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OCOBJINBOCTI 3MIHU AMIIVIITY A BICHHEKTPY ITAPAMETPIB
I'A30BOI'O CEPEJOBHUIIA IIPU 3AT'OPSAHHI MATEPIAJIIB

[IpoanamnizoBaHi Ta BUABJIEHI OCOOJUBOCTI aMILTITYTHHX OiCIIEKTPIiB THHAMIKM OCHOBHHX HeOe3-
MEYHNX MapaMeTpiB Ta30BOTO CEpeIOBHILA HA IHTEpBaNaxX BiJICYTHOCTI Ta MOSIBH 3aropsiHHS MaTepiaiB
y npumimeHHsx. [Ipodnema, 1o BupillyBaiack, MoJArae y BUSABJICHHI 3arOpsSHb B MPUMIIICHHSAX 10
MTOSIBU TTOKEXKi. Pe3ynbTatn MOCHIKEHD B IJIOMY CBITYATh PO HETIHIHHUN XapakTep THHAMIKH HeOe-
3MEYHUX TIapaMeTPiB ra30BOTO CEPEIOBHUINA JO0 Ta ITICIIs 3arOpsHHS MaTepialiB. BcranoBneHo, mo amn-
JTyAHUE OiclieKTp, HA BiAMIHY BiJ TPaAMLIHHOTO aMIUTITYAHOTO CIIEKTPY HeOe3NeYHUX MapaMeTpiB
ra3o0BOT0 CEPEIOBHUINA, MICTUTH 1H(GOPMAIIIIO I HAIIHHOTO BUSABIICHHS 3aropsiHb. B sSKOCTI Takoi iH-
(dhopmarrii 3apONOHOBAHO BUKOPHUCTAHHS BETUYHHH MO3UTUBHOTO JUHAMIYHOTO Jialla30Hy MO0 aMII-
nityx OicekTpy. BeranoBiieHo, 1110 Tpu 3aropsiHHI CIMPTY MO3UTHUBHA TUHAMIKA aMILTITYJHOTO Oicrie-
KTPY 3MIiHIOETHCS 711 BCiX HeOe3neuyHnX napameTpiB ra3oBoro cepenosuiia. [Ipu npoMy cyTTeBi 3MiHH
xXapakTepHi s miutkHOCTI nuMy (3 1 b mo 30 nb) ta Temmneparypu (3 1 n1b mo 70 ab). Junamiununii
Jiara3oH aMIUTITyX OiCTIEKTpY Ui KOHIIEHTparlii 9amgHoro ra3y 30uismyeTrhest 3 30 1b go 70 nb. Bu-
3HAYEHO, LI0 3arOpsHHS Marnepy CIpUYMHAE 3HIKEHHS AWHAMIYHOTO Aiala3oHy aMIUNTyZA OicHeKkTpy
o1 maitbHOCTI My 3 40 ab mo 20 nb. Ilpw nmpoMy AWHAMIYHHMM miama3oH aMILNTYH OICHIEKTPY IS
KOHIICHTpAIlil YaJHOTO Ta3y Ta TemmepaTypH 30iibmyerbes no 60 ab. [Ipu 3aropsHHI AepeBUHHN 3poc-
Ta€ JMHAMIYHMN J{lana30H aMILITY 1 OicnieKTpy KOHIeHTpailii yagHoro ra3y Big 40 nb no 60 nb, a Tem-
nepatypu — Big 30 n1b 1o 40 nb. BusiBieHo, 1110 npu 3aropsiHHI TEKCTUIIIO Jiana3oH JUHAMIKY aMILTITY
OiciexTpy ans Temneparypu 30iabmryerses Bix 10 1b no 60 xb. B mimomy oxmepskaHi pe3yiabTaTH CBif-
YaTh PO Te, M0 JUHAMIYHI XapaKTepPUCTUKU aMILTITY]] OiCIIEKTpy AWHAMIKH HEOEe3MeUHHX MapameTpiB
ra30BOTO CEPENIOBUIIA MOXKYTh PO3IJSIATHCA B SKOCTI O3HAK PAaHHBOTO BUSBICHHS 3aropsHb y MpUMi-
IICHHSX.

Kuaro4oBi cjioBa: cTiiiKicTh 00’€KTiB, HeOE3MEUHI TO/ii, 3aTOPsIHHS MaTepialliB, Ta30BE CEPelo-
BUIIIE, aMIUTITY JHUI OiCTIEKTp, BHSBJIICHHS 3aropsiHb

1. Beryn

be3neka Ta CTIMKICTh (DYHKIIOHYBaHHS PI3HUX OO’€KTIB € BaXXJIMBUMHU JJIs1 OYy[ib-
AKo1 AeprkaBu [1]. 3a3Buuail mopymeHHs CTIHKOCTI (PYHKIIOHYBaHHs 00’ €KTIB OB sI3aHe
3 BUHHUKHEHHSIM Pi3HOTO poxy Hebesmeunux momiii [2]. HeGesnmeuni nmoii xapakrepHi Oi-
JBIIOCTI 00’ €KTIB TEXHIYHOI Ta exooriunoi cepu [3, 4]. HaitGinbIn mommpeHumMu € He-
Oe3MeYHUMU TOIISIMHM, IO TOB’si3aHi 3 mokexxamu B npumimenasx (ITIT) o6’exris [5].
[le 06yMOBIIEHO 3HAYHOIO MIKOAOIO 37I0POB 10 JIOAUHU [6, 7], 00’ekTam [8] Ta HaBKOIU-
mHbOMY cepenopuity [9, 10], mo HaHOCUTHCS TTOKe)amMu. ToOMy TOJIOBHUM HANPSIMKOM
3a0e3rnedeHHsl 0e3Meky Ta CTIMKOCTI (PYHKIIOHYBaHHSA 00’ €KTIB CIiJl BBaXKATU B MEPIILY
Yepry 3HIKEHHS IKOAM 37I0POB’I0 Ta KUTTIO Jroaunu [11]. ¥V 3B’s3ky 3 1ium mpobiiema
3anoGirans BuHuKHEHHIO [1I1 06’ €KTIB € akTyanbHOIO.

2. AHaJji3 JiTepaTypHUX JaHUX Ta MOCTAHOBKA NMPodieMu

VY po6orti [12] HarononIy€eThCs, MO OAHUM 13 KOHCTPYKTUBHUX MiAXOIB 70 3a0€3-
MEeYeHHs CTIMKOCTI (PYHKI[IOHYBaHHsSI 00’€KTIB CiiJ BBakaTu paHHe BusiBieHHs [1I1.
[Tpu mpomy [13] akmeHT poOUTHCS HA OCOOTUBOCTSIX TUHAMIKK HEOE3MEUHUX ImapameT-
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piB razosoro cepenosuia (I'C) mpu 3aropsunsax. OgHak 0coOIMBOCTI IMHAMIKU HEOe3-
neuHux napameTpiB I'C mochipKyroThes TIIBKH B YacoBiil o6nacti [13]. YacTtoTHa 00-
JacTh MPH [LOMY HE BHKOPHCTOBYEThCS. Bimoma amamtuBHa TexHouoris [14] takox
0OMEXKYy€eTbCsl JUIIE HECTalllOHAPHUMH 32 YaCOM E€HEPreTHUYHHMHU XapaKTepUCTUKAMHU
HeOe3nmeyHnx napamerpiB. Ilepemosi TexHouorii, mo peanizoBani B ctagaaprax EN i
ISO [15-17] Takox OOMEKYIOTHCS 4acOBOIO 00JIacTiO. BigoMa TakoX TEXHOJIOTisS BH-
seienns I1I1, mo 3acHoBaHa Ha BUKOPHCTaHHI gaTdukiB aumy [18]. Tlpu npomy maroun
BHCOKY IIBUIKOIIIO, Il JaTYMKHU MAIOTh BIJIHOCHO HU3BKY BapTicTh. OJIHAK TaKl JaT4yu-
K{ MalOTh ICTOTHHUM HEJOJIIK, 110 MOB’I3aHUM 3 TOMUIKOBUM BusiBiieHHsSM I1IT B 3ae-
KHOCTI BiJl TEeMIepaTypH 0Touyrodoro cepenopumia [19]. Tomy asns migBumieHHs edek-
THUBHOCTI BUSIBJICHHS paHHIX 3aropsiib (P3) 3acToCOBYIOTHCS KOMOIHOBaHI TaTUYUKH, 10
CKJIaMy SIKMX 3a3BHYail BXOAATH NaTYWKHM dagHoro ra3y [20] ta matymk Temmepary-
pu [21]. Ile 0OyMOBIIIOE BUKOPUCTAHHS B HOBUX TEXHOJIOTISAX MCKLIBKOX JATYHUKIB IS
BUSIBJICHHS CyKYITHOCTI 3aJjaHNX HeOe3NmeyHux mapamerpiB [22]. JociimKeHHIO 3amex-
HOCTI IIBUIKOCTI BHAUICHHS TEIla MPH Pi3HINA IHTEHCUBHOCTI TOPIHHSA JIEPEBUHU MIPHUC-
BsiueHa pooOorta [23]. OmHak y [23] mocnipkeHHsT 0OMEXYIOThCS JIUIIE BH3HAYCHHIM
3JIEKHOCTI MK CEpeIHbOIO MIBUJIKICTIO BUJIICHHS TeIlla Ta CepeaHbOI0 1HTEHCHBHIC-
TIO TOPIHHS. AHAJIOTIYHI JOCTIKEHHS] CTOCOBHO OPTaHIYHOTO CKJIa Ta KUMIApUCy HaBe-
neHi B [24]. Ilpu nipomy B [23, 24] HE AOCTIIKYIOTHCSI OCOOIMBOCTI CIIEKTPAIBHUX 0CO-
OJIMBOCTEN APYroro Ta TPETHOTO MOPSIKY 00 OCOOIMBOCTEN 3MiHM y Yaci HeOe3meu-
Hux mapamerpiB ['C. Pi3HOMaHITTS Ta CKJIQJHICTh peagbHOI JTWHAMIKHA HEOE3MeUHUX
napameTtpiB ['C mpumimienp noTpiOyrOTh 3aCTOCYBaHHSI HOBUX MIJXOJIIB 10 BUSBICHHS
il ocobmuBoCTel. Y 3B’S3KYy 3 IIUM aKTyaJIbHUMH CTalOTh JIOCHIJIKEHHSI 0COOIMBOCTEN
MOTOYHOI 3MiHM HeOe3neunux napameTpiB ['C Ha OCHOBI 3aCTOCYBAaHHSI Cy4aCHHUX TEX-
HOJIOT1H B YaCTOTHIA Ta 4acoBii 0OJACTAX, 110 BUKOPUCTOBYIOTHCS B 1HIIUX cdepax.
Tax y poGotax [25-28] po3risnaioThCsi HOBI TEXHOJOTIT BUsBIEeHHs P3, 1m0 3acHOBaH1
Ha MOKa3HUKaxX (PpakTaibHOCTI HeOe3neunux napametpiB ['C npumimens. Hanpuknan,
B [25] BUKOPHUCTOBYETHCS KOpEJSIiifHA PO3MIPHICT BEKTOPY CTaHy HeOE3MEeUHUX Ma-
pametpiB ['C. 3acTocyBaHHS peKypEeHTHHUX Jilarpam 00 3MIHM KOHILIEHTpAIll YaJHOT0
ra3y Ui BUsBICHHA P3 y mpumimieHHSX po3rismaerses B [26]. Mipu peKypeHTHOCTI
BekTopa crany I'C momo kopotkoctpokoBoro mporHosy [T posrmsgaerscs y [27].
Moz[H(biKOBaHa mozenb bpayna nomo npornosyBanss I1I1 omucyerbes y [28]. Texno-
JIOTisl aJaNTHBHUX PEKYPEHTHHX JliarpaMu po3risHyTa B [29]. 3aCT00yBaHH$I TEXHOJIO-
il peKypeHTHHUX Jiarpam Jyis OTEPATUBHOTO BUSABJICHHS HeOe3neyHnx cradiB ['C HaBe-
nero y [30]. Po3BuTOK KOpensmiifHOT TEXHOJOTIT 00 ONEPAaTUBHOTO BHSIBICHHS pe-
KypeHTHUX cTaHiB ['C po3risayTo y [31]. BUkopucTaHHIO CTPYKTYpPHOTO METOJTy BUSIB-
nenns HeOesneunux craHiB ['C mpucBsueHa pobota [32]. OmHak pe3yabTaTH JOCHI-
JDKCHHSI y 3a3HAQUYEHUX BHILE poOOTaX 0OMEXYIOThCS PO3TIISAIOM HEOE3NMEeUHHUX Mmapame-
TpiB JuIIe y yacoBiil o6macTi. IIpu 11poMy BaxJIMBI OCOOIMBOCTI MOTOYHOI AUHAMIKH
HeOe3neyHnx napamerpiB ['C mpu 3aropsiHHSAX y CHEKTpaibHI 00JacTi B HaBEIEHHUX
poboTax He AocHiKytThcs. B po6oTi [33] AOCHIIKYIOTECS MUTTEBI aMILTITYIHI Ta
(a30B1 YaCTOTHI CHEKTPU JUHAMIKU HeOe3neuHux napamerpiB ['C npuminieHs npu 3aro-
PSHHAX. 3a3HAYAETHCS, 10 AMIUTITYAHI YacTOTHI CHEKTPH BUSIBIISIOTHCS MasloiH(opMa-
TUBHUMHU JJIs1 BUSBIICHHS 3aropsiHb. CITijT 3a3HAYUTH, 1[0 TaKUK BUCHOBOK B [33] 3po0iie-
HO Ha OCHOBI Pe3yJbTATIB aMIUTITYJHUX YAaCTOTHHUX CIIEKTPIB JAPYrOro MOPSIKY, SKi HE
BpPaxOBYIOTh CIEKTPAIbHUN 3B’SI30K MK YAaCTOTHUMH CKJIQJIOBUMH, XapaKTepHUM s
HENIHIWHUX TIePEeTBOPEHb. AMILTITYIHI Ta $a30Bi OICIEKTPH, 110 3/1aTHI BUSIBISATA HEll-
HIHI TEepEeTBOPEHHSI HE AOCTIKYIOThCA. Pe3ylbTaTH eKCIepUMEHTAIbHOrO JOCHIA-
’KEHHS B3a€EMHUX 3B’S3KIB MDK HeOe3neuHuMu napamerpamu ['C npu 3aropsiHHsAX HaBe-
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neHo y [34]. OxHak mpejacTaBiieHi pe3ysibTaTh 00MEXYIOThCS KOPEISIIIIMHUMHY 3B’ sI3KaMH
B 4vacoBuil oOmacti. [lpu 1mpoMy KopemsiiiHI 3B’S3KH BPAaXOBYIOTH JIUIIE JIHIMHUN
3B’s130K. CHIeKTpaIbHI XapaKTEePUCTUKHU BUIIE APYTOTO MOPSAKY, IO TO3BOJSIOTH BPaXoO-
BYBATH 1HIII TUIH 3B’ SI3KIB, MPU I[LOMY HE PO3TIISAAIOTHCS Ta HE JTOCIIIKYHOThCS.

TakuM YMHOM, BUKOHAHHUI aHaII3 CBIIYHTH, 1[0 HEJOCTATHLO JOCIIKEHUMHU BH-
SIBJISIIOTHCSI OCOOJIMBOCT1 aMILTITYHUX CIIEKTPIB BUIIOTO MOPSIAKY JJIsi IMHAMIKH HeOe-
sneuyHux napamerpiB ['C npu 3aropsHHsAX y npumimieHHsx. [lo-nepiie e ctocyeThes
JOCIIJKEHHS OICTIEKTPIB — CIEKTPIB TPETHOTO MOPSJKY. Y 3B’SI3KYy 3 UM Ba)KJIMBOIO 1
HEBUPIIICHOI0 YaCTUHOIO MPOOJIEMH, IO PO3TISIAETHCS, € EKCIIEPUMEHTAIbHE JO0CHTI-
JKEHHS OCOOJIMBOCTEM aMILTITYJIHUX OICIIEKTPIB JJIA JUHAMIKA OCHOBHUX HeOe3Ieu-
Hux mapameTpiB ['C mpu 3aropsHHAX y NPUMIIICHHSIX.

3. MeTa Ta 3aBIaHHS J0CJiIKEHHS

Merta po60oTH — TIpoaHaIi3yBaTH Ta BUSBUTH OCOOJUBOCTI aMILTITYyTHUX OiCTIEKT-
piB IMHAMIKM OCHOBHUX HEOE3MeYHUX MapaMeTpiB ra30BOTr0 CepeoBHUIIa IiJ] 4ac 3aro-
PSIHHS MaTepiajiB y IPUMILIEHHSX, SIKi JT03BOJIATh BUKOPUCTOBYBATH OCOOJIMBOCTI am-
TUTITYTHUX OICTIEKTPIB JIJIsi PAHHBOTO BUSIBJICHHS 3aropsiHb Ta 3a1100iraHHsl BUHUKHEHHS
MOXKEX y MPUMIIICHHSX.

JJ1st TOCSITHEHHS MEeTU POOOTH MOCTABJICHO 3aB/IaHHS:

— OOTPYHTYBAaTH JOCIHIKEHHS aMIUTITyTHOTO OICTIEKTpY AJisi TOBUIBHOTO HeOe3-
MEYHOro MapaMerpa ra30BOro CepeOBUINA JJsl JOBUIHLHOIO 33JaHOr0 1HTEpBally dacy
IIpY 3aTOPsIHHI MaTepiaiB;

— OL[IHUTH aMIUNTYJH1 OICHEKTpU HeOEe3NMeYHUX MapaMeTpiB ra30BOro CepeioBU-
11a Ha IHTepBaax BiJICyTHOCTI Ta MOSBY 3arOPsIHHS MaTepiaiB.

4. Marepiajau Ta METOAH AOCTiI7KeHHS

O06’ekTOM JOCHIKEHHS € AuHaMmika HeOe3zneuHux napamerpiB ['C mpu 3aropsis-
Hsix ['M. PobGoua rinoresa nossirae y HasBHOCTI KOPEJALIi MIX CIIEKTPAIbHUMHU CKJIa-
nosumu quHamiku I'C npu 3aropsuusx ['M. BusiBneHHst Takux Kopessiiii J03BOJIUTH
sxicHO BusBIATH P3, mo € mxepenamu [1I1. [IpuitHaTi npunyieHHs Ta CpoLIeHHs BU-
3HAYalOThCSI B TOMY, IO JMHaMika HeOe3neuHux mapamerpiB I'C mpu 3aropsHHAX y
NPUMIIICHHX NMOA10Ha quHaMiku HeOe3neyHux napamerpiB ['C y nabopaTopHiil kame-
pi [35]. JlaboparopHa kamepa J03BOJISE MOJCTIOBATH CKCICPUMEHTAIBHY JIHHAMIKY
HeOe3neyHux napametpiB ['C y crenboBiit 00JaCTi HETEPMETUYHOTO MPUMIIIECHHS MPU
3aropsHHSIX. B eKcrepuMeHTi K TeCTOBI MaTepianyd BUKOPUCTOBYBAIUCS CITUPT, MAIip,
JIepEeBHHA Ta TEKCTWIIb. Y siKOCTI Hebe3neuHux napaMerpis ['C B kamepi BU3Hauanucs
TeMIlepaTypa, HIUIBHICTh UMY Ta KOHICHTpallis dagHoro razy (UI). BumiproBanHus
TeMIepaTypu IpoBoaAMIKCS TeI1oBUM gaTdyukoM TIIT-4, niinbHOCTI 1MMY — ONTHYHUM
natuyukoMm aumy JINII-3.2, a konuentpauii UI' — natunkom Discovery. Pesynsratu Bu-
MiproBaHHs HeOe3neunux napamerpiB ['C 36epiranucs B mam’ati komn totepa. Creria-
JbHE MporpaMHe 3a0e3neueHHs 103BOJISIO OMUTYBATH BUMIPIOBAJIbHI TaTYUKH 3 JIOBI-
JBHUM 1HTEpBAJIOM 4acy. B ekcnepuMeHTI ONUTYBaHHS JaTYMKIB 3/11MCHIOBAIOCH 3 1H-
tepasiom 0,1 c. Iliaman TecroBux marepianiB y JlabopaTOpHiii Kamepi MPOBOJUBCS B
momeHT vacy t 200. JlocmimkeHHs 0COOMMBOCTEH aMIUTITyTHOTO OiCTIEKTPY AWHAMIKA
BUMIpIOBaHUX HeOe3neunux nmapametpi ['C B kamepi BUKOHYBAJIOCS 7Sl ABOX PI3HHX 1
OJIHAKOBHUX 3a TPUBATICTIO 1HTEPBaJIB Yacy, ki BusHavanucs 100 Bimmikamu. [leprmii
iHTepBan obupascs y npoMikky Mk 100-m ta 200-M BuMipamMu Ta BIATOBIZAAB JOCTOBIp-
Hill BIICYTHOCTI 3aropsiHHs (HOpMalibH1 yMOBH). [{pyruii iHTepBan oO0upaBcs B IPOMIKKY
Mix 200-m Ta 300-M BUMipaMu Ta OXOILTIOBAB MOMEHT 4Yacy MOYaTKy 3aropsiHHS B1AIO-
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BiTHOTO Matepiany B Kamepi. JlocmimkeHHs] MpOBOIMIOCS MOCHIIOBHO Ui KOXKHOTO 3
TECTOBUX MaTepiajliB y MOCIIIOBHOCTI: CIUPT, MaIip, AepEeBUHA Ta TEKCTHIIb. [{is1 BiHO-
BJIeHHS HeOe3neunux napamerpiB ['C kamepu mepen KOXKHUM JTOCTIKSHHSIM 3arOpsTHHS
Matepiaiy 3aiicHIoBasiacs mpupoaHa BeHTwsALis ['C kamepu mpoTarom 5 XB.

5. Pe3yabTaTu n0ciigxeHHs aMILIITYIHOTO OicneKTpy AMHAMIKH apaMeTpiB
ra3oBoro cepeJ0BHUINA NPH 3arOpPsiHHI

5.1. OOrpyHTYBaHHSI JOCJHI/PKEHHSI aMILUIITYAHOro OicieKTpy AMHAMIKHU
He0e3MeYHoro napaMeTpa ra3oBoro cepeaoBHIIA

bicniekTpu € 0JHUM 13 BIJTHOCHO HOBUX 1HCTPYMEHTIB BUSBJICHHS 3B’ SI3KIB 4aCTOT-
HUX CKJIaJ0BHX Ta iMeHTU(IKAIlll HEMHIHHUX BIACTHBOCTEH y pisHHX mporecax [36].
3acrocyBaHHs OICTIEKTpY JJIsl BUSBIICHHS 3aTOPSIHb €JIEKTPOOOIaIHAHHS PO3TIIAIAETHCS
y [37] 3a3HavaeThCes, M0 BUSBICHHIO 3arOpsiHb €JIEKTPOOOIaIHAHHS MTEPEIIKOKAE Ha-
SBHICTh IIYMIiB Tayca, sSIKi BaXKO YCYHYTH SIK MEPELIKOLY. VY [38] HaroJIoNIy€ThCs, 1O
6lcneKTp € TIOTY>KHUM THCTPYMEHTOM JJIsi aHaJi3y OCOOJIMBOCTEW MPOIIECIB, PO3MOILT
SKHX BIIPI3HSAIOTHCS BiJ rayca, Ta IpUIYLICHHs MpoIleciB rayca. bicmekTpu HagaroTh
OubIIIe KOPUCHOI 1H(OpMAIIil MOPIBHIHO 3 KIACUYHUM CHEKTPOM MOTYKHOCTI. O1riHKa
B(f1,f2) 6iciektpy, BignosiaHo 10 [39], BU3BHAYATHMETHCS SIK:

B(f1,f2) = X(F)X(f2)X" (f1+f2), Q)

ne B(f1,£2) — ¢ynkuis HezanexxHux 3minauX f1 Ta {2, 1110 MaroTh ceHC BIANOBITHUX Ya-
N-1

crotoux iHnmekciB; X(f)= Zx(k) exp(—j2nfk /N), (0<k<N-1) Bu3Hauyae mepeTBO-
k=0

penHs Oyp’e ns noBuUIbHOrO YacTtoTHOro iHaekcy f (0<f<N-1) Ta 3agaHoi qUCKpETHOI
mHOMHU {Xx(k)} 3HAUeHb mOCHIHKyBaHOTO TPOIlECY; * — O3HAYaAE OmepaTop KOMILICK-
CHOTO crojydeHHs. [Ipu 11boMy JOBIILHOMY YaCTOTHOMY 1HJAEKCY f BiJITOBilae BeH-
yrHa yactotu f/T I'n. Tyt Bennuuna T BU3HAYa€THCS IHTEPBAJIOM 33JaHOI JUCKPETHOI
MHOXHMHH {X(k)} B cexynmax. OuiHka OicnekTpy, 1m0 BuzHayaeThbes (1), € KoMIuieke-
Hoto BenuunHOMW. [le o3Hauae, mo 3amicth (1) MOKHA PO3TISAATH BIAMOBIIHI OLIIHKU
aMITiTyau Ta ¢dasu oicnektpy. s mociipKkeHHsT aMIUIITyJHOTO OICIEKTpy JUIsl IOBi-
JBHOTO 1HTEpBaTy AMHAMIKK HeOe3neuHoro napamerpa I'C mponoHyeTbcs BUKOPHUCTO-
BYBATH OI[iHKY, III0 BU3HAYAETHCS SIK:

AB(f1,2) =10Ig(| X (F) X (F2)X" (F1+2)), ()

ne AB(f1, £2) — ¢ynkiis 3minaux f1 1 2, o BU3HAYae OIIHKY aMIUTITYHOTO OICTIEKTpY
st noBinmeHOrO HeOe3nmeunoro mapamerpa ['C, MmO XapakTepu3yeThCs TUCKPETHOIO
MHOkuHOWO {x(k)} 3HaueHb mapamerpa Ha 3aJaHOMY 1HTEepBaii crocTepexeHHs. OiHkKa
aMILTITYTHOTO OicTieKTpy (2) TIO CyTi € METTEBOIO JJIS iIHTEPBATY, OCKUIBKA BU3HAYAETHCS
KOHKPETHOIO TUCKpeTHOI0 MHOKMHOW {X(k)} 3HaueHnp HeOe3neuHoro napamerpa I'C Ha
3amaHoMy iHTepBati. [Ipu oMy ortinka (2) BUMiproeTbes B b, 110 J03BOJISIE 3IHCHIO-
BaTH MEPEeXij] B/l OIIHKK OICTIEKTPY aMILUTITYAU A0 OLIHKHK OICTIEKTPYy MOTY>KHOCTI. Tou-
HICTh OIIHKU (2) BU3HAYAETHCS TOYHICTIO OIiHKK criekTpy X(f), 110 BU3HAYAETHCS TPH-
BaJTicTIO 1HTepBany auckpeTHoi MHOXUHU {x(k)}. Crigyroun [40], 31 301IbIICHASM ITET
TPUBAJIOCTI TOYHICTH OIiHKHU criekTpy X(f) 3pocrae. Y pobotax [41, 42] nmokazaHo, 110 B
3arajJlbHOMY BUIAIKy Ui BEJIMKWAX 3HA4eHb N OIIHKH peaJbHOI Ta MHUMOI YacTHH
Oicriektpy (1) BUSBISIOTHCS aCUMIITOTHYHI HE3MIMICHUMU Ta CTATCUHUMHU. 3aIrpOITOHO-
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BaHa OIiHKA (2) IPYHTYEThCSA HAa BUKOPUCTaHHI JorapuMidHoi (yHKIIi Ta J03BOJISAE Ha-
JIaTH BIATIOBIIHY Bary pizHuM amiutitygam Oicriektpy (1). Hampuknan, mist amrmiity,
MEHIIUX OJMHMIII, OIliHKA (2) € HeraTuBHOW. {7151 aMITIITY ], 0 MEPEBUIIYIOTh OJUHU-
110 OIliHKa (2), € mo3uTUBHO. [[1ITbOBUM 3aBIaHHSM JOCIIIKEHHS € aHai3 aMILUTITYId
OicniexTpy auHaMiky HeOe3neunux mapamerpiB ['C Ha iHTepBanax BiICYTHOCTI Ta HasB-
HOCTI 3aropsiib. ToMy MO>XKHA OOMEKHUTHCS aHAJII30M JIUIIE O3UTUBHUX 3HAYEHB OLIIHKU
(2) nns pizaux Hebesneunux napamerpiB I'C. [Ipu npoMy HeraTwBHI 3Ha4eHHs (2), 110
BIJINIOB1/Ial0Th MAJIUM 3HAYEHHSAM aMIUTITYAU OICIIEKTPY, MOKHA 3HEXTYBATH.

5.2. OniHka aMIUTITYTHUX OiCIeKTPiB IMHAMIKH MapaMeTpiB ra3oBoro cepe-
JAOBHUIIA NP 3arOPsiHHI MaTepiaJiiB

JlocnipkeHHsT BUKOHYBAJIOCh HA OCHOBI aHai3y MO3UTHBHUX 3HAYEHb OLIHKY (2) Ha
1HTEepBaJIaX BiJICYTHOCTI Ta HASIBHOCTI 3aropsiHHS TecTOBUX MartepiaiiB. [Ipu mbomy B siko-
CTi IHTErpaJbHOI O3HAKU JUTA XapaKTEPUCTUKH aMIUTITYIHOTO OICTIEKTPY BUKOPHCTOBYBA-
Jach Mipa, siKka BU3HAYaJIach JUHAMIYHUM J1alla30HOM MO3UTHUBHUX 3HadeHsb (2). Ha puc. 1
HABEJICHO JiarpaMyl TMHAMIKY MTO3UTUBHUX 3HAYEHb aMILTTy U OictiekTpy (ab) s mocmi-
TokyBaHux napameTpiB I'C Ha iHTepBasiaX BiZICYTHOCTI 3aropsiHb BIIMIOBITHAX MaTeplaiB.
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Puc. 1. liarpamMmu quHAMiKM MO3MTHBHUX 3HA4YeHb AMILIITYAM OicreKTpPy HeGe3Nme4yHHMX Na-
paMeTpiB Ha iHTepBajax, 0 NepeaylOTh (BiICYTHOCTI) 3aropsiHHSIM TeCTOBUX MaTepiajiB: a —
CIHUPT TA TeKCTWIb; 0 — manip Ta fepeBHHA

O Tum

B Temneparypa

AHazoriyti fiarpaMu Ha 1HTEpBajaxX 3aropsHHsS TECTOBUX MaTepiajliB HaBEJIEHO
Ha puc. 2.
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Puc. 2. liarpamMu AMHAMIKY NO3NTUBHHUX 3HAYEHb AMILTITYIH OiclieKTpPy HeGe3NMeYyHUuX napame-
TpiB HA iHTepBaJIax 3aroPsIHHS TECTOBUX MaTepiaiB: a — CIUPT Ta TEKCTHIb; 0 — mamip Ta 1epeBUHA

Takum uymHOM, HaBeneHi puc. 1 Ta puc. 2 niarpamu, UTIOCTPYIOTh OCOOJIMBOCTI
aMIUTITYJHOTO OICTIEKTPY AJisl HIUIBHOCTI AuMY, KoHueHTpauii Ul ta temneparypu I'C B
nabopaTopHiil Kamepi Ha IHTEepBalax BiACYTHOCTI Ta HAsBHOCTI 3arOpsHHS TECTOBUX
MaTepiaiiB.

6. OOroBopeHHs1 pe3yJbTATiB J0CTI/KEeHHS] aMILTITYIHOr0 OicneKkTpy mapa-
MeTPiB ra30Boro cepeaoBHINA MPU 3arOPsSIHHI

I3 miarpam Ha puc. 1 Ta puc. 2 cuiaye, mo AuHaMika HeGe3neunux napametpis ['C
y J1abopaTopHii KaMmepi Ha 1HTEpBajgax BIJICYTHOCTI Ta HAasABHOCTI 3aropsiHb TECTOBUX
I'M y 3araibHOMY BHIIQJIKy Ma€ CTAaTHCTHKY, IO BIJPi3HSAETHCS BiA rayca. Jliarpamu,
10 HaBeJIeH1 Ha puc. 1, CBITYATh MPO Pi3HUHN PiBEHb MO3UTUBHOI JUHAMIKH aMILTITYI-
HOTO OICTIEKTPY Ha IHTEepBaJIaX BiJICYTHOCTI 3aropsHb. Llel dakT B miomy oOymoBe-
HUI 0COOIMBOCTSAMU MPOBEACHHS eKCTIepUMenTy. [lo-Tiepie, 1e cCTocyeThest yXBaaeHOoi
YeproBicTi MiAnany TecToBUX MarepiaiiB. [lo-npyre — 3acTocyBaHHSM MPUPOJIHOT BEH-
TSI Tab0paTOpHIA KaMepH Micis KOKHOTO IMiINaly Marepiany Ta OOMeXeHHM Ya-
coM BeHTWIALII. [lpu npomy oOmexxeHuit yac BeHTWIALIT, MaOyTh OyJI0 HEIOCTATHIM
JUIsL IOBHOTO BiAHOBIEHHs BuxigHoro ctany I'C B xamepi. [lpuponna BeHTHIIALIS Ka-
MepH OUIBIIOI0 MIPOI0 MPOSBISETHCS TMPHU BITHOBJICHHI BUXITHUX 3HAaY€Hb HeOe3meu-
Hux napametpiB I'C micns miamany cnupty, namnepy Ta aepeBa. Hampukiazn, BUXigHui
ctad I'C 10 3aropsiHHs CHUPTY XapaKTEepPU3YEThCS MO3UTHUBHOIO JUHAMIKOI aMILIITY /-
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Horo Oicriektpy Tinbku ans Ul axa gopiBaioe 30 ab. Ilicns 3aropstHast cnupTty Ta 00-
MEXEHOI B Yaci MpUpoIHOi BeHTUIALi kamepu ctad ['C B kamepi mepes miamnaioMm ma-
Nepy XapaKTepU3yEThCS TO3UTUBHOIO JUHAMIKO aMILTITYJHOTO OICTIEKTPY TS IIiJTh-
HOCTI numy, KoHIeHTpailii UI' ta remnepatypu, mo nopiHwooTh 40 1b, 10 1b 1 10 n1b
BignosinHo. Ilicas 3aropsHHs mamepy Ta BEHTWIALII KamepH 3anumikoBuit cran ['C,
CIIIIYIOUW JaHUM Ha pucC. |, XapaKTepu3y€eThCs TIO3UTUBHOIO JHHAMIKOIO aMILTITYAHOTO
OicekTpy JUIsl UIUIBHOCTI aumy, KoHmeHrtparii Ul' ta temmepaTypu, sika CTAaHOBHTH
40 nb, 40 nb ta 30 ab BignoBimHO. Lle 03Hauae, MO 3aropaHHs Manepy B Kamepi Ipu3-
BOAUTH J0 30UIbIICHHS BEJIWYMHU TMO3UTHUBHOI AMHAMIKA aMIUTITYJHOTO OICIIEKTpY
koHueHTpaiii UI' Ta remneparypu a0 40 ab 1 30 nb BignosigHo. [licist 3aropsiHHs ne-
PEBUHU Ta HACTYMHOI BEHTUJIAIT KaMepH 3aJMIIKOBUI CTaH HEOE3MEUHUX MmapaMeTpiB
I'C, xapakTepu3yeTbcsl 3HM)KEHHSIM TMMO3UTHBHOI JUHAMIKM aMIUIITY/IHOTO OiCHEKTpY
muist kornentparnii UI' ra remmniepatypu, mo cranoButs 30 1b Ta 10 nb BianmosiaHo.

3 naHuWx Ha puC. 2 BUILTUBAE, M0 AMHaMiKa HeOe3neunux napamerpiB ['C B kamepi
Ha 1HTEepBaJlax 3aropsiHHS HOCUTH XapakTep, 110 BIAPI3HAEThCA BiJ rayca. Hampukian,
[IpU 3aTOPSHHI CIIUPTY MO3UTHBHA TWHAMIKA aMILUTITYAHOTO OiCTIEKTPY 3MIHIOETHCS IS
ycix Heoe3neunux mapametpiB ['C. [Ipu oMy CyTTEBI 3MIHU MalOTh MICIE IS IILIb-
HocTi umy (3 1 nb mo 30 nb) Tta temneparypu (3 1 n1b no 70 nb). Jlunamika amrumity -
HoTro OicniekTpy s koHIeHTpalii UI' y pasi 3aropsHHsa cnupTy 30ubmyeThes 3 30 n1b
no 70 nb. Lle o3nauae, Mo 3aropsiHHA CIIUPTY CIPHYMHSE CYTTEBI HENiHIWHI 3MIHHU Y
JUHaMIII JociipkyBaHux HeOesneunux mapametpiB ['C. Ilpu 3aropsiHH1 manepy, ciii-
JYIOUW 3 pHUC. 2, 3MEHIIYEThCS JUHAMIKA aMIUTITYTHOTO OICHEKTPY IIUIBHOCTI UMY 3
40 nb no 20 nb. Ilpu upboMy nMHaMiKa aMIUTITYJHOTO OicriekTpy KonueHTpamii Ul Ta
Temnepatypu 30ubiryerses 10 60 ab. Lle o3Haydae, M0 03HAKaMU MMOYATKY 3arOpsIHHS
nanepy Moke OyTH 3a3Hau€HUM XapakTep JUHAMIKM aMIUTITYyJIHOTO OicrekTpy. 3aro-
PSIHHS IEPEBUHU NMPU3BOAMTD J0 PI3HOI 3MiHM BUXIAHOI IWHAMIKU HeOe3NeYHHX mapa-
metpiB ['C. Ilpu nupomy AuHaMIKa MUIBHOCTI UMY Maie HE 3MIHIOEThCSI Ta XapaKTe-
pusyetbes BenuunHowo 40 1b. Ane nunamika koHuneHTpamii Ul 361ibmyeTses 3 40 n1b
1o 60 nb, a remnepatypu — 3 30 1b 10 40 nb. Ile o3Havae, MO0 0O3HAKOIO 3arOPSHHS Ji€-
PEBUHH MO>KE€ BHCTYNATH 30UIBLICHHS JUHAMIKHM aMIUTITyIHOTO OiCIIEKTpY KOHIIEHTpa-
uii UI'. Tlpu 3aropsiHHI TEKCTHIIO AUHAMIKA IIUTLHOCTI UMY 3MIHIOETHCS 1 BU3HAYa-
eThes BenmmunHO 40 nb. Jlnaamika koHnentpaiii UI' Takok He 3MIHIOEThCS, ajie Xapa-
krepu3yeThes BennunHowo 30 nb. [Ipu ipoMy auHAMIKa aMIUTITYTHOTO OiCTIEKTPY TeM-
neparypu 30utbiyeThes Bil 10 n1b no 60 nb. Lle o3Hauae, 1110 03HAKOIO 3aropsiHHS TEK-
CTHJTIO € 30UTBIICHHS AMHAMIKH aMILUTITYAHOTO OiCTIEKTPY TeMIepaTypH.

OTxe, pe3ysbTaTH HaBEICHUX HA pUC. |, 2 eKCrIepUMEHTAIbHUX JTOCIIKEHb CBi-
4aTh, MO CTATHCTHKA AUHAMIKK HeOe3neunux nmapamerpiB ['C B kamepi Ha iHTEpBaax
BIJICYTHOCTI Ta HasBHOCTI 3aropsiHb TECTOBUX MaTepialliB BIAPI3HIETHCS Bij rayca. Lle
O3Hauae, 10 BUSBJICHHS HEOE3MEeUHUX 3MiH y AuHaMilil Hebe3neuHux mapamerpi ['C
BUKJIMKaHUX 3arOpsIHHSIMHU MaTepiajiiB MOTpedye 3aCTOCYBaHHS METO/IIB CIIEKTPATIbHOTO
aHaJizy TpeThoro (OICIEKTPY) Ta BUILOTO MOPSIKY (MOJICIEeKTpY). MEeToau crieKTpab-
HOTO aHaJIi3y JAPYTOro MOPSIAKY MPH I[OMY BHUSBISIFOTHCS HEAOCTATHHO CPEKTHBHUMH.
B npomy ceHci BUKOPHCTaHHS aMIUTITyJHOTO OICIIEKTPY BHSIBISETHCS HEOOXITHUM 1
BurpaBaaHuM. OJTHaK YMOBH BUKOPUCTAHHS aMILTITYAHOTO OiCHeKTpy AJisi (iKCOBaHO-
ro IHTE€pBaJly BUMIPIOBaHb HE JO3BOJISIIOTH OTPUMATH 1H(OpPMALI0 PO MOMEHT Yacy
MOSIBU 3arOpsIHHS, 110 € BaXJIMBUM MPAKTUYHUM MOKA3HUKOM IOAO BUsBIeHHS P3.
[Ipu IbOMy MOMEHT 3aropsiHHS Ha OCHOB1 aMILTITYIHOTO OiCIieKTpy OyJ/ie BUZHAYaTUCS
JIMILIE 3 TOYHICTIO YaCOBOT'O MOJIOKEHHS BUMIPIOBAHOTO 1HTEpBaiy. KpiM TOro TOYHICTh
OOYMCTICHHS aMILTITY/] OICTIEKTpY 3aie)KaTUMe TepEeBa)KHO BiJ TPUBAJIOCTI 1HTEPBAY Ta

-
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YaCTOTH AUCKPETH3allil BUMiproBaHb. UM OLiblia TPUBATIICTh LIBOTO 1HTEPBATY, TUM TO-
gHiIIe oouncaeHHs cnekTpy Pyp’e Ta aMIUTITy THOTO OICTIEKTPY TUHAMIKH HEOE3EUHOTO
napamerpa I'C. ¥ mocnimkeHnHi aMIutiTytHoro OicnekTpy iHrepsan BuzHadascs 100 Bifg-
JiKaMH BUMIpIoBaHb AaHuX. [Ipy niboMy iHTepBan AuCKpeTu3allii cranoBuB 0,1 cexyHmy.
Tomy onepxxani pe3ynbraT 00OMexyroThes iHTepBasioM 10 cekyHn. [[ns miporo iHTEpBamy
pO3aUIbHA YacTOTHA 34aTHICTH cTaHOBUTH 0,1 I'm. TlepeBara mociimxeHHs mossirae B HO-
BU3HI Ta OPHUTIHAIBHOCTI PE3yJbTaTiB, IMOB’SI3aHUX 3 BUKOPHCTAHHSM aMIUTITYJIHOTO
OicriekTpy auHamiku HeOe3zneyHux napametpiB I'C Ta MOXIMBOCTI MOr0 BUKOPUCTAHHS
s BusiBiieHHs1 P3 3 meroro HeponymeHHs 111, JIo oOMexeHb TociiKeHHsT MOKHA BiJI-
HECTH T€, 10 Pe3yJIbTaTH €KCIIEPUMEHTAIBHUX BUMIPIB JUHAMIKM HEOE3MEeUHUX Mapame-
TpiB I'C oTprmaHi nuiie y 1abopaTopHiii kamepi. Y 3B’S3Ky 3 [IUM OTPUMaHi pe3yJIbTaTu
noTpeOyI0Th JOAATKOBOI MEPEBIpKM BOTHEBHUMH BHITPOOYBAaHHSIMHU 3 YpaxyBaHHIM pea-
JHHUX TOPIOYMX MaTepialiiB JAJisi KOHKPETHUX MPUMIIIEHb OyAiBelb Ta CIIOPY/I.

7. BucHOBKHM

1. HaBeneno oOrpyHTYBaHHS JOCIIPKEHHS aMIUTITYJHOTO OICIIEKTpy IMHAMIKA
JOBUIBHOTO HEOE3MEUHOTo MapamMeTpa ra30BOro CepeoBHINA MPU 3aropsiHHI Martepia-
JiB. AMIUTITYHI 3HaYeHHs OICTIEKTPY Ui 33aHOTO 1IHTEPBAITy JOCTIIKYyBaHOTO Hebe-
3MEYHOTO MapamMeTpa ra30BOro cepeoBHIla MPOMOHYETHCS Jorapu@myBaTu Ta Gopmy-
BaTH HA OCHOBI IIMX JAHUX OIIHKW aMILTITyIHOTO 6icneKpr Lle no3Boisie /:[ocni/:pKy—
BaTU OCOOJMBOCTI aMILTITY 61CH€Kpr HI0JI0 IMHAMIKM HeOE3MeUHHUX HapaMeTplB ra-
30BOr0 Cepe0OBUIIA JJISl JOBUIBHUX 1HTEPBAIIB HA OCHOBI aHaJI13y JTUHAMIYHOTO JIiama-
30HY aMIUTITY/1 OiCTIEKTPY MPH 3aropsiHHAX Pi3HUX MaTepiaiB.

2. 3aificHeHa OIlIHKa Ta BUSBIEHI OCOOJMBOCTI aMILTITYAHOTO OICTIEKTPY JAMHAMI-
KM OCHOBHMX HEOE3MEeYHUX MapaMeTpiB ra30BOr0 CEpeOBUIIA HA MPUKIIAII 3aTOPSIHHS
TECTOBHUX MaTepiajiB y JabopaTopHiii kamepi. Pe3ynpTaT AOCHIKEHb CBiYaTh MPO
T€, IO XapakTep JAWHAMIKU JOCTIIKYBaHUX HEOE3MeYHUX MapaMeTpiB ra3oBOro cepe-
JIOBHIIA 32 BIACYTHOCTI Ta HAasABHOCTI 3arOpsiHHS MaTepiajiB Bipi3HseTbes Bia [ayca.
Bcranomneno, mo ammuriTyna OICIEKTPY, Ha BIAMIHY BiJl aMIUNITyAH TPaIUIIHHOTO
CHEeKTpa HeOe3MEeUHUX MapaMeTpiB ra30BOr0 CepeAoBHUINA, MICTUTH iH(OpMaIlio, J0C-
TaTHIO IS HaJIWHOTO BUSBICHHS 3aropsiHb y MpHUMimIeHHI. Y pa3i Takoi iHdopmarii
BUKOPUCTOBYETHCSI BEJIMYMHA MO3UTUBHOTO AMHAMIYHOTO Jlana3oHy aMIUTITY] OicTex-
TPy Ha BIANOBIIHOMY IHTEpBaJNi CIOCTEpEXEHHsS. BcTaHOBIEHO, MO MpH 3aropsHHI
CIIUPTY MO3UTHUBHA JIMHAMIKA aMILTITY]l OICTIEKTPY 3MIHIOETHCS ISl YCiX HEOE3MEeUHUX
napameTpiB ra3oBoro cepenoBuiia. CyTTeBi 3MiHM XapakTEpHi IS MIIIBHOCTI UMY
(1n1b-30ab) Tta TemmnepaTypu razoBoro cepenoBuma (1a1b—70ab). Jlunamiunuii miamna-
30H aMIUTITY] OICTIEKTPY I KOHIIGHTpaIlii 4YaJHoro ra3y 30umbmyerbest Big 30 nb mo
70 nb. Pa3zom 3 1iuM BUSIBIICHO, 1110 3aTOPSIHHS Marnepy CIpPUYUHSAE 3HUKEHHS TMHAMIY-
HOTO Jiana3oHy aMIuTTy ] OicekTpy s mibHocTI qumy 3 40 n1b mo 20 nb. Ilpu upo-
My JIMHaMIYHUH J1aMa30H aMIUTITY]1 OICHEKTPY AJi KOHLUEHTpAllil 4aJHOro razy Ta Te-
Mriepatypu 30utbiryerbest 10 60 nb. 3aropsiHHS epeBUHU BUKIUKA€E 3DOCTAHHS JTUHA-
MIYHOTO Jlana3oHy aMIUNTY] OICTEeKTpY JUIsl KOHIEHTparii yagHoro rasy 3 40 ab o
60 nb, a remnepatypu — 3 30 nb 1o 40 ab. [Ipu 3aropsiHHI TEKCTUIIIO TUHAMIYHUH JTia-
Ma30H aMILTITY]l OiCTIeKTpY Il Temnepatypu 30ubmryeThes 3 10 1b go 60 nb.
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CHARACTERISTICS OF THE AMPLITUDE CHANGE OF THE BISPECTRUM OF THE
PARAMETERS OF THE GAS ENVIRONMENT DURING IGNITION OF MATERIALS

The features of the amplitude bispectra of the dynamics of the main dangerous parameters of the
gas medium at the intervals of the absence and appearance of ignition of materials in the premises were
analyzed and revealed. The problem to be solved is the detection of fires in the premises before the fire
appears. The results of the research in general indicate the non-linear nature of the dynamics of
dangerous parameters of the gas environment before and after the ignition of the materials. It was
established that the amplitude bispectrum, in contrast to the traditional amplitude spectrum of
dangerous parameters of the gas environment, contains information for reliable detection of fires. As
such information, it is proposed to use the value of the positive dynamic range in relation to the
amplitudes of the bispectrum. It was established that when alcohol ignites, the positive dynamics of the
amplitude bispectrum changes for all dangerous parameters of the gas environment. At the same time,
significant changes are characteristic of smoke density (from 1 dB to 30 dB) and temperature (from 1
dB to 70 dB). The dynamic range of the bispectrum amplitudes for carbon monoxide concentration
increases from 30 dB to 70 dB. It was determined that the ignition of paper causes a decrease in the
dynamic range of the bispectrum amplitudes for smoke density from 40 dB to 20 dB. At the same time,
the dynamic range of bispectrum amplitudes for carbon monoxide concentration and temperature
increases to 60 dB. When wood catches fire, the dynamic range of amplitudes of the carbon monoxide
concentration bispectrum increases from 40 dB to 60 dB, and the temperature increases from 30 dB to
40 dB. It was found that when textiles catch fire, the range of bispectrum amplitude dynamics for
temperature increases from 10 dB to 60 dB. In general, the obtained results indicate that the dynamic
characteristics of the amplitudes of the bispectrum of the dynamics of dangerous parameters of the gas
environment can be considered as signs of early detection of fires in the premises.

Keywords: stability of objects, hazardous events, ignition of materials, gaseous environment,
amplitude bispectrum, fire detection
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