JEEPYKABHA CJIYKBA YKPATHM 3 HA/I3BUYAWUHUX CUTYALIIA

YepKacbKHH iHCTUTYT NOXKEKHOI 6e3NeKH
imeHi 'epoiB YopHoOuUIs1
HanjioHa/1IbHOr0 YHiBEepCUTETY UMBLJIBHOIO 3aXUCTY YKpaiHU

«Had3zeuuaiiHi cumyayii: 6e3neka ma 3axucm»

Mamepiaau XII BceykKpaiHCbKOI HAYK08O-NpaAKMUYHOT
KOHhepeHYii 3 MIHCHAPOOHOI0 yuacmio

27 - 28 scoemHus 2022 poky

Yepkacu - 2022



YAK 543.051
H17

PekoMeH/10BaHO 10 APYKY BUEHOIO pajioi0 GaKyJIbTETY MOXKEXKHOI 6e3MeKU
YepkacbKOro iHCTUTYTY N0eXHoi 6e3neku iMeHi ['epoiB HopHo6us HY13 Ykpainu
(npomokosa Ne 2 gid 12 scoemus 2022 p.)

Jlo3BossieThbCo Ny6JliKalisg MaTepiasiB 36ipHUKA Y BiAKPUTOMY AOCTYIII
€KCIIePTHO0 KOMICI€0 IHCTUTYTY 3 TUTaHb TAEMHHULI

(npomokosa Ne 9 gid 18 sxcoemus 2022 p.)

HapzBuyalini cutyarnii: 6e3neka Ta 3axuct: MaTtepianu XII BceykpaiHcbkol HayKoBO-
npakTU4HOI KoHepeHIil 3 MiXkHapoAHOW0 y4acTio. - Yepkacu: YIIB iM. 'epoiB YopHoOUIs
HYU3 Ykpainuy, 2022. - 252 c.

PepakniitHa KoJieris

CagxoBui B. I1. - 1oKTOp HayK 3 AepKaBHOIO yIpaBJIiHHSA, Tpodecop, pek-
Top HanioHa/sibHOrO yHiBEpCUTETY UUBIJIBHOTO 3aXHUCTY YKpaiHU;

I'Bo3ab B. M. - KaHIUAAT TexHIYHUX HayK, npodecop, HayaabHUK YIIIB
iMm. 'epoiB YopHoo6usa HYLI3Y;

MupomHukK O. M. - 1OKTOp TeXHIYHUX HAYK, JOLEHT, 3aCTYITHUK Ha4aJlb-
Huka YIIIb iM. 'epoiB YopHoOuisa HYLI3Y 3 HaBYa/IbHOI Ta HAYKOBOI pO6OTH;

Tumenko 0. M. - 10KTOp TeXHIYHUX HAYK, Npodecop, TOJIOBHUM HAYKOBUH
cniBpo6itruk YIIIb im. l'epoiB Yopuobuasa HYL3Y;

MesibHMK B. II. - KaHgUAaT TeXHIYHMX HAyK, Ha4aJbHUK PaKyJbTeTy I10-
kexxHoi 6e3neku YIIb iMm. 'epoiB YopHoousisa HYLI3Y, eidnogidaabHull cekpemap
KOH(epeHyii;

Bbepe3oBcbkui A. I. - KaHAUAAT TEXHIYHUX HAYK, JOLIEHT, HAa4aJIbHUK Ka-
denpu 6e3neku 06’ekTiB OyAiBHULTBA Ta oxopoHHU npaui YIIb im. 'epoiB YopHo-
ouns HYL3Y, cekpemap kougepenyiri;

Kupuyenko O. B. - f10oKTOp TexHIYHHUX HaykK, npodecop, 3aBifyBady Ka-
benpu noxexxHo-npodinakruyHoi pobotu YIIb iMm. [epoiB Yopuobuasa HYL3Y;

Ilo3peeB C. B. - 0KTOp TexHIYHUX HaAyK, npodecop, npodpecop Kadpenpu
6e3neku 06’ekTiB OyzAiBHULTBA Ta oxopoHu mnpaui YIIB iM. I'epoiB YopHoOuUIA
HYL3Y;

MuraneHnko K. I. - kaHuaaT TexHIYHUX HAyK, JOLEHT, 3aCTYIIHUK Hadya/lb-
HUKa aKyJbTeTy - HauyaJbHUK KadeJpu aBTOMATHYHHUX CHCTEM Oe3leKd Ta
esiekTpoyctaHoBoK UIIIB iMm. 'epoiB Yopuoobusaa HYL3Y;

Kacapym C. O. - kaHuaaT neAaroriyHyMx Hayk, [JOLE€HT, Ha4aJIbHUK Ka-
denpu BulOi MaTeMaTUKU Ta iHpopManiiiHux TexHosorid YIIB iM. 'epoiB Yop-
HoOuis HYLI3Y.

Y 36ipHUKY nojaHi MaTepiasiu JONOBifeHd 3a TaKUMH TEMaTUYHUMH HalpsMaMu:
NPUKJIA/IHI HayKOBi aclleKTH NMPOrHO3yBaHHS Ta 3aN06iraHHsl HaA3BUYaMHUM CUTYyaLisM, 110
NOB’si3aHi i3 MoXKeXaMH; TEXHOJIOTIi MOXKeXKHOI Ta TeXHOTeHHO1 6e3neky; iHbopMalliiHi Tex-
HoJIOTil Ta MaTeMaTH4Hi MoJieJi y BUpillleHH] po6J/ieM nonepeiKeHHs1 HaZiI3BUYallHUX CUTYya-
1il; TeOpeTHYHI Ta IPaKTHUYHI aClIEKTH OXOPOHHU Npalli Ta IMBIJIbHOI 6e31eKH.

© PakysbTet [1b
© YIIIB im. l'epoiB YopHoOusa HYLL3 Ykpainu, 2022



INAHOBHI KOJIETH, ®AXIBII-ITIPAKTHKH,
KYPCAHTHU TA CTYAEHTH!

Big iMeHi KoJieKTUBY YepKacbKOro iHCTH-
TYTYy MOXeXHOoi 6e3neku iMeHi ['epoiB YopHobuis
HYII3 VYkpalHu wupo BiTaww BCiX Y4YaCHUKIB
XII BceykpaiHCBbKOI HAayKOBO-NIPAKTUYHOI KOH-
depeHnuii 3 mixkHapoaHow y4actio «HA/I3BU-
YAHHI CUTYAIIIi: BE3NIEKA TA 3AXUCT»!

Hazn3BryaliHO BaXk/IMBO, 110 PO3TJIAL Npio-
pPUTETHUX NUTaHb Yy rajay3i UBIJIbHOI 6e3MeKH Bi-
JI0yBa€TbCA B NOTYKHOMY HAyKOBO-€KCIIEPTHOMY
cepelOBULLI, 32 y4acCT MpeJCTAaBHUKIB BiJOMHUX
HayKOBUX ILKiJ, (axiBLiB-IPaKTHUKIB, yIpaBJiH-
CbKUX Ta 3aKOHOJABYMX CTPYKTyp, npodeciiHuxX
aconjianii Ta rpoMaZcbKux 06’€JHaHb y paMKax
MiXKraJjiy3eBoro Ta MyJbTHAWCIHHUIIIHAPHOTO Migxo/iB. TaKui KOMIIJIEKCHUHN Mif-
XiJi 06yMOBJIEHO CKJIQZIHICTIO i MacCIITAOHICTIO HASIBHUX MPO6JIEM Y rajy3i MoxKexX-
HOI 6e3IMeKH Ta N0SIBOI0 HOBHUX, HEBIIOMUX paHille, AKi IOTPe6yOTh KOHCOJiAan il
3yCUJIb Mi>KHapOHOI CIiJIbHOTH.

My HazA3BUYAaMHO NMUINAEMOCA THUM, 110 B Pi3Hi POKM aKTUBHUMM y4YaCHHU-
KaMU Iiel koHepeHLii O6y/Ju NMpeACTaBHUKU 3 Pi3HUX KyToukiB Ykpainu, CIIA,
Pecny6siku [losibii Ta iH.

ChniibHUM MOWIYK HISAXiB NPOTUAIl MaclITaOHUM BUKJIHWKAM CbOTOJE€HHS
3abe3mne4ye BAOCKOHAJeHHS HOPMAaTHBHOTO MiAIPYHTH y cPepi LUBIIbHOI Oe3mne-
KU, IPOBeJleHHSl aHaJ/li3y Cy4aCHUX BIMCbKOBO-NOJIITUYHHUX 3arpo3 3 MeTOK BHU-
3Ha4YeHHs ONTHMMaJbHUX HANPSIMKIB PO3BUTKY LIMBIJIbHOI 6e31eKH, po3p0o6Ky cIo-
CO006iB 3aXMCTy MaTepiaJlbHUX i KYJbTYpPHHUX I[iHHOCTEH Yy Cy4YaCHUX COIliaJIbHO-
€KOHOMIYHHMX YMOBax NpU BUHUKHEHHI Ha/I3BUYaHUX CUTYallili, HAYKOBe 06rpy-
HTYBaHHSI CTPYKTYPHU CHUJI i 3ac00iB 3abe3MedeHHs M0XKeXHOI 6e3MeKH, TAKTUKH ix
3aCTOCYBaHHS, NPUHOMIB i c1ocobiB NpOBeJEeHHS aBapiliHO-pATYBaJIbHUX Ta iH-
IIMX HEBiK/IaJHUX POOIT.

BrieBHeHUH, 1[0 BUCBITJIEHHS HOBUX HAaYKOBUX JOCATCHEHDb, KOHCTPYKTUBHI
JMCKyCii Ta BiIBEpTHUH Aiasor, IapTHEPCbKUM MiJXiJ CTaHYTh CBiJUEHHAM HALUIUX
[pardHeHb CIIJIbBHUMU 3YCUJUIAMU CIPUATHA BUPILIEHHIO NPIOPUTETHUX 3aBJaHb
3a0e3neuyeHHs 6e3neKy B KOHTeKCTi pekoMeHoBaHux JICHC Ykpainu cTpaTeriit i3
ypaxyBaHHSIM Cy4yaCHUX TeHJeHIii Ta epeKTUBHUX MexaHi3MiB nmpoTuzil 3arpo-
3aM.

Baxkaro yyacHMKaM KoH¢epeHIil ycnilHoi po60TH, reHepallii HOBUX iJieil B
KOHTEKCTI BUpillleHHs aKTyaJlbHUX TP06JieM IIUBiJIbHOI 6e3neKku!

HavanbHUK

YepkacbKOro iHCTUTYTY MOXKeEXKHOI 6e3neKU
imeHni 'epoiB YopHo6busiss HYL[3 Ykpainy,

KaHAUJAT TeXHIYHUX HayK, npodecop, k
3acayKeHUU npaniBHUK
LIUBIJILHOTO 3aXUCTY YKpaiHy,
reHepaji-Malop CaAy>K0U LIUBIJIbHOTO 3aXUCTY Bikmop I'BO3/]b
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030HOBHM 1Iap Ta He CIPHUSE IJ100a/JbHOMY NOTEMNJIIHHIO, IO-TPETE He YTBOPIOIOTh
TOKCAYHUX MOOIYHUX MPOAYKTIB MiJ 4ac Mokexi i He NoTpebyTh CKJIaJHUX MPO-
LeAyp NpU eKcnyaTtanil.
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Jy6iHiH /], kaHdudam mexHiyHUX Hayk, doyeHm, 'anoHeHKo IO.
HayioHasbHUll yHisepcumem yueginibHoz2o 3axucmy YKpainu

JOCJIIKEHHSA IMPOLIECY IMIPOJII3Y MIJI YAC PO3BUTKY
BHYTPIILIHBbOI MOXKEXKI

BpaxoBy04H CTaTUCTHUKY MOXEXK, 1110 BUHUKAIOTh B NPUMIllEeHHAX )KUTJIO-
BUX Oy/ZiiBeJib Ta YMOBU IX BUHUKHEHHS | pO3NOBCIO/PKEHHS, MOXKHA CKa3aTH, 1110
HalyacTillle pO3BUTOK MOXKeXi BiZj0YBaeTbCS 3 0OMEXXeHHUM JI0CTYIIOM KUCHIO. [Ipu
bOMY 3arvubesib Jito/lel Ha MOXeXax BiJl0yBaEThHCSA HA PaHHIX CTaAifX, IepeBa*KHO
Bii oTpy€eHHA TOKCMYHUMHU ra3amu (CO, COz) [1, 2]. BusHaya/IbHUM NOKa3HUKOM
niJ; Yyac po3BUTKY BHYTPILIHbOI MOXKeXi € Yac nepeOyBaHHS B NPUMillleHHAX KUT-
JIOBUX OyJiBesb JitoAei [3].
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[lig yac BHYTPILIHIX MOKeX 3HAYHO MiJBUIYETHCA TeMIlepaTypa MpHU LbO-
My €Heprid, L0 HaKOlMYyeHa y YAaCTUHKAxX TBEpPAOro TiJla NOYWHAE PO3PUBATHU
3B’AI3KM MiXK aTOMaMU. BUHMKa€e HE3BOPOTHUM TepMiYHUM XiMiYHMN pO3KJaJ BHa-
C/i/I0K BIJIMBY TelJia — ab0 iHaKllle TepMiYHUN pO3KJa/. Y TBOPIOIOTHCA NPOAYKTH
po3najly y ra3omnofiioHOMy arperaTHOMy cTaHi. fKiio 1el npoiec Bifj0yBa€TbCs
6e3 y4acTi KMCHIO, 1[0 € MOXJ/IMBHUM, Llel NpoLec Ha3UBAEMO MipoJii3oM (IPOAYK-
TaMW HENOBHOI0 3ropsiHHsA). /il 6i/IbLIOCTI TBepAUX TiJl, MPoOLEeC MipoJi3y Biaoy-
Ba€TbCA NpU TeMnepartypax Bif 150 °C go 300 °C [4].

TepmiuHe po3k/afiaHHs TBEPZAOro rOPHYOro MaTepiasy HalvacTille npus-
BOJUTBb 10 YTBOPEeHHA rasis. /lepeBrHaA pO3KIaJa€ThCA 3 YTBOPEHHAM BYTi/LIA Ta
rasiB, ledKi 3 AKHUX JIETKO CIaJIaXylThb. BCTaHOBJ/IEHO, 1110 IPU TEPMIYHOMY PO3K-
JIaJlaHHI BifA0yBa€TbCA BHUJAIJIEHHS Ta30NOAiOHUX NPOAYKTIB, TaKUX K, JIOKCHU/]
ByrJlello (BYIJIEKMCIWM ra3), MOHOOKCH/, ByTJIello (YaZHUHM ras), MeTaH, eTHJIEH,
BoJZieHb. CkJ1a/, rasiB, 10 YTBOPIOKTHCA MiJi YaC TEPMIYHOTIO PO3KJIaJlaHHA Jepe-
BUHHU MOXXHa NOJIJIMTH HA JiBa BUJY B 3aJIXKHOCTI Bi/| BIJIMBY Ha OpPraHi3M JIIOU-
HU, IEPLIUN BUJ — TOKCUYHI (ioKCHUA Ta MOHOOKCH/| BYTJIELI0), APYTHUMH BU/J — TO-
proyi (MeTaH, eTUJIeH, BOJIEHD) [4].

Tak B po6oTi [4] npoBeieHi foCaiaKeHHsI TepMiuHOTO PO3KJaJlaHHS TBep-
Jloro roptoyoro Matepiany (nautu ZICIT) B 3a7eXHOCTI Bij TeMnepaTypy NOBEPXHi
Ta BUAieHHS npoAyKTiB nipouisy (CO, COz2) 3 06MexeHHUM JOCTYNOM KUCHIO. [Ipu
IIbOMY, BCTaHOBJIEHO, 110 i3 3pOCTaHHAM TeMIepaTypH BifOyBa€eThcs 36i/blIeHHSA
KOoHUeHTpauii TokcuyHux rasie (CO, CO2) B ra3oBoMy cepeZj0BHILi a KOHLeHTpa-
i KUCcHIO (02) 3MeHIIYEThCHA.
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Puc. 1. 3anexcHicmb memnepamypu nogepxHi, KonyeHmpayii 2asie (COz CO) ma Ku-
cHw (02) 8id wacy onpominerHs (T).

Tak aHasisyrouu puc. 1 MOXKHA 3a3HAYMTH, 1110 Yyepe3 3,5 XB TeMIepaTypa
NOBepXHi TBepAoro roprwyoro marepiany gocarae 100 °C npu uboMy KOHLiEHTpa-
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1[isT TOKCUYHUX T'a3iB, 110 BUAIIAIOThCA ckaagae aisa CO = 87 mr/m3, CO2= 0,81 %,
a KOHLIeHTpalisd KMCHIO B Ta30BOMYy cepeZloBUILi 3HMXKYeTbcd 02 = 19,5 %.

[IpoBeseHi mocaigxeHHs B po6OTi [03BOJISIIOTh OOGI'PYHTOBYBATHU MPOILEC
nipoJii3y (TepMiyHOro po3KJiaJlaHHS) TBepAUX TOPIOYMX MaTepiasiB i3 BUJiIeH-
HAM TokcuuHux rasis (CO, CO2), 3pocTaHHAM TeMIlepaTypyu Ha MOBEPXHi MaTepia-
Jly Ta 3HMXKEHHAM KUCHIO B IPUMILIeHHI )KUTJI0BOI Oy AiBJIi.

/lns 3anob6iraHHs TepMi4HOro pO3KJaJaHHA JepeB’sTHUX KOHCTPYKLIiM Ta
Meb6J1eBOro 00J1aZlHAHHS MPUMIllleHb XKUTJIOBUX OYAiBeJb 101/ IbHO 3aCTOCOBYBa-
TH Cy4acHi 3acOo0M MOXeKOraciHHs TOHKOPO3INUJIEHOK BOJO0 i3 BiANOBIIHUMU
TaKTUKO-TEXHIYHUMHU XapaKTEPUCTUKAMHU [5-7].
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HebGe3neka BUOYXy CTOCYEThCS MaTepialiB i ped4oBUH, 1110 06POO6IIOIOTHCS,
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® TOYKA 3arOpSAHHS;
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3a 3MicT BMillleHUX Y 30ipHUKY MaTepiaJliB BiZjOBiJa/IbHICTb HECYTh
aBTOpH. Te3u ApYKyThCA 3i 30epekeHHM aBTOPCbKoi opdorpadii Ta
NYHKTYyalil.
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