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PREFACE

The increasing role of education and science in modern society has caused changes in its
understanding. Modern education becomes a condition for the country's development, a guarantor
of its security, determines the level of the economy. Thus, education and science for sustainable
development must function as a direct generator of new socio-economic life and produce social,
environmental, and economic changes towards sustainable development.

One of the preconditions for achieving a sustainable development of society is science
and education, which are also the most important tools for effective governance, sound
decision-making, democracy. At all stages of development and implementation of the concept
of sustainable development — from clarifying the need, formulating ideas to practical
implementation, it requires a strong, deep, and extensive scientific and theoretical basis and
the widest possible educational and explanatory work.

In addition, one of the main tools for sustainable development should be the close interaction
of education with science.

Therefore, the problem of supporting the development of education and science is deeply
social and is one of the priorities of social development, which is directly related to the system
of national interests, improving the quality of life and national security.

The monographic research presents the scientific works of the team of authors that reveal
different directions and aspects of science and education in providing sustainable development.
These are: 1) Financial and Economic Principles of Sustainable Development; 2) Innovative and
Information Technologies in Education: Applied Aspects; 3) Socio-Humanitarian Aspects
of Sustainable Development; 4) Technical Solutions to Ensure Sustainable Development.

The first section of the monograph deals with questions of economic development, modelling,
and analysis of microeconomic and macro-economic processes.

The second section of the monograph outlines the role of education and science in sustainable
development. The authors considered innovative technologies and ICT in the educational and
scientific system.

The third section of the monograph "Socio-Humanitarian Aspects of Sustainable
Development™ looks at the environmental, linguistic, psychological, cultural, and art-therapeutic
aspects of the development of society.

The fourth section of the monograph focuses on technical solutions for securing and
protecting sustainable development.

The team of authors hopes that the monograph contains useful research results that are
relevant for scientists, students and anyone interested in various aspects of education and science,
given their significance in various areas of public life.

Editors



4.2. RISK ASSESSMENT OF EMERGENCIES DURING FORCED VENTILATION
PETROLEUM PRODUCTS TANKS

4.2. OIIHKA PW3UKY BHWHEKHEHHSI HAJ3BUYAMHOI CHUTYAIII MIJ YAC
NPUMYCOBOI  BEHTHWJSAIII  PE3EPBYAPIB  3BEPITAHHS  CBITJIHX
HA®TONPOJIYKTIB

PesepByapu muist 30epiraHHs HAQTOMPOIYKTIB € EKOJIOTIYHO HEOE3NMeYHUMH JKepeIaMu
aHTPOIIONEHHOTO  BIIMBY  HA  HABKOJIMIIHE  CEPEJOBMILNE,  BHUCTYNAIOUUM  O0'€KTaMH
HEKOHTPOJIbOBAHMX BHKHJIB MAapONOBITPSAHUX a00 Mapora3omoOBITPSHUX CyMIIIed 1 pO3JIUBIB
HaTONPOAYKTIB, IO CYHNPOBOKYIOTHCSA TOXKEXaMHd Ta BHOyxamu. EkosoriyHa 3HAYUMICTh
30epiraHHs CyTTEBO 3QJICKHThH BiJl HOro MOTEHIIANTy 3a0pyIHIOBATH HAaBKOJMIIHE CEPEOBHUINE Ta
Bil (i3MUHMX Ta XIMIYHUX BJIACTHBOCTEH pedYoBWH, 10 30epiraroThecsa. HadrToBi mucrepHm
BUKOPUCTOBYIOTHCS B T'OCIIOAPCTBI I 30epiranHst OCH3MHY Ta JU3EJbHOrO naiuBa. [IpaBHiIbHO
CIIPOCKTOBaHI Ha(TOCXOBHWINA TOBUHHI 3amo0iraTd BHUTOKY Ta IOTEHIIMHOMY 3a0pyIHEHHIO
IPYHTY, TIOBEPXHEBHX a00 MiJ3eMHHUX BOJA. AHaI3 JyKEpen BIUIMBY HA HABKOJMIIHE CEPEIOBHILE
IIPU eKCIUTyaTallii BOJOCXOBHIL CBITYUTH MPO T€, L0 BEPTUKAIbHI CTAJEBl pe3epByapH HaBiTh IpU
HOpPMAaJIbHIN eKCIUTyaTallii € eKOJIOT1YHO HEOS3MEYHIUMH.

[TinroToBKa pe3epByapiB i3 3aNUIIKaMU HAQTOMPOIYKTIB J0 MOXKEKHO-PEMOHTHUX POOIT €
OJTHIEI0 3 HAMOLIBII CKIQJAHUX Ta €KOJOTIYHO HEOEe3NMeYHMX TEXHOJOTIYHUX Olepaliid y mporeci
eKcruryaTalii pesepByapiB. [loxkexi Ta BuOyXxM Ha BOJOMMAax BiJ JErKo3ailMHCTUX PEYOBHH 1
JIETKO3aHMHCTUX PIUH YaCTO BHHUKAIOTH ITiJ] YaC OYMILIEHHS Ta MiATOTOBKH 0 PEMOHTY, a TaKOXK
6e3mocepeHbO T yac peMOHTHHX poOiTt’®. UacTka mokek y MPOMECIOBOMY CEKTOpi M dac
MIPOBEJICHHS TIOTOYHUX, PEMOHTHHX Ta BOTHEBUX POOIT cTaHOBHUTH 13% Bix 3aralibHO1 KiJBKOCTI
noxex. [Ipu oMy Ha miAnpueMcTBaX Ha(TOra30BOro KOMIUIEKCY YaCTKa MOXKEX y PEMOHTI Ta
dbeepsepkax pocsarae 50%, a Ha Bogoimax — 70%. Lle mosicHIO€TbCS THM, 110 JIETKi HAQTOMPOAYKTH
€ JIErKO3aiiMUCTUMH 4epe3 MOKJIMBICTbH JIETKOI'O 3aiiMaHHS Bl Terwia, ickop abo mosym's. [lapu
MOXKYTh YTBOPIOBAaTHM BHOYXOHEOE3NEyHl CyMillll 3 MOBITPSIM 1 MOXYTh HOTpamHUTH 10 JKepelna
3aliMaHHs Ta CMAJaXHYTH Ha3al. BUIbLIICTh MapiB BaXkue MOBITPSI, BOHU MOLIUPIOIOTHCS 10 3eMJIi Ta
30MparloThCsl B HU3BKUX a00 OOMEeXeHWX MicIsxX (KaHamizallis, miaBanu, pe3epByapu). Hebesneka
BUOYyXy MapiB y MpHUMIIlleHH], Ha Bynuii abo B kaHami3auii. PedoBuHu, no3HayeHi cumsosioM (P),
MOXXYTh BHOYXOHEOE3MEeUHO TMOJIMEpU3YyBaTUCS MpU HarpiBaHHI a0 3aJlydeHHI A0 TOXKEXI.
CrikaHHS B KaHaJ13allil0 MO>Ke CTBOPUTH HeOe3IeKy MoKexi ab0 BUOYXY.

Ominka HeOe3meku Mg 370poB's MapiB HaQTU B pe3epByapax CBIAYUTH PO HACTYITHE.
BauxanHs a00 KOHTakT 3 MaTepiaJioM MOK€ BUKJIMKATH IMOJpa3HEHHs a0o OMiK MIKIpU Ta OYew.
Boronb Moxe BUAUIATU ApaTiBIMBI, KOPO3iiiHI Ta/abo TokcH4HI rasu. [lapm MOXyTh BUKIMKATH
3armaMopo4eHHss abo 3anyxy. CTikaHHs 3-T1 KOHTPOJIIO MOXeXi abo po30aBisioua BOjAa MOXeE
TIpU3BECTH 710 3a0pyaHeHHs %,

Hacuueni amidaTuyHi ByriieBO/HI, TaKi SIK 1300KTaH, MOXKYTh OyTH HECYMICHUMH 3 CHIIbHUMH
OKHCIIIOBaYaMH, TaKHMMH SK a30THA KucCiIoTa. Moske BiOyTucss OOBYTIIIOBaHHS BYTJIEBOJIHIO 3
MOJAIBIINM 3aliMaHHSIM BYIJICBOJHIO, 1[0 HE IpopearyBaB, Ta IHIIMX TOPIOYHUX PEYOBHUH, LIO0
3HAXONAThbCAd NoOMM3y. B iHmUX ymoBax amidaTWyHi HAacHYeHl BYIJIEBOJHI B OCHOBHOMY
HepeakuiiiHi. Ha HMX He BIIMBAaIOTH BOJHI PO3UYMHHM KHUCIOT, JIYTiB, OUIBLIICTH OKMCIIOBAYIB 1
GinbImicts BigHoBHUKIB'.

PerynspHa ekcrutyaTaiis, NEepeApEeMOHTHI Ta pPEeMOHTHI poOOTHM Ha LHUCTepHAX 3
HaTONIPOAYKTAMH € JDKEPEIOM aHTPOIOTCHHOTO BIUIMBY HAa HABKOJMWIIHE CEPEIOBHINE Yepes3
BUHUKHEHHS €KOJIOT1YHO HEOE3MEUHUX CUTYaIlil, 10 CYIPOBOKYIOTHCS BUOYXaMHU Ta MOXKEXaMH,
Ta CTAHOBJIATH PeajbHY 3arpo3y JKUTTIO Ta 3/I0POB’I0 HAaceJeHHA. TOMY JOCIHIKEHHS Ta OIlIHKa
3HWKEHHSI HAaBaHTAXEHHS Ha MPUPOAY IPH 3alpOBAKEHHI PUMYCOBOT BEHTHJIIALIT pe3epByapiB 3a

1705 TToxexua Gesnexa B 6ynisauuTei (2010) (dpyre uganns). Knuru BIIE, c. 57.
1706 [TociOHuMK 3 pearyBaHHs Ha HaJ3BUYAliHi cuTyauii, (2016) c. 57.
197 Yepemicinosa H. T1. (2016) IMociGHMK 3 KOHTPOIIO 3a0pyIHEHHS Ui HAPTOBOT 1 Ta30BOi TexHikH, c. 210.
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JIOTIOMOTOI0  €KEKTOPHO-BUXPOBOI T0/1aul TMOBITPS 3 TMOAAIBIION YTHII3AMIEID 3aKadyyBaHUX
HaTONPOAYKTIB € JIy’KE aKTyaJIbHUM HAYKOBO-IIPAKTUYHHMM 3aBJAHHSIM IiJBUILEHHS €KOJIOT14HOI
Oe3reku HaTOMPOIYKTIB. TEPUTOPIi.

Ob6'ekm  OocniOdcennss — HAa3eMHUH BEPTHKAJBHUMA  CTaleBUH  pe3epByap, SKHUU
BHKOPHUCTOBYETBCS SIK pe3epByap I 30epiraHHs CBITIIMX Ha(TONPOIYKTIB (OCH3WH, IH3CIIbHE
NaJMBO, Tac). Beprukanbuuii cranesuit pesepByap (BCT) cknamaerbes 3 HMITIHIAPUYHOTO KOPITYCY,
IJIOCKOTO JIHA Ta HEPYXOMOI IMOKPIiBJI (CAMOHOCHOI KOHIYHOI IMOKPIBJI, HECY4y 3JAaTHICTh SKOT
3a0e3MeuyeThCsi KOHYCHOIO OOOJIOHKOIO ManyOH, KapKacHOi KOHIYHOI MOKPIBIi, MO CKIAJAETHCS 3
Kapkaca). eJIeMEHTH Ta WiJJIOTOBe TIOKPHUTTS). BepTukanbHuiA pe3epByap BUKOHYETHCS 3
IUIaBalOYOI0 J1axoM abo moHTOHOM. IlaBaroda mokpiBiisi, po3TalioBaHa BCEpelnHI pe3epByapa Ha
MOBEPXHI PiIMHU, TIOKJIMKAHA 3MEHIIUTH il BTPATH BiJl BUIIAPOBYBAHHS Ta BUKIFOYUTH MOMJIUBICTh
BUOYXY Ta MOMKEXI.

BunpoOyBaibHUIT BepTUKATBHUNA MIJIIHIPUIHUN OaK Mae aHTUKOPO3iiHE MOKPHUTTS. B sikocTi
OCHOBH BUKOPHCTOBYETHCS JBOLIAPOBA IPYHTOBKA, Y3/IOBX KO HAHOCHTHCS eMallb. Ternoizosiis
BHUKOHYEThCS Ha CTiHI Ta Ha Jaaxy pesepByapa. Ilig d9ac TEXHOJOTIYHOro ayauTy o0’€KTa
JOCIIJKEHHSI BUSIBJIICHO, IO BiH OCHAIICHWH JOJATKOBUM pE3EpBYapHUM OOJaJHAHHAM, y TOMY
YHCIIl MPHUCTPOSMH KOHTPOJIIO PiBHS, JUXAIBHOK apMaTypor, TMPUIaJaMH TOXKEKHOI OC3MeKH,
OIMCKaBKO3aXHUCTOM.

OCHOBHI TeXHIYH1 XapaKTePUCTUKH BEPTUKAIBHOTO cTasieBoro pesepyapa 5000 M3 naBeneHi
B Tabmumi 1.

Tabauys 1. Texuiuni xapakmepucmuxu PBC 5000 m3

HasBa innukaropa 3Ha4yeHHs
Howminanbuuii 00'em, M3 5000
BHyTpimHiii fiameTp cTiu, M 20.92
Bucora cTinu, M 14.90
LinpHICTh NPOAYKTY, KI/M> 900
Po3paxyHkoBa BUCOTa 3alIOBHEHHS, M 14.90
Crina VST-5000
KisbKicTh peMeHiB, 1T 10
ToBlIMHA BEPXHBOTO M0sICA, MM 6
ToBIIMHA HIXKHBOTO T05ICa, MM 12
Hwxns vactuaa VST-5000
KisnpkicTh KpaiB, 1T 12
ToBiIMHA HEHTPaIbHOI YaCTUHU, MM 5
ToBmMHA KPOMOK, MM 10
Jax BCT-5000
KispkicTh 0aok, mr | 32
Bara xoHCTpyKIIii, KT

CTiHa 64420
HwxHs yacTuHa 17732
Jax 26201
Cxoju 1480
[Tnatdopmu Ha naxy 3051
JItoxu i1 Hacaaku 2182

VY mporeci ekcruTyartanii Takux pe3epByapiB BiIOYBA€ThCSA iX 3HOC, IO BUMAara€ yCyHEHHS
ne(eKTiB CTIHKM Ta JHUIIA OOOJIOHKH, IEPEBaKHO 3a JIONMOMOIol0 (eepBepKiB. Y 3B'A3KYy 3 UM
MIJITOTOBKA Pe3epByapiB, BKIIOYAOYM JIETA3aIl0 Yepe3 BEHTUJIAIII0 BHYTPIIIHHOTO MPOCTOPY, €
BaXXJIMBUM HEBIJI'€MHUM €TarlOM 0OCITYrOBYBaHHS IUIACTa.

OpuuM 13 HalWOLIBII MPOOJEMHUX MICHb L€l omepauli € Haa3BHYallHO BUCOKHM piBEHb
BHUOYXO0- Ta MOXKEKHOI HEOE3MEKH, a OT)Ke, 3HaUHa HeOe3MeKa /sl )KUTTS Ta 3JI0pOB s JII0/Iel y 30H1
BIJTUBY BOJOWM. Y Mexax mpuMycoBoi BeHTHALIi pezepByapa PBC-5000 B atMocdepHe nmoBiTps
notparsie 1,5 T mapiB HadTONpoAyKTIB. Il YCYHEHHS OO HEJOJIIKY B poOOTI MPOMOHYETHCS

931




3aCTOCYBaHHS aOCOPOIIHHO-KOHACHCAIIIHHOT TEXHOJIOTIT yTwmimi3amii mapiB  Ha(TONMPOMYKTIB,
edeKTUBHICTH KO qocsarae 99%.

Merta JOCHIUKEHHS TOJSIra€ y BH3HAUCHHI pIBHSA AHTPOIOTCHHOTO HABAaHTAXKEHHS Ha
HABKOJIMIIIHE CEPEIOBUIIE MPH EKCIUTyaTallil BEpTUKAIBHUX pe3epByapiB Aisi 30epiraHHs CBITIMX
HaTONPOAYKTIB, @ TaKOXX OOIPYHTYBaHHS €KOJOTIYHOI OE3MEeKH 3a PaxyHOK BIPOBAKECHHS
MPUMYCOBOI BEHTHJIALIT 3 €KEKTOPHUM CITOCOOOM IM01aui MOBITPSI.

JIyst mocsATHEHHS 1€ MeTH OyJI BUPIIIEH] TaKi 3aBJaHHS:

1. BusHauuty 30HM aKTHBHOTO 3a0pyIHEHHS NPHU 3iMCHEHHI NPHUPOAHOI BEHTHJIALI abo
IPUMYCOBOI NP TPAIULIMHIA MoJaydl MOBITPS, BUKOPHCTOBYIOUM INpOrpaMHe 3a0e3ledeHHs AJis
MO/ICIIFOBAHHS PO3CiIOBaHHS 3a0pYAHIOIOUNX PEUOBHH.

2. O1niHKa TOKCHYHOI IUIOIII, 30HM HeOe3IeKH TOPiHHS Ta 30HUM BUOYXY MapiB OEH3UHY MPH
MPUPOJIHIN BEHTHIIALIT pe3epByapiB.

3. O6rpynTyBaTH €(eKTUBHICTh Ta EKOJIOTIUHICTbh 3alpONOHOBAHOTO DIilIEHHS HA OCHOBI
pO3paxyHKYy 1HJEKCY 3a0pyIHEHHS aTMOC(EPH Ta OI[IHKH PU3HUKY.

VY BchoMy cBiTi BunynieHo [1ofokeHHsSI PO KOHTPOJIb HaJ OPTaHIYHUMH 3a0pyIHIOBaYaMu
napiB MOBITPs. Y cTaHgapTax sSIKOCTI aTMOC(HEPHOTO MOBITPS, PO3pOOIEHUX ATEHTCTBOM 3 OXOPOHU
HaBKOJMMIIHBOTO cepenopuiia CIIIA, makcumanbHa 3-rogUHHA KOHIICHTpALlIS BMICTY BYTJIEBOJIHIB
ctanoBUTh 0,24 r/mM3 sKy He MOKHA IepeBUINYyBaTU Ounbie poky. HemonaBHo mpuifHATHN JiMIT
BUKHIIB Ha erami €Bpomelicbkoro CHiBTOBapUCTBa CTaHOBHTH 35 TpamiB 3arajlbHOTO BMICTY
OpraHiuyHUX CIOJYK Ha KyOIUHMH MeTp 3aBaHTaxkeHoro Oensuny (35 r1/m3). Amnanoriyho,
crangapt 40 r/m3, yactuHa 63 1/M3 AreHTCTBA 3 OXOPOHHM HaBKOJUIIHBOTO cepemoBuina CIIA,
BCTaHOBUB Mexy BHUKUIIB 10 r/mM3. Himenpkuil crangapt, HalCyBOpPIIIMN BiIOMUN HOpMAaTUB
BUKH[IB OCH3MHY, BCTAHOBMB MEXY BHKHUAIB Ha piBHI 150 mr (0e3 meraHy) Ha KyOiYyHHIA MeTp
3aBaHTaXXeHOTOo MPoaykKTy (0,15 r/M3)17%8,

lopinHs pinuH BinOyBaeTbes MpH 3aiiMaHHI JIETKO3aMMHUCTHX MapiB, IO BUAUIAIOTHCS 3
noBepxHi piuHu. KiIbKICTh JIETKO3aiMUCTUX MapiB, 0 BUAUISIOTHCA 3 PIAMHH, 1, OTXKE, CTYMIHb
HeOe3MeKkn MoXKexi a00 BUOYXY, 3HAYHOIO MIpOIO 3aJICKHUTh BiJl TEMIIEPATypPH PIAMHY, 11 JIETIOYOCTI,
BiJl TOTO, SIKa YacTHWHA MOBEPXHI MiJJIa€ThCS BIUIMBY, SIK JIOBIO BOHA 3HAXOAUTHCS MiJ] BIUIUBOM, 1
pyx MOBITps Haj moBepxHero. [Hil ¢i3uyHI BIACTUBOCTI PIAMHHU, TaKi K TemIepaTypa crajaxy,
TeMmrepaTrypa camMo3aiiMaHHs, B’SI3KICTb, HUXKHS MeXa BHOYXOHEOE3MEeuHOCTI 1 BEpPXHS Mexa
BUOYXOHEOE3MEeYHOCTI, AAal0Th J10JAaTKOBY 1H(OpPMAIIO MPO TE, SIK MOXKYTh PO3BUBATHUCS CYMIIIl
Napu/moBITPs, @ TAKOXK MPO MOTEHIIIHHI HeOe3neKu.

[IpaBun mono HeOe3meyHUX PEUOBUH 1 BUOyXOHeOe3nmeyHuX armocdep BHUMarae BiJ
poOOTO/IABIIB KJIACH(IKyBaTH MicClisl Ha poOOYOMY MICIIi, € MOXKE€ BUHUKHYTH BUOYXOHeOe3euHa
atMocdepa, Ha HeOesnmeuHi Ta HeOe3neuyHl 30HM. MeTa monsrae B TOMY, OO 3HU3HTH 0
MiHIMaJIbHO NMPUHHATHOTO PiBHS MMOBIPHICTh BUHMKHEHHS TOprOY0i aTMocdepu, 1o 30iraeTbes 3
eNeKTPHYHUM 200 iHIIMM JKepesioM 3akimarHs %,

JUist Terko3aliMUCTHX MapiB € TpU Kilacu Hebe3MneyHoi 30HU abo 30HU: 30Ha 0, 30Ha 1 1 30Ha 2.
30Ha — 11e 00J1aCTh HABKOJIO Mpoliecy ado IiSIbHOCTI, JIeé MOKe OyTH IMPHUCYTHIM JIETKO3aliMucTa
atMocdepa. 3oHa 0 — e micie, e BUOyxoHeOe3neyHa arMocdepa, 10 CKIAAAETHCS 13 CyMmilll 3
MOBITPSIM HEOE3MEeYHUX PEUOBUH Yy BUIVISAI raszy, mapu abo TyMaHy, NMPUCYTHS MOCTIHHO abo
IPOTSrOM TPUBAJIOrO Mepioay abo yacto. 30Ha 1 — e Micie, B IKOMY i 4ac HOpMaJIbHOT poOoTH
1HOJII MOXK€ BHUHUKAaTH BUOyXoHeOe3nmewyHa aTtMocdepa, 10 CKIAJAEThCs 13 CyMilll 3 IMOBITPSM
HeOe3NMeYHUX pPEYOBHMH Yy BUIJLAI ra3y, mapu abo TymaHy. 30Ha 2 — 1€ MicCle, B SKOMY
BUOyxoHeOe3neyHa aTMocdepa, 10 CKIAAAE€ThCA 13 CyMillll 3 MOBITPSM HeOE3MEeYHUX PEUOBUH Y
BUTJISAL Ta3y, mapu abo TyMaHy, HaBpsJ UM BUHUKHE i1 YaC HOPMaJIbHOI eKCIUTyaTallii, ae, sKIIo
1Ie BCe-TaKu CTaHeThCs, Oyzie 36epiraTucs aume KopoTkuii mepioa’’ P,

1708 USEPA (1991). EPA handbook: control technologies.

Ruddy E. N. (1993). Select the best VOC control strategy.

Pezolt D. J. (1997). Pressure swing adsorption for VOC recovery at gasoline terminals.
179 Tunoswuii kojeke 6e3neuHoi npakTuky, yactuHa 15 ) (2005). IHcTUTYT eHepreTHKH.
1710 HeGesneuni peuonnu Ta BuGyxonebesnedni cepenosuina. 2002.
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EdexTuBHICTh pI3HUX TEXHOJOTIN 3alekKUTh BiJl TPOIYKTY, HAMPUKIad, €()EKTUBHICTH
ajcopOIrii aKTUBOBAHOTO BYTriyuig HabaraTo BuWINAa Ais OyTaHy, HDK Ui MeraHy. l[linBuimieHa
3aranbHa €()EeKTUBHICTh CKOPOUYCHHS BUKHUIIB MOKE OYTH JIOCSTHYTA 3a IOMIOMOTOIO JABOX CHCTEM,
MAKITIOYEHUX TOCIIIOBHO, HAIIPHUKIIAZ, MEMOpaHHa yCTaHOBKa OOpOOKM MEPIIOro €Taiy, a MoTiM
TEPMIUYHUN OKHCIIOBAu SIK Apyra CTYMiHb JJIS MOAAIBIIONO KOHTPOJIIO BUKHIIB 3 MEPIIOi CTaii.
Tum HE MEHII, JOAATKOBE CKOPOUYEHHS BHUKHJIB MOXE OyTH HEBEJIUKHUM Yy TOPIBHSHHI 3
BUKOPHUCTAHHSM JIMIIIE OJHOCTaAlitHOTO mpornecy. Hampukiman, 6en3unoBi ogHocryminvacti VRU
MOXYTh JOCATTH cepenHboi edextuBHOCTI 99 %. JlomaBaHHS apyroro eramy MpHU3BEIE [0
Buganenusa me 0,9%. Takum ymHOM, KamiTajdbHI Ta eKCIUTyaTalliiHi BUTpPATH Ha APYroMmy eTarmi
MPU3BOISTH JI0 YK€ HU3bKOI BAPTOCTI TOHHU BUKHU/IIB, 110 3HUKYE e(beKTHBHiCTb”“.

Ha crorognimHiii aeHp po3po0aeHo OaraTo MOCIOHMKIB ISl MPOBEICHHS MEPEAPEMOHTHUX
po6iT, y ToMy 4HCHi o0 3AilicHenHs Aerasamii pesepByapipl’2. Jlins 3anobiranus 3a0pyaHeHHS
MOBITPsI MapaMH BEHTUJIHOBAHUX HAPTONPOIYKTIB, 30KpeMa OCH3UHY, IMPOMOHYETHCS MPOBOIUTH
NPUMYCOBY BEHTHJIAILIIO pe3epByapiB €XKEKTOPHO-BUXPOBHUM CHOCOOOM TOJadi MOBITPA Y
BHYTpimHiit npoctip'’®. TIpoTe HeMae po3paxyHKiB I OI[IHKM 30HH aKTHBHOTO 3a0pYJHECHHS 3a
pPaxyHOK MPHUPOTHOI BEHTWISALII UM MPUMYCOBOI BEHTWISMII 3 TPATUIIMHOIO IMOJAYEI0 TOBITPSL.
Buxoasuu 3 BUIIEBHKIAJICHOTO, TIPH pealti3allii 3alpoIlOHOBAHOIO PIllICHHS BUHUKAE HEOOXiAHICTh
OLIIHKY 3MEHIIIEHHS TEXHOT€HHOTO BIUIMBY Ha HABKOJHUIIIHE CEPEIOBHUIIIE.

MopentoBaHHs 30H aKTUBHOTO 3a0pyAHEHHS MpU Jerasailii pe3epByapiB 3 HadTOMPOIYKTAMHU
npoBoaMiIocs 3a gonomoroto mporpamu Areal Locations of Hazardous Atmospheres (ALOHA).
ALOHA® — me mnporpamMa MOJEIIOBAaHHS TMOBITPSAHOT HEOE3MEKH B MaKeTI IPOrpaMHOrO
3a0e3leveHHs] Ui aBTOMAaTH30BaHOTO yIpaBiiHHs aBapiitnumu onepauismu  (CAMEO®),
po3pobiieHoro criapbHO HamioHanbHUM yIpaBiIiHHSAM OKEaHIYHHX 1 aTMOc(epHUX IOCTIIKEHb Ta
ATEHTCTBOM 13 3aXHCTy HaBKOJMITHBOTO cepenoBuina. ALOHA 103Bosisie BaM BBOAMTH JETali PO
peasibHUl a00 MOTEHUIMHMI BUKU] XIMIYHUX PEYOBHH, a MOTIM T'€HEPYE OLIHKH 30HU 3arpo3u AJis
pisaux THmiB Hebesnmek. ALOHA wMoxe MojenmoBaTH XMapy TOKCHYHOTO Ta3y, XMapH
JErKO3alMHUCTUX Tra3iB, (BUOYXM Mapu, IO PO3UIMPIOETHCA KHUIUISYOK PIIUHOK), PEaKTUBHI
MOKEX1, MOXKEXK1 B OaceiHl Ta BUOYXU XMapH MapH.

CAMEO Chemicals — 11e 6a3a ganux TabIUIb JaHUX PO HeOE3MeuHi XiMiuHI PEYOBUHH, SIKi
PATYBAILHUKH Ta IJIAHYBATLHUKHA MOXYTh BUKOPHCTOBYBATH, 00 OTPUMATH PEKOMEHAIIT 1010
pearyBaHHS Ta TepenOauyuTH Taki HeOe3meku, Sk BHOyxu abo TokcuyHi mapu. lle wacTtuHa
nporpamuoro nakera CAMEO®, po3po6iieroro criiibHO HarlioHaIbBHUM yIPaBIiHHAM OKEaHITHIX
1 aTMoc(hepHHUX JOCTIIKEHb Ta ATEHTCTBOM 13 3aXHUCTY HAaBKOJHUIIIHBOTO CEPEOBHIIA.

OmuiHKM 30HH 3arpo3u BijoOpakatoTecs Ha citii B ALOHA, a Takox MoXyTh OyTH HaHECEeHi
Ha kaptd B MARPLOT®, ArcMap Esri, Google Earth Ta Google Maps. YepBoHa 30Ha 3arpo3u
MPEACTABIISIE HAWTIPIIMKA piBeHb HEOE3NeKu, a ToMapaHueBa Ta JKOBTa 30HU HeOe3meKu
NPEJCTaBISAIOTh 30HU 3 MEHIIOK HeOe3MeKoro.

st po3paxyHKy 30H 3a0pyaHEHHS aTMOC(EpHOTO TOBITPs MapaMu OCH3UHY BCTAHOBIIEHO
BEpPTUKAJIBHUNA cTaneBuil pesepByap Ha llleGenuncskomy HII3 XapkiBcbkoi obGusacti, YkpaiHa.
Po3paxyHOK MpOBOJMBCS Ha OCHOBI BCTAHOBJIEHUX YMOB pPO3TalllyBaHHA, THUILY YKPHUTTS, (i3HKO-
XIMIYHUX BJIACTHBOCTEH XIMIYHMX PEUYOBHH, II0 BUBOASTHCSA 3 BOJOWMH B aTMOC(epHE MOBITPH,
METEOPOJIOTIYHUX 1 KITIMATHYHUX napameTpis Toro (Taou. 2).

AEGL-1 € KOHIIEHTpAIi€I0 Y MOBIiTPi (BUPAkKEHOI B ppm [YacTHH HA Milbion] a6o mr/m>
[MinirpamiB Ha KyO14YHUI METp|) peUOBUHH, BUIIIE SIKOI IepeadayaeThes, 10 HaceJIeHHs B LIIJIOMY, a
TAaKOXX Bpa3uBI 0COOM, MOXXYTh BIUYTH HOMITHUH auckoM(dopT, po3apaTyBaHHsA abo JesiKi
0e3cuMITOMHI HeBiMUyTHI edekTr. OHAK HACTIIKN HE 3aBal0Th HEMOMPABHOI MKOIU 1 € TAKUMH,
10 TPOXOJISATH Ta 0OOPOTHUMHU TICIIS IPUITMHEHHS BILIUBY.

1711 Inrerposanuii nosiakosuii nokyment (2006), c. 270.
1112 MMocibHuK i3 BCTAHOBIEHHS Ta YIPABJIiHHS HABKOIMIIHIM cepenosuieM (2007), c. 17.
BesreuHe BUKOPHUCTAHHS Ta MOBOKEHHS 3 Jierko3aiiMuctumu pigunamu (2015), c. 55.
CranaapTu Ge3MeKH Ta eKOJIOTIUHI CTaHAapTH IS Micis 30epirands nanusa (2009), c. 112.
1713 I'ap6ys C. B. (2015) Iligpumienns piBHsA €KOIOTiYHOI 6€3IIEKH MEXAHIYHOT BEHTUIIALIT HAQTOCXOBHI, C. 67.
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https://www.epa.gov/cameo/marplot-software

Tabnuys 2. Bxioui 0ani 015 po3paxyHkis

JlaHi mpo po3ranryBaHHS

MicremnooKeHHs Cwmr. AHppiiBka XapKiBCbKOi 00J1acTi
3MiHM NOBITPs OYIiBISIMH 32 TOIUHY 0,85 (3axmmieHi OJHOTIOBEPXOBi)
Koopannatu MupoTta 49°33'19" I1iH.

Jlosrora 36°37'49" Cxin.

Jla=i ipo XiMiuHI pe4OBHHHI

3a0pyaHIOBaJIbHI PEYOBHUHU: BensuH (i30-oktan) CgHig
CAS nomep 540-84-1
MonexyisipHa Maca 114,23 r/monb
PAC-19 230 ppm
PAC-2 830 ppm
PAC-3 5000 ppm
LEL? 9500 ppm
UEL® 60000 ppm
Temneparypa KUITiHHS Y HABKOJUITHROMY CEPEIOBHIIIL 98,3 °C

Tuck mapu TPH TEMUEPATYPi KMIHEA Y HABKONHITEEOMY | g ocq o
CepeOBHIII

KoHreHTpartlisi HACHYeHOCTI HABKOJIHMITHROTO cepenopuma | 51,929 ppm a6o 5,19 %

Jani ipo cran atMocdepu (pydHe BBEIACHHS TaHUX)

IIBHAKICTH Ta HATIPSIMOK BITPY 5 m/c, 60° (IliBHIvHO-CXigHUN)
IopcTKicTh MOBEPXHI Binkpura micreBicth
XMapHHUH TOKPHB 30
Temmneparypa 20 °C, imBepcis BiICyTHs
BigHocHa BoJIOTICTE 25%

Jasi po uKeperno
Tun mxepena BeprtukansHuil pezepByap
Bucora mxepena 16,9 M
[psime mxeperno 200 1/c
TpuBanicTe BUKHAY 60 xB
1IIBHAKICTD BUKHTY 12 xr/xB

DPAC-1 - Protective Action Criteria for Chemicals (Kpumepii saxuchux 3axodie ons XiMiunux pewosun);
2 LEL (HMB) — lower explosion limit (nuoicns medica 6ubyxy);
9 UEL (BMB) — upper explosion limit (sepxns mesca subyxy).

AEGL-2 € KOHIIEHTpAIi€I0 Y MOBIiTPi (BUPAkKEHOI B ppm [4acTMH HA MinbiioH] a6o mr/m>
[MinirpamiB Ha KyOlYHUI METp|) peUOBHUHH, BULIE SIKOI epeadavyaeThes, 110 HaceJIeHHs B LIIJIOMY, a
TaKO’X Bpa3JiuBI 0COOM MOXYTh BiAUYTH HE3BOPOTHI abo iHIII cepilo3Hi, TpUBall HECHPUSATIUBI
HACJIKU JJIS 3/T0POB's a00 MOPYIIESHHS 3JaTHOCTI /10 BITHOBJICHHSI.

AEGL-3 € KOHIIEHTpaIi€i0 y HOBITpi (BUPakeHOIO B ppm [J4ACTHH HA MimbiioH]| a6o Mr/m>
[MinirpaMiB Ha KyOi4HUI MeTp]|) peHOBUHH, BUIIE AKOi epeadavyaeThCs, 10 HACEIEHHS B IJIOMY, a
TaKO0X BPAa3JIMB1 0COOM MOXYTbh BIAUYTH MOOIUHI e(eKTH Ui 310pOB's, K1 3arPOXKYIOTh JKUTTIO 200
CIPUYUHSIOTH CMEPTh.

Ouinka pusuky B ALOHA 3miiicHioeThCsl 3 BUKOpHCTaHHsAM piBHs 3aHenokoeHHs (LOC),
SKMH € TIOPOrOBUM 3HAUEHHSIM HEOEe3MeKH (TOKCHYHICTb, FOPIOYICTh, TEIUIOBE BUIIPOMIHIOBAHHS
abo mammmikoBui THCK); LOC — 1ie 3a3Bruail BelMunHa, BUINE SKOi MOXKE ICHYBAaTH 3arposa Jiis
moxaei abo wmaiiHa. Icuytots Taki tunu LOC, siki MOXXKHa BHKOPHCTOBYBAaTH 3 ypaXyBaHHSAM
cnermikamii BBemenux nar: AEGL, ERPG, TEEL, PAC, IDLH a6o Bka3aHi KopHCTyBadeM,
Hanpukiax MPL. IlepeBaru Ta HelOJiKH, @ TAKOXK OCOOIMBOCTI BUKOPUCTAHHS KOXKHOTO 3 HUX JUIS
KOHKPETHOI CUTYaIlii Bi/IMOBITHO J0 33JIaHUX YMOB.

1. AEGL (Pexomenpariii mogo piBHA TOCTPOTO OINPOMIHEHHS) BHKOPHCTOBYIOTHCS
MEPEBaKHO, OCKUTLKM Ha CHOTOJHINIHIA JCHh BOHM € HaWkpamuMmu 3aranbHogocTymaumu LOC.
BoHu npoxonsTh peTenbHUil Mpolec NEepeBipKH, MaioTh Oararopa3oBy TPHUBAJICTh BIUIUBY Ta
po3pobiieHl K peKkoMeHpalii Maike I8 BCIX MPEACTaBHUKIB IIHPOKOI TI'POMAICHKOCTI,
BKJIIOYaloun uyTiuBux oci6 1’4, AEGLS BupakaroTbes sk crieudiuHi KOHIEHTpAIii XiMiuHux

1114 Acute Exposure Guideline Levels (AEGLs).
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PEUOBHUH Yy MOBITPI, MPHU SKUX MOKE€ BUHUKHYTH BIUIMB Ha 3710pOB’sl. BOHM npu3HayeHi A 3aXUCTy
JTHIX 1 JiTeH, a TakoX IHIIMX JojeH, siki MoXyTh OytH BpasnuBumu. AEGL mpucBororoThcs
1, 2 a0o 3 BIAIIOBIAHO [0 TSHKKOCTI HACIIAKIB

AEGL po3paxoByrOTbCs I I’ SITH BIIHOCHO KOPOTKHX epioniiB onpoMiHeHHs — 10 XBuiuH,
30 xBunuH, 1 ronuau, 4 TOMUHM 1 8 TOIWH — HA BIIMIHY BiJl CTAaHAAPTIB MOBITPSI HA OCHOBI OLIBIII
TpuBajoro abo GararopasoBoro onpomiHeHHs. «PiBHI» AEGL IUKTYIOTbCS TSKKICTIO TOKCUYHHUX
e(eKTiB, BUKJIMKAHUX BIUIMBOM, IIPH I[bOMY PiBeHb | € HAMEHIIMM, a piBeHb 3 — HaBaXXYUM. YcCi
PiBHI BUPQKAIOTHCS y YaCTHHAX Ha MITbHOH a00 MimirpaMax Ha KyOidnuii metp (Ppm abo mg/ma3)
pPEUYOBMHU, BHILIE SKOi, 3a MPOTHO3aMHU, MOXXE BiAUYyBaTH 3arajbHE HACEJEHHS, BKJIIOYAIOUU
CHPUWHSATINBUX 1HIUBIIIB.

2. ERPG (Pexomennaiii 3 miaHyBaHHS pearyBaHHs Ha HaJ3BUYAiHI CUTYyallii) 3aCHOBaHI Ha
eKCIIePUMEHTAIBbHUX JIaHUX, aje, Ha BiaMiHy Bix AEGL, Bonu nocrymHi jumie st 60-XBUITMHHOTO
BIUIMBY 1 HE PO3POOJICHI SIK peKoMeHaalli ;s uyTiuBux jojeid. ERPG omiHo0TE KOHIIEHTpAIT],
P SIKUX OUTBIIICTh JFOACH IMOYHYTHh BIAYYBATH HACHIAKU I 3JI0POB’S, SKIIO BOHH OyIyTh
MiaBaTUCS BIUIMBY HeOe3MeyHol XiMIYHOI pedyoBMHHM B TOBITpi mporsrom 1 romunu. Lli
pexoMeHallii He TOMIMPIOIOTHCS HAa YYTJIMBUX JIIOJEH, TaKUX SK CTapi, XBOpI 4 JTyXKe MOJIOJI
JIOM, 1 BOHU MOXKYTh BiT4yBaTH HECHPHUATIMBI HACHIIKUA MPU KOHIEHTPALIAX HUXK4YE 3HAUYCHb
ERPG. Ximiuna peuoBmHa MOX€ MaTH 110 Tphox 3HaueHb ERPG, koxHe 3 SKHX BigmoBigae
MIEBHOMY PiBHIO BIUIMBY Ha 3/J0POB’sl.

3. TEELs (Timporary Emergency Exposure Limits) — me pekomeHzaii, mpu3HadeHi s
MPOTHO3YBAaHHSI pEaKIlii HAceJeHHs Ha pPi3HI KOHIEHTpalii XIMIYHOI pPEYOBHHHM TIiJ Yac
Ha3BUYAHUX CUTYAaITiH.

4. PAC (Kputepii 3axMcCHUX 3axOIiB JJs XIMIYHMX PEUYOBHMH) MOEJHYIOTH YyCi TpHU
3araJibHONIPUIMHATI CUCTEMH peKoMeHaalid moao onpominenHs HaceneHHs (AEGL, ERPG ta
TEEL) Ta peanizytoTh cuctemy, 3aCHOBaHY Ha iepapxii.

5. IDLHSs (imitu Ge3mocepeqHb0 HEOE3NEUHUX TSl )KUTTS Ta 3[I0POB’s1) — L€ JIMITH BIUTUBY
Ha pobOYOMY Miclli, Kl MPU3HAYEH] AJIs 3aXHCTy MPAI[iBHUKIB, KOJU BOHU MiJAAIOTHCS BIUIMBY
TOKCHYHMX XIMIYHUX pedoBHH MiJ yac podotu. Mexi IDLH BuUKOpUCTOBYIOTBCS, KOJIM JUIs JaHOL
XIMIYHOI pEeYOBHMHM HE BH3HAU€HI peKOoMeHjalii 100 BIUIMBY Ha HaceneHHs. Mexa IDLH — ne
MeXa BIUTUBY Ha poOOYOMY MICIl, SIKa BUKOPHUCTOBYETHCS B OCHOBHOMY JUISl IPUUHATTS pILIEHb
I0JI0 BUKOPHUCTaHHs pecmiparopiB. OHaK, Ha BiIMIHY BiJ TPUPIBHEBHX PEKOMEHJAIIN I10J0
BIUIMBY Ha HAaCEJIEHHS, JUISI 3aCTOCOBHUX XIMIYHMX pEYOBMH BH3HAYCHO JIMIIE OJHE
3naueHHs IDLH.

6. I'IK (MakcumanbHO JOITYCTUMHI piBEHB) — 1€ piBEHb, K MPABWIO, KOMOIHAIIA Yacy Ta
KOHIIEHTpAallli, 32 MEPEeBUIIEHHAM SKOTro OyJb-SKHMH BIUIMB Ha JIOAWHY XIMIYHUX a00 (i3MuHUX
areHTiB y IXHbOMY 6e31ocepeTHbOMy OTOUeHHi € Hebe3meunum®' 12,

ANTOpUTM PO3MOBCIOPKEHHS 1151 pO3CIIOBAaHHS 3a BITPOM MOXe OyTH MPEICTaBICHUNH OJHUM
13 MOXKJIMBUX METOMIB, HANPUKJIAA: MOJEIb TaycoBOi aucrepcii abo MoJenb Jucrnepcli BaXKKOro
razy. Ilocunarourich Ha BUXi/IHI JjaHi IIOJI0 PO3PaXyHKOBOT CUTYallii HaJIXOXKEHHS TapONOBITPSIHOT
cyMilni HaQTONPOAYKTIB B aTMocdepHe moBiTps (quB. Tabdn. 1) Oyno mpoBeneHO MOJIETIOBaHHS 3
BUKOPUCTaHHAM MOJeNi Jucnepcii Baxkkoro raszy. Mogeni aucrnepcii BaXXKOro Ta3y MOKHA
PO3JIIMTH HAa YOTHPH TPYIH: MPOCTi / eMIipudHi MOJEI, MOJIENI MPOMIKHOTO / iHTErpaJbHOTO Ta
HETJIMOOKOTO HIapy, PO3LIMPEHi / JarpaHXeBi MOJENi YaCTMHOK 1 JlarpaH)KeBi rayCccoBi MOAEN,
cknaai / CFD momenmit’.

HaBeneno Tpu 30oHM Ha ocHOBi 3HaueHHs [JIK s Oensuny abo 1300KTaHy, IO
nopisaioe 5 mr/m. 1i 30Hu modapOOBaHi B TPH PIi3HUX KOTHOPH: YEPBOHHIA, MOMApaHUEBHIl Ta
’KOBTHUH BIIMOBIIHO 710 3MEHINIEHHS piBHA HeOe3neku. TekcToBa iHpopMallis Ha eKpaHi Iporpamu
BKa3ye Ha pO3MipH BU3HAYEHUX HEOE3MEUYHUX 30H:

— uepBoHuii: 1,2 kinomerpa — 5 Mr/m;

— momapandeswit: 1,6 kimomerpa — 3 Mr/m°,

1715 JUPAC. Compendium of Chemical Terminology, 2nd ed. (the "Gold Book™).
1718 Markiewicz M. (2012) Review of Mathematical Models for the Atmospheric Dispersion of Heavy Gases, p. 207.
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— KOBTHIA: 2,9 Kimomerpa — 1 Mr/m>.

Ha (Puc. 1) BimoOpakeHa 30Ha aKTHUBHOTO 3a0pyAHEHHS aTMOC(HEPHOTO MOBITPS MapaMu
OeH3uHy. Y BUMAAKy nepeOyBaHHS HACEICHHs Y YEpBOHIN 30HI ICHY€E peajbHa HeOe3MeKka TOCTPUxX
TOKCHYHUX €(EKTIB.

KM1 5

> 3 mr/m?
> 1 mr/m3
HAIPSAMOK

15 :
0 1 5 3 4 BITPY

> 5 mr/m®
L]

Puc. 1. Toxcuuna 30na napie benzuny npu npupooHii 6eHMuIsYii pezepsyapie

Ouinka 30uu 3arpo3u ALOHA BinoOpaxaerscst Ha kapti Google Earth (Puc. 2). YepBowni,
IIOMapaHyeBl Ta >KOBTI 30HM BKa3ylOTh Ha 00J1acTi, e OyJ0 MEpeBUIICHO IMEBHI MOPOTH PIBHA
3aHETIOKOEHHS.

ALOHA Source Point

“Tank storage

THREAT ZONE:

[ Red : 1.2 kilometers — (5 mg/(cu m))

|| Orange: 1.6 kilometers — (3 mg/(cu m))
Yellow: 2.9 kilometers -— (1 mg/(cu m))

Model: ALOHA Heavy Gas

Puc. 2. 3ona 3azposu na xkapmi Google Earth ons oocnioacysanoi mepumopii
Ha Puc. 3 noka3ana mBHAKICTh 3MiHM KOHIIEHTpAIlli mapiB OeH3WHY HA BiAcTaHi 1 KM BiA
MICIIST pO3TallyBaHHS pe3epByapa JuIs 30epiraHHs bOTo HAQTOMPOAYKTY ITiJT Yac BEHTHIIIIT Oe3

OYMILIEHHS apO-TIOBITPSAHOI CyMillli, IO HAJXOIUTh 0 aTMOC(EPHOTO MOBITPSL.
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XBHJTHH
Puc. 3. Konyenmpayis napie benzuny na giocmani 1 xinomempy

Ha Pucynky 4 moka3zaHa 30Ha BOTHEHEOE3NEUYHOI 3arpo3W Bia mapiB OCH3WHY, Ui SKOT
KOHIIEHTpAIlis 3HaXOJIUTHCS Y BOTHEHEOE3MeUHOMY Jianma30Hi MiXK HIDKHIMU Ta BEPXHIMH MeXaMu
BuOyxoBocti (HMB Tta BMB). Lli Mexi BH3HAuUalOThCS y BIACOTKAaX, L0 BiJOOpakarTh
KOHIIEHTPAIIi0 MajauBa (Mapu XiMiYHUX PEYOBUH) Y MOBITPl. Y BUMNAJAKY 31TKHEHHs XIMIYHOI MapH i3
JDKepesioM 3aiiMaHHS (HAIPHKIIAJ, 1CKPOI0), MPOIeC TOPIHHS BHHUKAE JIMINE 32 YMOBH 3HAYCHHS
KOHIIeHTpalii nanusa y nositpi mixk HMB ta BMB.

ALOHA Bukopucroye 60% Biq HMB sk piBeHb cTypOOBaHOCTI 32 3aMOBUYBaHHSM JUIS
30HM HaWBUIIOI 3arpo3u (YEPBOHOTO KOIBOPY), OCKIIBKU €Ki €KCIIePUMEHTH IOKa3alu, II0
MOXKEXI MOXYTh BUHUKATH B MICHSX, J€ CEpEeIHs KOHIEHTpAIlisl MEPEeBUIIy€E Iei piBeHb. [HImMi
TUIIOBUI pIBEHb 3arpo3u, II0 BHKOPUCTOBYEThCs pecrnonieHtamu, e 10% Bix HMB, mo €
CTaHJApTHUM MOPOTOM HeOe3IMeKH /ISl 30HU CepeIHbO1 3arpo3u (JKOBTOTO KOJIBOPY).

M
30
10 RO e .
—-_-_--__-_— -
\ Bitep
0 ) ¥
> 1400
- T Y ! ppm
> 840 pm
[ 1] > 140 ppm
30 —— JiHii y HanpaMKy
0 20 40 60 80 100 BITPY

Bingcrans, M

Puc. 4. Posmipu 6ocHenebe3neunoi 30uu 015t napie Oeu3umy

SIx BUIHO 3 pHC. 4, 175 33JaHUX YMOB BiJICYTHI 30HU BHUCOKOI Ta CepeHbOI HeOe3eKku, ToMy
HMOBIpHICTb 3aiiManHs MiHIManbHA (10% Bix HMB), 1 xapaktepusyethcs 30H00 80 M.

[HIIMM He MEHII BaXJIMBUM IOKa3HUKOM € 30Ha BUOyXoHeOe3neuHocti. HagmipHa Hampyra,
10 TAaKOXX HA3MBAEThCSI BUOYXOBOIO XBHWJICKO, O3HAUA€ paNTOBE HACTAHHS XBWJI TUCKY MICISA
BuOyxy. Llg XBuIs Hanmpyru oOyMOBIIEHA €HEpri€lo, 0 BUAUISETbCA MPU NOYaTKOBOMY BHOYXY —
9iM O1JIbIlIe TOYATKOBUM BUOYX, TUM OLIbIIA XBUJISI TUCKY.
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ALOHA BukopHCTOBYE 3HAa4Y€HHs HAJIUIIKOBOTO THUCKY (y (yHTaX Ha KBaJIpaTHUH IOIM,
psi), Aki 0a3ylOThCS Ha OIJISAI JEKUIBKOX 3arajJbHONPUNHATHX JKEpen HaIMIPHOTO THUCKY Ta
BHOYXIB:

— 8,0 pynriB / kB. Aroiim (pyiiHyBaHHS OyJIHHKIB);

— 3,5 ¢yHTIB / KB. IOWM (MOXJIMBE CEPHO3HE TOMIKOKEHHS);

— 1,0 pynTiB / kB. Ar0iiM (pyiHYBaHHS CKJIa).

JInst po3riistHyTO1 cuTyalii po3Mip 30HHM 13 CEpHO3HHM IOLIKO/PKEHHSM CTaHOBUTH 13 M y
HaNpsSMKY MaHyIOUOro BITPY 3TiiHO 3 po3oio BiTpiB (Puc. 5).

M
15

Birtep

k‘___/

> 3,5 dyHTIiB /
KB. TI0HM

1> 1 dynr/
KB. JI0HM
& —— JiHil ¥ HAPAMKY
10 0 10 20 30 o BiTPY

. N

A
L
\

N

AR

Puc. 5. Bubyxosa obracmuv 6udyxy xmapHoi napu OeH3umy

Bimomo, 1o Oe3neyHuii cTaH JOBKIJUISA, 30KpeMa aTMOC(HEPHOTO MOBITPs, XapaKTePU3YEThCS
3HAYEHHSM IIOTO TMOKa3HWKAa Ha piBHI HmWxkue 1. 3a HaBemenux ymoB APl nmopiBHioe 1,6, mio
CBIJUUTh NPO HAsBHICTh HEOE3NMEKH /Ul HaceleHHS. B 30HI BIUIMBY BUKHUAIB MNapiB O€H3UHY
(Puc. 1, 2).

Pesynprati MOAETIOBAaHHS Ta PO3PAaxXyHKY TaKUX 30H: TOKCHYHOI 30HM, 30HHM 3arOpsiHHS Ta
30HM BHOYXy mapiB O€H3MHY INpH MPUPOJHIM BEHTWIALII pe3epByapiB CBiAYaTh MPO HACTYIHI
BHCHOBKHM. PO3paxyHOK NpOBOMMIM JUIS BOMOWMH 00’emom 5000 M® mnpm  mouarkoiii
kornenTpanii 300 mr/m3. OuiHKy 30H aKTMBHOTO 3a0pyAHEHHS TPOBOIMIM 3 PO3PAXYHKOM, IO
BuKU napiB HahTH ctaHoBUTH 200 1/C 3a 60 XB. [HIII BUXiHI JaH1 HaBeneHi B Tabmumi 1.

3a nomomororo nporpaMHoro npoaykry ALOHA BcraHOBIEHO, 110 30Ha FOCTPOI TOKCHYHOL
aii craHoBUTH 1,2 kinomeTpa (5 mr/(ky0.M)); 30Ha TOKCHYHOI Aii cepenHboi cuiau 1,6 kinomerpa
(3 Mr/(xy6.m)); 30Ha HU3bKOI TOKCHYHOCTI 2,9 kimomerpa (1 mr/(ky6.m)). Hacenenns, mio
nepedyBae B IIMX 30HAX, 3HAXOIUTHCS B 30H1 MIBUIIIEHOT HEOE3MEKH.

Jlns 3MEHIIeHHs BHMKHJY B aTMocdepy NapiB BYIJIEBOJIHIB NpH JAe3aKTHBALlli Ha3eMHUX
pe3epByapiB 1S 30epiraHHs CBITJIMX HaQTONPOIYKTIB HEOOXITHO CKOPOTUTH yac ii MpPOBEACHHS.
3aBIaHHs JOCSATAETbCS 32 pPaxXyHOK TOro, MO TiJ Yac MNPUMYCOBOI BEHTWJIALII mojaya
aTMoc(hepHOro MOBITPs 3A1MCHIOETHCS 3 MPOTHIICKHHUX CTOPIH pe3epByapa yepe3 JiBa MOBOPOTHHUX
MOBITPSTHUX €KEKTOpa.

[IpoBeneHi 1ociPKeHHS BUSBUIN 30HU aKTUBHOTO 3a0pyIHEHHS MPH 31HCHEHH] MPUPOIHOT
BEHTWIALIT a00 MPUMYCOBOi MpHU TPaJULiKHIA MOoJadi MOBITPS 3 BUKOPUCTAHHSAM IPOIPAMHOIO
3a0e3neyeHHsl JUis MOJENIOBaHHS PO3CIIOBaHHS 3a0pyIHIOIOUMX pPEYOBHH. BcraHoBIEHO,
10 B paMKax TNpUMycoBOi BeHTWiALii pesepByapa BCT-5000 B artmocdepHe mnoBiTps
notparuisie 1,5 T mapiB Ha TONPOIYKTIB.

3a nonomoroto nporpaMHoro npoaykry ALOHA® moxHa Oyno OLIHUTH TOKCHYHY IUIOILY,
30HY 3aropsiHHS Ta IJIOLly BUOYXY mHapiB OCH3MHY MpU NMPUPOIHIN BeHTHsALii pe3epByapis. s
3aJJaHUX BUXIJHUX YMOB PO3PaxOBaHO PO3Mip 30HHM T'OCTPOr0 TOKCHYHOTO BILJIMBY Ha HACEJIEHHS,
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mo gocsrae 1,2 kM, 30Ha TIOKEXKHOI HeOe3meku cTaHoBUTH 80M, a 30Ha BHOYXY
He nepesuirye 13 m.

Ha ocHoBi aHamizy OTpMMaHuX JaHMX CTa€ OYEBHIHUM, IO 3alpOIOHOBAHHM CHOCIO
BEHTHIAILIIT €MHOCTEH 3 €XEKTOPHOI0 IOAAYer0 MOBITPSA Ta MOJAIBIINM YTUIII3alli€l0 TMapiB
HaTONPOAYKTIB € JOIIJIbHAM Ta EKOJOTIYHO YHCTHM. Po3paxoBaHmii 1HAEKC 3a0pyTHEHHS
aTMoc(epH Ta OIliHKa PU3HUKY TEPEBUIIY€E JTOMYCTHME 3HaUeHHS. [HAeKC 3a0pynHeHHs aTMochepu
OIIHIOBAaBCA Ha BiacTtaHi 1 KM Big MiCIl poO3TallyBaHHsS BOJOCXOBHINA. 3HAYCHHS
innexkcy APl = 1,6, 1o nepeBuIlye HOPMaTHBU IPAHUYHO JIOMTYCTUMUX MOKa3HHKIB.

Jlitrepatypa

1. Be3neuHne BUKOpUCTAHHS Ta MOBOPKCHHS 3 Jerko3aiMuctumu pimnHamu HSG140 (apyre
Buganns) HSE Books. 2015, 55 ¢. URL-axpeca: http://www.hse.gov.uk/pubns/priced/hsg140.pdf.

2. Tap6byz C. B. IligBumieHHs piBHS €KOJOTIUHOI O€3MEeKM MEXaHIYHOI BEHTHJIALIL
nerkoHadrocxoBuiy / Texnonoriuauii ayaut i BupoOuudi pesepsu. 2015. No 4 (26). C. 67-72.
https://doi.org/10.15587/2312-8372.2015.53477.

3. IaTerpoBaHuii OBIAKOBHI JOKYMEHT i3 3amo0iraHHs Ta KOHTPOJIIO 3a0pyJAHEHHS IO
HaWKpalli JOCTYIHI METOAM 1010 BUKUAIB 13 cxoBul. 2006, 460 c.

4. HeGe3meuni peyoBHMHHM Ta BUOYXOHeOe3meuHi cepenopuina. [IpaBmia momo HeOe3neuHnx
pedoBuH 1 BUOyxoHeOe3neunux atmochep 2002 p. 3aTBepakeHUN KOAEKC MPAKTUKU Ta THCTPYKIT
L138 (apyre Bunanus). Kauru BILE, 2013. 120 c¢. URL-anpeca:
http://www.hse.gov.uk/pubns/priced/1138.pdf.

5. IloxexxHa 6e3meka B OymiBHALTBI: [HCTPYKIiS U KITI€HTIB, MPOEKTYBAIBHUKIB 1 TUX, XTO
Kepye Ta BUKOHYe OyaAiBelIbHI poOOTH, OB’ sI3aH1 31 3SHAYHUM MOXKEKHUM pu3ukoM. HSG168 (Ipyre
Bugants). Kuuru BILE, 2010. 95 ¢. URL-aapeca: http://www.hse.gov.uk/pubns/priced/hsg168.pdf.

6. IlociOHuk 3 pearyBaHHs Ha Ha/a3BU4aliHi cutyarii, 2016. 400 c¢. URL:
https://www.phmsa.dot.gov/sites/phmsa.dot.gov/files/docs/ERG2016.pdf.

7. IlociOHUK 13 BCTAHOBJIEHHSI Ta YHPAaBIiHHS HABKOJUIIHIM CEPEIOBUIIEM JIs HA3eMHUX
nooyroBux HadtoBux pesepByapiB y Hosiii [otmannmii. bepezenr 2007 p., 17 c¢. URL:
https://novascotia.ca/nse/petroleum/docs/Oil TankInstall.pdf.

8. Crannmaptu Oe3meKd Ta eKOJIOTIYHI CTaHAapTH JUid Miclb 30epiraHHs mnanmuBa. besmeka
nporecy Kepina rpyna Ilincymkosuii 38iT HSE. 2009 p., 268 c. URL:
www.hse.gov.uk/comah/buncefield/fuel-storage-sites.pdf.

9. TunoBuii koxekc Oe3meyHOi TpakTHKH, yacTuHa 15: Konm knacudikarii pailoHIB s
Ha()TOBUX yCTAHOBOK, IO TMPAIOIOTH 3 JIETKO3AMMHUCTUMH PiIMHAMHU (TpeTe€ BUAAHHS). [HCTUTYT
enepreruku. 2005. URL:www.energypublishing.org.

10. Yepewmicinosa H. II. (pex.). Bukumu 3 pe3epByapiB-HaKoNmu4yBadiB (IUCTEPH I HAPTH
Ta KOHJeHcary). [10ciOHUK 3 KOHTPOJIIO 3a0pyAHEeHHs AJst HadToBOI i ra3oBoi TexHiku, John Wiley
& Sons, Inc., Xoboxken, Hero-/Ixxepci, CLIA, 2016 doi: 10.1002/9781119117896.ch95.

11. Acute Exposure Guideline Levels (AEGLS). Available: http://www.epa.gov/oppt/aegl/.

12. IUPAC. Compendium of Chemical Terminology, 2nd ed. (the "Gold Book™). Compiled
by A. D. McNaught and A. Wilkinson. Blackwell Scientific Publications, Oxford. 1997. XML on-
line corrected version: http://goldbook.iupac.org (2006) created by M. Nic, J. Jirat, B. Kosata;
updates compiled by A. Jenkins. https://doi.org/10.1351/goldbook.

13. Maria Markiewicz. A Review of Mathematical Models for the Atmospheric Dispersion of
Heavy Gases. Part I. A Classification of Models // Ecological Chemistry and Engineering. 2012.
Volume 19. Issue 3. P. 297-314. DOI: https://doi.org/10.2478/v10216-011-0022-y.

14. Pezolt, D. J., Collick, S. J., Johnson, H. A., & Robbins, L. A. (1997). Pressure swing
adsorption for VOC recovery at gasoline terminals. Chemical Engineering Progress, (1), 16.

15. Ruddy, E. N., & Carroll, L. A. (1993). Select the best VOC control strategy. Chemical
Engineering Progress, 7, 28 July.

16. USEPA (1991). EPA handbook: control technologies for hazardous air pollutants
USEPA: Office of Research and Development, Washington, DC.

939


https://doi.org/10.15587/2312-8372.2015.53477
https://www.phmsa.dot.gov/sites/phmsa.dot.gov/files/docs/ERG2016.pdf
https://novascotia.ca/nse/petroleum/docs/OilTankInstall.pdf
http://www.hse.gov.uk/comah/buncefield/fuel-storage-sites.pdf
http://www.energypublishing.org/
http://www.epa.gov/oppt/aegl/
https://doi.org/10.1351/goldbook
https://doi.org/10.2478/v10216-011-0022-y

ABOUT THE AUTHORS

Part 1. FINANCIAL  AND ECONOMIC PRINCIPLES OF  SUSTAINABLE
DEVELOPMENT

1.1. Olena Chukurna — Doctor in Economics, Professor, Odesa Polytechnic National University,
Odesa, Ukraine
Vitalii Dobrovolskyi — PhD Student, Odesa Polytechnic National University, Odesa, Ukraine

1.2. Nadiya Dubrovina — doc. Ing., CSc., PhD., Bratislava University of Economics and
Management, Bratislava, Slovakia
Erika Neubauerova — doc. Ing., PhD., Comenius University Bratislava, Bratislava, Slovakia
Olena Stashchuk — Doctor in Economics, Professor, Lesya Ukrainka Volyn National
University, Lutsk, Ukraine

1.3. Viktoriia Horoshko — PhD of Medical Sciences, Lecturer, National University "Yuri
Kondratyuk Poltava Polytechnic”, Poltava, Ukraine

Olena-lvanna Horoshko — Master, Vrije Universiteit Brussel, Brussels, Belgium

Andrii Horoshko — Master, “Workconsult” Group, Poltava, Ukraine

1.4. Viktoria Kofman — PhD Student, Odesa Polytechnic National University, Odesa, Ukraine

1.5. Nataliia Nazukova — PhD in Economics, Senior Researcher, Institute for Economics and
Forecasting, NAS of Ukraine, Kyiv, Ukraine

1.6. Svetlana Verytelnyk — PhD in Public Administration, Associate Professor, Mariupol State
University, Mariupol, Ukraine

Oleksii Talaiev — Student, Mariupol State University, Mariupol, Ukraine

Inna Penez — Student, Mariupol State University, Mariupol, Ukraine

1.7. Svetlana Verytelnyk — PhD in Public Administration, Associate Professor, Mariupol State
University, Mariupol, Ukraine

Violeta Vyshnevska — PhD of Technical Sciences, Associate Professor, Odesa Polytechnic
National University, Odesa, Ukraine

Anastasiia Kapustina — Student, Mariupol State University, Mariupol, Ukraine

1.8. Boris Zheliba — Doctor in Economics, Professor, Belarus State Economic University, Minsk,
Belarus

1.9. luliia Bonda — PhD in Economics, Associate Professor, Flight Academy of the National
Aviation University, Kropyvnytskyi, Ukraine

Nina Lehinkova — PhD in Economics, Associate Professor, Flight Academy of the National
Aviation University, Kropyvnytskyi, Ukraine

Iryna Fabryka — PhD in Economics, Head of the Strategic Management Center Changes,
Oschadbank JSC, Kyiv, Ukraine

994



1.10. Svetlana Verytelnyk — PhD in Public Administration, Associate Professor, Mariupol State
University, Mariupol, Ukraine

Yehor Katsko — Student, Mariupol State University, Mariupol, Ukraine

Larysa Komlieva — Student, Mariupol State University, Mariupol, Ukraine

Illia Tryhubchak — Student, Mariupol State University, Mariupol, Ukraine

1.11. Vasyl Gorbachuk — Doctor of Physical and Mathematical Sciences, Senior Research
Associate, V. M. Glushkov Institute of Cybernetics of the National Academy of Sciences
of Ukraine, Kyiv, Ukraine

Maxym Lupei — PhD of Technical Sciences, Postdoc, V. M. Glushkov Institute
of Cybernetics of the National Academy of Sciences of Ukraine, Kyiv, Ukraine

Maxym Dunaievskyi — Junior Research Associate, V. M. Glushkov Institute of Cybernetics
of the National Academy of Sciences of Ukraine, Kyiv, Ukraine

1.12. Liudmyla Dashutina — PhD in Economics, Associate Professor, Sumy National Agrarian
University, Sumy, Ukraine

Svitlana Turchina — PhD in Economics, Associate Professor, Sumy National Agrarian
University, Sumy, Ukraine

Yana Klymenko — Student, Sumy National Agrarian University, Sumy, Ukraine

1.13. Liudmyla Deineko — Doctor in Economics, Professor, Institute for Economics and
Forecasting of NAS of Ukraine, Kyiv, Ukraine

Olena Tsyplitska — Doctor in Economics, Associate Professor, Institute for Economics and
Forecasting of NAS of Ukraine, Kyiv, Ukraine

1.14. Iryna Yemchenko — Doctor of Technical Sciences, Professor, Lviv University of Trade and
Economics, Lviv, Ukraine

1.15. Iryna Yemchenko — Doctor of Technical Sciences, Professor, Lviv University of Trade and
Economics, Lviv, Ukraine

Svyatoslav Kniaz — Doctor in Economics, Professor, National University «Lviv
Polytechnic», Lviv, Ukraine

1.16. Milena Kravchenko — Doctor in Public Administration, Professor, Educational and Research
Institute of Public Administration and Civil Service, Taras Shevchenko National University, Kyiv,
Ukraine

Inna Lunga — Student, Educational and Research Institute of Public Administration and Civil
Service, Taras Shevchenko National University, Kyiv, Ukraine

1.17. Nataliya Loboda — PhD in Economics, Associate Professor, lvan Franko National University
of Lviv, Lviv, Ukraine

Odarka Chabaniuk — PhD in Economics, Associate Professor, Lviv University of Trade and
Economics, Lviv, Ukraine

Yuliia Mosolova — Master, lvan Franko National University of Lviv, Lviv, Ukraine

1.18. Inna Lunina — Doctor in Economics, Professor, Institute for Economics and Forecasting
of the NAS of Ukraine, Kyiv, Ukraine

1.19. Tetyana Nestorenko — PhD in Economics, Associate Professor, Professor WST, Berdyansk
State Pedagogical University, Berdyansk, Ukraine

Yana Suchikova — Doctor of Technical Sciences, Professor, Berdyansk State Pedagogical
University, Berdyansk, Ukraine

Ihor Bohdanov — Doctor of Pedagogical Sciences, Professor, Berdyansk State Pedagogical
University, Berdyansk, Ukraine

995



1.20. Valentyna Romakh — Senior Lecturer, Institute of Marine Business of Odesa National
Marine University, Odesa, Ukraine

Victoria Vasylieva — Student, Institute of Marine Business of Odesa National Marine
University, Odesa, Ukraine

1.21. Igor Smyrnov — Doctor in Geography, Professor, Taras Shevchenko National University of
Kyiv, Kyiv, Ukraine

Olga Lubitseva — Doctor in Geography, Professor, Taras Shevchenko National University of
Kyiv, Kyiv, Ukraine

1.22. Oleh Suprun — Doctor in Economics, Professor, Educational and Scientific Kharkiv Trade
and Economic Institute of Ukrainian Engineering and Pedagogical Academy, Kharkiv, Ukraine
Vira Dubrovina — PhD Student, Senior Lecturer, Educational and Scientific Kharkiv Trade
and Economic Institute of Ukrainian Engineering and Pedagogical Academy, Kharkiv, Ukraine
Leila Mamatova — PhD in Economics, Associate Professor, Priazovskyi State Technical
University, Mariupol, Ukraine

Part 2. INNOVATIVE AND INFORMATION TECHNOLOGIES IN EDUCATION:
APPLIED ASPECTS

2.1. Hanna Alieksieieva — PhD of Pedagogical Sciences, Associate Professor, Berdyansk State
Pedagogical University, Berdyansk, Ukraine

Yuliana Irkhina — PhD of Pedagogical Sciences, Associate Professor, South Ukrainian
National Pedagogical University named after K. D. Ushynsky, Odesa, Ukraine

Tamara Makarenko — PhD in History, Associate Professor, Berdyansk State Pedagogical
University, Berdyansk, Ukraine

Liudmyla Balla — Senior Lecturer, Kharkiv Humanitarian and Pedagogical Academy, Kharkiv,
Ukraine

2.2. Sofiia Dembitska — Doctor of Pedagogical Sciences, Associate Professor, Vinnytsia National
Technical University, Vinnytsia, Ukraine

Olha Kuzmenko — Doctor of Pedagogical Sciences, Associate Professor, Flight Academy
of the National Aviation University, Kropyvnytskyi, Ukraine

2.3. Dmytro Legeyda — PhD of Physical and Mathematical Sciences, Associate Professor, Kharkiv
National University of Construction and Architecture, Kharkiv, Ukraine

Tetiana Yarkho — Doctor of Pedagogical Sciences, Professor, Kharkiv National Automobile
and Highway University, Kharkiv, Ukraine

Tetyana Emelyanova — PhD of Physical and Mathematical Sciences, Associate Professor,
Kharkiv National Automobile and Highway University, Kharkiv, Ukraine

levgen Medvediev — PhD, Associate Professor, Volodymyr Dahl East Ukrainian National
University, Sievierodonetsk, Ukraine

2.4. Valeriy Mykhaylenko — PhD in Chemistry, Associate Professor, Taras Shevchenko National
University of Kyiv, Kyiv, Ukraine

Mykola Blyzniuk — Doctor of Pedagogical Sciences, Professor, Poltava V. G. Korolenko
National Pedagogical University, Kosiv Centre of Civic Initiative, Poltava, Ukraine

2.5. Dmytro Pimenov — PhD Student, Berdyansk State Pedagogical University, Berdyansk,
Ukraine

Gennadiy Shyshkin — Doctor of Pedagogical Sciences, Professor, Berdyansk State
Pedagogical University, Berdyansk, Ukraine

996



2.6. Olha Ryzhchenko — PhD in Philology, Senior Lecturer, National University of Civil Defence
of Ukraine, Kharkiv, Ukraine

Nataliya Ivanova — PhD in Philology, Senior Lecturer, Bohdan Khmelnitsky National
University of Cherkasy, Cherkasy, Ukraine

2.7. Yuliia Sabadosh — PhD of Pedagogical Sciences, Lecturer, Vinnytsia National Technical
University, Vinnytsia, Ukraine

2.8. Volodymyr Sadovenko — PhD of Physical and Mathematical Sciences, Associate Professor,
National Transport University, Kyiv, Ukraine
Kateryna Sadovenko — PhD Student, National Transport University, Kyiv, Ukraine

2.9. Dmytro Say — PhD of Pedagogical Sciences, Associate Professor, Petro Mohyla Black Sea
National University, Mykolaiv, Ukraine

Natalia Malynovska — PhD in History, Associate Professor, Petro Mohyla Black Sea National
University, Mykolaiv, Ukraine

2.10. Inna Shyshenko — PhD of Pedagogical Sciences, Associate Professor, Sumy State
Pedagogical University named after A. S. Makarenko, Sumy, Ukraine

Olena Martynenko — PhD of Physical and Mathematical Sciences, Associate Professor,
Sumy State Pedagogical University named after A. S. Makarenko, Sumy, Ukraine

Yaroslav Chkana — PhD of Pedagogical Sciences, Associate Professor, Sumy State
Pedagogical University named after A. S. Makarenko, Sumy, Ukraine

2.11. Valentyna Smachylo — Doctor in Economics, Associate Professor, O. M. Beketov National
University of Urban Economy in Kharkiv, Kharkiv, Ukraine

Iryna Bozhydai — PhD in Economics, Senior Lecturer, State Biotechnological University,
Kharkiv, Ukraine

Artem Ushkalov — PhD of Veterinary Sciences, Chief Specialist, Main Administration
of SSUFSCP in Kharkiv Region, Kharkiv, Ukraine

2.12. Kateryna Surkova — PhD of Pedagogical Sciences, Associate Professor, Flight Academy
of the National Aviation University, Kropyvnytskyi, Ukraine

Mykhailo Soroka — PhD of Technical Sciences, Associate Professor, Flight Academy
of the National Aviation University, Kropyvnytskyi, Ukraine

Anna Kolesnyk — PhD of Technical Sciences, Senior Lecturer, Flight Academy
of the National Aviation University, Kropyvnytskyi, Ukraine

2.13. Olga Tupchii — Assistant, State Biotechnological University, Kharkiv, Ukraine

Anton Voitov — PhD of Technical Sciences, Associate Professor, State Biotechnological
University, Kharkiv, Ukraine

Yriy Gradiskiy — PhD of Technical Sciences, Associate Professor, State Biotechnological
University, Kharkiv, Ukraine

2.14. Vitaliy Tytarenko — PhD Student, Practical Instructor, High Art Vocational School No 5,
Vinnytsia, Ukraine

2.15. Hannah Udovichenko — PhD of Pedagogical Sciences, Associate Professor, Mykhailo
Tuhan-Baranovskyi Donetsk National University of Economics and Trade, Kryvyi Rih, Ukraine

2.16. Olga Yeremenko — Doctor of Pedagogical Sciences, Professor, Sumy State Pedagogical
University named after A. S. Makarenko, Sumy, Ukraine
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2.17. Larysa Abyzova — PhD in Philosophy, Associate Professor, Donbas State Pedagogical
University, Slovyansk, Ukraine

Larysa Bronnikova — PhD in Philosophy, Associate Professor, Petro Mohyla Black Sea
National University, Mykolaiv, Ukraine

Iryna Ostopolets — PhD in Psychology, Associate Professor, Donbas State Pedagogical
University, Slovyansk, Ukraine

2.18. Olena Blashkova — PhD of Pedagogical Sciences, Lecturer, Vinnytsia Mykhailo
Kotsiubynskyi State Pedagogical University, Vinnytsia, Ukraine

Oleksandra Shykyrynska — PhD of Pedagogical Sciences, Associate Professor, Vinnytsia
Mykhailo Kotsiubynskyi State Pedagogical University, Vinnytsia, Ukraine

Veronika Shkrabiuk — PhD in Psychology, Associate Professor, Vasyl Stefanyk
Precarpathian National University, Ivano-Frankivsk, Ukraine

2.19. Liudmyla Bondarevska — PhD in Psychology, Associate Professor, Bohdan Khmelnytsky
National University of Cherkasy, Cherkasy, Ukraine

2.20. Iryna Buchatska — PhD in Economics, Associate Professor, Kyiv National University
of Trade and Economics, Kyiv, Ukraine
Svitlana Dotsiuk — PhD Student, Vinnytsia National Agrarian University, Vinnytsia, Ukraine

2.21. Vanda Vyshkivska — PhD of Pedagogical Sciences, Associate Professor, Dragomanov
National Pedagogical University, Kyiv, Ukraine

Tetiana Yelchaninova — PhD in Psychology, Associate Professor, Skovoroda Kharkiv
National Pedagogical University, Kharkiv, Ukraine

Olga Maksimenko — Head's Assistant, Velykosoltanivska Gymnasium of the Kalinov Branch
of the Kalinov Academic Lyceum-Educational Center, Kyiv, Ukraine

2.22. Vanda Vyshkivska — PhD of Pedagogical Sciences, Associate Professor, Dragomanov
National Pedagogical University, Kyiv, Ukraine

Elena Malinka — PhD of Pedagogical Sciences, Associate Professor, Vinnytsia Mykhailo
Kotsiubynskyi State Pedagogical University, Vinnytsia, Ukraine

Inna Lobachuk — PhD of Pedagogical Sciences, Associate Professor, Vinnytsia Mykhailo
Kotsiubynskyi State Pedagogical University, Vinnytsia, Ukraine

2.23. Vanda Vyshkivska — PhD of Pedagogical Sciences, Associate Professor, Dragomanov
National Pedagogical University, Kyiv, Ukraine

Oleksandra Shykyrynska — PhD of Pedagogical Sciences, Associate Professor, Vinnytsia
Mykhailo Kotsiubynskyi State Pedagogical University, Vinnytsia, Ukraine

Svitlana Liulchak — PhD of Pedagogical Sciences, Associate Professor, Vinnytsia Mykhailo
Kotsiubynskyi State Pedagogical University, Vinnytsia, Ukraine

2.24. Olena Volyk — PhD of Pedagogical Sciences, Teacher, Pedagogical Professional College
of the Municipal Institution of Higher Education «Khortytsia National Educational and
Rehabilitation Academy» of Zaporizhzhia Regional Council, Zaporizhzhia, Ukraine

Olena Volyarska — Doctor of Pedagogical Sciences, Associate Professor, Kyiv National
Linguistic University, Kyiv, Ukraine

Andriy Filatov — PhD Student, Kyiv National Linguistic University, Kyiv, Ukraine
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2.25. Olena Havrylo — PhD in Biology, Associate Professor, Sumy State Pedagogical University
named after A. S. Makarenko, Sumy, Ukraine

Alla Kolyshkina — PhD of Pedagogical Sciences, Associate Professor, Sumy State
Pedagogical University named after A. S. Makarenko, Sumy, Ukraine

Olha Shapovalova — PhD of Pedagogical Sciences, Associate Professor, Sumy State
Pedagogical University named after A. S. Makarenko, Sumy, Ukraine

2.26. Natalia Havrysh — Doctor of Pedagogical Sciences, Professor, Hryhorii Skovoroda
University in Pereiaslav, Pereiaslav, Ukraine

Larysa Zdanevych — Doctor of Pedagogical Sciences, Professor, Khmelnytskyi
Humanitarian-Pedagogical Academy, Khmelnytskyi, Ukraine

Nataliia Myskova — PhD of Pedagogical Sciences, Associate Professor, Khmelnytskyi
Humanitarian-Pedagogical Academy, Khmelnytskyi, Ukraine

2.27. Dmytro Gomeniuk — PhD of Pedagogical Sciences, Director, Educational and Scientific
Center of Vocational Education of the National Academy of Pedagogical Sciences of Ukraine,
Kyiv, Ukraine

2.28. Oksana Davydova — PhD in Psychology, Lecturer, Kremenchuk Mykhailo Ostrohradskyi
National University, Kremenchuk, Ukraine

Olga Litvinova — PhD in Psychology, Associate Professor, Kremenchuk Mykhailo
Ostrohradskyi National University, Kremenchuk, Ukraine

2.29. Oksana Danylko — PhD of Pedagogical Sciences, Associate Professor, Flight Academy
of the National Aviation University, Kropyvnytskyi, Ukraine

Larysa Saganovska — Senior Lecturer, Flight Academy of the National Aviation University,
Kropyvnytskyi, Ukraine

Kostiantyn Surkov — PhD of Technical Sciences, Senior Lecturer, Flight Academy
of the National Aviation University, Kropyvnytskyi, Ukraine

2.30. Natalia Dmitrenko — Doctor of Pedagogical Sciences, Associate Professor, Vinnytsia
Mykhailo Kotsiubynskyi State Pedagogical University, Vinnytsia, Ukraine

Oksana Voloshyna — PhD of Pedagogical Sciences, Associate Professor, Vinnytsia Mykhailo
Kotsiubynskyi State Pedagogical University, Vinnytsia, Ukraine

2.31. Zoriana Dubravska — PhD in Philology, Associate Professor, Drohobych Ivan Franko State
Pedagogical University, Drohobych, Ukraine

2.32. Serhii Yeremenko — Doctor of Technical Sciences, Associate Professor, Institute of Public
Administration and Research in Civil Protection, Kyiv, Ukraine

2.33. Tatiana Kaluzhna — PhD in Philosophy, Senior Researcher, lvan Ziaziun Institute
of Pedagogical and Adult Education of the NAES of Ukraine, Kyiv, Ukraine

Tamara Kotyrlo — Senior Researcher, Ivan Ziaziun Institute of Pedagogical and Adult
Education of the NAES of Ukraine, Kyiv, Ukraine

Alla Samko — PhD of Pedagogical Sciences, Senior Researcher, lvan Ziaziun Institute
of Pedagogical and Adult Education of the NAES of Ukraine, Kyiv, Ukraine

2.34. Oleksandr Kirdan — Doctor of Pedagogical Sciences, PhD in Economics, Associate
Professor, Pavlo Tychyna Uman State Pedagogical University, Uman, Ukraine

Olena Kirdan — Doctor of Pedagogical Sciences, Associate Professor, Pavlo Tychyna Uman
State Pedagogical University, Uman, Ukraine
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2.35. Oleksandr Kolenov — PhD in Economics, Associate Professor, National University of Civil
Defence of Ukraine, Kharkiv, Ukraine

2.36. Oleksandr Kolyshkin — PhD of Pedagogical Sciences, Associate Professor, Sumy State
Pedagogical University named after A. S. Makarenko, Sumy, Ukraine

2.37. Alla Kolyshkina — PhD of Pedagogical Sciences, Associate Professor, Sumy State
Pedagogical University named after A. S. Makarenko, Sumy, Ukraine

Elena Gavrilo — PhD of Pedagogical Sciences, Associate Professor, Sumy State Pedagogical
University named after A. S. Makarenko, Sumy, Ukraine

Svetlana Kondratiuk — PhD of Pedagogical Sciences, Associate Professor, Sumy State
Pedagogical University named after A. S. Makarenko, Sumy, Ukraine

2.38. Svetlana Kondratiuk — PhD of Pedagogical Sciences, Associate Professor, Sumy State
Pedagogical University named after A. S. Makarenko, Sumy, Ukraine

Alla Kolyshkina — PhD of Pedagogical Sciences, Associate Professor, Sumy State
Pedagogical University named after A. S. Makarenko, Sumy, Ukraine

Nataliia Pavlushchenko — PhD of Pedagogical Sciences, Associate Professor, Sumy State
Pedagogical University named after A. S. Makarenko, Sumy, Ukraine

2.39. Oksana Kopchak — Doctor of Medical Sciences, Senior Researcher, Kyiv Medical
University, Kyiv, Ukraine

Natalia Bachinskaya — Doctor of Medical Sciences, Professor, Kyiv Medical University,
Kyiv, Ukraine

2.40. Kateryna Kruty — Doctor of Pedagogical Sciences, Professor, Vinnytsia Mykhailo
Kotsiubynskyi State Pedagogical University, Vinnytsia, Ukraine

Larysa Zdanevych — Doctor of Pedagogical Sciences, Professor, Khmelnytskyi
Humanitarian-Pedagogical Academy, Khmelnytskyi, Ukraine

Iryna Desnova — PhD of Pedagogical Sciences, Associate Professor, Vinnytsia Mykhailo
Kotsiubynskyi State Pedagogical University, Vinnytsia, Ukraine

2.41. Oleksandr Lefterov — Research Officer, Institute of Cybernetics named after V. M. Glushkov
of the National Academy of Science of Ukraine, Kyiv, Ukraine

Tamara Bardadym — PhD of Physical and Mathematical Sciences, Senior Researcher,
Institute of Cybernetics named after V. M. Glushkov of the National Academy of Science
of Ukraine, Kyiv, Ukraine

Segiy Osypenko — Software Engineer, Institute of Cybernetics named after V. M. Glushkov
of the National Academy of Science of Ukraine, Kyiv, Ukraine

2.42. Liudmyla Liapina — PhD of Political Sciences, Associate Professor, Petro Mohyla Black Sea
National University, Mykolaiv, Ukraine

2.43. Natalia Panhelova — Doctor of Science in Physical Education and Sport, Professor, Hryhoriy
Skovoroda University in Pereiaslav, Pereiaslav, Ukraine

Tatiana Kravchenko — PhD of Pedagogical Sciences, Associate Professor, Hryhoriy
Skovoroda University in Pereiaslav, Pereiaslav, Ukraine

Tetiana Trotsenko — PhD of Pedagogical Sciences, Associate Professor, Hryhoriy
Skovoroda University in Pereiaslav, Pereiaslav, Ukraine

2.44. Maryna Petrenko — PhD of Pedagogical Sciences, Associate Professor, Sumy State
Pedagogical University named after A. S. Makarenko, Sumy, Ukraine
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2.45. Olha Petroye — Doctor of Sciences in Public Administration, Professor, Institute of Higher
Education of the National Academy of Educational Sciences of Ukraine, Kyiv, Ukraine

2.46. Valentyna Pliushch — Doctor of Pedagogical Sciences, Associate Professor, Volodymyr
Vynnychenko Central Ukrainian State Pedagogical University, Kropyvnytskyi, Ukraine

Oksana Tereshchenko — PhD in Chemistry, Associate Professor, Volodymyr Vynnychenko
Central Ukrainian State Pedagogical University, Kropyvnytskyi, Ukraine

2.47. Svitlana Pukhno — PhD in Psychology, Associate Professor, Sumy State Pedagogical
University named after A. S. Makarenko, Sumy, Ukraine

2.48. Mykola Sadovyi — Doctor of Pedagogical Sciences, Professor, Volodymyr Vynnychenko
Central Ukrainian State Pedagogical University, Kropyvnytskyi, Ukraine

Olena Dudchenko — PhD Student, Volodymyr Vynnychenko Central Ukrainian State
Pedagogical University, Kropyvnytskyi, Ukraine

Olena Tryfonova — Doctor of Pedagogical Sciences, Associate Professor, Volodymyr
Vynnychenko Central Ukrainian State Pedagogical University, Kropyvnytskyi, Ukraine

2.49. Galyna Serdyuk — Head's Assistant on Educational Work, Chernihiv Regional Pedagogical
Lyceum for Gifted Rural Youth of the Chernihiv Regional Council, Chernihiv, Ukraine

2.50. Iryna Siryk — PhD in Psychology, Associate Professor, Bohdan Khmelnytsky National
University of Cherkasy, Cherkasy, Ukraine

2.51. Yevhen Slepuzhnikov — PhD of Technical Sciences, National University of Civil Defence
of Ukraine, Kharkiv, Ukraine

2.52. Olena Stasko — PhD in Psychology, Associate Professor, Bohdan Khmelnytsky National
University of Cherkasy, Cherkasy, Ukraine

2.53. Olena Stasko — PhD in Psychology, Associate Professor, Bohdan Khmelnytsky National
University of Cherkasy, Cherkasy, Ukraine

Liudmyla Bondarevska — PhD in Psychology, Associate Professor, Bohdan Khmelnytsky
National University of Cherkasy, Cherkasy, Ukraine

2.54. Anastasia Syomina - PhD Student, Sumy State Pedagogical University
named after A. S. Makarenko, Sumy, Ukraine

2.55. Yuliia Taranenko — PhD of Pedagogical Sciences, Associate Professor, Berdyansk State
Pedagogical University, Berdyansk, Ukraine

2.56. Yuri Tarasenko — PhD of Physical and Mathematical Sciences, Associate Professor,
University of Customs and Finance, Dnipro, Ukraine

Victoria Klym — PhD of Technical Sciences, Associate Professor, University of Customs and
Finance, Dnipro, Ukraine

Valeriy Smirnov — PhD of Technical Sciences, Associate Professor, University of Customs
and Finance, Dnipro, Ukraine

2.57. Mykhailo Kharlamov — Doctor in History, Associate Professor, National University of Civil
Defence of Ukraine, Kharkiv, Ukraine
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2.58. Lesya Chervona — PhD in Philosophy, Senior Researcher Fellov, Institute of Higher
Education, National Academy of Educational Sciences of Ukraine, Kyiv, Ukraine

Nataliia Lakusha — PhD in Philosophy, Associate Professor, Kyiv National University
of Construction and Architecture, Kyiv, Ukraine

2.59. Tatiana Cherkis — Senior Lecturer, State Biotechnological University of Kharkiv, Kharkiv,
Ukraine

2.60. Ruslan Chubuk — PhD of Pedagogical Sciences, Associate Professor, Petro Mohyla Black
Sea National University, Mykolaiv, Ukraine

2.61. Serhii  Shevchenko - Doctor of Technical Sciences, Associate Professor, State
Biotechnological University, Kharkiv, Ukraine

Anastasiia Suska — Doctor in Economics, Associate Professor, State Biotechnological
University, Kharkiv, Ukraine

Vasyl Diakonov — PhD of Technical Sciences, Associate Professor, State Biotechnological
University, Kharkiv, Ukraine

2.62. Oleksandra Shykyrynska — PhD of Pedagogical Sciences, Associate Professor, Vinnytsia
Mykhailo Kotsiubynskyi State Pedagogical University, Vinnytsia, Ukraine

Olga Kanarova — PhD of Pedagogical Sciences, Associate Professor, Bogdan Khmelnytsky
Melitopol State Pedagogical University, Melitopol, Ukraine

Lily Medun — Speech Therapist, Children's center "LOGOCLUB", Vinnytsia, Ukraine

2.63. Iryna Shymkova — PhD of Pedagogical Sciences, Senior Lecturer, Vinnytsia Mykhailo
Kotsiubynskyi State Pedagogical University, Vinnytsia, Ukraine

Svitlana Tsvilyk — PhD of Pedagogical Sciences, Associate Professor, Vinnytsia Mykhailo
Kotsiubynskyi State Pedagogical University, Vinnytsia, Ukraine

Vitalii Hlukhaniuk — PhD of Pedagogical Sciences, Associate Professor, Vinnytsia Mykhailo
Kotsiubynskyi State Pedagogical University, Vinnytsia, Ukraine

Part 3. SOCIO-HUMANITARIAN ASPECTS OF SUSTAINABLE DEVELOPMENT

3.1. Iryna Chystiakova — PhD of Pedagogical Sciences, Associate Professor, Sumy State
Pedagogical University named after A. S. Makarenko, Sumy, Ukraine

3.2. Liudmyla Deineko — Doctor in Economics, Professor, Institute for Economics and Forecasting
of NAS of Ukraine, Kyiv, Ukraine

Ella Sheludko — PhD in Economics, Senior Researcher, Institute for Economics and
Forecasting of NAS of Ukraine, Kyiv, Ukraine

Mariia Zavgorodnia — PhD in Economics, Research Officer, Institute for Economics and
Forecasting of NAS of Ukraine, Kyiv, Ukraine

3.3. Hanna Doroshuk — Doctor in Economics, Associate Professor, Odesa Polytechnic National
University, Odesa, Ukraine
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3.4. Mykhailo Muzykin — PhD of Technical Sciences, Senior Lecturer, Ukrainian State University
of Science and Technology, Dnipro, Ukraine

Halyna Nesterenko — PhD of Technical Sciences, Associate Professor, Ukrainian State
University of Science and Technology, Dnipro, Ukraine

Albina Kuzmenko — PhD of Technical Sciences, Associate Professor, University of Customs
and Finance, Dnipro, Ukraine

3.5. Viktor Zinchenko — Doctor in Philosophy, Senior Researcher Fellov, Institute of Higher
Education of the National Academy of Educational Sciences of Ukraine, Kyiv, Ukraine

Oleksandr Polishchuk — Doctor in Philosophy, Professor, Khmelnytskyi Humanitarian
Pedagogical Academy, Khmelnytskyi, Ukraine

Volodymyr Kaluha — Doctor in Philosophy, Associate Professor, National University of Life
and Environmental Sciences of Ukraine, Kyiv, Ukraine

3.6. Olha Anastasova — PhD of Pedagogical Sciences, Associate Professor, Berdyansk State
Pedagogical University, Berdyansk, Ukraine

3.7. Natalia Bezdidko — Methodist Center, Municipal Institution of Sumy Regional Council —
Sumy Regional Center for Comprehensive Rehabilitation for Children and Persons with
Disabilities, Sumy, Ukraine

3.8. Andrey Bulat — PhD of Agricultural Sciences, Associate Professor, State Biotechnological
University, Kharkiv, Ukraine

3.9. Olha Vovchenko — Doctor in Psychology, Senior Researcher, Mykola Yarmachenko Institute
of Special Pedagogy and Psychology of the National Academy of Pedagogical Sciences of Ukraine,
Kyiv, Ukraine

3.10. Nataliia Grynchuk — PhD in Economics, Associate Professor, Municipal Research Institution
«City Development Institute», Kyiv, Ukraine

Mykhaylo Baginskyy - Chief Researcher, Municipal Research Institution «City
Development Institute», Kyiv, Ukraine

3.11. llona Kalashnik — PhD in Psychology, Associate Professor, Bohdan Khmelnytsky National
University of Cherkasy, Cherkasy, Ukraine

3.12. Dariia Karpova — PhD in Psychology, Senior Lecturer, Khmelnytsky National University,
Khmelnytsky, Ukraine

3.13. Olena Kuts — PhD in Philology, Associate Professor, Dragomanov National Pedagogical
University, Kyiv, Ukraine

3.14. Mykola Lakhyzha — Doctor of Science in Public Administration, Professor, Institute
for Personal Training of the State Employment Service of Ukraine, Kyiv, Ukraine

Tamara Lozynska — Doctor of Science in Public Administration, Professor, Poltava State
Agrarian University, Poltava, Ukraine

Oleksandr Dorofyeyev — Doctor in Economics, Associate Professor, Poltava State Agrarian
University, Poltava, Ukraine

3.15. Jevgenija Nevedomsjka — PhD of Pedagogical Sciences, Associate Professor, Borys
Grinchenko Kyiv University, Kyiv, Ukraine
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3.16. Valentyna Nykolaieva — Doctor of Science in Public Administration, Associate Professor,
Educational and Scientific Institute of Management of Mariupol State University, Mariupol,
Ukraine

Natalia Malyarchuk — PhD in History, Associate Professor, Educational and Scientific
Institute of Management of Mariupol State University, Mariupol, Ukraine

Olga Rebro — Lecturer, Educational and Scientific Institute of Management of Mariupol State
University, Mariupol, Ukraine

3.17. Iryna Novoseletska — PhD, Senior Lecturer, Kyiv Academy of Arts, Kyiv, Ukraine

3.18. Svitlana Parfilova — PhD of Pedagogical Sciences, Associate Professor, Sumy State
Pedagogical University named after A. S. Makarenko, Sumy, Ukraine

Olha Shapovalova — PhD of Pedagogical Sciences, Associate Professor, Sumy State
Pedagogical University named after A. S. Makarenko, Sumy, Ukraine

Yevdokiia Kharkova — PhD of Pedagogical Sciences, Associate Professor, Sumy State
Pedagogical University named after A. S. Makarenko, Sumy, Ukraine

3.19. Olha Poliakova — PhD of Pedagogical Sciences, Associate Professor, Sumy State
Pedagogical University named after A. S. Makarenko, Sumy, Ukraine

Liudmyla Ponomarenko — PhD of Pedagogical Sciences, Senior Lecturer, Sumy State
Pedagogical University named after A. S. Makarenko, Sumy, Ukraine

Nataliia Shpyh — Senior Research Scientist, Institute of Problems on Education of the NAES
of Ukraine, Kyiv, Ukraine

3.20. Alexander Sklyarenko — Scientific Researcher, Deputy Head, Lashkaryov Institute of
Semiconductor Physics National Academy of Sciences of Ukraine, Kyiv, Ukraine

3.21. Olena Sokolenko — PhD of Pedagogical Sciences, Associate Professor, Luhansk Taras
Shevchenko National University, Starobilsk, Ukraine

3.22. Valentyna Tymkova — PhD in Philology, Associate Professor, Vinnytsia Institute of Trade
and Economics of Kyiv National University of Trade and Economics, Vinnytsia, Ukraine

3.23. Yevdokiia Kharkova — PhD of Pedagogical Sciences, Associate Professor, Sumy State
Pedagogical University named after A. S. Makarenko, Sumy, Ukraine

Olha Shapovalova — PhD of Pedagogical Sciences, Associate Professor, Sumy State
Pedagogical University named after A. S. Makarenko, Sumy, Ukraine

Svitlana Parfilova — PhD of Pedagogical Sciences, Associate Professor, Sumy State
Pedagogical University named after A. S. Makarenko, Sumy, Ukraine

3.24. Olha Shapovalova — PhD of Pedagogical Sciences, Associate Professor, Sumy State
Pedagogical University named after A. S. Makarenko, Sumy, Ukraine

Svitlana Parfilova — PhD of Pedagogical Sciences, Associate Professor, Sumy State
Pedagogical University named after A. S. Makarenko, Sumy, Ukraine

Yevdokiia Kharkova — PhD of Pedagogical Sciences, Associate Professor, Sumy State
Pedagogical University named after A. S. Makarenko, Sumy, Ukraine
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Part 4. INNOVATIVE AND INFORMATION TECHNOLOGIES IN THE LIFE
OF SOCIETY

4.1. Anastasiia Bazhanova — PhD of Technical Science, Associate Professor, Odesa Polytechnic
National University, Odesa, Ukraine

4.2. Serhii Harbuz — PhD of Technical Science, Senior Researcher, Associate Professor, National
University of Civil Defence of Ukraine, Kharkiv, Ukraine

4.3. Roman Kovalenko — PhD of Technical Science, Senior Researcher, Associate Professor,
National University of Civil Defence of Ukraine, Kharkiv, Ukraine

4.4. Alexander Levterov — Doctor in Technical Sciences, Senior Research Associate, National
University of Civil Defence of Ukraine, Kharkiv, Ukraine

4.5. Oleksii Nemchuk — Doctor of Technical Science, Associate Professor, Odesa National
Maritime University, Odesa, Ukraine

Vitalii Pustovoyi — Doctor of Technical Science, Professor, Odesa National Maritime
University, Odesa, Ukraine
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