 202 = {Q}) + H20 3)

ne {Q} i {Q}H: — okucHa i BigHOBHA (hopMa XiHTiAPOHHOTO OKHCHHKA, BiATIOBIIHO.

Ha crynine ounieHHs rasy B aOcopOepi BU3HAYaIbHUI BIUIMB MAa€ PiBHOBAXXHHK DPO3MOILIT
cipkoBogHIO. Tak SK CipKOBOJEHBBMICHHU TOTIWHAIBHUN PO3YHMH MICIA XeMOcOopOIii mocTymae Ha
pereHepallito, a MoTIM MOBEPTAETHCSI HA XEMOCOPOIIit0, TO JJIS 3MCHIICHHS 00’ €My IUPKYISILIIHHAX
MOTOKIB B OUMCHIH crcTeMi MOTpiOHO 3a0e3MeuyBaTH BUCOKY COPOIIHHY EMHICTh PO3YUHY 111010 H>S.

BuBdeHHST piBHOBRXHHMX KOHIIEHTpAIi CIpKOBOIHIO B CHCTEMi XiHTIIPOHHUH MOTIUHAIBHUI
pPO3YMH — CIpKOBOJIEHb — IHEPTHUH ra3 (a30T) 3AIHCHIOBAIIM CTATUYHHM METOJOM Ha JIaOOpaTOpHIH
YCTaHOBIll. BHKOPUCTOBYBaNM XiHMiAPOHHI TOMIMHANBHI po3unmHM 3 BMictom 10, 30 i 50 r/mm®
Na,COs. Pemry mapamerpiB Oymu mnocTiiimumu: Temmeparypa — 298 K, BmicT y posumni, r/am*:
xiarigpony — 5; NaS;0z — 250. Anaimi3 ra3oBoi i piguHHOI (a3 3AICHIOBAIA HOJOMETPHYHUM Ta
XpoMaTorpagiuHUM METOAAMH.

JocmipkeHHsT  MOKa3aiy, MmO i3 30UIBLIICHHSM CTYNEHS HAaCHYEHHS XiHTiAPOHHOTO
NOIJIMHAJIBHOTO PO3YMHY CiIPKOBOJHEM DIBHOBAXHMH MapliajbHUN THUCK CIPKOBOJIHIO 3pocTae. 3a
paxyHOK HasBHOCTI 0aJacTHMX KOMIIOHEHTIB pIiBHOBaXXHMH mapuianbHuid THck H>S  Han
XIHTIIPOHHUMH PO3YMHAMH € OIJIBIINM, HIXK HaJ] COJJOBUMHU TaKO1 K KOHIIeHTpallii. OJHaK 3a BUCOKHX
KOHIIEHTpAIlil HaTpifo KapOOHATY 1 CTYIEeHs HACHYEHHS XiHTi[POHHOTO PO3YMHY CipKOBOJHEM BILIHB
BMICTy HaTpIifO TioCyIb(aTy Ha MapuiadbHUI THCK CIPKOBOIHIO 3MEHIITY€EThCS.

KoedoimieHT ¢a3oBoro po3mojiiny CIPpKOBOJHIO PI3KO 3pOCTa€ 13 30UIBIICHHSM CTYICHS
HACHYCHHSI HUM XIiHTi[POHHOTO PO3YMHY 1 3MCHIIYETHCS i3 301UIbIIEHHSIM KOHIEHTpALlii HATPilo
kapOoHaTy y po3unHi. Tak, [uis CTyHeHs HACHYECHHS IMOTJIMHAIBHOrO po3uuHy cipkoBoxHeM 0.52% i
xonnentpanii NapCOz 30 kr/m® My = 6557 Ila, ais Takoro  CTyNeHs HACMYEHHS PO3YUHY i
KOHIEeHTpanii comu 50 kr/m® My, = 2420 Ila, a s crynens HacuueHHS 93.53% i KOHLEHTpaLii coan
50 r/am® mpx = 2168910 Ila.

st 3a0e3nedenHsT BUCOKOI MOTJIMHAIBHOI 3/IaTHOCTI po3dMHY Tporiec xemocopOiii HoS cimif
3MiMCHIOBATH PO3YMHAMHM 3 MaKCHMMAJIbHOK KimbkicTio NapCOs 40...50 xr/m3. HassnicTs GamacTHuHX
kommoHeHTiB (NaxS;03, NaHCO3) nermio 3HMmKy€e COpOIiiiHY EMHICTH TIOTJIMHAIBHOTO PO3YHHY.

Pesynpratn nOCHiUKeHb BUKOPHUCTaHO HAMU JUIsl PO3POOJICHHS TEXHOJOTil OYMILNEHHS BiX
CIPKOBOJIHIO MPHUPOIHOTO ra3y JIOKadMHCHKOro Ta30Boro pojosuiia (BonmuHcbka 00:1.). Sk mokaszanu
po3paxyHKM, 3a BuTpaTH rasy 78000 m%/mo0y i mowaTkoBOro BMicTy cipkoBogHio 1,6 /M s
JIOCSTHEHHS 3aJIMIIKOBOTO BMICTY CipKOBOJIHIO B ra3i 7 Mr/M° NOTpiGHO 31iiCHUTH MPOLIEC OYUIIEHHS
3 edexTuBHIcTIO 99,56%. [lns 3abe3nedeHHs] Takoro rivOOKOro OYMILIEHHS ra3y HaMu po3po0ieHO
TEXHOJIOTIIO JBOCTAJIfHOTO OYHMIIEHHS Ta3zy. SIK BijOMO, y IMKIIYHUX PIAMHHO (Pa3HUX OKHUCHHX
npoliecax OYMIIEHHs ra3iB BiJl CIPKOBOJHIO YACTHHY PO3UYMHY HOTPiOHO BUBOJIUTH 3 LIMKIY (Ha cTaiil
GinbTpyBaHHS CipKH) ISl 3a1100iraHHs HAKOMMYEHHIO 0aJIACTHUX KOMIIOHEHTIB 1 3aMiHATH Ha CBIKHUIM
(0e3 OanacTHUX KOMITOHEHTIB). TOMY OCHOBHE OYMILIEHHS Ta3y Bijf CIPKOBOJIHIO PEKOMEHOBAaHO
3MIHCHIOBATH PEreHEPOBAHUM TMOTVIMHAIBHAM PO3YMHOM, a JIOOYHIICHHS — CBIKHM DPO3YHMHOM,
BOJIHOYAC 3a0e3Meuytour O0anaHnc KOMIOHEHTIB, sIKi BABOAATHCS 3 CUCTEMH 3 CIPKOIO.
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DYDIV A., KACHMAR N., DATSKO T. (UKRAINE, LVIV)

DECREASE MOBILITY OF CADMIUM IONS IN SOIL AND REDUCE OF THEIR
ACCUMULATION IN BETA VULGARIS L. BY APPLYING OF FERTILIZERS AND
MELIORANTS

Lviv National Agrarian University
80381, st. V. Great, 1, Dubliany, Ukraine; adydiv@gmail.com

Abstract. Research are devoted studying of cadmium mobility in artificially modeled
contaminated soil with heavy metals and him ability to translocation of beetroot plants by applying the
different systems of fertilizers and meliorates. It was investigated that that the least mobility of cations
Cd?* in soil and the best biochemical indexes of beetroot with the lowest concentration of heavy
metals in plants was the result applying organic fertilizer Biohumus together with of liming the soil.

Today, the pollution of agrocenoses by heavy metals acquired special urgency, since about of fifth
part of agricultural land in Ukraine is contaminated these pollutants. Especially dangerous are mobile
forms of cadmium in the soil, which determine the level of danger for plants, and ultimately to humans.
Therefore is of a great importance is the development, research and practical application in specific soil
and climatic conditions of the effective and accessible, ecologically safe system of fertilizer with the use
meliorants for obtaining the ecologically safe products of beet root (Beta vulgaris L.).

During the three years in Lviv National Agrarian University, studies there were conducted the
researches on the effects of different fertilizer system and meliorants on the behavior of cadmium in the
system of «soil-plant». Artificial levels of contamination soil 1; 3; 5 MPC in the total forms cadmium.
Was applied meliorants CaCOs, mineral fertilizer Nitroamofoska (16:16:16) and organic fertilizer
Biohumus (vermiculture product). The scheme included such variants: 1) Control variant (without
fertilizers); 2) NesPesKes; 3) Biohumus 4 t/ha; 4) N34P34K34 + Biohumus 2 t/ha; 5) NesPssKes + CaCOs
5 t/ha; 6) Biohumus 4 t/ha + CaCOs 5 t/ha; 7) N3sP34Kss + Biohumus 2 t/ha + CaCOs 5 t/ha.

The research has established, that by increasing the level of soil contamination by cadmium
from 1 to 5 MPC there was observed the only tendency to the increase of concentration of heavy
metals mobile forms in the soil of all variants. The concentration of Cd?* ions in beetroot plants in all
variants also increased. However, organic and mineral fertilizers, as well as ameliorants, had a
significant effect on Cd?* accumulation in beetroot plants.

It was established, that reducing of mobile forms Cd?* in soil in various variants was manifested
differently. That highest concentration of mobile forms Cd?* in soil (0,169 mg/kg) was discovered in
the control (without fertilizers) at a hazard coefficient of 0,24 (p <0.05). The experimental data
obtained indicate that the concentration of mobile forms of Cd?* in the soil at all levels of
contamination was lower by 37,6-48,5% compared to the control (without fertilizers) due to the
introduction of calcium ameliorants (var. 5-7). The application of only mineral fertilizers with liming
of soil at full norm NesPesKes Was less effective in binding the mobile forms of Cd?* in soil, than
organic fertilizer in full forms Biohumus 4 t/ha.

Studies have found that, the lowest concentration of Cd?* ions in the beet roots (0,006 and
0,010 mg/kg mass of crude substance) was observed by applying of fertilizers and meliorants at norms
Biohumus 4 t/ha + 5 t/ha (var. 6) CaCOs and NssP3:Kss + Biohumus 2 t/ha + 5 t/ha CaCOs; (var. 7)
with a probable difference to the control p <0,001. Whereas in the control variant the concentration of
cadmium ions in the roots was the highest — 0,027 mg/kg of crude weight. It was determined, that at
the level of simulated soil contamination 3 MPC, the concentration of cadmium ions in the control
(without fertilizers) in beet roots was 0,062 mg/kg mass of crude substance. However, with the
applying of organic (var. 6) and organo-mineral (var. 7) fertilizer system, the concentration of
cadmium ions in the beet roots was 0,018 and 0,021 mg/kg of crude mass, with a probable difference
to the control p <0,001.

Application of organic fertilizer in combination with liming of soil at norm Biohumus 4 t/ha +
5 t/ha CaCO; on the contaminated dark gray soil with cadmium has helped to reduce the concentration of
mobile forms of Cd?" in soil, thus significantly reduced their accumulation in plants of beetroot, which is
reflected in high quality of roots safe for consumption. Through the development and implementation of
various systems of fertilizer combined with liming soil in specific soil and climate conditions can be
reduced by 56-78% the accumulation of Cd?* ions in plants table beet and get environmentally safe
products.
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IBAHIH I1.C., OPYEHKO B.O., MEJIbHIKOBA O.T'. (YKPATHA, XAPKIB)

SMEHIIEHHSA TEXHOI'EHHOI'O HABAHTAKEHHSA , CTBOPIOBAHOI'O
CTIYHHUMHU BOJAMU BUPOBHUITBA 3 IIEPEPOBKHN MAKYJIATYPHU, IIPU
3ACTOCYBAHHI ®EPMEHTHOI'O JEIHKIHI'Y

Xapxiscokuil HayioHanbHUll YHIGepcumem 0yO0i6HUYMBEA ma apximexmypu,
61002, éyn. Cymewka, 90, Xapkis, Yrpaina, pavel.s.ivanin@gmail.com

Abstract. In experimental studies it was found that the processes of chemical and enzymatic
deinking of the pulp, obtained during the processing of waste paper, intensively affect the pollution of
the generated wastewater. It has been shown that enzymatic deinking in comparison with chemical
deinking forms significantly less environmentally hazardous wastewater in terms of the content of
both organic and inorganic contaminants.

Jo HaiiHeOe3MeyHINX TEXHOTEHHUX BIUIMBIB BUPOOHUITB 3 TMEpepoOKH MakylaTypu
BITHOCUTHCSl YTBOPEHHsSI BHUCOKOKOHIICHTPOBAaHMX 32 BMICTOM OpTraHIYHHMX Ta 3aBHCIMX PEUOBHH
cTivanx BoA. OHUM 3 HampsMiB KWOTO 3MEHIIEHHS € MOJIEPHIi3allisl TEXHOJIOTiH B OCHOBHOMY
BUpOOHUITBI. Hapa3si 3akopoHOM AJisi JOCSTHEHHS BHCOKOi SIKOCTI MPOAYKLii Hpu TepepoOri
MakyJIaTypHOI MacH BHKOPHCTOBYIOTH MPOIECH 00JaropoKyBaHHs (HIeiHKiHTY). JIJis XiMidHOTO
JISIHKIHTY BHKOPUCTOBYIOTH Pi3HI XiMiKaTH (CHJIBHI JYTH, >KHPHI OpraHigyHi KHCIOT Ta iH.) -
HAJ3BUYaiHO HeOe3MedHi 3a0pyaHioBadi CTiYHMX BoA. B octamni 20-25 pokiB mpu mepepoOii
MakyJlaTypu BCe OUIBII IIMPOKE 3acCTOCYBaHHS 3HAXOJWUTh OIOKATANITHMYHUN JACIHKIHT 13
3acTocyBaHHSM pi3HUX (epmerTiB. [IpoTe BIUIMB NHMX TEXHONOTIH Ha CKJIad CTIYHAX BOJ
Manogoctikernid. Hapasi 3acrocyBanus pepmeHTHHX TexHOoNOTiH Ha mignpuemcTBax LIBI1 Ykpaiau
BKpail emizognyHe. A BOHM € HaJ3BHUYAHO BXJIMBHM PE3ePBOM TMONIMIICHHS SKOCTI MPOAYKIII Ta
3MEHIIIEHHS TEXHOTCHHOT'0 HABaHTaKEHHS Ha MPUPOAHE CEPEIOBHIIIC.

Merta po6OTH — OIliHKa BILTUBY ()epPMEHTATHBHOTO Ta XiMIYHOTO JEIHKIHTY MaKyJIaTypHOI Macu
Ha CKJIaJ] YTBOPIOBAHUX BUPOOHUYHX CTIYHUX BOJI.

PesynbpTaTtn nabopaTopHUX eKCIEPUMEHTAIBHUX JOCTIPKEHB MPECTABIICHI B Ta0I.

Tabnuys
CkJ1aj CTiYHHMX BOJI, YTBOPIOBAHUX IIPH 3aCTOCYBAHHI JeiHKIHTY MaKyJIaTypHOI MacH
CrivHi BoI! XCK, 3aBuci HinbHuit [Ipoxxapenuit 30MBHICT
mr O/mm3 pe4yoBUHHU, 3aJIUIIOK, MI/aM3 3QJIUIIOK, LIJIBHOTO
mr/am3 mr/am3 3anuiky, %
Be3 meinkinry 707 450 900 200 22,2
[Ticns pepMEHTHOTO NEiHKIHTY
1% uemntonasu 280 281 800 133 16,6
2,5% a-aminazu 384 225 933 133 14,3
[Ticnst XiMIYHOTO AEIHKIHTY 480 338 1800 633 35,2

SAx BunHO, abcomnrotHi 3HaueHHs XCK cTiuHMX BOJ micis XiMidHOTO JeiHKiHTy B 1,3-1,7 pasu
TIEPEBUIIYIOTH IeH MMOKa3HUK B CTIYHUX BOJaX Micis (hepMeHTHOro AeiHKiHTY.DepMeHTHUH NeiHKIHT
no3poiie Ha 20,0-41,7% 3HU3UTH HaBaHTOKEHHS HA OYUCHI CHOPYAM 32 OpraHiYHHMHU
3a0pyJAHCHHSMH, a OTXKE, Ha CTUIBKM >K 3MEHIIMTH IOTCHI[AJIbHUN OMOCEePEIKOBAHUN BUKU]I
MAPHUKOBOTO Ta3y 1 Tak 3BaHUH «KapOOHOBWIA cii». Benuki nepeBaru Mae pepMEeHTHHIA JEIHKIHT 1 3a
3MEHIICHHSIM HaBaHTa)KEHHA Ha OYHMCHI CHOPYAM Ta TMPHUPOAHE CEPENOBHUIE 3a HEOPraHiYHUMH
pedoBuHamu. Tak, 3aCTOCyBaHHS ()EPMEHTHOTO JACIHKIHIY 3MEHIIYE KOHIEHTPAIIIIO COJICH B CTIYHUX
BoJax (MpoXKapeHWH 3ajHIIOK) Maibke B 5 pasziB. | 30iblIyeThCsl BOHAa TOJOBHUM YHHOM dYepe3
BUKOPHUCTAHHS MPU XIMIYHOMY JACIHKIHTY cuitikaty HaTpito NaxSiOz. AOcomroTHI KOHUEHTpalii miei
COJIi HE JI03BOJISTH TOBTOPHO BUKOPHCTATH TaKy BOJY B OCHOBHOMY BUPOOHUIITBI.

TakuMm YuHOM, (EPMEHTHHH JEIHKIHT, MiABHIYIOYH SIKICTh TMPOJYKIIi 3 MakKyjIaTypHOI
CHUPOBHHH, 3MEHIIYE KOHLUEHTPALII0 OpraHiYHUX 3a0pyIHEHb B CTIYHHUX BOAAX, HE 3a0pYIHIOE BOAY
HEOPraHiYHIUMHU CIOJYKaMH, IO JIO3BOJIMTh BUKOPUCTATH I IOBTOPHO Ta 3€KOHOMHUTH 3a0ip CBIKOI
BOJIH.
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'VAKAL S., "YANOVSKA A., 'VAKAL V., 'ARTYUKHOV A., 'SHKOLA V.
(UKRAINE, SUMY), #* KRMELA J. (CZECH REPUBLIC, USTI NAD LABEM,;
SLOVAK REPUBLIC, PUCHOV)

THE ECOLOGICAL AND ECONOMIC FUNDAMENTALS OF NOVEL TYPES
CAPSULATED FERTILIZERS DEVELOPMENT

1Sumy State University,2, R.-Korsakov str., Sumy, Ukraine; E-mail:
yanovskaanna@gmail.com
2Faculty of Mechanical Engineering, J. E. Purkyné University in Usti nad Labem. Pasteurova
3334/7, 400 01 Usti nad Labem. Czech Republic. E-mail: jan.krmela@ujep.cz
3Faculty of Industrial Technologies in Piichov, Alexander Dubcek University of Trencin. 1.
Krasku 491/30, 02001 Puchov. Slovak Republic. E-mail: jan.krmela@fpt.tnuni.sk

Abstract. The intensive agricultural production needs a lot of fertilizers, which are one of the
main sources of environmental pollutants, soil acidity and introduction of heavy metals into soils that
are potentially dangerous. High amounts of Nitrogen fertilizers which are necessary during the first
vegetation period can have negative influence on environment due to the significant release of
Nitrogen: into air as a gaseous N, and into ground water and soils as nitrates, so they accumulated in
agricultural products in excessive amounts. To decrease destructive influence on environment and to
increase effectiveness of the use of mineral fertilizers the ecological innovation is proposed, which
properties could be changed according to the needs of consumers.

The technology of prolonged action of Nitrogen contained granules by the granulation in
Phosphate-containing shell was proposed as a basis of such innovation. It allows to add modifiers to
phosphate shell components. The main tasks of such shell are the release of nitrogen and phosphate
nutrients from granule into soil, according to the agrochemical needs of plants and prevention of
pollutants income into soil. The structure of nucleus and shell was investigated to find optimal
plasticizer component (Table 1) and technological parameters of granule shell formation.

Table 1
Composition of produced samples of fertilizers based on carbamide in phosphate shell
Ne Composition, % Plasticizer Density of granules, MPa
Sample 1 7.2 23.8 0.31 Calcium humate 2.1
Sample 2 7.13 23.6 0.21 Potassium humate 2.07
Sample 3 784 | 218 | 0.42 Potassium-magnesium 2.09
Sample 4 with "Avatar" 74 22.8 0.21 Calcium humate 171

DX analysisof granule 1 with plasticizer calcium humate is presented in Fig. 1.

N

0 1

3 5 6 H*-I ‘ y b -‘Dlwlilw:”la 5
Fig. 1. Distribution of elements in granule 1 cross-section: a) Spectrum 13 shows element composition in granule shell, b)
general view of granule cross-section with places of analysis, ¢) Spectrum 15 shows element composition in granule nucleus.

Due to the changes in the shell composition the high level of product customization was
obtained. It allows to increase the level of competitiveness of such product at the external and internal
market.

Conclusion: The creation of two-component encapsulated fertilizers allows to obtain more
environmentally friendly fertilizers with the gradual release of components into the soil, which reduces
the man-made pollution. Calcium humate is the most successful plasticizer, which increases the
strength of the obtained granules. A preliminary assessment of the market perspectives of such an
innovation shows a high level of its market attractiveness for all market participants: consumers,
producers and society.
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INEPEBMHOC A.P. (YKPAIHA, KUIB)
CTAHIAPT EKO-E®@EKTUBHOI'O IPOEKTYBAHHSA BYAIBEJIb BREEAM

Kuiscokuii nayionanvruil ynisepcumem 0yoisHUymea i apximexkmypu
03037, npocn. Ilosimpognomcewkuii, 31, Kuis, Ykpaina; knuba@knuba.edu.ua

Abstract. BREEAM is the world’s first and leading sustainability assessment and certification
scheme for the built environment. It is an international standard that is locally adapted, operated and
applied through a network of scheme operators, assessors and industry professionals. The main criteria
used by BREEAM are considered in these theses. BREEAM category weightings and BREEAM
rating benchmarks for evaluating buildings are given.

Konnenist «3enenoro» OymiBHUNTBa copmyBaiacs 1970-x pokax y BIAMOBIOs HA CTPIMKe
TIOTIpIICHHS] CTaHy HaBKOJHIIHBOTO CEpPEelOBHIIA Ta, HA CHOTOAHI, CTana OJHUM 3 IPOBIIHHUX
IHCTPYMEHTIB /ISl JOCATHEHHS MLiJiel cTamoro po3BUTKY. OMHIEI0 3 CHUCTEM OIIHKK Ta cepThudikamii
OyniBenb 3a cTaHmapTamu «3eneHoro» OymiBauirBa € BREEAM (building research establishment
environmental assessment method). PeiituaroBa cucrema A y9acHHKIB OyaiBEIBHOTO MPOIECY
BUKOPUCTOBYETBCS SIK MOTHBAIliSl O TEPEeXOJy TNPOEKTyBaHHS, OYyIiBHHILTBA Ta eKCIUTyaTaril
eHeproe()eKTUBHUX, eKOJIOTIYHO YHCTHX 1 cTiiikux cmopya. Cuctema BREEAM omiHtoe OyniBenbHi
IPOEKTH 32 HACTYITHIMH KaTeTOPisIMH:

YIPaBIiHHA — KaTEropisl, M0 3a0X04Y€E 3aCTOCYBaHHS MPAKTHK CTIHKOTO yIpaBIIiHHS
Ha eTarnax MPOEKTYBaHHS, OYIiBHUIITBA, BBEICHHS B EKCIUTyaTallifo, Mepeqadi B eKCIUTyaTalilo Ta
HaJJaHHS TeXHIYHOI TOTIOMOTH,

v 3[I0POB’S Ta GJaromonyyus — B LIl KaTeropii NpuiMaroTbes PIIEHHS MPO PO3POOKY
TEeXHIYHUX XapaKTepUCTHK, IO CTBOPIOIOTH 370poBe, Oe3rmeuHe Ta KOM(OpTHE cepelnoBUINE st
JFOJTVHU,

v eHeprig — Kareropis 3abesnedye po3poOKy eHeproeeKTUBHUX OYyAiBETbHHUX PilllCHb,
CHUCTEM Ta OONaJHaHHA, IO MiATPUMYIOTh CTiKE BUKOPUCTAHHS Ta YNPAaBIiHHS €HEPTi€r0 Mia Jac
eKcInTyaTarlii OymiBi;

v TPAHCIIOPT — KaTEropisi 3a0X04y€e HaJAHHS JJOCTYITY 10 TPOMAaIChKOTO TPAaHCIIOPTY Ta
IHIIMX ATBTEPHATHBHUX TPAHCIIOPTHUX PIllIEHb JJIsi KOPUCTYBAviB OYIiBIIi;

v BOJIHI PECYPCH — MHUTAHHS IIi€l KaTeropii 30Cepe/DKYIOThCS Ha BHU3HAYECHHI 3ac00iB
CKOPOYEHHS CIIOXXUBaHHsI BOAM MTPOTATOM JKUATTS Oy IiBJIi Ta MiHIMI3allii BTpaT 4epe3 BUTIK;

v Marepiai — Il KaTeropis BiJIOBiJa€ 32 BHKOPHUCTAHHS MarepiajiB, BHUITYCK SIKHUX
30CePE/DKYEThCS Ha €(PEKTUBHOCTI, BIUTMBI HA HABKOJIUIIIHE CEPEIOBUIIE Ta JIOBIOBIYHOCTI BUPOOIB;

v BiJIXOM — B IIbOMY PO3JIiJIi CTUMYITFOETHCSI CKOPOUEHHSI BiIXOiB i yac Oy 1iBHAIITBA

Ta BIPOJOBXK YCHOTO TEPMiHY eKcIuTyartaiii OyJiBii; BHHATOPOIUKYETHCS CTale TOBOJKCHHS 3
BiJIXOJ[aMHM, 3BITHICTh MPO BiJXO/JH, CKOPOUEHHS BIJXOJIB Ta BiIMOBA BiJl 3aXOPOHEHHsI Oy 1IBEIBHUX
BIAXO/IB Ha MOJITOHAX;

v 3€MJICKOPHCTYBAHHS Ta €KOJIOTis — L5l KATEropisi 3a0X04y€e CTalle 3eMJICKOPUCTYBaHHS,
pEeKpealifo Ta 3aXHCT CEPEIOBHIN ICHYBaHHS OI1OpI3HOMAHITTSA Oiist OymiBeNbHOI AUISHKHA Ta
HaBKOJIMILIHIX 3eMeJlb;

v 3a0py/HEHHS — NUTaHHS Li€i Kareropii COpsSMOBaHI Ha 3MEHILEHHS HEraTUBHOTO
BIUIMBY OyniBil (HampuKiaj, CBITJIOBE 3a0pyIHEHHs, IIIyM, 3aTOMJICHHS Ta 3a0pyJHEHHS MOBITpA,
IPYHTY, BOJIN) HA HABKOJIMIIIHI TPOMaJIU Ta JOBKIJLIS;

IHHOBAIlii — KaTeropis iHHOBALii Ja€ MOMJIMBICTb BU3HATU 3Pa3KOBi IMOKa3HUKH
e(eKTUBHOCTI Ta iHHOBAIIi1, SIKi HE BKIIIOYAIOTHCS JO BUMOT NEPeIiYeHUX KPUTEPIiB.

KoxkHa Karteropisi Mae KpUTepii OLIHKH, SIKi Y BiJICOTKOBOMY BiJJHOIIEHHI MOXYTh OTpUMATH:
ynpasniHast — 11%, 3mopos’s Ta Omaromosyyus — 14%, eHepreruuHa edekTuBHiCTH — 16%,
TpaHcnopTHa iHdpacTpykTypa — 10%; pauioHanbHe BUKOPHCTAHHSA BOJHUX pecypciB — 7%, Marepianu
— 15%, mnoBomkeHHs 3 BiaxomamMu — 6%, 3eMJICKOPHUCTYyBaHHS Ta ekosioris — 13%, KOHTpOJIb
3a0pynHeHHs — 8%. «IHHOBaII» BBaXKAIOTHCSA J0JATKOBOIO KaTEropieo Ta OMiHIHTHCI B 10%.
Petitunr Oynisens 3a BREEAM: BunmatHuit — > 85%, BimMinao — > 70%, myxxe aobpe — > 55%,
no0pe — > 45%, 3anoBiibHO — > 30%, He npuiimMae yuacTsh y kinacudikamii — < 30%.
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XJIBUIINH 10.4., TIOYATICBKA 1.51. (YKPATHA, JIbBIB)
CIIOCOBM YTHIIBAIIIL KUCJIUX I'YIPOHIB

Hayionanvnuu ynieepcumem «JIvgiscoka nonimextixa
79013, nn.Cs.fOpa, 3/4, Jlvsis, Ykpaina,; yuriy_h@polynet.lviv.ua

Abstract. Sources of acid tars, as well as factors influencing the environment are considered.
The analysis of existing methods of processing and utilization of acid tars is made. The authors
propose the use of acid tars in the production of bitumen to reduce the number of wastes. These
approaches to waste recycling, disposal and disposal are an important step towards European standards
and implementations Ukraine to the world community, namely the EU Waste Directives.

CipyaHOKHCITI TYAPOHH € BiAXOJaMH, IO YTBOPIOIOTHCS MpPH BUPOOHHWITBI CBITIMX OJIHB,
OUMILeHHI mapadiHiB, Ipd BUPOOHUUTBI CylIb(POHATHMX Ta IHIIMX MPHCATOK, TOOTO Mpolecax,le
3aCTOCOBYETBCS CipuaHa KHCIIOTa AK peareHT abo karamizartop. Kucmi rygponm (KI') Hanexats mo
BiIXOAiB 2 Kjacy HeOe3NeKW, 1 Ha CHOTOJAHINIHIM JEeHb BIJCYTHI YHIBEpCalbHI TEXHONOTI iX
KOMITJIEKCHOT TIepepoOKH, 10 CTBOPIOE MEBHI TPYIHOLII NpU 3HUILECHHI CTaBKiB-HakonuuyBauiB KT,
sKi € B OaraTthox kpaiHax cBity (CILIA, Pocis, BenukoOpuranis, Himeuuuna, benwrist, Hinepnanmy,
Kuraii Ta iH.). AKTyansHOMO 111 Ipobiiema € i st YKpainu, 30kpemMa st JIbBoBa.

HeBmaui B OCBOEHHI YMCIIEHHUX IPOIO3UIN MO yTHii3amii KUCIUX TYAPOHIB MOJISATAIOTh, B
OCHOBHOMY, B TOMY, IO KHCIIi TYIPOHH 3 Pi3HUX BUPOOHUITB XapaKTEPH3YIOThCA CBOIM HaOOpPOM
XIMIYHEX 1 (DI3UYHUX BIIACTUBOCTEH, IO 3MIHIOIOTHCS B MPOIECi Mepediry peakmii OpraHiYHHX
KOMIIOHEHTIB 3 CipYaHOI0 KHCJIOTOION Ta KHCHEM TOBITPS, i TOMY BUMAaraloTh B KOXXHOMY OKPEMOMY
BUINAJKY 1HIUBIAyaJIbHOTO MiIX0AY 1 HAJAIITYBaHHS MTPOLIECY MEPEPOOKH.

VY kpainax €Bponeiicbkoro Coro3y TexHojorii mepepodku KI' cmpsiMmoBaHi Ha oTpuMaHHS 3
HBOTO TBEPJIOTO TAJIMBa B KYCKOBOMY a00 TpaHyJIhOBaHOMY BHIIIsINI. Y 0araThoxX KpaiHaX OCHOBHI
pO3po0KM B il Tamy3i crnpsMoBaHi Ha 3acTocyBaHHs HponaykriB yrwmizamii KI' sk OyniBensHO-
JOPOXKHIX MaTepialis.

[Ipu canarii ryqpoHOBHX 03€p BHHHKA€E MUTAHHSA, IO POOUTH 3 JOHHUMH BiJKIAJICHHIMH, SKi
MIEpPeMIIanCcs i3 3eMiIel0. Y THII3YBaTH X €KOHOMIYHO HEBUTiTHO. TOMY 3aciIyroBYIOTh Ha yBary i
CIOCOOM 3aTBEpHiHHS KHUCIMX TYAPOHIB s iX O€3MevHOro 3aXxOopoHeHHs. TexHomoris Oyma
po3pobiieHa Uil 3HELIKO/DKEHHS! KHCIMX TYIPOHIB, IO YTBOPIOIOTHCS NMPH KHUCIOTHOMY OYHMIIEHHI
BiNpallbOBaHUX MOTOPHHMX ONuB. OTpUMaHi BIIXOAW MOXYTb OyTH PO3MILIEHI Ha MOJIrOHAaX SK
Bigxonu 2-ro knacy Hebe3neku. @ipmoro "Baufeld" mpu canarii cipuaHo-KHCIIOTHUX CTaBKiB B paiioHi
Chemnitz 6ysn0 o0pobieHo, HeliTpasti3oBaHo, i B TBepAoMy cTaHi ykiaaeHo B cxoBuiie 8 000 Ton
3a0pyJHEHUX CMOJIaMH MaTepiaiiB 3 YKOCIB 1 JIHUIIA CTaBKa.

Po3po0iieHi B CBITOBIH MPAKTHIII METOAU 3aTBEPAIHHS IMPOMHUCIIOBUX BIJXOJIB rapaHTYIOTh 1X
Oe3meyne 30epiraHHs Ta Mornepe/HKaTh 3a0pyAHEHHS IPYHTOBHX BO/I.

Hamu 3amponoHOBaHO BHMKOPHUCTaHHSI «CTapuX» KHUCIMX TyOPOHIB B IPOLECI OAEpKaHHSA
OiTyMiB 3 METOI0 TOKpAIIEHHS XapaKTEPUCTHK OCTaHHIX Ta PO3B’s3aHHS NPOOIEMH HPOMHUCIOBHX
BIJIXO/IIB.

Jocnimpkyroun npouec ofepkaHHs 0iTyMy, HacaMmIepea, MU BHUBYQJIM BIUIMB CITiBBiIHOLICHHS
KHCJIOTO Ta MPSMOTOHHOTO TYJIPOHIB Ha MPOLEC YTBOPEHHS OiTyMy IPH IHIIUX MOCTIHHUX YMOBaX, SIK
TeMIieparypa mpH mnojadi kucioro ryapony 150 °C, mBHAKICTh Mojadi TyApoHY 3T XB. /KT, IBUAKICTh
nigBunieHHs: Temneparypu 3 °C/xB. 3aBlIsSKM BCTaHOBJICHWM ONTHMAIBLHUM TapaMerpaM peaiizarfii
MPOIECY TMEepPepoOKH TYAPOHY MOXKIIUBE CYTTEBE 3HIDKEHHS CO0IBapTOCTI OiTyMy Ta 4YacTKOBE
BUPILIEHHS NPOOJIEeMH yTUITi3alii HAKOMTUYEHHUX 38 OCTaHHI JECATHIIITTS KUCIUX TYAPOHiB.

3a3HaueHi MiIXoAu MepepoOKH, yTHIi3allii Ta 3aXOPOHEHHS BiJAXOIIB — BaKIMBHH KPOK 0
€BpoIneicbKUX CTaHAAPTIB 1 BUKOHAHHS 3000B’s3aHb YKpaiHM mepe]] CBITOBUM TOBapUCTBOM, a CaMe
JUpeKTHBH MPO BiAXOAHM, SIKA BBAKAETHCS PAMKOBOIO, OCKIIBKM BCTAHOBIIOE MEXKi Ta LIA0JIOHM ISt
3akoHOJaBcTBa. ONWH 13 HAWBAKIMBINIMX MPONUCAHUX Y Hill NPUHIMIIB — 1€ TPUHIMI CTBOPEHHS
"iepapxii mpiopuTeTiB MOBO/PKEHHS 3 Biaxomamu". OTOX, repeBara Mae HaJaBaTUCS 3ar00iraHHIO
YTBOPEHHIO BiIXOZiB, TOOTO TOJIOBHUH NPIOPUTET — MOBTOPHE BUKOPUCTAHHS Ta NepepoOka, a He
CTHIAJTIOBAHHS Ta 3aXOPOHEHHS BiIXO/IB HA CMITTE3BAJIMINAX, SIK 1€ Y HAC TIEPEBAYKHO MPAKTHKYETHCS.
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MA3VPAK O.T., KAUMAP H.B., JAIIKO T.M. (YKPATHA, JIbBIB)
BIOT'EOXIMIYHI TEXHOJIOT'TI OYMIIYBAHHSA CTIYHUX BOJI

JIvsicoKull HAYIOHANLHUL a2papHUll YHigepcumen,
Yrpaina, Jlveis. oon., 30831 [[yonsanu, eya. B. Benuxoeo, |
e-mail: oksana_mazurak@ukr.net

Abstract. The article substantiates the use of the biological purification technologies —
biochemical barrier (calcium carbonate and ability of higher water plants to cumulate significant
quantities of dissolved in water metals of wastewater of mines from toxic heavy metal ions and other
pollutants. The bioplateau is applied for afterpurification of sewage water from ions of heavy metals to
norms of maximum allowable concentration.

OuniyBaHHS TPOMHUCIOBUX CTIYHHX BOJ TPAIAMINIHO 3MIHCHIOIOTh XIMIYHUMHE (peareHTHUMH),
¢i3uko-xiMiyHUMH (€TEKTPOXIMIYHUMH, TaJIbBAaHOKOArYJISLIHHUMH, 10HOOOMIHHUMH, COPOLIiHHUMHU)
Ta 010JIOTTYHUMH METOJAMH.

[1in6ip HaiMEHII €eHePTEeTUYHO Ta MaTePiaIOBUTPATHUX TEXHOJOTIYHUX CXEM 3 BUKOPUCTAHHSAM
€KOJIOTYHUX MaTepialliB Ha OCHOBI MPUPOJHHUX MiHepasiB 1 MOAM(]IKOBaHUX MPHUPOAHUX COPOCHTIB 3
HACTYITHUM OiOTEXHOJIOTIYHUM OYMIIYBAaHHAM CTIYHUX IPOMHCIOBUX BOJA CHOTOJHI HaOYBalOTh
0COOJIMBOT aKTYaIBHOCTI.

Js 3HEeMIKO/KeHHST 10HIB Ba)KKMX METANIB y CTIYHHX BOJAX MPOIMOHYETHCS BUKOPHUCTAHHS
NPUPOAHUX (QIIBTPYBaJIbHAX MaTepiaiiB Ha OCHOBI MiHepaniB (KapOOHATH, CHIIIKaTH) Ta MOJaJIbIIe
OUMIIyBaHHSA Ha OiOIH)KEHEPHUX OYHCHUX CIOPYyJaX Ha OCHOBI 0iOIUTaTO 3 BHIMUMH POCIWHAMH

BOJIHUX YIPYyNoOBaHb (KyrHM O3€pHOI, POro3u, TPOCTSHUIII, CTpiJIOJII/ICTy 3BHYAMHOI0), 110
BiJIITPAlOTh POIIb JIOAATKOBOTO MPHPOMHOTO Oio(imbTpa. XapakTepHOK PHCOI0 IIMX POCIUH 3
MOTYKHOIO KOPEHEBOIO CHCTEMOIO € Te, IO iXHs 0i0JIOTiYHa aKTUBHICTh TPUBAE HABITH Y3UMKY IPH
temmeparypax Boau Biz 0 10 + 5°C 3 BUCOKOI e(heKTHUBHICTIO MOTJIMHAHHS K O10TCHHUX CJICMCHTIB,
TaK 1 OpraHivHMX 3a0pyIHIOIOYNX pedoBHH. HarpomakeHHs] BAKKHX METAJB y KOPEHEBUX CUCTEMax
HabaraTo TepeBUINye iX BMICT y Haa3eMHiil ditomaci, mo chpuse iMMoOimizamii 3a0pyIHIOIOYNX
PEUOBHH Y IOHHUX BiJKJIaJCHHSX, 3a100irarouu X BTOpUHHINM Mirpaii y Bo1y.

OnHak, BHCOKMH BMICT TIIOJIOTAHTIB Yy CTIYHMX BOJAX HETaTHBHO II03HAYAETHCS Ha
KUTTENISUIBHOCTI POCIIMH, HOPYIIYIOUH iX HAKOIMYYBaJIbHY 3[aTHICTh. 30KpeMa, KOHLEHTpalis 10HiB
Cu i Cd 6musbko 0,25 mr/am® IpH3BOAUTL IO MOMITHOTO 3HMYKEHHS MBUAKOCTI (ikcamii CO: i
dorocuntesy, Toni sk ionu Ni, Cr¥*, Zn, Fe i Mn (ionu Fe i MNn npurHivyroTh MOTIMHAHHES KaaMik0)
BOJIOIFOTh TTOMIPHOK (DITOTOKCHYHOCTIO, CYTTEBO HE BIUTMBAIOYHM Ha (DOTOCMHTETWYHI BIACTHUBOCTI
POCIHH. 3TiHO TaHUX PI3HUX aBTOPIiB, CaMe TOMY BapTO OOMEXYBaTH KOHIIEHTPALIIO TaKHX BAXKHX
METaJIiB, K Mijb 1 KaJMiH, 1[0 TOMIMHAIOTHCS BOJHUMH POCIMHAMH y KOHICHTpPAIisX, OJU3bKUX JI0
0,1 mr/mme. Po3paxyHKOBiI peKOMeHI0BaHI 3HAYEHHs KOHIIEHTpAIlii i0HIB METaliB y CTIYHHX BOJaX
MIpH HAAXOKEHHI Ha 6i0TuIaTo HaBe[eHo B Taou. 1.

Tabnuys 1
MaxkcuMaibHi J0NYCTUMi KOHIIEeHTPANii iOHiB MeTaJIiB Y CTIYHMX BOaX
KoHuenTpaitist ioHy MeTany Cr Mn Fe Co Ni Cu Zn Cd Pb
[Me™], mr/nm® 1,75 0,25 10 0,25 0,25 0,1 0,25 0,12 0,15
C/rﬂKpn&)rocn 25 25 100 25 25 100 25 25 25

30kpemMa MpOTATOM JI0OH, CTYHiHb NMOTJIWHAHHSA iOHIB KYNPyMy BHUIIMMH POCIMHAMH BOJHHUX
yrpyIlyBaHb Ha GiOIIATO CTAHOBMTH 95,6% IIpU MOYATKOBil KoHueHTpamii 1 Mr/am®, Toxi Sk LUHK i
KaJMill BUIanstoThes Ha 85,5 — 87 %, a kobanbT i Mapranens — Titbku Ha 60 — 63,5 %.

CynepewnnBi JaHi MO0 MIIPYBaHHS Ta TOKCHYHOTO BIUIMBY 10HIB BaYKKHUX METAIliB HaBOJASATH
Ha JIyMKY TIPO KOPEJSIiiHI 3aJeKHOCTI MK MOP(OJIOTIYHUMH OCOOIUBOCTSIMH POCIIUH, IPUPOTHUMHU
YMOBaMH, KOHIICHTPAIII€I0 10HIB BaXKMX METANiB, IHIIMX IIOJIOTAHTIB (MOTEHIIOHYBaHHs), pH
cepeoBHIa Ta OIQJIOTIYHUMH MOXKIIUBOCTSMU POCIMH BOJHUX YIPYIOBaHb J0 HAKOMHWYEHHS Ta
YTPUMYBaHHS TOKCHKAHTIB.
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KOHJAPATIOK C.M., TIOTPEBEHHUK B.JI. (YKPAIHA, JIbBIB)
YTHJIBALIA BIAXOAIB 'AJIbBAHIYHUX BUPOBHUIITB

Hayionanenuu ynieepcumem «J/lvgiscoka nonimexuixay, m.JIvsie 79013,
eyn. C. banoepu 12, coffice@Ilp.edu.ua

Abstract. Galvanic products are used in many traditional and innovative industries:
instrumentation and mechanical engineering, electronics, electrical engineering, energy, construction,
space technology. The purpose of the work - methods of waste disposal of galvanic industries. One of
the new methods is the utilization of galvanic wastewater based on chemical reactions and parallel
disposal of brass and zinc waste. As galvanic and etching effluents use waste wastes from brass or
copper on the basis of any of acids, in particular sulfuric, nitric, hydrochloric and others.

[Ipoaykiiro TadpbBaHIYHOTO BHPOOHUIITBA BHKOPHUCTOBYIOTh y 0ararboxX TpagulliiHUX Ta
IHHOBAIIfHUX Taly3sX MPOMHUCIOBOCTI: MNpHUIanoO0yAyBaHHI 1 MamMHOOYIyBaHHI, EIEKTPOHILI,
EJIeKTPOTEXHIIli, EHepreThIli, OyAIBHUITBI, KOCMIYHUX TEXHOJIOTIsIX.

Hes3Bakatoun Ha TOSIBY €KOJOTIYHO YHCTHX TEXHOJIOTiH HAHECCHHS MOKPHUTTIB, TajbBaHiuHE
BUPOOHHUIITBO BCE III€ 3alMINAETHCS aKTyadbHUM. HUHI BHpPOOHUIITBO TaJbBaHIKK € OJHUM 3
HaltHeOe3MeyHImMnX pKepen 3a0pyIHEeHHS HaBKOJHUIIHBOTO CEPENOBHINA. Y TPOIECi TaJbBaHIYHOTO
BUPOOHUIITBA YTBOPIOIOTHCS YMMAJIO BIAXOIB: ra3, MW, MapH Ta iHIIN TPaBWIbHI PEYOBHHH, SIKi
HAJAr0Th 3ryOHHI BIUTUB Ha CTaH JOBKULIS 1 JIOACHKUI OpTaHi3M (aX J0 JeTaabHOTO Pe3yNbTaTy).
Tomy, mOTpiOHO MPUALINTH HEaOUAKy yBary yTHIIi3allii BiIX0O/iB TAKOTO BUPOOHHIITBA.

Merta poOoTH — METOTM YTHITI3AIlil BiIXO/iB TajJbBaHIYHUX BUPOOHUIITB.

PosrnssHeMo KOHKpETHWH MPHKIAJ: CTidHI BOAW 3 BHUCOKOKO KOHIIEHTPAIEID 10HIB Ba)KKUX
MeTamiB. BOHM € BHCOKOTOKCHYHMMH Ta arpecMBHUMH. J[is Toro, abW 3aXUCTUTH HaBKOJIMIIHE
CpPEIIOBHINE Ta JKWBI OPraHi3MH BiJl IXHROTO HETaTUBHOTO BIUIMBY, HEOOXIHO TPOWUTH eTamu
nepepoOKky. YTumizallis rajbBaHIYHMX BIAXOMIB — CKJIaJHUH 1 OaraTOpiBHEBUI MpPOILEC, SKUM
3aliMaroThCsl cepTH(DIKOBaHI CIIBPOOITHUKY CTIEIiali30BaAHUX MiAMPHUEMCTB.

Tpamuiiiiauii MeTox yTHIi3amii WX PO3YMHIB Tependadac BUBEACHHS BaXKKMX METANIB Y
BUIJIA/I OCaJiB Ta MOJAJIbIIEC OXOBAHHS HAa CMITTE3BAIMINAX. AJie 1el crocid yTuiizamii BigxoiB
raJlbBaHIYHOTO BHPOOHUIITBA, MO (PaKTy, HE BUPINIYe MPOOIEMHU 3a0pyIHEHHS MPUPOIU. AJDKEe 10HU
BRXKHX METAaJIiB, NepeOyBarouu Ha CMITTE3BANUIIAX TOTPAIUISIOTh Y TPYHTOBI BOJIU, Y Ti % TPYHTH i,
3roJIOM, y BOJOHMH, 3 SKHX JIETKO ONMHSIOTHCS B OpraHiamax Jitojeil ta TBapuH. OTxe, MOTPiOHO
CydJacHe BHPIIICHHS yTUIi3allil TAKMX BiJXOJiB.

OpnHMM 3 HOBUX CIOCOOIB € yTHITi3allis TaJIbBAHIYHUX CTIYHUX BOJ HA OCHOBI XIMIYHHUX peaKIlii
Ta TMapalenbHOl yTWi3alil BIIXOAIB JaTyHI Ta WWHKY. SIK ranpBaHiuyHi 1 TpPaBWIBHI CTOKH
BUKOPHCTOBYIOTh BiJIXOJIM TpaBIieHHS 3 JaTyHI a00 MiJli Ha OCHOBI OyJb-SKOI 3 KHCIIOT, 30KpeMa
cipuaHoi, a30THOI, COJISIHOT Ta IHIII.

I, B pe3ymprari TakMx XIMIYHHX peakIlii, OTPUMAEMO IIHHI XiMI4HI MaTepiaju: TOPOIIOK
riipokcuay Mifai (Okcua) NUHKY. BiH Moxe OyTH BUKOPHCTaHHHA Yy MPOIeci IMHKYBaHHSI, a TIOPOIIOK
Mifi — Ui MiTHOTO KyIIOpoCy.

[lepeBaru Takoro coco0y yTuiizamii BiAX0iB ralbBaHIYHOTO BUPOOHHUIITBA: BiH € EKOHOMIYHO
BUTIIHUI; MPOCTOTA MPOILIECY MEPEPOOKH; TEXHOJIOTIS ePEePOOKH HE NOTPeOyE T0IaTKOBUX PECYPCIB,
y TOMy 4ucii pobodoi cuim, Moxe OyTH pearnizoBaHa (akTHYHO AJIsI BUPOOHWUUITBA TajbBaHIYHHX
MatepialiB; 0e3BiX0He BUPOOHUIITBO, a/XKE BiJIXOHM MEPETBOPIOIOTHCS Y IIHHI XIMIUHI MaTepiay,
SIK1 MOYKHA ITOBTOPHO BUKOPHCTOBYBATH.

OTOX, PO3YMHO MigXOASYM [0 yTWIIi3alii BiAXOXiB 3 TAKOrO BUPOOHMITBA, MOXXHA OTPUMATH
SKICHUH TIPOJIyKT, BHKOPUCTOBYIOUH CaMe raJibBaHIYHY TEXHOJIOTIIO MOKPUTTS 1, B JIO/IaTOK, MaTH IIIe
BTOPUHHY CHPOBHHY.
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OCTAIIYVYK B.B., TIOT'PEBEHHUK B.JI. (YKPAIHA, JIbBIB)
MOBOIKEHHS 3 BIOJIOTTYHUMHU BIIXOJAMHU B KPATHAX €BPOITA

Hayionanvnuii ynisepcumem «JIvgiscoka nonimexwixay, m. Jlvsis, 79013,
eyn. C. banoepu 12, toryost29@gmail.com

Abstract. Across the European Union, somewhere between 118 and 138 million tons of bio-
waste arise annually, of which currently only about 40% is effectively recycled into high-quality
compost and digestate. As up to 50% of municipal solid waste is organic, the bio-waste fraction plays
an important role in recycling and the nascent circular economy. Implementation of separate collection
of bio-waste in all EU member states is a key for diverting organic waste from landfills and to
guarantee that high-quality secondary raw materials (composts and digestate) are consistently
manufactured, so that they can be placed on the European fertilizer market.

3aBAgKM KpyrooOiry B TPUPOAI 3a0e3MedyeTbcs IUIAHOMIpHA YTHIII3AIlisl BCIX OpTaHIvHHIX
BiZIXOJIiB Ta 3aJy4eHHsI MPOAYKTIB po3May B HOBi JKUTTEBI MpoliecH. AJie 3 4acoM MPHUPOJa mepecTaa
CIIPABJIATHUCS 3 HACIIKaMU JIFOACHKOI MisibHOCTI. Lle cTocyeThes 1 Oi0OrYHUX BiIXOMIB, SIKI HECYTh
HeOe3MNeKy NIl HAaBKOJIMIITHBOTO CEPENOBHINA 1 € PU3UKOM TOIIUPEHHS iH(eKmid, HeOe3neuHuX st
moauHu. 3 1€l TpUYMHA HEoOXiMHO I1X mpaBWIbHO YyTWIi3yBaTH. OCHOBHUMH JDKEpelamMu
010JIOTIYHHX BiJIXOJIIB € CUTBChKE TOCIIOAAPCTBO, Xap4oBa MPOMHCIIOBICTH 1 Toprieis. Tpynu TBapuH,
iX opraHu Ta TKaHWHH, 311ICOBaHE M'CO, pr0a 1 NTHILA Ta MPOIYKI[is 3 HUX CKIAAal0Th OCHOBHY Macy
Oiomoriuamx BimxoxiB. He Bapro 3abyBaT 1 mpo OpraHiyHi BiIXOIHW, SKHUMHA € TPOTYKTH
JKUTTENISUTBHOCTI TBAPUH — THIH 1 mociia. Takox 10 O10J0TIYHUX BiJIXOIB HAJCKATh JIFOJCHKI HITTI,
YaCTKW WIKIpH 1 BOJOCCS, SKI Y BENHKIH KUJIBKOCTI CKYMYYIOTbCS B TMEPYKapHAX 1 MaHIKIOPHHX
CaJIOHaX.

Ile muTaHHS Iy’Ke TOCTPO CTOITh B YKpaiHi, IO 3HAXOJUTHCS HA MOYATKY CBOTO NUIAXY IO
palioHaJIbHOTO MPUPOIOKOPUCTYBAHHS. TOMY, SIK MIPUKIIAJ, BAPTO PO3TISTHYTH MOBOPKEHHS 3 JTaHOIO
KaTeropieo BIIXOAIB y KpaiHax €Bpomnu, fKi 3HAYHO JOBINIWH Yac HaMaramThCd WTH IUIIXOM
palioHATBLHOTO MPUPOAOKOPUCTYBAHHS.

MeTor0 po0OTH € MiAXOAH 11100 TOBOKEHHS 3 010JIOTIYHUMH BiJIX0aMHU y KpaiHax €BpOIIH.

Ha Tepuropii Bcboro €BporieiicbKoro cor3y MopiuHo BUHUKAE MixK 118 1 138 MinbiioHaMu TOH
OloyoriYHMX BIAXOMIB, 3 IKMX HUHI 61m3bK0 40% (1110 exBiBasieHTHO 47,5 MITH TOH Ha piK) e()eKTUBHO
NepepoOIISIIOTh Y BUCOKOSKICHUN KoMIIOCT 1 THil. Ockinbku 10 50% TBepaux moOyTOBUX BiIXOIB €
opraHiyHuMH, $pakiis O10BiAXOIB Bilirpac BaXXJIMBY POJIb Y Xap4oBili MPOMHUCIOBOCTI iepepoOIeHHi
Ta CLIBCHKOMY TOCITOJIAPCTBI.

BupoBamkeHHs po3aibHOTO 300py 610BiIXOMAIB Y BCiX AeprkaBax-uwieHax €C, gK 1e BU3HAUYECHO
PaMKOBOIO JMPEKTHUBOIO IOJO BIAXOJIB, € KIOYOBUM YMHHUKOM JJIsi BIJBEJACHHS OpraHiuHUX
BiJIXOIB 3 IOJIIrOHIB Ta TapaHTYBaHHS TOTO, 10 BHCOKOSKiICHA BTOPHHHA CHPOBHHA (KOMITOCTH Ta
BiJIXOJI¥), IIIO TTOCTIHO BUPOOISETHCS, MOXe OyTH PO3MillleHa Ha €BPOTIEHCEKOMY PHHKY JOOpUB.

BinburicTh KOMyHaNBHUX BIIXOJIB, IO YTBOPIOIOThCS B €BPOII, SIK 1 paHille YTHII3yHOThCS
nuIaxoM cMitre3Banuina (24%) ado cnamoBanus (27%), MEHIIEe OJ0BUHU niepepodsieTses (31%) Ta
kommoctyethes (17%) (3a nanumu €EBPOCTATY).

3a nanuMu €BpONENCHKOro areHTCTBa 3 HaBKoyMIIHBoro cepenoBuma (EEA, 2013), 3a ocranHi
POKH 3pocia mepepoOKka CKia, marnepy Ta KapToHy, MeTalliB Ta IuiacTMmac. 3 iHIoro 0oky, He Oyio
BiJIMIOBITHOTO 30UTBIICHHS IEpEePOOKHU O10JIOTIYHMX BiJXOJIiB HA OCHOBI IAaHUX 3BITHOCTI.

BukopuctoByroun nani myHinunaibHux BigxolniB €BPOCTAT ta nmpumyckarouu, mo O1H3bK0
34% xoMyHaJIbHHMX BIAXOJIB € OIOBIAXOJaMHU, MOXKHA 3pOOMTH BHCHOBOK, III0 IIOPOKY B €Bpormi 3
NnoOYTOBUX BIJIXOJIIB CTBOPIOETHCS 75 MINBHOHIB TOH OionoriuHux BiaxojiB. [lpu nmpomy B €Bpomi
3arajibHOI0 METOI0 € yTwiizauisa 65% koMmyHaldbHHMX BigxomiB 1o 2035 poky, i mns ii peamizamii
BaYKJIMBO, 11100 BiZ0yBaJiacs nepepoOka 010JIOTTYHUX BiJXOIIB.

Orox, kpainm €Bpomnu, sSK 1 YKpaiHa, juile Ha NUIIXY 0 PalioHATHHOTO ITOBOKCHHS 3
Oionoriyanmu Bigxonamu. [lpore, nepiui, 6e3yMOBHO, MPOCYHYIUCS B IbOMY IJIaHi HabaraTo gaii. B
TOH 4ac, sk B YKpaiHi, HEMa€ HaBiTh TOYHUX CTATUCTHYHHUX JIAHUX, IIOJI0 KiTbKOCTI YTBOPIOBAHUX
010JIOTYHHX BIAXO/IB, HE KXKYUYH BXKE PO JIaHI 11010 1X yTHIi3allil Ta peKyneparii.
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TSAPKO Yu., BONDARENKO O., MAZURCHUK S.,
MARCHENKO N., BUYS’KYKH N. (UKRAINE, KY1V)

IDENTIFICATION OF TYPICAL VARIETY-FORMATING WOOD DEFECTS

National University of Life and Environmental Sciences of Ukraine
03041, Heroiv Oborony str., 15, Kyiv, Ukraine, rectorat@nubip.edu.ua
Kyiv National University of Construction and Architecture,
03037, Povitroflotsky ave., 31, Kyiv, Ukraine, knuba@knuba.edu.ua

Abstract. As a result of the conducted researches the expediency of application of a thermal
method of control for identification of the basic grade-forming defects of wood in oak lumber is
confirmed. Regression dependences of infrared radiation temperature of wood-forming defects of
wood on temperature and time of thermal stimulation of a board on the basis of which the scale on
forecasting of temperature of radiation of defects that allows to control process of identification of
variety-forming defects are developed.

The problem in the technology of production of blanks at the stage of cutting freshly sawn
timber from wood is the significant difficulty of predicting the useful and high-quality yield of blanks
without the use of effective non-destructive methods for estimating the size and quality parameters of
boards. The basic scheme of control of the method of identification of the main varietal defects of
wood in freshly sawn oak lumber, shown in Figure 1, is developed.

Fig. 1. Schematic diagram of the control method for identifying the main grade defects of wood in industrial wood: 1 — roller
conveyor; 2 — industrial wood; 3 — installation of warm air supply; 4 — photo-video thermal imager; 5 — computing device; 6
— photo filters; 7 — computing device; 8 — defect level meter; 9 — adder; 10 — sorting device; 11 — marking device

The results of experimental studies confirmed the feasibility of using the thermal control
method to identify the main varietal defects of wood in oak lumber by thermal imaging using thermal
stimulation guns, the effectiveness of which is determined by the criterion of signal-to-noise (S).

Regression dependences of infrared radiation temperature of varietal defects of wood on
temperature and time of thermal stimulation of a board on the basis of which the scale on forecasting
of radiation temperature of defects that allows to control process of identification of varietal defects
are developed. The practical implementation of the research results is represented by the developed
method and line for thermal non-destructive detection of varietal defects of wood in lumber, for which
developed and proposed means of controlling the process of defect identification.

Ceminap 3 Seminar 3


mailto:rectorat@nubip.edu.ua
mailto:knuba@knuba.edu.ua

152

YOPHA I0.B., TYCJIEBA A.O. (YKPAIHA, CYMU)
METOJIOJOI'TYHI OIJIXOJIU IO PEKOHCTPYKIII OUMCHUX CIIOPY ]

Cymcokuil OepacasHull yHigepcumen,
40007, eyn. Pumcokozo-Kopcaxosa, 2, Cymu, Ykpaina,; kanc@sumdu.edu.ua

Abstract. In today's world, the problems of ensuring efficient and reliable operation of
biological wastewater treatment systems still remain the focus of research and development
organizations in all countries. That is why there is a need for constant improvement of technological
processes, the search for new technological solutions and methods. The main and most expensive
stage of wastewater treatment is biological treatment. Therefore, it was proposed to complete the
treatment facilities in the biological treatment unit, which will improve the water quality after
treatment.

EdexTnBHOIO € JaHa KOMIUTEKTAIlisl OYMCHHUX CIIOPY/ Ha eTarri Oi0J0TI9HOTO OUHIIEHHS:

1) YcepenHroBau-ipeiaepaTop — BUTpaTa i KOHLEHTpalis 3a0pyIHEHb CTIYHHX BOA MOXYTh
KOJINBATHCS MPOTATOM J00M B IIMPOKHX MeXax. 3aCTOCYBaHHS YCEpEIHIOBAYiB JIsi BUPIBHIOBAHHS
KOJIMBaHb BUTPATH TMPH OIOJOTIYHOMY OYHINEHHI /A€ €KOHOMII0 KaIliTATbHHUX 1 eKCILUTyaTaliiHuX
BUTpAT MOPSA 3 OUTBII €PEKTUBHOIO EKCILTyaTAIli€lo.

2) IlepBuHHMIA BiICTIHUK — BUKOHYE JOJATKOBE OUYMIIEHHS Bijl 3B)KCHUX PEUOBHH, 3aCHOBAaHA
Ha TPUHIMIT ceuMeHTaltii (ocizanns). Ocaj mepeKavuyeThCs HACOCOM B PEreHepaTop Myily.

3) BiopeakTop — mpoOIEC OYMINEHHS 3IIHCHIOETHCS MIKPOOpPraHi3MaMH, sIKi B3a€EMOJIIFOYU MiXK
co00I0 YTBOPIOIOTH AaKTHUBHHKA MyJ. biojoriuHe odYWIeHHS NpH [HOMY 3IIHCHIOETBCA Yy XOmi
MPOCYBaHHS aKTHUBHOTO MYy 1 CTIYHOI PiIMHM TO KOpuaopy Oiopeakropa. Y XOIi HBOTO pyxy
BiIOyBa€eThCs 0i0copOITis 3a0pyIHEHHS 3 YTBOPEHHIM aKTHBHOTO MYIY.

4) BropuHHUH BiACTIHHHK — pO3TAlIOBYETHCS y TEXHOJOTIYHIN cxemi Oe3mocepenHbo MicCis
0I0OKMCHIOBAYY 1 CIYXHUTh JJIS BIJJIUJICHHS aKTUBHOTO MYJY BiJ O10JOTIYHO OYMINEHOI BOJH, IO
BUXOJIUTh 3 a8POTEHKIB.

5) Perenepatop — yTBOpPeHHMH y TICPBHUHHOMY BIJCTIHHHKY 0CaJq 3 HWKHBOI YaCTHHU
BIJICTIfHIKa HAaIXOOUTh B pEreHepaTop 3a JOMOMOIOI Hacoca, Jie BigOyBaeTbcs OioioTiuHe
po3KiIaaHHs 3a0py/THEHb.

6) AepoOHuit CTa61JIl3aT0p — TpHU3HA4YeHUH ans oOpOoOKM OpraHiYHHX OCa/AiB 3 METOI0
NONIEPEPKEHHS. 3arHUBAaHHS 1 TOJINIIEHHS BOXOBIIJABaJbHMUX BIIACTHBOCTEH OCadiB Tepen
TIOJJATTBIIIO0 0OPOOKOIO 1 30epiraHHsIM.

Jnst iHTeHCHdiKkalii Tpollecy OYHMIIEHHS, Tepel HaaXOMKEHHSM BOIU JO OiopeakTopy,
PEKOMEH/IOBAHO BCTAaHOBUTH BY30JI E€JEKTPOXIMIYHOTO O4YMIIEHHS. EnekrpoxiMiudi Mmeroan
JIO3BOJIAIOTH BUTSTATH 31 CTIYHMX BOJ IIHHI NMPOJYKTH TPH BIIHOCHO TMPOCTOI TEXHOJIOTIYHOIO
CXEMOIO OUYHIIEHHS 0€3 BUKOPUCTAHHS XiMiYHUX PEareHTiB.

Jly1st OUHMIIICHHS CTIYHUX BOJ BiJl PI3HUX PO3YMHHHUX 1 JUCIIEPTOBAHUX JIOMIIIOK 3aCTOCOBYIOTh
MIPOIECH aHOAHOTO OKWCIIEHHS 1 KaTOAHOTO BiTHOBIIEHHS, €IEKTPOKOATYIIALIl, eIeKTPOGIOKYIIALIi i
eneKTpoL[iani3y Bci i mponiecu mporikaroTe Ha €JIeKTPOIAX TPH HpOXO,Z[)KeHHi yepe3 CTiuHy BOLY
MOCTIHOTO eNeKTPUIHOro cTpymy. [lpu HpOXOI[)KeHHl CTIYHOI BOJIM 4Yepe3 MIKEIEKTPOAHUN MPOCTip
eJIeKTpoITi3epa Bl,[[6yBa€TBC$I €JIEKTPOJIi3  BOIM, nonﬂpmaum YaCTUHOK,  eJIEKTpodopes,
OKHCITIOBAIILHO-BITHOBHI TIPOIIECH, B3a€MOJIIsI TPOIYKTIB €IEKTPOIIi3Y OAHH 3 OJHUM.

B enexTpomizepi Ha MO3UTHBHOMY €NEKTPOJAI — aHOJI, 1OHW BiJNAIOTh EJIEKTPOHU, TOOTO
NPOTIiKa€ peaKiisi eIeKTPOXIMIYHOTO OKHMCIICHHS; HA HEraTUBHOMY €JIEKTPOJi — KaTo/i, BiI0OyBaeThCs
MPHEIHAHHS EJIEKTPOHIB, TOOTO MpPOTIKae peakiis BigHoBieHHs. L{i mpoimecu po3pobieHi s
OUMILEHHS CTIYHUX BOJ BiJ PO3UYMHEHHX AOMIIIOK. Y Mpolecax eJEeKTPOXIMIYHOTO OKHCIICHHS
PEYOBUHH, IO 3HAXOASATHCS B CTIYHIM BOJI, MOBHICTIO po3manaroThes 3 yrBopeHHsM COz, NHs ta
BOJM 200 YTBOPIOIOTHCS OIIBII MPOCTI 1 HETOKCHYHI PEYOBHHHM, SKi MOXKHA BUAAJSITA 1HIIMMHU
MeTofaMu. B AKOCTI aHOAIB BHKOPHUCTOBYIOTH €JIEKTPOXIMIYHO HEPO3YMHHI MaTepianu: rpadir,
MarHeTHT, JIIOKCHJI CBUHIIIO, SIKi HAHOCSITh Ha TUTAHOBY OCHOBY. KaTo/Ii BUTOTOBIISIIOTH 3 MOJIO/IEHY,
cruiaBy Bojb(pamy 3 3amizoM, 3 rpadiTy, Hep)KaBitouoi CTajii Ta iHIIMX METalliB, MOKPUTHX
MOJ1i0IeHOM, BoJib(hpamMoM abo iX CIuIaBaMu.

TakuM YMHOM, PEKOHCTPYKIliSi OYMCHHUX CIIOPYJ] BiJIIOBIIHO JaHid KOMIUIEKTAIli CIPUSITHME
MOKPANICHHIO e(DEeKTUBHOCTI OIi0JOTIYHOTO OYHMINCHHS, a 3aCTOCYBaHHS EIEKTPOXIMIYHOTO METOIY
OYUIIEHHS J03BOJINTH BUIYYHTH I[IHHI KOMIIOHEHTH.
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YOBIT M.P., TAHYEHKO [O.B. (YKPAIHA, JIbBIB)
CHUHTE3 NOJIMEPHUX MATEPIAJIIB 3 TAJIOTEHOBAHOI POCJIUHHOI OJITi

Kagpeopa opeaniunoi ximii, IXXT, Hayionanvruii ynieepcumem ,,Jlo8iecoka nonimexuixa”,
Vrpaina, m. Jlveis, 79013, na. Ce. FOpa 3/4.
e-mail: maksym.r.chobit@Ipnu.ua

Abstract. The purpose of this work was to test the possibility of using halogenated oil to obtain
polymer materials. The paper presents the development of the method of halogenation of sunflower
oil. The obtained halogenate oil was used for polymerization reactions with different functional
monomers.

VY 3B’S3Ky 3 PI3KUM TOTIpPIIEHHSM €KOJIOTIYHOI CHTYyaIlii, BIDINBOM TEXHOT€HHUX (aKTOpiB Ha
3M0poB’ST 1 0e3meKy O KHTTEMISUIBHOCTI  JIIOAWHM, OCOOJNIMBOI  aKTyalbHOCTI ISl XiMii
BHUCOKOMOJICKYJISIDHUX CIHOJYK HaOyBalOTh JOCIHIIKEHHs, CIIPSIMOBaHI Ha pO3pOOKY MEBHOTO Kiacy
pedoBrH (MOHOMEpIB), sKi 374aTHI J0 OIOJOTIYHOrO pO3KJIamy, OIOCYMiCHi, 1 BOJHOYAC €
rigpoGoOHNMH | HETOKCHYHUMHU. Taki MOHOMEpH BHKOPHUCTOBYIOTHCS HJISI OAEpIKaHHA KOMIIO3HTIB,
MOKPUTh Ta IHIIMX MarepiamiB, SKi € MaJOTOKCHYHUMH 1 MOXYTh BHKOPHCTOBYBATHCS IS
03710071eHHS iHTep’ €piB 0QiCiB, KUTIOBUX TPUMILICHb TOLIO.

B 1ipoMy mtaHi 1ikaBIMH € MOHOMEPH Ha OCHOBI POCIMHHUX OJIid, SIKi MalOTh Y CBOEMY CKIIaJi
TPUTITIIEPUAN S>KHUPHUX KHUCIOT 3 TEBHOIO KIBKICTIO HEHACHYeHHWX 3B’s3KiB. DyHKIIOHAI3aIlis
POCITMHHUX OJIiif, BKJIFOYAOYM Xap4oBi, HE iCTIBHI Ta BiIPalbOBaHI OJIl IO CMOKCHIIB, MPUILISE BEIUKY
yBary 0araTbOM JOCIITHHKaM 3 HaYKOBHX IIIKLT Ta TPOMHUCIIOBOCTI, OCKLTGKH BOHH € BiJIHOBITIOBaHHUMH,
VHIBEpCAJTbHUMH, CTIMKAMH, HETOKCHYHUMH, i €KOJOTIYHO YHCTi, i MOXKYTh YacTKOBO a0O IIOBHICTIO
3aMiHUTH IIKUMBI  (TanatHi 1actudikaropu. PociuHHI 07ii, M0 CKJIaJaloOThCS TMEPEBAXKHO 3
TPUTJILEPUIIB, BIifIrpalOTh BAXIMBY pOJb Yy XIMiYHIM TPOMHUCIOBOCTI, 3aBASKH TpPUTAMaHHIA 1M
OionmerpanaberbHOCTI, JOCTYITHOCTI Ta Pi3HOMaHITHAM MOAM(IKAIlSIM, a TAKOXK €KOJIOTTYHAM MpodieMaM
Ta medinuTy HadTOBHX DKepen BUKOPHCTOBYOUM HaleKHI peareHTH Ta KaTali3aTOpH, POCIWHHI OJii
MOXyTb OyTH Momu(dikoBaHi B aJbTEpPHATHBHI CIIOIYKH 3a JIOMOMOTOI0 DI3HHMX PEaKIil, TaKux sK
EMOKCHAIIiS, TIIPOKCUITIOBaHHS, KapOOKCHITFOBAHHSI, TaJIOTeHi3allis, TiJPYBaHHS Ta OKHUCIICHHS .

OTXe, OJHOYACHO BHUPIIMIYIOTHCS MBI MPOOJNEMU: yTHII3allisl BiAXOJIB POCIWHHHUX OJIH Ta
3aMiHa CHPOBHHHU MiHEPaJIHHOTO MMOXOPKEHHS Ha POCIUHHE.

Metoto paHoi poGoru Oyja po3poOka METOJUKM TaJOreHyBaHHS OJlii Ta TepeBipka
MOJJIMBOCTEH BUKOPUCTAHHS raJIOTeHOBAHO1 OJIii JJIs O/IepKaHHA NOJIMEPHUX MaTepiajis.

Jlnst IpoBeIeHHs rajIoTeHYBaHHs OJIiT TOTyBalk BOAHUI po3unH 3 ionamu Cl. Boguuit po3unn
ckiangascst 3: NaCl, NH4Cl ta consHoi kuciotu. Jlo HbOro 1o/IaBalid BiANPalbOBaHy OJIi0, OJIepKaHy
EMyJIbCiI0 IHTEHCHBHO TepeMillyBanmu Ta TepMocTaryBamd npu Temmeparypi 80°C. onepxamy
raJloreHi30BaHy OJIiI0 TPHYi MPOMMBAJIM JUCTWIHOBAHOIO BOJOI0 Ta PO3AULIIM 3a JOIOMOIOI0
JMIbHOT BOPOHKH. B pe3ynbTati oTpuMaiy ranoreHoBany oito ionamu Cl°

3MiHM, 1O BigOyBaroThCs B Odil miaTBepmkytoThest Y cnexkrpanbHuM aHanmizom. CMyru
norauHaHHA B 06acti 3010cM™ ta 977cM™?, o cBigunTH PO HAABHICTH MoABiitHOTO 3B’ 513Ky C=C y
BUX1/IHIN 0y1ii. Tako MPUCYTHE MOTJIMHAHHS KapOoHUIbHOT rpynu (ecteproi) C=0O 3 yacrororo 1744
cmt. Tlicns xopyBaHHS COHAIIHMKOBOI oiii Ha IY criekTpi 3 SBISIOTHCS HOBI IOJOCH IOTJIMHAHHSL
Oco6mBO 4iTKO Iie BUIHO B o6macti 720cM™, 704cM™, mo cBiguuTh npo HasBHicTe C-Cl rpyn Ta
HMOBIPHICTh MPOXOKEHHS PeakKIlil MPHEAHAHHS XJIOPY JI0 MOJIEKYJ TPUTITILIEPUIIB.

OjniepkaHy TaJOreHi30BaHy OJIF0 BUKOPHCTOBYBAIM JUIsl pEakIliii mojiiMepusaliii 3 pisHUMH 3a
(YHKLIOHANBHICTIO CIIOMYKaMHU. TakuMH KO-MOHOMepaMmu Oynu: riiuepuH, 1,4-OyTanaiongiakpuiar,
4,4-niaminonudenizaoBuii erep. Sk KaranaizaTop BUKOPHCTOBYBAJIH XJIOPUJ AJIFOMIHIIO.

B pesynbraTi BUKOHAHUX JOCIHIKEHb, OYJIH MPOBEIEH] peakiii ojiep kaHHs Ta MoJiMepH3arii
raJIOTeHi30BaHOI POCIMHHOI OJii 3 PI3HOI0 32 (YHKUIOHAIBHICTIO CIIONYKaMH, IS OJEpXKaHHS
nojiMepHux MarepianiB. IlinTBepmkeHa ix cTpykTypa 3a gomomororo aHanizy [Y-cmexkrpockorrii.
[IpencraBieHi  BUCOKOMOJNEKYJSIPHI  CHOJIYKM  BHKOPHUCTaHI JUUISL  OJIEpKAaHHS  MOJIMEPHHUX
KOMIIO3UIIIMHAX MaTepialiB IUIAXOM I[OJiMepH3aliii B Maci BIHUIOBUX MOHOMEpPIB (CTHPOII,
OyTunakpuiar).
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BJIACIOK 0.0., YOBIT M.P., BACUJIbEB B.I1., TAHYEHKO [O.B. (YKPAIHA, JIbBIB)

BILIUB CTYIEHS MOJIA®IKAIIL POCJIUHHOIO OJIEIO
HA BJJACTHUBOCTI HOJIIMEPHUX KOMIIO3UTIB

Kageopa opeaniunoi ximii, IXXT, Hayionanvnuil ynisepcumem ,,JIvgiecoka nonimexuixa”,
Vkpaina, m. Jlveis, 79013, na. Ce. IOpa 3/4.
e-mail: maksym.r.chobit@Ipnu.ua

Abstract. The purpose of this work is to check the possibility of using a large amount (relative
to the weight of the filler) of food waste for modification of mineral fillers. The work investigated the
preparation and properties of composites based on polyethylene and a polyester resin filled with
unmodified chalk, chalk modified waste vegetable oil.

VY XapuoBili MPOMHCIOBOCTI Ta 3aKIafax TPOMAJICBKOTO XapuyBaHHS YKpaiHH YTBOPIOETHCS
JOCUTHh BEIHMKa KiIBbKICTh OIii, SIKa BHKOPHUCTOBYBajach MiJ 4Yac OOCMaKyBaHHS Pi3HOMaHITHOI
xap4oBoi cupoBuHU OJisl IPU [IbOMY CTa€ HENPUAATHOIO /IS HOAAJIBIIONO XapuOBOI0 BUKOPHCTaHHS.
B mporieci iX BUKOPUCTaHHS 3aUINAETHCS 3HAUYHA KITBKICTh HEKOHJICHITIHHNX JKUPOBMICHUX BIIXO/IIB,
SKI B TOJANBIIOMY HE MOXYTh OYTH 3aCTOCOBaHi JJisi XapuoBOTO TNpHU3HAueHHs. PazoMm 3 THM,
HAKOMMYY€ETHCS 3HAYHA KUTBKICTh JKUPOBMICHUX 3a0pyIqHeHb Hpu 00poOIli TpoAyKTiB B cdepi
3arajgbHOTO TPOMAJCHKOTO XapuyBaHHS 1 B MoOyTOBMX ymoBax. Jleska iX 4acTka MOTparuise y CTidHi
BOJIM Ta KaHami3amiiHy cuctemy. [locTymoBe HakONMWUYEHHS Yy KaHANI3alliHHUX CTIYHMX CHCTEMax,
3raJlaHuX BUIIE, MOXKE TMPHU3BOIUTHU JI0 YTBOPSHHS KHUPOBHX MOHCTpiB» (kupOepr). B Toii e dac,
cydJacHa IPOMHUCIIOBICTh MOTPeOye PO3POOIICHHS HOBUX IOIMEPHUX KOMITO3HUIIIHAX MaTepiaiB, IS
CTBOPEHHS SIKUX HEOOXimHI MiHepajbHI HamoBHIOBadi. [lepCIEKTHBHOIO MpEACTaBISETHCS CHpoda
OJTHOYACHOT'O KOMIUIEKCHOTO BUPILICHHS IUX ABOX MPoOJIeM 0JJHOYACHO.

MeTtoro poboTH € TiepeBipKka MOXKIMBOCTI BUKOPHCTAHHS BEIHKOI KiJTBKOCTI (MO BiAHOIICHHIO
JI0 MacH HaloBHIOBa4Ya) BIAXOMIB XapuyoBOi MPOMHCIOBOCTI ans Moauikarmii MiHepaTbHHX
HAIOBHIOBAaYiB Ta IuIacTUgiKalii MmoimiMepiB, a TaKoXX BH3HAYCHHS BIUTUBY MOANU(DIKOBAHOTO
HaIOBHIOBauYa Ha (hi3UKO-MEXaHIuHI BIACTUBOCTI MOJTIMEPHUX KOMITO3UTIB.

Hdns  momudikamii BUKOpUCTOBYBanmHM Kpeimy. B skocti momudikaropa 3acTOCOBYBAIH
MEPECMaXKEHY COHSIITHUKOBY OJIif0, sIKa BUKOPHCTOBYBAJIACHh Y 3aKiIaJax TPOMAJICbKOTO XapuyBaHHSI.
Sx monmiMepHy MAaTpUII0 BHUKOPUCTOBYBaM moiieTuiaeH Hu3bkoro Tucky (IIEHT), a Takox
nomiedipay cmomy KOPE3MHIIOJ 220 PTLI (IIEC). [ns onep:kaHHS HAIlOBHEHOTO KOMIIO3HUTY
3MILIyBald MiHEpaJbHUI HAINOBHIOBAY i3 MOJIMEpHMM MartepiajioM Yy chiBBigHomenHi 40%
MIHEPaJILHOIO HaNoBHIOBaua Ta 60% MoJiMepHOT MaTPHIIi.

s xommo3utiB Ha ocHOBI noiiedipHoi cmonu tumy KOPE3MHITIOJI 220 PTLI, nHanoBHeHHX
Kpei1o1o, sika MoIudikoBaHa ONI€I0 SK Y BOJIHOMY CEpEIOBHIII, TaK 1 y 0€3BOAHOMY, CIIOCTEPIraeThCs
301JIbIIEHHS] TTOKA3HUKIB YAapHOI B’SI3KOCTI 13 30UIBLICHHSIM KiJIBKOCTI BBeJeHOi omii. [IpencrasieHi
pe3yiabTaTH CBiq4aTh NP0 3HAYHE 3pocTaHHs anaresii makpomosekysn I[IEC mo moBepxHi
MoM(hiKOBaHOT KpeH Iy, a OTKE i 3pOCTaHHS MIIIHOCTI OJIep’KaHUX KOMIIO3HTIB.

3riHO OJIep)KAHUX PE3yJIbTATIB MOMITHO, IO JJIi KOMIIO3UTIB, HAlIOBHEHUX KPEHIOI0, SKY
OJIepXKaHO 3MIIIyBaHHSIM 3 OJI€I0 y BOJAHOMY CEpEIOBHIII, MOKA3HWKH YAAapHOI B’S3KOCTI JIEIIO
NEPEBUILYIOTh BINOBiAHI iM 3HAa4Y€HHS KOMIIO3UTIB, HANOBHEHHX KpEHZOI0, SKy OJEpXKaHO
3MINTYBaHHSIM 3 OJIi€l0 y 0€3BOTHOMY CEPEIOBHIIL.

3a pesynbTaTaMH JOCJIKEHb, IMOKA3aHO, 10 BBEICHHS B MOJIMEPHUN KOMIIO3UT HAa OCHOBI
NOJIBIHIIXJIOpUAY Kpeiinan MoaudiKoBaHOI BiAMPAbOBAHOIO COHSIIHUKOBOIO OJIi€l0 B KiJIbKOCTI 15%
NPaKTUYHO HE BIUIMBAE Ha IMOKA3HUKU MIIHOCTI Ha PO3PUB KOMIIO3UTY, ajlé MpPU LBOMY JIEIIO0
301IBIIYIOTECSI TTIOKA3HUKH BIJIHOCHOTO BHJIOBXKEHHSI MMOPIBHSIHO 3 KOMIIO3UTOM HAIIOBHEHUM
HeMOIU(BIKOBAHOW Kpeimoro. [l MmoJiMEpHUX KOMIIO3MTIB Ha OCHOBI IMOJIETHIIEHY HHU3bKOI
IIUTBHOCTI TMOKa3aHo, 10 301IbIIEHHS KiJbKOCTI BBEJICHOI OJIii B CKIIAJi KOMIIO3UTIB MPU3BOIUTH IO
3MEHIICHHSI TTOKa3HHUKIB MIITHOCTI Ha PO3PHUB KOMITO3HTIB IPH OJTHOYACHOMY 30UIBIIICHH] BiTHOCHOTO
BUIOBKEHHS. [l moJTiMepHUX KOMTIO3HUIIiH Ha OCHOBI MoJiedipHOT CMOJIH ITOKA3aHO, MO 301IbIIICHHS
KUIBKOCTI BBEJEHOI OJlii B CKJaAi KOMIIO3WTIB NPHU3BOAMTH IO CYTTEBOTO 301IBLICHHS YAapHOI
B’SI3KOCTI.
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UMUIb A.L, OJIIMHUK 10.0. (YKPAIHA, KUIB)

AOCIIUKEHHA E@EKTUBHOCTI POBOTH EJIEKTPOIMITYJIbCHOI
YCTAHOBKH JJIS1 ObPOBKU 'THOMOBUX CTOKIB CBUHOKOMIIJVIEKCIB

Hayionanvuuii ynieepcumem oiopecypcis i npupoooxkopucmysanns 03041, Yrpaiua,
syn. I'epoie Oboponu, 12, Kuis, Yxpaina, oljinik1202@ukr.net

Abstract. The increase in demand for food products of animal origin, modernization and
intensification of technological processes contributed to the transition of the livestock industry to
industrial production. At the same time, livestock complexes in which a large number of livestock are
concentrated in a small area, is the reason for the accumulation of large amounts of manure and urine,
which causes toxic air pollution, and the uncontrolled introduction of unprocessed waste into the fields
pollutes the soil and water bodies. The use of electrical technologies in agriculture makes it possible to
expand the methods of cleaning a large volume of manure not only thanks to a biogas plant and other
known methods, but using high-voltage electric pulse technology. To study the effectiveness of this
processing method, we have developed an experimental laboratory electric pulse installation.

B mpomoBonbuoMy cekTopi KpaiHH Ta CBITY raiy3b TBapHHHHIITBA BiJirpa€ Ba)XJIUBY POJIb.
30inpiieHHsT TOTpeOM B TPOAYKIii XapuyBaHHA TBapHHHOTO TIOXO/DKEHHS, MOJIEpHI3alis Ta
IHTeHCU]IKAIlis] TEXHOJOTIYHUX TPOLECIB CHpHsIa MEPEXOoAy Taily3i TBAPHHHUIITBA Ha MPOMHCIOBE
BUPOOHUITBO. Pa3oM 3 TUM TBapMHHUIBKI KOMILUIEKCH B SIKHX 30CEPEIKYETHCS BEIHMKA KIUIBKICTbH
MOTOIIIB’Sl TBAPWH HA HEBENWKIM IUIOINI, € MPUYMHOI HATPOMA/DKCHHS BEJIHMKOI KIJIBKOCTI THOIO Ta
cedi, M0 COPUYMHSE TOKCUYHE 3a0pyJHEHHS TOBITPS, a HEKOHTPOJILOBAHE BHECCHHS HA OIS
HEOOPOOJIEHUX BiIXOJiB-3a0pYy/IHIOE IPYHT, Ta BOAOMMH. Po3riisgaroun HeraTMBHUMN BIUIMB THOH Ha
HaBKOJIMILIHE CEPEAOBUILE, BAXIJIMBO TAaKOX BPaxOBYBaTH HE JIMILE KUIBKICTh 1 BUJ TBAapHH, a TAaKOX
crioci6 yrpumanHs. [ npukiaay npu 6€3MiICTUIKOBOMY YTPUMaHHI TBApPUH HAKOMTUIYETHCS PiAKHUIA
THili, B SIKOMY 3MillIaHi TBEp/i EKCKPEMEHTH, ceva, TEXHOJIOTIYHA BOJIA Ta 3aIHUIIKH KOpMiB. OcoOnmBy
yBary TakKOXX NOTPIOHO NPUAUIMTH HAYKOBO-TEXHIUHIA MpOoOIeMi 3aXWCTy BOJHUX CHCTEM Bif
THOWOBHUX CTOKiB, a came€ BiXOJiB CBHHOKOMIUIEKCiB. CTi4HI BOJU MOXYTb MIiCTUTH B COOi SHIISA
TeJIbMIHTIB, TATOreHHI Ta YMOBHO-TIATOTEHHI MIKPOOpPraHi3MH, OakTepii rpylH KUIIKOBOI MaMYKH.
EHTeponaToreHHi KHWIIKOBI MajJMYKW MOXYTh BHUKIMKATHA KHIIKOBI PO3NaaH SIK B JOPOCIHX TaK i
niteil. Ha KinbKiCTh THOHOBUX CTOKiB CBUHOKOMIUIEKCIB BIUTHBA€E 0OpaHa crcTeMa BUJAIICHHS THOIO 3
BUPOOHMYMX TIPUMIILEHb Ta TOMIBIA TBapWH. BiINOBIIHO 1O CaHITAPHO TITiEHIYHUX HOPM TIpU
MPOCKTYBaHHI CBUHOKOMIDIEKCIB MOTPIOHO BHKOPUCTOBYBATH CAMOIUIMBHY CHUCTEMY, OCKUIBKH TPU
TiApO3MUBI 30UTBITYETHCS 00’ €M BiAXO/IIB.

BpaxoByroun BHIecKa3aHE MEPLIOYEPTOBMM  3aBIAHHSIM s edeKTHBHOI  poboTn
CBUHOBIIFOJIIBEJIBHUX KOMIUICKCIB CTa€ TOIIYK HOBUX NUIAXIB JUIs O€3MeYHOi 00pOOKH T'HOMOBHUX
CTOKIB TBapUHHHIIBKMX KOMIUIEKCIB, 00 MiHIMi3yBaTH iX HETaTUBHUI BIUIMB, OCKUIBKH 0€3 IbOTO
OYIIBHUIITBO B MPOMHCIOBUX MacIITa0axX HEJOIMyCTHME. AHANI3YIOUN ICHYIOUi CHCTEMHU BUIAICHHS
Ta 00pOOKM THOO, 3HAUHA yBara MPUAUIAETHCS OJHOMY 3 BUJIIB (hi3MUYHUX METOJIIB 00OPOOKH, 0 SIKHX
BITHOCUTBCSl €JIEKTPOIMITyJIbCHa 00poOKa. BHKOPHUCTaHHS EJEKTPOTEXHOJIOTIH B  CLIBCHKOMY
TrOCHOJAPCTBI J1a€ MOXKJIMBICTH PO3LIMPUTH CHOCOOM OYMCTKM BEJIMKOrO 0O0CATY THOIO HE JIMIIEe
3aBJIIKM 010ra30BMM YCTaHOBKAaM Ta IHIIKMM BiJIOMHM METOJaM, a i3 BUKOPUCTAHHSIM BHUCOKOBOJIBTHOI
eJNIeKTPOIMITyNIbcHOT TexHikH. [Ipomecn, ski BimOyBaroTbes Tij 4ac OOpPOOKH pIIMHH CYTTEBO
BIJJPI3HSAIOTECS BiJ €NEKTPUYHUX PO3PAAIB y MOBITpi, abd0 rasax, M0 BUKJIHMKA€E 3alliKaBIEHICTH Y
JOCHTITHUKIB, Ta 30UIblIye cdepy BHKOPHUCTAHHS €IEKTPOIMIYJIbCHHUX TEXHOJOTIH B CIIBCHKOMY
rocriogapctei. Jljis gocmiukeHHS e(EKTHBHOCTI JaHOrO METOAy OOpOoOKHM HaMu po3poliieHa
eKCIIepUMEeHTalIbHA J1a00opaTopHa eNEeKTPOIMITYJIbCHA ycTaHOBKa. Po3pobiiena mabopaTopHa yCTaHOBKA
CKJIaJaeThCs 3 po0o4oi KaMepH 3 (HOPMYIOYMM NMPOMIXKOM, BUCOKOBOJIBTHOTO JIXKepelia KHUBJICHHS,
KoHJIeHcaTopa Hampyroro 10kB, BHOPSIMHOIO MOCTa, 3aXHCHOTO PO3PSIHUKA, Ta 3’ €IHYBATBHUX
npoBOJiB. EKcreprMeHTanbHUM NUIIXOM OyJid BHU3HAYeHI MapaMeTpd pPOOOTH YCTAHOBKH Ta
MIDXKEJIEKTPOIHI BiIcTaHi B po00Uill KaMepi Ta 3aXUCHOMY PO3PSTHUKY.
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CKPUITYVYK I1.M. (YVKPAIHA, PIBHE)
IT PILEHHS JIJISI MEPEPOBKH BITHOBHOI BIOMACH

Hayionanvbnuii ynieepcumem 800H020 20cno0apcmea ma npupoOOKOPUCmy8aHHs
33000, eyn. Cobopna, 11, Pisue, Yxpaina, petroskrypchuk@gmail.com

Abstract. The project solves similar problems for all cities and towns of Ukraine. Consumers of
IT services are city halls. The online platform is used for visualization and logistics of renewable
biomass and organic waste. The obtained compost, compost, soil mixtures are suitable for growing
seedlings, fertilizing lawns, floriculture in cities and traditional agricultural production. This project is
implemented and constantly evolving.

IIpoekt Bupintye mpoOieMH aHAJOTIYHI JJI BCIX MICT Ta HaceleHHWX NMYyHKTIB YKpainu. Ha
MEPIIOMY eTalli BU3HAYA€ThCs 1HACKC BIAHOBHOI OiomacH (omae JIMCTS, Ta30HHA TpaBa, BiAXOIH Bij
OKYJIBTYPEHHS CajliB, CKBEPIB TOII0) 3 METOK IUIAHYyBaHHS i KITBKOCTI Ta JIOTICTHKH 10 MEPEPOOKH.
Ha nmpyromy erami - 30ip BimHOBHOi 6ioMacu Ta (mi3HiIne) i OpraHiyHMX BiAXOJIB B HACEICHHUX
nyHkTax. TpeTiii eTan peainizye aBTOPChKi TEXHOJIOTIT Ta MEXaHi3MH [Tl TOBHOTO GKHTTEBOT0Y IUKITY
npoekty. CroxrBadyamMu BHUPOOJICHOTO KOMIIOCTY Ta (200) OIOryMycy €: «3eJIeHi» TrOCIIoJapCcTBa
MICT, TPOMaJIA HaCeJIEHUX IMYHKTIB, KOOIIEPATHBH, JAYHUKH, epMepH, TETUTUYHI TOCTIOJapCTBa, a 3a
CTBOPEHHSI TPOMHCJIOBOIO BHPOOHHMITBA arpapHi XomauHru Ttomo. Cnoxuadamu IT mocayr
(MOOLIBHI TOJATKH JI0 YIOPSIKOBAHOTO BHBO3Y BCIX BUJIB BIIXOJIB) €: MEpil MICT, )KHTENI MiCTa, BCi
oprasizariii, o TPoAyKyIoTh Bimxomu. IIpoekt Bupimrye Taki OCHOBHI €KOHOMIYHI W €KOJOTidHi
nmpooiemMu:

- OH-MaiiH mnardopmu, Bilyamizamii Ta IHCTUTYyHiOHami3amii 300py ¥ JIOTICTUKH BiJHOBHOI
OioMacu ¥ opraHiuHUX BiJIXOJIiB;

- IT cynpoBin (Bu3Ha4YeHHs 00'eMy JINCTS Ta 3aXBOPIOBAHOCTI 3€JIEHUX HACAKEHb, KOHTPOJb
BUTpAT MajJbHOTO TPAHCIOPTOM, CAHITapis 3eMCHUX 30HAX MICT, JIOTICTUKA 1 MOHITOPHHT 3€JICHHX
Haca/pPKeHb, B TOMY YHCIIi 3aXBOPIOBAaHb KAIlITAHA TOIIO);

- 3a;Ty4eHHs Mepii, TpOMaICEKUX opraHizamniid 10 I'T KOHTpoI0 BUBE3EHHS BiIXOIIB;

- 3MEHIIICHHS] BUBE3CHHS OPTaHIYHUX BiAXOJIIB HA ITOJITOHU (SIKi (PaKTHYHO HATIOBHEHI 1 Yy HUX
3aKiHYMBCS POCKTHUI TEPMiH eKCILTyaTallii;

- mepepoOKa OIaJioro JIMCTS Ta OPTraHIiYHUX BiIXOIB BUPIIIUTH MUTAHHS CaHITapii B MiCTax;

- OTpHMaHi KOMIIOCT, 0iOryMyc, TPYHTOCYMIIl, PigKi OlOTyMaTd TOWIO € TPHUAATHUM s
BUPOIIYBaHHS PO3Cajad, YyIOOpEHHs Ta30HiB, KBITHMKAapCcTBA B MiCTax Ta TPAAMLIHHOTO
CIJIbCBKOTOCIIOIAPCHKOr0  BUPOOHMIITBA (Taka Ipo0JieMa OCOOJIMBO aKTyalibHA JUIs YKpaiHw,
HaIpuKJIaJ, 3MEHIICHHS POJIOYOCTI IPYHTIB cepenHe st Ykpainu - Ha 0,4% a 1 BiTHOBJICHHS Ha
0,1% Tpeba 6 ToH Oiorymycy).

Ha npuxinazi micta PiBHe (3 - 6 MicsIiB), 3aJI€KHO BiJl MOPH POKY Ta TEXHOJIOTIi, MOXe OyTH
nepepoOIIeHO Ha KOMIIOCT, a00 Ha Giorymyc 2600 ToH TiibKH omanoro jmcts. Buxin kommocty — 1200
T., rymycy — 1000 T.

st koMyHalIbHOTO rocmoaapcTBa micta PiBHe (ymoOpeHHsI ra3oHIB, BUPOIIYBaHHS pPO3Caau
HeoOximHo g0 20 T kowmmocrty). [ms OesmedimuTHOro OamaHcy TryMmycy Ui BCIX
CLITBCHKOTOCITOIAPCHKUX 3eMeNb YKpaiHu HEeOoOXiAHO MopiuHo BHOcHUTH 12 T/ra rHOM, abo 8 T/ra
Komrocty abo 5 — 6 1/ra Giorymycy. B cymi me ckmamae 171610 tuc. T 6iorymycy. Kommocr,
TPYHTOCYMIllli, 610ryMyC pEeKOMEHIOBAHO BUKOPUCTOBYBATH JJIsl PEKYJIbTHBALlIT TTOPYIIEHUX 3EMEb.
OTxe, pUHOK (PaKTUYHO HE 3aIIOBHEHUH.

JaHuii TpOEeKT BHPOBAa[KEHUH Ta TMOCTIHHO pO3BHBAETHCSA, a caMe: Ma€ IPaKTUYHE
BIIPOBKCHHS 13 BHKOPUCTAaHHS OiOTyMycy Uil TIOCQJIKH TOPIXOBHX CaJiB 3arajbHOI0 TUIOLICO
oinpme 12 ra (PiBHeHChKa Ta J{HiponeTpoBCchbKa 001acTi), MATeHT Ha repepoOKy BiTHOBHOI OioMacH,
aBTOPCHKI pimeHHs i3 Mexanizauii Ta IT pimens), 1abopaTtopHi aHami3u SKOCTI OioryMmycy 3a pi3HHX
TEXHOJIOT1¥ KOMITOCTYBaHHS TOIIIO.
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JISYOK B.B., MAHJPUK C.T., TYTJINY C.I. (YKPAIHA, JIbBIB)

BIIJIUB OKCHUAY ®OCPOPY HA IMHAMIKY ITIOI'J/IMHAHHA
BYIVIEKHUCJIOI'O I'A3Y XJIOPODIVICUHTE3YIOUUMH
MIKPOBOJAOPOCTAMMU 3A TIPUCYTHOCTI JIOKCHUAY CYJIbD®YPY

Hayionanvnuit ynisepcumem «JIvgiecoka nonimexuikay
eyn. Cmenana Banoepu, 12, Jlvsis, Ykpaina; solomiia.mandryk.@ukr.net

Abstract. The paper shows oppression of the effect of inhibition of sulfur oxide SO2 activator
phosphorus oxide P0s the process of absorption of carbon dioxide by chlorophyll — producing
microalgae type Chlorella. Experimental dependencies of the dynamics of CO, uptake by microalgae
at the critical concentration of the inhibitor SO in the presence of the activator P,Os are presented.

OcHOBHA KIUIBKICTh BHUKHIIB TapHUKOBUX Ta3iB YTBOPIOETHCS TPHU CIIATIOBAHHI ITaJiBa —
TBEpIAOT0, piakoro YW raszomomioHoro. OCHOBHMM TApHUKOBHM Ta30M, SKHA BUKHIAETHCS B
atMocdepy € Byrnekucnuii raz CO.. Tomy 3meHmeHHs BUKHIIB COz € BaXJIMBUM 3aBIaHHSIM
€KOJIOT19HOI CITUTPHOTH Ha ChOTOIHIIIHIN JIEHb.

B mporieci camoBaHHS NadnBa YTBOPIOKOTHCS CYIYTHI HAPHUKOBI T'a3d TaKi K OKCHI Gochopy
(P20s) Ta oxcup cipku (SO2). V peanbHUX yMOBaX iHANWBIAyalbHOI il KOMIIOHEHTIB sIKi BIUIMBAIOThH Ha
MIPOIIEC MOTJIMHAHHS BYTJICKUCIIOTO ra3y He OyBae, TOMY BaKJIUBO JOCTIAMTH cyMapHuid BIUMB P20s
ta SO, Ha MBUIKICTH MOTJIMHAHHS BYTJIEKUCIIOr0 ra3y MikpoBogopoctsimu Chlorella.

Jns nmochmimKeHHS BIUIMBY aKTUBYBaHHS Ta iHTiOiloBaHHA Ha mnpouec mnormuHanH CO-
BUKOPHMCTOBYBalnu xjopodincuntesyrodi mikposogopocti - Chlorella vulgaris. Ix  kynsTuByBamm
nporarom 14 1i6 y mectu Qortobiopeakropax 06’emom 1 am3. Tak, sk okcumu P,Os, Ta SO,
3aCBOIOIOTBCS MIKPOBOZOPOCTAMHU Yy Burisani anionis H,PO,; H50;Tomy BmumB iX Ha mnpupict
XJIOPOGIIICHHTE3YIOUHX MIKPOBOJOPOCTEH BUBYAIM 32 Pi3HUX 3HAYEHb KOHIICHTPAIlii aKTUBATOPa MPU
MOCTiHHIN KOHIEHTpaIii iHTi6iTopa.

Konuenrpauii aniony H, POy, ski Oynu nonani y npo6u Bkasasi Ha (puc.1). Takox y Bci mpobu
Oyno ponano anion HSOZ 3 koruentpauiero —1000 mr/m3. Crin 3a3HaunT, mio y nepury npody Mu
noxanu nuuie anion HSOZ 3 xonuentpaniero —1000 mr/m® st Toro, mo6 nepeKoHaTHes B IPOLEC
1Hri0i0BaHHSI OKCHJOM Cipku mpupocty MikpoBogopocterr Chlorella.Ta BiamoBiqHO KOHTPOJBbHUIA
PO3UMH, SIKUI He MiCTHB JKOJIHUX JOMIIIIOK aHIOHIB Y TPOIIECi JOCITiIKEHHS.

IIpupict Oiomacw MIKPOBOAOPOCTEH, 3a TaKMX YMOB BH3HAYaIXd (HOTOKOIOPUMETPUIHHM
METOJIOM 3 BUKOPHCTaHHSIM CHHBOTO CBITIIO(PILTpA 3rifiHO 3akoHy byrepa-Jlambepra-bepa.
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1
0.7 el [Tpoba No1
0,6
=
gO,S === [[p06a
=%
£ 0,4 Ne2(0,0035
] mr/m3)
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g Ne3(0,005
Jo0,2 mr/m3)
e=ye==[1poba
01 Ne4(0,01
T T T T T T T T T T T T T 1 Mr/M3)
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123 456 7 8 91011121314 No5(0,02mr
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Puc. 1. 3anexHicTb 3MiHM KOHLEHTpAii KIITHH MIKPOBOJIOPOCTEH B 4aci
IPH BiATIOBITHUX KOHLEHTpalisx aHiony H307 Tta aniony H. POy

[Ipu 00poOIi eKCHeprUMEHTANbHUX JaHUX OyJIo OTpUMaHO TpadiuHy 3aJeXKHICTh, IO

LTFOCTPYIOE 3MiHY KOHLIEHTpALil MiKpOBOIOPOCTEH B Yaci 3a pi3HUX 3HaYCHb 1HT10ITOpa Ta akTUBATOpa
B PO34MHI IPH OHOPA30BOMY X BBeleHHI (puc. 1).
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[AILIEPA H.M., KOITMJIOBA K.B., BEPBUILIbKUI C.B.,
KO3AUEHKO O.5. (YKPAIHA, KUIB)

HOPMYBAHHSI BUMOT 1100 EKOJOTITYHOI'O NAKYBAHHS IMMPOIYKIIII
XJIBOIIEKAPCHKOI TA KOHAUTEPCHKOI TIPOMHCJIOBOCTI

Incmumym npoooseonvuux pecypcie Hayionanohoi akademii aepaprux nayk Yxpainu
02002, eyn. €. Ceepcmioxa, 4a, Kuis, Ykpaina,; tk140@hotmail.com

Abstract. Huge load of used packages, mostly made of non-biodegradable polymers, stipulates
the necessity to replace the said materials by biologically acceptable ones. However, there is a lack of
proper solutions of formalizing norms for ecological packaging of bread and confectionary products.
The proposed ways to amend National Standards DSTU with the norms concerning ecological
packaging of such products are presented in this material.

Y cydacHOMY CBITI Ma€ CTiHKy TEHACHIIO IO 3POCTAaHHS IONMUT HAa BHCOKOSKICHI TOTOBI
MPOAYKTH XapuyBaHHS 3 TPUBAIMM TEPMiHOM 30epiraHHs, IO NPHU3BOJUTH JO 301IBIICHHS
AHTPOTIOTEHHOTO HaBaHTAXKEHHS Ha MOBKUJUIA Yepe3 JIAaBUHOIOAIOHE 3pOCTaHHS KiJIBKOCTI MMaKOBaHb,
MEPEBAKHY OUTBIIICTh 3 SKAX BHUTOTOBJISAIOTH 3 HEOI0pOo3KiIagHUX NoJimMepiB. CyTTEBUM MOCTYIIOM y
PO3B’si3aHHI 3a3Ha4eHOl mpobieMu crana 6 3amMiHa, MPUHANMHI YaCTKOBA, BUKOPUCTOBYBaHUX Hapasi
MaKyBaJILHUX MarepiaiiB OiomiactMacaMu — OiOpO3KIaAHMMH MaTepialaMu, IO IiIIar0ThCs
KOMIIOCTYBAaHHIO, 200 THMH, SKi BUPOOJICHO Ha OCHOBI BITHOBIIOBAHUX TIPUPOIHHUX PECYPCiB.

B Vkpaini € unHHEMU uucieHHi HamioHanbHi crapaaptd JCTY Bumy TeXHIYHMX YMOB i
3arajlbHUX TEXHIYHUX yYMOB Ha XIi0OOYJOYHY Ta KOHAUTEPCHKY MPOAYKIIIO, SIKi MICTSTh BHMOTH
CTOCOBHO ii makyBaHHA. Lli cTaHmapT ciii HaEKHUM YHHOM MOAHM(DIKYBATH 3 METOI0 3aTydeHHS
BAMOT IIO/I0 EKOJIOTIYHOTO TIaKyBaHHS 3a3HAYEHOI MPOMYKINl NUIIXOM PO3POOIEHHS 3MiH JI0
HalllOHAJIbHUX CTaHJApTiB, ab0 Meperisay HaliOHATBHUX CTaHAApPTIB Yy TMOPSAKY, BH3HAYCHOMY
ACTY 1.2:2015 «HamionansHa crangaptusaunis. [IpaBuna mpoBeaeHHS poOIT 3 HalioHaIbHOT
cranmapru3anii»y. Ckiaagauk «TepMiHu Ta BU3HAYeHHSI MOHSTBL» CJIIJ JOMOBHUTH Y TaKUU CIOCIO:
x.1 exoJioriuHe mMaKyBaHHsl — BUKOHAHHS MaKyBaHHs MPOAYKTIB y CHOCIO, 10 YHEMOXIUBIIOE a0o,
MpUHANMHI, MIHIMI3y€ IIKIJJIMBHH BIUIMB 3aCTOCOBAHMX I1aKOBaHh Ta BHMKOPHCTOBYBaHHUX [IJIS
NMaKyBaHHSI MaTepialliB Ha MOBKULIA, 30KpeMa BiJ yTHii3amil Ta/ab0 3HHIICHHS BHUKOPHCTAHHX
MAaKOBaHb; X.2 €KOJIOTiYHe MAKOBAHHHA — BHKOPHCTOBYBaHI I TIAKyBaHHS IMPOJYKTIB BHPOOW Ta
MaTepiaju, 10 BIAMOBIIAIOTH YMOBAM €KOJIOTIYHOTO MaKyBaHHS; X.3 PO3KJIaJAeHHs (aerpamaumis) —
3MiHa MEPBUHHUX BIACTHBOCTEH YHACIHIIOK XiMiYHOTO PO3KJIaJeHHS MaKpOMOJIEKYI, 0 (pOpMYyIOTh
MOJIIMEPHUN  €JIeMEHT, He3aJIe)KHO BiJ MeXaHi3My poslieruieHHs; X.4 0iopo3kjiageHHs
(diomerpamamisn) — 3MiHaA IEPBUHHUX BJIIACTHBOCTEH MMOJIIMEPHOTO EJIEMEHTY 3a JOIIOMOTOI0 KJIiTKOBO-
OIOCEPEAKOBAHOT0 (PeHOMEHY; X.5 0iopo3KjIagHe MAKOBAHHSI — MaTepial, M0 MiIJAEThCS ITOBHOMY
010pO3KITIaJaHHIO, 00 MaKyBaJbHHUKM BUPIO, BUTOTOBJICHUI 3 TAKOr0 MaTepiany; X.6 xapuose (icTiBHe)
MOKPHUTTA — HAHECEHUI Ha MOBEPXHIO Xap4YOBOTO MPOAYKTY 3 TEXHOJIOTIYHOIO METOIO IIap iCTIBHOTO
MaTepiaiy, SKui Moxe OyTH CIIOXKHUTHIA Pa3oM 3 00POOJICHUM MPOTYKTOM.

Crxiagauk «BUMOru/moJioxkeHHsl MO0 00’€KTa cTaHAApTH3aUiD» Mae OyTH JOTIOBHEHHIA
BAMOTaMHU Ta TIOJOXEHHSIMH IIOJI0: KOHKPETHOI HOMEHKIATYpW MPOAYKTIB, SKi MOXHA/IOILIEHO
MaKyBaTH 13 3aJly4eHHsIM EKOJOTIYHUX IaKOBaHb; (i3WKO-XIMIYHHX, CTPYKTYpHO-MEXaHIYHHX Ta
IHIINX JIOPEYHHX T[apaMeTpiB MPOMYKTIB, Ha SKi TOUIMPIOIOTECS HOPMH CTaHAApPTy MO0
€KOJIOTIYHOTO TIaKyBaHHS; TEPMIiHIB, TEeMIIEpaTypPHO-BOJOTICHUX Ta IHIIUX JIOPEYHHUX MapaMeTpiB
30epiraHHsl IPOJIYKTIB, YITAKOBAHHX 13 3IyYEHHSM €KOJIOTIYHUX MaKOBaHb;, YMOB TPAHCIOPTYBAHHS
Ta peamizamii IPOAYKTIB, YIAKOBAaHMX 13 3aJIy4eHHSIM EKOJOTIYHMX IaKoBaHb. LIi BHUMOru, KpiMm
CTPYKTYPHOT'O efieMeHTa «BHUMOru/monoxxeHHs mono o0’eKTa cTaHgapTH3alii», 3a3Ha4aloTh TAaKOXK Y
cTpykTypHHUX enemeHTax «IlakyBanus», «IIpaBuia TpancnopTyBaHHs Ta 30epiranns», «Meroau
KOHTpo0BaHHM» Ta «[IpaBuia npuitManHm.

30kpema, CTpyKTypHU eneMeHT «llakyBaHHs» MOBHHEH OyTH OIOBHEHUH MOJOXEHHIMHU
[I0/I0 TOPSAKY NaKyBaHHsS NMPOAYKTY i3 3aly4eHHSIM EKOJIOTIYHHX IMAKOBaHb Ta MICTHTH HACTYIHI
HOPMH: TIEpelliKk MOXKITUBHUX CITOCOOIB €KOJIOTIYHOTO MaKyBaHHS; HOMEHKIIATYPY 3aCTOCOBYBAHUX JIJIS
€KOJIOTIYHOTO TAaKyBaHHS MarepiaiiB 1 MaKyBaJlbHUX BHPOOIB; TEXHIKO-TEXHOJOTIYHI BHMOTH JO
NPOIIECy €KOJIOTTYHOrO TaKyBaHHSI.
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XOMMH 4.€.(YKPATHA, JIbBIB)

BIIVINB K/IIMATHYHHUX 3MIH TA I'NTOBAJIBHOI'O IIOTEILITHHSA
HA TEHAEHIII B APXITEKTYPI

Kuiscokuti nayionanvHutl yHieepcumem 0y0ieHuymea i apximexmypu
03037, Iosimpoghnomewvkuii npocnexkm, 31, Kuis, Ykpaina; knuba@knuba.edu.ua

Abstract. Climate change is one of the most important problems of today. The main cause of
climate change is global warming, which is provoked by many factors, including urban development.
In this article, 1 will reveal the problems that humanity has faced due to climate change and attempts to
solve them through architecture. And also how all this has influenced current trends and styles in
construction and architecture.

[MomenHo TmoOaNbHE MOTETUTIHHS 3aBAA€ CEPHO3HI yIapy MO KIiMary, eKOHOMIII Ta 340pPOB’I0
HaCeJIeHHs BCiX KpaiH cBiTy. CTpiMKe MOTEIIIIHHS CIPOBOKOBAHO BUKUIOM BelnKoi KinbkocTi CO2 B
aTMocdepy B pe3ynibTaTi pi3HOTO BUAY AisUIBHOCTI moAcTBa. OIHUM i3 NPHUKIAAIB SBISETHCS cdepa
OymiBHMLTBA Ta apxitekrypu. 3rigHo caity Arcdaily.com 36%: BiJCcOTKIB CBIiTOBOI eHeprii
BUAUISETECS Ha OyMiBHULTBO CHOPYA Ta camMuM OymiBmsaM, 22% - BUKOPUCTOBYIOTh  IKHTIOBI
OynunHku, 8% - HEXUTIOBI, 6% - OyniBenbHa Tamy3b. Kigbkicte CO2, 1m0 BUPOOISETHCS CBITOBUM
BUPOOHMIITBOM IIEMEHTY IIOPOKY, CTAHOBHTH 2,2 MUIBSpPAA.

Jloka3u eKoJIOriYHUX AUCOANIaHCIB TEHep CTOCYOThCS Oy IiBEIb Ta MICT, SIK TOJIOBHOTO JKepesa
HakonmueHHss CO2 Ta iHmmX ra3iB B atMocdepi IUTaHETH, IO CHPUYUHSIE TMAPHUKOBUHA EQeKT.
Exonoriunmii qu3aiiH, sikuil paHime OyB ranxy33io Uil eKCIEHTPHUKIB, MPIMHUKIB Ta CTOPOHHIX JIIOACH,
TeHep CTaB LEHTPAILHUM NHUTAaHHSAM 0araTboX NPaKTHKYIOUHX. APXITEKTypHE CIIBTOBapUCTBO
rMOOKO TOB'sI3aHe 3 TOTOKAMH MaTepialliB, €Heprii Ta ifesMu, 10 CTOCYIOTBhCS 3MIiH KITIMATy, SK
MPUYHH, TaK 1 pillleHb.

Hampuxman, ['mern Mepkytt (Hap. 1936) BHKOPHCTOBYe apXiTEeKTYpHY MOBY, HaTXHEHHY
MiHiMani3MoM Mica BaH aep Poe, 3 Ti€ro pi3HUICIO, 10 KOXKEH ACIEKT MU3aliHy pO3paxOBaHUN Ha
CIPUSTHHS COHSYHIM eHeprii, MpUPOAHiA BEHTHJISLII Ta BiIHOBJICHHIO NOUIOBOI BoAW. MepkyTT OyB
0COOJIMBO OOEpeXHWM y CBOi poOOTI MO0 E€KOHOMii pecypciB, a HE BHKOPHCTAaHHS Oiiblie
TEXHOJIOTIH, HIK MOTPiOHO st JOCSTHEHHS KOM(OPTHOTO Ta CTIMKOro cepenoBuina. BiH dacTo
BJIaBaBCS 10 pillIEeHHS TOJBIHHOI MOKpiBIi, MO0 BiABECTH 3aifBe TEILIO. Moro Lentp mucrents
«PiBepcaeitn» (puc.l), 3akinuenwit y 2005 pomi Ha cinbchkiid nminsgHIi mnodmmsy KamOeappw,
ABcTpanis, 3a0e3neueHnid Pe3UICHINEI0 JUIS CeMiHapiB, BEJIMKHM BIIKPUTHM 3aJOM, CTYAISMH Ta
JIOBTOIO CTPYKTYpOIO Jutst iap kBaptup. [IpoekT 3akpiriennii Ha marop0Oi Ha By3bKiil OETOHHIN OCHOBI.
Kommekc He moTpeOye Hi KOHAMIIOHYBaHHs, Hi OOIrpiBY, JHOCSITHEHHS ONTHMAJIbHUX TEMIIEpaTyp
BiZIOYBa€ThCA NUIIXOM PpETYIIOBAaHHS BIKOH Ta CTYJIOK. Xo4ya MepKyTT BHKOPHCTOBYE JIesiKi
CrieIiabHO po3pobeHi PyHKIii ;i 30epiraHHs Ta HarpiBaHHS BOJH, OiIbIIIa YaCTHHA CTIHKOCTI HOTO
POOOTH BUXOAUTH 13 3I0POBOTO IITy3/1y IOA0 Opi€HTallil, OY[IBHHIITBA Ta CTPYKTYPH KHTIIA.

Ille omHMM mHiKaBUM NPHUKJIAJOM CIPOOM 3MEHIIUTH HETaTHBHUH BIUIMB apXiTEKTypH Ha
HaBKOJMIIHE cepenosuie, € «Cemadop: exonoriuHa yromis» (puc.la) 3anpoekroBana BinceHTOM
Kanne6o B 2019 poui. Y npoekTHii mpomno3uuii a1 HOBOI mTa0-KBapTUpW KommaHii Soprema y
CrpacOyp3i, @panuis, Bincent Kanebo nependavae exonoriuny yTomito Ha 825 KBaJIpaTHHX METPIB.
Bynisns, sika HazuBaeTbcs CeMadop, OMMUCYETHCS B IIPOrpami SK "3eJIeHHH THYYKUH odic I KOYOBHX
Koier"' 1 TIpUCBSYEHA MICBKOMY, CUTBCBKOMY TOCHOJIApPCTBY Ta JOOpOOyTYy TIpalliBHUKIB.
Exodyrypuctnuna Oyxisns, Semaphore HaTXHEHHa 0iOMIMIKOIO 1 ITPU3HAYEHA CIYTYBaTH BITPHHOIO
JUTS BCbOT'O KOMIUIEKCY 13015111, Tipoi3osmii Ta o3eneHeHHs Soprema. KOHCTpYyKUig € eKOJIOTiYHIM
MPOTOTHIIOM 3€JIEHOr0 MicTa MaOyTHBOTO, IO MPALIOE HAa JOCSITHEHHS CUMO103y MiX JIIOAMHOIO Ta
npupoyioro. B iHTep'epi OyIWHKY OCHOBHA yBara NpPUAUISETHCS THYYKOCTI Ta aJalTHBHOCTI.
BeprukanbHa IUPKYIALisS IpU3HAYEHA I IPUPOJHOTO OCBITJIICHHS Ta MPOBITPIOBAHHS, HABKOJIO Hel
3rpYNOBaHi 30HU ISl BIIMOYMHKY Ta JIJIsl PO3MILIICHHS IIPUPOJTHUX CXEM PYXY MPalliBHUKIB.

W € (I
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BCJIOKOHD K.B. (YKPAIHA, 3ATIOPDIOK )

JAOCJIIPKEHHSA HIKEJIb-AJTIOMIHIEBUX KATAJII3ATOPIB I'VNIMBOKOI'O
OKHCHEHH4 PI3HOI'O ®A30BOI'O CKJIAAY

3anopizvruti nayionanvHuil yHigeepcumem, kageopa [IEOIT
69600, m. 3anopixcocs, syn. XKykoscvkoeo, 66, Ykpaina; znu@znu.edu.ua

Abstract. To study the nature of the catalytic activity, the phases NiAls, Ni-Als, and NiAl were
prepared. The greatest activity in the conversion of carbon monoxide and hydrocarbons was shown by
a sample of NiAl; composition: CO conversion is 100%, and CyH, conversion is 90%, at a
temperature of 300°C. The systems of composition NiAlz and NiAl did not show appreciable catalytic
activity in the reactions of CO and CH, oxidation: the conversions of the starting materials do not
exceed 15% even at a temperature of 250°C. Thus, the use of compounds of the composition Ni>Alz
and NiAl as catalysts for the oxidation of CO and CyH, is impractical.

3 BENUKOro 4Ymcia MpoOJeM OXOPOHM HAaBKOJIHMIIHBOTO CEPEJOBHINA 3aXHCT MOBITPSIHOTO
OaceiiHy BiJi BHKHJIB IPOMHCIOBUX YCTAHOBOK € OJHHMM 3 HaWOULIBII CKJIQJHUX 1 aKTyaJbHHUX.
Haii0inpm momupeHnMu 3a0pyAHIOIOYAMA PEYOBHHAMH, SIKi HAJIXOAATH B aTMOC(EpHE MOBITPS Bif
MPOMUCIIOBUX yCTaHOBOK, € okcun Byriemo (CO) ta ByrmeBomHi (CmHn). Bukumu CO ta CmHn
YTBOPIOIOTHCSl TIPH BHIIANIOBaHHS BOTHETPUBIB, rpadiTyBaHHS EJEKTPOJIB, B arioMepainiiiHomy i
KOKCOXIMiYHOMY BUPOOHHIITBAX.

OpauM 13 IepCreKTUBHUX HanpsMKiB 3HemKkomkeHHs CO ta CyHn € xaranitnunmnii meron. B
JaHWK Yac JUIsl TIPOBEJCHHS KAaTaIiTHYHUX TMPOLECIB BUKOPUCTOBYIOTH TaKi OJaropojiHi MeTaiu, siK
IIaTHHA, POAid 1 manaziii. OmHak JuIs 0araThOX KAaTATITHYHUX pPEaKilid MOXIMBE BUKOPHUCTAHHS
OimpIn nemeBUX MaTepiamiB i MeTomiB iX oTpuMaHHS. Jl0o HMX MOXXHA BiHECTH KaTali3aToph Ha
OCHOBI IHTEPMETATiMiB CUCTEMH <«HIKETb-aIOMiHIN» 31 CTpyKTypoiro Penes. Y 3B's3ky 3 muMm
aKTyaJIbHAM € JOCIHI/DKCHHS TPUPOAM KaTaJiTUYHOI aKTHBHOCTI iHTepMmeranimiB cucremu Ni-Al B
peaxIlisax OKUCHEHHSI OKCUIY BYTJICIIIO 1 ByTJICBOIHIB.

[Ipu pmochimkeHHI MPUPOMN KATANITUYHOI aKTHBHOCTI IHTEPMETATiIHUX CHCTEM OCOOJIMBUN
iHTepec MpeaCcTaBiIsie BABUCHHs CIUIaBiB Ha OCcHOBI iHTepMeTainiay NiAls. [Tonioauii BuOip mo's3aHuit
3 TUM, [0 BUCOKA aKTUBHICTh Hikest0 B peakiisx okucHeHHss CO ta CmHy miaTBepIKeHa YUCIeHHUMHI
myOMiKaIissMu SIK y BITYM3HSAHINA, Tak 1 3apyOixkHii mitepartypi. [ns migTBepmKeHHS BHCYHYTOTO
NPUIYIIeHHsT Oyima JOCITiKeHa KaTaJiThyHa akTuBHICTH iHTepMeramimiB NiAls, NiAl;, NiAl B
yMOBax TPOIECY OKMCHEHHS OKCcuAy Byriemo i mporany (CsHs) (tabm. 1).

Tabruys 1
BruidB npupoau KaTATITHYHOI aKTHBHOCTI iHTepMeTasigiB cucremu Ni-Al B peakuisix
OKHCHEHHS OKCHY BYIJIEII0 i mponany

Karamnizarop T, °C Konsepcis, %
co CsHs
NiAlz 300 100 90
NizAl3 300 61 20
NiAl 300 12 10

3 tabnumi 1 BUIUIMBaE, M0 HAWOUTBINY aKTUBHICTH y Mpoleci KOHBEpCii OKCHIY BYTJEIIO i
MpomaHy MpPOsSBUB 3pa3ok ckiany NiAls: kKoHBepcis MOYaTKOBMX PEYOBHH Ha JAaHOMY Karaji3aTopi
MOHOTOHHO 3pOCTa€ y BChOMY IHTEpBajli MOCHTI[KYBaHUX TEMIIEPAaTyp, MaKCUMalbHE 3HAYEeHHS
nocsiraetbes npu 1 = 300 °C: xonBepciss CO cknamae 100% i1 konBepcis npomany — 90%, mo €
OJIM3BKHUM JI0 TEPMOJMHAMIYHO MOXKIIMBHX MpH JaHii Temmeparypi. Cucremu ckiany NizAls i NiAl we
BUSIBUJIM TIOMITHOI KaTaJliTAYHOI aKTUBHOCTI B PEAKLisIX OKMCHEHHS OKCHAY BYIJIELIO 1 MPOIaHy:
KOHBEpCii MOYaTKOBHX pE4yOoBMH He nepeBuinyoTbh 10% nHasite mpu temmeparypi 300°C. Orxe,
BHUKOpPHUCTaHHS crioiyk ckiamy NizAls i NiAl sk katamizaTopis mporiecy OKMCHEHHS OKCHIY BYTIIEITHO i
BYTJICBOJIHIB HEJIOIIJIbHE.

IIpoBeneHi mocmi/pKeHHS TOKa3aid, MO0 Cepell CHHTE30BaHMX CUCTeM Ha OcHOBI Ni i Al
AKTUBHICTh B PEAKILisAX OKHUCHEHHsS OKCHIY BYIJIELO i BYIJIEBOJHIB MPOsBWIA TUIbKM OaraTodaszHa
cuctema NiAls. Jlns 30iIbIIEHHS KaTaliTUYHOI AaKTHBHOCTI, MIJBUIICHHS PE3UCTEHTHOCTI
KaTaJlizaTopa A0 BYIJIELIO MPONOHyeTbest Moan(ikyBaHHs NiAls pi3sHUME MepexiTHUMU METalIaMU.
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SAVICKAYA O., RUMILETS T., KURIAN V. (UKRAINE, ODESA)

THE INTEGRATED APPROACH OF BLUE-GREEN INFRASTRUCTURE AS ONE
OF THE PRIORITY TASKS OF CREATING A COMFORTABLE URBAN
ENVIRONMENT

Odessa State Academy of Civil Engineering and Architecture
65000,4 Didrichson Str.t, Odessa, Ukraine, list@ogasa.org.ua

Abstract. The development of blue - green infrastructure is aimed at preserving biodiversity,
climate and water regulation, intercepting surface water runoff and cleaning it, preserving and
restoring natural landscapes, creating conditions for recreation near places of residence, reducing the
area of sealed soils; environmental education and education of the population.

Blue Infrastructure - refers to water features such as rivers, canals, ponds, wetlands, floodplains,
wastewater treatment plants and anything related to water.

Green infrastructure - refers to forests, parks, squares, hedges, lawns, trees, and everything
related to green spaces.

The uniqueness of the blue-green infrastructure lies in the use of simpler drainage systems such
as rain gardens, reservoirs for collecting and storing and reusing rainwater (for irrigating green
spaces).

Blue - Green infrastructure can also refer specifically to an urban planning approach in which
the design of naturalistic or fully artificial infrastructure in a city is designed to provide a complete
water cycle in the city. This can improve the provision of water-related ecosystem services (reducing
air pollution, irrigating parks, providing local drinking water), as well as preventing damage such as
floods and the spread of pollutants (eg from cars). These engineered infrastructures include things like
"bio-containment cells," also known as "rain gardens,” which are small, purpose-built gardens in
which rain runoff is collected and pollutants and sediments are filtered into the soil or depressions
where water flows. slow; restored rivers with wet meadows where they can meander (bend naturally);
wetlands built for bioremediation by collecting pollutants in reed tissue; city trees; small city parks;
green roofs and green walls.

The problem of the lack of an integrated approach to the blue - green infrastructure of highly
urbanized urban space is:

- air pollution; sewage pollution of reservoirs; poor evaporation; limited access to green areas;
higher air temperatures in cities, the so-called “urban heat island effect”; growing level of
motorization of the population; low infiltration and low groundwater recharge; stress on the urban
drainage system, which leads to flooding of the territory.

Positive qualities of the integrated approach of blue - green infrastructure of highly
urbanized urban space:

- natural wastewater treatment processes;

- retention and purification of storm water;

- interception and accelerated rate of moisture evaporation;

- interception of airborne contaminants;

- active collection of rainwater and reuse;

- active use of underground space;

- maintaining biodiversity of wildlife;

- deep infiltration and high groundwater recharge;

- regulation of urban microclimate.

Conclusion. Improvement of cities is one of the priority tasks of creating a comfortable urban
environment. It includes: improvement of the ecological situation in cities (associated with the
improvement of the greening system, which is understood as the scientifically grounded spatial
placement of all components of urban landscaping in accordance with urban planning zones) soil,
climatic and other factors in order to achieve optimal environmental, sanitary and hygienic and
aesthetic effects.

The focus is on developing blue and green infrastructure design concepts and principles that not
only support climate resilience but also contribute to healthy and livable urban environments.
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'MEDKOV A., ' STEFANOVSKA T, ?PIDLISNYUK V., * SHAPOVAL P., STADNIK V.,
$SOZANSKYI M., *ZHUKOV 0., ? CERNY J. (UKRAINE, KYIV, LVIV)

EFFECT OF PGRS ON MISCANTHUS BIOMASS PRODUCTIVITY WHILE
GROWING CROP IN THE SLIGHTLY CONTAMINATED BY TRACE- ELEMENTS
SOIL OF MILITARY ORIGIN

! National University of Life and Environmental Sciences
15, Heroyiv Oborony str., Kyiv, Ukraine; a.medkow@gmail.com
2 Jan Evangelista Purlyne University
3632/5, Pasterova str., Usti nad Labem, Czech Republic; valentyna.pidlisniuk@ujep.cz
3 National University “Lvivska Polytechnika”

9, Sv.Yura square, Lviv; Ukraine, pavlo.y.shapoval@Ipnu.ua

4 Bogdan Khmelnitsky Melitopol State Pedagogical University
20, Hetmanska str., Melitopol, Ukraine; zhukov_dnipro@ukr.net

Abstract. The land availability and demands for obtaining lignocellulose biomass are good
drivers to foste Miscanthus x giganteus (Mxg) phytotechnology application to the slightly
contaminated by trace elements soils. However, because the land in those areas is not sufficiently
productive the harvest value of biomass is rather low. The different agronomic practices, soil
amendments and application of Plant |Growth Regulators (PGRs) are proposed for ensuring provision
of the high yielded and quality biomass can be further proceeded to energy and/or bioproducts.

In 2016 a long-term study was initiated in order to explore the potential of sustainable
production of Mxg in slightly contaminated by the trace-elements (Pb, Zn, Mn, Fe, Ni, Sr) soil of
military origin in Dolyna, Ukraine. The Mxg plantation was established with the coordinates:
48°58'04.4"N 23°59'40.2"E.

The impact of three Plant Growth Regulators (PGRs) Charkor, Regoplant and Stimpo to the
plant growth, development and biomass parameters at harvest has been accessed during two-years pot
experiment with soil taken from contaminated military site in Dolyna. Results indicated that the PGRs
impacted establishment, vitality and development of plants and positively influenced the biomass
parameters, the differences observed in plant-growth parameters and dry biomass depend of the nature
of PGRs and varieties of treatment (fig. 1). Simultaneously the effect of the PGRs treatment to
biomass productivity produced at the field conditions has been researched during two vegetation. The
evaluation of PGRs effect to Mxg productivity and trace-metals accumulation in the plant’s biomass
were monitored.

The further feasibility study is needed to ensure effectiveness of PGRs in phytotechnologies
with Mxg on slightly-contaminated by trace metals soil.
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Fig. 1. Effect of PGR to biomass of Mxg. Ch1 — Charkor, 0.1 treatment of rhizomes before planting; Ch2 — Charkor,
0.2 treatment of rhizomes before planting; R1 — 2.44 Regoplant treatment of rhizomes before planting and 0.5 spraying the
above part of the plant; R2 — 2.44 Regoplant treatment of rhizomes before planting and 1.22 spraying the above part of the
plant; R3 — 2.44 Regoplant treatment of rhizomes before planting and 2.44 spraying the above part of the plant; S1 — 0.25

Stimpo treatment of rhizomes before planting and 0.1 spraying the above part of the plant; S2 — 0.25 Stimpo treatment of
rhizomes before planting and 0.25 spraying the above part of the plant; S3 — 0.25 Stimpo treatment of rhizomes before
planting and 0.5 spraying the above part of the plant; W — water treatment (control)
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CABAJIAI B.B., T'YMHMIIbKUI S1.M., TUBJIIOJ] A.M. (YKPATHA, JIbBIB)
3ACTOCYBAHHA ITPUPOJHUX HEOJIIB J1JIA OAEP)KAHHS ITOJIIJIAKTH/IB

Hayionanonuu ynieepcumem «J/Iovgiscvka nonimexuikay
79013, na. ce. IOpa, 3/4, Jlvsis, Ykpaina,; virasabadash@gmail.com

Abstract. The technology of catalytic synthesis and purification of polylactide from an aqueous
solution of lactic acid with the use of natural zeolite of Sokyrnytsia deposit was proposed. The
regularities of lactic acid adsorption by zeolite have been studied. IR spectroscopic studies were
performed and the presence of organic radicals and lactic acid condensation products in the sorbent
were established. Extraction of lactic acid condensation products with chloroform and 1,2-
dichloroethane was performed.

[Tomni (D, L-naktun), (IUIA) € nmpoaykTom mojiMepu3arlii o-OKCIimpomioHOBOT KUCIOTH, 3AaTHUM
10 GiomecTpykuii. Moro mHMpoKo 3acTOCOBYIOTH y O6ionorii Ta MeIMIMHI, IS BHTOTOBJICHHS
TUTACTUKOBUX TIAKeTiB, 3AATHUX JO OIOJOTIYHOI AECTPyKMii, SK TOJIMEpH I KOHTPOIHOBAHOTO
BUBUTBHEHHSI JIIKAPCBKUX 3aco0iB, Tomo. ICHye Kinbka crmoco0iB OTpUMAaHHS MOJNTAKTUAY:
TIOJIIKOHICHCAITisI (.-OKCIMTPOMIOHOBOT KHUCIOTH; a3€0TPOITHA TIEPErOHKa 0-OKCIMIPOMIOHOBOI KHCIIOTH;
(depMeHTaIlisl CHPOBHHU 3 OTPUMAaHHSM OiomolliMepa B MPHCYTHOCTI MIKpOOPTaHi3MiB 1 depes
OTPUMAaHHS IIUKIIYHOTO e(ipy 0-OKCIPOMiOHOBOT KHCIOTH 3 MOJANBIINM KaTATITHIHAM PO3KPUTTSIM
UKy 3 YTBOPEHHSIM BHCOKOMOJIEKYJISIpHOI noiMepy. OcTaHHi# crmocid Takoxk JO3BOJISIE OTPUMYBATH
KOTIOJIIMEPH (i-OKCITTPOITIIOHOBOI KHCTIOTH 13 33JaHUMH BIIACTUBOCTSMU JIJISl BUTOTOBJICHHS MEIHYHUIA
BupoOiB. YMmoBHO IIJIA cuHTe3yeThes momimepusattiero D, L-maktuay. [Ipsmoro momikoHmeHcarier
MOJIOYHOT KMCIIOTH MOXXHa OTPHUMYBATH TUIBKH HU3bKOMOJICKYJSPHUH MONIJIAKTHI, OCKIJIBKH B XOIi
peakiiii BUIIISETHCS BOJA - MOOIYHMN MPOIYKT, KUK CKJIATHO BIJBECTH 3 B'S3KOT0 PEAKIHOIO
CEPEeIOBHINA, BHACITIOK YOTO 3POCTAIOYMI TONIMEPHHI JAHIIOT pyHHyeThcs. [lami BimOyBaeThes
MOHOMEpH3allil  HU3bKOMOJEKYJISPHOTO  MONUIAKTHIYy A0  JakTuay. OuWIieHud  JakTuj
MOJIMEpPU3YIOTh 32  BHUCOKOI  TeMmImeparypi y TPHCYTHOCTI  KaTaii3aropa, OTPHUMYIOUH
BHCOKOMOJIEKYJISIpHUH momiyakTua. Ll peakiiis 37e0inbIIOro iHIMIFOETHCS METaJOBMICHUMH abo
METaJIOOPTaHiYHIMH KaTalizaTopamu. L[i roMoreHHi kaTanizatopy € eQeKTUBHUMH, ajie MAlOTh JIesKi
HEJOJIKU: BOHM € KOPO3IMHUMH, IO YCKJIAQJHIOE iX 3aCTOCYBaHHS, 1 iX TaKk BaXKO BHJIAJIMTH 3
MPOAYKTIB peakiii. B ocTaHHI pOKM 3pOCTaHHA EKOJIOTIYHMX TOTped 3yMOBWJIO TIOMUT Ha
aNbTEPHATHBHI KATATITUYHI MPOIECH. Y 3BSI3KYy 3 IUM OyIllo MPOBEAEHO 0arato MOCIiKEeHb IIO0J0
PO3pOOKH HOBUX TBEPAMX KHCIOTHHX KaTaji3aTopiB a00 KUCIOTHHX TIMHUCTHX KaTali3aTropis, 1100
3aMiHUTH KOPO3iifHI OJTHOPIIHI KUCIIOTH Ta BUPIMIUTH NPOOJIEMH, TTOB'I3aH1 3 OYHIICHHSM OTPUMaHHX
nosriMepiB. TakuM 9rHOM, 3aMiHA KITACHYHUX TOMOTEHHHUX KaTalli3aTopiB (TakuX sk kuciora JIpioica)
TeTEPOreHHOI0 CHCTEMOI0 MOXKE 3allpOINOHyBaTH OaraTo TiepeBar: KpiM 3a0e3leueHHs yMOB
€KOJIOTTYHOI 0e3MeKH, TeTepOreHHI KaTaii3aTopy JaloTh 3MOTY JIETTIE PO3AIISITHA NPOIYKTH PEaKIlii Ta
KaTaJli3aTop, MOMJIMBI OUIBII BHCOKI BHXOIM NPOAYKTY Ta M'SKII YMOBM peakmii. Y Hammx
MOTIepeTHIX Po0OTaX MU TMOBIAOMIISITH, IO O-OKCIMPOMiIOHOBa KHCJIOTa J00pe ancopOyeThes
HEONITOM. 3/IaTHICTh MEONITy 0 TOTJMHAHHS OpraHiuyHUX pPajUKaliB KapOOHOBHX KHCIOT Oyia
ninTBepukeHa pesyiabratamu [Y-criektpockomiyaux nociimpkenb. Ha [Y-cnekrpax mpucyTHi cMyru
nehopManiiiHuX Ta BaJCHTHHX KOJHMBaHb IPyn Kpucrtamiuxoi rpatku mneonity Si-O, Si-O-SiOH: 452,
990-1210, 1638, 3368 cm™. Busieneno xonusanbHi crekTpu BinmbHux rpyn OH B o6macti 2600 cm™
Takoxk Ha [Y-cmekTpi I1eoiTy micias aacopOIii KapOOHOBOI KHCIOTH BHSBICHO JOJATKOBI
nornuHaHHs B obmacti 1700 — 1720 cm?, mo xapakrepni mns kapbosimbHOi rpymu —C=0 Tta
BaJCHTHUMH KoyuBaHHsMu ediproi rpymu C-O-C B ob6macti 1219 cm?™. Omxke, B KpucTamiuHiii
CTPYKTYpl IEOJITY MPHUCYTHI PpPajdKald  O-OKCIIPOMOHOBOI  KHCAOTH. [l  JOCHIIKEeHb
BUKOPUCTOBYBAJIM LIEOJIIT TUIY KIMHONTHUIONT COKMPHUIBKOTO POIOBHILA Ta MOJENbHI PO3YMHH O
okcinponionoBoi kucnotu. [licna agcop6buii copOeHT BucymryBanu 3a temneparypu 100-240°C. dns
exctparyBanHs [1JIA 3actocoByBanmu 1,2-guxiioperan i xmopodopm. Tlogansmimu 3aBIaHHIMHA JIIS
JOCHIJDKEHHST OyJie TIONIYK CIOCOOIB KOMILIEKCHOTO OYHINCHHS JIAKTHJI-CUPIIO Ta PO3POOIECHHS
TEXHOJIOTI] pereHepanii 1 yTuiTi3aris BigxoAiB BUpOOHUIITBA MONIJIAKTHY.
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MAHIJIIHA €.A. (YKPATHA, 3ATIOPDIOKST)

OCOBJIMBOCTI BUKOPUCTAHHSA CTPUMEPHOI'O PO3PAAY JJIA
SHEHIKO/’KEHHS CIPKOBOJIHIO 3 I'A30BUX BUKH/IB

3anopizbkuti HayioHANLHUL YHIGEpCUmen,
69600, m. 3anopixcocs, syn. JKykoscorkoeo, 66; manidina_ZGIA@ukr.net

Abstract. Investigation of the effectiveness of the electrophysical method using a streamer
discharge for purifying waste gases from hydrogen sulfide. The use of a streamer discharge for gas
treatment will reduce the hydrogen sulfide content by more than 80%. Changing the basic parameters
of a streamer discharge: pulse duration, voltage, as well as the residence time of the gas within the
limits of the discharge action, makes it possible to increase the degree of hydrogen sulfide
neutralization up to 89%.

Ha croromHiniHii neHb 3a0pyTHEHHS HABKOJHIIHBLOTO CEPEIOBUINA BiIXiIHUMH ra3aMu, SKi
MICTSITh CIPKOBOJICHb, XapaKTEPHO AJIsl OIBIIOCTI iepxaB CBiTy. [[kepenaMu CipkOBOJHEBUX BHKHIIB
€ T AMPUEMCTBA METaTypridHOI, XiMiuHOI i HaTOMIEpepOOHNX Tay3€i MPOMHUCIOBOCTI.

Haii6inemn nmpocTiMu 1 ICIIEBUMHU CIIOCOOAMM OYUIICHHS BIAXIAHHMX ra3iB Bijl CIPKOBOIHIO €
azcopOIiiiHi, sSKi 3acCHOBaHI Ha COpPOIi CIPKOBOJHIO HAa aKTHMBHMX BYTULIAX 1 IieojliTax abo Ha
OKHCHEHHI KFICHEM TIOBITPS Ha aKTHMBOBAaHOMY BYTLII mpu Temmeparypax mo 250 °C. Bimomo, mo B
TaKUX MpoIecax MPH TAKUX TeMIlepaTypax OCHOBHHM MPOAYKTOM PeaKiliii OKMCHEHHS € eJIeMEHTapHa
cipka. BinmnoBigHO mpoBeneHOMY TEOPETUYHOMY aHajli3y BCTAHOBJICHO, IO OKUCHEHHS CiPKOBOHIO
KHCHEM TPOXOJUTH 32 HACTYITHUMH XIMIYHUMH PEAKITiSIMHU:

2H,S + 02 — S + 2H,0 (1)
2H,S + 30, — 250, + 2H,0 )
2H,S + SO, — 3S + 2H,0 3)

Y pe3ynbrari TEPMOIMHAMIYHOTO aHami3y OyJ0 BCTAaHOBJICHO, IO NPOIEC OKUCHCHHS
CIPKOBOJTHIO B TIOBITpi BilOyBa€ThcA MOBUIBHO. J{JIs1 MPUCKOPEHHS MPOLeCY OKUCHEHHS CipKOBOTHIO
HalO1IbIIe TOUUTEHO BUKOPHCTOBYBATH B SIKOCTI OKHCHIOBa4a 030H. [IpoBeeHuid TepMOANHAMIYHUHA
aHaNi3 peaklii OKUCHEHHS CIPKOBOJHIO O30HOM IIOKa3aB, IO BUKOPHCTAHHS O30HY IO3BOJISIE
NPOBOJMTH OLITBII TTHOOKE 1 e(heKTUBHE OKUCHEHHS CIPKOBOJHIO MPU OUIBII HU3BKHUX TEMIIEpaTypax
y TOPIBHSHHI 3 MOJICKYJIIPHUM KHCHEM.

TakuM 4YHMHOM, TEOPETHYHUIN aHalli3 IOKa3aB, MI0 HaKOIIBII e(EeKTHBHUM 3 METOIiB
3HENIKO/PKEHHSI CIpKOBMICHUX Ta3oMoAi0HUX BUKUIIB € eNeKTpo(di3WYHUN METOJ, SKUH J03BOJISIE
BUKOPHUCTOBYBATH OiJIbIll TTHOOKE Ta epeKTUBHE OKMCHEHHsI CIPKOBOJIHIO 030HOM. Peanizallisi JaHOTO
METOJy TIPYHTYEThCS Ha JIBOCTYIIEHEBOMY pO3KJIAJaHHI Tra30MOAiOHUX TOKCHYHHX PEYOBHH [0
eJIEMEHTapHOI CIONYKH: CHOYaTKy Y IUIa3MOXIMIYHOMY (€leKTpoQi3WYHOMY) peakTopi, a JIaii y
KaTaJIiTAYHOMY PeaKTopi.

[Tpu enexTpodiznyHOMY CIIOCO01 OYUCTKHU 3a0pyMHEHHI Ta3 MPOXOIAUTH KPi3h ra30po3psaHAN
pEaKTop, B SIKOMY HPOXOAUTH TpaHC(HOPMAIis NIKI[UIMBUX PEYOBUH Mif JI€I0 HU3bKOTEMIIEPATYPHOI
wia3mu. [lig yac i mia3Mu momyTHO BiOyBaeThbes 30Y/DKCHHS MOJICKYJI, aTOMIB 1 pajuKaliB, 110
SKICHO BILTUBAE Ha POOOTY MOJANIBIIOTO KAaTaTiTHYHOTO CTYIEHIO OYMCTKH, e BiIOYyBaeThCs rInOOKe
OKHCHEHHSI MTPOIYKTIB, IO YTBOPWJIMCS MiJ 4ac MPOXOKEHHS ra3y Kpi3b IUIa3MOXIMIYHUN pEaKkTop.
Lle mo3Bonsic mpH HE3HAYHWX BHUTpAaTaX EHEPrii JOCATTH 3HAYHOTO CTYMEHIO 3HEIIKOJKEHHS
TOKCHUYHOI pE€YOBUHU.

[lin 4yac mpoBeOeHHS EKCHEPUMEHTAIBHUX AOCIHiIKeHb OyJIo BCTAaHOBJIEHO, L0 0OpoOKa
BIIXIHUX Ta31B CTPUMEPHUM PO3PSAAOM JO3BOJISE 3HU3UTH NOYATKOBUM BMICT CIPKOBOAHIO B HHUX Ha
oimemr Hixk 80%. Ilpm 30imbiIeHi yacy nepeOyBaHHS Ta30BOi CyMilli B MeXax Jii CTPUMEPHOTO
po3psimy Ta 3MiHI OCHOBHHX MapaMeTpiB pPO3psLy CIIOCTEPIra€ThCsl MiABHLICHHS €(QEKTHUBHOCTI
OYMIIICHHS BiJIXiIHUX Ta3iB Bij] CipKOBOIHIO 10 89 %.
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IBEJANIDZE I. (GEORGIA, BATUMI), 2POI—!REBENNYK V. (UKRAINE, LVIV),
SPETROV O. (POLAND, KRAKOW), “‘KHAREBAVA T.,
*DAVITADZE N., SDIDMANIDZE N. (GEORGIA, BATUMI)

ELECTRICAL CONDUCTIVITY OF ION-EXCHANGE MEMBRANES IN
SOLUTIONS OF SIMPLE ELECTROLYTES

1Batumi Shota Rustaveli State University
35/32 Ninoshvili/Rustaveli str., Batumi, 6010, Georgia;irina.bejanidze@ bsu.edu.ge
2 Lviv Polytechnic National University
12, S. Bandera, Str., Lviv 79013, Ukraine; volodymyr.d.pohrebennyk@Ipnu.ua
3AGH University of Science and Technology
aleja Adama Mickiewicza 30 Krakow 30-059, Poland; opietrov@zarz.agh.edu.pl
4 Batumi Shota Rustaveli State University,
35/32 Ninoshvili/Rustaveli str., Batumi, 6010, Georgia; tina.kharebava@bsu.edu.ge
SLTD Batumi Water,
19 Tabukashvili str., Batumi, 6010, Georgia; nazidavitadze@mail.ru
® Batumi Shota Rustaveli State University
35/32 Ninoshvili/Rustaveli str., Batumi, 6010, Georgia; nato.didmanidze@bsu.edu.ge

Abstract. The study of the electrical conductivity of membranes measured by the difference
and contact methods showed that the difference method gives lower values of electrical conductivity
in the region of low concentrations. The data obtained by the contact method are in good agreement
with the results for pressed diaphragms.

Measuring the electrical conductivity of ion exchange membranes in equilibrium electrolyte
solutions is of great importance for the theory of membrane processes, since it allows to calculate the
values of mobility and diffusion coefficients of ions in membranes, and is also important for practical
electrodialysis for calculating and developing optimal modes of desalting or concentrating solutions.
However, despite the considerable number of studies in this area and the variety of the proposed
methods, the results of measurements by various authors demonstrate a significant scatter not only in
the values of the electrical conductivity of ion exchange membranes (& _m), but also the nature of the
dependence on the concentration of solutions - C.

Purpose of the work: to determine the electrical conductivity of membranes by the difference
and modified - contact method in electrolyte solutions. The measurement of the electrical conductivity
of industrial membranes MK-40 and MA-40 was carried out in solutions of NaCl, MgCl,, Na;SOs,
BaCl;, electrolytes by two methods: the well-known difference method and our modified - contact
method, which consists in measuring the electrical conductivity of moisture-saturated membranes,
previously brought into equilibrium with the solutions under study, in saturated vapors of the under
study.

The difference between the values of the electrical conductivity of the solution in the pores of
the membrane &; and the membrane itself 2,, was determined by the resistance of the non-
conducting skeleton - the coefficient of structural resistance B3, to determine which, the concentration
dependence of the electrical conductivity of membranes, determined by the difference method in
BaCl, and NaOH solutions in the concentration range 1-10? - 4-10'M. The contribution to the
conductivity of counterions was taken into account by the efficiency coefficient a.

A comparison of the data obtained by the contact and difference methods shows that the
difference method can be applied only when measuring 2., in concentrated solutions, where the
determination error is minimal, and the data obtained by the contact method matches with the results
obtained for pressed diaphragms. The conductivity of the membranes decreases with increasing ion

Size: | Eyay = Epygeo = Bpggao U Bl > E,,-2. For membranes MK-40 and MA-40 in all

electrolyte solutions NaCl, MgCl,, Na,SO., BaCl,, isoconductivity points were found.

It was found that for MK-40 membranes the value of the structural resistance coefficient p was
16.1 and for MA-40 B = 12.5 (in case of the difference method) and 6.7 and 11.65 in case of the
contact method.
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EPODCEBA A.A. (YKPAIHA, 3ATIOPDIOK )

INIABUINEHHSA ECEKTUBHOCTI CIIO’KUBAHHSA ITPUPOJHOI'O I'A3Y
IMPOMHUCJIOBUMHU KAMEPHUMMH ITEYAMMU

3anopizbkuti HayYioHANLHUL YHI8EpCUmem
69600, syn. XKykoecvkozo, 66, 3anopiscocs, Yrpaina, alinazgia@gmail.com

Abstract. The results of heat engineering and environmental tests was shown and was carried
the estimate of the heat balance of the chamber furnace. It was determined that the main part of losses
amounts to heat that is lost with the flue gases. As a consequence, this leads to a significant reduction
in the energy efficiency of the furnace, that’s why further investigations in this area is appropriate.

[IpomucnoBI MiANpUEMCTBA € OCHOBHUMH JDKepenaMu 3a0pyAHEHHS HABKOJHIIHBOTO
CepeoBUILA Yepe3 HENOCKOHAIIICT TEXHOJIOTIYHHUX MPOLECiB Ta YCTaTKyBaHHS, HEBUKOHAHHS 3aX0/IiB
13 3HIKEHHS OOCATY 3a0pyIHIOIOYMX PEYOBHH JO BCTAaHOBJICHHX HOPMATHBIB, HH3bKI TEMITH
BIIPOBAKCHHS HOBITHIX TEXHOJOTiH. OIHUMH 3 BETUKUX CHOXHUBAYiB HPUPOJHOTO Ta3y B METalIyprii
Ta MalIMHOOYAYyBaHHI € KaMepHi Iedi, siki MaloThb HU3KY CYTT€BUX HpoOieM. OcTaHHi 00yMOBIEHi
HEJIOCKOHAIIICTIO KOHCTPYKIIii, BTparaMH TEIUIOTH 3 JAWMOBHMH Ta3aMH, IO TPU3BOIUTH JIO
Hee()eKTUBHOCTI TEXHOJIOTil HArpiBy MeTanmy Ta 30UTBIICHHIO KiTBKOCTI IIKiJUIMBHX BUKHIIB B
atMocepy ¥ coOIBapTOCTI MPOAYKINi, IO BHIYCKAEThCs. [l BHSBICHHS TPUYMH HU3BKOI
eHeproeeKTUBHOCTI IMX arperartiB, KiUIbKICHOT OLIHKM OCHOBHHX BTparT TEIIOTH 3 po0OOYOro
NPOCTOPY Ta IUIAXIB iX YCYHEHHS PO3paxoBaHO TEIUIOBHU OallaHC KaMEpHOI IMevi MPOMHCIOBOIO
nignpuemMcTa M. 3amopixoks (Tab.1).

Tabnuys 1
TenJioBuii 0aJaHC KAMEPHOI Nevi MPOMHUCJIOBOr0 MiANPHUEMCTBA M.3aNoPixKs

Crartrti npuxoxny | Benuuuna, CraTTi BUTpaTH TEIUIOTH Benuunna,
TEIJIOTH kJx/Tox % xJx/ron %
XiMiuHa TeIu10Ta MajInBa 2764776 93,21 Burparu temotu Ha 548612 18,51

HarpiBaHHs METaIy
Tennora, 1110 BHOCUTH 98431 3,32 TemoTa, 110 aKyMyJIbOBaHa 665476 22,43
MOBITPSI KJIaJKOIO Tedi
TemnnoTa ek30TepMidHAX 102865 3,47 Burpatu Termnoti 236200 7,96
peaxmiit TEIUIONIPOBITHICTIO Yepe3

KJIa Ky medi

Brpatu Ha HarpiBaHHs 89360 3,01

TPAHCIIOPTYIOUYHX IIPUCTPOIB

TemnoTa, 10 BTPAYaETHCS 3 1118504 37,71

BIIXITHUMH Ta3aMy

HeBpaxoBaHi TEIUIOBI BTpaTH 307920 10,38
Pazom 2966072 100,0 | Pasom 2966072 100,0

AHani3 TerioBoro OajaHCy I€di IOKa3aB, IO OCHOBHHUM pPE3€PBOM CKOHOMIi MajuBa €
BUKOPUCTAHHS TETUIOBOTO TMOTEHINATy MPOJYKTIB 3rOpsHHs, sSKWH ckiamae Omu3pko 38 % Temua
KaMepHOi meui. Pe3ynbTaT MMTOMOTO BUKHMy HIKi/UIMBUX PEYOBMH Ha | THC. M® CIIOKHMTOTO THYYIO
IPUPOTHOTO Ta3y MPEACTABICHO Y Tabmuii 2.

Tabnuys 2
IMuToMuii BUKM IIKiJIMBHX Pe40BHH HA 1 THC. M® CIIOKMTOr0 PUPOIHOTO razy
Ha3Ba mapamerpa Bennunna
Oxcwuj1 a30Ty, KI/THC. M3 2,318
Oxcua ByIJIeLto, Kr/THc. M3 1,017

KomnonenTH BiaxigHuX ra3iB 31aTHi 10 TpaHcdopMaiii B OibII HeOE3MeUHi CIIONYKH HaBiTh
MPU HU3BKUX KOHIIEHTPALIAX y BHKHAAX. TOMy NpIOPUTETHOIO 3aauero Uil KaMEpHUX Ieder €
PO3po0Ka 1 BIPOBAPKEHHS eHEPro30epiraloyux 3axo/IiB 3 METOIO 3HIKECHHS BUKUIIB JUMOBUX Ta3iB y
aTMocdepy i3 30epeKeHHSM NpH LbOMY HEOOXimHOI SKOCTI BHUPOOHMYMX NPOLECIB METalmyprii.
3amponoHOBaHO IHHOBAIIHE YNPAaBIiHHA PYXOM IMIYHUX Ta3iB 3a JIOMIOMOTOK BHKOPHUCTAHHS
EJEKTPUYHOTO TOJsI, 0 MOKE MJIBUIIMTH €Heproe(eKTUBHICTh TEIUIOBUX MPOIECIB B KaMEPHHUX
neyax, sKi MpamoTh Ha IPUPOIHOMY Tas3i.
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KOIIELD I'.P., KYJIMHAIK L4. (YKPAIHA, JIbBIB)

MMPAKTHKA KOMYHAJIbHOI EHEPTOOIIAJTHOCTI TA
EHEPTOMEHE)KMEHTY Y MICTAX YKPATHU

Hayionanvnuii ynisepcumem «JIvgiscvka nonimexuikay
79013, syn. C. banoepu, 12, Jlvsis, Yrpaina, inem.dept@lpnu.ua

Abstract. In the practice of municipal communal property and communal self-government, the
cost approach is replaced by new measures on energy saving and improvement of accounting and
qualitative analysis of energy in the communal property infrastructure. This approach has proven its
energy and economic efficiency, which is confirmed in the practice of several cities in Ukraine.
Measures to improve the energy efficiency of communal property are proposed to be carried out with
the help of a modern computer program "EnergoPlan", which was developed by experienced
programmers in Lviv for budgetary institutions.

BrpoBamkeHHs eHepro3depirarounx TEXHOJIOTIH Ta MPOEKTIB y Talny3sX TOCHOAApIOBaHHS Ta
KOMYHaJbHOMY CEKTOpi Ma€ He MeEHIe 3HAa4eHHs, HiK 30iJbIIeHHS Ta 3JCIIeBICHHS BUAOOYTKY
BITYM3HSHUX EHEProHOCiiB. Bemmuesnuwii moTeHmianm eHepro3OepekeHHs YKpaiHH, 30KpemMa B
KOMYHaJIbHOMY CEKTOpi, 3yMOBJICHUN IIIBHJKOI OKYITHICTIO 1 HAaJEKHOK BiJJaucio BKIIAJCHHUX B
EHEpro30epe)KEHHST HEBCJIIMKUX 3a 00CATOM TIpOIIOBMX KOIITiB. Lli BUTpaTH € 3HAYHO MEHIIMMH
MOPIBHSHO 13 3aIPOITIOHOBAaHUMHY BUTpPATaMH Ha HAPOIIyBaHHS O0OCSTiB BUPOOHUIITBA €HEPTOHOCIIB. 3a
BHUCHOBKaMH CIICINAJIICTIB, MOTEHIia)l eHepro3oepeskenHs y 2030 poui craHoBuTHME 07u3bk0 60 %
BiJl HEOOXIJTHOTO EHEPTOCTIOKUBAHHSI y CYCIITBHOMY BUPOOHHUITBI Ta JKUTIOBO-KOMYHAIBHIH cdepi.

HemmonaBHo criocTepiraBcst B OCHOBHOMY 3aTpPaTHHUU IMiIXiM 10 €HEPTOCMOKUBAHHS y TMPAKTHUIT
JISUTBHOCTI MICBKOTO KOMYHAJIBHOTO MaiiHa Ta KOMYHaJbHOTO CaMOBPSIyBaHHS. 3apa3 INPaKTHKa
3MIHWJIACSl, OpTaHM MICIIEBOTO CAMOBPSIyBaHHS 3 YCIIXOM  BIPOBaKYIOTH  3aX0mu 3
EHEProOIIaTHOCTI, HAMArarThCsl YAOCKOHAIIOBATH ICHYIOUHI 00JIiK Ta SKICHUI aHaJi3 eHEPrOHOCITB B
iH(pacTpyKTypi KOMYHAIBHOTO MaifHa. 3apa3 Taka poOoTa MpOBOAMTHCSA y Oimbm Hixk 20 MicTax
VYkpainu. Bubip Ta KijdbKicTh IUX MICT 3aJIeKUTh B OCHOBHOMY BiJl SIKOCTI Ta PiBHsI 30epeeHHs
1HQPACTPYKTYpH, & TAKOXK HASIBHOCTI KOIITIB Y OPraHiB MiCIIEBOTO yIPaBIiHHSL.

VY mictax YKpaiH, e BIPOBaHKEHO 3aX0/H 3 €HEProOUIaHOCTI, CIIOCTEPIraeThCsl IMiBHIICHHS
SIKOCTI €HEePrOCIIOKMBAHHS KOMYHAIBHUX OIO/DKETHUX MiIIPHEMCTB. Lle mpu3BOANTE 10 MOKpaIeHHS
AKOCTI Ta pe3yJbTaTHBHOCTI EHEProoIIaHOCTi, HAIEKHOTO OOJIKY Ta aHajidy 3ajlydeHHs Ta
CIIO’KMBaHHS eHepropecypciB. Taki 3aXomy 3 MOKpamIeHHs HeProoIaJHOCTI KOMYHAIBHOTO MaiHa
3IIMCHIOIOTECS 32 JOIIOMOTOI0 OCTaHHBOI Bepcil cydacHoi koM toTepHoi nporpamu «Eneprollimany
(po3pobiieHol TocBiaueHUMH MTporpamMicTamMu M. JIbBOBa i OropKeTHUX ycraHoB). CydacHa Bepcis
VCIIIIHO TMpaIoe Ha OCHOBI CHUCTeMHU ympaBimiHHS Oaszamu nanux (Postgre). Bona no3Bosse
€HeproMeHeKepY MicTa MPOBOJIUTH AKiICHUH MOHITOPHHT BUKOPHUCTaHHS €HEPrOHOCIIB, PI3HUX BUJIIB
eHepropecypciB. Takox MepeBipsieThCsl JOTPUMAHHS HOPMATHBIB iX BUKOPUCTaHHS Yy OOJPKETHHX
ycTaHOBaxX. 3a yMOB HEJOTPUMAaHHS HOPMATHBIB BHKOPHUCTaHHS EHEPropepypciB MPOBOIUTHCS
JETAIBHAN SHEeproayinuT, a TaKOX pO3pOOJECHHS JOLUUIBHUX 3aXOMiB, SKIO Tpeda — 3aydeHHs
eHeprocepBicHHX KommaHii. [IpoBefeHHS [KiCHOrO OONIKY BHKOPHCTAaHOI €HEepTii, e€HeproHOCiiB
3MIHCHIOEThCA 32 pe3yNbTaTaMH IIOKa3iB JIYMIBHUKIB, a8 TaKOX MNPHIAAIB OO0JiKY KOMYHaJbHHX
00’€KTiB. AHAN3ylOYM [OIINBHY 1H(QOpPMAII IIOJAO0 PO3BHTKY EHEProomMagHOCTI, MOXKHA
MOJIEINIIOBATH MOXKJIMBI CHTyalii 3 eHeproeeKTUBHOCTI. Taka MpakTHKa J03BOJISE MPUUMATH SIKiCHI
0OIpyHTOBaHI €HEProoma/Hi PIIIEHHs, a TAKOX CTpPATerivHi pIilllEeHHS i3 PO3BUTKY MYHIIHMAILHUX
3aKIIaJIiB.

EdexTnBHA eHeproom@amHicTh MOXIMBA Ha OCHOBI 3aCTOCYBaHHS Cy4dacHUX (HiHAHCOBHX
MEXaHi3MiB, BiJNOBIAHOTO iH(OPMaLiHHO-TIPOTPAMHOTIO Ta OOJIIKOBO-aHATITUYHOTO 3a0€3[ECUECHHSI.
3anpoBaJKeHHs 3aXO0JiB 3 CHEProOMIaJHOCTI BUMarae Bif MpodeciiHUX yNpaBIiHIIB MOCTIHHOTO
YIOCKOHAJICHHS, HAaBYaHHS, CAMOHABYAHHS 3CiHO PO3BUTKY KOHLEMNLii 3HAHHA, WO CIPHUATHME
3pOCTaHHI0 €(PEKTUBHOCTI E€HEepProcrnoXuBaHHSA. s IbOro MPONOHYEMO 3alpOBAKCHHS MEBHHUX
cy4acHuX iH(popMaIiiHIX Ta KOMI IOTEPHUX CUCTEM Ha OCHOBI TEXHOJOTiH ()OPMYBaHHS Ta SIKICHOTO
MPOTPaMHOI0 YIpaBJIiHHs 6a3aMu JIaHUX Y chepi eHeprooIaHOCTI.
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BACUJIBKIBCBKUI B.M. (VKPATHA, KUIB)

MEPIINM B YKPAIHI EKOJIOTTYHHUM TPUCTPIH JIUISI BJIOBJIIOBAHHSI
IMAJTY HA BYJIMIISIX MICTA

Hayionanvruiil ynieepcumem «Kueeo-Mozunsincvka akademisy
04070, eyn. I'. Crosopoou, 2, Kuis, Yxpaina, vkd@ukma.edu.ua

Abstract. At the Department of Ecology of the National University "Kiev-Mohyla Academy"
studies of dust pollution of air in the city are carried out. Based on the results of the study, a model of
a device for cleaning air from dust in the city was developed. This model of the device has been
patented. Today it is the first device in Ukraine that allows collecting dust on city streets.

CyuacHi ekosoriui mpoOieMu, B MEpLIy Yepry, MOB’si3aHi 3 aHTPOIOTEHHOIO AisJIbHICTIO B
CYCIIJILCTBI 1 HAWOUIBIIE, BiJ 1€l AiSUTBHOCTI, CTPaXKAAHOTh MEIIKAHI[ BEMMKUX MicT. Jljs OimbIn
TIMOOKOTO JIOCHI/PKEHHST EKOJIOTIYHOIO CTaHy MICTa Ta EKOJIOTIYHHX Horo mpobieM Ha kadeapi
exornorii B HamionansHomy yHiBepcuteTi «KueBo-MorunsHcbka akanemiss» B 2018 pomi Oyna
cTBOpeHa «Jlabopatopist eKOJIOTIYHUX JOCTIIKEHb MICBKUX CHCTEM». 32 KOPOTKHH IMEpioJl iCHyBaHHS
nabopatopii BAAIOCs JOCAITH MEBHUX KOHLENTYaJbHUX Ta MPHUKIAJAHUX PE3yJIbTaTiB.

OpHuM 3 HampsMKiB poboTu jnaboparopii Oyno HOCHIIXKEHHS NHIOBOTO 3a0pyIHEHHS
aBTOTPAHCIIOPTOM aTMOC(EPHOTO TOBITPst B MicTi. Ilif yac mocmimkeHHs, 3iHCHIOIOTHCS TOIIYKH 1
po3poOka Mojiesiell MUIOBJIOBIIOBAUiB, sIKi O O3BOJSIM 3MEHINYBAaTH NHJIOBE 3a0pyAHEHHS Bil
aBTOTPAHCIOPTY Ha BYJIUILIX Micta. Hapasi B YkpaiHi Hemae >XOJHOTO CTalliOHApHOTO MPHUCTPOIO,
SKWI BJIOBJIIOBAaB OW YaCTKH MY B MOBITPi MicTa. MoJieNnb MPUCTPOIO TPEACTABIISE COO0I0 CTOBIUMK
(ummingp), Bucotoro 0,5 M. SKuii Mae MO MEPUMETPY OTBOPH, BCEPEANHI BCTAHOBIICHI IEPETOPOAKH, B
HIDKHIA 9aCTHHI €MKICTh ISl HAaKONWYEHHs TBepauXx dvacTuHOk/muny (Puc. la). Choromi B CBiTi
IIMPOKO 3aCTOCOBYIOTHCS aHTUIAPKYBalIbHI CTOBIYMKH/AETIHIATOPH, TOMY PO3POOJISIOUH MOAETb MU
Hamaraiucst 3poOUTH HOro MPOCTHM y KOPHCTYBaHHI 1 BUPOOHHITBI. MoJienb siBisie cOO0I0 TOH XKe
AQHTUNIAPKYBAJbHUH CTOBIYMK SKUHA HE TIAbKM 3a0e3nedye Oe3leKy MIIIOXOAaM, a W BHUKOHYE
€KOJIOTI4YHY POJIb, BJIOBJIIOIOYM YaCTKU HHWJIY BiA aBTOTPAHCIIOPTY MOKPALIYE SIKICTh aTMOC(EpHOro
nositps (Puc. 10).
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B tpaBui 2020 poky J[epkaBHe MiINpPUEMCTBO «YKpaiHCHKUH I1HCTHUTYT IHTENEKTYyallbHOI
BnacHocTi» (YKpraTeHT) BuiaB mateHT Ha Kopucmy momens Nel42114 ma «[IPUCTPIA JIJIS
BJIOBJIIOBAHHA T[IWJIY HA BYJIMUAX MICTA» (Puc 1B). Leii npuctpiii He 3aMiHHTH
NpUOUpPaHHs BYJIHUIb MICTa BiJl MHJIY, ajie HOr0 MOXKIMBICThH MPAIIOBATH aBTOHOMHO, I1JI0J000BO i
HEOOMEXEHO B 4aci OyJie BHOCHTH CBOIO YAaCTKY B ITOKpAIIEHHs €KOJIOT1YHOrO CTaHy MicTa.
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KICHURA D., DZINYAK B., CHAIKIVSKYI T. (UKRAINE, LVIV)

COMPREHENSIVE PROCESSING OF BY-PRODUCTS
PETROCHEMICAL PRODUCTION

Lviv Polytechnic National University
12, St. Bandery str., Lviv, Ukraine; e-mail: dariia.b.kichura@Ipnu.ua

Abstract. At present, the petrochemical potential of individual countries and regions is
estimated by the volume of production of lower olefins - ethylene and propylene, and in the near
future is not expected to appear full-fledged substitutes for these basic products of organic synthesis.
The production of lower olefins will undoubtedly increase and only redistribution of capacity between
industrialized and developing countries can be expected. The composition of liquid prolysis products
(LPP) determines the flexibility of technological schemes for their processing. Thus, from
pyrocondensate or light pyrolysis resin in one hydrogenation process, depending on consumer
demand, it is possible to obtain aromatic hydrocarbons or high-octane component of motor gasoline.

The most progressive and effective areas of processing of LPP are: hydrogenation purification
to obtain benzene, naphthalene, solvents, polymerization for the production of light and dark
petroleum resins (PR), processing of heavy resin to obtain carbon black and coke. Recently, the share
of these areas in the total balance of railway processing is growing every year. However, these growth
rates are not enough and millions of rubles are lost every year as a result of unproductive consumption
of valuable crude oil. The most progressive and effective areas of processing of railway are:
hydrogenation purification to obtain benzene, naphthalene, solvents, polymerization for the production
of light and dark petroleum resins (PR), processing of heavy resin to obtain carbon black and coke.
Recently, the share of these areas in the total balance of railway processing is growing every year.

Scientific bases of PR production have been developed: by catalytic oligomerization of
monomers of railway fractions, the main regularities of their synthesis using a catalytic complex based
on aluminum chloride in ethyl acetate and xylene, temperature - 298 K, duration - 0.75 h, catalyst - 1%
of mass; thermal and initiated oligomerization using as the initiator - hyperis, dicumyl peroxide, di-
tert-butyl peroxide and monoperoxine, as well as some organosilicon and nitrogen-containing
peroxides, temperature - 423 - 533 K, duration - 3 0,5 8 h, initiator ... 1.5% of the mass. Each of the
proposed technologies has its drawbacks: the first is the preparation and extraction of the catalyst, the
second is the work with explosive compounds.

The synthesis of reactive oligomers based on RF fractions using different peroxide initiators,
including di-tret-butyl peroxide (PDTB), is proposed. As a raw material, a hydrocarbon oligomer
synthesized under optimal conditions by initiated oligomerization based on the C9 fraction by
modifying it with maleic anhydride (MA) was used. Separately modified directly fractions LPP in
optimal process conditions: temperature - 453 K, duration 6 h, initiator concentration - 1% wt., MA
concentration - 15% wt. (on raw materials), the results of the obtained studies are presented in table.

Table 1
Physico-chemical parameters of maleinized oligomers

Name of indicators 1 n 114 v
Softening temperature, K 365 365 350 346
Unsaturated number, g Br2/ 100 g 24 45 53 73
Color according to JMS, g J2/ 100 cm?® 40 30 30 30
Molecular weight, c.u. 940 840 770 740
The number of saponification, mg KOH / g 146 132 135 139
Note: I - modified; 1l - kooligomeric fraction Co; Il - kooligomeric fraction Cs-g; IV - cooligomeric

fraction Cs and Cy (ratio 1: 1).

The process technology is proposed, which is quite simple and allows to obtain oligomers with
satisfactory physicochemical and mechanical properties. Such oligomers can be used in the paint and

varnish, pulp and paper, rubber industries.
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KIYYPA JI.B., YAMKIBCBHKUI T.B., A3IHSK B.O. (YKPAIHA, JIbBIB)
THHOBAIIIMHI METOJIA CTABLIIBAIIII BAHOMATEPIAJIIB I BUH

Hayionanvnuu ynieepcumem «Jlvgiscoka nonimexixay
79013, eyn. Cm. Banoepu, 12, Jlvsis, Ykpaina,; e-mail: dariia.b.kichura@lpnu.ua

Abstract. Ensuring the biological stability of wines with chemical preservatives is the simplest
technological operation, and the most common and still relevant today is sulfur dioxide, which ensures
the stability of wine in certain doses and has little taste. The mechanism and chemistry of the action of
preservatives on microorganisms in wine are extremely diverse. Some of the preservatives lose
cellular enzymes by interacting with the functional groups of the enzyme. Blocking or destruction of a
group that interacts with the substrate leads to a slowing down or cessation of reactions, ie to a
bacteriostatic or bactericidal effect. The second chemical preservatives cause disorganization of
surface structures, which create the conditions necessary for active metabolism of the cell with the
environment. Under these conditions, bacteriostasis or cell death is observed. The third paralyzes cell
proliferation under aerobic conditions, suppresses budding. Some of the chemical preservatives have a
specific effect, which is characterized by a combined effect on cells depending on the dose.
Quaternary ammonium salts also have antiseptic properties, which inhibit the activity of yeast and thus
delay the biochemical fermentation process. Most chemical preservatives adversely affect the taste and
aroma of wine and their use to stabilize wine materials is not widely used, so the search continues.

Jnst 30epekeHHs AKOCTi 1 CTIMKOCTI BMHA HEOOXiMHUN 3aXWCT BiA TMEPEOKUCHEHHA 1 il
CTOPOHHIX MIKpOOpraHi3miB. 3 MeTOr0 OionoriyHoi cTabimpHOCTI y BHHOPOOCTBI  9acTo
BUKOPUCTOBYIOTh Pi3HI (i3W4HI MeToAn OOpOOKM BHH: Y-TIPOMEHSIMH, YnbTpa3BykoMm, Y@ Ta [
npoMeHsMH 1 iHm. O0poOka ynbTpa3ByKOM YacTKOBO CTEPHIII3y€ BHHO, ajie IPU LIbOMY BUAUISETHCS
JBOOKHUC BYTJICLEO, MiJICHIIIOIOTHCSI OKHUCIIOBAJIbHI MPOLECH, II0 HEraTHBHO BIUIMBA€ HA CMAaK BHHA.
OunirogrHaMIYHY JIif0 Ha BUHO Ma€ Cpi0JIo 1 B 3HA4HIN Mipi 3a0e3neuye iioro crabinbHicTh. Ha sxanb, B
MpOIeCi BUTPUMKH BHH, OOpOOJEHHX CpIOJIOM, OCTaHHE MOXKE KOAryJalOBaTH 1 THM CaMHM
NOTIpIIyBaTH TOBAPHUII BUIIIS IPOAYKTY, 30KpEMa OPraHOJICTITHYHI XapaKTePUCTUKH, BUMHATOK CyXi
i HamiBcyxi BuHa. bakTepurmnHy nito maiote Y@ mpoMeHi, alle BOHH HE TMPOHHUKAIOTH y BHYTPIIIHI
rapy BHHA 1 JIOTh JIMIIE Ha TOBEPXHI, B pe3ynbTaTi 4yoro manoedekTuBHi. llepcnekTuBy y
BUHOpOOCTBI MaroTh [Y mpomeHi, sSKi MiABHIYIOTH OIiOJOTIYHY CTaOiMBHICTH, ane OioXiMiuHI W
MIiKpOO10JIOTiYHI MPOIIeCH IX 3aCTOCYBaHHS BUBUEHI HEJIOCTATHBO.

Haii6inbin npakTHYHOTO 3HaUEHHS Ha0yna o0poOka OeHTOHITOM (“Oijia MIMHA”), KU3EIbIypOM,
H IHIIMMH PEYOBMHAMH y BHUIIAJI KOMIUIEKCHHX cxeM. [lepeBakHO 3HauHI 0OCSTH oOcaiiB, sIKi
3aJMIIAINCH MicTsl A€KaHTalii BiACTOSHOTO BHHA, BTpavajucs, 10 BUMAarajo 3HaYHMUX 3aTpaT Ha iX
BUJIAJICHHS, & TaKOXX MPHBOAWIO JIO BEIMKUX MaTepiaJbHUX BUTpAT. 3HAYHO NPHUBAOIHUBIIIMMH
BUTJISIAJIM MTPOTIO3UIIIT 3aCTOCYBAaHHSI CHHTETHYHHX aJICOPOEHTIB Ha OCHOBI OCa/PKEHOT'0 KPEMHE3EMY,
ane 1me Ounbl e(EeKTHBHOIO BHSIBHIJIACS KOMIUIEKCHa OOpoOKa aJcopOeHTOM 3 JIOTIOMIXHOMO
OKJICIOIOYOI0 PEYOBHHOIO. 3 TMOSIBOI0 HOBUX CHHTETHYHHX aMopdHuX ¢opMm okcunay kpemHito (IV)
royajacs MacoBa pO3po0Ka 1 BIPOBA/PKCHHS MpernapaTiB 0COOJUBO YHUCTOrO JIOKCHIY KPEMHIO
CIIOYaTKy JUIA OCBITIIEHHs, a Mmi3Hime 1 Juist crabimizamii BHHOMATepialdiB 1 TOTOBMX BHUH 3a
TEXHOJIOTI€10, TaK 3BaHOI Ki3eJb30JIb — KENaTHHOBOI OKJIeiKH. JloHegaBHa, SIK afcOPOSHTH EPEBAXKHO
BUKOPUCTOBYBAIM CHJIIKAreiaeBoi MNPHPOAM W TPUPOJHOTO TOXOIDKEHHS (ByJIKaHi4HOro abo
0CajIoBOT0), 30KpeMa JiaTOMITH, TIEpIIiTH, TPerena, eoiTH, MIKPOKPUCTATIYHUN KBapIl (HOBAKYIIT),
ATFOMOCHWITIKATH Ta iHII, BMicT Si02 B SKMX MIr KOoJUBaTHCA Bif 65 1m0 95 % 3anexHo BiJ poaoBuUIla
3aJsiraHHsl Ta METOJy BMAOOYBaHHS 1 MiATOTOBKH, sIKA YAacTO MOJSTaE B CIHELiaJbHOMY IOMOJI Ta
knacugikarii. OcamkeHi QOpMH CHHTETHYHOTO JIOKCHJIY KPEMHII0, TaK cepell HaWMONIMPEHINIHX
¢dopM cuHTeTHYHOTO OKCHI KpeMmHito (IV) BapTo Ha3zBaTu “Oiuni caxi”, CHJIIOXPOMHU Ta CHITIKATrei,
NEePEeBXHO OTpUMaHi ocapkeHHAM SiO: 3 JIy>KHHX PO3YHMHIB CHJIIKAaTy HaTpito, abo iHIIMX CIOIYK
CUTIIIIFO, 3aTHUX JI0 TiAPOIi3y, HAPUKIIA CHJIaHK Yd TaJIoreHOpraHiyHi cronyku. He auBnsyuch Ha
HNIMPOKE MAacoBE 3aCTOCYBAaHHS TaKMX KpPEMHE3EeMiB, MOXJIMBOCTI iX OOMEXKeHiI depe3 HEBUCOKY
ximiuHy umcrory (BmicT SiO; He mepeBuilye siK npaBuwio 35 %) Ta IIKIAJIUBUHA BIUIMB OKPEMHX
JIOMIIIIOK, 30KpeMa 3aJIMIIKIB KUCIIOT 4K JIyTiB. TpanuiiiHi GopMu CHHTETHYHOTO TUOKCHIY CHIIIIIIIO
HE BTPavyaroTh CBOTO 3HAYCHHS HE B OCTAaHHIO Yepry 4Yepe3 CBOK JICIIEBH3HY. 3aralbHHUil 00csT
CBITOBOT0 BUPOOHHUIITBAa KPEMHE3EMIB CATHYB 3 MJIH. TOH Y PiK.
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TKAYEHKO T.B., €EBJIOKUMEHKO B.O., KAMEHCBKUX JI.C., IIEJYIbKO €.B.,
AKCUJIEHKO M.JI., KAIIKOBCHKMMU B.I. (YKPATHA, KUIB)

POCJIMHHI BIJOJH SK IIEPCIIEKTUBHA CUPOBHUHA AJIS1 OJEPKAHHSA
BA30OBUX ITPOAYKTIB OPTAHIYHOI'O CUHTE3Y

ITnemumym 6ioopeaniunoi ximii ma nagpmoximii im. B.I1. Kyxaps HAH Yxpainu
02094, syn. Mypmancoka, 1, Kuis, Yrkpaina, users@bpci.kiev.ua

Abstract. A comprehensive approach to obtaining basic products of organic synthesis from
plant raw materials is proposed. The first stage of this process is explosive autohydrolysis in
combination with acid or alkaline treatment. Due to this, it becomes possible to obtain many important
products for organic synthesis. On the second stage, microcrystalline cellulose and lignin are
separated. The first one is a valuable product for various industries, and lignin is an excellent precursor
for the production of oxyaldehydes or high-purity carbon or a component of fuels.

IcropuuHo ckianmocsi Tak, IO TOJOBHMM YHHOM OioMaca HIMPOKO 3acTOCOBYBasacs sK
EHEepreTHYHE JKEePENo, TOJI SK BOHA € IIHHOI XIMIYHOIO CHPOBWHOIO IUIS OJIEP>KAaHHS MPAKTUIHO
BCiX TpoAyKTiB HadToXiMidHOTO cHMHTE3y. Ha choromui BuminmeHo 20 6a30BUX CIONYK, SKHX JOCHUTHh
JUTS. BUTOTOBJICHHS TPAKTUYHO BCHOTO ACOPTUMEHTY MPOJIYKIIii XiMi4HOI MPOMHUCIOBOCTI 1 SIKi MOXKHA
OTPHMATH 13 POCIMHHOI OiomMacu. Sk TOKazye MpakTHKa, ChOTOJHI HAHOLIBII MPUUHATHM HIISIXOM €
MOITYK Ta MiAOip BUCOKOS(EKTUBHUX KaTami3aTOpiB, SKi MPHUCKOPIOIOTH XIMIYHI IEPETBOPEHHS,
30UMBIIYIOTh BHUXiJ IUIBOBOTO MPOAYKTY 1 3MCHIIYIOTh WIKIIIMBI BUKUAW. Takwil migxing €
OOIpYHTOBaHUM TOZi, KOJHM TEXHOJIOTiYHE PIllIeHHS BiJHOCHO JOCTYIHE, €(EKTHBHE 1 BpPaXOBYE
cydacHi BUMOTrH. J[lns mpukiamgy, SKIIO AETATbHO pO3MIIALATH MNEpepoOKy LEIN0I030BMIiCHOT
CHPOBHHH, TO il TOJIOBHA CKJIQJHICTh MOJIATAE Yy TOMY, IO BHUXi/HA JEPEBHHA SBIISIE COOOIO CKIIaTHUN
BOJIOHEPO3UMHHUI KOMIUIEKC 3 NENION03M, TEeMIlENoIo3d 1 JirHiHy. Y JaHoOMy BUMAIKy
3aCTOCOBYBATH JIMIIC MiAXiJ Jii TIAPOJITUYHUX areHTIB He € JOIUIbHMM. lle moB’sA3aHO 3 THM, IO
OKpeMi MOJIEKYJIH IIEII0JI03M 32 PaXyHOK BOJHEBUX 3B’S3KiB YTBOPIOIOTH CTiHKI iHEPTHI CTPYKTYpH,
noiOHi kpuctanam. ToMy y JaHOMY BHIAJAKY Iepell 3aCTOCYBAHHSAM XIMIYHUX peareHTiB HEOOXiTHO
MIPOBECTH TOTMEPETHIO MiArOTOBKY CUPOBUHHU a00 MOEIHATH OCTAHHIO 3 PeareHTHOH 00poOKoro. HuHi
€0 CTaji€l0 € Meronx BHOyxoBoro aprorigpomizy (BA), skuii 3a0esredye NpakKTUYHO ITOBHE
PO3BOJIOKHEHHST BUXiMHOI OiOMacu Ha OCHOBHI CKJIQJIOBi, i Ja€ MOXIMBICTh BXK€ INPAIIOBATH 3
IHAMBITyaTbHUMH PEYOBUHAMH.

JocmimkeHo BIUTMB BOJAHUX PO3YUHIB HEOPTaHIYHUX 1 OPraHIYHMAX KHCIIOT Ta JIyTiB Ha mepedir
nporecy BHOYXOBOro aBToriapomizy B Aiama3zoni temmneparyp 160-200°C Ha mpoco mpyTOBHAHE
(Panicum virgatum L.). BcraHoBneno, mo Ha TiaHOMHY mepeOiry mporecy Tripoii3y, OKpim
TEMIIEPATypH, BEJIUKE 3HAYCHHS MAa€ BEJIUYMHA KOHCTAHTH JUCOIIAIIi BiJMOBIIHUX KHUCJIOT.
Haiikpamii ripoii3yrodi BIacTUBOCTI MPOSBISIOTH PO3UNHN HEOPTaHIYHUX KUCIOT. BcTaHoBIeHO, 110
B M’sikux ymoBax (160 °C) mepeBakHO IECTPYKIii MiJIAETHCS TEMIIEN0NI03a, B KOPCTKUX YMOBaX
(200 °C) y rigposizi MpUMalOThCs YCI CKIIAJOBI 0100praHiYHOrO MaTepialy, IO MiATBEPUKYEThCS
BiJIIOBITHUMU TIPOJTyKTaMH PEAKIIil, BUIBICHUMH Y pifKiii qacTuHi npoayktie (Tabm. 1).

Tabruys 1

ByriieBogHeBHii CKiIa7 opraHiyHol YyacTUHY y piakii ¢a3i micas BA nporoBuaHoro npoca

npu 200 °C npotsirom 15 xB. i y npucyrtHocTi 0,5 % pozunny HCI

Cnonyka Bwmict, %
Aneranbaerig 1,17
MypaninHa KHCI0Ta 21,23
Dypdypoxn 54,66
By3koBuii anpaerin 1,36
JleBysiHOBa KHCIIOTA 1,46
5-okcimetnndypdypon 13,44
Banimn 6,69

TBepaa yactuna micyst BA ckiagaeThes mepeBaXKHO 3 IEIN0I03U Ta JITHIHY, SKi Y TOJAIBIIOMY
PO3AUISIIM 1 OEPIKYBAIM MIKPOKPUCTAIIYHY LIEIr0I03y (3 Buxoaamu 80-99 % Bia Teop. MOKIMBOIO)
ta girHid. OcraHHIA MoXe OyTH HIHHOK CHPOBHHOIO a0o Ui OAEp)KaHHS OKCHANBJETiIIB, abo
BHCOKOYHUCTOTO BYTJICIIEBOTO Marepiary, a00 KOMIIOHEHTIB IMajKBa, M0 MPEJCTAaBICHO Y TOMEPEIHIX
HaIIUX poOoTax.
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OHHMIIEHKO H.I'., CAMOXBAJIOBA A.L,, OPYEHKO B.O.,
HIKVJIIH C.10., KOCEHKO H.O. (YKPATHA, XAPKIB)

INIABUINEHHA ECPEKTUBHOCTI OYUCTKHA HA®TOBMICTKHUX CTIYHHUX
BO/l 3A PAXYHOK BUKOPUCTAHHSA MOAYJIBHOI'O ITPUCTPOIO

Xapxiscokuil HayioHanbHUil yHigepcumem 0yO0isHUYmMBEa ma apximexmypu
61002, éyn. Cymcoka, 40, Xapkis, Yxpaina, onishchenkonata33@gmail.com

Abstract. Improving the efficiency of water treatment from oil pollution and suspended
particles, solving the problem of combating biogrowth in «contaminated» recycling cycles is an urgent
problem today. To solve the problem, the use of a combined method of oil-intensive wastewater
treatment is proposed. The analysis of work the modernized modular device which will allow to
increase the general efficiency of work installation is conducted.

B nam gac cepen 3a0pyaHIOBaviB BOIHUX 00’ €KTIB 0COONIMBO HEOE3MEUHUM JKEPETIoM € HadTa
Ta HaQTONMPOAYKTH. BOHU BKpall HECTIPUATIMBO BILUTUBAIOTH HAa OpPraHi3M JIIOJMHU T4 TBapHH, BOAHY
POCIMHHICTD, (i3WYHHUNA, XIMIYHIHA Ta O10JIOTIYHUI CTaH BOAHOTO 00'ekTa, 60 TepedyBatTh y BOMI Y
BUTIIAI eMynbCeiid. OCKUTBKY 3HaYHA KiIBKICTH JDKEPEN YTBOPEHHS CTIYHHX BOJ[ MICTATH y CBOEMY
ckaai rpy0o-, npiOHoaucneproBani HadTOBI 3a0pyIHEHHS Ta 3aBUCII PEYOBUHH, TO PO3pPOOKa Ta
BIIPOBAKCHHSI €(DEKTUBHUX KOMITAKTHUX YCTaHOBOK € aKTyallbHOIO mpoOiiemMoro. EdexTHBHUME
MPUCTPOSMU IS OYUCTKH CTIYHUX BOJ BiJl AHUCIIEPrOBaHUX HA(PTOBUX 3a0pYITHEHHb 1 BEITUKUX
3aBUCIIMX YaCTOK € TOHKOLIAPOBI BIACTIHHUKY, (DIABTPH 3 36pHUCTUM 3aBaHTAXKECHHSM, a TAaKOX Pi3Hi
¢noTariitai npuctpoi. KpiM TOro yis OUYMCTKH CTIYHMX BOJI BiJl BAKKUX MiHEPAIbHHUX 3aBUCIHX YaCTOK i
rpyOOANCIIeproBaHiX HA(TOMPOIYKTIB BHUKOPHUCTOBYIOTHCS TOHKOIIAPOBI HA(TOYJIOBITIOBAdl Pi3HUX
Moaudikamii. OgHaK OJHOYACHO TPH OYHMINCHHI HA(TOBMICTKHX CTIYHHX BOJ| icHye mpobiema
00poTHOU 3 6103pOCTaHHSIMH B «3a0pyIHEHHX» O0OOPOTHUX LIUKIIAX.

[TinBuiieHHs e(pEKTUBHOCTI OYUCTKHM BOJUM B OCHOBHOMY BiJl Ha(hTO3a0pYyJAHCHb MOXKHA
BUPIIINTH IIJITXOM BUKOPUCTAHHS KOMOIHOBAHOTO METO/Ia OYMCTKH HA()TOMICTKHX CTIYHUX BOJ, SKHM
nepeadaydae MoCiiOBHY OOpOOKY CTIYHHMX BOJl B €JIEKTPHYHOMY amaparti Ta B MOJCPHI30BaHOMY
MoayibHOMY npucTpoi. [lonepemkenns 6i03pocTanp BiI0OYBa€EThCS 3a IOTIOMOTOIO €JIEKTPOOOPOOKH, a
HOTIM JOOYUCTKM B MOJIYJIBHOMY TPHCTPOi, 1€ CYMIIIAIOTBCS MPOLECH TOHKOIIAPOBOTO
BiJICTOIOBaHHS OUNBII BEIMKMX HA(TOBHX KPAIUIMHOK B TOHKOMY MIapi Ta cemaparii 3 ehexkToMm
KOaJTiCIeHIIi1 OUIbII APIOHUX, B TOMY YHCIi YaCTHHH €MYJBIOBaHMX, HAQPTOBUX YMOBHHX KpaIuliH
npu QimbTpamii BoAM Yepe3 IUiaBarode 3aBaHTakeHHS. OJHOYACHO BiOYBa€ThCs MPOLEC BUAAICHHS
OCHOBHOI YAaCTMHM KOHIIEHTpamlii TBEPAMX 3aBHUCIMX YacTOK B TOHKOIIAPOBUX KaHAJaX [0
KOAJICLIEHTHOTO (iIbTPY.

Ilpn excnepuMEHTATBPHUX JOCTIDKCHHSX 3a 3allpONIOHOBAaHMM KOMOIHOBaHMM METOJIOM
MakcHUMajJbHa e(QeKTHBHICTH OOpoOKM cTiuHOi Boau ckianma 91,7-99,8%. Iluroma TpuBamicTs
nepeprBaHHs T0Aavi HANpyTy Ha IUIACTHHU €JeKTPOAiB cTaHoBHia 250 MCek/CeK, B MeXaX BCHOTO
JianasoHy 3HAYEHb MIUTBHOCTI cTpyMy — 4-10 A/M%, mBuakicTs dinsrpyBanns Bomu — 0,9-13 am®/ro.
Takum unHOM Oyia OTpHMaHa OYMIIECHA 32 JOIOMOTOK KOMOiHOBaHOTO Metoay Boaa Il rpymu (He
Oiorenna) npu 3 Oanax GiOTeHHOCTI TOOTO 3 cTAOKUM CTyIIeHeM 0i0T€HHOCTI.

Hes3Bakaroun Ha MIMPOKE 3aCTOCYBaHHS KOATNICIIEHTHUX 3aBaHTAXKCHb B MPAKTHII OYHIICHHS
CTIYHHX BOJI Bil Macel i HaQTONPOAYKTIB Qi3WYHHUNA | MATEMATUIHHUNA OIUC TPOIECIB, SAKi MPU IEOMY
BinOyBalOThCs, Maibke He po3pobieni. Ilocrtae 3aBHaHHS CTBOPEHHA CTPYKTYPHOI MaTeMaTHYHOI
MOJIENTi TIPOIIECiB, IO BiJIOYBAIOThCA Yy (UIBTPYIOUOMY 3aBAaHTaKEHHI Ta MPH KOANiCIIEHINT Macel, a
TaKoX Ha)TOMPOIYKTIB, OIIHKY Ha 11 OCHOBI MOXJIMBOI €()eKTUBHOCTI BUKOPHUCTAHHS 3aBAHTAKECHHS B
cropyzaax Ajsl OuMIIeHHs cTidHuX Boj. Cmin 3a3HaunTH, mo (¢i3udHa KapTUHA JAHOTO MpOLEeCy He
LJIKOM 3pO3yMijia, M0 YCKJIAAHIOE MOOYJOBY TakKoi MaTeMaTH4YHOI MOJeni, fKa JOo3Boimia O
3MIMCHUTH OyIb-SIKI MPOTHO3U, TOMY CTBOPEHHS MaTEMAaTHYHOI MOJEINI, IO J03BOJISE OLIHUTH
e(eKTHBHICTb JOCTIHDKEHHS KOATICLIEHTHOTO 3aBAaHTAXKEHHSI, € aKTyaJ IbHUM 3aBJAHHSIM.
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[TPOLIEHKO C.B., KI3€EB M./I., HOBUIIbKA O.C. (YKPAIHA, PIBHE)

AHAJII3 METOJAUK BUSHAYEHHSA BUXITHUX JAHUX ITPU PO3PAXYHKY TA
ITPOEKTYBAHHI OYMCHHUX CIIOPYJ BOAOBIABEJIEHHSA

Hayionanvuuii ynieepcumem 600H020 20Cno0apcmea ma npupoOoKopUCy 8aHHS,
33028, syn. Cobopna, 11, Pisne, Yxpaina, s.b.protsenko@nuwm.edu.ua

Abstract. The feasibility of applying method of defining the initial design data is substantiated
on the example of reconstruction design of one of the largest cities’ wastewater treatment plant in
Ukraine. This methodic is based on statistical analysis of long-term observations of wastewater flow
rate and mass daily loads of pollutants and on determining the design pollution indexes of wastewater
at the given level of probability. The high efficiency of this approach is shown by computer dynamic
modeling of wastewater treatment plants, designed from the obtained initial data applying actual
values of flow rates, temperature and indexes of wastewater.

UunHI B YKpaiHi HOPMaTUBHI IOKYMEHTU HE MICTATh JIOKJIaIHUX PEKOMEHIAIIN 1010 BUOOPY
BUXIJTHUX JaHUX TPH PO3PaxyHKY 1 MPOCKTYBaHHI OYMCHUX cropyA BojaoBiaBeaeHHs. Y JIBH B.2.5-
75:2013, 30kpemMa, 3a3HAYEHO, IO «IIPU POMIUPEHH], PEKOHCTPYKIIi1 a00 TEXHIYHOMY TepeoCHAaIeHHI
ICHYIOUMX OYHCHHUX CHOPYJ CIiJ KOPHCTYBAaTHCS JaHWMHU aHaJi3iB CTIYHWUX BOJ, IO HAIXOAATH Ha
ounteHHs (y JTiTHIH Ta 3UMOBHH MIEPiON)», IPOTE HE OMUCAHMIA MEXaHi3M BUKOPUCTAHHS IIUX JTaHUX
Ta pe3yiabTaTiB BUMIPIOBaHHS BHUTPaT CTIYHMX BOJ, a CaMe: BHUMOTH J0 OO0CATY 1 TpUBAJIOCTI
CIIOCTEPEKEHb Ta METOMKA CTATUCTHYHOI 00POOKH OTpUMaHO1 iH(popMarIii.

Haii6inein nmoknmanHa 3apyOikHa MeETOAMKA BHOOpPY BHXIJHHMX JaHUX, II0 BUKIAJCHA B
Himenpkomy crangapti ATV-DVWK-A 198E (2003), ocHoBaHa Ha CTaTUCTUYHOMY aHai3i
pe3ynbTaTiB TPUBAIAX CIIOCTEPEKEHB M0N0 (HaKTUIHUX BUTPAT CTIYHMX BOJ T4 MAcOBUX JOOOBHX
HABAaHTKEHb 3a 3a0pyMHEHHSIMH Ha OYHMCHI CHOPYIOW 1 BH3HAYEHHI PO3PaXyHKOBHX ITOKA3HHUKIB
3a0pyAHEHHS CTIYHUX BOJ 32 3a]1aHOi 3a0€3MeYCHOCTI CTaNI0l pOOOTH OYUCHUX CIIOPY/I.

Ha gymky aBTOpiB, Takwii MigXil, IO TPYHTYEThCS HA BUKOHAHHI CTATHCTUYHOTO aHAJI3y
(haKTHYHUX MacoBUX MOOOBMX HABaHTaKEHb 3a 3a0pyJAHEHHSMH Ha OYHCHI CIOPYIW 1 BU3HAYEHHI
PO3paxyHKOBUX (BHUXiIHUX) MMOKA3HUKIB 3a0pyAHEHHS CTIiYHHX BOJ 3a MOTpiOHOI (He MeHme 85%)
3a0e3MeYCHOCTI CTaol po0OTH CIOPYA Oi0JIONIYHOrO OYMILNEHHS, € HAMOIIbII TOUHUM 1 MOXE OyTH
3aCTOCOBAHUH y BITUYM3HSAHIM MPAKTHII TPOCKTYBaHHS.

Ha mnpukmani BU3HAaueHHS BHXIJIHUX PO3PaxXyHKOBHX MJaHUX JUIS IPOEKTY PEKOHCTPYKIT
OYMCHHUX CIIOPYJ BOJIOBIJBEJICHHS OJHOTO 3 BEJIMKHMX MICT YKpaiHU TII0Ka3aHa MOXJIMBICTh
MPAKTHUYHOTO 3aCTOCYBaHHS OMHCAHOTO minxony. Haspawmii iHQopmaniiHuii MacuB mo0 00’eMiB Ta
BJIACTHBOCTEW BHXiJHHMX CTIiYHHX BOJ BKIIIOYaB TaKi JIaHi CIIOCTEPEX EHb 3a I'SATh OCTAHHIX POKIB!
cepelHi, MiHIMaJbHI Ta MaKCHUMaJllbHI 3a MICsSIb JTOOOBI BUTPATH CTIYHUX BOJI; CEPEAHBOMICAYHI
TEMIIEpaTypH CTIYHUX BOJI HA BXOJi OYMCHHX CIIOPY/l; CEPETHBOMICIYHI Ta CEpEIHbOPIYHI TOKa3HIUKU
SIKOCTI BXiJTHOTO TIOTOKY CTiuHUX BOJ. Ilicis craTrcTraHOi 00poOKw 1€l iHpopMarltii Oymu oTpuMaHi
BUXIJTHI JaHi JJIs1 pO3paxyHKY 1 IPOEKTYBAaHHS OYUCHUX CHOPY/I.

Jiis mepeBipKy aJIeKBaTHOCTI OITMCAHOTO METO/IY BU3HAYCHHS BUX1IHUX JaHUX y KOMIT I0TEpHIii
nporpami Hydromantis GPS-X 0Oyiio BHKOHaHe JAWHAMIYHE MOJICIIOBAHHS POOOTH pPO3paxOBaHUX
cropys Oi0JOTiYHOTO OYMINEHHS CTIYHUX BOJI MPU BUTpaTax, TEMIepaTrypax i MOKa3HHKaxX SIKOCTI
CTOKIB 3TTHO 3 (PaKTUYHUMH CepeTHLOMICSYHUMH 3HAYCHHSIMH. Pe3ynbTaT MOJICIOBaHHS TIOKA3aIH,
IO 32 BECh PO3MVISTHYTHH MEpPioj MOKAa3HWKM SKOCTI OYHMIIEHHMX CTIYHHUX BOJ HE TEPEBUIIYBaU
JOIyCTUMUX MPU CKUIAHHI y BOJOWMY 3Hau€Hb, KPIM OJHOTO BHIAJIKy HE3HAYHOI'O MEPEBHIICHHS
HOPM 3a BMICTOM a30Ty HiTpaTiB. TakuM 4MHOM OYJIO JIOBEIEHO, IO PO3MIISHYTHH CHOCIO JO3BOJISIE
JIOCTaTHLO aJIEKBaTHO BHM3HAYHMTH HEOOXiJHI BUXiJHI JaHi i 3a0e3MeunTH CcTaixy poOOTy OYMCHUX
CHOPYI.

Ha mizxcraBi nmpoBefieHUX JOCHTIPKEHb MOXKHA 3pDOOHMTH BHCHOBOK, IIIO OIUCAHUE METO/I, SIKUI
IPYHTYETBCSI Ha CTATUCTUYHOMY aHali3i (akTUYHUX MacoBMX JOOOBHX HAaBaHTaXEHb 3a
3a0pyIHEHHSAMH 1 BH3HAUYEHHI PO3PAaXyHKOBUX TIIOKA3HHUKIB SKOCTI CTIYHMX BOJA  3aJaHOl
3a0€31eUeHOCTI, JO3BOJISE JOCTATHLO aJeKBATHO BCTAHOBUTH HEOOXiIHI pO3paxyHKOBI BUXIiAHI JaHi i
3a0€3MeYnT BHCOKY CTANICTh POOOTH OYHCHHUX CIIOPYA 33 YMOB IX HAJIKHOTO IPOEKTYBAaHHS,
OyIiBHUIITBA Ta TOJAIBIIOI €KCIUTyaTaIlii.
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'IPEMKEBUY O.C., 2AHS A.P.,'KAPITEHKO O.41., 2TIOKMHBEPOJIA T.41.,
2KAPIIEHKO O.B., tHOBIKOB B.I1., JTYBEEHELIb B.1. (YKPATHA, JIbBIB)

BILJIUB KOMITO3HUIIIN TIOECTEPIB I MIKPOGHUX CYP®AKTAHTIB
HA BIO®I3UYHI IAPAMETPU POCJIMH HA TPYHTAX,
3ABPYJHEHHUX HA®TOIO

! Hayionanonuii ynisepcumem «JIvgiecoxa nonimexuixay 79013, nn. Ce. FOpa, 3/4, 8-ii n.x,
Jvsis, Yrpaina; Ipnu.ua
2 Biooinenns ¢izuxo-ximii 2oprouux konanun In®@OB im. JI. M. Jlumeunenxa HAH
Ykpainu 79060, seyn. Haykosa, 3a, Jlvsie, Ykpaina, nas.gov.ua

Abstract. It was shown effectivity of the thioester-rhamnolipid biosurfactant compositions on
the biophysical characteristics (electrical impedance) of plant-phytoremediats (rapeseed and ryegrass)
grown on the oil polluted soil. The results testify to the the improvement of the adaptive capability of
plants to adverse conditions under the compositions action and the prospects of their application as
environmentally friendly means for soil phytoremediation.

Merton eneKkTpoiMIeJaHCHOI CIIEKTPOCKOTIT BUKOPHCTOBYETHCS B 0O10JI0TIT I XapakTepUCTUKU
¢i310J10TIYHUX BIACTHBOCTEW JKMBUX OpPraHi3MiB, 30KpeMa Ui BHBUEHHS 3MiH (i31010TI9HUX
NpOIECiB y KIITHHAX 1 TKAaHWHAX POCIHH, IO MOXe OyTH MapKepOoM BIUIMBY HETaTHBHHUX YMOB
JIOBKIJUISA, 30KpeMa HaTOBOTO 3a0pyAHEHHS.

Binomo, 1110 npouec npupoaHOTO CAMOOUHUILEHHS IPYHTY € TPUBAIMM, 0COOJIMBO MPH BUCOKOMY
cTymeHi HadToBOTO 3a0pymHeHHs. ToMy akTyalhbHMM B HAaIlll 4ac € BHUKOPHUCTaHHS EKOJOTI4HO
0e3MeYHHNX Ta EKOHOMIYHO BUTiTHHX CIIONYK Ta MPenapaTiB HE JIUIIE AJIsl CTUMYJISIIT pOCTY POCIHH Ta
npupoHoi Mikpodaopu, ane W s eeKTUBHOTO BiHOBICHHS IPYHTIB 3a0pyJHEHHX HAdTO Ta
Ha(TOTIPOYKTAMH.

ExcniepuMeHT mpoBeAeHO Ha IpPYyHTax, WMTy4HO 3abpyaHeHux Hadrow (5%). B sxocti
pOCIMHHMX O0’€KTIB BHKOPHCTaHO pinak 1 paiirpac. ns miaBuimeHHS edekTy pemexmiamii —
kommo3umii Ha ocHOBI TioecTepiB (ETC — eruntiocynsdaninar, ATC — aminriocynsdaninar, MTC —
metunriocynbdaninar, 0,01 r/am®) 3 MikpobHUM cypdakTanToM pamuomimigaoi npupoau (PBK, 0,01
r/nm3) — mpoxykrom Giocuntesy Pseudomonas sp. PS-17, skumu 0OpoOJIsIM HACIHHS POCIMH 110
nociBy. Hacinus BuciBanm y konteiiHepu (50%35%25 cm) 3 HadT03a0pYJHEHUM IPYHTOM, BOJIOTICTH -
70%, temmieparypa +22-25°C Baenb i +12-16°C BHoui, cBitnoBuii aeHb 13-14 rogun. Yepes 30 aHiB
aHamizyBaau Oioi3uyHi THapaMeTpu POCIUH — IIOKA3HUKH CJIICKTPUYHOrO iMIeaancy. Bruius
KOMITO3UIIIH TioecTep-0i0cypaKkTaHT Ha eNEKTPUYHHUI OMip POCIWH JOCIHIKYBalH MpPU TOCTiIHHIN
4acToTi eneKkTpuyHoro ctpymy S0 kI

BcraHoBieHO, MIO ENEKTPUYHUI OMip pOCIHH, BHPOLICHUX Ha 3a0pyJHEHOMY IpPYHTI
(KOHTpOJIB), 3HAYHO 3HMKYBABCS y TOPIBHSHHI 3 He3a0pynHeHUM TpyHTOM (Ha 12% mist pinaky i
11,4% nns paiirpacy). Lle cBimuate mpo HeraTWBHUM BIUIMB CTPECOBMX YMHHHKIB. IIpore, micis
00poOKM HACiHHS pilaKky KOMIIO3MINE TioecTep-0iocyphaKkTaHT CIIOCTEpIiragocs HOCTOBIpHE
HiBUILICHHST KOMIUIEKCHOI omopy (15%), mo HaOnmkanocs 10 TOKAa3HUKIB Ha He3a0pyTHEHOMY
rpyHTi. BusiBneno, mo Haiibinsm edextusHoro Oyna komnosulist ATC+PBK, ananoriuni pesynbratu
3pOCTaHHA KOMIUIEKCHOTO ONOpy moctepiramocs s pairpacy 3a gii ATCHPBK — na 10%, Ta
ETC+PBK — na 13,4%. lle cBimunuTh npo BigHOBIEHHS (i310JIOTIYHUX BIACTUBOCTEH POCIHH IIiJ
BIUIMBOM KOMITO3MIII Ta TOKPAIEHHS IX TOJIEPAaHTHOCTI JIO YMOB Ha(T03a0pyIHEHOTO IPYHTY
OTtpumaHi AaHi y3roKyIOThCS 13 3aKOHOMIPHOCTAMH 3MiHM iHIIMX O10JIOTIYHMX MapameTpiB POCIUH
(BMICT IirMeHTIB ()OTOCUHTE3Y, MOKA3HUKIB OKCHJATUBHOTO CTPECY) 32 CYMICHOTO BILIHBY TIOECTEPIB
i 6iocypdakranry.

OTxe, pe3ylpTaTd CBig4aThb HPO AOLIUIBHICTH BHKOPUCTAHHS METOAY €JIEKTPOIMIIEAaHCHOT
CHEKTPOCKOMIT /17151 BUBUEHHS JIii HOBHX NpenapaTiB Ha aJanTaliiiHy 34aTHICTh POCIMH-PEMENIaHTIB 1
BIJINIOBITHO Ha e(hEKTUBHICTH (piTOpEeMe/ialiii TEXHOI€HHO MOPYIIEHUX TEPUTOPIH.
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2JIVBEHELIb B.1., 'BAHS A.P., °’KAPITEHKO O.41.,
I'PUTOPLEBA 4.B., 'KAPITEHKO O.B., ’FAPAHOB B.I,
TTIOITIOBUY O.P., ZHOBIKOB B.II. (YKPATHA, JIbBIB)

OIIIHKA E®GEKTUBHOCTI KOMILUIEKCHOI ®ITOPEMEIIALII
HA®TO3ABPYJIHEHOI'O IPYHTY 3 BAKOPUCTAHHSM TIOCYJb®OHATY I
BIOCYPDOAKTAHTY SAK AKTUBATOPIB

L Biooinenns ¢izuxo-ximii coprouux konanun In®@OB im. JI. M. Jlumeunenxa HAH
Yrpainu 79060, eyn. Haykosa, 3a, JIvsis, Ykpaina; nas.gov.ua
zHauionaﬂbHuﬁ yHisepcumem «JIvsiscoka nonimexuixay 19013, nn. Cs. FOpa, 3/4, 8-ii 1.k,
JIvsis, Yxpaina, lpnu.ua
3 Tvsiscvruii nayionanvnuii ynisepcumem imeni leana @panxa 79005, eyn. I pywescvrozo, 4,
Jvsis, Yrpaina, Inu.edu.ua

Abstract. The efficiency of application of field pea, sorghum, microbial preparation as well as
thiosulfonate and biosurfactant in the complex phytoremediation of oil-contaminated soils has been
shown. It was found that rhamnolipid biocomplex and ethylthiosulfanilate are effective activators of
growth of plants and they enhance the adaptive capacity of plants to adverse conditions. It creates
prospects of their use as effective and environmentally friendly substances for to intensification of
contaminated soils biorestoration.

BigHOBIEHHS! TEXHOTCHHO 3a0pyAHEHHX TEPUTOPIH € aKTyaJbHOIO EKOJIOTIYHOI MPOOIIEMOIO,
gKka ToTpedye po3poOKH Cy4YacHHWX palliOHabHUX MiAXOAiB. Pememiariss TIpyHTIB Moxe OyTh
e(heKTUBHOIO, EKOJIOTTYHO OE3MEYHOI0 1 EKOHOMIYHO OOTPYHTOBAHOIO MPHU 3aCTOCYBaHHI 010JOTIYHHX
areHTiB (MiKpOOPTaHi3MiB 1 pOCIIMH), a TAaKOXK JAi€BUX aKTHBATOPiB. Y 3B’S3KYy 3 UM y poOoTi OyIo
BUKOPHUCTAHO MperapaT Ha OCHOBI MPHUPOAHUX MIKpOOpraHi3MiB-necTpykropiB Hadtu ([), pocinHu-
pemeniaHTH (TOpPOX TIOJNBOBHM, COPro TpaB’SHUCTE), a B SKOCTI aKTHBATOpPIB — paMHOJIMITHUN
6iocypdakrant (PBK) — mpoaykr mikpobHoro cunresy mramy Pseudomonas sp. PS-17 ta Giormwma-
etuntiocynbdaninat (ETC).

Bcranosneno crumymosanbauil BineB PBK ta ETC Ha pocTOBI IOKa3HUKU TOPOXY HMOJIBOBOTO:
Maca naroHa Oyna 6inbmoro Ha 39%, kopeHs — Ha 26% MOpPiBHIHO 3 KOHTpOJIEeM. 3a Aii akTUBAaTOPiB
301IBIIYBaNIUCS i pOCTOBI MoKa3zHUKH copro. 3a aii PBK i erunriocynsdaninary 30i1bIryBaBcs BMICT
HOirMeHTiB  (OTOCHHTE3y Yy PpOCIMH. TakoX BH3HAUEHO, IO JOCITIDKEHI aKTHBAaTOPH CHPHUSUIN
NOKPAILEHHIO IIOKa3HUKIB OKCHIATHBHOI'O CTPECY: BMICT IEPOKCHIY BOJIHIO 3HMXKYBaBCS B
cepenaboMy Ha 15% y ropoxy i 16 % mist copro (1010 KOHTPOJIIO), a MaJOHOBOI'O JiajIbJACTiay — Ha
13,5% 1 16% BigmoBigHO.

Byno mposeneHo ApiOHOAINSAHKOBUN eKcliepuMeHT 3 ¢iTopemenianii Ha HadT03a0pyIHEHOMY
rpyuti 3 00’ektiB. HIBY «Jlonunanadroras» (Bmict Haptu — 9,5%). OriHky eheKTHBHOCTI
KOMITJIEKCHOT peMmejianii 3/ificCHIOBaM 32 TaKMMH [apaMeTpamMH TPYHTY: BMICT 3aJIMIIKOBHX
Ha()TOBHX BYTJIEBOJHIB, JIETi[POTeHa3Ha aKTUBHICTh Ta YHCENbHICTh Mikpooprasi3mis. Lli moka3zHUKH
Oynu BU3HauYeH] uepe3 3 Micsi micis o0poOKH 3a0pyAHEHOTO IPYHTY

BcranoBieHo, 110 y BapiaHTax 3 BHECEHHSM Yy IPYHT MikpoOHoro npenapary (/1) Ta jonociBHUM
00pobneHHsIM HaciHHS pociuH po3unHoM PBK BMmict HadTomponykrtiB 3HmxkyBaBcs Ha 50,8% y
MIOPIBHSIHHI 3 KOHTPOJIEM, IO CBITYMTH MPO 3HAYHY iHTEHCH]iKalio MikKpoOHOI aerpanauii HahTH B
rpyHti. Takuit edext OlocypdakTaHTIB MOXHA TOSCHUTH 1X 3MATHICTIO JI0 CONrOOLmi3amii
riipohoOHIX 3a0pyIHEHB, a TAKOXK JI0 ITiBHUINCHHS MPOHUKHOCTI KIITHHHUX MeMOpaH Ta aKTHBHOCTI
¢depmentiB. Takok BHSBICHO JiHIHHY 3aJIEKHICTh MIXK CTYIIEHEM JECTPYKLil Ha(TH 1 YMCENbHICTIO
I'PYHTOBHX MIKpOOpPTraHi3MiB y BapiaHTax 3 MiKpoOHMM mpenaparom, pociuHamu i PBK, mo moxe
BKa3yBaTH Ha TMOKpalleHHS (DYyHKIIOHYBaHHS IPYHTOBOI MIKpOOIOTH Ta € KpUTepieM eQeKTHBHOCTI
010JIOTIYHHUX TEXHOJIOT1H BiTHOBIIEHHS 3a0pyTHEHUX 00’ €KTIB.

Pesynpratn cBimwath, MmO paMHONIMIgHUKA OIOKOMIUIEKC Ta eTHATioCynb(daHuIaT €
e(EKTUBHUMH CTUMYJISITOPAMH POCIHH-PEMEJIIaHTIB — TOPOXY MOJHLOBOTO 1 COPTro, a TAKOXK CIPHSIOTH
MIJBUIIEHHIO X aJanTaliiifHoi 3JaTHOCTI 10 HECHPUATIMBUX yMOB. OTXe, KOMILICKCHI MIAXOIU 3
BUKOPUCTAaHHIM MIKPOOPIaHi3MiB, pOCIHH Ta €KOJOTIYHO Oe3MeYHUX aKTUBATOPIB € MEPCIIEKTUBHUMHU
Jutst iHTeHcudikarii dpiTopeMemialiii 3a0pyIHEHUX IPYHTIB.
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HAVRYLIV R.l.,, MAYSTRYK V.V., KOSTIV LS. (UKRAINE, LVIV)

THE NUMERICAL MODEL OF THERMAL DECOMPOSITION OF THE FINELY
DISPERSED LIMESTONE WASTES

Lviv Polytechnic National University
79013, Bandery St.,12, Lviv, Ukraine; havrilivroman@gmail.com

Abstract. Based on the TGA analyses (measured at 10°C/min) and the «Shape method» the
numerical model of the finely dispersed limestone wastes thermal decomposition have been develop.
This model includes requires input of the Kinetic rate parameters, Al, E1, A2, and E2, and the yields
of the two competing reactions, a1 and op. The developed model with appropriate hydrodynamic
model for gas-solid motion can be used to design and optimization of cyclone-calciner furnaces by
using the ANSY'S Fluent software.

There are many industrial processes in chemical technology where the solid wastes have been
create. Among them, lime production processes by limestone calcining occupy a leading position.
Modern lime technology produces a large amount of finely dispersed solid wastes. Now, the most
promising direction to solve this environmental problem is the thermal decomposition to finally
dispersed lime production. This technology requires the design and optimization of the reaction
furnaces for lime wastes processing. The high-efficiency furnaces construction can be dsign based on
understanding all theoretical aspects of chemical kinetics of calcination processes.

Over recent years, numerical simulation techniques based on computational fluid dynamics
(CFD) modeling widely used to design and optimization of cyclone-calciner furnaces. This is
especially actual for the combustion processes modeling, gas hydrodynamics of the continuous flow
and particle distribution inside the furnace. However, it should been noted that the appropriate kinetics
model for the thermal decomposition determines the effectiveness of using CFD approach.

The authors described the effects of particle sizes on the calcination reaction rate by using TG
analysis and the «Shape method» based on the asymmetry of DTG (differential thermogravimetry)
with the complimentary use of the revised flow-chart for developing an effective CFD model. Four
various fractions of limestone waste with a particle diameter (<50 um; 50—80 um; 80—140 pm and
140-315 um) were used. The samples of the material were 2 mg weight.

For the most common mechanisms of reaction that occur in solid-state were analyzed about 27
algebraic expressions and Dollimore methods with Haixiang’s correction were used to predict the
most possible reaction mechanism.

It was found that the most possible rate that controls the step is Rz (contracting cylinder) kinetic
model for varying a between 0.1 and 0.9, where a is a degree of conversion.

The obtained experimental and theoretical results allow proposing a CFD model based on a
two-stage reaction mechanism:

k, = A exp(-E, /RT);

k, = A, exp(-E, /RT),

where ki and k; are competing for rates that may be controlled according to different a ranges.
As it can be seen from the obtained results, the activation energy values E;=210-220 kJ/mol for the
initial stage (o < 0.1-0.15) and E»=176-212 kJ/mol for the kinetic region (o0 > 0.1-0.15) can be
recommended.

This reaction mechanism can be modeled by using the ANSYS FLUENT software like the
kinetic devolatilization rate expressions of the form proposed by Kobayashi and k1, k2 values are
competing for rates that may control the decarbonization over different temperature ranges. The
Kobayashi model requires input of the kinetic rate parameters, Al, E1, A2, and E2, and the yields of
the two competing reactions, al and o2, respectively. In addition, to the gas-solid flow modeling
inside the furnace the Euler-Lagrange approach with DPM (Discrete Phase Model) for particles
motion and the continuity, Navier-Stokes, and energy equations for combustion gases flow with
appropriate turbulence model must been used. Finally, the DPM model takes into account the gravity
force of the particle, the coefficient of restitution with the furnace wall and the 2-step reaction
mechanism described above and can be recommend for designing new limestone waster calciner
furnaces.

Ceminap 3 Seminar 3


mailto:nuczu@mns.gov.ua

177

CA®PAHOB T.A., JAHKEBUY B.I. (YKPATHA, OJIECA)

OCOBJIMBOCTI IOBO/KEHHA 3 MEJUYHUMMU BIAXOJAMU
B I1OTOLI TBEPAUX ITIOBYTOBUX BIIXO/IB

OoecbKutl OeparcasHull eKoaro02iuHUll YHisepcumen,
eyn. JIvsiscoka, 15, m. Ooeca, safranov@ukr.net

Abstract. Ensuring of environmental and sanitary-epidemiological safety in the regions of
Ukraine largely depends on the effectiveness of the system of solid waste management and their
hazardous component, in particular, medical waste. Because of part of the medical waste is mixed with
solid household waste and disposed of in landfills (landfills), the system of treatment should fit into
the overall scheme of differentiation of flows. Hazardous medical waste must be separated from the
general flow of municipal solid waste, that is especially important in a period of difficult
epidemiological situation.

3abe3neueH s eKOJIOTIYHOI 1 caHITapHO-eMiIeMiooriuHOi Oe3neKku B perioHax Ykpainu 6arato
B YOMY 3aJICXKHTh BiJl ePeKTUBHOCTI ()YHKITIOHYBAaHHS CHCTEMH ITOBO/KCHHS 3 TBEPAUMHU MOOYTOBUMHU
Bimxogamu (TIIB) B mizoMy Ta 3 iX HeOE3NEUHOIO CKJIAJOBOI0 — MEIUYHUMHU Biaxomamu (MB).
lopiuno B YkpaiHi y dikyBanbHO-ipodinakTuuHuX ycraHoBax (JIITY) rymanitapHOi i BeTepruHAPHOT
MEIWINHN, Y KOMYHAIFHO-TOOYTOBOMY CEeKTOpi yTBOproeThes Maibke 400 tuc. MB. 3a BimcyTHOCTI
CHUCTeMH 1X 0e3MeYHOro MOBOKEHHS I1i BITXOAH € JDKEPETIOM CTBOPEHHS HECIIPHUSTINBUX CaHITAPHO-
eMiIeMiOJIOTIYHHX 1 €KOJIOTTYHUX YMOB Ha TepHUTOpii Kpainu. st moBomKkeHHs 3 moTokamu MB icHye
CUCTeMa, sIKa BKJIIOYae psf miacucteM: 30upanHs i 30epiranas MB B JIITY; TpancnopryBanus MB 3
JIIIY mo cmermiamizoBaHuX IeHTPiB; 30epiranHs MB y takux meHTtpax; 3HUIIEHHS MB; yTumizarmis
(OXOBaHHS) BIIXOMIB, IO YTBOPIOIOTHCS B pe3yibTaTi 3HUIICHHS MB; TexHiuHe 3a0e3meucHHS
JISUTBHOCTI BCiX JJAHOK CHUCTEMHU, ITOB'SI3aHOT 3 BUTOTOBIICHHSIM TapH, €KCIUTyaTalli€l0 TPaHCHOPTHUX
3ac00iB, XOJOIMIBHOTO OONaJHAaHHS, MPUIAAiB Tomo. Taky cucrteMmy ympaBiiHHI MB MoXiIuBO
BUKOPHUCTOBYBATH, Hacamriepes, i JIITY rymanitapHoi i BeTeprHApHOT MeIUIIMHA. 3HAYHA YacTHHA
MB BuBo3uThCs Ha 3Banuma (monironn) TTIB BHacmigok Ge3BiANOBIIANEHOCTI OKPEMHUX KEPIBHHKIB
JIITY, HepoCTaTHOCTI Ta HENOCTYITHOCTI IOTYKHOCTEH 3 00pOOIICHHS, 3HE3aPAXKEHHS 1 3HEITKOKEHHS
MB. Ane MB € HebOe3neuyHuM (akTOpoM MPSIMOTO i OMOCEPENKOBAHOTO PHU3WKY BUHUKHEHHS
iHQEKIIHNX 1 HEeIHPEKIIHHNX 3aXBOPIOBAHb Cepe/l HACEJICHHSI BHACIIIOK MOXKIMBOTO 3a0py/THEHHS
BCIX CKJIaJOBHMX JOBKULISA. OCKUIbKY 3HAYHA YaCTHHA HACEJICHHS JIIKYEThCS B JOMAIIHIX YMOBaX, TO
KimbKicTh MB cknazmae icrotHy wactky B 3aransHoMmy mortoui TIIB. V cxiagi MB moxyts Oyt
NPUCYTHIMH: TUTACTHK (BUKOPUCTAaHI IITIPUIH, KPANEeIbHUII, iX YIIaKoBKa); MeTall (TOJIKH, Jie3a Ta iH.);
namip i KapToH (ymakoBKa); CKJIO (amIrysiu, (pJIakoHU Ta iH.); iH(IKOBaHUH MepeB's3yBaIbHIN MaTepian
(OuHTH, TaMITOHH Ta iH.); XIMiYHI pEYOBUHH (IIPOCTPOYEHI JIIKH, HENMPUIATHI TEPMOMETPH 3i PTYTTIO
TOIIO); iH(iKOBaHI XapdoBi Bimxoaun Ta iH. HeBaxkko ySBUTH, HACKIIBKH 3HAYHI MacIITaOH
HAKOMIMYEHHS OJHOPA30BHX 3aXHUCHHUX MAacCOK i PyKaBHYOK Mija 4ac emizemii kopoHasipycy (COVID-
19) B VkpaiHi, ski 3 Maibke 90 % inmmx MB nenonyrothest y ckmasi 3sudaitanx TIIB Ha MicueBux
cMiTHUKax 0Oe3 ypaxyBaHHs kiacy ix HeOesneku. Ockinpkn wyactuHa MB 3mimyerscs 3 TIIB i
BUIAJSIETHCSl Ha 3BaWIIa (IOJICOHM), TO CHCTEMa ITOBOJPKEHHS 3 HUMH IOBHHHA BITUCYBaTHCS B
3arayibHy cxemy nudepeniianii norokis TIIB, To6To HeOe3neuni MB 000B’SI3KOBO MOBHHHI OyTH
BiJOKpeMJIeHI Bix 3arampHoro moToky TIIB, mo ocobmmBo BaxuimBo mixg dac emigemii. Ha
KOHTCHHEPHUX MalJaHYuKaXx IIOBMHHI OyTH HaIidHO 130JIbOBaHI €MHOCTI JUIS PO3MIIICHHS
BUKOPUCTAHUX 3aXMCHHUX MACOK, PYKaBUUOK Ta iHMMX MB 3 mojaneimm 3HemKko/pkeHHs M. B iHmomy
BUIIAJIKy, 3a BiACyTHOCTI copryBanHsi TIIB y kepenax yTBOPEHHs, HaBpsii UM BIACTHCS
3HEMIKO/PKyBaTH a0o 3HuuIyBath MB, mo motpamnstors 1o konteinepiB TIIB. IloBomkeHHsS 3
Ha/I3BUYaiiHO HeOe3nedHuMu MB TOBHHHO MOJISTAaTH y PETENILHOMY iX BiJIOKPEMJICHHI Ta 3HHIICHHI.
s 3HemkomkeHHs: Takux MB 3acTocOBYIOTH iHCHHEpaTOpH. BpaxoByioun ekojoriuyHy HeOes3mneky
BUKUAIB TOKCUYHUX PEUOBHH, IHCHHEPALil0 HE MOXHa BBaXXaTH aOCOJIOTHO €KOJOTIYHO OE3MeYHUM
METOJIOM 3HUIICHHS HeOe3neunux MB, a ToMy 11 ciIijl 3aCTOCOBYBaTH JIMIIE B SKOCTI THMYAaCOBOIO
METO/Ty, SIKIIO BIJICYTHI iHIII MOJJIMBI BapiaHTH, HE IMOB'I3aHI 3 TEXHOJOTISIMH CHallfOBaHHA. Perta
MB (Hampuknaz, Aeski moiiMepHi Mmarepiaiu) micisi HaylexxHoi oOpoOku abo Oe3 Hei Moxe OyTu
nepeBeieHa 10 POo3pALy BTOPUHHHUX MaTepialbHUX PECypCiB.
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JISIIOK 4.0., TIOJIKOITAEB C.B., IOB3VYH O.1., KAJMHUYEHKO B,B., BIPUY C.O.
(YKPAIHA, ITIOKPOBCHK JOHEIIbKOI OBJIACTI)

CUIIKATHU MATEPIAJI HA OCHOBI BIJIXOIB
I'TPHUY0O-3BAI'AYYBAJIBHUX KOMBIHATIB KPUBBACY

JloHeybKuu HayioHanbHUU MEXHIYHUL YHIGepCcUumem
85300, na.. llubankosa, 2, Ilokposcwvk, [oneyvka odbracms, Yrpaina,
povzun.aleksey@gmail.com

Abstract. The wastes of ferrous quartzite beneficiation of Kryvbas mining and processing
plants are suitable for production of cellular concrete products. The compressive strength of products
on the tails is 10% higher than that of products on quartz sand. On the basis of wastes of enrichment of
ferrous quartzites as a siliceous component, non-autoclaved foam concrete of the grade with average
density D800, D1000 and strength class B3.5 was obtained; B5.

Bracnigok monan 50-pigHoi poOOTH TipHHYO-30aradyBalbHUX KOMOIHATIB 3 BHUAOOYTKY Ta
30aradeHHsl 3alli3MCTUX KBapmWTiB Ha Teputopii KpmBOacy yTBOpHIIMCH BemW4e3HI TEXHOTEHHI
CIIOPYJIU — XBOCTOCXOBHIIA, B SKMX HAKOIMUYCHO IMOHAJ 5 MJPJ. T BIAXOIIB 30aradeHHs (XBOCTIB).
lopiune ix yTBOpeHHS cTaHOBUTH NoHaa 140 muH. T. KpuBOpi3bKi rippnvo-30aradyBaibHi KOMOIHATH
(I'3K) Bimxomu 30aradeHHsI 3ai3UCTHUX KBAPIHTIB y (HOpMi TBEPIAMX 3AIHIIKIB, M0 y BUTIISAII BOJHOI
cycrieHsii (ITyJpIM), TPAaHCHIOPTYIOTH IIYNBIONPOBOJAMH Bij 30aradyBallbHUX KOMIUIEKCIB Ta
HAMMBAaIOTh Ha CIELiaNbHI KapTH HaMHBY (TUISDKI) — y XBOCTOCXOBHINA (3arajioM IIiCTh 00’€KTiB):
banka [lerpukoBa (IliBmiunuit 1'3K), BoiikoBe (IliBmennuit I'3K), O6’eqnane (IliBmennuit I'3K Ta
I'3K “ApcenopMirran Kpusuit Pir”), Mipomo6iBceke (I'3K ApcemopMitran Kpusuit Pir), 6anka
JlozoBatka (LlenTpansuuit I'3K), xBocrocxoBumia Inrynenpkoro I'3K. XBocTocxoBuina 3ailMaroTh
wiomy no 10 THc. ra; BUCOTa OTOPOJKYBAJIBHUX 1aMO CTaHOBUTH Ouibine 100 M i TepMmiH iX
eKCIDTyaTallil 3aKiHIy€eThCSI.

XBOCTOCXOBHINIA AKTUBHO BKIIOYAIOTHCS B MPOLECH MEPETBOPEHHS NPHPOAHHX EKOCHCTEM
MIPUJIETIINX TEPUTOPIH Y TEXHOTEHHI T€OEKOCUCTEMH PETPECUBHOTO Xapakrepy. JlecTpyKTUBHA JTist X
00’€KTIB Ha CTaH €KOJIOTi1 MOB’s13aHa 13 PPaKIifHO—XIMIYHUM CKJIAJIOM Ta arperaTHUM CTAaHOM CaMUX
BiJTXO/[iB, @ TaKOX 13 3aCTOCOBYBaHMMH TEXHOJIOTISIMH CKJIQIyBaHHS CaMHX BiIXofiB. TexHoreHHi
(akTopH, AKI HUIMH T€HEPYIOThCSI, OJJHOYACHO HEraTUBHO BILIMBAIOTh HA CTaH aTMOC(HEPHOIO MOBITPS
1 IPYHTIB, Ha TIAPOreoJIOTIYHI apaMeTpHU MICIIEBOCTI Ta Ha TiApoxiMmiio mig3zemMHux Boia. HamBomi
IUISDK1, 110 MMiJCUXal0Th, CTBOPIOIOTH IHTEHCUBHE MWJIIHHA. Y TaKiil cuTyauii CyTTEBO MOTipPIIYIOTHCS
YMOBHU TIPO’KUBAHHSI HACEJICHHS; 3POCTAlOTh PH3MKH HETaTUBHOTO BIUIMBY HAa CTaH iX 370pOB’S,
ocobnuBo niTeil. HapocTaroTh Takok €KOJIOro-ColialibHI Herapasin, HEBIEBHEHICTh Y MalOyTHhOMY
TEpUTOpil MENIKaHHS, CTOXACTHYHICTh 3MiH y CTaHi HAaBKOJMIIHBOTO CEPEIOBHIIA, IO B IJIOMY
HETaTUBHO BIUIMBAE HA 3arajibHy SKIiCTh )KUTTS HACEICHHS.

XBOCTH BHUKOPUCTOBYIOTH JUIsSl CIIOPY/DKEHHS BTOPHMHHUX JIaMO Ha XBOCTOCXOBHINAX; SIK
BTOPWHHY CHPOBHHY JUIsi BUPOOHHIITBA OyHiBeIbHUX MaTepiadiB: MICKA 3 BiIXOJIB 30aradeHHs B
OyIiBebHUX PO3YMHAX, SIK JIPIOHI 3aTIOBHIOBAUI Y BAXKKHUX 1 0COOJIMBO BAKKHUX IIEMEHTHUX OETOHAX, y
BUIJIAAI MIEOCHIO MpHU BJAIITYBaHHI OCHOB aBTOMOOUIBHUX JIOpIr, Yy (yHIaMEeHTax OyIiBeNib Ta
CIIOPY[, Uil 3BOPOTHUX 3acumok tomo. Ha xanb, numie 1% BigxoaiB 30aradeHHs 3aJli3UCTHX
KBapILMTiB YTHIIi3YIOTb.

CrBopeHHsT €(EKTHBHUX TEXHOJIOTIH IMepepoOKH TEXHOTCHHOI CHPOBWHH, IO J03BOJISIOTH
BUTOTOBUTH 3 Hei KOHKYPEHTOCIPOMOXHY MPOAYKIHIO JJISl PI3HUX Taly3ed NPOMHUCIOBOCTI, €
aKTYyaJlbHOIO 3aJa4elo.

B po6oti noBeneHo, mo Bigxoau 30aradeHHs 3aMi3UCTHX KBapIUTIB TipHUYO-30aradqyBalbHUX
komOiHatie KpuBOacy mpupatHi Juisi BUpPOOHHWIITBA BHPOOIB 3 HI3JPIOBATOrO OETOHY 1 MOXYTh
3aMIHUTH KBapUOBHH IMicOK. EKclepuMeHTanbHO MOKa3aHO, IO MIIHICTh Ha CTHCK BHpPOOIB Ha
xBocTax Ha 10% BuIIa 3a Taky BUPOOiB Ha KBapLIOBOMY ITiCKY.

Ha ocHoBi BifxoiB 30araueHHs 3a1i3UCTUX KBapIUTIB SK KPEMHE3EMUCTOTO KOMIIOHEHTa MpH
NPUTOTYBaHHI MHOOETOHHOT CyMili (TIIHOYTBOPIOBAY — BiJIXiJ JICOXIMIYHIO BUPOOHUIITBA — CMOJIA
JiepeBHa OMHJICHA — OJIEPKaHO HEABTOKJIABHMN MIHOOETOH MapKH 3a cepelHboro rycturoro (800,
J1000 i xiacy 3a minHicTio B3,5; BS.
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TY34K B.€. (YKPAIHA, JIbBIB)

PEKYIEPAIIISI IPOMHUCJIOBUX BIIXO/IIB — CTAJIAM PO3BUTOK TA
EKOJIOI'TYHA BE3IIEKA HABKOJIMIIIHBOI'O CEPEIOBHUIIIA

Jopaouuii Opean npu J{enapmamenmi exonoeii Jlvsiscoxoi O/A, m. Jlvsis, Yrpaina,
e.mail: viratuz@gmail.com

Abstract. For the purpose of providing sustainable development and environmental security it
is necessary to carry out recuperation of industrial waste that contain scattered rare, rare-earth and
radioactive elements because exactly these elements are indispensable for the development of modern
technologies, nuclear energetics, microelectronics that require a large arsenal of various advanced
materials, i.e., super - hard, corrosion resistant, heat resistant as well as lasers, solar cells, phosphors
and other materials for modern smart - phones, television, radio, tablets, ate., whose manufacturing is
Based on rare, scattered, rare - earth elements.

Cranmuii pO3BHTOK Ta €KOJOriyHa Oe3leka HaBKOJHMIIHHOIO CEpeJOBUINa BHU3HAYAETHCS
HarioHanbHOK — CTpaTeri€o MOBO/DKEHHsS 3 TPOMHUCIOBHMH BIJXOJaMH, $Ka HampaBlieHa Ha
HEOOXiMHICTh BUPIMICHHS KPUTHYHOI CHUTYyallil IO cKiajgacs 3 YTBOPEHHSIM, HaKOMUYCHHSM,
30epiraHHsaM, MEpPepoOJICHHSM, YTHII3alli€l0 Ta 3aXOPOHEHHSIM IMPOMMCIOBHX  BIIXOMIB 1
XapaKTepPU3YEThCSl TOJANBIINM PO3BUTKOM €KOJOTIYHHX TEXHOTCHHHMX 3arpo3, Ta EKOHOMIYHHUM
PO3BHUTKOM JIFOJICTBA - PO3POOJICHHSM IIAHY 3aX0/(IB 1010 MTPOBEICHHS 3aralibHOACPKABHOI KaMIaHii
3 MMATaHb CTPATETIYHOTO MOBOKEHHS 3 BiX0JaMH: 06araTopa3oBoro BUKOPHCTaHHS Ta HepepoOIeHHs
1 yTumizanii 3 MOmMepenHbOI0 iX PeKylepu3alielo — BHUIOOYTKOM PiAKICHUX, PiIKiCHO3EMENbHUX,
PO3CISTHUX Ta PaliOaKTUBHHUX EJIEJIEMEHTIB , I[IHHICTh SKUX 3 4acOM 3pOCTae€, TaK SK IS peajizallii
TEXHOJIOTIYHUX TPOPUBIB ¥ 3-My THCSYONITTI Hamoi 1o0u, MOTPiOHI i MPUHIIMIIOBO HOBI Marepiaim
JUTsl BUTOTOBJICHHS SIKUX Ha TIEpIIe MICIle BUXOAATH PiIKICHO3EMENbHI €IEMEHTH Ta PiIKICHI METalln
JUIS CTBOpEHHSI : CMapT(OHIB, TEJEBi30piB 3 IUIOCKUMH €KpaHaMH, MOHITOpH KOMII'IOTEiB,
KOMIIOHEHTH €JIeKTPOHIKH, CWIIBbHI TocTiiHI MarHiTH, GPS-HaBiraTopm, pamapwu, na3epd, KBaHTOBI
TeHEepaTOPH, HAIMIIHI, HAJKAPOCTIMKI MaTepianu JJisi KOCMIYHOI Ta BICHKOBOI TEXHIKH, €JIEMEHTH
KOHCTPYKIH SIGPHUX PEaKTOPiB, aTOMHI MiKkpobaTapei, Jieryiodi 1o0aBKH A KOILOPOBOi Ta YOPHOT
MeTajyprii, Karaji3aTopu B XiMiUHIM HOpPOMHUCIOBOCTI. Yce Le HE MOXKIMUBO BUTOTOBIATUH 0Oe3
BUKOpHCTaHHs pifkicaux: Ga, Ge, In, Tl, Os, Ir, Zr, Hf, Nb,Ta, Li, Cs, Rb, Sr, piakicHo3emenbHuX
(P3E): Y, La, Ce, Pd, Nd, Pm, Sm, Eu, Gd, Th, Dy, Ho, Er, Tm, Yb, Lu, B ToMy uunciti pagioakTHBHHX
€JIEMEHTIB, 1110 3aCTOCOBYIOThCS B SIIEPHIN MEIUIIMHI .

Bigxomu, 1Mo yTBOPHOIOThCS Yy TMpolieci BHAOOYBaHHS, 30aradeHHs, XiMiKO-MeTallypriiHOT
nepepoOku, BUI0OOYTKY KOPUCHHUX KOIIAIWH € BTOPHHHUM CHUPOBUHHUM PECYPCOM JUIsi Oy/IiBHUITBA Ta
SHEPreTUKH, SIKI MICTUTh Pa30M 3 KOMIUICKCOM I[IHHUX KOMIIOHEHTIB Ba)XKKi TOKCHYHI enemeHTH: Ph,
Hg, Cd, Cr, Be, As, Se, Sb, Bi, B Tomy uucai pamioaktussi: U, Th | ski HeoOximHO mo0yBatu 3
BIJIXOJIIB U€pe3 TOKCUYHICTh 1 pali0aKTUBHICTb TX.

Pazom 3 1uMm, BCi 111 €IEMEHTH € PO3CITHUMHU eJIEMEHTaMH Y 3eMHiH KOpPi, TOMY MICTSTBCS Y BCIX
PYJAHUX KOHIIEHTpaTaX, a 3HAYUTh Yy BCIX NPOMHUCIOBHMX BIJXOJax: BiJBajiaX, IIJIaKax, [UIaMaXx,
Kap’epax, TepUKOHAX, B XBOCTaxX 30aradeHHs, (uoTamii ByriUis Ta MOMi-MiHEPATBbHUX PYI, YOPHOI i
KOJILOPOBOT METaITyprii, XiMiYHO-TIpHUYMX BUPOOHHIITB, III0 BUMArae ix pexymnepaiii — BUJ00yTOK 3
yCiX TPOMUCIIOBUX BiIXOMiB WX IIHHUX KOMITOHEHTIB .

Tak, mpu 3ropsiHHI Byrijuis uvactuHa MikpoenementiB (Sr, Ba, Sc, Y, La, Ti, Zr i inmm)
HAKOIMMYYIOThCS B nuIaky. Ixui exementu (poscisai: Ga, In, Tl, Ge, Sn, Pb i inmri) npu TemmepaTypi
1000°C BMHOCATECS 13 30HM BHCOKHMX TEMIIEPATYP i KOHIEHCYIOThCA B enekTpodineTpax (mpu 100-
120°C), 36arauyroumn co6o0 JIETIOTY 3011y, SKa MICTHTh paioakTHBHI exeMentd Th i ypan U. Lls 30ma
MOTPAIUIAE Y 30J0BiIBAIN sIKi HAOYBAIOTh BIACTUBOCTEH TEXHOI€HHUX POJIOBHIIL .

Pynu xonmsopoBux meraiiB okpim Pb, Zn i Cu, mictsars pinkicui: Cd , Se , Bi, Au, Ag, Hg,
Gd, Ga, Ge, In enementu, meranu mnaruHoBoi rpymu: Ti, Pt, Re, Rh, Ru, Pd, Os, Ir , a Takox P3E,
3okpema: La, Nd, Dy, Ho, Y, Ce, Yb , mo 3actocoBytoTh i1 CHHTE3y Ja3epiB Ta HAHOMATEPIaAiB.
Texnosorii ix BumoOyTKy omucani B kHu3l B.€C.Ty3sk «Pekymepailisi mpoMHCIO-BUX BIAXOJIiB»-
2019 p. — 440 c. exeKTPOHHY BEPCiIO SIKOI MOKHA 3aMOBHUTH TI0 eJI.TIoITi: Viratuz@gmail.com.
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TY34K B.€. (YKPAIHA, JIbBIB)

CIIOCOBU BUJOBYTKY PIAKICHUX EJIEMEHTIB
3 IPOMUCJIOBHUX BIAXOIIB

Jopaouuii Opean npu Jlenapmamenmi exonoeii Jlvsiecoxoi O/[A, m. Jlvsis, Ykpaina,
e.mail: viratuz@gmail.com

Abstract. Rare, scattered and rare — earth elements, that for a long time did not find a
widespread use, nowadays appeared on the leading edge of numerous advanced technologies of
manufacturing modern efficient devices. The following new branches of industry, science and
technologies are based on the use of these elements: solar power energetic, infrared optics,
optoelectronics, laser technology, electronic computers, advanced thermal — vision instruments as well
as solar cells, quantum generators and so on.

PigkicHi Ta P3E mo MicTsthcs, 30KkpeMa ,B 1JIbMEHITO-TUTAHOBHUX pPyJlaX, B XBOCTaX 30aradycHHs
ypaHOBHX Py (Baxki nantaHoinu i Y), y dmrooputi CaF,, B Hedenini — rIHHO3EMHIA pymi Uit
Bu00yTKy amominito KNas[AlSiO4s, 3 momimkamu Ca, Mg, Ti, Be, Rb, Ga, Th, U i P3E, i ocobiiBo B
anatuti Cas[COs][PO4]s(F, Cl, OH, O), mo micturs Sr mo 11%, a Takox P3E, Th, U i € ocHoBHOIO
CHPOBHUHOIO I BUAOOYTKY (hochopy IICHs SIKOr0 HArpOMAKYIOTHCS BEIHKI 00csIru (GpocdorimcoBux
BIIXOMIB — BTOPHMHHOI CHPOBHHHU IS BHUTOTOBICHHS OVIIBEILHUX MaTepianiB, BUAOOYBAIOThH
epepoOKOI0 Py, KOHIICHTPATIB Ta BIOXOMIB, CIOYATKYy TpaBiTAIIHHAM 30aradeHHSIM I BIUTYYICHHS
BAXKHUX METAJiB, Jalli 3MIHCHIOIOTh XIMIYHY IEpPepoOKYy BHIIY)KYBAaHHSM, IO BKIIOYAE€ BHITYUCHHS
PadiOaKTUBHUX CIEMEHTIB Ta BHIUICHHSIM KoHIEHTpaTiB P3E y BUTIAml TiApOKCHIIB, (DIFOOPUIIB,
okcanaTiB Ta po3aineHHsM camux P3E 1 omep:kanns 3 Hux MetamiB. s posginerns P3E i ouuctkm ix
BiJl OMIMIKIB 3aCTOCOBYIOThL OCAKyBaJbHI METOIH, CEIEKTHBHE OKMCIEHHS a00 BiJIHOBICHHS,
10HHOOOMiHHY cOpOIif0 1 piauHHY ekcrtpakmito. Hampukman, mis Bumiienas Ce, pimme Proi Th,
3aCTOCOBYIOThH CEJIEKTHBHE BimMHOBIECHHS K 1t Eu, v Burisiai EUSOs, a Takox Smi YD i inmmx. [1,2,3].

Y cBiTOBIi TpakTUlli HA0yBa€ 0COOIMBOTO 3HAYEHHS BUA0OYBaHHS piakicHUX, P3E, poscisanx
Ta pafiOaKTHBHUX €IIEMEHTIB 3 JUMOBHX Ia3iB Ta 30JIM ITCIIS CIIAIFOBAHHS BYTLLIA, IO MICTHTH. M(Q,
Mo, As, U, Ti, J ,Co, Hg, Li, V, Sr, Be, Zr, Ge , a Takox 3 XBocTiB ¢uorallii, 30arayeHHs Byriuis,
MOJTi-MiHEepaJIbHUX PYI, BYTUIBHUX TEPHKOHIB, BiIBANIB BYTUIBHUX IIaXT, IPOMHUCIOBHX BiIXOIB Bif
BHPOOITKY KOJBOPOBUX MeTaiiB: Miai Cu, muaky Zn, amominito Al, kobamsty CO , 3i m1aky 9aByHy i
iH., mo mictatsk (P3E): Sc -ckanmilt, Y - iTTpiid, La - manTaH i oro psin 3 14 enementis: Ce - nepii, Pr
- mpaszeoauM, Nd - neogum, Pm - mpomeriii, Sm - camapiii, Eu -espomiii, Gd - ragomniniii, Th -Tep6iii,
Dy - gucmposiii, HO - romemiii, Er - ep6iii, Tm - tymiii, Yb — irep6iii, LU -mroremiii, 6e3 sxux
HEMHCITUME BHPOOHHIITBO OYIb-KOTO CY4aCHOrO BHCOKOTEXHIYHOTO MTPOIYKTY. 30KpeMa, B alTai ix
MICTUTBCS SIK MiHIMyM 17 1e: B JiTiii-ioHHIM Oarapei IulaHIIeTa BUKOPUCTOBYEThCs La - nmaHTaH, B
OiuHMX MarHiTax i KpirieHHs cMapr-kpuinku; Nd - HeoquMOBHil CIIaB, MPH TOMIPOBII CKIISHOT
KPUILIKH eKpaHy 3acTocoByeThest okena Ce mepiro i Tak nami [2,3].

Minimizalliss 00CSTiB HAKOIMYEHHS BIJIXOJIB MOXJIMBA JIMIIE Yepe3 CTBOPEHHS MOTY)KHOCTEH 3
iX ekoyoriuHo 6e3mevHoi yTumi3alii — a caMe peKyrepaiii , o BeJe 10 pO3pOOKH HOBITHIX THIIOBHX
TEXHOJIOTIYHUX MPOEKTIB HAYKOBO-JOCHIIHUMH 1HCTUTYTaMH, TPOEKTHHUMHU OpraHizalisiMu 3
OJIHOYACHUM BIIPOBA/KCHHSM THIIOBUX IPOCKTIB HABYAJILHOTO IUIAHY JUIS MIJBUIICHHS SKiCHOT
OCBITH MO0 BHWKOPUCTAHHS IIMX HOBITHIX TEXHOJOTiH Yy BHIIMX HABYANBHUX 3aKIafax, IIo0
3MIACHIOIOTH MIATOTOBKY (haxiBIIiB 3 XiMil, €KOJIOTi, EKOJIOTIYHOI OE3MeKH.

Hns uporo aBTopoM po3pobieno 32-a IlarentiB Ykpainu Ha BuHaxoau mo «Crocobam
BUJIOOYTKY PIIKICHUX, PIIKICHO3EMEIBHUX Ta PaJlioaAKTUBHUX €JIEMEHTIB 3 MPOMHCIOBUX BIIXOJIB Ta
X yTumizarii», ONUCaHuX y KHUTax:

1.Tyzsx B.€. TeopeTruHi OCHOBH YTHIIi3allii MPOMUCIOBUX BiAXOIIB Ta CHHTE3y 3 HHUX HOBHUX
OymiBeNTbHUX MaTepialiiB (3HEMIKO/KEHHSI OTPYWHUX TOKCUYHUX PEYOBHH, Pa/IiOAKTUBHUX BIIXOJIIB)-
JIsBiB: LlenTp €Bporn, 2011. — 248 c.;

2. Ty3zsk B.€. XiMist piAKICHHX, PIAKICHO3EMEIbHUX, PO3CISHUX Ta PaJiOaKTUBHHUX €JICMEHTIB.
[30Tomm, mobyBanHs, 3acTocyBaHHs.- JIbBIB: Kamensp, 2017. - 516 c.(enexkTpoHHY BEpCil0 MOXHA
3aMOBUTH 110 eJL.IOMTI: Viratuz@gmail.com.).

3. Tyzsk B.€. Pekymepaliiss mpoMHCIOBUX BIJXOJMIB (TeXHOJOTIl BHIOOYTKY PiJIKiCHUX,
PlAKICHO3eMENbHUX, PO3CIIHUX Ta PaJiOaKTHBHUX €JIEMEHTIB 3 MPOMHCIOBUX BinxoaiB) — JIbBiB:
«Kamensip», 2019 p. — 440 c.
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TY3SK B.€. (YKPAIHA, JIbBIB)
METO/IY 3HEIIKOKEHHA 1 YTUJII3ALIL MIPOMHUCJIOBHUX BIIXO/IIB

Jlopaouuii Opean npu Jlenapmamenmi exonoeii Jlvsiscokoi OLA, m. JIvsis, Ykpaina,
e.mail: viratuz@gmail.com

Abstract. Modern chemistry of the third millennium is marked with the creation of new
nanotechnologies and techniques of synthesizing novel materials containing rare, scattered and rare —
earth elements as well as radioactive ones along with their Isotopes. Some of these elements have a
large cross — section of capture (i.e., absorption) of rapid thermal neutrons which makes it possible to
utilize then in nuclear engineering, medicine such as radiotherapy, diagnostics, etc., rocket
construction, creation of novel radars, aircraft and space technology.

€ /1Ba THIA METOJIB 3HEMIKO/HKEHHS BIAXO/IB - peKynepaliiHuil, mo nepeadayac BUAUICHHS 3
BiJIXOiB I[IHHUX KOMITOHEHTIB B TOMY YHCJI PaIi0aKTHBHUX i30TOIIIB , 3 MOJAIBIIOI0 X TepepoOKOI0
SK BTOPUHHOI CUPOBUHM Ha TOBAapHUH KiHIIEBUH MPOAYKT, JOBOASYH BUPOOHUUITBO 10 0€3BiAXOIHOT
TEXHOJIOTi]; APYTUil METOJ AECTPYKIIMHHUN - THUN 3HENIKO/KEHHS, 32 SKUM KOMITOHEHTH BiIXOiB
PYHHYIOTh 1 PEKyNbTHBYIOTH — II€ TPUMITHBHHN CIIOCIO yTHITi3amii MpOMHCIOBHX BITXOIB ,IIO
CBITYMTH NMPO HU3BKHI PIBEHb LHMBLII3Allli CYyCIUILCTBA B SKOMY BiJIOyBa€ThCSA yTHIII3allis LIHHUX
KOMITIOHCHTIB 4epe3 3HEIIKO/KCHHS PEKYJIbTUBAIEI0 — sKa CIPUYMHIOE 3a0pyJHEHHS TPYHTIB
BOXKHUMH, TOKCHYHMMU METalaMH 1 €KOJIOTiI0 B IJIOMY, IIO € HE JOIyCTUMHUM MJISi Cy4acHOIo
MiX0My MO cTparerii pO3BUTKY JIOACTBA LHUBUII3AIi 3-TO THCSYOJITTS - €HOXH EKOJIOTIYHO
0e3MeYHoTo iCHYBaHHsI Ha 3eMJTi.

Ximist 1 XIMIYHI TEXHOJOTil BUAOOYTKY pIOKICHUX, PIIKICHO3EMIIBHHX €IIEMEHTIB Ta
palioaKTUBHUX 130TOMIB 3 MPOMHUCIOBUX BIJXOMIB € OCOOJMBO aKTyallbHOK 1 HEOOXiTHOI st
BBEJICHHSI HABYAJBHOTO KypCy B y4OOBI MpOrpaMu XiMiKiB-TE€XHOJIOTIB, €KOJIOTIB, TaK SIK, 3 OJHOTO
0oky 0€3 LKX €JIEMEHTIB HEMHUCIUMUI PO3BUTOK HOBOI TEXHIKM, KOCMOHABTHKH, T'€JIiOCHEPTETHKHY,
MIKpPOETIEKTPOHIKH, IS SKAX HEOOXiMHWH BETMKWI apceHas pi3HOMAaHITHHUX HOBITHIX MaTepiaiiB, a 3
Jpyroro — 1e BHUPINICHHS NMHUTaHb TEXHOTGHHOI Oe3MeKH MOBKULISA. Y CBiTOBiM NpakTuili HaOyBae
0co0NMBOTO 3HAuYCHHs BUAOOYBaHHs pinkicHUX, P3E, poscisHUX Ta pamioakTHBHUX EJIEMEHTIB 3
NPOMHCIOBUX BigxoniB. Hampukinan, epekTuBHUM BUSBHBCS aMEPUKAaHCHKHH CHOCIO 3a paxyHOK
cynp(haTy aMOHil0, 3a JOTIOMOTOI SIKOTO BAAJOCS BHUTATTH ONU3bKO 89 BiJICOTKIB BiJl 3araJbHOTO
BMICTY piJKICHO3eMENbHUX MeTaliB 3i 3pas3kiB Byriuis (264 wr/kr). AGo cmoci® BUAiICHHS
pinkicHozemenbHux enemeHTiB (Ilatent VYkpainm Ne 52905 - aBrop Tyssx B.€.) 3 momomororo
TiAPOKCUIY KalbIlito, sikuii mepeBoauTh P3E B Hepo3unHHMIT 0caa pa3oM 3 ypaHOM Ta TOPIiEM.

VYkpaina Ma€ MoTyXHHUU TpHUY0-T00YBHUI MOTEHINAN 1 3aliMa€ OJTHE 3 POBITHUX MICIh Cepesl
€BPOTECHCHKUX KpaiH 3 BHAOOYTKY 3ali3HHX 1 MapraHieBHX pyJ, KaM'sHOTO i Oyporo BYTiJUIs, pyn
KOJIbOPOBUX 1 PIIKICHUX METaJiB, CaMOpPOMHOI CipKH, KaM'sHOI Ta KalliiHOi coJjeil, BUPOOHUIITBY
(dhepomMapraHiiro i rMHO3eMy, aje YKpaiHa He JoOyBae 3 X BIAXOJIIB IIIHHUX KOMIIOHEHTIB PiIKICHHX,
PiAKICHO3eMENBHUX ENEMEHTIB , 10 € JUIsi Hei BEeNMKOI0 TMEepPCIeKTHBOI0 y PO3BUTKY CKOHOMIKH,
cTpaTerii MOBOKEHHS 3 MPOMHUCIOBHUMHU BiAXOAaMU Ta PO3BUTKY CYYaCHMX TEXHOJIOTiH CHUHTE3Y
HOBITHIX MarepiaiiB, onuc kux € y kausi Tyssk B.€. «Pexynepauis npomuciioBux Binxoais» - 440
C., EIEKTPOHHY BEPCit0 AKOT MOYKHA 3aMOBHTH TIO €J1. TTorTi: Viratuz@gmail.com.
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3EJIEHBKO 10.B., BE30BCBKA M.C., PO3I'OH O.B. (YKPAIHA, JIHITIPO)

AJIBTEPHATUBHI METO/M ITOBOI’KEHHA
3 BIAXOJAMMU IIMM 3AJII3HUID

Jninpoecokuii HayionanbHutll yHigepcumem 3ani3HUYHO20 MPAHCNOPMY
im. akao. B. Jlazapsana, 49010, eya. Jlazapsana, 2, [uinpo, Vkpaina; dnuzt@diit.edu.ua

Abstract. The report deals with the ecological status of railway transport companies in terms of
waste generation. In particular, it is shown that waste oils are produced in significant quantities.
Methods of waste disposal of this type are also given, and some research results on the possibility of
using natural adsorbents to restore their properties are given.

B ymoBax inTerpanii 7o €BpomnenWchKOro COK3Yy OAHUM i3 HAUNPHOPITETHIIIMX MUTaHb CTA€
exosoriuHa Oe3rneka 1 Ha 3aJi3HHYHOMY TPAaHCHOPTi. B IMX yMoBax cHocTepiraeTbcs MiABHIICHHS
BUMOI' JI0 SKOCTI HAaBKOJHIIHBOI'O IPUPOJHOIO CEpPEelOBHINA, Ha sKe, OE3CYyMHIBHO, BIUIMBAE
YTBOPCHHSI Ta PO3MIIIICHHS BIIXOMIB. AHaNi3 CHUTyalii Ha 3ali3HUIN, MIATBEPAMB, IO BIIXOAH €
3HAYHOIO EKOJIOTi4HOI mpobiemoro. [lomMik iHIUX BiAXOAIB BEIMKMMH 0OCSATaMU YTBOPEHHS
BiJIPI3HSIOTHCS BiJIXOAM MATMBO-MACTHIIFHUX MaTepiaiiB, a caMe: BiIIpallbOBaHi OJMBHU Pi3HUX THITIB
— MOTOpHI, TPAaHCMICIi#HI, IHAYCTpiaibHi.

OCHOBHMMH HamnpsIMKamMy TepepoOKH BiANIPalbOBAHUX OJIMB € CIIJIbHA MepepoOka y cymimi 3
HaTOO Ha HadTomepepoOHUX 3aBOJAX Ta I[JIOBA IX MepepoOKa 3 OTPUMAHHSIM KOMIIOHCHTIB OJIUB
(perenepartis). [loMix iHIIAX OKPEMO MOXKEMO BUAUTHTH Takuil (i3MKO-XIMIYHHAN METOJ pereHeparii
BiJIpallbOBaHUX OJIUB SIK aacopOuis. AncopOeHTH — cuiikarenb (TiApaT KPEeMHI€BOi KHCIOTH,
aMop(HUN KPEeMHE3eM), OKCHJ aJIFOMIHII0, aJFOMUHOCWIIKATHUN KaTali3aTop, BUOLIIOKOYI TJIMHUA —
OCHTOHITH (MOHTMOPUIIOHIT, KIIHOMNTIJIONIT, AaCKaHIT, MAJIHTOPCKIT Ta iH.). BuOimrorowi rimuHH
3aCTOCOBYIOTHCSl HAWUaCTiIlle, OCKIJIbKK BCl IITYYHO MPHUTOTOBaHI aacopOeHTH nedinuTHi 1 moporo
KOILITYIOTh, & BHOUTIOIOY] TJIMHA — TPUPOTHHI aIcOpOeHT, NEIIEBUi i TOCTYIHUMA, TaKui, 10 Mae
JIOCTaTHBO BHCOKY aJICOpOIiiiHy 31aTHiCcTh. Haif0inbie po3moBCIOKEHHS OTPUMAIIO BUKOPHUCTAHHS
TaKUX TPUPOIAHMX IICONITIB, K KIIHONTHIONIT, MAJUTOPCKIT, IIYHTIT, MOPJEHIT, MOHMOPIJIOHIT Ta
mrabazit. B Vkpaini € cBoi 3amacHm OpUPOAHUX IEONITiB, TaK MIMPOKO BiJIOMi POJOBHILA
KIHONTLIOMITY ¢. COKIpHHUIIS, a TAKOXK MOHTMOPUIOHITY ¢. [lamrykiBka. L{i 3amacu 1ocTaTHbO BEJMKI
JUTS IIAPOKOTO 1 pi3HOOIYHOr0 BUKOPUCTAHHS B PI3HUX rally3sX HAPOAHOTO TOCIIOAAPCTBA.

ABTOpaMHU TMPOBOAMIUCH JOCTIKESHHSI MOMJIMBOCTI BUKOPHCTaHHS IEOJITIB, 30kpema Co-
KipHHUIIKOTO POJIOBUINIA ISl BiJJHOBJICHHS MapOK MOTOPHHX OJIMB, 1[0 BHKOPHCTOBYIOTHCS Ha
HiANPUEMCTBAX 3alli3HUYHOTO TpaHcropTy. byB BunpoOyBaHuil MeTOn, B SKOMY IO€IHYBAlIOCh
BiJICTOIOBaHHA, 00poOKa ajcopOeHToM Ta neHTpudyryBaHHas. st KOHTPOIIO Ta OMIHKH OTPHUMAaHUX
pe3yibTaTiB BUKOPUCTOBYBAJIM 3HAYEHHS TAaKOTO Mapamerpa, sK ONTHYHWI MOKAa3HUK 3a0pyJHEHHS
OJIUB, L0 BCTAHOBIIIOE IPUCKOPEHUH METO/1 OLIIHKY 3a0pYAHEHHS BiINPAllbOBAHUX OJIMB MPOAYKTAMH,
AKi yTBOPIOIOTBCS NPM €KCIUTyaTallii JIBUIYHIB, i BUMIPIOEThCS y cM™’. 3Ha4eHHs OpPaKyBaJbHOTO
MOKa3HUKa MpHU IbOMYy CcTaHOBUTH 1300 cM’, 3HaueHHs 3a0pYAHEHOCTI JUIsl OJIUBH, 3 SKOIO
0e31ocepeIHpO NpaloBaiy, ckiaanano 1305 cvm™,

[Tpu BunpoOyBaHHI MEPKOIIAIIHHOTO METOIY Y BCiX BUTAAKaX 3a0pyAHEHICTh MPH TEMIIEpaTypi
25°C memo 301bIIMIIACE; MU i€ TIOB’SI3YEMO 13 MOTPAIUISIHHAM Y Hei ApiOHOAUCIIEPCHUX CKIIAIOBHX
aIcOpOEHTI IPH TOMY, IO B A3KICTh OJIMBH MPHU TaKiil Temmeparypi 1ocuth Bucoka. [Ipu noganbmomy
HarpiBaHHi IMOKAa3HWKH IO HOKpauiuch. HaiOinpm epeKTHBHO OCBITJIEHHS HPOXOJWIO NPHU
temnepatypi 70°C, Halikparuuii pesysbrar ckinas 1272 cvm™, [lpu BUIIpOOYBaHHI KOHTAKTHOTO METOIY
3HA4YCHHS 3a0pyTHEHOCTI NMPY BUKOPHUCTAHHI PI3HUX TUIIB aJICOPOEHTIB 3HU3MIIOCH Y HE3HAYHIH Mipi:
MakcHMabHO 10 1288 cml, mo moB’s3aHO i3 HE3HAYHOK KOAryJSALICI0 3aBUCIUX YACTOK i 5K Y
NOIIEPEHBOMY BHIIAAKY IOTPAIUISTHHAM 0 OJIMBHU IpiOHOAMCIIEPCHUX CKIIAJ0BUX aCOPOCHTIB.

IIpoBeneHi eKCHEpUMEHTAIbHI MOCHIDKEHHS MOKa3aJid, [0 BHKOPUCTAHHS ajcopOIidHOrO
METO/Iy HaBITh 13 JIOJIATKOBUM 3aTy4CHHSM IIEHTPUPYTYBaHHS He Jla€ HeoOXiaHoro epekty. OTpumani
pe3ybTaTH MiATBEPIMWIN HEee(EKTHUBHICTh BUIIPOOYBAaHUX METOJIB uepe3 HU3bKUHA €(EeKT OUMCTKH,
HEBUCOKMI BHXiJ OUYMIIEHOTO NPOAYKTY, BTPATH OJHMB 1 CIOHYKIM AO HOAAJBILIOTO MOLIYKY
aNbTEPHATHBHUX BapiaHTiB MOBODKEHHS 3 TAKHMH BiIXOZaMHU.
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JIMUTPUKOB B.IT., TUIALYK JI.JI., BAKAJI C.B.,
BAKAJI B.C. (YKPATHA, TIOJITABA)

AITAPATHO-TEXHOJIOI'TYHA CXEMA PEHUKJIIHI'Y JIOMY KOHCEPBHHUX
BAHOK 3 OTPUMAHHSAM TEXHIYHUX ITPOAYKTIB

Tonmascwka depoicasna azpapha akademis,
eyn. Ckoeopoou, 1/3, m. I[lonmasa, 36003, Ykpaina, vpdmitrikov@gmail.com

Abstract. The purpose of the research is to develop on the basis of environmentally safe,
resource-saving technology the apparatus-technological scheme of scrap tin cans recycling with the
return to the tin and iron production sphere in the form of their derivatives. The achievement of this
goal was carried out by theoretical and experimental researches, allowing to choose the direction of
scrap tin cans recycling with the estimation of the parameters and factors of influence on the reagent
process of scrap recycling. In experimental studies, reagent method and physical modeling were used
in conjunction to verify the proposed method of scrap cans processing. The results of studies on
reagent processing of scrap tin cans with a selection of individual components in the form of their
derivatives are presented. The equipment-technological scheme of scrap processing with obtaining of
technical products have been developed.

Mertoro gochimkeHb € po3poOka Ha OCHOBI EKOJOTIYHO Oe3medHoi, pecypco3depirarodoi
TEXHOJIOTII amapaTypHO-TEXHOJIOTIYHOI CXEMH PEUUKIIIHTY JIOMY JKEPCTSHHX KOHCEPBHUX OaHOK 3
MOBEPHEHHAM Y chepy BUPOOHHUIITBA 0JIOBA 1 3aJ1i3a Y BUIJISAIL X IMOXITHUX.

JloCSITHEHHST TTOCTAaBJIEHOI METH 3/IMCHIOBAIM TEOPETHYHUMH 1 EKCIIepPUMEHTAIbHUMHU
JOCHIDKEHHSIMH, 0 J03BOJISIIOTh BUOpPATH HAIPSIM PEHUKIIHTY JIOMYy KOHCEPBHUX OaHOK 3 OI[IHKOIO
napaMeTpiB i YMHHHUKIB BIUIMBY Ha PEareHTHUH Mpolec yTwiizamii jomy. Y eKCHepUMEHTaTbHHX
JOCITI/DKEHHSIX BHKOPUCTOBYBAlM CITUIBHO pPEareHTHU Metox 1 (i3uyHe MOJETIOBAaHHS IS
BepHdiKallii 3arrponoHOBaHOTO CIIOCO0Y MePepOOKH JJOMY KOHCEPBHUX OaHOK.

HaBeneHo pesynmbTaT AOCIHIIKEHb 3 PEareHTHOI MEpepoOKH JIOMYy KOHCEPBHUX OaHOK 3
BUJIICHHSM OKPEMHUX KOMITOHEHTIB y BUIJISAL iX moxigHuxX. Po3poOieHo Onok-cxemy 1 amapaTypHO-
TEXHOJIOTIYHY CXeMY IepepOOKH JIOMY 3 OTPHUMAaHHSIM TEXHIYHHAX MPOTYKTIB.

PenukitinT JIOMy JKEpCTAHUX KOHCEPBHMX OaHOK BKIIIOYA€ THIOBI TPOLECH 1 amapaTH, M0
BUKOPUCTOBYIOTh B XIMIUHIH TEXHOJIOTIl JJISl PO3MUICHHS CKIQJHUX TEXHIYHUX cymimed. Cxema
CKJIaJICHA 13 CTaHIAPTHOTO yCTAaTKyBaHHs, SIKE IiJOMPAIOTh MO KaTalorax (ipM-BHTOTIBHHKIB, HOTO
napaMeTpu poOOTH KOPUTYIOTh IIPU MYCKO-HAIaro/KyBaJbHUX pOOOTaX 3 ypaxyBaHHSIM BiJIOMOCTEH,
SIKI MICTUTh CIICIliaJIbHA JIiTepaTypa.

Criz TakoX neper0aduTH MOXKIIMBICTh PErYJIIOBaHHS MapaMeTpiB poOOOTH TEXHOJOTIYHOI JiHii 3
PELMKIIIHTY JIOMY KOHCEpBHMX OaHOK B IIMPOKMX MeXKaxX 13 3aCTOCYBaHHSIM IPOTPaMHOTO
3a0e3MeueHHS.

3anpornoHoBaHO OE3BIAXOMHUM, pecypco30Oepiraoymii 1 €KOJIOriYHO Oe3MeyHuid  Crocio
BUJIYYCHHA 3 JIOMYy MXEPCTSHUX KOHCEPBHHUX OaHOK TEXHIYHMX NPOAYKTIB - okcupmy 3amiza(lll),
komrutekcy osnoa(ll), mpuaaTHUX A7 MOJAJBIIOTO BUKOPHCTAHHS, a TaKOX J00OpUBa IS arpapHUX
KynbTyp. Ilpu BignoBigHiA Moaudikaiii JaHU METOJ] MOXE 3HANTH 3aCTOCYBAHHS JIJIS PEIUKIHHTY
IHIDUX BUIIB JIOMYy, IO MICTSATH OJIOBO, HANpPHKIAJ, BiJNPalbOBaHUX CBUHIIEBO-OJIOB'STHUX
aKyMYJISTOPIB.
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HEJIOCEVIKIHA B., KMI[IOK O., CAKAJIOBA I'.B.,
BACUJIIHUY T.M. (YKPAIHA, BIHHUILIA)

METO/]I YTHUJII3ALII BIAIIPALIIbOBAHOI'O BEHTOHITY

Binnuyskuil deporcasnuii nedazociunuil ynisepcumem imeni Muxatina Koyobuncbkozo
eyn. Ocmposvbkoeo 32, m. Binnuya 21001

Abstract. Studies have been conducted to use spent bentonite in tanning and filling processes.
Treatment of spent bentonite with natrium carbonate provides a high level of dispersion of
montmorillonite, changes in the surface of the mineral and its rheological propert. The content of 3-
5% of chromium ions provides sufficient stability of the modified dispersions of montmorillonite. The
efficiency of modification of montmorillonite has been proved and the expediency of using mineral
dispersionfor qualitative formation of the structure and properties of the leather during tanning has
been established.

[lpu BHKOpHCTaHHI MPUPOAHUX TIMHUCTHX COPOCHTIB CTIUYHY BOAY MOXKHA OYHIIYBaTH BiJ
3a0pYAHIOIOYMX PEYOBHH IO NPAKTHYHO HYJIHOBHX 3aIMINKOBHX KOHIEHTpAIl MONIOTAHTIB.
3HaYHUMU TIepeBaraMu METOAY € Te, 0 COPOSHTH MOXKYTh J1ecopOyBaTH PEUOBHHU 3 BOJIU TP OYyIb-
SIKUX KOHIICHTPAIiSX, Y TOMY YHCII W JOCHUTh MaJMX, KOJH IHINI METOAM OYMIICHHS BUSBJISIOTHCS
HeedekTuBHUMH. Jlo TiepeBar NMpUPOMHUX TIMHUCTHX COPOEHTIB MOXKHA BIIHECTH JIEIIEBU3HY Ta
JIOCTYITHICTb.

AKTyaJbHICTh, MEPCHEKTHBHICTh Ta IE€pPEeBard 3acTOCYBaHHS MPHPOJHUX MiHEpaIbHUX
cOpOeHTiB, 30KpeMa OEHTOHITOBMX TJIHMH, y TPOIecax OYHWIIECHHS CTIiYHHUX BOJ OOTPYHTOBAHO B
OaraThOX HAyKOBHX mpamgx. [IpoTe TUTaHHA HAKONMWYEHHS COPOEHTIB, SKi BUKOPHUCTAN CBIi
COpOIiiiHMI TOTEHIIa], pereHepamii ado iX yTWIi3alil 3aJIMIIAETbCS AaKTyaJIbHAUM 1 BHMAarae
CTBOPEHHS KOMILJICKCHUX O€3B1IXOIHUX TEXHOJIOTIH.

AHaii3 oCcTaHHIX IOCIHIKEHb Ta MyOJNIKamii CBIMYUTH MPO Te, M0 MpoOiieMa HAKOTHMYSHHS
BiJIIPaIlbOBAaHNX COPOEHTIB YAaCTKOBO BHPINIYETHCSA NIISTXOM BiTHOBIICHHS COPOIIITHUX BIACTHBOCTEH
COpOCHTY JUIS TIOBTOPHOTO BHUKOPHUCTAaHHS B OYMCHHUX TEXHOJIOTIYHMX mporecaXx. KomOiHOBaHI
COpOIiifHI MaTepiaal TPOMOHYEThCS YTHII3YyBaTH B SKOCTI HAIMOBHIOBA4Ya MPH BHPOOHUIITBI
achanpTOOETOHY, TPOTYapHO! IUIMTKH, IETJIM Ta IHMUX OYAIBENBHHX MaTepialiB Ta KepamidHOi
npoaykiii. Takoxx nmaBHO 1 J00pe BiOMa JONUIBHICTH BHKOPHUCTAHHS OCQIIB CTIYHMX BOJ 1
BiZIIpaIibOBaHUX COPOCHTIB B SIKOCTI CLIILCHKOTOCHOAAPCHKOTO 100pHBa.

[IpoBoMINCh MOCHIPKEHHS 3 BHUKOPUCTaHHA MOAM(]DIKOBAHOTO OEHTOHITY B TIpolecax
JyOJleHHS 1 HalTIOBHEHHSI IIKIp 3 METOIO PO3IIUPEHHS CIIEKTPY X QYHKIIOHATBHUX BIACTHBOCTEH. Mu
crpoOyBai OTPUMATH MOJU(IKOBaHI JUCIEPCii MOHTMOPHJIOHITY Ta JOCIIAMTH iX BJIACTUBOCTI B
mporiecax Jo AyOIOBaHHS 1 HATOBHEHHS IIKiP XPOMOBOTO JTyOIEHHS.

BianpanpoBanuii copOeHT mornepeHb0 OyB MiATOTOBIEHHUN: y cymapii 6apabaHHOTO THUITY BiH
OyB 3HEBOJIHEHHUI 1 po3MmeneHuil 10 (pakuii menme 0,5 mM. [lpu auHamMiyHii 00'€MHINM €MHOCTI
BignpanpoBanoro copoenry 0,001+0,002 BmicT ioHiB xpoMmy B nepepaxyHKy Ha Cr2O3 cTaHOBHTH
3+5%.

Ha nawucnepryBaHHS TIWHM BIUIMBAalOTh HACTYNHI YHMHHHWKH: KOHIEHTpallis peareHTiB, pH
CHUCTEMH, TpHUpoJa aHioHy coii. Jloci/KeHHsl MoKa3aiu, 10 HAaWBUINWI CTYMiHb TUCTIEPTyBaHHS
MOJJIMBO JOCSITTH NPH 3aCTOCYBaHHI KapOOHATy HaTpito BUTpaTor0 6% Big MacH CyXoro OCHTOHITY.
Tak, pe3yiabTaTh PEOJIOTIUHUX JOCIIHKeHb IMOKA3yIOTh, IO 3aJICKHICTh B’S3KOCTI AMCIEpCii Bij
BMicTy Na;COsz mpoxoauTh yepe3 MakcUMallbHI KOHIEHTpamii 5,5-6,0%, mpu SIKUX JUCTepryBaHHS
CUCTeMH € MakcuMalbHUM. CTpiMKe 3pocTaHHs piBHS B’S3KOCTI BHKJIMKaHE 10HOOOMiHHMMH
npolecaMHy i MPsIMO MPOTOPLIHHO KOPETIOETHCS 3 MiABUIICHHAM PiBHS HaOyXaHHS JUCIIEPCiid HATpiii-
OocHToHIT. KoMIUieKCHMI BIUIMB Ha eQEeKT CTPYKTYpPOYTBOPEHHS 1 JMCHEpPTyBaHHS BH3HAYHB
JOLIBbHICTH BUKOPUCTAaHHS KapOOHATy HATPiIO Y MOAANBIINX TOCITIKEHHSX.

BwmicT i0oHIB XpoMy Ha MOBEPXHI MOHTMOPWIOHITY MO3UTHBHO 3MiHIOE PEOJIOTIUHY MOBEIIHKY
JUCIePCIH, [0 MOLIIBHO Ha CTamisX AyOJeHHS Ta HANOBHEHHS IIKIp. Y MeXax 3asBICHUX
KOHIICHTpAIlIi CIIOCTEpIiraroTh CHOYaTKy 3HauHe 3pocraHHs B’s3kocti (0,8-3,5% Cr.0s3), a nani
MIOCTYIIOBE PO3PiLKEHHS aucrepciid. 3aranoM BMICT i0HIB XpoMy 3+5%. B mepepaxyHky Ha Cr203
3a0e3neuye MaKCUMaJIbHO MOXKIIMBY arperaTuBHY CTIHKICTh TUCTIepCiii OEHTOHITY.

Ceminap 3 Seminar 3



185

MOKRYY V., MOROZ O., PETRUSHKA I., KAZYMYRA 1.,
GRECHANYK R. (UKRAINE, LVIV)

ADAPTIVE PLANTING FOR RESTORING THE BIODIVERSITY OF
TECHNOGENIC LANDSCAPES

Lviv Polytechnic National University, 12, S. Bandera St., Lviv, Ukraine, bpd.dept@Ipnu.ua

Abstract. The ecological state of technogenic landscapes of Yavoriv sulphur quarry and
Stebnyk potassium tailings pond has been studied. Physiological parameters of stress adaptation of
plants in technogenic sulphur and saline soils were determined. The application of phytomelioration
and geo-information technologies for the restoration of biodiversity of man-made landscapes was
substantiated scientifically. It has been proposed to use the stress-tolerant plants adapted to the
conditions of global climate change and to the specifics of urbanized landscapes.

Biodiversity is an important link in the ecosystem functions manifestation on a planetary scale.
Modern losses of biodiversity cause the disruption of the cycle of substances, affect the ecological
stability of natural ecosystems, and exacerbate the overall process of environmental degradation.
Therefore, the introduction of a system of measures aimed at protection of the human homeostasis
process should include means for preserving biodiversity, which ensures the sustainability of the
biosphere as a whole. The most relevant, in this aspect, is the development of measures for mitigation
of the effects of anthropogenic impacts on natural systems with the subsequent creation of conditions
for the restoration and functioning of biological components of ecosystems.

The purpose of the work is theoretical substantiation of phytomelioration of technogenic
landscapes of Yavoriv sulphur quarry and Stebnyk potash tailings. The main task is practical
implementation of adaptive planting technologies by creating forest crops on reclaimed lands, that will
ensure the restoration of biodiversity of technogenic landscapes. The objects of research are the
processes of technogenesis of soil conditions of Yavoriv and Stebnyk post-mining geosystems.

The research methodology is based on biophysical monitoring of fluorescent parameters of
plants, reconnaissance surveys of phytomeliorants of territories, application of mycorrhizal
technologies in silvicultural practice. Methods and technologies of adaptive planting include
modelling, design and creation of plant systems to improve the geochemical, biotic, aesthetic
characteristics of the man-made environment.

The results of monitoring the vegetation of technogenic landscapes indicate the relative
sufficiency of the degraded conditions for existence and development of syngenetic vegetation.
Yavoriv sulphur quarry and dump complexes, as well as desalinated sediments of the solid phase
sections of the Stebnyk tailings pond, washed by precipitation, are overgrown with grass, shrubs and
woody vegetation.

During the development of phytomeliorative measures and selection of phytomeliorants the
structure of technogenic forms of relief, conditions of formation of edaphotopic conditions of
devastated landscapes are determined, the specifics of each element of technogenic landscapes are
taken into account. Basing on these studies and using geographic information systems, it is advisable
to create a coordination and classification scheme for phytomelioration of natural and man-made
complexes.

The man-made environment is significantly different from natural conditions and requires the
use of stress-tolerant plants adapted to the conditions of global climate change and to the specifics of
urbanized landscapes. The temporary species are applied for a certain period of time and then are
subject to removal. Long-term plantings of trees and shrubs are also used, they provide biodiversity to
the restored areas. Mycorrhizal seedlings of common oak (Quercus robur) and red oak (Quercus rubra)
have been grown for phyto-optimization of technogenic landscapes. The obtained forest planting
material was used to create biogroups in devastated areas. This will ensure the creation of local hydro-
ecological and forest-ecological corridors as a part of the global ecological network, demonstrating
professional experience in conserving and restoring the biodiversity of natural and man-made
ecosystems in the context of European sustainable development programs.
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MOKRYY V., PETRUSHKA I., KAZYMYRA I, GRECHANYK R. (UKRAINE, LV1V),
SCHULTHEISS J., REISS M. (GERMANY, GEISENHEIM)

STRATEGIES OF FOREST ADAPTATION TO CLIMATE CHANGE

!Lviv Polytechnic National University, 12, S. Bandera St., Lviv, Ukraine, bpd.dept@Ipnu.ua
2Hochschule Geisenheim University, Von-Lade-Str. 1, 65366 Geisenheim, Germany

Abstract. The problem of vulnerability of Ukraine's forests to climate change has been studied.
The directions of information support for strategies of forests adaptation to climate change are
determined. The creation of a system of climate-optimized methods of forest management is
substantiated. Strategies for increasing the forest cover of the territory by growing forest plantations
consisting of trees and shrubs that are more resilient to current and future manifestations of climate
change are proposed.

Forests are worldwide recognized as an important component of climate policy. It is reflected in
different international agreements that today define the foundations of human development, in
particular - in the UN Framework Convention on Climate Change, the Kyoto Protocol, the Paris
Agreement and more.

The purpose of the work is to increase the level of information support of strategies for forests
adaptation to climate change. The task is to analyze adaptive forestry measures, which are of a
preventive nature and are based on the practice of forestry close to nature. The processes of adaptation
of forest ecosystems to the existing (or expected) climate and its impacts are considered as the objects
in this study. The research methodology is based on modern methodologies for monitoring, modeling,
predicting climate change and projections of future forests.

The results of the analysis of forest adaptation to climate change indicate that this is a state
problem. The implementation of adaptation measures is a prerequisite for the effective use of the
significant potential of forests and the forestry sector of the economy to mitigate the effects of climate
change. The system of climate-optimized forest management methods (Climate Smart Forestry)
should be aimed at increasing the area of forest plantations, enhancing the biological stability and
productivity of forests, improving forest protection and conservation, as well as ensuring sustainable
and climate-optimized forestry and forest management.

The main tasks for adapting forests to climate change are as follows:

+ development and implementation of an innovative technological and information platform for
monitoring the forests of Ukraine through the active use of geographic information systems (GIS) as
well as information and communication strategies;

» development of methods and models for forecasting and scenario analysis of the effects of
climate change on forest ecosystems and forestry as a whole;

« maintenance of permanent forest cover and increase of forest cover of the territory;

« introduction of forest species resistant to predictable climate scenarios;

+ preservation and increase of biological diversity of forest ecosystems, increase of the efficiency
of nature reserves management, preservation and restoration of wetlands, taking into account
recreational capacity of territories when planning tourist activity in forests, formation of optimal
recreational forest;

» assess benefits from ecosystem services of more climate change resilient forests, also to
communicate these benefits to the public in a knowledge transfer process;

« intensification of information exchange between Ukrainian and foreign institutions that work in
the field of sustainable forest development;

+ implementation of joint international events (e.g. workshops and congresses) and projects;

» address political decision makers the relevancy of developing sustainable, climate adapted
forests.

Conclusions and prospects for further research involve the use of cultivated mycorrhizal
planting material to create highly productive, resistant to climate change forest plantations. It is
advisable to apply the international professional experience in conservation and restoration of forest
ecosystem biodiversity for integration into European programs on the creation of "carbon forests".
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MAKOBEMUYK T.I., KOBAJIUIIWH 1. (YKPATHA, KHIB)

BIIMB TPHHEKCAITAK-ETIIY TA CYJIb®ATY AMOHIIO HA IHAYKIIIO
OJIYOPECHEHIUII XJIOPO®LTY JIMCTKIB NINEHUIII

Inemumym ¢hizionoeii pociun i eenemuxu Hayionanvnoi akademii nayx Yrpainu
03022, eyn. Bacunvkieécvka, 31/17, Kuis, Yxpaina, e-mail: iryna_b_kovalyshyn@ukr.net

Abstract. Application of ammonium sulfate (1 kg/ha) and Moddus (0.6 I/ha) for wheat
treatment by foliar spray has pronounced influence on the state of photosynthetic apparatus, which
appears in a significant increase of IChF indexes. In case of joint application of this substances IChF
indexes are close to control, which indicates absence of inhibition but lower stimulating effect
compared to individual use of substances.

3actocyBaHHs perynsaTopiB pocty pociuH (PPP) y pocnunHMITBI HaOyBa€e CBOrO MOUIMPEHHS
3aBISKH TO3UTHBHIN [ii HA BPOXAIHICTD, AKICTb MPOIYKIIl Ta TEXHOJOTIYHICTh 3€PHOBHUX KYIBTYP.
PerapaaHTi 3HWKYIOTH BHCOTY POCJIMH LUISIXOM 32 iHTiOyBaHHS CHHTE3y TiOepelniHiB, ayKCHHIB YU
IHAYKYBaHHS CHHTE3y €THJICHY, TMONepPeDKYIOUd BWISTaHHA mociBiB. Perapmant Moanyc
(TpuHekcamak—etun, 250 /1) HANCKHTH M0 KJIACy AIMJIIMKIOTEKCAHIIOHIB 1 i€ 32 MeXaHi3MOM
iarioyBanas aktuBHOCTI ['K-20-okcmmasm, mio Karajidye KiHIIEBI eTamy CHHTE3y TibepemiHOBOi
kuciotu. [lpu pomy iHGopMaIris om0 Horo B3aeEMOii 3 J0OpUBaMU Ta BIUIMBY Ha (JOTOCHHTETUYHY
AKTUBHICTB 36PHOBUX € 0OMEKEHOIO.

Pociuun mmenui sipoi (Triticum aestivum L.) copty 3umosipka, BUPOIIYBaIl Y BEreTamiiHuxX
yMOBax Ha CipOMy OIMif30JIeHOMY IpyHTi. Pocnuam o0pobisimn mo3akopeneBo y ¢azy BBCH37 3a
cxeMomo: 1 - koHTponb (Bona); 2 - cynedar amoHito, 1,0 kr/ra; 3 - Monayc (Tpinekcamak—etui, 250
r/n), 0,6 n/ra; 4 - cynbdar amonito, 1,0 kr/ra + Moanyc, 0,6 n/ra. OuiHKy il CHOJYK TPOBOIHIH
METOJIOM peecTparii iHaykmii ¢mayopectenmii xmopodiny (IPX) 3a momomoror mpumagy
“dopartecT” Mics S-XBUIMHHOI TEMHOBOI a1arnTarfii.

Tabnuys 1
Hoxka3nuku IOX npanopuesoro Juctka nuenui y ¢pazy BBCH 65
IoBa3uuk T 5 Bapiant 3 7 HIPo,05
Fo 406,40+26,10 464,00+18,93 432,00+28,62 425,60+22,96 67,90
Fpl 486,40+43,11 585,60+32,24 534,40+39,71 518,40+36,70 106,05
Fp 998,40+87,73b 1344,00+84,82a 1209,60+116,87ab 1024,00+101,81b 274,20
Fst 572,80+54,08 652,80+50,19 608,00+57,91 531,20+40,60 142,06
Fv 592,00 880,00 777,60 598,40
dFpl 80,00 121,60 102,40 92,80
Fv/Fp 0,59 0,65 0,64 0,58
(Fp-Fst)/Fst 0,74 1,06 0,99 0,93

IMpumitka. Fo — dpoHoBHit piBeHb (uyopecueHitii, Fpl — piBens duyopecueHii Ha 9ac AOCSTHEHHs I1aTo, Fp — MakcHMabHa
(uyopecuentis, Fst — cranionapuwuii pisens dayopecuenii, Fv=Fp-Fo, dFpl=Fpl-Fo

IMokasuuku Fo, Fpl i Fp BigoOpaxatoTs mepebir mBuakoi ¢asu (HOTOCHHTE3Y Ta
NPSMOTIPONIOPIIHHI KiTbKOCTI Xyopodiny y ¢gortocucremmi 2 (PC2). V BapianTax 0OpOoOKH POCIUH
cysnhaToM aMOHi0 Ta MOIIyCcOM, SIK OKPEMO TakK i B KOMIIO3HMIIii, CIIOCTEPIraeThCsl MiABUILIEHHS IIUX
NOKa3HHKIB, MOPIBHAHO 3 KoHTposieM. CmiBBigHomeHHss FV/FP Bkasye Ha moTeHUiIHHUN KBaHTOBHM
Buxin @®C2 Ta Mae wMakcumanbHe 3HaueHHa 0,83. HerarwmBHMii BINIMB HOBKULIAL Ta
eKCIIepUMEHTALHIX (PAKTOpIB Belle N0 3HWKEHHs IBOro MoKazHuka. OOpoOKa pOCIMH MIIEHUII
cyabdaroMm amoHir0 Ta MoagycoMm mMoOkpailye cTaH (OTOCHHTETHYHOIO amapaTy pociuH. OpHak 3a
CYMICHOTO 3aCTOCYBaHHS LIMX PEUOBMH Taka Jis He crocrepiraeTscs. EQekTHBHICTh (OTOXIMIYHOTO
TIEPETBOPEHHST eHeprii Moke OyTu orfiHeHa 3a cmiBBimHomeHHsM (Fp-Fst)/Fst, sxe xapakTtepusye
HIBHJIKICTh JIIHIHHOTO TPAHCIIOPTY ENEKTPOHIB. Y JOCHIHUX BapiaHTax el MOKa3HUK TEepPEeBHILYE
KOHTpOJIb Ha 26-43 %. OTxe, cyMmicHe 3acToCyBaHHA perapiaaHta Moanyc Ta cynbdaTy aMOHIIO He
iHTI0y€e (QOTOCHMHTETHUYHMI amaparT POCIHH IIIEHHWII, IMOPIBHAHO 3 KOHTPOJIEM, OJIHAK, 32 YMOBH
OKPEMOT0 BHECCHHS PEYOBUH CIIOCTEPIracThCsl OUIbII BUPaXKCHA CTUMYIIOIOYA Jiisi Ha TIPOIIEC
¢doTocuHTE3Yy.
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MORHUN O.V., TREHUB N.Y.,
BONDARENKO V.V, BOSIY I.M. (UKRAINE, KHARKIV)

INNOVATIVE TECHNOLOGIES OF CNC MACHINES IN THE MANUFACTURE
OF WOODEN DESIGN-OBJECTS (ECOLOGICAL AND ECONOMIC ASPECT)

Kharkiv State Academy of Design and Arts
61002, str. Arts, 8, Kharkiv, Ukraine; kafedra.inob@gmail.com

Abstract. Modern furniture fabrication is based on professional design and the use of high-tech
equipment. A wide variety of design-objects formation has been expanded by virtual modeling
programs, and the implementation of complex forms in the material currently is provided by the latest
machines with computer numerical control (CNC). The purpose of this study is to highlight the
ecological and economic component of the technological characteristics of CNC machines in
improving the efficiency of wood materials in the process design-objects creation. The paper analyzes
the principles and techniques of experimental (educational and professional) projection of design
objects, their impact on the ecology of the architectural environment in the context of the paradigm of
sustainable development.

The design of modern wooden furniture, made by the use of the latest CNC technologies, as an
object of design and art, is part of the general research on the development of object-spatial
environment, which arose under the influence of scientific and technological progress. The design of
such objects takes place in close connection with their functional purpose and formation, which is
possible due to the appropriate computer and technical equipment. At enterprises, the latest materials
processing technologies are increasingly appearing. Woodworking CNC centers is the most common
type of modern machines, which is at a high level of technical equipment and organization of
production processes, has a wide range of different processing methods and is highly accurate.

As a result of experimental design in the educational process at the Faculty of "Environmental
Design" at KSADA and the practice of design-objects fabrication involving virtual (computer)
modeling, based on the technological capabilities of the machine with CNC "machine milling and
engraving woodworking VFGD" ATS- 2515.Pro "Stankoservice - Yug LLC") it was found that due to
such equipment in synthesis with a certain approach at the projection process, there is a possibility of
rational use of materials (wood and its derivatives) and even waste-free production. To implement this
concept, designer must understand the technological component (parameters, indicators), know the
principles of working with such equipment and the possibility of wood processing with its help. Such
knowledge and skills allow to use the material effectively and to create high-quality laconic functional
design-objects.

Designer, who knows the work and characteristics of CNC machines, even at the phase of
sketching, can imply innovative approaches that will be introduced at the production stage to
rationally and economically ensure the realization of his idea. Such approach can serve for the design
and implementation of unigue innovative compounds that can become an accent of a product or,
conversely, be hidden. When constructing a linear path for milling, an important criterion is to take
into account the equidistant. This will allow cutting the material without residues: one detail comes
from another. This will dictate certain aesthetics of the future product, because the resulting lines will
be slightly different from each other, because they are derived from the original.

As a result, it should be emphasized the ecological and economic components of the
introduction of CNC machines into the design-objects fabrication process. First, the use of CNC
machines allows the most efficient use of wood, which is very important to maintain a balanced state
of nature. The possibility of waste-free production or with minimized residues also affects the
economic component of the facility, as production incurs lower material costs per unit of finished
product. So, secondly, the economic profitability of the use of CNC equipment is due to the
conservation of forest resources, minimizing material costs, and at the same time, labor, because to
work with automated equipment is enough one person working on the machine, compared to
enterprises equipped with different types of machine tools with manual control, which occupy a large
area and require more workers.
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®ACTOBELH 0.0. (YKPAIHA, KUIB)

BITPOBA/IZKEHHS ITPOTOKOJIIB HOBOI'O CTAHIAAPTY CO®EPU TYPU3MY
B OCBITY ®AXIBIIB TYPU3MY IUIA CTAJIOTI'O PO3BUTKY

Hayionanvnuil ynisepcumem gizuunoeo uxoeanius i cnopmy Yxpainu.
03150, eyn. @izkynemypu 1, Kuis-150, Vrpaina, fastovets_o@ukr.net

Abstract.The article highlights the need to implement global protocols for safe travel in the
activities of enterprises involved in the field of tourism. Two ways of covering the issues are
proposed: firstly, in the content of training programs of professionally-oriented disciplines for future
specialists in the tourism industry; secondly, separate lectures in the courses "Life Safety",
"Sustainable Development in Tourism").

Y 2020 p. BcecBitaporo Pagoro 3 momopoxeir ta typusmy (WTTC) 3ampomnoHoBaHi HOBi
MPUHLMIN OE3MEeYHNX MONOPOKEH, MO PO3pOO0JIeHI 3 3alydeHHSIM eKCIepTiB y cdepi OXOpOoHH
3popoB’s.Ekcnieptt BeecBiTHRo1 Pagu 3 momoposkeit Ta Typu3My BUAITMTH KIFOUOBI BUKJIMKH A0 Jii
YPSAIIB il Yac BiJHOBJICHHS: MO-TIEPIIE BIPOBA/PKCHHS HAMAIMHMX TECTIB, MIBUAKOTO TECTYBaHHS Ta
BIJICJTITKOBYBaHHA KOHTAKTiB, MI00 CTPHMATH PO3MOBCIOIKEHHS BipyCy; MO-Apyre 0araTOCTOPOHHE
CHiBPOOITHHIITBO Ta JOTPUMAHHA MDKHAPOJHUX KEPIBHUX IPHUHIMWINB, M0 JO3BOJISIOTH
MOJOPOKYBAaTH MO BU3HAYEHUM HAMpPSIMKaM 3 BUKOPUCTAHHSIM €IMHOTO IPOIECyTa CHCTEMH OL[IHKU
PU3HKIB; TO-TpPETE, MIATPHUMKA TaK 3BaHUX «TYPHUCTUYHUX KOPUAOPIB» MiK KpaiHaMW/30HaMHu 3
HU3bKUM puznkoM Covit-19 Ha migcTaBi BU3HAHMX KPUTEPIiB, MPO HU3BKHU,CEpPENHIN Ta BHUCOKHMA
pusuK. Lli kopumopu cipuaTUMYTh 0OMEXXEHHIO BUMOT JI0 TECTYBaHHS MaHJIPiBHUKIB Ta MiATPUMAIOTh
BiJTHOBJIEHHS niepecyBaHHs./Jis1 Toro, mod CexTop MOJOpOXKeH 1 Typu3My IIBHUIKO BiJTHOBUBCS BiJ
kpusu COVID-19, BigBigyBaui NOBUHHI BidyBaTH ce0Oe BIEBHEHUMH y Oe3Melli Mogopoxkei. Y mpboMy
KOHTEKCTI BaXKIIUBO BTUIUTH TMPOTOKONH Oe3MeKy MOJOpOKyroUnx.BcecBiTHS pana 3 momopokeit Ta
TypuU3My y MpOTOKOJIaX  BHIUISEOCHOBHI  HAmpsMH:  ONEPAaTUBHICTBTa  MiATOTOBIEHICTH
nepcoHaly;3abe3neueHHsA0e3MeYHOr0J0CBily;  BigOymoBa JOBIpH  TaBIIEBHEHOCTI;  pealli3aiis
CTUMYJIIOIOYOT TOJITHKM; MIiATPUMKA IJIOOAJIBHOTO CTaHIApTy MEOUYHOIO CTpaxyBaHHS IS
MaHJIPiBHUKIB 3 MiHIMaJbHUMH BHMOTaMH{, BHU3HAUYEHHUMH 13 CTPAaXOBHMMU KOMIIAHISIMH 3 METOIO
BiJTHOBJICHHS ro0anpHOi  JIOBIpM  CIIOXKHMBA4YiB T4 3a0XOYEHHS IMOBEPHEHHS Oe3MeuHHX
nogopoxkeid.IIporokonn  po3poOnenHi st  T700aTbHOTO  CEKTOpa MOJOPOXKEH 1 Typu3My:
aBiariepeBe3¢Hb; AepOINOPTIB; KOMIIAHIM 3 TMpPOKaTy aBTOMOOWUIIB; TypoIeparopiB;iHaycTpil
TOCTHHHOCTI; MIANPUEMCTB KOPOTKOTEPMIHOBOI OpEHIH; MiANMPHUEMCTBA PO3APIOHOT TOPTiBIIi;
KOH(EpeHL-LIEHTPiB, 3yCTpiued Ta NOAii; po3BakalbHUX YyCTaHOB.OCHOBHI CKJIQJOBi KOXHOTO
CTaHIapTy: OIMEPaTHBHICTh Ta MIATOTOBJICHICTh IMEpCcOoHAy; 3abe3medeHHs Oe3MeYHOro JOCBily;
BiZIOyI0Ba JTOBIpH 1 BIEBHEHOCTI; peaizallisi CTUMYJIOI0YO01 HOTITHKY. 3a3HAYMMO, 110 B IICHTPi yBaru
— Ojaromnoiy4usi MaHAPIBHUKIB Ta MUIBHOHIB ocCi0, ski 3axisHl y cdepi Typusm. Y Tol dac, KOJIU
YpAAM Ta TNPHUBATHUH CEKTOp IOYMHAIOTH LUIAX A0 BiJHOBJEHHS, HACTa€ Yac MPOJOBXKYBATH
MPOCYBATUCSA J0 OLIBII €KOHOMIYHOI, COIIaJIbHOT Ta €KOJIOTIYHO CTiiKoi Mojaei Typusmy.[Iporpama
CTaJloro TypU3My Ma€ Ha MeTi MOCHIMTU PO3BHTOK TYPHCTHUYHOTO cekTopy /o 2030 poky muisxom
PO3BUTKY, CHPHUSHHA Ta 30UIbIIEHHS MacIuTaliB CTAaJOro CIIOKMBAHHA Ta BUPOOHMYMX NMPAKTHK, L0
CIPUSIIOTh €(PEKTHBHOMY BHKOPHUCTAHHIO TPHUPOJHHUX PECYPCiB, OMHOYACHO BUPOOISIOUM MEHIIE
BiZIXOJIIB Ta BHPilIyI0uM NpoOIeMu KiiMary, 3MiHu Ta OiopisHOMaHITTS. ToMy, 10 pobounx Tporpam
(axoBO-Opi€HTOBAaHMX AWCLMIUIIH, HEOOXiAHO BBECTH BHMBYCHHS 3MICTY CTaHIApTIB BiJHOBJICHHS
chepu Typusmy Ta rtoctmHHOCTI moct COVIT-19. Jlns peamizamii HOCTaBICHOTO 3aBIaHHS
JIOLITBHUMH BB2)KAEMO BUKOPUCTAHHS JIBOX HAIPSMIBIMO-TIEpIIC Y BUMAJKy HASBHOCTI IUCIHILIIH
«besneka KHUTTENISUIBHOCTIY, «CTanuii pO3BUTOK B TypH3Mi» — BBeaeHHS Jekiii «[nmobanbHi
npotokonu 6e3neku 2020 y chepi TypuzMy»; HO-Apyre, BBEACHHS BUMOT TTIO0aIbHUX MPOTOKOJIB A0
3MICTY BIANOBIOHMX JHUCHHUIUIIH CHeliagbHOCTI a0o cremiamiszaiii. Hampukmang —IpoToKoJIiB
aBiariepeBe3cHb, aepoIoOPTiB, KOMIIaHIH 3 TIpokary aBTOMOOTIB 10 Kypcy «Opranizaiis
TPaHCHOPTHOIO OOCIYyrOBYBaHHS B Typu3Mi». Lli 3HaHHA HEOOXifHI Ui CTaJOro PO3BUTKY cdepu
TypHU3MY Ha eTani 0e3MeYHOro BiHOBICHHS Miciis cTalimizawii Kpu3M, 3a0e3neueHHs 30a1ancoBaHOrO
X0y Ta PEaIbHOI COLIaIbHOI BIIOBIIATBHOCTI.
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MITRYASOVA O. (UKRAINE, MYKOLAIV)

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

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

Abstract. The principles of construction, the main content lines of the integrated training course
on water security in the practice of interdisciplinary European studies during the training of
environmentalists are considered.

One of the main problems of the modern education system is the formation of its content [1].
Determination of the theoretical foundations of an integrated approach has scientific value (due to
definition of its specifics) and social value (modernize of specialists’ training) and applied value
(ensuring of continuity of the objectives and content of students' education according to their studies
profile). It is suggested to use the integrated approach in the students’ preparation process.

Purpose research is creation of effective didactic system of interdisciplinary knowledge of
water security course with special an emphasis on professional orientation.

Obiject is education content of the students’ preparation process, namely, students’ training of
the environmental specialty.

Method. Methods of the analysis, synthesis of knowledge, educational experiment and
mathematical statistics were used for fulfillment of the purpose.

Results. This study is implemented by Programme EU Erasmus+ Jean Monnet Activities as part
of the interdisciplinary European studies in Petro Mohyla Black Sea National University. The effective
didactic system of interdisciplinary knowledge of natural-science courses, namely water security
course, was created. Principles, meaningful lines of the integrated approach to students-
environmentalists teaching are defined. The principles of selection and structuring of educational
material for preparation of students-environmentalists’ are defined and substantiated. These are the
principles: systematic (systemic factors are the goal of natural education in the context of the
integrated approach, leading laws and theories, basic categorical concepts, principles of natural
science, objects of study); interdisciplinary connections, fundamentalization, professional orientation
of the content of education, orientation of the content of training to the disclosure of environmental
problems. The integrated approach to education is a special type of designing its content which opens
the system of interdisciplinary communications, and it also coordinates, unites and systematizes
knowledge about the main natural-science theories, basic categories, and principles of the modern
natural-science picture of the world.

The teaching course for Master’s students in Environmental Science covers the main topics,
such as water resources, water quality, climate change, integrated water management, water policy and
law issues. First of all, the training course presents European practices in the water security field. The
content is constructed according to the leading aspects of the concept of sustainable development,
namely the ideas of integration of knowledge in order to make optimal management decisions. The
latter are based on the environmental imperative, ideas of co-evolutionary development of man,
society and nature, urgent problems of climate change and issues of environmental pollution, ideas of
responsibility for the quality of the environment, in particular water resources. The course helps
students to learn effectively on evolution of intergraded water and environmental management of the
European Union, thus to developing their awareness in the issues of European studies.

Conclusions and future directions. The study is proved the didactic effectiveness of the
integrated approach to form of content of natural science course of water security. The prospect of
further research activities is to improve the theory and practice of integrated study of natural courses
on the basis of the developed conceptual provisions of the education content integration, and also to
improve the methodology of assessing the quality of students' knowledge during study of integrated
courses.
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CAJIATAH O.K., IYX O.1. (YKPATHA, KPEMEHELIb)

OCOBJIMBOCTI HABYAJIbHOI IIPOI'PAMH OCBITHbOI'O KOMIIOHEHTA
«EKOJIOI'TYHUMU CTHUJIb KUTTS»

Kpemeneyvra obnacna cymanimapno-nedazoziuna akademisn im. Tapaca [llesuenka
47000, sya. Jliyetina, 1, m. Kpemeneys, Yrpaina,; kgpa@ukrpost.ua

Abstract. The educational component "Ecological lifestyle” is offered by the department of
biology, ecology and methods of their teaching in Kremenets Regional Humanitarian and Pedagogical
Academy named after Taras Shevchenko for students of all specialties to study as an optional
component for the formation of environmental competence. The purpose of the discipline is to form
students' practical environmental skills in everyday life and a high level of the environmental
awareness. The subject of content modules and practical classes is offered.

CrorofHi, 06 BMXUTH, JIFOJICTBY CIiJl TOTPUMYBATHCS KYpPCY «CTAJOTO PO3BUTKY», PO KUK
Briepmie 3aropopmwiu me y 1987 pomi. «Crammii po3BHTOK» — IIe OallaHC MK EeKOHOMIYHHM,
KYJIbTYPHUM, COLIIaTbHAM Ta €KOJIOTIYHUM PO3BUTKOM Ta MOTpeOaMH JIOICTBA.

Exoutorizarist BinOyBaeThcs y BCiX cepax AisSUIBHOCTI JHOAMHU: TPOMUCIIOBOCTI, OCBITI, Oi3HECH,
YIpaBIiHHI, & TOMY €KOJOTiYHO O0i3HaHI MPAIliBHUKKA MOXYTh CYTTEBO BIUITMBATH i JOTIOMAaratd y
JIOCSITHEHHI I[iJIEH CTalor0 PO3BUTKY, 1 HABMAKH, JIFOIU i3 HU3BKAM PiBHEM €KOJOTIYHOI CBiTOMOCTI
MOXYTh CTaTH Ha 3aBaji ab0 3aIIKOIUTH 3arajbHOMY mporpecy. ToMy KokHa KpaiHa moTpedye
€KOJIOTYHO TPAaMOTHHX I'POMAJISIH, 1100 TOTIOMOTTH i y peanizallii CBOiX IJIaHiB CTaI0ro PO3BHTKY.

ITonaxg 90% ykpaiHIiB BBa)KalOTh OXOPOHY IOBKIJUIA AY)KE€ BaXIJIMBOIO OcOOMCTO Ui ceOe,
BOHHM BBaXKalOTh, IO €KOJIOTiYHI MpPOOJIEeMU MarOTh NPAMUIl BIUIMB Ha iX JKUTTA; Onmspko 60%
BBa)XKal0Th, 1[0 MOXKYTh OCOOMCTO BIUIMBATH Ha 3aXHCT JOBKULIS, ajie¢ MEHIIE MMOJIOBUHU 3HAIOTH, L0
JUTSI IIBOTO CITiJ] pealbHO pOoOUTH. TOMY «EKOJIOTIYHY TPAaMOTHICTEY, SIK 3arallbHy KOMITETEHTHICTh CITiJ
BKITFOYATH Y BC1 OCBITHI MPOTpaMu, OCOOIMBO MIEIaroTi9HUX 1 TEXHIYHUX CTEiadbHOCTEH.

OcBiTy B iHTepecax CTaJOro PO3BUTKY BH3HAYEHO SIK OJUH 13 OCHOBHHMX I1HCTPYMEHTIB
JICp’KaBHOI €KOIOJIITUKY B YKpaiHi, 110 J03BOJISIE BCTAHOBUTU METOIOJIOTIUHI OCHOBH Ta 3aIIPOBAUTH
Oe3nepepBHY eKOIOTiuHy OCBITYy. PedhopMyBaHHS yKpaiHCHKOI IIKOJIH, BIICYTHICTh €IWHUX TATYy3EBUX
CTaHAapTiB s WiArotoBku ¢axiBmiB 3a croemiansHicTIO 014 CepenHs ocBita TOTpeOyrOTH
OCMHMCJICHHSI TE€OPETHKO-METOAOJOrTYHUX 3acaj MiJATOTOBKA MaWOYyTHIX YYUTEINIB Ta €KOJIOTi3allilo
Py HaBYQJIBHUX JUCLHUIUIIH y 3aKJIajJax BUIIOI OCBITH. 3 OIJISIAY Ha 3a3HavyeHe, Kadeaporo 0iosiorii,
exosorii ta Meroamku ix BukiamgaHHi KOITIA im. Tapaca LlleByenka Oyno 3ampoOIIOHOBaHO
BUOIPKOBHI OCBITHIH KOMIIOHEHT «EKONOTIUHUI CTWIB KUTTS» [UIS yCIX CIIEmiaJbHOCTEH.
Jucnumiiina MICTUTh 3 KpPEeIUTH 1 Opi€EHTOBaHa Ha MPAKTHYHY MiJrOTOBKY CTYAEHTIB. MeToro
JUCIUILTIHA € (JOPMYBAHHS Y CTYJCHTIB MPAKTUYHUX EKOJOTiIYHMX HABHYOK Y TOOYTI Ta BHUCOKOI'O
PIiBHS €KOJIOTIYHOI CBiIOMOCTi, TOOTO HABYMTH iX JKUTH HE 3aBAAI0YH IITKOIU JOBKIJUTIO 1 CYCIIIECTBY.

OcBiTHI KOMITIOHEHT «EKONOTTYHNHN CTHIIB JKUTTSD MICTHTB TaKi 3MiCTOBI MOYJII:

1. BruB nioAMHU Ha IPUPOSTY, TII00aJIbHI eKOJIOoTiuHI mpobnemu mojctea X XI cr.

2. CiTOBI Ta yKpaiHCBKI TEHIEHII eKojoriuHoro cTwimo *xwurts: Zero Waste, eco friendly, plastic
free, green washing, simply life Ta igmi.

Pecypco3bepexenns, eHeproeeKTUBHICTD Ta BIJIHOBHI JKepena eHeprii.

CKOpOUeHHSI CIIOKMBAHHS Ta COPTYBaHHSI BiJIXO/IiB.

OpraniyHa nIpoayKuis Ta Oe3meKa )KUTTS 1 340pOB’ sl JTFOANHH.

Exosoriuni opranizaiii Ta iX eKOJIOTIYHI iHIIIaTHBY, aKIlii i CTapTaIIH.

Hedopmanbha ocBiTa: eKOJIOTiYHI KHUTH, (DIIBMHA Ta iTpH.

[IpakTH4Hi 3aHATTS TONATAIOTh Y (OPMYBaHHI KOPHCHUX EKOJOTIYHHX 3BHUYOK, MOUIYKY
aNbTEpPHATUB 3BHYHMM peyaM y Hamomy XHUTTi i moOyti. Tematuka 3anare: 1. Exo-gapyxHiil aim
(6yniBHULTBO, apXiTeKTypa, MeOimi, peMoHT). 2. Exo-apyxHs KyxHs (Murodi 3acodu, nmocyx). 3. Exo-
JPYKHSl BaHHA KiMHarta (3aco0W ririeHu, 3acobu Juis npaHHs). 4. ExoyoriuHuii ofsr Ta KOCMETHKA
(MeraneBa, ckisHa abo JiepeB’siHA Tapa, OpraHiyHi 3aco0M, BiIMOBAa BiJ XyTpa 1 CHHTETHKH). 5.
Exosnoriune xapuyBaHHS 1 3I0pOB’S JOAWHH (BiIMOBa BiJl TECTUIUIIB, MiCIIEBI BHUPOOHHKH,
BEraHcTBo). 6. Exonoriune mapkyBanHs. 7. [IpaBuna copryBanHs cMiTTs. 8. EKonoriyauii Tpancnopr.

[TpornoHyeMO BKITIOYATH OCBITHIH KOMIOHEHT «EKOJIOTIYHMIA CTHIIB YKUTTS» Y BCi 0€3 BUHATKY
OCBITHI MPOrpaMu 3aKjiaiiB BUIIOI OCBITH JIO KaTaj0r'y BUOIPKOBUX JUCIIMILIIH.

No oM~
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MAKAP O.I1., IMUTPUK J1.3. (YKPAIHA, JIbBIB)
MICE-TYPU3M - OCHOBA IMIJUKEBOI TA EKOHOMIYHOI
MPOITPECUBHOCTI TYPUCTUYHOI IHAYCTPII YKPATHU

Inemumym cmanozo po3eumky
Hayionanvnuu ynieepcumem «J/Ivgiscoka nonimexHikay
79000, eéyn. I'enepana Yynpunxu, 130, Jlveie, Yrpaina, istr.dept@lpnu.ua

Abstract. A general research of the objective picture of the development of MICE-tourism in
Ukraine was conducted. Based on statistical data, changes in the growth of business tourism are
identified, the dynamics of business flows are analyzed and the approximate income from MICE-
tourism for the coming years is forecast. Versatile world rankings on the attractiveness of Ukraine in
the business services industry are presented. On the basis of the objective analysis the priority tasks for
the further perspective development of MICE-sphere of Ukraine which will act as a driving force of
economic and image progressiveness of the tourist industry as a whole are resulted.

3a ocTaHHE OECATHIITTS YKpaiHa 3MiHWJIA KypC PETiOHAIBHOTO PO3BHUTKY, IO JaJ0 CYTTEBUHN
MOIITOBX cepi Oi3Hecy, 1 y HACHIIKY - cdepi IIIIOBOTO TYpU3MY, aJDKE TIJIOBUN TYPHU3M PO3BUBAETHCS
TIJTBKY 32 PaXyHOK PO3BUTKY MiANPUEMHHITBA 1 (piHAHCYBaHHS KOMITaHISIMH, SIKi Y HHOTO BKIIAJAOTh
komru. [apycTpis «MICE-typusmy» HOCKOHANO TPaKTUKYeEThCS Yy 3aximHid MIBKyNIi CBITY Ta
AsziaTcbko-THXOOKEaHCHKOMY PETiOHi, 1 € OJHWUM 3 HaHOLIBII MEPCIEKTUBHUX CEKTOPIB CBIiTOBOI
exoHoMiki. CTaHOM Ha ChOTOJIHI, YKpaiHa sIK HalOinblna KpaiHa €BpormH, A0ci He 3MOriia YBIHTH y
CKJIaJI JIepKaB-JiiepiB cepr AITOBOTO TypU3MY.

[Momynspuzaniss MICE - Typusmy - OOWH i3 MPIOPUTETHUX HAMPAMKIB NPOTPAMH PO3BUTKY
TypusMy Ykpaiau 10 2022 poky. AHaJliTHKa CBiTYHTh, IO 32 JECATH POKIB 0OCAT JITOBHX MOI3/I0K B
VYkpaini 30iUtpmmBes Oinmbin sk y ABa pasu (Ha 112,1 %), a mpupicT gaHOro BHAY HOAOPOXKEH
cTaHOBUTS - 63,1 %. Ha manuii MOMEHT, OCHOBHA YaCTHHA JiIOBUX MOJAOPOXKei B Ykpaini (Oinbiie 85
%) mpunagae Ha BHYTPIIIHI MOT31KHA. AKTUBHO MOMYJISIPU3YIOTHCS JIIIOBI 3aX0M B HACTYITHUX MicTax
VYkpainu: Kuis, JIsBiB, Oneca, J{Hinpo, [Bano-®pankiscbk, Xapkis, [TlonTaea, Ykropo.

3riqHO 13 mporHo3amu BcecBiTHROI paaw 3 Typu3My Ta IOAOPOXKEH, BUTPATH Ha JIJTOBHA
Typu3M B YKpaiHi IIOpIiYHO 3pOcTaTuMyTh Ha 6,2 % mo 2024 poky. A y TrpoHIOBOMY €KBiBaJeHTI
BUTPATH HAa TYpU3M B YKpaiHi, BIPOAOBXK JCCATUPIYHOTO MEPiONy, CKIAAYTh ONMM3bKO 12 MiNbspaiB
IpUBEHb Ha PiK. 3a OCTaHHIN pik YKpaiHa Oyja BiJl3HaUeHa y peHTHHIax, AKi BIUIMBAaIOTh HA PO3BUTOK
PETIOHAIEHOTO JIOBOTO TYPHU3MY: IHJEKC KOHKYPEHTO3IAaTHOCTI y cdepi momopoxkei i Typusmy,
MIOXKBAaBJICHHsI B €KOHOMIUHIM cuTyalii, TypHUCTHYHOI MPHUBaOJIMBOCTI, JIETKOCTI BeAEHHS Oi3Hecy.
VYkpaiHa 3 KO)KHHM POKOM MOKpaIlye TMO3MIIT y peUTHHTY JIETKOCTi BeieHHs 6i3necy Doing Business-
2020, mo BW3HAYAETHCS HA OCHOBI MIOPIYHOTO JMociipkeHHsS CBiTOBUM OaHKOM. 3TiIHO HBOTO,
Ykpaina nokpaiiuia cBoi IMOKa3HUKH 3a mictbMa 3 10 iHAMKaTOpiB, SKI BpaXOBYIOThCS MPU CKIIaaHH]
PEUTHHTY.

CroromHi ykpaiHChbKa JepaBa HaMaraeTbCs BUAUIMTH KIIOUOBI Ui cebe rairy3i Typu3My.
BaxmuBo ominuTh cnadki i cuibHi ctoporn MICE Ta notudnoi f0 Hel iHQpacTpyKTypH, 3M1HCHATH
npoekTH KoHBeHII-0ropo ta MICE-mianpueMcTB B ycix perioHax, TOJIOBHHMH 3aBJaHHIMU SKUX -
po3poOka mporpam MOAiH, B3a€MHa HiATpUMKa CyO’ekTiB AinoBoi iHmycTpii Ykpainu, aHamiTHKa
KOPIIOPAaTUBHUX 0Ci0, po3poOKa Ta MpeACTaBICHHS PEKIAMHUX KaMMaHii s MOCHIIeHHs Oi3Hec-
IMiZDKy pETiOHIB, BBEJEHHS OKPEMOi CTATHCTHKH W00 B’i3HMX Ta BHYTPIIIHIX KOPIOPATUBHHX
TypucTiB. Ilepmoueprosi 3aBaaHHs Uid YKpaiHU - 1€ OyAIBHMLTBO SIKICHHMX €BPONEHCHKHUX JOPIr;
Cy4acHHMX MacIITaOHHX KOHTpec Ta Oi3HeC-LIEHTPiB, TEXHO- Ta HAYKOBUX IApPKiB, a TaKoX Oi3Hec-
NapKiB; HaBYaHHS NPodeciitHOro cTuilto 00CITyrOBYBaHHS BIJTIOBIHO JIO KaTeropiii KOPHOpaTUBHUX
TYPHCTIB, @ TaKOX MEHTAIBLHOMY IIiJIXOy N0 TPEJICTABHUKIB 1HO3EMHHUX MEHEIKEPCHKUX TPYII;
Bunyck MICE-nyTiBHUKIB, Ta B 000B’A3KOBOMY IOpS/KY, BIIPOBa/KEHHS B OCBITY cremiaiizamii
«0i3HEC-00CITyTrOBYBaHHSI.
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DZHURA N.M., MAMCHUR Z.1., DZHURA M.R. (UKRAINE, LVIV)

EDUCATION FOR SUSTAINABLE DEVELOPMENT
IN THE NEW UKRAINIAN SCHOOL

Ivan Franko National University of Lviv
79005, Hrushevskoho Str. 5 Lviv, Ukraine; nataliya.dzhura@Inu.edu.ua

Abstract. The role of education for sustainable development in the New Ukrainian School
(NUS) is considered. The main goal of the NUS is to create a school that will be pleasant to study in
and will provide the students not only with the knowledge, as it does now, but also with the ability to
apply it in everyday life. Attention is focused on the need to move education from the pure
transference of knowledge and skills to the formation of the ability to act and live in unpredictable and
rapidly changing environmental and socio-economic conditions. The importance of the course
"Education for Sustainable Development"” for implementing certain key competencies in the NUS is
proved.

The New Ukrainian School (NUS) is a key reform of the Ministry of Education and Science. Its
main goal is to create a school that will be pleasant to study in and will provide students not only with
the knowledge, as it does now, but also with the ability to apply it in everyday life. The priority of the
Ukrainian education system is to create favourable conditions for the development and self-
actualization of individuals who are capable of living in the society and interacting with nature in a
civilized way, aspire for self-perfection and life-long study, are ready for conscious life choices and
community involvement. The necessary precondition for that is a high-quality education.

The NUS formula consists of 9 key elements, one of which is a new school structure that allows
acquiring 10 life competencies. The 10" competency is Environmental awareness and healthy
lifestyle, which presupposes that students can describe the main features of the sustainable
development concept and possible future risks; compare various scenarios and risks of the foreseeable
future; perform cause and effect analysis; make judgments about the impact of anthropogenic factor on
the future of humanity.

Education for Sustainable Development is a modern approach to the organization of the
educational process, which involves informing the members of society about the main problems of
sustainable development, forming a worldview based on the principles of sustainability, designing
teaching and learning in an interactive, learner-centred way that enables exploratory, action-oriented
and transformative learning, focusing on practical solutions to the local problems.

2021-2027 Development Strategy of Lviv region proves an obvious link between proper
qualitative education and effective reforms aimed at reaching sustainable development goals.
Therefore, we suggest that for the purpose of implementing the competence Environmental awareness
and healthy lifestyle, the course "Education for Sustainable Development" should be included in the
secondary school curriculum. This course will facilitate implementing the key competencies of the
NUS, in particular: the ability to generate and bring to life new ideas and initiatives in order to
improve one’s own social status and well-being, as well as to develop the community and the nation as
a whole; the ability to use natural resources wisely and rationally within the framework of sustainable
development, awareness of the role of the environment for human life and health, and the willingness
to live a healthy lifestyle.

We believe that in order to resolve the key issues of education development and create
conditions for providing high-quality educational services, it is crucial to gain support of government
authorities, cooperate with local authorities, join the efforts of heads of educational institutions and
parents, who should have a deep understanding of educational problems in a particular region. For this
purpose, it is necessary to provide mechanisms for the introduction of such a course, develop state-of-
the-art teaching strategies, based on empowerment pedagogy, proper software, smart teaching,
multimedia learning tools and interactive online resources. Special attention should be paid to the
training of teachers and the professional development of teaching staff.

All in all, proper environmental education is a necessary condition for preserving the
environment and ensuring sustainable development of society.
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MAMUYYVP 3.1, JUKYPA H.M. (YKPATHA, JIbBIB)
OCBITA JJIsA CTAJIOT'O PO3BUTKY B IHIAT'OTOBII BIOJIOI'IB TA EKOJIOI'IB

JIvsiscokuil HayionanvHul yHieepcumem imeni leana @panka
79005, eyn. I pywescoroeo, 5, Jlveis, Yrpaina, zvenyslavamamchur@Inu.edu.ua

Abstract. Importance of Education for Sustainable Development in the training of biologists
and ecologists is substantiated. The focus is on teaching following academic subjects by lecturers of
the Department of Ecology of the Ivan Franko National University of Lviv: «Sustainable development
and environmental education activities» to masters of the Specialty 101 Ecology and «Education for
sustainable development» to bachelors of the Specialty 014.05 Secondary education (Biology and
Human Health). The courses' structure and objectives, as well as their role in forming a values-based
attitude to the environment, are brought to light.

Po3BUTOK Cy4acHOro CycCHiIBCTBA HEMHCIMMUN O€3 PO3YyMiHHS OCHOBHHMX IIOHATH CTaJOrO
PO3BHUTKY, a OCOOJIMBO HOTO €KOJIOTIYHOT CKJIaI0BO1, 3BayKal0UH Ha TI00abHI 3MIHH KJIIMATy 1 BTpaTu
OiopizHomanitTsa. OdimiliHa Hayka B YKpaiHi Temep Hpuaiise 6arato yBarm mpoOiieMam CTajoro
po3BuTKy. Y HamionanbeHiii gonoimi «Llisi ctanoro po3suTky: Ykpaina» 15 Bepecus 2017 poky Ypsa
Ykpainu npeacTaBuB 0a30Bi MOKa3HUKY 1 pe3ynbraT agantaiii 17 rmobansaux LICP 3 ypaxyBaHHIM
crierQikyd HaIliOHATFHOTO PO3BUTKY. BakimBoro i 3abe3medeHHs SKICHOI 3arajibHOI OCBITH Ta
320XOUYEHHs [0 HaBYAHHS YIPOAOBK JKUTTS yCiX KaTeropiii HaceleHHs € Iiib 4: «3a0e3medeHHs
BCEOXOTLTIOIYO0l 1 CIpaBeANINBOI AKICHOI OCBITH Ta 3a0XOYCHHS MOXKIMBOCTI HaBYaHHS BIPOJOBK
YCBHOTO XKUTTA JUIA BCix». Y 3aBHanHi 4.7 fie MOBa PO OCBITY JUIA CTAIOTO pOo3BUTKY: «Jlo 2030 poky
3a0e3neunTd, mo0 yci y4Hi 3100yBajM 3HAHHS 1 HAaBUYKW, HEOOXIJHI I CIPUSHHS CTAIOMy
PO3BHUTKY, Y TOMY YHUCIi IUIIXOM HaBYaHHS 3 MUTaHb CTAIOTO PO3BUTKY Ta CTAJIOTO CHOCOOY JKUTTA,
IpaB JIOAWHH, TEHICPHOI PIBHOCTI, MPOMAraHAyd KyJIbTYpPU MHUpPY Ta HEHACHJIBCTBA, I'POMAISHCTBA
CBITY ¥ yCBiJOMJICHHSI IIHHOCTI KYJBTYpHOTO PO3MAiTTs i BKJany KyJIbTYPHU B CTAIUN PO3BUTOKY.
Came ToMy Ha Kadeapi exosnorii JIbBIBCHKOTO HalliOHaIBHOTO YHiBepcHTETy iMeHi IBana dpanka
CTyJIeHTaM BUKJIANAlOTh HaBYAIBbHI AUCHUILTIHA «CTanwmii pO3BUTOK W €KOOCBITHS MisUTBHICTBY» Ta
«QOcBiTa ms CTANOTO PO3BUTKY», TOTYIOUH (haxiBIiB 10 mpodeciiftHol MisTFHOCTI Ha 3acanax CTalloro
PO3BHTKY.

3okpema, Marictpu cneuianbHocTi 101 Exonoris BuBuaroTh Kypc «CTanmuii pO3BHTOK M
€KOOCBITHS IiSUTBHICTH» 3 METOI0 NPUBEPHEHHS yBard A0 OCHOBHHUX IIJIEH 1 MOXIJIMBOCTEH IXHBOTrO
BUPILIICHHSI, OCHOBHUX TPHHIUITIB PO3BUTKY cycminbeTBa y XXI cromitri. CTyleHTH pO3TISIAI0Th
CYTHICTh KOHIEMIi Ta IUIAXH peaji3alii cTasoro po3BUTKY SIK MEPCIEKTHUBHU IIIOJICTBA; CTPATETiIO
CTaJlor0 PpO3BUTKY B YKpaiHi: 3aBHaHHs, LTI, peanizauis wijged. AHaII3YIOTbCI HUTAHHSI
BU3HAYAIbHUX UYWHHHKIB Ta ETHYHUX 3acaj] CTaJoro pPO3BUTKY CYyYacHOi NWBiNi3amii, OCHOBHI
MixHapoHi AokymMeHTH. Kypce nominenuii Ha nBa 3mictoBi Moayii (3M): 3M 1. Teoperuuni 3acaiu
CTpaTerii CTajoro poO3BHTKY Ta OCHOBU 30aJJaHCOBAHOIO YIPABIIIHHS COLIaJbHO-€KOHOMIYHUM
possutkom; 3M 2. Teopis i MeToarKa HABYAIIBHOI AisIIBHOCTI 3a porpamamu «OCP».

l'onoBHOIO MeTOrO Kypey «OCBiTa ISl CTAOTO PO3BUTKY», KUK MU PO3IOYAIH BUKIAIATH Y
2019 pomi mis 6akanaBpiB crenianbHOCTi 014.05 Cepenns ocita (biororist Ta 370pOB’s JIOIWHU), €
MirTOTOBKA KaJpiB IS OCBITHBOI Taly3i — BYMTENIB, BHUKIAJadiB Ha PO3YMiHHI 3acaj] CTalloro
PO3BHUTKY, CIHpPHUSHHS CHCTEMHOMY Y3arajlbHGHHIO €KOJIOTIYHOIO U IeJaroriyHoro JocBiny,
(dbopMyBaHHS y OaKajaaBpiB FOTOBHOCTI /10 pOOOTH 3 YUHSAMHU JUIs 3AIMCHEHHS OCBITH Ta BUXOBAHHS Ha
3acafax CTajloro PO3BUTKY, BMiHHS (PaxoBO 3aCTOCOBYBATH TEOPETHUHI 3HAHHS IJIi OOTPYHTOBAHOIO
nepeKkoHaHHs i GopMyBaHHs y TpoMaisiH YKpaiHH LIHHICHOTO CTaBJICHHSI 0 JOBKIJUIS, €KOJIOT1YHOTO
CTHITIO )KUTTsI. BH3HaYaIbHUM aKIEHTOM Kypcey €: «ocBita He [TPO cranmii po3sutok, a JIJIA cranoro
PO3BUTKY». Y Kypci nepeadadeHO BUBYEHHS MaTepialiB y paMKax JBOX 3MiCTOBMX Moxyii: 3M 1.
Micue ocBitn y Konnenumii i minsx cramoro po3Butky. OcBiTa Ui CTaJlor0 PO3BHTKY B CHCTEMi
npodeciiiHoi migroroBku Bumtessi; 3M 2. HoiTHi ocBiTHI TexHonorii. OcoOIMBOCTI 3MiCTy Ta
TuTaHyBaHHsI Kypcy «OcBiTa JUIst CTaJoro PO3BUTKY» Y HABUAIBHUX 3aKJIaj[ax.

BaxnuBo, mo0 Brama VYkpaiHM po3ymiia HEOOXiTHICTh BJIOCKOHAJICHHS TMOJITHKA |
3aKOHOJ]ABCTBA B OCBITHIHM Taiy3i i IiJIECIIPSIMOBAHO MiATPUMAaNa OCBITY JJISI CTaJlOTO PO3BHUTKY Ha
PI3HUX PIBHSX.
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MAJIVH A.O., 2ITAIYH H.O. (YKPAIHA, KUIB, HDKUH)

OCBITA CTAJIOT'O PO3BUTKY, IK CKJIAJIOBA TEOPETUYHOI TA
MNPAKTUYHOI MIATOTOBKU ®AXIBIIIB

Hayionanvnuii asiayiiinuii ynieepcumem
03058, npocnexm Jlrwbomupa I'yzapa, 1, Kuis, Ykpaina, apadun@ukr.net
2 Hisicuncoxuil depoicasnuii yuisepcumem imeni Muxonu I'ozons
16602, eyn.I pagcoka, 2, Hiscun, Yrpaina, n.padun@ukr.net

Abstract. The social dimension of sustainable development requires completely new
approaches in the educational process of modern higher education. Sustainable education should help
students transform theoretical knowledge into the applied form of modern possibilities.

BimoOpakeHHsM CydacHOI 00’ €KTHBHOI OTPEOM CYCHUIBHOTO PO3BUTKY € TEOpis Ta MpaKTHKa
CTaJIOro PO3BHUTKY Ha INI00AIbHOMY, HALlIOHAJTBHOMY Ta MicleBoMy piBHi. CyTHICTh JaHOI KOHIEMLil
MOJISira€ B HEOOXIAHOCTI 30epeKeHHsI MOTEHIialy: Oi0JIOTIYHOTO, PECYpPCHOTO, €KOJOTiYHOTro i
HACTYNHUX IOKOJIIHb 3@ PaxyHOK 3HAYHOI'O 3MEHLICHHS aHTPOIIOTEHHOIO THUCKY Ha IOBKULIA Ta
3HAXO/KCHHs1 OamaHCy MK TOTpedaMu Ta MOXIMBOCTSIMHA. OCHOBOIO CTalOr0 PO3BUTKY €
MapUTETHICTh BiIHOCHH Yy Tpiaji JIOAWHA — TOCTIOAAPCTBO — npHupoa. CTanuii po3BUTOK y3aralbHIOE
B co0i TpoIlec aKTHBI3aIliF0 POJi KOXKHOI OKpPEeMOi JIFOIWHU B CYCIINIBCTBI, 3a0e3nedeHHs ii mpas i
cB0001, 30epe)eHHsI HABKOJIHIITHHOTO ITPUPOIHOTO CEPEIOBHINA, (JOPMYBaHHS YMOB /ISl BiTHOBJICHHS
Oiocdepu Ta ii JTOKANBHUX €KOCHCTEM, OPIEHTAIiI0 HA 3HIKEHHS PiBHSI aHTPOIOTEHHOTO BILUIMBY Ha
MIPUPOJTHE CEPENOBUIIE i rapMOHI3aIlit0 PO3BUTKY JIFOJIUHU B IPUPOIL.

EdextuBHa comiampHa MoOLTI3aIis 331 30aJIaHCOBAHOTO (CTANIOT0) PO3BUTKY MOXIIMBA JIUIIIC
32 YMOBH YCBIJOMJICHHS IIMPOKHUM 3arajiloM HOTr0 KOHIICTITyaJlbHUX OCHOB, IUIAXIB peai3arlii,
HOPMAaTUBHO-TIPABOBUX, IHCTUTYLIHHUX, MaTepiaibHUX 3acajl, BHYTPIMIHIX 1 30BHIIIHIX MOJITHYHHX
Ta EKOHOMIYHMX yMOB. Cy4yacHUM IHCTPYMEHTOM, SIKMIl CIpSMOBaHMH Ha BHPILICHHA TaKUX
BOUIMBUX MHUTAHb CTAJOr0 PO3BUTKY SIK OOpoTh0a 3 OiMHICTIO, PO3BUTKOM CLIBCHKHX PETiOHIB,
OXOpOHA 3/IOPOB’sI, BUPIIICHHsI €KOJIOTTYHUX MPOOJIEM a TAaKOK IIMPOKOTO KOJIa MUTaHb €TUYHOTO Ta
IIPaBOBOT'0 XapaKTepy BBAXKAETHCS OCBITA.

CyuacHa ocBiTa He OBUHHA OYTH JIMIIE J3€PKAJIOM CYCIUJIBHUX Ta €eKOHOMIYHUX HErapaslis, a
HIBUJIIE JIIEBUM 3aCO00M 1X YCYHEHHS, MOYATKOBHUM E€JIEMEHTOM TpaHCcQopmallii CyCHiibCTBa [0
CTaJIOro PO3BUTKY, SIKHii Oyjie 3abe3rneuyBaru nmoTpedu JioguHu. s 1poro HeoOXiHO GopMyBaTH y
MaiOyTHIX (axiBIiB Cy4yaCHOTO MHCJICHHS Ha 3acajax KOHIEMIli CTaJlor0 PO3BHTKY B CHUCTEMI
crienianbHUX 3HaHb Yy cepi NpuiHATTS (HaXxoBUX YIMPABIIHCHKHUX PillleHb, HAOYTTS NPAKTUIHUX YMiHb
Ta HAaBMYOK B OpraHizaiiii Ta 3a0e3neueHHi npodeciiHol qisIbHOCTI.

OTxe, #aeTbes Npo HEOOXIOHICTE HAYKOBO-TEOPETHYHOTO OCMMCIICHHS, MOTY>KHOI OCBITHBOI
po3’ICHIOBAILHOI pOOOTH Ha BCIX PIBHIX ICHYIOYOI CHCTEMH OCBITH: BHINI HaBUYAIBHI 3aKJajH,
YCTaHOBH MICIISIMIUIOMHOI OCBITH Ta MiABHINEHHS KBajidikamii. Came y BUIIIH IIKOJI, J€ HAyKOBa
poboTa TO€IHAHA 3 OCBITHBOI ICHYE MOTY)KHHH ITOTEHIAJ MO0 MiATOTOBKA HOBOI TeHeparil
(axiBIiB, SKi pa3oM i3 3aCBOEHHSAM CYTO MPOQECifHUX 3HaHb IS KOHKPETHOI Taiy3l MOBHHHI
OpIEHTYBaTUCh MO0 3a0e3MeUeHHs NUIAXIB Ta 3ac00iB 30aJaHCOBAHOTO PO3BUTKY MpPHU BUKOHAHHI
NPaKTUYHUX 3aBAaHb B MPOQECiiHii MiSUTBHOCTI.

VY BUWN KOl HEOOXiJHO BBECTHM TEMATUKY CTaJOr0 PO3BUTKY B YCi JJAHKM HaBYAIbHO-
BHUXOBHOTO TIPOIIECY: y HaBYaIbHY POOOTY BHUKJIAJadiB 31 CTYJCHTAMH BIAMOBIJIHO JIO OCBITHBO-
npodeciiHUX Mporpam, CaMoCTiiHY PoOOTY CTYJIEHTIB, (PaKyJIbTaTHBHI 3aHSATTS, 3aXOJU KYJIbTypHO-
OCBITHBOT'O Ta BUXOBHOT'O XapakTepy.

Came moefHaHHSA Taly3eBOi €KOJIOTIYHOI OCBITH 3 MPOQECiHHOI MiArOTOBKOI 3a0€3MeUNTh
HEOOXIJITHUMH TPAKTUYHUMH HABHUYKAMHU OIIHKH BIUIUBY OYyJIb-sKOi JiSUIbHOCTI Ha HABKOJIWIIHE
CepeloBHUILE Ta BMIHHS CBOEYACHO BHM3HA4YaTH EKOJOTIYHI AacleKTH Ta pusukd. He Tinmbku
TEXHOJIOTIUHICTh, MPOAYKTHBHICTh Ta IHII TpaaWLiiHI MOKa3HUKH €(EeKTUBHOCTI BUPOOHHUIITBA
noTpiOHO BpaxOBYBaTH TP OINHII Pe3yJabTaTiB POOOTH Taly3eBOro CIIEIialicTa, a Tepll 3a Bce
PECYPCOEMHICTD, EKOJIOTIYHICTD 1 O€3MEUHICTD JIJIs TOBKIJUIS, TPALIOIYNX Ta CrioKuBadiB. [IpakTHuHe
BUPILICHHS TEXHOJIOTIYHUX, EKOHOMIUYHUX, COL[IaJIbHUX, YIPaBIiHCHKUX Ta 1HIIMX MUTaHb y OyIb sKii
cdepi AIAIBHOCTI HOBUHHO 0a3yBaTUCh HA CTAJIOMY PO3BHTKY.
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OJIEKCICHKO A.M. (YKPATHA, XAPKIB)

YCHAJAKYBAHHS HAPOJHUX MOTHUBIB
Y CYHACHOMY JAHAITA®THOMY JIU3AHUHI

Xapxkiscbka oepacasna akademiss OU3AUHy i MUCeYma
eyn. Mucmeyms, 8, m. Xapxie, Ykpaina, alekseenkoallan@gmail.com

Abstract. Landscape art is a scientific and creative process formed as a result of the interaction
and synthesis of geography, history, art history, architecture, environmental protection and other
components. The solution of complex modern problems of natural territories, in particular the
formation of a cultural landscape environment in them, encourages experts to turn to what was
inherited by the people's genius.

JlangmagTHEe MUCTEUTBO fABJIsIE COO0I0 HAYKOBO-TBOPUMH MPOIIEC, IO YTBOPEHUH y pe3ybTaTi
B3aeMopii Ta cuHTE3y reorpadii, icTopii, MUCTEITBO3HABCTBA, apXITEKTYPH, 30epeKeHHS TOBKIJUI Ta
IHIIMX CKJIaJOBHUX. BUPIIICHHIO CKIAJAHUX CY4YacHHUX NpoONeM NPUPOJHHUX TEPUTOPIH, 30Kpema
(opMyBaHHS B HUX KYJbTYPHOTO JaHIIIA(QTHOTO CEpPEeIOBUINA, CIOHYKAae (DaxiBIiB 3BEpTATHCS [0
TOTO, IO yCIIaJKyBaB HAPOJHUH TeHil.

[losiBa iHHOBAIIMHMX 1 HOBAaTOPCHKHX PIMIEHbh YacTo 0a3yeThCs Ha 3M00yTKaX HapOIHHX
Tpaaullid y MOEIHAHHI 3 OCTaHHIMHU JOCATHCHHSMH HAyKH 1 TEXHIKH. 3BEPTaHHS JO TiraHTCHKOTO
IIACTy KYyJbTYPHOI CHAIIIMHU Ja€ MOXKIUBICTh PO3MIMPUTH MAialla30H KOMIIO3MIIMHUX PIIlICHb
B apceHaii cydacHoro ju3aiiHy. HamioHambHi Tpamuimii, IO HA3WBAIOTHCS «HAIIOHAIHHUM
KOJIOPUTOM», — II€ YKUBI, MOCTIHO 3MIiHIOKYM OCOOJUBOCTI, II0 3HAXOAATHCS B OpraHizaliiHoMy
3B’S3KY 13 3aJ1a4aMH ChOTOJICHHSI.

BuxopucTtoByroun 1me mKepeno, MOKHA YHUKHYTH IITaMITiB, OJHOMAHITHOCTI y CTBOPEHHI
obpaziB Ta gopMm. OO’eKTamMH IOCIHIPKEHHS CTalOTh MapKOBO-JAEKOPATHBHE MHCTEITBO YKpaiHH,
Y)KUTKOBE MHUCTEITBO, apXiTeKTypa kumia. OpHaMEHTaJbHI MOTHUBH CSTalOTh CBOIM KOPIHHSIM Y
MicrieBy Quiopy i (hayHy, a Tako)K TMOB’s3aHi 3 PENTIMHAMHU i KYJIBTYPHAMH TPATUIISIMH HapOIy.
[IpoTsirom 6araToBiKOBO1 iCTOPii CTBOPEHO 0araTo CHMBOIYHUX 300paKeHb, [0 HECITH B COO1 IEBHUIA
3MicT. ['0JI0BHE B HUX — IIparHEeHHS IPUBHECTH B OCHOBY OPHAMEHTY Kpacy npupoau. Tak, cHMBOJIOM
«0apBiHKY» € HEBMUPYIIE KHUTTS, BI3CPYHOK «A0JIydHE KOJIO» SIBJISE COOOK KOXaHHS, JYXKE 4acTo
3yCTpI4a€eThCs CTApOAABHIN CUMBOJ «JI€PEBO KUTTS.

B poborti 3 erHorpadiuHMu MarepialaMH MOXXYTh OYTH BHKOPHCTaHI Taki NpPUHOMH, SIK
cTHTi3alis, iHTepnperamnis, Aedopmariis, Tpanchopmaitis. CTpyKTypHi OOYJ0BH, CHCTEMH CHUMBOJIIB,
03700TI0BATFHI MaTepialii pa3oM 3 HAyKOBUMH 1 TEXHIYHUMH JOCSTHEHHSMHU MOXXYTh HaJaTH IiKaBi
KOHIIENTYalIbHI ifiel y cy4acHOMY JIaHmad THOMY THU3aiHi.

HeoOxinHo 3a3HaumtH, 1m0 Ha kKadenpi «/Iuzaitn cepemopuma» XIAJIM po3pobiieHa HU3Ka
MPOEKTHUX PIlIeHp JAaHAMAPTHOTO MU3alfHy MICBKHX IapKiB 1 CKBEpiB, SKi IepenaHi Ha PO3TIIS
rpomancbkocTi. Cepexn Hux: «baTbkiBebkuit amim», «CoHsuHMi» Ha mpocnekti Kypuatosa,
«CrnoboxaHchKii», «/lnBoBmkHI nTaxm» Ha npoctiekTi ['arapina, «O6epir» Ha Teputopii CapkuHOTO
Apy, «CuiByui Tepacn» B KpacHokyTcbkoMy paiioHi XapKiBChbKOi 001acTi.
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KPEKTVYH B.B, )KMJIIIWY 10.B., KPEKTYH H.M. (YKPATHA, JIbBIB)

COLIOEKOJIOT'TYHI ACIIEKTHU MOJIEPHI3AILIII CACTEMHU
EKOJIOI'TYHOI'O YIIPABJITHHA

JIvsicoKull HAYiOHANbHUL a2papHuil yHigepcumem
80381, syn. B. Benuxoeo, 1, m. [[yonanu, JKoexiscokutl paiion, Jlveiecoka ooracmeo,
rectorat@Inau.edu.ua

Abstract. Socio-ecological aspects of human existence, such as the human right to a safe
environment and its quality, are recognized as fundamental values of civilization. An important
mechanism for establishing these values is environmental policy. Environmental policy can be
represented as a system of goals and actions of government agencies aimed to ensure the
environmental safety of society and meet the environmental needs of the population. Principles of
sustainable development are insufficiently used at the creation of administrative structures and
national legislation or have a declarative character in the field of environmental protection.

JlromHa 1 CYCHINBCTBO € HEBiA' €MHOIO CKIIaaoBoro [Ipupoau i pasoM 3 HEO YTBOPIOIOTH
COLIITbHI €KOCUCTEMH, JUTS SIKUX XapaKTEPHOK € CBOSI MCHTAJIbHICTh, CUCTEMA IIHHOCTEH CTaBJICHHSIM
1o Ilpuponu, ciocobu cniBicHyBanHs 3 [Ipuponoro. [ nocTynmanbHOTO PO3BUTKY JIFOJCTBA, BaXKIIUBY
POJb BiIirparOTh MOJEIN OpraHi3amii COIIOEKOCHTEMH, IO 0a3ylOThCS Ha MPUPOJTHOMY aNTOPUTMI ii
(opMyBaHHS 3 BUKOPHCTAHHIM BiIHOBITIOBANBLHUX JKEpPENl €HEprii Ta 3 TpaHCOpPMAIIiEr0 TEPUTOPIH 13
NPUPOJHAM OlOPI3HOMAHITTSIM y OiOpI3HOMAHITTSI TaKUX OPraHi3MiB, IO BHHHUKIIM IUIIXOM BiOOpY
JIIOAMHOIO 1 TADMOHIMHO alaNTyIOThCS JI0 MPUPOTHUX CEPEIOBHII, € aKyMYyJIATOPaMHU €Heprii COHIA 1 11
TpaHchOpMaTOpaMH B JIOJATKOBY BapTiCTh OTPHUMYBAaHHMX MPOAYKTIB. Hakamp, TINBKH HEMOJaBHO
BHCOKO PO3BHHYTI JIEpKaBU CBITY MOYANW MPHUIUIATH yBary Nepexofy A0 E€KOTOJEPaHTHHX METOIIB
TOCMOJAPIOBAHHS 1 PUPOIOIIONIOHNX TEXHOOTIH. BUTBIIICTh CYCIiIBLCTB BeAyTh Mapa3sUTapHUI CIIOCiO
ICHYBaHHST IIOAO eKCIDTyaralii BHWKONMHHMX JDKEpeld eHeprii Ta IHIMWX pecypciB iCHYBaHHA
iHpOpMaLiHHKUX Ta IHAYCTPiAIbHUX CYCHIJIBCTB, O6E3MIOBOPOTHO BUTPAYAIOUH PECYPCH I KOM(MOPTHOTO
ICHYBaHHS CHOTOJTHIIIHBOTO MOKONIHHA. [Ipy 1IbOMy I KpaiHM BBa)KAOTHCS BUCOKO PO3BUHYTHMH i
BOJIOJIIFOTh BUCOKOTEXHOJIOTTYHIMH CHCTEMaMH €KOJIOTiYHOTO YITPaBIIiHHS.

[IpoTe i3 pO3BUTKOM EKOJOTIYHOTO CBITOTJISAY CYCHIIBCTB, OpraHizamii QyHKIIOHYBaHHS i
CTPYKTypH3allii COIiaIbHUX MiJICHCTEM, 3 METOI0 3armo0iraHHs HETAaTHBHOMY BIUIMBY Ha JIOBKIJUISA
JIOJICHKOT JTISTIBHOCTI C(OPMYBAIMCS TaKi IMOHSATTS SIK €KOJIOTiYHA MOJIITHKA, €KOJIOTiuHa Oe3leka B
OCHOBI SIKAX JIEKWTH TIPABO JIOAWHHM Ha Oe3leyHe MOBKUILIA, ii eKOJIOTiYHI mpaBa Ta O0OB’S3KH.
ExonoriyHy TMONITHKY MOXHA TPEACTAaBUTH SIK CHCTEMy IiJiell 1 [ii opraiB YIpaBIliHHA,
CIpSIMOBaHUX Ha 3a0e3MEUYCHHs EKOJIOTIYHOI Oe3MeKH CYCIUIBCTBAa 1 3a/JI0BOJICHHS EKOJOTIYHHX
notpe6 HaceneHHs. Exonoriuna moJiTHka, sika MpUTaMaHHa CYCHiIbHUM (OPMAIisIM € HEBLI'EMHUM
€JIeMEeHTOM IHCTPYMEHTIB OpraHi3allii, peryIroBaHHs, Y3rO/DKeHHS Ta 30aJlaHCYBaHHS €KOJIOTIYHUX Ta
COIIaTbHO-€KOHOMIYHHX 1HTEPECIB CYCILIbCTRA.

Ha cporoaHi, B oMy, B YKpaiHi CTBOPEHO KiJIbKapiBHEBY CHCTEMY YIIPABIiHHS €KOJIOTTYHOIO
JISUTBHICTIO, IO BKJIIOYAE IIEHTPAlbHE 1 perioHajbHE YIPaBIiHHS 3 KOMIICTEHIIISIMH OpraHiB
CIeniani3oBaHOro 1 HecreniaiaizoBaHoro ympasiiHHig. CydacHMH CTaH LI€I0 CHCTEMH HOTpedye
BUPILIICHHST TPOOJIEM BJIOCKOHAJICHHS MPOIIECY €KOJOTIYHOTO YIPAaBIiHHS, PO3MEKYBAHHS BJIaTHHX
TIOBHOBA)KEHb.

Ha >xanp, 3 ornsay Ha Cy4acHUH CTaH PO3BUTKY €KOJOTO-YIPAaBIIHCHKUX BiTHOCHH, MOXHA 13
BIICBHEHICTIO KOHCTaTyBaTH, IO OUIBINICTH 13 mepesnidyeHuX (akToOpiB ILie HE 3HAWIUIM CBOTO
aJIeKBaTHOTO BiJJOOpaKEHHsI B CTBOPEHHI YIIPaBIIHCHKHX CTPYKTYp Ta HAIlIOHATBHOMY 3aKOHOJIABCTBI
abo MaroTh JICKJIApaTHBHUM XapakTep. A IMiHHICHI KpUTepii, M0 JiexkaTh B OCHOBI (YHKI[IOHYBaHHS
CHCTEMH YMNpaBIiHHS €KOJOTIYHOI AiSUIBHICTIO B 3HA4HI M Mipi CKEpOBaHI Ha 3aXWCT JIIOAWHU BiJ
HETaTHBHOTO BIUIMBY Ha HAaBKOJMIIHE CEPEJOBUINE JiSUIBHOCTI caMoi JIIOAMHH, a CUCTEMHa
nepedyioBa croco0y rocroJaproBaHHs HE € OCHOBHMUM TpiopuTeToM. Ha Hamr morisy KIFouYOBHH
MEXaHi3M  OpraHi3aliiHO-IIPABOBOTO  3a0e3ICUYEeHHS OXOPOHHM  HABKOJMIIHBOTO  MPUPOIHOTO
cepeloBHILA TIOBMHEH Oa3yBaTHCs Ha CHIBPOOITHULTBI JEpKaBHUX OpraHiB, pPEriOHAJBHOTO i
JIOKaJbHOTO YHPABIiHHS Ta TPOMAsH i3 MEPEHECEHHM Tsraps po3B’s3aHHS €KOJIOTIYHUX IpolsieM
Ha BJIACHUKA JDKepelsia iX BUHUKHEHHS, AISUIBHICTH SIKOTO 3AIMCHIOETHCS Ha 3acTapilii LIHHICHIH i
TEXHOJIOTIYHI! OCHOBI.
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MOPO3 JLI. (YKPAIHA, JIbBIB)

KIVIBKICHA OIIIHKA EKOHOMIYHUX 35UTKIB BI/I 3AXBOPIOBAHb
KOPOHABIPYCHOIO IHOEKIICIO

Hayionanvnuu ynisepcumem «JIvgiscoka nonimexuixkay
79013, eyn. C. Banoepu, 12; limor2010@ukr.net

Abstract.The list of economic consequences of the impact of the coronavirus on the health of
the population is determined, as a result of which the main formulas for quantifying the damage from
this disease are proposed.

CTpiMKHl PO3BUTOK HAYKOBO-TEXHIYHOTO MPOTPecy NPHUBIB 10 TMOCHICHHS BIUITUBY JIIOAWHU Ha
0TOUyIOUYEe TPUPOJIHE CEPEelOBHIIEC Ta 3MIHM XapakTepy LbpOro BIUIMBY. HixTo He cmopiBaBcs, IO
KOPOHaBIPYC OXOIUTh BECh CBIT, TOMY 3ajqada 30epe’keHHS 370POB’S JIIOJAWHU CTOITh 3apa3 mepern
BciMa KpaiHamu 1 Hapojamu. ExOHOMIYHa CTOpOHa BiIHOBIIEHHS 30MTKiB, HAHECEHUX CYCIIIIBCTBY
KOPOHABIPYCOM, PO3TIISIHYTa HEJIOCTATHHO MTOBHO, TOMY HEOOXiIHA OIliHKA 30MTKIB, aHAJIi3 KPUTEPIiB i
MOKa3HUKIB e(DeKTUBHOCTI KaIliTATOBKIIAJICHb HA OXOPOHY 3/I0OPOB’ S Ta HOTO CKIIaIOBHX.

BusHaueH mepernik eKOHOMIYHUX HACIIKIB BiJl TOTIPIICHHS 3/J0pOB’S HACENEHHs, SKi MOXHA
Kinacu(ikyBaTu 3a TAKUMH COLIaIbHO-€KOHOMIYHUMH TPYIaMH TpU 301JbIIEHH] BUTPAT Ha: BUILIATY
JKapHSHUX 32 THMYAcOBY HEIpale3aTHICTh MPH 3aXBOPIOBAHOCTI; OXOPOHY 3/0pOB’S MPU 3pOCTaHH1
3aXBOPIOBAHOCTI Ta 1HBAIIJHOCTI; MIATOTOBKY 1 OOCIyrOBYBaHHS MEIWYHHX IMIPAIiBHUKIB TIpH
3aXBOPIOBAHOCTI Cepell HUX Ta MEePeIIacHol X 3aMiHu.

VY cdepi MaTepianbHOrO BHPOOHHIITBA BHHHUKAE HEIOBHPOOHHITBO HAIIOHAIBLHOTO JOXOMY
BHACITIIOK 3MEHIIICHHS BUTOTOBJICHHS MPOMYKIlii POOITHUKaMHM, SKi CTaly iHBaJimaMu abo TOMepiH
BHACIIIOK 3aXBOPIOBaHHA. Takok HeoOXigHe 30UTBIIEHHS BUTPAT HAa BHUPOOHUITBO Ta 3aKYIIBIIO
MEIAMYHOTO OOJaJHAHHS Ta MaTepiajbHE OCHAIICHHS MEIWYHHMX YCTaHOB 1 JiKapeHb. ExOHOMIiYHI
30MTKH B HapOJHOMY TOCHOAAPCTBI BiJ HACHIJAKIB CBITOBOI emizieMii ()OPMYIOTh KUIBbKICHY OILIHKY
BIUIMBY COL1abHO-€KOHOMIYHHX PE3yNbTaTiB Ha €KOHOMIKY KpaiH. OCHOBHI (hopmMyIu:

Henoonepxanuii Harionansauit oxox ( AD ) 3a yac XxBopoGu TpariiBHUKIB:

AD=D-ZKi~ti 1)

ne D - nanioHanbHuii 10XOJI, AKWH CTBOPIOETHCS OJHUM IIPAIiBHUKOM, TPH.; Ki— KIJIBKICTH

NpALIBHUKIB, 5IKi 3aXBOPLIM |-TOH0 XBOPOGOM i CTAalM THMYacoBO HemparesfaTHuMH, oci6; t, —

TPUBaIiCTh THMYACOBOT HEMPAIE3JaTHOCTI NpH | -iif XBOpOOi, IHIB.
Bunnatu mo mikapHSHHX 3 ()OHIY COILIaIBHOTO CTpaxyBaHHS MPAIliBHUKAM 32 Yac THMYacOBOi
Hernpare31aTHoCTi BHACinoK | -oi xsopoou (W ):

W=w, > K-t )

e V_ch — CepeHs OIIaTa OJHOTO JHS HEMpare3aTHOCTI, TPH.

Honatkosi BuTpary Ha cranionapse (B, ) i amOynatopHe (B ;) TiKyBaHHs HaCENECHHS:

cmay

chau = B.ﬂ.d.zKi .yiti + BHMK.,TiKZKiyiai ! (3)

ne B , — BUTpaTu Ha JIKKO-J€Hb JIIKyBaHHs B CTalliOHapi, I'PH.; »; — IMMTOMA Bara XBOPHUX, sKi

MoTpeOyIOTh CTAI[lOHAPHOIO JiKyBaHHs, B — BapTICTh OJHOTO BUKIIMKY JIKaps H0JOMY, IO

BUK.JIK..
nepeaye cTalioHapHOMY JIiKyBaHHIO (TIpM HEMOKIMBOCTI MPHUXOAY JiKaps — CIUIKYBaHHS B
TeneoHHOMy ab0 OHJIAHH-PEXHUMI); ¢, — MMTOMa Bara XBOPHX, SKi 3aXBOPLIH |-0K XBOPOOOI U
SIKUM HEOOX1THUH BUKJIMK a00 KOHCYJIbTAIIIs JIiKapsi.

JlocmiKeHHsT CYTHOCTI Ta OCHOBHHX COIL[IaJIbHO-€KOHOMIYHUX MPOOJIeM OIIHKKA 30UTKIB Bij
emiIeMiYHUX 3aXBOPIOBaHb € CBOEYACHMMHU Ta BKpail aKTyaJbHUMH 1 IMOBHHHI CTaTH OCHOBOIO
MOJAJBIINX MPAKTHYHUX CKOHOMIYHMX JIOCIII/DKEHb B Chepl OXOPOHHU 3/I0POB 4.
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ALMIINH T.M., OPOAHOBA M.M., JIEIX M.M., KYYEPEHKO 1O.1,
MUXAWIIOK 10.11. (YKPATHA, IBAHO-®PAHKIBCHK)

THHOBAIIMHI TEXHOJIOI'TI MIEPEPOBKH BIJIXO/IIB

Isano-Dpankiscokuil HAYIOHATLHUL MEXHIYHUL YHIgepcumem Hagmu i 2a3zy,
15, Kapnamcoka, leano-@pankiecvk, Yrpaina, t.yatsyshyn@nung.edu.ua

Abstract. Technical progress requires the need to accelerate technological processes and
develop innovative technologies for waste processing. It is offered to use the complex system of the
equipment which will allow to provide preliminary distribution of waste on the overall sizes and
fractional structure with the subsequent crushing of the received fractions. The research results showed
the prospects of using the grinding process with different mechanical loads in the development of
waste processing technologies. In the direction of industrial waste processing it is expedient to develop
the direction of obtaining cement substitutes, copper powder from galvanic waste, oil and gas
production waste processing.

IHTeHCHBHE BUKOPHCTAHHS MIHEPAIbHOI CHPOBHHU CYHNPOBOIKYETHCS YTBOPEHHSIM 3HAYHOT
Macu BigxomiB. B 0ararbox BHIIa[KaxX KiIBKICTh BiJXOMIB NEPEBHUIIYE KUIBKICTh MPOIYKIIii, IO
OJIePXKY€EThCs. [3 3aranbHOI KiTbKOCTI BUIOOYTHX NMPUPOAHUX MaTepianiB nuire 10-25% nepexoanTs B
KIHIIEBY MPOJIYKIII0, a peliTa € BiaxomaMu BHpOOHHUITBA. B YKpaiHi mOpPIYHO TeHEpYEThCs TOHA
400 MyTH. T TIPOMHUCIIOBUX BIIXOMIB i moHan 13 MIH.T TBepAMX MOOYTOBUX BiIXOIIB, a 3arajabHHMA
o0csT HarpoMa/pKEHHX BiIXOMIB OLIHIOETBCS B po3Mmipi 30 mipa. T. Ha manmii wac 30epiraerbest
TEHCHIIIA 10 301IbIIeHHST 00CATIB HArPOMa/DKEHHS BiXOMAIB, TOMY IO Ha YTHIII3AIIO Ta MepepoOKy
Haaxoauts jume 10 10 % BiaxoniB, 110 B OCHOBHOMY IIOB’S3aHO 3 HU3BKHUM PIBHEM EKOHOMi4HOI
e(heKTUBHOCTI ICHYIOYMX TEXHOJOTIM yThmizamii BimxomiB. B Toil ke wac Biaxomu HEOOXiTHO
PO3TIIAATH SIK TEXHOTEHHI MiHEpaJIbHO-CHPOBUHHI Ta €HEPreTUYHI pecypcH.

binpmricTe TEXHONMOTIYHUX TIPOIIeCiB 0a3yeThCsl HAa TETEPOTEHHUX XIMIYHHX PEakKIlisiX B3aeMOIii
TBEPAHUX PEareHTiB 3 TBEPAMMH, Ta30MOJIOHNMHU Ta PIIWHHUME PEUYOBHHAMHU. SIK BiJOMO, OIHUM 3
HaNpPSIMKiB MPUCKOPEHHS MPOIIECiB B3a€EMO/II1 € CTYyMiHb MOJPiOHEHHS Ta aKTHBaIlis MarepiaiiB. Tomy
caMme Ha WX MPHUHIUIAX MarTh 0a3yBaTHCh IHHOBAIliITHI TEXHOJIOTIi IepepoOKu BimxoxdiB. Ha manwii
yac icHye mpoOiieMa 3 HaKONMMYEHHSM HECOPTOBAHUX BiJXOIB, IO € MPOOJIEMOI0 JUIsl BUIUICHHS
pecypcHO-KopucHHX (pakiiii. st migBuiieHHs eeKTUBHOCTI MePepoOKH MPOMHUCIOBUX BIIXOIIB €
HEOOXiJITHUM CTBOPUTH KOMIUIEKCHY CHUCTEMY YCTAaTKyBaHHS, sika 3a0e3Me4nTh PO3MOALT BiAXOIB 32
rabapuTHIMH po3MipaMH Ta B 3alleXKHOCTI Bim QpakmiifHOTO CcKiaxy. Ha npyromy erami
MPOTIOHOBaHMH KOMIUIEKC 3a0e3MeUuTh MO/piOHEHHS HeopraHiuHuUX BimxoxaiB. Ha Tperbomy erami
noipiOHEHI TBEP/i BIAXOIN HAJIXOAATh HA MOJIYACTOTHHH I'POXOT, JI€ BIIUIUISIOTHCS 1 COPTYIOThCS 110
rpymnax, mo JI103BOJsIE BUKOPUCTOBYBATH OJlepXaHi (pakuii sk cupoBuHy. llpu oMy € BaknnBuUM
BpPaxOBYBAaTH, IO B OKPEMHUX BHIIQJIKaX MOXYTb IMOTPAIUIITH TOKCHYHI KOMIIOHEHTH, TOMY IpH
nepepoOIll TAKOro TUIY BiJXOJiB HEOOXiIHO BUKOPUCTOBYBATH CUCTEMY 3HEIIKOKEHHS TOKCUYHOTO
BILIMBY. Bce mepeniueHe ycTaTKyBaHHS BXKE€ ICHYE 1 BUKOPHCTOBYETHCS B 1HIIMX Tay3iX 3a iHILUM
Ipu3HauYeHHsIM. TOMy 3ampoNOHOBaHO BHMKOPHUCTOBYBAaTH JaHE YCTaTKyBaHHS 3 HEBEIUKHMHU
MOJIEpHI3aIlisIMU Ta KOHCTPYKTHBHUMH JOPOOKaMH B KOMIUICKCHIH CHCTeMi COPTYBaHHS Ta
MOIPiOHEHHS IIPOMMCIIOBHX BIIXO/IiB.

[IpoBeeHO KOMILIEKC TOCHTIDKEHb B HalpsIMax BIUIMBY MPOLECIB MOAPIOHEHHS MPOMHCIOBUX
BIIXOJIIB B yMOBaX IHTCHCUBHHX MEXaHIYHMX HABaHTAKEHb Ha 3MiHY iX (I3UKO-XIMIYHHX
BJIACTUBOCTEH 3 METOK TMOJAIBIIOT0 BUKOPUCTAHHS y BUPOOHUIITBI TPOXYKIi Ta BIUIMB Ha
€HEepPreTUYHi BJIACTUBOCTI NPOMHUCIOBHX BiAXoHiB. Jlochmi/pkeHHS B HalpsMy BIUIUBY IIPOLECIB
NoJpiOHEHHS] MPOMMCIOBUX BIIXOAIB MOKa3ajdd HACTYIHI pe3ylbTaTH: KBapLBMICHI MaTepiain
HaOyBalOTh B’SDKYYMX BIIACTHBOCTEH, MIO JIO3BOJSIE 30UIBIIMTH OOCSATH 1X BUKOPUCTAHHS Y
BUPOOHUNTBI OyJiBeNbHUX MaTepiaiiB, IO € BAXIUBUM JUIS yTWIi3alii, HAIPHUKIIAA, 30J0UUIAKOBHX
BiJIBaJIiB; IPUCKOPEHHSI TMPOLECIB EKCTPakWii Ta BWIyYeHHS MeTaliB (HalpUKIad, OTPUMAaHHS
MOPOIIKY MiJli 3 MUIaMIB HEWTpamizalii BiJIXOAIB TpPaBJICHHS JPYKapChKUX IUIAT TalbBaHIYHOTO
BUPOOHUIITBA); MOXKJIMBICTh ITEPEPOOKH BiJIX0/1iB HAQTOra30BOro BUPOOHUIITBA.
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HAVRANKOVA 8. (CZECH REPUBLIC, PRAGUE),
YAROSHCHUK O. (UKRAINE, KY1V), SOROKA M. (UKRAINE, DNIPRO)

POLICY ROADMAP FOR AIR POLLUTION MONITORING
IN UKRAINIAN CITIES

Arnika - Center for Citizens’ Support.
170 00, Delnicka 13, Prague 7, Czech Republic, arnika@arnika.org

Abstract. This study paper observed the key-ways policy reform of air pollution regulation,
monitoring, and inspection in Ukraine. This study was prepared with the support of the Ministry of
Foreign Affairs of the Czech Republic within the framework of the Transition Promotion Programme.

The environmental governance system in Ukraine has inherited a constantly permeating Soviet
legacy despite ongoing reforms that date back to 2010 when the country began to decentralize public
administration. The lack of adequacy of environmental policy (and legislation) and superficial or non-
existent implementation remains one of Ukraine’s major challenges in the field of environmental
policy. In this research paper was a comprehensive review of roles and responsibilities of government
bodies involved in environmental monitoring. Given its purpose and scope this study paper does not
elaborate on all policy choices, but rather on the most feasible and realistic alternatives for the context.
It also does not analyse every regulatory aspect, but rather provides a general recomandation of
selected policy options.

In the last years the system of air quality monitoring in Ukraine has indeed gone through
substantial improvements. The system of air quality monitoring has been recently revised by the
CMU. On 14 August 2019, the CMU adopted a decree No. 827, which state institutions responsible
for air monitoring both on national and regional levels have been defined. The institutional structure
has been made more rigorous and clear. The number of monitored pollutants has been expanded by
such hazardous pollutants as particulate matter (known as PM 10 and PM 2.5) and ozone. The recent
changes also foresee further gradual improvement of the system, which had been outdated for a long
time and had not represented the newest trends in environmental monitoring, especially the
requirements of the EU-Ukraine Association Agreement and the respective provisions of the EU
environmental acquis to be implemented by Ukraine.

Taking into account the inefficiency of the current system and its numerous loopholes, which do
not allow to measure air quality adequately, further changes are necessary.

As regards the institutional structure of the air quality monitoring system, we recommend
establishing a single authority to be responsible for overall air quality monitoring. Ideally, it could be
the State Environmental Inspection (SEI), as is the case in many European countries. Moreover, the
SEI should also coordinate all national, regional, and local air quality monitoring plus have access to
non-state monitoring networks which have been actively developing in Ukraine with the financial
support of international organisations. For instance, civic monitoring stations in the Ukraine’s most
polluted cities (e.g. Kryvyj Rih, Zaporizhzhia, Kharkiv, Dnipro, Kramatorsk) have been installed in
Ukraine within the framework of the Transition Promotion Programme This data is now available
online. As of now, the SEI does not have monitoring functions. Even though it has the necessary
capabilities and own laboratories, their data cannot be used in the decision-making process. This
severely weakens its ability to take effective decisions to protect further environmental damage.

A special attention must be paid to air quality monitoring in residential, recreational zones and
public spaces. Until 2017, when it was liquidated, the Sanitary and Epidemiological Service of
Ukraine had fulfilled these functions. It is advisable to also transfer these functions to the SEI.

The third key problem is that access to air quality data (results of measurements and
observations) is currently restricted. The data is usually presented in a paper format or as a set of
recommendations for the local councils; ordinary people cannot track the data. Therefore, we
recommend the following:

— Establishing an online platform of air quality monitoring;

— Connecting all the sensors that monitor air quality into one system (both state and non-state);

— Providing data for a number of time spans, such as hours, days, weeks, months, and years.

— In this case, the European Air Quality system serves as a good example.
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BEPETOBUI1 B.M., TIAJIVH A.O. (YKPATHA, KUIB)
EKOIHHOBAILII B CTAJIOMY IIPUPOJOKOPUCTYBAHHI

Hayionanenuiu asiayivinuti ynisepcumem
03058, npocnexm Jliobomupa I'yzapa, 1, Kuis, Ykpaina, eeregovoyl4valentin@gmail.com

Abstract. The current state of nature management requires the introduction of a set of
innovations that will provide real opportunities for forecasting, planning and implementation of
balanced environmentally safe socio-economic development. These eco-innovations are necessary for
the efficient implementation of the system of environment protection measures and mechanisms of
regulatory economic policy for sustainable nature management.

CydJacHuil cTaH NPUPOIAOKOPHCTYBAHHS 1 SK HACHIJOK €KOJOT0-eKOHOMIYHI MPOoOJIieMU CTaHy
JIOBKIJUIE Ta TMOB’S3aHI 3 IIUM TPYJHONI COIIAJIBHOTO PO3BUTKY BH3HAYAIOTh HEOOXITHICTH
ONTHUMIi3allii BUKOPUCTAHHS MPUPOIHO-PECYPCHOTO MOTEHITIATY.

Oco0amBO CITiJT BiA3HAYXTH MPOIIECH TOPYIICHHS €KOJIOTIYHO 30aI1aHCOBAHOTO CITiBBIAHOIICHHS
MIX MOTpeOaMH Ta EKOJIOTIYHOK EMHICTIO MPUPOIAHO-PECYPCHOrO MOTEHINANy TepuTopii. Jlns
BUPILICHHS MPO0JIeM PalliOHaTBHOTO MPUPOJOKOPUCTYBAHHS Ta €KOJIOTi3alii CyCIiIBHOTO PO3BUTKY
Ha pIiBHI Jep>KaBW, PETIOHIB, JIOKAIbHWX CHCTEM HEOOXIJHO B3a€MOMOEAHAHHS COIi0-€KOJIOTO-
E€KOHOMIYHHMX YUHHHUKIB, JI¢ OCOOJIMUBO 3HAYUMO € TPOIEC CTBOPCHHS Ta BIPOBAHKCHHS HAYKOBHX,
TEXHOJIOTIYHHUX I €KOJIOTIYHHUX 1HHOBALIIN.

CamMe eKkoJIOTiuHI 1HHOBaIlli TPH CTaIOMy PO3BUTKY pPO3TJSAAAIOTh, SK 3aci0 pPO3B’sS3aHHS
EKOJIOTIYHUX TMpoOieM 1 3abe3medeHHs] CTajJoro pPO3BUTKY EKOHOMIKM KpaiHh. Exosoriuao
CIPSIMOBaHUI 1HHOBAIIMHUI MpoIleC 1Ie MOCIi0BHA CUCTEMa JIiH, 110 OXOILIIE BCi CTaii Ta eTamnu
pecypcHOTO UKITY MPUPOIOKOPUCTYBAHHS. Exosorizariist IHHOBAIIIHOT JUSUTBHOCTI
NPUPOJOKOPUCTYBAHHS 1€ CHUCTEMHHUM 1 KOMIUIEKCHHIA MpOIEeC MEePMAaHCHTHOTO BIOCKOHAJICHHS
PECYPCHOTO IHKIy, JI€ CYTTEBO 3HIDKCHO €KOACCTPYKTUBHUM BILIMB BHPOOHUYOI Ta CIIOKHBUOL
chepu.

BaxnuBuMm acmektomM moOynoBH Ta (YHKIIOHYBaHHS €(QEKTHBHOI CHCTEMH MOTHBAIIIH
BITPOBAPKCHHS €KOIHOBAIil B TPUPOJOKOPUCTYBAHHI € HASBHICTH AITOPUTMY TEPEpO3NOALTy e(heKTiB
pecypco30epeeHHs MiXK ray3sMH, PIBHAMHU Ta Cy0’eKTamu rocrojaaproBaHHs. HediTke BU3HAUYCHHS
MPaBOBOTO CTATyCy IOJO YMPABIiHHA MPUPOJOKOPUCTYBAHHS, 3/1€0IIbIIOrO BiICYTHICTh CHCTEMH
nepkaBHoro (iHaHCYBaHHS a00 K IHBECTHIH IPUPOJOOXOPOHHUX 3aXOJliB, BHUKOPHCTaHHSI
3acTapiioro OO0JIaZiHAHHSA, BIATIK KBaJi()iKOBAaHUX CIEI[IaiCTIB Ta IHIIE MPHU3BEIH /10 BUHUKHCHHS
HAJ3BUYAWHUX CHUTyaIlli NPUPOJHOTO 1 TEXHOTEHHOTO XapakTepy B TMpoleci Ta IMicis
NPUPOTOKOPUCTYBAHHS.

CyuacHu# CTaH NMPUPOJOKOPUCTYBaHHS MOTPeOye BIPOBAKEHHSI KOMIUIEKCY 1HHOBAIIiH, KOTpi
3a0e3neyarh peajbHi MOXKJIMBOCTI NPOTHO3YBaHHS, IUTAHYBaHHS Ta peaizalii 30aJaHCOBaHOTO
€KOJIOTYHO-0€311eYHOr0 BUKOPHCTaHHA NPHUPOAHMX pecypciB. Came ekoiHHOBauii HeoOXimHi Ayt
KOHCTPYKTHBHOTO pecypco30epeKeHHsl, Jie MPOIeC MPUBHECCHHS 3MiH Ha OKPEMHX eTarax KHTTEBOTO
UKy TPOJYKTY YH PECypcy MPH SKOMY MO3UTUBHI €(PEKTH KOMIICHCYIOTh IIEPEBUTPATH PECYPCiB Ha
IHIIKMX eTarax.

Cepell KOHKPETHUX MIAXOAIB Yy KOMIUIEKCI 3arajbHOTO TMEPEXOAy JI0 BUKOPHUCTAHHS
EKOTEXHOJIOTIH Ta EKOTEXHIKM, IO MAalOTh 3aCTOCOBYBAaTHCS B €KOJIOIO-iHOBaIIMHIA MO,
HEOOXiJIHO BKJFOYMTH TIOCTiHE BJOCKOHAJEHHS TEXHOJIOTIi MPOAYKIli, IO BHUITYCKA€ETKCS,
NPOBEIEHHS €KOJIOTYHOTO MOHITOPUHTY Ta MIEPMaHEHTHE MIPOTHO3YBAHHS CTaHy MIPUPOAHUX CUCTEM.

Exomnoro-iHoBauiiHMi pO3BUTOK 30a1aHCOBAHOI'O NMPHPOJOKOPUCTYBaHHS € 0araToaclieKTHUM
NpOIeCOM, IO BKIIIOYAE, 3 TOYKH 30pY (YHKI[IOHAIBLHOTO TMOMUTY HACTYIHI TPYIH: TEXHIKO-
TEXHOJIOT1YHi, OpraHi3aliiiHi, ynpaBIiHChKi,6eKOHOMIYHI, COLiabHi, FOPUANYHI Ta CKOJOTIYHi.

BrpoBagkeHHS €KOiHHOBAIi, po3po0Ka KOMIUIEKCHOI MPOrpaMy CTaJIOr0 PO3BUTKY MOBHHHI
HE TPOCTO TIJIBUIIYBATH €KOHOMIUHY e(DeKTHBHICTD Ta COLiaNbHY JOMUIBHICTE, alle i 3a0e3neuyBaTH
a/IaTlTaIlio Tajy3eBUX Ta PEriOHALHUX IPOTPaM JI0 €KOJOTTYHUX BHMOT.
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'KOKHALEVYCHK.R.,2MUZYKA V.-S.V. (UKRAINE, LVIV)

STRATEGY AS AN ELEMENT OF ECONOMIC EFFICIENCY
OF ENTERPRISES' OPERATION

!Lviv Polytechnic National University
79013, 2/4 Karpinskoho St., Lviv, Ukraine; slonya24@gmail.com
?lvan Franko National University of Lviv
79000, 1, Universytetska St., Lviv, Ukraine, sofilamuz@gmail.com

Abstract. The usage of the strategy in business has a relatively recent history. Nevertheless,
nowadays there is an acknowledged fact that the success of the enterprise in the long run inseparably
is related to its ability to identify clear priorities and aims. A properly formed and picked strategy
provides the avoidance of many crises or its easier development in the organization. In fact, the
strategy is considered a general complex action plan that is intended to ensure the implementation of a
mission and achievement of the enterprise's goals.

The enterprise's strategy is the long-term quality direction of the organization's development
that is related to the sphere, equipment and modalities, systems of mutual relations, and also position
of the organization in the environment. One of the most important problems with which the enterprise
faces is a choice of such an action plan the realization of which, considering all the opportunities,
could happen with time-limits.

The selection process of the strategy includes such main steps as clarifying the current strategy,
analyzing the production, picking the organization's strategy and its assessment. Each element of this
process plays a significant role in providing a general result and has its own specificity. Clarification
of the current strategy is an important and necessary process; people should not take decisions about
the future, without an accurate picture of the condition of the organization and the list of the strategies
it implements.

The choice of the enterprise's strategy is carried out by management based on the analysis of the
external and internal environment (SWOT - analysis), and also the essence of implemented strategies.
When analyzing the environment, first of all, you should pay attention to the institutional milieu of the
enterprise, specific characteristics of which may contribute to a successful business or complicate and
eliminate it.

Implementation of the strategy addresses the following tasks. Firstly, it is the establishment of
priorities among administrative tasks. Secondly, it is the establishment of consistency between the
picked strategy and internal institutional processes in order to direct the organization's work at the
implementation of the chosen strategy. The consistency should be reached on such characteristics as
structure, motivation and incentive system, norms and behavior, qualifications of employees. Thirdly,
it is a choice and holding according to the implementation of the strategy, style of leadership and
management approach. Frequently, there is the enterprise's insolvency to achieve the picked strategy.
The causes of such a situation are ineffective analysis of macro and micro environments,
management's inability to use capacities and resources.

The choice of strategy and its implementation are the main elements of strategic management.
The choice of the strategy depends on the situation, in which the enterprise is. The enterprise without a
high-quality and efficient strategy of development is not a business but a set of assets that are
encumbered. It is necessary to plan at a professional level to ensure the efficiency and strengthening of
our competitive position. The targets require management not only to have appropriate knowledge but
also a sense of responsibility for economic, social, environmental, moral implications of the activity.
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[OJIVTPEHKO M.C., TPUIYJISK I M., KOLIFOBUHCHKUH A.O.,
CAB’IOK P.M. (YKPAIHA, IBAHO-®PAHKIBCBHK)

TEXHOJIOI'ISI HEPEPOBJEHHS BETETATUBHOI MACH POCJIMHU CUJIb®Ii
MPOHU3AHOJIUCTOI

léano-Dpankiecokuii HaAYiOHANbHUL MEeXHIYHUL YHIBepcumem Hagmu i 2azy,
76019, eyn. eyn. Kapnamcoka, 15. admin@nung.edu.ua

Abstract. On the basis of non-woody vegetable raw materials, namely the ground part of the
silphinium perfoliatum I, by boiling the crushed vegetable raw materials with subsequent filtration,
washing, forming a fibrous semi-finished product and drying. The proposed conditions of the method
of boiling from non-woody vegetable raw materials of silphinium perfoliatum |, allow to obtain kraft
paper for use in various sectors of the economy.

OCHOBHOIO CHpPOBHHOIO JJIsSi BUTOTOBIIEHHsS Iamepy € JAepeBHHa (I[eNMojo3a), o0csru
BUKOPUCTaHHS SKOi 3 POKYy B pik 30inblryroTbes. [Iporec BHUpOLIyBaHHS JIICY XapaKTEepPH3YEThCS
BEJIMKOI0 TPWBAJICTIO BUPOOHHYOrOo NHKIY. TexHomoriuHa 3pimicTe Oepe3w, OCHKM Ta Tpad —
nocsiraetbes 40-50 pokiB; COCHOBI, SUTMHKOBI Ta sptuieBi — gepe3 70 — 90 pokis, a myOoBi i OyKOBi —
yepe3 100 — 120 pokis. [Ipu npomy 6mu3bko 14,3 % BITYM3HSHUX JIICIB Y 3aMOBiqHIN 30HI. [ KpaiH,
110 HE MalOTh BEJMKHX 3araciB BIJIbHOI JIE€PEeBUHH, 30KpeMa s YKpaiHH, aKTyalbHOI MPoOIeMOr0
3IMIMIAETHCS TIOMIYK AaJbTePHATUBHUX JDKEPEN JITHOIETIONO03HOI CcHUpoBUHM. OpHiel 3 Takmx
OaraTopiyHHUX KyJbTYp, fKa 37aTHa (GOpPMYBaTH MOTY)XHY Oiomacy 3a KOPOTKHH MPOMIKOK Hacy Ta
HIBUJKO BiIpocTaTd micias 30upaHHS € cuib(dis MpOHM3aHOMUCTA. BiapizHSAeThCs BiA iHIIHX
MiBUIICHOI TPOAYKTUBHICTIO, BUCOKHUMH TIOXHBHHMH SIKOCTSMH, E€KOJIOTIYHOI TUIACTHYHICTIO,
PE3UCTEHTICTIO IO HECTPHUSTIUBUX YMOB, Oyp’sHIB, MIKiTHUKIB i XBOpoO. EHepreTnuHiil KyJabTypi
BJIACTHBI BHCOKa XOJIOAOCTIHKICTh, IOCYXOCTIHKICTh Ta IHTCHCHBHE BiJPOCTaHHS HaBECHI.
Bupomyersest Ha omHoMy mouti 10 15 — 30 pokiB. Crebno cunbdii 1ocsrae TpuMeTpoBoi BUCOTH, a
yposkaiiHicts Oinbme 100 T/ra 3emenoi macu. IlepepoOieHHS HenepeBHOI POCIMHHOI CHPOBHHH, a
came Ha3eMHOI YaCTHHHU CHJIb(il MPOHU3AHOIUCTOT, sIke OU 3a0e3Meunio BUCOKY eHEeproe()eKTHBHICTh
Opyd 3HAYHO MEHIIMX CHEProBUTpATax IUIAXOM TIPOBEACHHS BapiHHA MOAPIOHEHOI POCIWHHOT
CHPOBHHM 3 TOJAIBIIUM  (IIBTPYBaHHSAM, NPOMHUBAHHSAM, (OPMYBaHHSIM  BOJIOKHHUCTOTO
HaniB(haOpukary Ta cymriaasM (Tabmn.1).

Tabnuys 1
XiMiuyHHi CKJIAL POCTHHHOI CHPOBHHH, %
Kpaina Iemromno3a, % Jlirnin, %
CoJioma IIeHuIi 42,5 2,7
ConoMa KyKypya3u 41,6 2,1
COHSIIIIHUK 40,6 3,7
Cuiib(is TpoHU3aHOINCTA 22,1 19,2
MickaHTyc 42,9 24,4

3 orpumanoro HamiB(aOpuKaTy BUIOTOBISUIMCH 3pasku marepy macor 100 r/m% B po6ori
BUKOPHUCTaHI Marepiald MATeHTIB Ha KOPUCHY MOjeib. 3alpornoHOBaHI YMOBH CHOCOOY BapiHHS 3
HEJICPEBHOI POCIMHHOI CHPOBHHHU CHIIb(il POHU3aHOINCTOT, JO3BOJSIOTH OTPUMAaTH KpadT — marip
(puc.1) Ui BUKOPUCTAHHS B Pi3HUX TATy3sIX HAPOHOTO TOCIIOAAPCTRA.

Ceminap 6 Seminar 6



mailto:admin@nung.edu.ua?subject=%D0%9F%D0%BE%D0%B2%D1%96%D0%B4%D0%BE%D0%BC%D0%BB%D0%B5%D0%BD%D0%BD%D1%8F%20%D0%B7%20%D1%81%D0%B0%D0%B9%D1%82%D1%83

207

UIbHUIBKA-TUKABUVYK T .51. (YKPAIHA, JIbBIB)
EKOIHHOBAIIIL B TOTEJIbHOMY BI3HECI

Hayionanvnuii ynisepcumem «JIvgiscoka nonimexunixay, 79013, eya. C.bandepu, 12, Jlvais,
Vkpaina; Halyna.Y.lInytska-Hykavchuk@lpnu.ua

Abstract. Eco-innovation is the development and implementation of processes and products
that promote sustainable development, provide for the economical and rational use of natural
resources, reducing the negative impact on the environment. Eco-innovations are being introduced in
the hotel business, which envisage saving natural resources and using energy-saving technologies. To
confirm the ecological concept of the hotel, there are various international certification programs,
including Green Key.

s BUpiLIeHHS! €KOJOTiYHUX Mpo0iieM, pecypco30epekeHHs, a TaKoX 3aJ0BOJICHHS MOTped
CIIOKMBAYiB B €KOJOTIYHO YHCTIH MPOAYKIIi HEOOXiTHO BIIPOBAPKYBaTH IHHOBAIl €KOJOTi9HOTO
crpsimyBaHHs. TepmiH «ekoiHHOBaIi» nepmmmMu Bukopuctanu K. @acnep i I1. [xeitme (1996), saxi
TPAKTYBAJIH iX K MPOILECH 1 MPOIYKIIIO, IO CIPHUIIOTH CTAIOMY PO3BUTKY. A. Peiin i M. Min3iHchki
(2008) po3ymitoTh €KOIHHOBAIlii SIK CTBOPEHHSI HOBHUX i KOHKYPEHTOCHPOMOXKHUX TOBapiB, IOCIYT,
MIPOIIECIB, pO3POOIECHUX A 330BOJICHHS TTOTpeO Jroselt 1 3a0e3nedeHHs] Kpamoi SKOCTI KHUTTS, 10
nepeadadae MiHiMaJdbHEe BUKOPUCTAHHS IPUPOAHHUX PECYPCiB.

Jo exojoriyHux iHHOBaIlii MOKHAa BiJJHECTH: PO3pOOKa HOBHUX TEXHOJOTIYHHUX MPOIECIB;
BUKOPHCTaHHS pecypco30epirarodoi TeXHIKH; PO3pPOOJIEHHS Ta BUITYCK HOBHUX EKOJIOTIYHO YHCTHX
MPOAYKTIB 1 TIOCIYT; BHWKOPHCTAHHS BiJHOBIIOBAHMX JDKEpENT EHEprii; YMpOBapKEHHS HOBUX
opranizaiiifaux (opM yrnpaBIiHHS; €KOJIOTiYHA OCBITa.

B rorenpHOMY 0i3HecCi BiIOYBa€ThCS €KOJIOTI3allisl Ta BIPOBAKEHHS SKOJIOTIYHMX IHHOBAIIIM.
[Tpuxitagom € crierianizais roTeiB Ha eKonoriyHnxX nociayrax. 1106 oTpuMaTu cTaTyc eKOJIOTi9HOTO
TOTEII0, OCTaHHIH MMOBHHEH MPOUTH €KOJIOTIUHY cepTU(IKaIilo Ta OTPUMATH 3HaK SKOCTi. B YkpaiHi €
roTeni, sKi mpoHIUIM cepTUdikamiro 3a MikHapomHoro mporpamoio Green Key. [ns orpumanus
«3enenoro Kirowa» roTens MOBHHEH JOTPUMYBATHCS PSAIY BHUMOT, SIKI CTOCYIOTBCS NHTaHb
eKOJIOTIYHOTO MEHE/DKMEHTY, MOHITOPHHTY Ta 3MCHIICHHS BHKOPHCTaHHS EJIeKTPOCHEePrii,
€KOHOMHOT'O CIIOYKMBaHHS BOJHUX PECYpCiB, COPTYBaHHs, MEPEPOOKH Ta yTHIIi3allii BiIX0/liB, Y4acTh y
comiampHOMY JKUTTI Micta. HaiiGinpme exororemiB 3HaxoauThes B M. Kuei ta KuiBchbkiit obmacti
(Radisson Blu Hotel, Maison Blanche Ta inmi), M. JIeBoBi (Reikartz Dworzec Lviv, Reikartz
Medievale Lviv, dnicrep [Ipem’ep ['otens), M. Mukonaesi (Reikartz Pisep), m. 3amopixoki (Reikartz),
Xapkosi (Reikartz), 3akapnaTcekiit oonacti (Kosuer).

B ekororensx BHKOPHCTOBYIOTHCS €HEpro3oepirarodi TeXHONOril (OCBITIEHHS KepyeThCs
JaTYNKaMH PyXY, BHKOPHUCTOBYIOThCSI eHeprosoepiratoui jgamnu LED, eneprozoepiraroua modyToBa
TeXHiKa); BIPOBADKYIOTHCS 3aX0JM IIOJ0 SKOHOMii BOJHU; COPTYETHCS CMITTS; BUKOPHCTOBYIOTHCS
HaTypaJIbHI MUIOYi 3ac001; B 0)OPMIIEHHI HOMEPiB BUKOPHCTOBYIOTHCS HATYpallbHI MaTepiay TOIIO.

3 METOI0 €KOHOMI Ta 3HWKEHHS BiXO/iB MIPOLYKTIB XapuyBaHHs HaOyBa€e MOMYJISIPHOCTI cepen
TOTENBEPIB CBITY mporpama Ha 0asi mryyHoro inrenekty - The Winnow Vision Al InnoBamiiina
CUCTeMa SBIIsI€E COOOK KOMIUIEKC BiJleOKaMep, CIemiaJbHUX Bar 1 JIYWIBHUKIB, SKi JO3BOJISIFOTH
BIZICTeXXYyBaTH Ta aHalli3yBaTW [ii, sKi BinOyBaroTbcs Ha KyxHI pecropaniB. Cucrtema aHamizye
KUTBKICTh IHTPEIII€HTIB, SIKi BUKOPUCTOBYIOTBHCS JUIS MPUTOTYBaHHsS CTPaB, a MOTIM IOPIBHIOE iX 3
KUTBKICTIO HEBUTpPAYEHHX TNPOAYKTIB. TakMM YHHOM, MOXXHa DPO3POOUTH ONTUMAIBbHI 3aX0Iu 3
BUKOPHUCTaHH IIPOAYKTIB HA BCIX CTAAIAX: BiJ 3aKyMiBJi IHIPEII€HTIB A0 MMOJavi Ha CTiJL.

BukopucTanHs albTepHATUBHUX JIXKEPeEI €HEePrii J03BOJISIE CKOPOTHTHU CIIOKMBAHHS TPUPOAHUX
pecypciB, a 3HAYUTH - HETATUBHUI BIUIMB Ha HABKOJIMIIHE cepeloBHie. Halbinbow momyispHicTIO
KOPUCTYIOTbCS COHSIYHI Oarapei. Y 0araThox 30HaX 3 MOCTIHHMMH BiTpaMH XOPOILIUM JOTIOBHEHHSIM
JI0 COHSTYHUX OaTapeil MOKYTh CTaTH BiTPOT€HEPaTOPH.

MoskHa 3pOOUTH BHCHOBKH, III0 €KOJIOTi3allisl TOTEIbHOI 1HAYCTPIi CTPIMKO PO3BUBAETHCS Y
cBiTi Ta B YKpaini 30kpema. lllopa3 Oinblile TOTENIB BUKOPHUCTOBYIOTH €KOJIOTIYHO O€3IeuHi
Mmarepian B iHTep'epi Ta oOnagHaHHI, OE3BIAXOJHI TEXHOJOrii, €KOJOTriYyHO YHCTI HPOIYKTH.
ExonoriuHa KOHIIEII[isSi TOTENI0 MO3UTUBHO BIUIUBAE HA HOTO IMIDK, MPHBOAWTH 1O 30UILIICHHS
MOCTIHUX KITIEHTIB, MPUBAOJIMBOCTI JUISI IHBECTOPIB, 3araJIbHOI COIIAlIbHOT TPUBAOIMBOCTI TOTEJIIO.
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KOCTIOUKO B. (VKPAIHA, JIbBIB)

OCOBJIMBOCTI OPTAHI3AIIIL EKOJIOTTYHUX MAHJIPIBOK
(HA MIPUKJIAJII HEHTPAJIbHUX T'OPI'AH)

Hayionanvnuii ynisepcumem «JIvgiscvka nonimexuikay
79013, sya. C. Banoepu, 12, Jlvsis, YVrpaina; Vasyl.M.Kostiuchko@Ipnu.ua

Abstract. Peculiarities of Gorgany mountain range which should be considered during the
preparation to ecological trips are defined in the article; the most popular tour routes to Central
Gorgany of different duration are analysed, their general description is presented; possible tourists'
risks in ecological trips in Central Gorgany and ways of their minimization are reviewed; the practical
recommendations of organization of ecological trips' to this mountain region are given.

[lenrpansui [opranu — HaliBHIA YAaCTHHA TiPCHKOrO MacUBy — oOMekeHi piukamu JIiMHMIEIO
Ta buctpunero HaaBipHIHCHKOIO 1 po3aisIeHI HaBMiI HeTTHOOKOI0 monnHOoI0 bructpuili CoaoTBHHCHKOT
1 BKJIFOYAIOTh TaKi BepiiuHU K Irposers (1804 m), Cuyns Benuka (1836 M), CuByns Mana (1818 m)
tomo. HaiiGinbIn xapakTepHi eJIeMeHTH JaHamaTy — KpyTi aCHMETPUYHI CXWIIM 1 TOCTpi rpedeHi Tip;
Ha BepIIMHAX KaM’ sHi po3cund. [3 HabopoMm BUCOTH po3Mip KameHiB 3poctae i Ha Bemmkiit CuBymi
BOHHU CTAaKOTh OiIBIIMMU 3a JIFOACKKHUHN 3picT. Ha Ginbmiocti BepiinH Ta xpeOtiB B Topranax € sxeper,
BUCOTOIO 1HOJI MeHIIe 1 M, a MICIIMH HaBITh BHWIIE JIOACHKOro 3pocTy. [limoxigHi moxoau o
Topranax MOXKyTh 3/IiHCHIOBATHCS 3 TPaBHs 710 JKOBTHs. IIpoTe, BApTO mam’siTaTd, MI0 y TPaBHI Ha
BHCOKOTIp’1 e 0araro CHiry, a B )XOBTHI 3HAYHO 3HIDKYETHCS TEMIIepaTypa MOBITPS, OCOOIMBO BHOYI.
i ocoOMMBOCTI CJTijJi BpaxOBYBATH MPH ITiATOTOBIII IO TIOXOTY.

s mTypMy TOpraHiBCHhKUX BUCOT 3a3BU4ail BHOMparoTh nucno3ulii y cenax Ocmomnona, Crapa
I'yra, mo na IBano-DpaHKiBIMHI, 3BIAKM BOHU BBaXKAIOThCS HaiimoctynHimumu. Haiimikasimmi
MapIIpyTH OpoXoaaTh xpedramu rip. V IenTpansuux [opranax TakuM € HACTYIIHHN MapIIpyT, SKHH
nepenbavae BHXiJ Ha yci TpU HaliBMILi BepIIMHM ripcbkoro macuBy lopramu. Hutka mapuipyty €
takoro: ¢. Ocmonona — xp. Mararis — r. Bucoka (1803 m) — r. Irposens (1804 m) — mep. bopeska —
r. Jlomymra (1772 M) — r. Benmuka CuByns (1836 m) — r. Mana Cusyns (1818 M) — mon. Pymunaa —
nos. bospun — p. Canarpyuinie — p. Camarpyk — c. buctpuns. Tpusanicte noxomy — 3-5 JHiB.
MapuipyT MOXKHa TOAOJIATH 32 3 JHI 32 YMOBH XOpOMIOi ()i3UYHOI MiJIrTOTOBKM YYaCHUKIB MOXOJY,
HasBHOCTI Yy HHUX TYPUCTHYHOTO CHOPS/DKEHHS 1 crnpuaTinBoi moroau. JloBkuHa MapupyTty
cranoButh 40 kM, nepenan Bucot — 1076 m. [loxing gacTe TypucTaM MOXIMBICTh MOOAYUTH 3MIHU
NpUpPOIx, 0OYMOBJIEHI BUCOTHOIO 30HANIBHICTIO. CTapTye MapmipyT 3 Touku 760 M Haja piBHEM MODSL.

SIKII0 TOBOPUTH TIPO JIBO- UM TPhOXJEHHI MapuipyTu B LlenTpanbhux [opranax, To, Ha Harmy
IYMKy, HalOiIbIl ONTHMAJIBHUM € JABOJACHHMHA MapuIpyT Ha ropy IrpoBens (HUTKa MapHIpyTy:
c. Crapa I'yra — Bacn. Manwii Kyssmuners — 1. Irposerts (1804 m) — moit. Cepennst — ¢. Crapa I'yra) 3
HouiBJel0 Ha nojioHuH1 CepenHs, NpoTsHKHICTIO 25 kM. [laHnii MapipyT LikaBuil TUM, 10 TPOXOISYN
II0 HbOMY MOXHa OTJIIHYTH 4-0X MeTpoBui Bopocnay Mamuii Kysemunens. Ceno Crapa ['yra nocuts
BijoMe B YkpaiHi, 00 TaM po3raiioBaHa 3uMoBa pe3ujcHils [Ipesupenra Ykpainu, 30ypoBaHa e
Jleoninom Kyumoro.

IlpoBenenuii anami3 npomo3uuii 3a HampsiMkoM «lloxomn B ropu» JbBIBCHKOI TYpPUCTHYHOT
dipmu «Karpaty travely, sika crieriani3yerbcsi Ha oprasizaiii akTUBHHX (OPM TypH3My, ITOKa3aB, L0
cepeJl TYPUCTIB HAIOMYJISIPHILIMMU MapIupyTamu B paiion Llentpanbaux [oprad € oJHOAEHH] TT0X0a1
«Ha ropu Irposens Ta Bucoka» (Buxin 3 okonunps c. OcMonoaa, Z0BXHHA MapIpyTy 14 kM, nepemnaj
BucoT — 1044 m, TpuBanicts noxony: 8 roj.) i «Ha ropy Benunka CuBymnst» (HuTKa Mapmpyty: yp. Sna
(6inst Ocmonoan) — gonuHa MoToKy buctpuk — yp. Jlonymna — yp. JaneHiit buctpuk — r. Kpyrna —
nost. Pymmuaa — 1. Mana CuByns — 1. Benuka CuBynis, JOBXXKHHA MapmipyTy 16 KM, mepernaj BUCOT —
1076 m.). Ha wmapmpyti mo r. Benmka CuByns MOXHA OINISSHYTH IIaM’STHHH 3HaK — KaMiHb
3 BUPI3aHUM XPECTOM, PYIHH IOJIbCHKOI MPUKOPJOHHOT 3aCTaBH, a TAKOX HETMOBTOPHI KPaeBUIN
na Topranu. CKJIaJHICTh IUX MapIIPYTiB BU3HAYEHA K CEPEIHSL.

SIk cBimuuTh 10CBiA, B moxozxax no [opranax € 3HauHi pu3UKK TpaBMyBatucs. Bepumuu [opran
MOBHICTIO TIOKPHUTI KaMm STHUMH PO3CUIAMH, SIKi CTAIOTh JIy>K€ CIM3bKHMH Mij 4Yac AOILy, TOMY CIif
OpaTH YepeBUKH 3 XOPOIIOK0 MiJOMIBOK. PeKOMEHIyeThesi B3ATH 3 COOOI0 TPEKIHTOBI manuii (3a
HasIBHOCTI), OyayTh MOTpiOHI KapTa i komnac, GPS-nHasirarop.
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T'ABA M.I. (YKPATHA, JIbBIB)

®OPMYBAHHS CTAJIOTO PO3BUTKY EKOJOI'TYHOT' O
TYPU3MY B YKPAIHI

Hayionanvnuii ynisepcumem "Jlvgiscoka nonimexuixa”
79000, eyn. banoepu, 12, Jlvsis, Yrpaina; kaf_turyzm_lp@ukr.net

Abstract. The conceptual provisions on which ecological tourism is based are explored. The
role of ecological tourism as one of the priority directions of the sustainable development of tourism
sphere is determined. It is also grounded expediency of formation of sustainable development of
ecological tourism in Ukraine and its perspective.

PisHOMaHITHMIA 38 CBOIMH BHAMH TYPH3M CTaB HEBiJl' €MHOIO CKJIaJ0BOIO YACTUHOIO CYy4acHOTO
JKUTTS. Y BCHOMY CBITi BiH BU3HAHUH SIK BATOMUN YNHHUK €KOHOMIYHOTO po3BUTKY. Ha choromuimHii
JIeHb EKOJIOTIYHHH TypH3M B YKpaiHi MOK€ CTaTh MPHOYTKOBOIO Ta MUHAMIYHOIO Tramy33io. Bin
CTHMYJIIOE PO3BUTOK HApPOJHOTO TOCMOAApCTBa KpaiHW Ta A€ 3MOry e(QeKTHBHO BUKOPHUCTOBYBATH
NPUPOJHUN Ta ICTOPUKO-KYNbTYpHHH ToTeHmian. CBiToBa MpaKTWKa CBIAYUTH MpO Te, IO
€KOJIOTIYHUI TypU3M JOIIEHO MPOTOJIOCUTH MPIOPUTETHOI Taly33i0 B KpaiHi. BcebiuHe BTijeHHA
KOHIIETII{ CTaJoro PO3BUTKY B JKHUTTS POOUTH E€KOJOTIYHWH TYypU3M 3 KOKHHUM POKOM BCE OLIBII
3HAYNMUM.

Ille nmexinpka ACCATUIITH TOMY JIOACTBO HE 3HAIO TAaKUX III00AJBHUX €KOJOTIUHUX MPOOIIeM,
SKi TIOCTAafOTh CHOTOJIHI Y CBiTi. 3apa3 HEJETKO BiAIIYKAaTH HA KapTi CBITY €KOJIOTIYHO YHCTI KpaiHU i
MicTa. | 3 KO)KHUM poKOM iX cTae Bce MeHme.[I[puurHaMu Takoi HECTIPUATIMBOI CUTYAIlil €, 3BHYAIHO
K, HaaMipHe 3a0pyAHEHHsS [OBKULIS, NEpeHacHYeHEe MIKIAJIMBUMH PEUOBHMHAMH  TOBITpA,
pamioakTuBHE 3a0pyMHEHHS MOBKIJUIA B Pe3yJabTaTi BHKOPHCTAHHS aTOMHHUX EJIEKTPOCTaHIlid abo
BUPOOHMUITBA simepHOi 30poi. Tomy CBITOBHIA €KONOTIYHMHA TYpPH3M II0YaB PO3BHBATHCS Ha0araro
paHilie, HiXk eKOTypH3M B YKpaiHi.

l'onmoBHUMEU 3acafiaMi PO3BHUTKY EKOJIOTIYHOTO Typu3My B YKpaiHi € 6 737 cmemiaabHO
BIIBEJICHNX TEPUTOpId Ta OO'€KTIB MPUPOAHOTO 3amoBigHOTO (OHAY, 3araibHa IUIOMIA SKHX
nepesuinye 2,35 MIIH. ra, o CTaHOBUTH NoHan 3,9% yciel riomi nepxaBu. [IpuBabIo0Th TYpUCTIB
TaKOX TPajMIlii YKpaiHChKOi rocTHHHOCTI. CamMe ToMy opraHi3allisi eKOTyPHUCTHYHOTO Oi3HECy € JIyKe
NEPCHEKTUBHOIO JJIsl 0araTb0X CLIbCBKUX MICLEBOCTEH YKpaiHM SIK BarOMHMH YMHHUK Ta CTHUMYJ ix
CTaJIOro PO3BUTKY.

Exonoriunuii Typu3m, a00 eKOTYpHU3M — HaIIPSIM TYPUCTHUYHOI 1HAYCTPIi, 32 SKUM 3/1iHCHIOETHCS
MaHJIpiBKa 10 MPUPOAOOXOPOHUX TEPUTOPiH, HEAOTOPKAHUX JIFOAWHOI a00 3 HalMEHIIUM BILIMBOM
Ha JMOBKULIA. [CHye TakoX 4rMana KUTbKIiCTh IHITNX BU3HAYEHB, IPOTE caMe TXHi CIiIbHI PUCH JAf0Th
3MOTY BWJIUTUTH OCHOBHI HPWHIMITK €KOTYPH3MY, IIO iX MiATpUMY€ OiJBIIICTh €KCHEpTIB y JMaHii
rany3i. Came IOTpUMaHHS LUX NPUHLUIIB J1a€ 3MOTYy BUAUIUTH EKOTYpH3M Cepel IHIIMX BHIIB
TYpHU3MY Ta 3yMOBIIIO€ HOTO coLliaIbHE 3HAUCHHS.

Exonoriunmii Typu3sM B YKpaiHi MOXXHa OpraHi3yBaTH CKpi3b, Ji¢ HasBHI TpUPOAHI U
AHTPOIIOTeHHI 00’€KTH, IO CKIAJAlOTh Ii3HABaJbHWU 1 BUXOBHHMH iHTepec. OJHAK TYpHCTIB
MpUBaOIIOIOTh 3A€0UTBIIOTO Ti TEPUTOPil, J& NPUPOJHE CEpPEAOBHUINE IMOPIBHIHO Majo 3MiHEHe
JUSUIBHICTIO JIFOJMHM, JI€ HasBHI PiJKiCHI a00 yHiKalbHI TpUPOJHI 00’ekTH. EKOTYpH3M MiJBHUIIYE
€KOJIOTTYHY CBIJIOMICTh SK TYPHCTIB, TaK 1 MICIEBUX MEIIKAHI[IB, fKi, MOOAYMBIIN 3al[iKaBJICHICTh
perioHoM, MOYMHAIOTH OiNbllIe HiHYBaTH NPUPOIHi OararcTBa i OpaT y4acTh B iX oxopoHi. [lomopox
JO TPUPOAHUX TEPUTOPIH 3IMCHIOETHCS MOPIBHAHO HEBEIMKMMH TIpynamu. MoTHBaLis TYpHCTIB
nojsirac 'y moTpedi CHUIKYBaHHS 3 NPUPOJIOI0, TMPAarHeHHI OTPHUMAaTH €CTeTUYHE 1 MOpaibHe
3aJI0BOJICHHsI Bij Hei, mobGauutH yHikanpHI danamadru. e ogHiel0 OCOOIUBICTIO €KOTYpH3MY €
€KOJIOTIYHa CBIZIOMICTh HMOAOPOXKYIOUMX. BiH mependayae MeBHY €KOJIOTIUHY OCBITY B KOMIUIEKCI 3
IMOOKUM TI3HAHHSAM I1aM’STOK TPUPOJH, apXITEKTYpH, KYJIBTypHHX OCOOJIMBOCTEH MICIIEBOTO
HaCEeJICHHSI.

CyuyacHa KOHLEIIiS E€KOTYpHU3MY MiJKPECcIoe 00O0B’S3KOBICTh 30€peKEeHHS! NPUPOTHOTO i
KYJIBTYPHOTO CHaJAKy, OIOTMYHOI PI3HOMAHITHOCTI 1 TMOKpAaIIeHHS EKOJOIriYyHOIo, COLiajbHOro i
€KOHOMIYHOT'O CTaHy PETIOHIB, SIKi BiBIAYIOTh €KOTYpUCTH. EKONOTIYHMIA TypH3M IOBHUHEH CTaTH
B3ipLieM AJIs epeopradizanii, ekosorizamii Beiel iHayCTpii Typusmy.
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JIMCAK T.A., TAHAC H.€., MA3YPAK O.T. (YKPAIHA, JIbBIB)

CTAH KYPOPTHOI CIIPABU TA PEKPEAI_[II‘/JIHI/I.X PECYPCIB TPYCKABLIA B
YMOBAX ITAHAEMII

JIvgiscokull  HayioHanvHull azpaprull yHieepcumem, M. JIvsise

Abstract. Sanitary protection of resorts also includes a safe stay vacationers during rest and
recovery. The Covid-19 pandemic has taken its toll adjustments to the treatment and rehabilitation of
vacationers. But the number of visitors to recreational facilities in Truskavets has not decreased. The
world-famous resort is a safe place for patients. Strict compliance with quarantine measures, a small
number of guests and favorable climatic conditions have referred this resort to the "green zone".

BbanbHeonoriune KypopTHe MicTo TpyckaBelb BHKOPUCTOBYBAIOCS 3 JTIKYBAIbHOIO METOIO IIIE 3
1827 poky. Moro cmaGominepanizoBaHa rizpokapOoHaTHa, KalbllieBo-MarHieBa Boga «Hadrycs»
BXKMBAETHCI B OCHOBHOMY IIiJl Yac 3aXBOPIOBaHb IIIYHKY, KHUIIKIBHUKA, TPU CEY0-Kam’ STHHUX
xBopo0Oax. JlocTynHi 1iHHM, SIKiCHE JIIKyBaHHS MPUBAOIIOBAJIO B O30POBHUIIO HE TUIBKM YKpaiHLIB 3
yCiX perioHiB Jep)kaBW aie W BENWKY KUTBbKICTh 3aKOPAOHHUX BiABiAyBadiB: a3epOaiiKaHINB,
MOJIIOBaH, OinopyciB, momsikiB. KibKicTh iHO3EMHHMX pEKpeaHTiB 3a pik csrama g0 35 Tuc. Y
TpyckaBii MOXXKHA HE TUIBKH TONIKYBaTHCS, alle W 3MICTOBHO MPOBECTH dYac. MicTO TPOMOHYE
BiJIBITyBaHHS MY3€iB, apXiTEeKTYpHHX I1aM SITOK, TTApKiB, Aenb(hiHapiro, KiHoTeaTpiB. Binmounsatoui B
okonHIsAX TpyckaBlsh MOXKYTH BiJIBiIaTH IiKaBi €KCKypcii, TYPUCTHYHI MapHIPYTH, BiAMOYWHOK Ha
o3epax. [IpoTte 3 yacy OroJomeHHS MaHIeMii, sika CrpuyrHeHa KopoHoBipycom Covid-19, xypopTtHe
*kuTTst B Tpyckasii 3minmwiocs. 1100 3amoOirTy po3mOBCIOKEHHIO 1€l pecripaTopHOi XBOpoOH,
MichbKa paja mpuiiMae pimieHHs npo BBeAeHHA 3 13 Oepesns 2020 poky kapaHTHHY. 3a00pOHSIIOCS
BiJIBITyBaTH PO3Ba)KalbHI IEHTPH, KiHOTEATPH, PECTOPAHM, CKACYBaJIM KOHIEPTHI mporpamu. lIpm
BOMY BCi CaHAaTOPHO-KYPOPTHI 3aKJaJy TMpauioBald y 3BHYHOMY pekumi. HixTo 3 BimBigyBadiB
peabimiTamifHUX TEHTPiB, B TOMY YHCIi W y TOMyIsIpHOMY caHatopii «J[kepemoy», me mikyBamocs y
ueit yac 320 XBopuX JIiTOK, HE BUIXand. 51 BiAMOYMHKOBO-0370pOBUMH 3aKkia] TpyckaBis mpuiiMaB
BIJIMIOYMBAIOYMX y 3BUYHOMY PEKUMI, 3 JOTPHUMAHHSIM BHMOT KapaHTHHY 1 HE 3a4HHHUBCS.
HamoBHIOBaHICTh CaHATOPIiB 3MEHIIMIIACS HAa TOJOBHHY, MPOTE 3aBISKH BIAIOMY MEHEIDKMEHTY
(oronomieHHs aKUiii Ha BapTICTh MPOKWBAHHS, XapyyBaHHS; 301bIICHHS MPOMO3UIi Ha KUTBKICTh
MPOILEAYD, TOIIO) KITBKICTh TYPUCTIB 301IBITY€ETHCS.

VY TpyckaBlli He BUSBIICHO )KOJHHX BUIMAJKIB 3axBoproBanb Ha Covid-19 Hi cepex rocreid, Hi y
MiciieBux MerkasimiB. Kypopt BigHeceno 3 3.08.2020p. no «3eneHoi 30HU» KapaHTuHy. Hamwu
MPOAHAII30BaHO 3aXOJM MPOTHJIIl KOPOHO BIPYCY Yy CaHATOpifAX, peKpeamiiHuX o0 ’€KTax, B
Oararomoaaux wicisx. Ciil 3BepHYTH yBary Ha 4iTKi il MICBKOi pajy, sKa KOHTPOJIOBaja
pealizaiil0 IOCTaHOB, CTBOPHJIA KOMICIF0O 3 TIMTaHb TEXHOT€HHO — €KOJIOTiYHOi Oe3neku i
HaJ3BUYAalHUX cutryarii. [lepmr 3a Bce, B O3J0POBHMISX 3allPOBAIWIA MACKOBUH PEKHUM,
TEMIIEPATypHUI CKPHHIHT, MIOJCHHY KiUJIbKapa3oBy MAM3CH(EKI[IO >KUTJIOBHX Ta JIKYBaJIbHUX
MIPUMIIIEHb, HASIBHICTh BEIUKOI KiIBKOCTI OM3CH(PIKYIOUNX 3ac00iB, 00JaIITyBaId MaHTaHYMKA IS
Xap4yyBaHHS Ha Tepacax, BIJKPUTHX MICI[IX, BCTAHOBHWJIM O OaceiiHIB BIAMOYMHKOBI 30HU Ha
CBDXKOMY TIOBITpi, PO3MIMPHIN YaCOBUH Jialla30H Ha MPOLEAYPH, XapuyBaHHs. Jlo O10BeTY NpakTUYHO,
HEMa€e Yepr i oOMEeXeHb B KIJIbKOCTI XBOpHX. Benuke 3HAUYCHHI Y 3MEHIICHHI BifIBiAyBadiB OHOBETY
Ma€ BBEJCHHS IJIATHUX MOCIIYT 32 BUKOPUCTAHHS MiHepaiabHOi Boau (1 i1 — 24 rpH.). [TomymsipHi Mmy3ei
- Muxatiina binaca, ictopii TpyckaBiy, kypopTHa Bimia «Cipiynm, He MOCTPaXKIaIH Bil 3MEHITICHHS
ekckypci. ['ocTi mpuibKIKarOTh Ha KUIbKa IHIB y MiCcTO, 100 BiJNOYUTH 1 BHKOPHUCTOBYIOTh
pekpeariiiHi 00’ektu. Y my3ei Moxke niepeOyBatu He Ounbine 10 4oyoBik i3 30epeKeHHSIM MacKOBOTO
pexuMy 1 nesuwHpekuiero pyk. EkckypcoBoaum 3abesnedeHi 3acob0aMu iHAMBIIYaJTLHOTO 3aXUCTY
0o0auyysi, odvei, pyk. Ilicas KOXKHOI TpyNH MEPEBITPIOETHCS MPUMIIICHHS, a JJUCTAHIS MK
BiZBIAyBauyaMM IIOBUHHA OyTH He MeHIIow 1,5 M. binbine mopeil cmocTepiraerbcst y Hapky
«AnamiBKay, KM € B IIEHTPaIbHIA YacTuHI MicTa. [IpoTe BiAMOYMBAIOUI HE CKYIUYHOTHCS, T'YJISIOTh
TEPEHKYpaMH, a SKIIO MPHUCITAI0Th 32 CTOJIMKH Ha JITHIX MaljaHyukax, To He Oinbme 4 ocid 3a
OJIHMM CTOJIOM. [IpakTHYHO Ha CBIXKOMY IOBITPi MAacOK HE BAArar0Th. HalOiIbIy KiIbKICTh TOCTCH
MO)KHa Oyio mobaunt Ha BopucimaBchKOMYy 03epi Ta HAa BOJOWMHMINI BiATIOYHHKOBOI'O KOMILIEKCY
«Kozanpkuit xytip». Haxkanb, HIIKHX MPOTHEMIAEMIOIOTIYHUX TPABMII BIAIOYMBAIOYI HA 03epax He
JoTpuMytoThes. CriofiiBaeMocs, IO COHSYHI MPOMEHI 1 MII[HHN IMYHITET PEKpEaHTiB He 3MIHHTh
NO3UTHBHY CTaTUCTUKY 3axBoproBanb Ha Covid-19 y Tpyckasiii.
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MPIOPUTETHU PO3BUTKY YPEAHI3OBAHUX TEPUTOPII.
CTPATETTYHUM ACHEKT

Hayionanvnuii ynisepcumem «JIvgiscoka nonimexuixay,
79000, eyn. Cmenana bBanoepu, 12, Jlvsis, Ykpaina, bohdanabrunets@gmail.com

Abstract. Population growth in urban areas leads to congestion, which leads to negative
anthropogenic, man-made, environmental consequences. In order to ensure sustainable development in
the future today, special attention should be paid to the priority principles of urban planning, which
would allow, if not eliminate, then at least minimize the negative impact of human activities on the
environment.

PospoctanHs MicT BuUMarae 3aJ0BOJICHHS 3POCTAlOUYMX CHEPreTHYHHMX, BOAHMX Ta I1HIINX
pecypcHHX MOTpeO, KOTPi MPU3BOAATH A0 MOPYUICHHS OaNaHCy MPUPOIOKOPUCTYBAHHS Ta 301THIHHS
MEPEeBXHO MPWIETVIUX A0 HUX TEpUTOPiH. 30epekeHHsI EKOJIOTiYHOI PIBHOBArW BHCTYIAE TEpen
CYCHUIBCTBOM TPIOPUTETHUM HAMpPsIMOM, HEJOTPUMAHHS KOTPOTO Y KOPOTKOMY MaiHOyTHROMY MOXKE
MPU3BECTH J0 BKpail HETaTUBHUX HACIIJKIB, TAKMX SIK Clajaxyd PI3HOMAHITHHX TMaHAEMii, HecTaya
pecypciB 3a0BOJIHHIIOYMAX TIEPBUHHI MOTpeOU JIOAWHU (BOna, 1Ka, YUCTE TOBITPS) Ta SK HACIITOK
couianbHUX 3pylIeHb (OyHTIB, MaHidecralii, NposBiB TepopusMy i T.m.). Bixxe cporomni
CIIOCTEPITAETHCS PO3PUB MiXK 100POOYTOM MICBKOTO Ta CLIBCHKOTO HACEICHHS.

[lepen cydacHUM CYCHIJIBCTBOM CTOITh BHKJIHMK IIE€PEYCBIIOMIICHHS Ta BXKHTTS HETalHUX
3aXOMiB 3 METOO 3a0€3MeUeHHsI CTAIOTO PO3BUTKY MicTOOYyBaHHS, JOTPUMYIOUMCH TAKHX OCHOBHHX
MIPUHIIMIIIB SIK:

1) BpaxyBaHHS BHMOI PO3BHTKY €KO iH(PPACTPYKTYpH, KOTpa SBIISE COOOK COIiaIbHO-
EKOJIOTIYHY IMJACUCTeMYy, IWHAMIYHMNA KOMIUIEKC B3a€MOIIOB’SI3aHUX MK COOOH MPUPOIHHX,
NPUPOJTHO—AHTPONIOTCHHUX 1 MITyYHUX OO0 €KTIB Ta CHUCTEM, MPEIMETIB i SBHUII, 5K 3a0€3MEUYIOTh
YMOBH 30€pEKEHHS CepeIOBHUINA JKUTTS JTIOJUHU. Y MDKHAPOJHAX HAYKOBHX KOJaX 1l OTOTOXXHIOIOTH
13 «3eneHoro iHppacTpykTyporo». HeoOXimHICTh 03eTIeHEeHHS MICT 3aBASIKH CTBOPEHHIO MAapKiB, 03ep,
(doHTaHiB, JNiCiB, ByJMYHUX HACA/IKCHb, 3€JICHUX JIaXiB B ypOaHi30BAaHOMY CBITI HOCUTH IIIOOANBHUIHA
XapakTep, TaK K BOHH € OCHOBHHM HOCIEM €KOCHCTEMHHUX IOCIYT Ta 3HAYHO TMOKPAIYIOTh SKiCTh
KHUTTS HaceleHHs. 3elieHa iH(pacTpyKTypa A03BOJISIE HE JIUIIE PO3POOIATH Y MEXKaxX MPOEKTYyBaHHS
ypOaHi30BaHUX TEPUTOPi OaraToQyHKI[IOHAIbHI, IHHOBAI[IHHI Ta CTIHKI MICI, a W CIpUsE
30epeKCHHIO EKOCUCTEMH.

2) CTBOPECHHS  CIpPHUSTIMBOTO  COLIAIbHO-TIOJITHYHOIO  KJIIMaTry  CHOpPHUSI€  PO3BHTKY
IHHOBAIIMHOTO BUPOOHMIITBA Ta IHHOBANIMHUX Taimy3ed Hayku Ha 0asi IiSIBHOCTI KOTPHX
YTBOPIOIOTHCS TOTY>KHI €KOHOMIYHI [IEHTPH, SIKi 38 MPUHIHUIIOM «e()EeKTy MaxOBHKa» MPHU3BOIATH 10
NO3UTHBHHUX IMHAMIYHUX 3pYyLIEHb CYMDKHHX c(ep HisUIbHOCTI Ta CIPHAIOTH PO3BHTKY NPHIIETIINX
TEPUTOPIH.

3) 3abe3reyeHHs] MOKJIMBOCTEH KPEaTUBHOIO PO3BUTKY ISl YChOTO HACEJICHHS 1 3 MOJAIIBIIIO0
Horo camopeanizaiiero Oe3MocepelHbO HOCHTh TJO0ANBHHW CTpATETiuHUi XapakTep 3amopyka
YCHIIIHOCTI pealtizaiiii KOTPOTo TapaHTye BUCOKY eeKTHBHICTh ypOaHizoBaHoi TepuTopii. [lpn ipomy
CJIiJl BpaxyBaTH CBITOBI MirpalliiiHi MpoIEcH i3 MEHTAILHOIO CYMICHICTIO KOPIHHOTO Ta MIrpylH04oro
HaCEeJICHHSI 13 MOIABIIOI0 HOTO COoliai3ali€ro.

4) BHKOPUCTaHHS BiJHOBIIIOBAaHUX JUKEPE] SHEprii COHIs, BITPY, BOIM Ta IHIIMX 3 METOIO
CKOPOYEHHS 3aJIE)KHOCTI BiJl 0a30BUX EHEPreTUUYHUX PECypciB poOUTH ypOaHi30BaHy TEPUTOPII0 MEHII
BPa3JIMBOIO JI0 EKOHOMIYHHUX CIIaJ(iB Ta I[IHOBUX KOJMBAaHb HA HUX.

5) cTBOpeHHSs iHHOBAIIHOT TPAHCIIOPTHOI CHCTEMH CIHOBIIYOUYH TPHHIIMITNA €HEProOIaHOCTI
Ta MiHIMI3alil [IKIJUIMBUX BHKHJIB Yy HABKOJHWIIHE CepeAOoBUINA i3 3a0e3NMedeHHSIM BHUCOKOI
MOOUTBHOCTI HACEeJIEHHS MOBHHHO OYTH OJHUM 13 TPIOPUTETHHX HAIpPSIMIB PO3BUTKY YpOaHi30BaHHX
TEpUTOPiH, ajpke HaBiTh y XXI CTONITTI TpaHCIOPTHA IOCTYIHICTH € OJHUM 13 BH3HAYAILHHX
KpPHUTEPiiB MPUBAOIMBOCTI TEPUTOPIi, SIK JUIA BEACHHS BUPOOHHYO - TOCIONAPCHKOI MiSUIBHOCTI, Tak i
JUTSL IPOKUBaHHS.

V3aranpHIOIOYM BHUIIE BKa3aHE CIIiJl 3ayBaKMTH, IO Cy4YacHE MICTO IMOBHMHHE BIAMOBIIATH
TaKUM OCHOBHUM KpUTEpisiM sK: OyTH COLialbHUM, IHTETPOBAaHMM Yy MDXHAPOAHI BiTHOCHHU Ta
COJIIJAPHUM 13 CBITOBUMH TPOIIECAMU.
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SCHULTHEIB J. (GERMANY, GEISENHEIM), SENKIV M. (UKRAINE, LVIV)

DIGITAL CULTURAL LANDSCAPES — NEW OPPORTUNITIES AND VALUES FOR
UKRAINIAN LANDSCAPE DEVELOPMENT

Hochschule Geisenheim University, Competence Center Cultural Landscape
Von-Lade-Str.1, Geisenheim, Germany; info@hs-gm.de
Lviv Polytechnic National University
12, S. Bandera str., Lviv, Ukraine; coffice@Ipnu.ua

Abstract. The importance of historic context and digitalization for the sustainable landscape
development is evident. The uniqueness of Ukrainian cultural landscapes and, accordingly, the
necessity of its protection is substantiated. The main features of the digital information system
KuLaDig are described and its role for the sustainable landscape development is analyzed. The
possibilities and benefits of implementation of KuLaDig into Ukrainian realities are determined.

Today’s landscapes can only be understood, if their historic context is known; it is the
groundwork for ensuring continuity in landscape evolution and development of sustainable
multifunctional landscapes that we need in the future. Such a landscape approach is also necessary to
fulfill social, environmental and legislative requirements on the national and international scale. In
addition, it helps to prevent landscape changes that are problematic in retrospect view.

In 2005, Ukraine ratified the European Landscape Convention (ELC), which clearly demands
the legislation of landscape protection, management and planning. It also requires the participation of
society and its subgroups in implementing and applying these laws.

Ukraine has unique cultural landscapes and a rich variety of valuable cultural and historical
landscape elements that are worth to be preserved and protected. This applies to all the different
landscapes that developed because of the influence of many ethnic groups and regimes (for example,
Soviet) that existed on the territory of modern Ukraine. These landscapes contain peerless architecture,
monuments, traditions, and structures that extensive land use caused. Traditional landscapes in
Ukraine still exist but they are severely endangered. There were (and still are) multiple examples,
where thoughtless and one-sided interventions led to a loss of landscape uniqueness and to significant,
irretrievable damage — this counteracts the principles of the ELC.

Sustainable landscape development can only be made possible, if information about landscapes
is easily available to everyone, but in reality this condition is often not fully ensured. The Regional
Authorities of the Rhineland (LVR) and Westphalia-Lippe (LWL), located in the German state North
Rhine-Westphalia, recognized this problematic availability of landscape information and the resulting
challenges for landscape planning and participation processes. Approximately 20 years ago, they
started the developing of KuLaDig (Cultural Landscape Digital, www.kuladig.de), a digital
information system that collects and shares information about cultural landscapes. Today, KuLaDig is
an appreciated and multifunctional program that allows planners, politicians and the public a low
threshold to information about cultural landscapes. Every KulLaDig-object, which is a separate
landscape or part of a landscape, presents itself with the same structure, for example, thematic
classifications, summaries and detailed descriptions, photos, videos and audio files, author and date of
creation of every object. The system also facilitates the structuring of single objects via hierarchisation
and the creation of groups. One strength of KuLaDig is the integrated Esri-Web GIS. All objects are
precisely located and displayed on a map. The system enables to switch between different background
maps, to export and import shapefiles and to integrate WMS-services. KuLaDig has open interfaces
that make the integration in other systems easily possible.

KuLaDig grants Ukraine the chance to collect, save and use information about its rich cultural
heritage and landscapes in a contemporary way. With KuLaDig, such information can be used for the
most different purposes, for example, landscape planning, tourism and the support of regional
identities, and also to fulfil several requirements made by the ELC. It offers a possibility to share this
information not just within Ukraine but also to other parts of Europe and the whole world, where
Ukrainian cultural landscapes are largely unknown today.

A partly use of KuLaDig in Ukraine is possible now; however, there need to be some changes
done into the system to get it completely compatible with Ukrainian demands. The Lviv Polytechnic
National University and the Hochschule Geisenheim University are already working jointly for the full
implementation of the system in Ukraine and using its potential in the near future. This cooperation
can contribute to develop real sustainable landscapes that Ukraine needs for a promising future.
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TEOJIOPOBUUY JI. (YKPAIHA, JIbBIB), 3€HKEBUY A. (ITOJIBIIA, CJIYTICHK)

«3EJEHI JISIXW» — BAXKJIMBAN HAITPSIMOK PO3BUTKY CTAJIOT'O
TYPU3MY HA IIPUKOPAOHHUX TEPUTOPIAX

Hayionanvnuii ynisepcumem «Jlvgiecoka nonimexnikax
79013, syn. C. banoepu 12, m. Jlvsis, Ykpaina, larysa.v.teodorovych@Ilpnu.ua
Inemumym CoyianbHo-ekoHomiunoi eeoepaghii i mypuszmy Axademis Ilomopcoka, Ciyncok
syn. [lapmuzanmys, 27, 76-200, Cnyncok, [lonvwa

Abstract. One of the promising areas of sustainable tourism in modern conditions is the
creation of a network of green ways, which are widespread in Europe. The development of green ways
contributes to the preservation of cultural heritage and the environment, the development of domestic
tourism and the local economy. Cooperation on the development of cross-border green ways, of
Poland and Ukraine will promote the development of sustainable tourism and tourism exchange in
border areas, intensify the development of small and medium-sized businesses

OpHUM 3 TNEpCHeKTHBHUX HANpsIMKIB PO3BUTKY CTaJOro TYPHU3My B CYYacHHX YMOBax €
CTBOPEHHS MEPEXKi «3eJICHUX LMUIIXiB» (green ways), siki nommpenHi B €Bpomi. [Iporpama mig Ha3Boio
«3eneni mapmpytu B Llentpanbhiii Ta Cxinaiii €Bpomi» (CEG) Oyma cTBOpeHa 3a iHiLIaTHBOIO
Acomiamii «Exomoriuae mapTHepcTBO 1S 30aancoBaHoTo po3BUTKY» (Environmental Partnership for
Sustainable Development). OcuoBauME i HiJSIMH € PO3BUTOK IMPOEKTIB 3€JICHHX MapIIPYTiB, IO
00’eqHYIOTHh B CcO01 MiClLIeBi COLialibHI iHIMIATHBH 1 NMPOEKTH, TMOB’A3aHI 3 OXOPOHOI TPHUPOIH,
36epeKeHHSAM KyJIbTYpHOI CTajlIMHK, eKOJOTiYHHM TYpH3MOM. Il yyacHHKaMu cTaid MapTHEpH 3
[omemmi, Yexii, CnoBauumnan, Yropmwman, Pymynii ta Binopyci. o MixHapomHOI Mepexi 3eleHnx
mapuipyTiB CEG mnanexars: BypmrunoBuit Hlnsax Bygamemr—Kpakis (ITonbmia, CnoBauunHa,
VYropuwmna), KpakiB—I nanechk, 3 jnokanpHol nerieo Hosa ['yra—[nyOust y paiioni Hosa ['ya,
KpakiB); KpakiB—Mopasis—Binens (Ilomemma, Yexis, Asctpis) i bpHo—Binens; «3enenunii PoBep» y
Cxiganx Kapmatax (Ilomemma, CrnoBawyumna, Ykpaina); Illnax piukum Oxpp (Ilompma); «IliBHiuHE
Hamucto» ([lompma); «lmsax nemex» y [ligmscci ([lompma) ta inmm. Lle OGaratodyHkiioHambHI
TYpPUCTHYHI MapHIPyTH, IO CIIONYYalOTh I[iKaBi MPUPOAHI Ta KYJNbTypHI 00 €KTH, MO SKHAX
MePecyBarOThCsl 0€3MOTOPHUM TPAaHCHIOPTOM YM MIIIOXiTHUM criocoOoM. J[o HUX BKItOYEHi roredni,
KEMIIIHTH, arpocau0u, OpraHi3OBYIOThCSI TacTpOTypu Ta moxii (cBsiTa, (ecThBami TOIIO).
OpranxizaniifHa, MeToANYHA i (iHAHCOBA MIATPUMKA MMPOEKTIB Ta iHIIIaTUB BiJOYBAa€ThCSI Ha OCHOBI
NapTHEPCHKUX B3a€MOBIIHOCHH MIX OpTaHi3allisiMd I'POMaJCbKOTr0, KOMEPLIHHOTO Ta AEp>KaBHOTO
cexkTopiB. B pe3ynbrari 4yoro (opMyeThCs €KOJIOTiuHA CBIiJJOMICTh Yy TYPHUCTIB Ta MICIEBUX
TEepUTOpiabHUX TpoMaj. B Ykpaini «3eneHi HUIIXu» TUTBKK ToYaiu cTBOproBaTH. DyHKIIOHYE /1B
3eneHux Mapmpytu: «lommHa aBox pik» B Kueo-CsarommHcekoMmy paiioni KuiBcekoi obmacti
(oxormroe monmuHU pivok Ipmiae Ta boOpuist) Ta «MemoBe komo» Ha Teputopii PiBHEHCEKOI 00macTi
(6baceitnn Topuni 1 Cnyya). OCHOBHUMH BUAaMH TypU3MY TYT € aKTHBHUH Ta CHOPTHBHUI
(BemocunenHuii, BOAHUN, KIHHUMA, MIIINWH), arpOTYpU3M, CUIbCHKHIA 3€JICHHN, EKOJOTIYHUN a TaKOX
pexpeanis. Ha Tepromisuti popMyroTh 1Ba «3eJIeHUX LUIIXW» — y HamioHanbHUX NPUPOAHUX MapKax
«Kpemenenpki ropu» Ta «J{HICTPOBChKHIA KaHBHOHY», @ TAKOXX BU3HAYCHO I IT’ATh 30H [logHicTep s
(mmomero moHan 1100 kimoMeTpiB), Z1eé CKOHIIEHTPOBaHI TYPHCTHYHI pecypcu Ta HeoOXigHa
iHdpactpykrypa. IHiniatopamu ctBopenns mepesxki 3enenux Lmsixis B Ykpaiui (Greenways Ukraine)
€ CcHoutbHOTa (axiBIiB Typu3My, SKi 3aliMalOThCS CHUCTEMHHM PO3BHTKOM, IOIYJISPU3AIIERO
€KOJIOTIYHOTO TYPU3MY Ta JIPYKHIX J0 MPUPOJU aKTUBHHUX BHJIB BIAMOYMHKY, MIJTPHMKOIO CTAIOTO
PO3BUTKY HPUPOAHUX, CUIBCBKHUX Ta ICTOPUKO-KYJIBTYPHHX TEPUTOPIH Ta 00’€KTIB depe3 TiCHY
CHIBIpall0 3 OpraHaMd MICIIEBOTO CaMOBPALYBaHHs, MICLEBUMH TIpoMagamMu Ta Oi3HECOM.
Criuparounch Ha JIOCBiJ MOJMBCHKUX (axiBIliB, MOIIIBHO CTBOPHUTH IliIKaBi TPAHCKOPIAOHHI MapHIpyTH
VYxpaina-Ilonbia, amke kopaon Mixk Ilonpiieto Ta YkpaiHowo Mae IpOTSHKHICTE 535 KM, 1 MPOXOAUTH
TEPUTOPISIMH 3 MIKaBUMH €THOrpad)iyHUMH OCOONMBOCTSAMH Ta PI3HOMAHITHUMH TNPUPOJHUMHU
nanmmadTamu: Bix Hu3osuH [lomices — no Kapratcekux rip. CriBnparisd 3 po3BUTKY TPAaHCKOPJOHHUX
(3ENeHUX TUISXiB» CIPUITAME PO3BUTKY CTAJIOT0 TYpU3My Ta TYPUCTHYHOTO OOMIiHY B
NPUKOPJOHHUX TEPUTOPisiX 000X KpaiHaX, aKTHBI3y€ PO3BHUTOK MAaJlOTO 1 CEpeAHbOro Oi3Hecy,
CHPUSATHME 3aHATOCTI MiCLIEBOTO HACEJIEHHS Ta HAJIATOJIKEHHIO IPYKHIX CTOCYHKIB.

Ceminap 6 Seminar 6


http://www.greenways.by/index.php?content&id=103&lang=ru

214

TEOJIOPOBUY JI.B., XO/IUKO T.®. (YKPAIHA, JIbBIB)

BAKJ/IMBICTbB PO3BUTKY EKOJIOI'TYHOI'O TYPU3MY
Y MAJINX OCTPIBHUX KPATHAX

Hayionanvnuii ynisepcumem «JIvgigcorxa nonimexuixay
79013, eyn. C. banoepu 12, m. Jlveis, Vkpaina, larysa.v.teodorovych@Ipnu.ua

Abstract. Tourism is an important economic opportunity and driver of development in Small
Island Developing States (SIDS). While their small size and faraway locations are burdens in most
economic sectors, these characteristics are actually competitive advantages when it comes to tourism.
This coupled with their typically lush landscapes, rich biodiversity, and unique cultural traditions
make them highly attractive tourist destinations. Tourism is often one of the few activities for which
their location, coupled with exceptional natural and cultural resources, is a strong competitive
advantage for SIDS.

Ocranne BuganHs Oapomerpa BcecBitHporo typusmy UNWTO mnokasye, mo maiike moBHE
OJIOKYBaHHS TYpH3MY, Y 3B’SI3Ky 3 MmaHjaemiero, y TpaBHi 2020 poky mpu3Beno 10 MaaiHHs KUTbKOCTI
MiKHaponHuX TypucTiB Ha 98 %, mopiBHsAHO 3 2019. bapomeTtp Takox 1eMOHCTpye S6-TH BiICOTKOBE
najiHHs NpUOYTKIB TYPUCTIB 3 CiYHS O TpaBeHb. Lle o3Havae 3MEHIICHHS YHCENBbHOCTI TYPUCTIB Ha
300 minbitoni Ta maginasg Ha 320 minbsapaiB gonapis CLIA MikHApOAHUX HAIXOHKEHB BiJl TYPH3MY
— 1o yTpudi Oinble, HiX, BTpaT i 9ac [ modansHOi ekonomiuno1 Kpu3u 2009 poky. Piske mamgiHas
PO3BUTKY TYpH3MY Hapakae Ha HeOe3NeKy MUTbHOHH JIto 1eH, TT030aBIIsI0YH 1X 3aCO0iB /10 iICHYBaHHS.
Oco0nuBy HeOe3meKy ISl CUTYyalis CTaHOBHUTH JUIsl KpaiH, IO PO3BUBAIOTHCA. YPSAH KOKHOTO
CBITOBOTO pETiIOHY HECYTh TIOABIIHY BiAMOBIMANBHICTE: BHU3HAYAIOUN MPIOPUTETHICTH OXOPOHH
3I0pOB'St Ta OJHOYACHO 3axwWilaroun podoui wmicug Ta Oi3Hec. Hapamm CsitoBoro OaHKy Ta
Mi>XHapOTHOTO BaJIOTHOTO (POHAY 3aJalM KOHTEKCT Ui TOTo, II00 CBITOBI Jilepu 3a0e3Meymiin
HeraliHy peaklil0 1 EKOHOMIYHy TIONITHKYy, HaIllleHy Ha MpOKJIaJaHHs LUIAXYy A0 CTilKOro
BiTHOBIIEHHS Typu3My. Typu3M MOBUHEH OyTH BHU3HAHHWH KIFOYOBUM (DaKTOPOM Y CIIpaBi MOOYIOBH
Kpamoro MailOyTHBOTO B yCiX perioHax cBiTy. JloCBiJ BiTHOBJICHHS MicCJsi MUHYJIUX KPU3 TOBOAMTH,
10 HEMOXKJIMBO MEPEOIIHUTH 3HAYYIIICTh I[bOI0 CEKTOpa. A HAsSBHICTH POOOYMX MICIh Y CIIJIBHOT,
BKJTIOYAIOYH HAHOIIbII BPA3IMBUX WICHIB CYCIIIBCTBA, € TOJIOBHUM 3aB/IaHHSM.

Mauti ocTpiBHI KpaiHH, 110 PO3BUBAIOTHCS, HaHOLIbII Bpa3nusi A0 BBy Covid-19 Ha Typusm
HE TUIBKU TOMY, IO BOHHM CHJIBHO 3aJie)aTh BiJ TypHU3My, aj€ ¥ TOMY, MO OyAb-KHH IIOK TaKOTO
Macmtaly BaKKUH ISl yNpaBIiHHS EKOHOMIKAMHM MaMX OCTPIBHHX KpaiH. Takox KkpaiHu
CTHUKAIOTBCS 3 YHMCIEHHUMH mpoOiemamu. /Iy 3HAYHOI KUNBKOCTI IX BiAJANICHICTh BIUIMBAE Ha IX
3JJaTHICTh OyTH YaCTHHOIO CBITOBOTO JIAHIIIOTA IIOCTABOK, 301JIBIIIYE BUTPATH HA IMIIOPT, OCOOJIMBO Ha
EHeproHocii, Ta 00Mexye iX KOHKYPEHTOCHPOMOXKHICTh Y TYpHCTHUHIH Tamy3i. bararo nmux xpain €
BPa3JIMBUM /IO BIUIMBY KIIMAaTHYHHUX 3MiH, MOTEPHAIOYM BiJl PYHHIBHHX IITOPMIB Ta 3aTOIUICHHS
BHACIIIJIOK TiIBUIIICHHS PiBHS OKeaHy. Typu3M CTaB MPOBIMHOIO c(Peporo €KOHOMIKH Ui 0araThbox
MaJIUX OCTPIBHHUX KpaiH, HIO PO3BHUBAIOTHCS, CTBOPIOIOYHM THM CaMHM HEOOXiJHI pobodi micus, Ta
(hopMyroUr JOXiM Ta BATIOTHI HaIXomkeHHs. Ha Typu3m npunanano Oinbie oHiel 4BepTi BAIIOBOTO
BHYTpimHboro npoaykry (BBII) mionaliMeHiie y cemu OCTpiBHHUX KpaiHax i1 CTaHOBUTH 9% Big
3aranibHOro ekcropry (61 mupa. gom. CIIA). OcobnuBe reorpadiuHe MONOKEHHS Ta BEJIUYE3HE
NPUPOJIHE Ta KYJIbTypHE 0araTcTBO poOUTH Mali OCTPIBHI KpaiHU YHIKQILHUMH JUIs BiJ[BiIyBauiB, aje
B TOH K€ Yac BPa3JUBUM 10 NPUPOAHMX KaTaKIi3MiB, CBITOBUX E€KOHOMIUYHHMX KpH3 Ta HaHAECMIiH.
MoyxHa BHIUTUTH TUIMH Psii MOMJIMBOCTEH Ta 3arpo3 it PO3BUTKY EKOJIOTIYHOTO TYpHU3My Ha
TEPUTOPISIX MaTHMX ocTpiBHUX KpaiH 3riHo qannx UNWTO cranom Ha 2020 pik. Typu3sm € BaXIHBOIO
€KOHOMIYHOI0O MOXUIUBICTIO Ta PYILIEM PO3BUTKY MajMX OCTPIBHMUX KpaiH, IO PO3BHBAIOTHCS.
HesBaxxaroun Ha Te, 0 IXHI HEBEJIMKI pO3MipH Ta reorpadivyHa BiJAalIeHICTb € TArapeM y OUIbIIOCTi
E€KOHOMIYHHX CEKTOpIB, Ii XapaKTEPUCTHKH € (PaKTUIHO KOHKYPCHTHHMH TIepeBaraMu JJisi PO3BUTKY
€KOJIOTIYHOr0 TYpH3MYy Ta MOKJIMBOCTI OpraHizamii Typu3My Ta peKkpeauii Ajs HEBEIMKHX TPyl
pekpeanTiB. Lle B moegHaHHI 3 KpacHBUMM Mel3axkaMu, OaraTUM Ol0pi3HOMAaHITTSIM, yHIKaJbHUMH
KYJIbTYPHAMH ~TPaJMIISIMH Ta MOMIIMBICTIO COMIaNbHOI 1307s1ii poOHMTH TX HaAA3BHYAHO
NpYUBAOIMBUMHU TYPUCTHIHUMH HATIPSIMKAMH.
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TEOJIOPOBUY JI.B., LIEBUYVYK A.C. (VKPAIHA, JIbBIB)

HAIIIOHAJIBHI IPUPOJIHI TAPKH SIK TECTUHAIIIL EKOJIOTTYHOT' O
TYPU3MY B YKPAIHI

Hayionanvnuti ynisepcumem «Jlvgiscoka nonimexuixay
79013, syn. C. banoepu 12, m. Jlvsis, Ykpaina; larysa.v.teodorovych@Ilpnu.ua

Abstract. As object of research of article the national parks which are the basic objects of
ecological tourism in Ukraine. The reasons why national nature parks play an important role in the
development of ecological tourism are given. Possibilities of ecological tourism development on the
territory of national nature parks are investigated. Measures to improve the development of eco-
tourism are proposed.

Uepes CBITOBY MaHJEMil0 KOPOHABIPYCy HAWOLIbIIE TOCTPaXAaB Typu3M. BiaHOBICHHS
TYPUCTHYHOI Tady3i Ma€ BaXXJIMBE 3HAUEHHS SK JUIA CBITOBOI €KOHOMIKH, TaK 1 JUII €KOHOMIKH
Oaratbox KpaiH, 30kpemMa. HUHI pO3BUTOK TYpHUCTHYHOI Tamy3i BKJIIOUAE BHUPIMICHHS KOHQIIKTY MiX
HEOOXITHICTIO COIIaJIbHOT JUCTAHIIIT MK JIFOJbMHU Ta 3a0€3MeUeHHIM YMOB JIJIS SKICHOI pekpeariii. Y
CHOTOJIHINTHIX peatisx Halkpamie mi MpoOIeMU MOXKe BUPIIIATH €KOJOTIYHUN TYPH3M, MPOMOHYIOUH
peKpeaHTaM BeNWKi IUIONI He3aMaHUX JaHAmAa(TiB, YUCTE MOBITPS, BOAY, IKaBi ICTOPHKO-
KYJIBTYpPHI 00’€KTH, a TOJIOBHE — MOXIIMBICTh YHUKHYTH MacoOBOTO CKYIMUYEHHs Jtojei. Baxmusoro
BJIACTHUBICTIO €KOJOTIYHOTO TYpPHU3MYy € HOTO CTaIMH PO3BUTOK, KWW CIPSIMOBAaHUN Ha 30epeKeHHS
MIPUPOTHUX PECYPCiB, CIIPHSIE BiAHOBICHHIO 1 30epeXXEHHIO TPAAHIIIHHOTO CIIOCO0Y JKUTTS MIiCIIEBOTO
HaCeJIeHHs, KOT0 KyJIbTypu Ta eTHorpadidHux ocobimBocTel. PekpearliiiHa QyHKIisS MpH HBOMY €
IpyropsiaHor. Bes TypuctrdHa iHQpacTpyKTypa, EKCKYPCiifHI MapIIpyTH, €KOJIOTIYHI CTEKKH, MICIS
JUIA BOTHMII BIIAIITOBYIOTBHCS TakK, LI00 PETyJIIOBaTH peKpealiiiHe HABaHTAKEHHS Ta KEpyBaTH
MEPECYBaHHIM Ta PEKPealiiHuMH 3aHATTSIMHA TYPUCTIiB. Y CiM HABEJICHUM BHIIE KPUTEPisAM HaiKparie
BIJINIOBIIal0Th TIPUPOJIHI HAIlIOHAJBHI Mapku. HalioHaTbHUM MapKoM BBaXKAETHCS MPUPOJI00XOPOHHA
TEPUTOPIst, Ha SKIA MISUTFHICTH JIOAWMHA OOMeXkeHa 3aiuisl 30epexeHHs mpupomu. Ha BimMiHy Bin
3aMOBITHUKIB, A€ JIOACHKE BTPydYaHHS 3a0OpoHeHe B3araii (Y 3BEJEHO 1O MIHIMyMYy), B
HAI[IOHAJPHUX TapKax JOMYCKAEThCS BEACHHS T'OCHOJIAPCHKOI JIsSUIBHOCTI, BiJMIOYUHOK, 30WMpaHHS
rpubiB, Tomo. Matoun 3araibpHOnIepxaBHe 3HaueHHs, HIIIT 3maTHi BHKOHYBaTH Oarato (yHKIIH,
OCHOBHHMH 3 SIKHX € OXOPOHa IPHUPOJH, OpraHizalisi peKpeauiiHoi AisUIbHOCTI, a TAKOX KyJIbTYypHO-
MPOCBITHUIIbKA Ta HAYKOBA JIiSUTBHICTD.

B HamioHanmpHMX TPUPONHUX NAapKaX MOXXHA OPraHi3oBYBAaTH Pi3HI BHJHM PETYIHOBAHOTO
TypU3My: HAYKOBHWH, Mi3HABAJILHUHN, O3/IOPOBYMN, aKTHUBHHH (MIIIOXiIMHWH, BEIOCHUIICIHWA, KiHHUH,
BOJIHUN), TomIO. KiNMBbKICTh BUIIB TYypU3MYy Ha TEPUTOPIl HAIIOHAIEHUX MAPKiB 3aJIEXKHUTh BiJl IKOCTI Ta
PI3HOMAHITHOCTh TPHUPOJTHHUX 1 KYJIBTYpHHX OO'€KTiB, pPO3TAlIOBAHMX B MEXax I[HUX TEPUTOPIM.
HanionaneHi mapku YkpaiHu BiANOBIAHO JO CBOTO MPAaBOBOTO CTATYCy MOXYTh CTaTH ILTaT(OPMOIO
JUI BTUICHHS B JKUTTSA NPUHLMIIB CTajgoro Typu3Mmy. ChOrojHI CTaTyC HaliOHAJbHHUX NPHUPOJHHUX
MapKiB MalTh 52 TPUPOI00XOpOHHI TepuTopii. [Tonpyu 6araTrcTBO €KOTYPHCTHYHHUX PECYPCIB TYpU3M
B HIIIl YkpaiHn po3BHBaeThCS He HA TOBHY ITOTYXHIiCTh. MOro pO3BMTOK CTpUMYy€ LMl psi
€KOHOMIYHHMX Ta OpraHi3allifHuX (akTopiB: BiACYTHICTh HEOOXiMHOTO KOWITIB U (piHAHCYBaHHS
pOOIT 13 CTBOPEHHSI HAYKOBO-TIPHUPOIO3HABYMX [IEHTPIB, JOPMYBAHHS Ta BIPOBAKECHHS €KOJIOTTUHUX
Ta eKOJIOrO-TyPUCTUYHUX LIIBOBUX MpPOrpaM; He3HayHe (iHAHCYBaHHS MaTepialibHO-TEXHIYHOI 0a3n
MapKiB, L0 IO3HAYAE€THCS Ha CTaHI TYPUCTHUYHOI 1HQPACTPYKTYpU Ta pIBHI HaJaHHSA TOCIYT;
BIZICYTHICTh 3aCO0IB 3 MEHEIKMEHTY Ta MapKETHHTY EKOTYpH3MYy Ul 3aJIy4eHHsS MOTCHLIHHHX
TypucTiB. OTKe, TIPU TUIAaHYBaHHI PO3BHUTKY PErYJIbOBAHOTO TYPHU3MY Ta peKpeallii B HaI[lOHATbHUX
NPUPOJIHUX TapKax HeOoOXiTHO 30CEpENTUCHh HA PO3BUTKY BIJAIMOBIIHOI 1HPPACTPYKTYpH, HEOMIHHO
3aJIy4YMBIIM MiCIIEBI KOMEPIiiHI CTPYKTYPH Ta TepUTOpiaibHi rpoMaan. CBITOBUI JOCBI] MOKa3yeE, 10
e(EKTHBHICTh EKOJIOTIYHOTO TYpH3My HAWBHIIOK € Ha MICIIEBOMY Ta PETiOHAJbHOMY DIBHSIX.
HarmionaneHi mapkn YKpaiHd MOXYTh CHPHUSTH PO3BUTKY TYpHU3My B pErioHax, a TaKoX CTaTh
JDKEpeJIoM po0O0YMX MiClb Ta J0XOJIiB B MIiCIIEBY €KOHOMIKY. AJie IpY LIbOMY CJIiJi BpaXOBYBAaTH, LI0
€KOJIOTIYHUI TypHu3M Lie He Oi3Hec, 1 OTPUMaHHA MaKCHMAJIbHOTO NPUOYTKY HE € HOro OCHOBHOIO
METOIO.
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HEJI3BEIILKA O.B., KAUMAP X.P. (YKPAIHA, JIbBIB)

YKPATHCBKA TOCTUHHICTD ¥ PO3BUTKY 3EJEHOI'O TYPU3MY:
CYUYACHHUM CTAH TA IEPCIIEKTUBH PO3BUTKY

Hayionanonuii ynisepcumem «JIvgiscoka nonimexunixay, 79013 Jlveis, syn. C. banoepu, 12,
Jvsis, Yrpaina; nedzvetska.olga@gmail.com, Kristina.marial999@gmail.com

Abstract. Ukrainian hospitality, which is an aspect of the traditional culture of Ukrainians, has
been successfully put into practice today's tourism. Green tourism, which is specifically placed in the
country-side, more closer to the national colour traditions of the Ukrainian culture. Ukrainian
hospitality in green tourism is must use the special mechanisms of hospitality.

TypuctiuHa iHAYCTpis CBiTy, 3aJMIIAIOYHCH SICKPaBOIO (JOPMOIO MPOBEICHHS BIIFHOTO 4acy
JIIOJMHM, TTIOTpeOye aKTUBHOTO PO3BUTKY Ta ()OPMYBaHHS HOBUX HAIPsAMIB y AisuibHOCTI. [lapanensHo
3 TPAIUIIHIMY BHJIAMHU TypU3My HaOyBarOTh MOMIUPEHHS YCUIAKI HETPAIUIiiHI (OPMH BiATOYHHKY
Ta MOJOpOXKeH. Yce OiIbIInil BIUNIMB Ha cepy TypuU3My POOHUTH MOLIMPEHHS 16 eKOIoTi3alii KHUTTS
CYCITiTbCTBA.

Y rtypuctnunomy Oi3Heci 3eneHMH Typu3M 3aiiMae BHM3HAUYeHy HIIly Ha CBiTOBOMY
TYPUCTUYHOMY DPHHKY 1 Ma€ YuMaii OOCSITHM MPOAaXiB Ta 3allydyeHb TYPUCTIB IO BiJOYHHKY.
CydJacHu#l MI>XKHapOIHHHA JOCBIJ Ta HAYKOBi JOCTIDKEHHS 3aCBiAUYIOTh, IO MPUCKOPEHU PO3BUTOK
3€JICHOT0 TYpH3My MOJXKE BiJirpaBaTH pOJIb KaTaji3aTopa CTPYKTYpHOI mepe0yJOBH EKOHOMIKH,
3abe3meuntn nemMorpadigHy CcTaOiNMBHICTP Ta PO3B’S3aHHS COLIATBHO-EKOHOMIYHMX TpolieM. Y
OimpIIOCTI KpaiH €BpOMM 3aHATTS CUTBCHKHM TYypHU3MOM 3a0XOUYYETHCS Ha JCpKaBHOMY piBHi.
CilbChKUN TypU3M IEPEKOHJIMBO JIOBIB, 110 BiH € BaXJIMBUM (DAKTOPOM PIllICHHS COIiaJbHO-
E€KOHOMIYHHMX TpoOJeM cema — Ie 3POCTaHHS 3alHATOCTI JIIOJIel Ha TIeBHIM TepUTOpIi, PO3BUTOK
CIJIbCBKOI 1H(PPACTPYKTYPH, OTPUMAaHHS CTAaOUIBHMX Ta BaroMuX MPHOYTKIB CEJISH, YKPIIICHHS
OIOKETy CIThCHKUX TpOMaJl. 3eTICHU TypHU3M OPi€EHTOBaHWH Ha BUKOPUCTAHHS MPUPOTHUX, iICTOPUKO
KyJIBTYPHUX W 1HIIMX PecypciB CiIbchbKoi MicueBOCTi Ta ii ocoOnMBOCTEH. YKpaiHCHKHI HapoOa Mae
OaraTy i aBTGHTHUYHY KYJBTYpY, II0 € HaJ0aHHIM YHCICHHHX IOKOJIHb. 3a BOJICIO JOJ HAHOUIBII
KOJIOPUTHA YKpaiHChbKa KYJIbTYpa, sIK 1 TPaAWIlii TOCTHHHOCTI HaliKpaile 30eperiiich caMe y ClTbChKii
MicleBOCTi. BOoHa y ChOTO/IEHHS YCITIIIHO JOIOBHIOE CAaMOOYTHI CaJinOU 3€JIEHOrO TYPU3MY.

B cywsacHomy cBiTi ypOaHi3amii Ta HETaTHBHOTO BIUIUBY HACITIJKIB TEXHIYHOT'O IPOTpPECY,
CYCIIITPHUX HeTapa3iiB Ta MOTipIIEHHS €KOJOTIYHOI CHTYyaIlii JI0JUHA OCOOJIIMBO TOCTPO MOTpedye
TIOBHOIIIHHOTO BiJNIOYMHKY, SKHH B pe3yiabTaTi € OJHUM 3 KIIFOUOBHX €IIEMEHTIB PO3BHUTKY
ocobuctocti. Y TOH Xe dyac BiiiHa Ha cxoni Ykpainu, aHekcis Kpumy, 3aranbHe MOTipLICHHS
E€KOHOMIYHOI CUTYyaIlii Ta MEIUYHI OOMEKEHHS 1030aBJISIFOTh 3HAYHY YACTHHY HACEJICHHS MOXJIUBOCTI
SIKICHO MIPOBECTH CBOIO BINIYCTKY. 3€JICHUI TYpU3M BU3HAYAETHCS SK SKOJOTIYHO YHCTAa TYPHCTHYHA
JUSUTBHICTh. Y HIMPOKIH TEPCHEeKTUBI 3€JIeHHH TYpU3M MpPOINOHYE TYPUCTY BiJIHOBIECHHS WOro
OpraHizMy B €KOJOTIYHMX yMOBaX 3 HaJaHHSM BIJINOBIJHHX TYPHUCTUYHUX TMOCIYT. BigHOBIEHHS
(i3MYHOTO Ta EMOIIMHOTO CTaHy 370pOB’S 32 JaHHX YMOB MOXKHA JOCSITH 33 PaXyHOK BiAIIOYHHKY Y
pEeKpealiifHuX 30HaX YKpaiHu, 1110 CIPHUSIE PO3BUTKY CIJILCHKOTO 3eJIeHOro Typu3my. Ha choromimHii
JISHb 3€JICHUH TYpU3M Mae 1 psiJi HEJOMIKiB. A came:

—  TYPHCTWYHI TOCIYTH HAJal0Th 3Ae0LTblIoro He mpodecioHanu, a 3BUYAKHI BIIACHUKA —
MEIIKAHIIl CeJia;

—  TIOTaHi JOpOTH, 110 CTBOPIOIOTH HE3PYYHOCTI ISl TYPHUCTIB;

—  moraso 3i0paHa KOMaH1a TIPaIliBHHUKIB, 10 MOXKE MOTPAIUIATH Y (OPC MAKOPHI OOCTAaBUHU;

—  BIJICYTHICTb SIKICHOrO HallOBHEHHS BUIBHOT'O Yacy BiAIOYHMBAIbHUKA.

Ili Ta ¥ iHIOI HEMONIKK BEAyTh JO 3HIDKSHHS 3alUTIB Ha Takui BUi BiAnoymHKy. Ha Ham
MOMJISI/, Y IbOMY BHIIQJAKY TOCTHHHICTH I'OCIOJIAPIB MOBHMHHA 3aJ0BUIBHATH HE JHIIE (i310JIOTiIYHI
notpebu Typucta. I[loTpiOHI mporpaMu TOCTMHHUX MPUHAOMIB JUIS TYPUCTIB Pi3HHX BIKOBHX
KaTeropiii(xoya O «IiTH» 1 «I0pOCHi»), 10 OXOIUTIIOTh BECh OCBITHHO-PEKpealliiHui MOTEHIian
BIAITOBiAHOT MICIIMHH.

B Vkpaini HalOinbIl NMEpPCHEKTUBHUM MOXKHA BBaXKaTH PO3BHTOK CLIBCBKOTO TypuU3My abo
arpoTypu3My SIK PI3HOBHJIy €KOJIOTIYHOTO TypU3My. 3elleHHH Typu3M Ma€ 3HauyHWi BIUIMB Ha
BUPILICHHS COLiaJIbHO-€KOHOMIYHUX MPOOJeM CiIbCHKUX TEPUTOPIH; PO3LIMPEHHS MEX BIUIMBY Ha
TypHCTa 3aBJISIKH MEXaHi3MaM TOCTUHHOCTI yJIOCKOHAJINTh PUBAOIMBICTh €KOJIOTIYHOTO TYPU3MY.
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JIHICTPSIHCBKA H., YAHKA 1. (YKPATHA, JIbBIB)

MEPCIEKTHUBU PO3BUTKY TYPU3MY B CLIbCBhKIN MICIIEBOCTI
TYPKIBIIMHHA

Hayionanvnuu ynisepcumem «JIvgiscoka nonimexuixkay
Vkpaina, m. Jlveis, 6yi. Kapninceroeo, 2/4; d_natalja@ukr.net

Abstract. The rural area of Turka district has a significant demographic potential, but is
characterized by depressed socio-economic development. One of the industries that is able to provide
economic growth is tourism. The area has significant natural and historical and cultural resources for
the development of ethnographic, recreational and rural green tourism. The centers of the formed
tourist clusters can become the villages of Rozluch, Pryslip, Yavora, Vovche, Syanky, Lybohora.

TypkiBIIHa Ha CHOTO/IHI OTOTOXKHIOETHCS 3 HEMIOAABHO JIIKBITOBAaHUM TYypKIBCHKHM pailOHOM
JIbBiBCBbKOI OOnacTi. HesBaxkarounm Ha Taki agMiHICTPaTHBHO-TEPUTOpPiaibHI 3MiHH, TypKiBCbKHI
cyOperioH Bce mie 30epirae iHEpIo MUTICHOCTI Ta XapaKTEPHi COLIaTbHO-CKOHOMIYHI 0COOJIHBOCTI,
BiIMiHHI BiJI CyCiTHIX TEPUTOPIH.

Cinbebka MicueBicTh TypKIBIIMHU Ha CHOTOJIHI OXOIUIIOE 65 MocesieHb, e npokusae 40,8 Tuc.
0ci0, mo craHoBUTH 83,6 % BiJ ycboro HacelieHHs. ['ycToTa ciibCchKOTo HaceneHHs TypkiBimHaY - 34
0cO0M Ha THCSIYy KIIOMETPiB KBaJIpaTHUX, I[IO 3HAYHO BHINE CEPeaHIX MO0 YKpaiHi 3Ha4YeHb.
He3Baxkatoun Ha HETaTWBHY TEHJESHIIIO A0 3pOCTaHHS YaCTKH 0Ci0 MEHCIHHOTO BiKY (BXXe moHasm 25
%), cinbepka MicleBicTh TypKiBIIMHM 1€ 30epirac 3HaYHUH MpanepecypcHUi MOTeHIial, peai3yBaTH
AKUH (DaKTMYHO HeMa Ha CHOTO/HI 3MOTH 4Yepe3 OOMEKEHICTh POOOYMX MICIlh, IO € HACIHIIKOM
TPHUBAIIO] JAETIPECHBHOCTI COMIaTbHO-€KOHOMIYHOTO PO3BHUTKY. B ITMX yMOBax Ba)KIIMBO 3HAWTH HOBI
TOYKH POCTY EKOHOMIKH. | OIHI€I0 3 TaKUX Tany3eil, sIKi MOKYTh CIPUSTH €eKOHOMIYHOMY TTiIHECEHHIO
CLIIBCBKOI MicIieBOCTI TYPKIBIIMHH, € TYPU3M.

Hns po3BuTKy TypucTuuHOi iHAycTpii TypKiBIIMHA Ma€ HHU3KY CIPHUATIMBHX IE€PEIYMOB,
OCHOBY SIKMX CTaHOBMTH 3HAYHMH MOTEHLial MPUPOAHUX Ta ICTOPUKO-KYIbTYpHUX pecypciB. Lle
HacaMIiepe/i CTOCYEThCS KapHaTChbKUX TipChKUX MAaNbOBHHYMX KpaeBuaiB, ropu Ilikyid, BUTOKY
JuicTpa, HassBHOCTI JKepes MiHepalbHIX BOJI, 30KpeMa, B paiioHi cena Po3imyd. OCHOBY TYypHCTUIHHAX
PECYpPCIiB ICTOPHUKO-KYJIBTYPHOTO TMOXO/KEHHS CTAaHOBHUTH TPAJMIliIHA KYJIbTypa YKpaiHIIiB-OOMKiB,
AKa BUIUIAETHCS PO3MAITTSIM Ta caMOOYTHICTIO, i MOXKe OYTH YCHIIIHO BHKOPHCTaHA JUIS PO3BUTKY
eTHorpaiuyHoro Typusmy. [IpuBaGIMBUM JUIs TYPUCTIB Ma€ MijCTaBU OyTH TpajulliiiHe OOMKIBChKeE
OYIIBHUIITBO — SK JKUTIIOBE, TaK 1 cakpaiabHe. OCOONMBO BHCOKI OIIHKH (axiBIiB OTPHUMAIH
TpaauiliiHi OOWKIBCHKI IEPKBM W J3BIHHUIl, BUIUISIOUMCh KOHCTPYKI[IHHOK JIETKICTIO ¥
JoBepiieHicTio. bararo 3 HUX € BU3HAHUMH ICTOPHYHHMH I1aM’ITKaMHU. 30KpeMa, Taki IEepPKBH € Y
cemax Jlnboxopa, MartkiB, Hmwkne Buconpke, Komapauku. BaxinuBo 3a3HauuTH, 10 CTAaHOBJICHHS
eTHorpadiyHoro TypusMy Ha TypKiBIIMHI MOXHA YCIHILIHO NOEIHYBAaTH 3 PO3BUTKOM AaKTUBHOTO Ta
CIJIBCBKOTO 3€JICHOTO TYPH3MY.

3pocTaHHIO BCEOIYHMX TYPUCTUYHHUX 3alliKaBieHb TYpPKIBILMHOIO CHOTOAHI CHPHSE CTBOPEHHS
HU3KU TaKUX IPOMAJCHKHX OpraHizamiil, sk «CBiToBHi KOHrpec O0HKiB», TOBapUCTBO «TypKiBIIMHAY
y JIbBOBi, HayKOBO-KYJIBTYpOJIOTiuHE TOBapHCTBO «boiiKiBmIMHA». B 1bOMy k Hampsmi JONIUIBEHO
CTBOPHUTH B CLIBbCHKiN MicueBocTi TypKiBIIMHM HHU3KY e€THOTpadiuyHUX My3eiB, sKi JEMOHCTPYBalU O
SCKpaBl 3pa3Kd BHUILMBOK, Pi3pOM MO AEpeBY, HAPOAHOTO MAaJSIPCTBA, PO3NHUCY NUCAHOK, TKAlTBa,
NIPUKpAIaHHS OJIATY.

HecnpusitniBuMu mepeyMOBaMU PO3BHTKY TYPH3MY B CLIBbCHKiK MiciieBocTi TypKiBIIMHHU €
NOTaHWH CTaH TPAHCIOPTHOI, IHKEHEpHOI Ta COLIalbHO-KYJIBTYpHOI iH(QPACTPYKTYypH, a TaKoX
BIZICYTHICTh TPaHCKOPJOHHMX IEPEXOAIB Yy NPUKOPHOHHIA cmy3i. Lle cximagni mpobiemu, ane ix
peanbHO BHUPINIATH Yepe3 3aTyueHHs iIHBECTHUIIH, peani3aiilo MUTbOBUX JIEPKABHUX Mporpam. Tomy,
Oepyun [0 yBard HasiBHICTb TYPUCTHYHHMX PECYpCiB, MOLIMPEHHS TYPHCTHYHOI iH(QPaCTPyKTypH,
MOYKHa B TIEPCIIEKTHBI CTaBUTH NHMTAaHHA NP0 CTBOPEHHS B CiIbChKIH MicueBocTi TypKiBIIMHU
Posnynpko-ABopiBcbkoro, BoBuanckko-IIpucincskoro ta CaHKIBCbKO-JINO0XipPCHKOTO TYPUCTHYHUX
KJIaCTEpiB.
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JYLSK L3. (YKPAIHA, JIbBIB)
BE3INEYHI TEXHOJIOI'TL B TATTY3I TYPU3MY B KOHTEKCTI HAHIEMIL

Hayionanvnuii ynisepcumem “‘Jlvsiecoka norimexuixa”, ldutsyak@gmail.com

Abstract. The aim of the study was to develop technologies for organizing human interaction
during the provision of travel services that would minimize the risk of infection. A system of air
management measures has been developed, which contains: 1) specialized technologies of natural and
artificial ventilation; 2) specialized forms of structuring space; 3) specialized forms of control of
trajectories of movement of people.

VY wacturi acnekTiB mini BeecBitHoi opranizamii Typusmy (FOHBTO), BeecBiTHBOI opranizartii
3nopoB’s (BO3) ta xonnenii Cmanozo po3gumky CHiBNaAal0Th. 30KpeMa, BXKe B caMiil Ha3Bi TPeThOl
im cranoro po3BUTKy (“MimHe 370poB's 1 Gmarononydds’”) 3aAeKIapOBaHO JOCSATHEHHs 3I0POB’S
moneit. OUeBUIHO, IO IIe € TAKOXK 3aBIAHHAM, K€ CTOITH 1 IMepes MeIUKaMH, 1 TIepe T MpalliBHUKaMH
raiy3i Typu3My, OJHUM 3 HaWBaKJIWBIIIMX BHIIB TOCIYT SKOI € BiAMOYMHKOBUI Typu3M (3TigHO 31
CTaTHCTUYHMMU JaHUMH, sKi mopoky BMmimye 3BiT FOHBTO nounnarouu 3 2005 poky, cymapHa 1o
BCiX KpaiHaX KUIBKICTh TYPUCTIB BiATIOYNHKOBOTO TYPHU3MY KOJHMBA€EThCS B Mexkax 51-52 %). Bukimk
naggemii 2020 poxy HaiiOinmbie Bpa3wB came IIi TpH 00 €KTH. 30Kpema, y AeTadbHOMY BHKIAI
TPEeThOI T CTajoro PO3BHTKY 3a3HAaueHO cMimuBe 3000B’sa3aHHS — 1m0 2030 poxy momomatn
iH(eKIiiHI 3axBoproBaHHA. OYEeBHIIHO, IO MAHAEMisS HOBOTO KOPOHABIPYCY CTaja BUKIMKOM TaKOX
st BO3 (i gk 3aBmaHHS MEAWIIMHU BIUIIKYBaTH iH()IKOBaHWX, 1 SK 3aBJaHHS CTBOPUTH BaKIWHY i
edexkTtuBHI JiKW). He MeHII O4YeBMAHMM € HACKUIBKM CHJIFHUM BHSBHBCS yAap MaHIEMil IO
TYPUCTUYHIHN Taiy3i, HacamIiepe 010 CIIOPTUBHUBHOTO Ta KPYi3HOTO TYpU3MY, a TAKOX TypHU3MY Y
BEJIMKUX MicTaX. X04 1 MEHIINH, ajie BCE K HETaTUBHMM, BIIUB IAHIEMIisS BUMHMIA ¥ I[OJ0 1HIIHX
BUJIB Typu3My. JIFOICTBO BHUSIBIIIOCS HE TOTOBHM JI0 TaHAeMii kopoHaBipycy 2020 poky. [lommpennm
Oyno/e abo moBHa 3a00pOHA BCiX BHUIB JiSUILHOCTI 1 TEpeMillleHb y BHUIIIAI JKOPCTKOTO KapaHTHHY
(110 PU3BOIUTH 10 HETaTHBHUX HACHIJAKIB y cdepi BUpOOHUITBA), a00 MOBHE IrHOPYBAaHHS 3arpo3H,
110 3HiMae Gap’ep mepel 3HaYHUMH JIIOACHKUMHU BTpaTaMu. BogHoYac OueBUIHUM € TaKOX TOH (axT,
[0 MOKJIMBI TaKOK iHII CIocoOW 3MEHIIeHHs iH(IKyBaHHS IOl — OpraHizyBaHHS Takux (Gopm ix
B3a€EMOJIII 3 cepeloBUINEM, siKi MiHIMiI3yBain O pusuku iHQiKyBaHHs. Lle 3aBmaHHS BaxkMBe He
TUMYacoBO (He TiTbKH y 3B’s3Ky 3 mangemiero COVID-19). Bipycu, Gaktepii MaiOTh BIaCTHBICTbH
MYTYBaTH, TOK MalOyTHE JIIOJCTBA IMOCTIHO CYITPOBOKYBaTUMYTh MaHaemii. ['mobamizaris cTBoproe
CIPUSITIUBI YMOBHU ISl JJISl IIBOTO, OCKUIBKK BCE YACTIlle OPraHi3MH, sIKi HIKOJM HE KOHTAaKTYBallH,
ONUHSIOTBhCS TOpPYY, a TOTPAIUITHHS B OpraHi3M, B SIKOMY € SIKICh BIpyCH HOBHX BipYCiB CIpUsiE
TBOPEHHIO HOBHX iH(QeKIiil. TpaHcmopT rino0anmi3BaHOTO CBIiTY 3a0e3meuye IBHIKE MOITUPEHHS
iH(ekmii. 3Bakaroud Ha 3a3HAYCHI OOCTaBMHM, METOIO JOCJI/DKCHHS CTaJl0 CTBOPEHHS TaKWX
TEXHOJIOTIM B3a€MOJii JIOAWHU U cepeloBHINA, sIKI MiHIMI3yBaTHMYTh MOXJIMBICTh iH(IKyBaHHS
JMIOQWHM T Yac HaJaHHA 1 MOCIyr Typu3Mmy, pekpeamii. Taki TexHomorii MaioTh OyTH Ii€BUMHU
TaKOX U OyJb-IKUX iHIMX (OpM BHPOOHUYOT B3aEMOJIIT JIFOeH (SK B pa3i MOAANBIIOTO TPUBAHHS
nanjemii koponaipycy 2020 poky, Tak i B pa3i BHHUKHEHHS y MaliOyTHROMY HOBHX MaHIEMil).

KuTTenisanpHICTh JIOMWHU MICTUTHh IBI KOMITOHEHTH: 1) IPOMOBXKEHHS JKHUTTS OpraHi3My
yepe3 BiAHOBICHHS KUTTEBOBAKIMBUX HOTO CHCTEM y BUIISAI OOMiHY pPEHOBHHOIO 3 CEPEIOBUILEM;
2) MPOJIOBKEHHSI KUTTS Yepe3 CTBOPSHHS HOBOTO opraHizmy. [liJ yac MisIbHOCTI y MEPIIOMY 3 IIHX
JIBOX HAaNpsIMiB JIIOJIMHA 3a3HA€ Taki popMU KOHTAKTY 3 cepeZioBuIeM (i 4ac KOKHOI 3 1HuX (Gopm
KOHTaKkTy JIIOAMHA Moxe OyTu iH¢ikoBaHa): 1) mOTpamysiHHS CepedOoBMINA BCEPEAMHY IMiJ 4ac
CHOXXHMBaHHS Matepii y razonofiOHomy crai (mix 4ac OTUXaHHS), Ta KOHICHCOBAaHOMY CTaHi, TOOTO
pinkomy abo TBepmomy (ImiJ Yyac BXKMBAHHS 1Ki), a TAKOXK il Yac MPOHUKHEHHs Yepe3 mKipy (y pasi
MOpaHeHHs. YdM MeAWYHOl omepaiii); 2) Oe3nocepeaHi KOHTAaKT TMOBEPXHI Tijla 3 CEpeJOBUIIEM
(KOHTaKT YaCTUHOK HOBITPs, BOAM UM 1HIIUX PiJUH, TBEPAUX Till) 31 LIKiPOO JIFOAWHH.

OcCKiIbKH KOpOHABIpyC, SIK 1 HU3KA IHIMHX iHQEKIH, epeaaeTbcs MOBITPSIHAM IUIIXOM, a
KpiM TOro, BHACTIJIOK TIIECHOTO KOHTaKTy, TO HEOOXiJTHO PO3POOHMTH TEXHOJOTil, fKi
MiHIMi3yBaTUMYTh MOJIMBICTh KOHTAKTY JIIOAMHH 3 CEPEIOBUIIEM, 1110 MOKE MiCTUTH iH(ekmiro. s
JIOCSTHEHHSI Mi€T il po3po0JIEHO CHCTEMY 3aXOJiB YIPABIIHHS IOBITPSHUM CEpPEIOBHINEM, SKa
MIiCTHTB: 1) crienudivHi TeXHOJIOTIi TPUPOTHOTO Ta MITYYHOTO BEHTUIIOBaHHS; 2) crenudivni Gpopmu
CTPYKTYpYBaHHS npocTopy; 3) cnenudivai GopMu ynpasiliHH TPAEKTOPISIMUA TEPEMILLICHHS JIIOACH.
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[TAHBKIB H.€. (YKPATHA, JIbBIB)

PECYPCH U151 PO3BUTKY EKOJIOI'TYHOI'O
TYPU3MY B UEPHIBEIIBKIN OBJIACTI

Incmumym cmanoeo poszsumxky im. B.HYoprnosona, Hayionanvruti ynisepcumem “‘Jlogiscoka
nonimexuixa”, 79013 eyn. C.Banoepu, 12, Jlvsis, Ykpaina, pankiv.natalia@gmail.com

Abstract. The resources for the development of ecological tourism in Chernivtsi region are
analyzed in the work. The main ecotourism representatives of the Bukovynian Carpathians are singled
out, in particular, the Vyzhnytskyi, Cheremoskyi and Khotynskyi National Nature Parks. The main
networks of ecological and tourist routes are described, which are designed in such a way as to cover
as much as possible the interesting objects of the natural landscape for the development of ecotourism
in the region.

IIpupoma YepHiBenbkoi 001acTi, B MOPIBHSAHHI 3 iHIIMMH perioHaMu Y KpaiHu, 3a3Hana MEHIITHX
BTparT i B 0araThOx Micusgx 30eperyia cBiil MepBICHHMI CTaH, MO CHPHUSE PO3BUTKY EKOJOTIYHOTO
TypusMmy. OJHaK, BpaxOBYIOUM BHHATKOBE 3Ha4YeHHs Kapmar sk s YKpaiHu, Tak 1 UIS CyCiIHiX
€BpONEHCHKUX JIepXKaB, TOCTPO CTOITh MUTAHHS 30€pEKEHHS YHIKAIBHOI MPUPOAM LLOTO Kparo.
Exomoriyanii Typu3M MOXK€ BHCTYIATH aKTHBHOK (OPMOIO 3a0e3leueHHS eKOJOTigHOi Oe3rmekn
UYepHiBerpkoi 001acTi y KOHTEKCTI il cTanmoro po3BUTKY. s HOTO PO3BHTKY BHUKOPHCTOBYIOTH
MPUPOIOOXOPOHHI TepuTopii. B Mexax obnacti HapaxoByeThcsi 331 3amoBigHa TepUTOpist Ta 00’ €KT,
3arajibHOIO TuTomlero moHaxa 103 Tuc. ra, mo cknagae 12,8 % tepurtopii obnacTi (3aralbHUN MOKA3HUK
mo YkpaiHi — 6,7 % Tepuropiit) i3 HUX - 25 00’€KTiB MarOTh 3arajJbHOJEpKaBHE 3HAYCHHS, a caMe:
Harmionansai npupoani napku “Bmxanmpkuii”, “Uepemochknit” Ta “XotuHchkuit”, 10 3aka3HuKIB, 9
nam’siTOK MPUPOIH, 2 IeHaAponapky Ta YepHiBenbkuid 00TaHIYHUH ca.

OCHOBHHM €KOTYypUCTHYHHUM perpe3eHToM bykoBuHCchkux Kapmat € Hayionanvrutl npupooHui
napx “Buoicnuysbkuii”’ po3tamoBanuii B obmacti 3oBHimHIX Kapmar, Ha beperomercbkoMy HH3BKOTIP'D
Ta MATIPHUX BHCOYMHAX Ta y OaceliHax piuok Uepemorry (mpasa nputoka p. [Ipyt) ta Cipery (;1iBa
nputoka p. Jlynait). Ha tepuTopii mapky € Takox MiHepallbHI JKepena, 30KpeMa, Jkepena “JIyxkn”,
“Crixok”, “Creonux”, “3yopuners” Ta “/liaHa”. ¥ mapky cTBOpeHa Mepeka eKOJIOTO-TYPHUCTUIHUX
MapUIpyTiB 3arajbHOI0 MPOTSDKHICTIO 87 KM, 30KkpeMa: crexka “Crixok”, Mapupytu “Kopomucno”,
“Kam’sHe kinble napky”’, “MansoBHndi kpaesuau Kinamku”, “Jlo mkepena Jlyxku”, siki po3po0OiieHi
TaKUM YHHOM, 11100 MaKCUMAaJIbHO OXOITUTH IIiKaBi 00’ €KTH MPUPOIHOTO JaHaIIadTy, eTHOrpadiyHi Ta
OanpHeonorivHi gk y Mexxax HIII “BwkHuipkuii”, Tak i Ha TPUIETIIAX TEPUTOPIsX.

Hayionanenuti npupoonuii napx “Yepemocwruti” - posramoBanuii Ha Tepuropii [lyTuinschkoro
paiioHy obracTi, came B cepii ykpaiHcbkux Kapnar, y mexxax UnBurHO-MapMapoCchKOro MacHBy, JIe €
[iHHI TPUPOJIHI KOMIUIEKCH 3 T[IepPeBarol0 SUIMHOBHX JICIB, CyOaNbMiMChKUX Ta albIiHChKOT
pPOCITMHHOCTI. MaNbOBHUYI  KapHaTrcbKi KpaeBUAM, 3€Jl€HI TipChKi IUIai, BKPUTI BHCOKUMH
CMEPEKOBHUMH JIicaM¥, HETIOBTOPHUI CBIT ¢uiopu Ta (ayHH, YUCTE TipChKE TOBITPS, BIAAIEHICTD Bif
UBLITI3aLii poOuTh el kKyTouok KapmaT yHiKalbHHM Ta HEMOBTOpHUM. Ha maHuii yac mpokiajieHo
HU3KY EKOJIOTO-TypHUCTUYHUX MapIlipyTiB, 30kpema: “/lopororo 1o Hebec”; “Haiictapimi nepesa
HAI[IOHAJBFHOTO MPUPOAHOTO Mapky “Uepemochkwii”; “I'opamu Ha Bemocuriedi”.

Hayionanenuii npupoonuii napx “Xomuncexuti” 3HaAXOAUTHCS Ha mpaBoMy Oepesi J[HicTpa B
YepHiBenpkid oOsacTi. Bin penpesenTye 3aimicHeHi 1 ocTenmHeHl JjaHmma(Td CTPIMKUX CXHUIIIB
YHIKaIbHOTO JIHICTPOBCHKOTO KaHBHOHY — OJHOTO 3 NpupoaHux auB Ykpainu (40% Ttepuropii),
pewta 60% - JIHiCTpOBChKE BOIOCXOBUIIIE. 3 HANMOMYJISIPHILINX TYPUCTHYHHUX 00’ €KTiB € XOTHHCHKA
dopTels, MO BXOAUTH JIO CITUCKY 7 apXiTEeKTypHUX dyaec Ykpainu. TyT mopiuHO NPOBOJAMTHCS HU3KA
KYJIbTYPHUX Ta ICTOPUYHMX 3aXOJiB, 3HIMA€Tbcs KiHO, Tomo. DaxiBisgMH TapKy po3poOiieHO
exosoriuni ctexku: “llacopoamu 3amuuwa”; “Lluwkosi copou”, a nomunysamucs Heno8mMopPHUMU
Kpacguoamu JHicmpa 00nomodice pospooneHuti mypucmuunuti 600uull mapwpym “llooopooic
Luicmpom “Tpu cycioku”, sxuil oxonnioe mpu gopmeyi: Oxonu, Amaxu ma Xomun.

Otxe, Ttepuropiss UYepHiBenbkoi 001acTi Mae yHIKaNbHUH TOTEHIIAN JUIS  PO3BHTKY
€KOJIOTYHOI0 TypH3MY, 30KpeMa: BJiaje reorpadiuyte po3rallyBaHHs, CIPUATINBI KIIIMATHYHI YMOBH,
0co0IMBOCTI penbedy (KOMIIAaKTHE PO3MILEHHS PIBHUHHOI, MEPEAripchbKOi Ta TipCchKOi 4YacTHHH,
JOJMHU PIK 13 KaHBHOHOMOJIOHUMH IUISHKaMHU) Ta BUCOKWH Bijcotok (12,8 %) Teputopii, mo
CKJIaJIa€ 3anoBiHUN GoHI 001aCTi.
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TEPEBYX A.A. (YKPAIHA, JIbBIB)
ITAPAMETPHU CTAJIOT'O PO3BUTKY TYPU3MY

Incmumym cmanoeo poszsumky im. B.HYoprnosona, Hayionanvruii ynisepcumem «Jlogiecoka
nonimexuixay, 79013 Jlveis, eyn. C.bandepu, 12, enekmponna
nowma: andriy_terebyh@ukr.net

Abstract. The problems of measuring the parameters of sustainable tourism development are
outlined. The key institutions that carry out scientific classifications of sustainable development
parameters are indicated. Some indicators of sustainable tourism development are systematized.
Indicators used in the strategy of sustainable tourism development, including the volume of tourism,
the level of visitor satisfaction, the quality of tourism establishments and the level of satisfaction of
tourist needs, community response, environmental impact are described.

Konrmenisi cTamoro po3BUTKY BUCTYIIAE aNbTEPHATHBOIO IHIYCTPiaIbHOI MOZEINI PO3BUTKY
CYCHNbCTBa, L0 MNpHU3BENa O PYHHYBaHHA EKOCHCTEM, COLIajlbHOI HAIPyTd, HEPIBHOMIPHOCTI
CBITOBOT'O PO3BUTKY. TOMy Mmouaiu JOCHTIHKYBATUCh TTI00aJIbHI COMiaabHI, CKOHOMIYHI Ta €KOJIOTIYHI
npo0ieMu, IepIIOYeProBUMH 3 SIKHX € 3a0pyAHEHHsI OBKULIL, HECTaya MPOAOBOJIbCTBA, BUCHAXKEHHS
MIPUPOTHUX PECYpCiB, HEPIBHOMIPHICTh PO3BUTKY MiX KpaiHamu. 3a Bu3HaueHHsM komicii OOH 3i
CTaJloro0 PO3BUTKY, HOrO0 MeTa — 3aJ0BOJICHHS MOTped Cy4yacHOro CycIiibcTBa 0e€3 3arpo3u
3aJI0BOJICHHS IOTPeO MaiiOyTHIMH MOKOTIHHSMHU.

Typusm sIK Tamy3p €KOHOMIKH 3HAXOIWTHCA Y TICHIA B3a€MOil 3 HABKOIMIIHIM CEPEIOBUIIIEM.
ToMy 3aBHaHHS CTAIOrO PO3BUTKY TYpH3MY TOJSTae y 3MEHIICHHI HEraTUBHOIO BIUIMBY HA JOBKIIUIS
(3a0pyIHEHHS CTIYHUMH BOJAMH, CMITTSM; BIUIMB TPaHCIIOPTY; BIUIMB HA KYJIbTYpY; BTpaTa iCTOPUYHOL
cnagmuHd Ta iHIme). Typu3M TOBHHEH pPO3BHBATHCh TaK, MO0 IPUHOCHTH KOPUCTH MiCIIEBOMY
HaCEIIeHHIO, TOCUITIOBATH €KOHOMIKY TIPHIIMalovoi KpaiHH, CTBOPIOBATH JOIATKOBI poOoUi MicIis.

BceecBitaa Typuctruna Oprasizanisi 3aporoHyBasia BIacHE BU3HAUCHHS «CTalOTO TYPH3MYY,
i KM PO3YMIIOTh: «TYpUCTHYHY JisUTBHICTB, 3a SKOI YIPaBIiHHS BCiMa pecypcamu MPOXOIUTH
TaKUM YWHOM, IO €KOHOMIiYHi, COIliaJIbHI, €CTETHYHI MOTpeOM 3aJ0BONIEHSIOTHCA Ta 30epiraeThcs
KYJIBTypHa CKJIaJI0OBa, EKOJIOTIUHI MPOIeCH, O10JIOTIYHE PI3HOMAHITTS Ta CUCTEMH IIATPUMKH JKUTTSL.
Buxoasun 3 1poro, cranuii Typu3M MOBHHEH: 1) pallioHATbHO BUKOPUCTOBYBATH NPUPOJIHI pecypcH,
MiATPUMYIOUH TIPH [IbOMY OCHOBHI €KOJIOTiYHI TMpolecH; 2) MATPUMYBATH COIiaIbHO-KYJIBTYPHY,
ICTOPHYHY CHaIIMHYy Ta Tpamullii perioHy, 3alisHOro B TypHCTHUHIH cdepi; 3) 3abe3meuntu
OTPUMaHHSI JOXIAHOCTI Ta CTBOPSHHS YMOB JJIsl COLIaJIbHOT'O PO3BUTKY MICIICBOTO HACEJICHHS.

Ha cporoaHi BaXJIMBMM NHUTAaHHSM JIMIIAE€THCS BUMIPIOBAHHS MapaMeTpiB CTaJOro PO3BUTKY
TypusMy. Bmeprie 3aBmaHHS po3poOKM Takux 1HIUKATOpiB Oyino mocrtaBieHe y 1987 pomi
MixxHApOTHOO KOMICi€l0 3 TOBKLULISL Ta po3BUTKY (komicist I'.X. Bpynariann), a ix HeoOXigHicTh Oyna
BigzHaueHa B «llopsaky nenHomy Ha XXI cromitrs», npuitHatomy Koudepenumiero OOH 3
HABKOJIMIITHBOTO cepeioBHINa i po3BUTKY (Pio-ge-XKaneiipo, 1992 p.).

B cBiTi akKTUBHO MPOBOIUTHCS PO3POOKA KPHUTEPIiB Ta iHAMKATOPIB CTAIOr0 PO3BUTKY. LluMu
NUTaHHSIMH 3aiMalOThCsl TIPOBiMHI MikKHaponaHi opranizamii, Taki sik: OOH, BcecsiTHiii baHk,
Oprani3auis KpaiH eKOHOMI4HO] CIiBIpali Ta po3BUTKY, €Bponeiicbka KOMicis Ta iHIIi.

Huni Bxe icHY€ psJl IOKa3HUKIB CTAIIOTO PO3BUTKY TYPU3MY, JIO SIKMX Halle)KaTh: ® MOKa3HUKU
PaHHBOTO TIOMEPE/KEHHS; TIOKA3HUKH CTPEeCy TPUPOJHOI CHCTEMH;, BHMIPIOBaHHS CTaHy
TYPUCTUYHOTO CEKTOPa; BUMIPIOBaHHS BIUIMBY TYpuU3My B 0i0(pi3MuHIi Ta cOLiabHO-€KOHOMiYHIN
cepi; BUMIpIOBaHHS PE3YJIbTATUBHOCTI YIPaBIiHCHKUX PillIEHb.

[cHYIOTB TakoX IMOKAa3HHWKH, 1[0 BUKOPUCTOBYIOTHCS B CTpATErii PO3BUTKY TYpH3MY, a caMe:
o0csAr TypHu3My, PiBeHb 3aJI0BOJICHHS BIIBiJyBadiB, SKICTh IisJIBHOCTI TYPHCTUYHUX 3aKjajiB Ta
PiBEHb 3a7J0BOJICHHSI TYPUCTHYHHX MOTPEO, peaKilis rpOMaj, BIUIMB Ha JTOBKIILIS.

Po3poOka iHIUKATOPIB CTANIOr0 PO3BUTKY, € KOMIUIEKCHOIO, BapTICHOIO IPOIEIYPOI0, sKa
notpedye 3HauHUX 00csTiB iH(OpMaIlii, oTpuMaTH siky OyBae ckiagHO. TypH3M sIK JMHAMIYHA TaTy3b
E€KOHOMIKH TOTpeOy€e peryyisipHOr0 OHOBJICHHSI CUCTEMH NapaMeTpiB CTaJOro pPo3BUTKY, sKi Oynu O
aKTyaJbHUMH Ta CBOE€YACHHUMHU 1 BPaxOBYBaJIM Cy4YacHi TPEHOW PO3BUTKY TYPUCTHYHOI 1HIYCTpii,
30KpeMa — «IHKJTIO3MBHUI» Ta «BiAMOBIIaIbHIID Typu3M, Bleisure-momoposki, eko-TpeBesiHT TOIIO.
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MTAPAHSIK H.M., IALIBKO O.C., BATPUKYIII H.M.,
POMAHIB A.C. (YKPATHA, JIbBIB)

OIIHKA PU3UKIB TEXHOT'EHHOI'O TA ITIPUPOJHOI'O XAPAKTEPY B
KOHTEKCTI CTAJIOI'O PO3BUTKY

Hayionanenuu ynieepcumem «J/Ivgiscoka nonimexHikay
79013, eyn. C.banoepu, 12, Jlvsis, Yxpaina; nadiia.m.paraniak@lpnu.ua

Abstract. The prevention of natural and man-made disasters, the maximum reduction of
material, social and other losses is a national problem of any country. There is obvious that the
sustainable development of Ukraine and its regions can be achieved by eliminating the consequences
of emergencies, and in a fundamentally different way, such as through timely prediction of natural and
man-made emergencies and their prevention.

InenTudikamnis hakTopiB pU3UKY — 1€ BUSABICHHS HAHOUTBII CEPHO3HUX HKepes HeOe3neKu Ta ii
pamKyBaHHs 3 METOIO BU3HAYCHHS PEabHOI 3arpO3H AJIS IIOAWHU Ta TOBKLILIS.

Ha croromguimHii meHp icHye Oe3miu mpupomHux HamBuudaiiHux curyanii (HC), mo
3arpoXylTh JKHTTIO Ta ICHyBaHHIO monuHi. OCTaHHIM dYacoM MH BC€ 4YacTimie 1 dacrimie
CIIOCTEpIraeMo 3a AMHAMIKOIO PO3BHTKY 1 TOTYXKHICTIO CTHXIMHMX JHuX. Taki Katactpodu, sK
3eMIJIETPYCH, IIKBAIbHI BITPU YU 3CYBH, CIIPABIi € MIBUIKUMH 1 4aCOM HE MPOTHO30BAHUMH TIOISIMH.
Opnak, y OUTBIIOCTI BHUITAJKiB, HAKOMMMYEHHS PHU3UKY CTHXIHHOTO JHMXa BiOyBa€ThCS MOBLIBHO i
MPOTATOM TPUBAIOr0 uacy. JoIu MOTepnarTh BiJ] CTUXIMHHMX KaTaKJIi3MiB HE TUIBKM B IEBHUX
perioHax, aje ¥ 1o BCiif IJIaHeTI.

COpuiiHATTS PHU3WKY CTHUXIHHUX IIUX SK JUHAMIYHOI CKJIAagHOI TOAil, 3HAYHOIO MIipOIO
CIIPUYMHEHO1 aHTPOIIOTEHHUMH JIiSIMU Ta TIOB'I3aHUMH 13 TJIO0AaTHHIMH 3MiHaMHU KJIIMaTy 3eMili, BCe
i€ € JAOCUTh HEeNaBHBOIO KOHIICTIII€I0 Ta IIe HEIOCTATHhO IHTETPOBAHOIO y TMPOLECH 3MEHIICHHS
PU3HUKY CTHXiHHMX nuX. OJHaK, Ba)JIMBO TOCTABUTH NMUTAHHS, Y4 MOXKHA 3poOWUTH Oinbiie, 1mo0
nepenoaduTH MoAiOHI momii, oOOMEeXHTH IX PYHHIBHUI BIUTMB, 1 TaKUM YHHOM JaTH MOXJIMBICTB
HACEJICHHIO Kpallle MiAroTYBaTUCh 1 IIBUIIIIC TIOJ0JATH iX HACIIIKH.

KinpKicTh HaA3BHUAHUX CUTYalliii TEXHOTEHHOTO Ta PUPOTHOTO XapaKTepy, sIKi BHHUKAIOTh B
VYkpaiHi TpOTArOM OCTaHHIX POKiB, 3aJMIIA€THCA NPAKTUYHO HE3MIHHOIO, MPOTE KUIBKICTh
MOCTPaXKJAINX B HHUX IMOCTIHHO 3poctae. Taka, BKpail HeOe3leuHa, CUTyailisi BKa3ye Ha HEOOXiTHICTh
KOMITJIEKCHOTO aHajli3y 3arpo3 TEXHOT€HHOI Ta MNPHPOJHOI Oe3MeKH, 30KpemMa 3 BpaxyBaHHSIM
peTioHAIEHUX OCOONIMBOCTEH, a Ha WOro OCHOBI — pO3POOKM 3aXOMdiB MHIOJO 3armoliraHHs Ta
nornepemkeHHs BUHUKHEeHHs. HC, 3MeHIIeHHs. MOKIIMBHX JIIOACBKHUX Ta MaTepiaJIbHUX BTpPaT.

OCHOBHHMM 3aBJaHHSIM € 3MEHIICHHS HACTIJKIB CTUXIHHHX JUX y MaiOyTHboMmy. s 1mporo
HEOOXiZITHO TPOBECTH OIIHKY PHU3WKIB CTUXIMHUX JUX, MO0 TependayuTd Ta MiATOTYBATHUCS JIO
MalOyTHIX HeOe3MeK.

3aranbHa TOCHIJIOBHICTh OI[IHKM pPU3MKIB THIIOBA, BOHA CKJIAJAE€ThCA 3 IM'SITH €TariB, IO
BKJIFOYAIOTh HACTYIIHI i

* BUSIBIICHHS JDKEPE 1 MPUYWH PU3HKY, €TalliB 1 po0iT, IpU BUKOHAHHI SKHX BUHUKAE PU3HK;

* iTeHTU]IKAIlis BCIX MOKIIMBUX PHU3HKIB;

* OI[IHKA PiBHSI OKPEMHX PU3HUKIB, II[0 BU3HAYA€E HOTO EKOHOMIYHY JOIIIBHICT;

* BU3HAYCHHS JOITYCTUMOTO PiBHS PH3HKY;

* po3po0Ka 3aX0/iB 00 3HIKEHHS PU3HKY.

[IpoananizyBaBimm HaJa3BUYaliHI cUTyallii, SKi BiIOYBAIUCh B MHHYJIOMY Ta BUHHKAIOTh
ChOTO/IHI, (IKCYEMO, IO HACHiAKKM MOXYTh OYTH HAJ3BHYaWHO pPIZHOMAHITHUMH, MOXKYTh
MOLIMPIOBAaTHCh HA BEJMKI TEPUTOPIii Ta PO3BHBATHCA B AYKE PI3HHX YacOoBHX HianmaszoHax. OmHak
4acTO yBara 30CEpPEeIUKYEThCS Ha INPSAMHUX BIUIMBAX, SKI € HAHOLMBII BUAMMHUMHM, HAIPHUKIAL,
CMEpPTHOCTI YM €KOHOMIYHOMY 30WMTKy. HaBnaku, HempsiMi BIUIMBH, SIK MPABHJIO, € MEHII TOMITHI,
NPOTE MOXXYTh MaTH MOTEHUIHHUN BIUIMB HA KUTTS MPOTSTOM JIOBroro nepioxy. Kiodosum € Te, mo
HACJiIKK TPSMOTO Ta HEMPSMOTo BIUIMBY Ha AaHWUU Yac HEAOCTATHBO NOCITIJDKEHi. 3Ha4HO Oiyblue
yBard MoTpibHO MPUILISATH PO3YMIHHIO Pi3HOMAaHITHOCTI MPUPOIHU MOXO/PKEHHS Ta MaclITadiB IUX
HacmikiB. ToMy, IPOrHO3yBaHHS PU3MKIB JUIS 3al00IraHHs BUHUKHEHHS HAA3BUYaWHUX CHUTYyallii
NPUPOJHOTO Ta TEXHOTCHHOT'O XapaKTEPy € aKTyaJbHHUM.
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JIALIBKO O.C., TAPAHSIK H.M., BATPUKYII H.M.,
POMAHIB A.C. (YKPATHA, JIbBIB)

HOBI BUKJIMKH JIO CTAJIOIO PO3BUTKY B YMOBAX NAHAEMIT

Hayionanvnuu ynisepcumem «JIvgiscoka nonimexuixkay
79013, eyn. C.banoepu, 12, Jlvsis, Yrpaina; dacko_Ip@ukr.net

Abstract. The goals and problems of Sustainable Human Development need clarification in
connection with the pandemic spread. Quarantine restrictions have changed the labor market. Remote
work and study require a new attitude to the creation of safe living and working conditions, as well as
the provision of quality Internet to remote settlements.

2020 pik cTaB MEPENIOMHUM Ui TEPEOCMHCICHHS CTalMX TMapagurM PO3BUTKY JIIOJCTBA.
[Mommpenns COVID-19 i kapaHTUHHI OOMEXEHHS y LIJOMY CBIiTi MOTpeOyIOTh HOBOTO BiTHOIICHHS
JI0 CTBOpPEHHS O€3MeYHWX YMOB JUIS JKHTTSA Ta Tpalli MEMIKaHIB SK PO3BHHYTHX KpaiH, Tak i
E€KOHOMIYHO BIJCTAIMX CYCHiJbCTB MNpH OioJjoriuHii 3arpo3i moAacTBy. HeouwikyBane miBHAKE
MOLIMPEHHsT MaHjAeMii, i 3arpo3nuBuii mepedir 13 3HAYHUMHU CMEpPTEIHLHUMH HACIiJAKaMHU,
HEBUBYCHICTH i, BiJIMOBIIHO, MaJl0 MPOTHO30BAHICTh MOJANBIIOTO TEepediry XBOopoOH, CTBOPIOIOTH
NICHXOJIOTIYHHH THCK 1 YMOBH MOCTIHHOTO CTpeCy, IO MPH3BOAUTH IO TOPYIICHHS 3BUYHOTO PUTMY
JKUTTS, YMOB TIpalli, HABYaHHS, BiNOYMHKY. Bix mocTiliHOi Hampyru JroAnHa NOYMHAE 3aliepedyBaTH
HebesIeKy, HeXTye 3aco0aMu 3axucty. [IpoTe 15 maHaeMis He € TIEepIIoo, Ta, Ha Kallb, HaBPSA YU
OyIe OCTaHHBOIO, TOX y MalOyTHROMY IIFOJICTBO 4YeKae He OAHa MonaiOHa 3arpo3a. Tomy Tpeba
BU3HAUYUTH MOKJIMBI PHU3UKH Ta PO3POOMTH HOBI MpaBWia TMOBEIIHKH Y CYCIIJIBCTBI, a TaKOX
MEPEersTHyTH YMOBH KHTTS Ta Tpalli.

OcTaHHI JECATHIITTS KapAWHATBHO 3MIHIOETHCS PHHOK mpari. Emoxa iHZyCTpiambHOTO
CYCIIIILCTBA 3MIHIOETHCS Ha TOCTIHAYCTpiaNbHY, € BaXKY (i3WYHYy TpaIlo BUKOHYIOTH POOOTH, a
JIOIMHA 30CEPEeIKYETHCS Ha TBOPYOCTI, 1HTENEKTyalbHiIiH poOO0Ti. YTBOpeHUH Liiuid Kiac oicHUX
npamiBHUKIB. Bece Oinpin cratoTs 3aTpedyBaHMME mpodecii, OB’ A3aHi 3 OMpaIlOBaHHAM iHbopMaIlii,
HamaHHAM mnocayr y Burmini IT-mpoextiB. Ilpm mpoMy TakuMm mpariBHUKaM HE 000B’SI3KOBO
BUKOHYBAaTH poOOTYy B odici. AKTHBHO PO3BHUBAETHCS BiJjajeHa Ipais, ska He MOTpedye OKpeMHX
npuMillieHb, a poboue Miclle MOKE 3HAXOJIUTHCS Y KHUTIOBIH kBapTupi. Ha choromni B Ykpaini 1o
40% nucranuiiiaux npauiBHUKiB 3anisHi B IT-cdepi, mo 20% - BUKOHYIOTH POOOTH 3 AM3AaWHY YU
NPaIIOITh 3 TEKCTOM (HANPUKIAJ, KypHAIICTH, Mepeknanadi), 9% 3aiiMaioThCsi MapKETHHIOM. 3
MOYATKOM IMaHJEMil 10 HUX MPUEIHATIUCS BUKIIa1aui, BYMTEI, YIPABIIHIN, OyXTrajaTepH TOIIIO.

st odicHUX TpaIiBHUKIB, a TAaKOX THX, IO TMPAIIOIOTh AUCTAHIIIHO, MOTPIOHO CTBOPUTH
BIJIOBiIHI yMOBH, 3a0e3neuuBIH e(EeKTUBHY OpTraHi3aimilo pododoro mpocropy, OesmepebiliHy
nojjauy eleKTPOCHEPrii, HaJle)KHEe OCBITJICHHS, CIPHUSITIAMBUN Mikpokiimar. Bee 1ie motpebye eneprii.
MikpokiimMar B IPUMILLEHHI CYTTEBO BIUIMBAE Ha MpaLe3JaTHICTh JIOAWHH, amke 80% KUTTS JIIOAUHA
NPOBOAMTH Y IPUMILIEHH], B ToMy uncii 40% Ha pobouomy MicIi.

Konnentieto po3Butky monctBa y XXI CTONITTI € cTamuii po3BUTOK, SIKWE mepenbavae
3a0e3IeUYCHHS MOTPe0 HUHILTHLOTO MOKOJIIHHS 0€3 MIKOU JJi1 MalOyTHBOTO MmoKoJiHHA. Y 2015 por
B pamkax 70-i cecii I'enepanbnoi Acambnei na Camiti OOH Oyno 3arBepmxeno 17 Lineit Cranoro
Po3BuTKy, K HOBiI OpieHTHpH PO3BUTKY CBITY g0 2030 poky. Cepen nHux, mimp Ne 11 — «Crammit
PO3BUTOK MICT Ta CIIJIBHOTY.

Hacenenns mnanetu Bee Oinbie 3pocrae, TeHAeHIii XX CTONITTS MO0 ypOaHizallii, 0coOIMBO
y PO3BMHYTHX KpaiHax, 3MiHWJIHCS jAeypOaHizali€ro, xo4ya KpaiHW, IO PO3BUBAIOTHCA, 1 Hajgami
30epiraroTh TEMIIHM 3pOCTaHHs MICHKHX IOCENEeHb. Y MICTaX Ta HEBEIHKHX MOCEIICHHIX PO3BUBAETHCS
iHGpacTpyKTypa, PiBHI KOMPOPTHOCTI SK KHUTJIA, TaK 1 BUPOOHHUYMX MPHUMIIIEHb 3PIBHIOIOTHCS MiXK
coboto. [lonpu yci 3MiHM, 3anMIIaeTbes PAL MPoOJEeM, SIKi CTOCYIOTBCS BiIJaJeHMX BiJ LEHTPIB
TEPUTOPIH 13 HE3aJOBUTLHUMHU a00 1 30BCIM BiJICYTHIMUA 30HAMH TOKPHUTTS MOOIUIBHOTO 3B’SI3KYy YU
IarepHeTy. 3 ornsay Ha Iie, 3HaYHA YaCTHHA HACEJICHHS 3HAXOJMTHCS HAOJUWHIN 3 TAKMMU CBOIMHU
npobieMamu, SK OOMEXEHICTh Y MPaBi Ha MPaLio Ta OCBITY, BIACYTHOCTI TOCTYIY 10 SKICHUX IOCIYT
JepKaBHUX, OaHKIBCbKHX, MEAMYHHMX Ta COLIANbHUX 3akiaaiB. KapaHTHHHI OOMEXEHHsS Yy LiIOMYy
CBITI TIOKa3aJI BaXKIIUBICTh PO3BUTKY KOMYHIKAIIIHOT iHPpaCTPYKTYpH Ta JOCTYIHICTb 11 MOCITYT JIJIsI
HaCeJIeHH!, SIK PO3BHHYTHUX KpaiH, TaK 1 THX, 110 PO3BUBAIOTHCS 33151 O€3IeKH.
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VOLOSHKINA O.S., TELYMAS.V. (UKRAINE,KY1V)

AVAILABLE WATER SUPPLY AS A MAJOR FACTOR OF THE URBAN
TERRITORIES STABLE DEVELOPMENT

Kyiv National University of Construction and Architecture, 03087.Povitroflotsky Avenue, 31,
Kyiv, Ukraine, 03037; e.voloshki@gmail.com

Abstracts. As known in Ukraine the deficit of the water resources for population water supply
of the qualitative drink water is observed more and more. This problem is given in consideration as the
stable development of the separate of the regions is impossible without correspondenting water supply.
In paper the problems of selection of sites for the location of groundwater intakes on the basis of
geostructural analysis of geological data in complex environmental conditions are considered.

As a practical example the results of an integrated approach for justifying of the selection of the
perspective places for water intakes construction using the modern methods for interpreting field data,
numerical modeling and predictive calculations for assessing fresh groundwater resources of a water
intake group in the Volyno-Podolsk artesian basin are presented. The typfication of groundwater
deposits of the basin was carried out according to geological and structural characteristics, the
conditions of formation of groundwater resources and the possibilities of using groundwater to water
supply the population with high-quality drinking water. Carried out studies on the assessment of
groundwater resources on existing and designed water intakes in given region have shown that the
main resources of the fresh waters are found in the fissured rocks of the Devonian, Chalk and Neogene
ages that were formed as a result of the tectonic displays in area during the processes of orogenesis in
the zones of joining of the VVolyno-Podilskyi platform and the Carpatian geosynclinale. On the basis of
the geostructural analysis of the sedimentary beds it has been established that the dominant meaning in
selection areas under water intakes location have the hydrodynamical conditions on the places of the
discontinuous tectonic disturbances. A permanently existing mathematical models of the investigated
groundwater fields have been created to assess the operational groundwater resources for a long-term
period which allows to provide the modeling of project water intakes exploitation in different
operating modes, to solve the problems of regulating and optimization of the water withdrawal under
different conditions of water intakes exploitation, expansion their productivity depending on the
economic needs in the region, to solve problems of supporting of the quality of the drinking water by
predicting the possible pollution and depletion of major aquifers during their operation. The created
models of the underground water deposits of the Rudno and Gorodok (Lviv region) can be used as an
analog — intakes when selecting perspective sites for the placement of the new water intakes which
will help to reduce the material resources during their justification and construction. As a result of the
research the groundwater resources in the water intake areas were justified which allows to increase
the water availability of the population of this territory for a long-term period and to reduce the load
on the operation of existing water intakes thereby regulating the groundwater resources of the
Carpathian region.
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JIEMHEKO H.B. (YKPAIHA, XAPKIB)

YAOCKOHAJIEHHSI CUCTEMH YIIPABJIIHHS 30HU IEPEXOAY BIJ
HEBE3IEYHOI IMOAII 1O HA/I3BBUYANUHOI CUTYAILLIL

Hayionanvnuii ynisepcumem yugiibHozo 3axucmy Yxpainu
61023, eyn. Yepnuwescora, 94, Xapxis, Ykpaina; nuczu@mns.gov.ua

Abstract. The paper proposes the use of solar cells for alternative power supply of the
monitoring system and the system of automatic warning of an emergency in conditions of a long
absence of traditional power supply. It is advisable to use film photoelectric converters based on CdTe
as solar cells.

3HIKEHHS PU3UKYy BUHUKHEHHS CHUCTEMHHMX aBapili B CHEPrOCHUCTEMAax 1 YIpPAaBIiHHS HUM
CTalOTh MpOOJNIEMHOT 3aBOaHHSAM 3 ONNIAAY Ha 3pOCTaHHS CKIAJHOCTI CHUCTEMH TMepeaadi
eJIeKTPOCHEPTii 1 3POCTaHHS 4YHCIIa BHKOPHCTOBYBAHOTO OOJaIHAHHS, TAaKOTO SK TEHEPaTopH,
TpaHc(OpMaTOpH, BUCOKOBOJIbTHI i HU3bKOBOJIBTHI MaricTpalibHi 1 po3moaiibyi JiiHii. KoxxeH eneMeHT
MOXE CTaTH Ypa3JIMBUM B CHJY ICHYIOUMX DPH3HKIB, TaKMX SK TPUPOIHI PU3UKH, TEPOPHU3M 1
kibeparaku abo JIFOJICHKI TOMUIIKH.

Cepen cucreM, sIKi CTalOTh Ypa3MBUMH B HACIIJOK TOIIKO/KEHHS JpKEpeia MOCTa4aHHsS
EJICKTPOCHEPTii, aBTOPOM POOOTH PO3IJITHYTO CUCTEMY YIIPABIIiHHS 30HH MEPEX0ay Bija HeOe3meuHol
Mol 10 HaI3BUYAHHOT CUTYAITii.

[ig cucremoro ynpaBiiHHS 30HU TepeXxoAy Bifl HeOe3nedHol MOAil 10 Haa3BUYaiHOI CUTYaIlii.
OyJIeMO PO3YMITH CYKYITHICTh TEXHIYHHMX 3ac00iB, MPU3HAUCHUX JUIS BUABJICHHS HEOE3MeuHOI MOJIil,
00poOKY 1 HaJlaHHS y 33J]JaHOMY BHUTJISAJI IMOBIJOMJICHHS IIPO BUHUKHEHHS Takoi mojiii Ha 00'€KTi, 110
3aXHUIIAETHCS, CHEMianbHoi iHQOopMaIii, a TaKoX U BHIA4i KOMaH] Ha BKIIOYEHHS aBTOMAaTHYHUAX
CHUCTEM TIONEPE/PKCHHST HAJ3BUYAWHO! CHTYyallii Ta yNpaBIiHHA IHIIMMH TEXHIYHUMH 3aco0amMu
(Puc 1.).

Cucrema ynpasJiiHHS 30HM Nepexoay Bia HebOe3ne4vHoi mozuii xo HC

Cucrema monitopunry HC / \ CucreMa aBTOMATHYHOIO NMOMEPeIKeHHS

HC
ABTOMAaTHYHA CHCTEMA
3aXMCTy HaceJIeHHs Bij Cucrema onosimennst npo HC
Hebe3neunux ynnnukis HC Ta yNpPaBJIiHHsA eBaAKyaliclo

Puc. 1. CucteMa ynpaBiiHHS 30HH TIEPEXOIY Bil HEOC3MEUHOT MOIIT 10 HA3BUYANHHOT CUTYAIIii.

Sk BiJOMO J>KWBJIIEHHS CHCTEMa YIPAaBIiHHS 30HM TIepeXoAy Bij HeOe3meuHoi mofii 10
HAJA3BUYAWHOT CUTYyaIlil Ha Oyab-KOMY O0'€KTI 3IIHCHIOETHCS 32 PaXYHOK 3arajibHOi €JICKTPOMEPExKI.
Ha Bumagok aBapiifHOro BiAKJIIOYEHHS €JEKTPOIIOCTAaYaHHS BiJ 3arajbHOI E€JIEKTPOMEpExi, SK
NPaBUJIO, BCTAHOBIIOIOTHCS aKyMyJSITOpHI Oatapei abo 31iHCHIOETHCSI aBTOMATUYHE MEPEKIIIOYSHHS
Ha JKUBJICHHS BiJ] TU3EILHIX TeHEPaTopiB.

ABTOpPOM 3aIlpOITIOHOBAHO HA €Talli BCTAHOBJIEHHS CHUCTEMa YIPAaBIiHHS 30HU NEPEXOIy Bij
HeOe3neunoi moxaii 1o HC Ha 00’€xTi, BITOKPEMUTH CUCTEMY MOHITOPHHTY HaJI3BUYaiiHOI CUTYyawii Bif
3arajlbHOrO JDKepelia KHUBICHHs Ta 3a0€3MEUYHTH IOCTiHHE eNEKTPOXKUBIICHHS BiJl aKyMyJSTOPHOT
Oarapei, sika 3apspKacThCsl BiJI allbTEPHATUBHOTO JDKEPEIIa KHUBICHHS, 8 caMe TUTIBKOBOTO COHSYHOTO
enemeHTy Ha ocHoBi CdTe. Taki eleMeHTH MalOTh HU3bKY Bary, BHCOKiI 3HAU€HHS KOE(Iili€HTY
KOPHUCHOI JIii Ta 3Ha4Hy AerpafaliiiHy CTiHKICTb.
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