BeBeneHune AHanu3 U NpPorHo3mpoBaHue 4YpesBbldanHbix cnTyaumn (HC) ¢ MaccoBbIM
rnopa>keHnem ngen n paspylieHmeM MatepumabHbiX LEHHOCTEN ABNSETCSA
aKTyaJIbHOW coumnasnbHO-9KOHOMUYEeCKon npobaemoin. MNpu oueHKe pucka NPUPOSHbLIX U
TEeXHOreHHbIX KaTacTpod B PegepasibHOM 3aKOHE PO Nel23-P3 «TexHU4Yeckunmn
pernamMmeHT o TpeboBaHUAX NoxxapHon Bbe3onacHoCcTU» [1] pernamMeHTUpyeTCs
NCNosib30BaHMe MeTOAUK, YTBEPXAEeHHbIX pykoBoacTtsoMm MYC Poccum [2,3]. OgHako
HOPMMpPYeMble NoKa3aTenn npeaesibHbIX COCTOSAHUI NoparKaeMbiX 06 bEKTOB MO 3TUM
MeToOMKaM He B NOJIHOM 0bbeMe KOppenmpyoTcsa C KpUTUHECKMMN 3HAYEHNAMU

rnopa <katowmnx akTOPOB peasibHbIX MoXXapoB. 3apybexxHble cTaHAapThl [4,5] n
oTeYyeCTBEHHble aHasIoru, ABASAKLWMECA NX ayTECTUYHbIM NMepeBoaoM, NpeaHa3HayYeHbl
ONs Knaccuukayumm ropro4ecTy U CpaBHUTENBHOW OLLEHKN BOCMJ/IAMEHSAEMOCTH
MaTepmnasioB MOKPOBHOIO CJ104 NMakeTa ofexxabl. B kayecTBe TeNJI0BOro NCTOYHUKA
NCNOIb3yeTCA MUKPOropesika creumasbHON KOHCTPYKUMK, hopMMpytoLLas niams
onpeneneHHbIX NPOCTPAHCTBEHHbIX pa3MepoB. B 3Tnx MeTofax He pernamMeHTUpyeTCs
MJOTHOCTb TEMNJIOBOr0 NOTOKAa N BpeMs ero BO34eNCTBUsA. bes aTux napamMeTpoB
HEeBO3MOXXHO MPOrHO3MpPoOBaTb NMOXKapHY ONacHOCTb MaTepuasos ANS
WHOWBUAYANIbHOW 3alLUMTHON o4eX bl B peasibHbIX YC/I0BUSAX BO3OENCTBUSA
rnopax<katowmnx akTopos noxapa. Metoabl [6-9] npegHa3Ha4YeHbl B OCHOBHOM 415
OLLeHKN TePMO3aLLUNTHbLIX CBONCTB NMakeTa C HEroprYMMn MmaTepurasaMmm NOKPOBHOIO
CJ108 U3 CUMHTEeTUYeCKNX BONOKOH (Hanpumep, Nomex, Kelvar) npu pagnaunoHHo-
KOHBEKTUBHOM Harpese Ha OorpaHU4YeHHOM y4YacTKe MOBEepXHOCTU NakeTa AMaMeTpoMm
40 MM. B nuTepaType nMeloTCsa KpanHe orpaHu4eHHble JaHHble Mo MeTo4aMm
KOMMNJIEKCHOW OLLEHKN MOXXapHOW ONacHOCTU NakeTa o4exabl C MaTepuasaMmu
MOKPOBHOIO €104 40 M nocae Mmogndunkaumm sameanntensamm ropeHnsd. B Takumx
MaTepuanax Npu MHTEHCMBHOM Harpese MOryT NpoTeKkaTb PU3NKO-XUMNYECKMe
rnpeBpaLleHns, CoONpoBOXK4aeMble MOorjoueHNeM 1 BblgesieHneM TenJja u BamsaLlime
Ha TepMo3awnTy nakeTa. B npobneme aHanmsa noxapHoro pucka [10] yunTtbeiBatoTCS
ABe KOMMNOHEeHTbl. OgHa UX HUX - BEPOSATHOCTb PUCKA BO3HNKHOBEHWUS aBapUNHbIX
CUTyauun, BTopas - BEPOATHOCTb BOSHUKHOBEHNSA TEPMUYECKNX 0XKOrOB Pa3/INYHON
CTeneHn TSXKEeCTU Ha OTKPbITbIX y4aCTKaX KOXXHOIMo nokposa. B dpyHOaMeHTanbHOW
paboTe [11] 0606LLeHbl pe3ynbTaTbhl SKCMEPUMEHTaIbHbIX AaHHbIX MHCTUTYTOB NASA
Mo BOCMNPOU3BEAEHUIO TEPMUNYECKNX 0XKOIroB 6B1M006BHEKTOB B BUAE 3aBUCUMOCTH
BO3HUKHOBEHUA 0XKOroB |l cteneHn ¢ BepoATHOCTbIO 50% OT BpeMeHU 3KCNo3nLmnn.
Bnn)xe K peasibHbIM YCNIOBUSAM BO340ENCTBUSA paAnalMOHHO-KOHBEKTUBHOIMO Harpesa
MoJslydeHbl pe3ysabTaTbl UCMNbITaHUW oeXAbl Ha TepMoOMaHekeHe [12]. OgHako ong
MPOrHO3MPOBaHUA YNCa NOCTPaAaBLUINX Pa3/INYHOW CTENEHU TS)XECTU N NpoBeneHus
OpraHM3aLMOHHO-TEXHNYECKMX MEPONPUATUI NO OKa3aHna 6esoTnaratenbHom
nomMouin nocTpagaswmm Heobxoanma nHpopMaLma NO pasiIM4YHbIM CTeNneHAM oXxora ¢
pa3/IMYHON BEPOATHOCTLIO. TaknM obpa3om, coBepLleHCTBOBaHME nabopaTopHbIX
MEeTO[0B MPOrHO3MPOBaHUSA KOMMIEKCHOW OLEHKN NOXapHOW ONacHOCTU B YacTu
BpPEMEHUN 3a[lep>XXKN BOCNJIaMeHeHNS MaTepunasia NOKPOBHOIO CJ/108 U TEPMO3aLLNThbI



nakeTa o4exXAbl Npu pa3fInyHbIX YCI0BUAX TensoobMeHa C OKpyXaloLLen cpenomn
ABNSIETCA Ba)XHOW COLUMaNbHO-O3KOHOMUYeckon npobnemon. CoctosaHme
aHanusmpyemon npobaemMbl MOTUBMPYET NOUCK HOBbIX MOAXO0A0B B NMPOrHO3MPOBaHUN
TEenJI0BOW 3allNTbl NaKeTa o4exXXAbl B Ype3Bbl4alHbIX CUTyaumax AHann3 nokasartenen
no>xapHown onacHocTK CornacHoO TeEXHUYECKOMY persameHTy o TpeboBaHuaX
no>kxapHoun 6esonacHocTn [1] n cucteme ctaHpapToB 6e3onacHocTu Tpyaa [13] B
rnepe4vyeHb NoKa3aTesnien, HeobxoaAMMbIX A1 OLLEHKM 1 HOPMUPOBAHNS MOXKAPHOMN
OMaCHOCTU TEKCTUJIbHbIX N KOXKEBEHHbIX MaTepunasioB BXOLAT: FPynnbl rOpto4ecTHy,
NIerkoCTb BOCMNJIaMeHeHNs, MHAEKC pacnpoCTpaHeHs niaMmeHun, BpeMs U
TeMnepaTypa BOCMJlaMeHeHNs, TeMnepaTypa BCMbIWKN, TeMNepaTypa T/eHuns,
YyCTOMYMBOCTb K BO3AENCTBUIO TEMJIOBOr0 NOTOKA N3JTy4YEHUS, NOKa3aTeNb Nnepeaayn
Tensa, UHOEKC nepenayun TernsoBoro U3ay4yeHus nnm TepmosalinTa, KoappuumneHT
Tensonepenayn. MHOro4YncaeHHble NnokasaTesn YCJI0BHO MOXKHO CrpynnupoBaTh B
OBe OCHOBHble KOHLeNUMn: BOCNJlaMeHAeMOoCTb N TepMo3almTa. BocniameHseMoCcTb
pynnbl roptodecTun [13]. OnpenensieTcs Ha npmnbope, COCTOSALLEM N3 KEPAMNYECKON
peakLUMOHHON KaMepbl, Fa30BON FOPENKN U YCTPOMNCTBA A8 KPENnJeHnNs u
no3nunoHMpoBaHMs obpasua B nevyn. Ana nsmepeHnsa temnepaTypbl razoobpasHbiX
NMPOAYKTOB rOPEHUSA NCMOJIb3YETCHA TEPMOINEKTPUYECKNin npeobpasoBaTesib C
onameTtpom snekTponos 0,5 mm. MNepen BBoaom obpasua B Kamepy Tepmonapa
n3mepseT TemnepaTypy NPoAYKTOB ropeHuns rasa B ropesnke (2000C). B npouecce
NCcnbiTaHNA PUKCUPYETCS BpeEMS OOCTUXKEHNUSA TeMnepaTypbl OTXOO4ALLNX
ra3oobpa3HbiX NPOOYKTOB rOpeHMsa UcnbiTyemoro MmaTtepuana go 2600C. Mo
3HAYeHMSIM MaKCMMaJibHOro npupatieHve temMmnepaTtypbl At max =6000C v noTepe
Maccbl MaTepuana Am =60% KnaccMpuuupyroT ropio4ecTb MaTepuasbl Ha:
TpyaHoroptouine - At max 6000C n Am 60%; roptoyme - At max = 6000C nam Am
=60%. optoymne maTepuansl nogpasnensatoT B 3aBUMCUMOCTU OT BpeMeHu (T)
OOCTMXKeHNa At max Ha: TpyAHOBOCM/IAMEHSAEMbIe - T>4 MUH; CpeaHeNn
BOoCMaaMeHsaeMocTun - 0,5=< t=4 MunH; nerkopocnaameHsemsole - 10,5 MnH. Ing oueHKn
BOCMJIAMEHAEMOCTN MOryT BbITb MCNOJIb30BaHbI CTaHAapThl [4,5]. B HUX
pernaMeHTUpyeTCs YC/I0BUSA UCMNbITAaHU BEPTUKANIbHO OPUEHTUPOBAHHbLIX 06pa3LoB
Ha MOBEPXHOCTHOE 3aXXUraHNa N CKOPOCTb pacnpocTpaHeHns naameHn. Oba
CTaHOapTa PacnpoCTPaAHATCA Ha TEKCTU/IbHbIE MaTepuasbl, NpeaHa3HaYeHHble AN
CpencTB MHAMBUAYASIbHOW 3aWmnTbl YenoBeka. CyLHOCTb MeTo4a onpeaeneHns
NIerkKoCTW BOCMNJIaMEHEeHUS 3aK/l04aeTCa B OLEeHKe BO3OENCTBUSA NJlaMeHN ra3oBOW
ropesiku Ha obpa3seu pasmepom 80x80 mm nnm 200x80 MM B TeyeHune 5 cek.
NNOBEPXHOCTHOE 3a)KUraHne CcYMTaeTCs COCTOSABLUMMCS, eCcnun naamMs Ha npobe
coxpaHsaeTcs 6bonee 5 cek nocne yganeHnsa UCTOYHUKa nnameHn. Ecnm 3aropaHumne
MPOW30LWJ10, TO BPEMS BO3OENCTBUSA NJaMeHN YMeHbLAT Ha 1 cek. Ecnm 3aropaHune
He NPOon30LLJI0, TO BPEMSA BO3AENCTBUA NIAaMEHN YBEIMYNBAIOT Ha 1 CEK A0 BPEMEHMU
20 cek. Ecnm 3aropaHumne He npowusowso nocsie 20 ¢ BO3AENCTBUSA NMJaMeHN, MaTepuan
OTHOCHAT K rpynne Heroptodnx. Ka)xabln BUA4 UCNbITaHU NPOBOAAT Ha HOBoW npobe Ao



Tex nop, Noka He byoeT Nosly4eHO He MeHee NATK C/lyvYaeB 3aropaHus Uan ero
oTcyTcTBMA. CyWHOCTb MeToAa onpeneneHns cnocobHOCTU pacnpoCcTpaHeHNs
NJaMeHn Ha BEPTUKANIbHO OPMEHTUPOBAHHbIX Npobax 3akayYaeTcsa B onpeaeseHnn
BPEeMeHN pacnpoCTpaHeHns nNjamMeHn Ha onpenesieHHoe pacCTosHne Mexay
MapKUPOBOYHbIMN HUTAMU. TeMnepaTypa BCNbIWKKU [13]. IKCnepnMeHTaNbHO
onpenenseTcsa AS9 XUOKOCTEW B OTKPbITOM TUI/1e B AMnana3oHe TeMmnepaTyp 40
3600C. 3a TeMnepaTypy BCMbIWKN NP ee HarpeBaHun B OTKPbITOM TUJie MPUHNMaKOT
TeMrnepaTypy, NOKa3biBaeMylo TEPMOMETPOM MPU NOABIEHNN NJIAMEHU Ha 4aCTbio
NN BCen NOBEPXHOCTbIO XNOKOCTK TeMnepaTypa BocrnsaMmeHeHns [13]. MeTopg
3KCMNepuMeHTasIbHOro onpeaeneHnsa TeMrnepaTypbl BOCNJlaMeHeHNA TBepAblX BeLleCcTB
N MaTepuasnoB peanusyeTcs B gnanasoHe 25-6000C. OkcnepumMeHTanbHbIN Nnpubop
npencrtaBnseT cobon BEPTUKAIbHYIO 3N1€KTPOneyb C ABYMSA KOaKCUasbHO
pPacrosioXXEeHHbIMU LNANHAPAMN N3 KBAPLLEBOro cTeksa. [1na Harpesa UMINHOPOB 40
6000C npuMeHSATCA cnMpasibHble 3N1IeKTpoHarpesaTenun. TemnepaTtypy
BOCMJlaMEeHeHNs onpeaensatoT MeTOAOM nocnenoBaTesibHbIX NpubnanxeHnn (meton
nTepauun). B HavyanbHOM CTaAunM anropuTMa MeTofa pPeakUNOHHY0 KaMepy
HarpesaloT A0 HaYasla TeEPMUYECKOro passioxxeHusa obpasua nan go 3000C. Ecnm npwu
TemMnepaType ucnbliTaHns obpasel BOCMNJAaMEHNTCS, TO UCMbITaHWE NpPeKpaLlatoT 1
uKCcmpyeT TemnepaTypy BocrsiaMmeHeHnd. CrneaytoLwme UcnblTaHNSA NMPOBOOAT C
HOBbIM 06pa3u oM Npu MeHblen TemnepaType. U Taknm obpa3om onpepensatoT
MWHUMaJIbHYIO TeMnepaTypy obpasua, Npy KOTOPOM 3a BPEMS BbIAEP)KKU B MeYun He
bonee 20 MuH obpa3ewl BoCcnaMeHNTCA U ByaeT ropeTb B TedeHne bonee 5 c nocne
yoaneHus ropenkn. TemnepaTtypa TheHunsa [13]. Anropnt™ onpeneneHns
TeMnepaTypbl TJI€EHNS MOJIHOCTbLIO aHANIOrMYeH anropuTMy onpeaeneHns
TeMnepaTypbl BOCNJlaMeHeHUs. Pa3Hnua COCTOUT TOJIbKO B O4HOM: NUCMbITaHUSA
npekpallatoT He nocsie BocniaMmeHeHnsa obpa3sua, a Nnocsie Havyana T/eHus (CBeveHuns).
Taknm obpa3om, cTaHA4APTHbIE MEeTOAbl UCMbITAHMIN MO3BOJIAIOT MOJy4aTb NONE3HYIO
WHOPMALIMIO O NOKa3aTesIaxX NoXKapHOW 0NacHOCTU MaTepuasioB B YCIOBUSAX
paBHOMEpPHOro Harpesa obpa3uoB (Frpynnbl ropto4ecTn, TemnepaTypsbl
BOCIMJIAMEHEeHUS, BCMbIWKKW, TNeHnd). O4HaAKo B NPUPOLAHbIX U TEXHOMEeHHbIX MoXXapax
rnapameTpbl O4HOCTOPOHHEr0 HeCTauMoHapPHOro pagnaunoHHO-KOHBEKTUBHOMO
Harpesa MaTepuasa N NakeToB 04eXAbl CYLLeCTBEHHO OTJINYAOTCA OT CTaHOAPTHbIX
nabopaTopHbIX ycsioBuin. Tepmo3sawimTa NpuoaHne HeropoyecT ropoyvmm
MaTepuanam aBnageTcs HeobxoaAnMbIM, HO HEAOCTAaTOYHbIM yCoBMeM B npobrneme
TEnJI0BOW 3allUTbl YesloBEKaA B 4Ype3Bbl4alHbIX cTyaumnsax. CTeneHb TeNJ0BOro
rnopa>keHns 3aBUCUT TakKXXe 1 OT npouecca TenJsonepenaym noraoweHHoOn TernsoBomn
SHEpPrmm oT NOKPOBHOIO CJ108 Yepes3 BO3AYLUHbIE 3a30Pbl U BHYTPEHHME CJI0OU MakeTa
MaTepunasioB K KOXKHOMY NOKPOBY. YCTOMYMBOCTb MaTepunasioB U NakeToB MaTepuasioB
Ha BO34EeNCTBME NCTOYHMKA TENJI0OBOro N3sy4eHns npegnaraeTcsa npoBoanTb No
CTaHpapTy [6]. MeToObl NCMBbITAHUA MPUMEHNMbI KO BCEM BUAAM MaTepunasos.
MAOTHOCTb TEMJIOBOro NOTOKa BbibMpaeTcsa B 3aBUCMMOCTW OT 061acTn npuMeHeHns



paboynx MmaTepunanoB 1 YPOBHSA 3aLLMTbl MaTePMasioB MOBCEAHEBHOW O4EXAbl OT
rnopa <katoLwmnx hakToOpOB NOXKapPOB B Ype3Bbl4alHbIX CUTyaumax. KonmdecTBeHHbIMU
XapakTepucTnkaMmu sppeKTUBHOCTM TErnJI0BOW 3allnUTbl MaTepmanoB ABAAIOTCA ABa
napameTpa [7-9]: napameTp Tennonepenayun (MHAEKC nepenaym Tensosoro
n3ny4yeHus) n KosppumumeHT Tennonepenavn. CooTBETCTBEHHO MepBbIN U3 HUX
npeacTtaBngeT cobon BpemMsa nogbemMa TeMrnepaTypbl KaslopuMeTpa 3a ThiJIbHOW
MOBEPXHOCTbIO MaTepuasia uam Nnaketa matepmanos Ha (24,0+0,2) 0C, sTopomn -
OTHOLLUEHMe NJOTHOCTM TEMNJIOBOIrO NMOTOKaA, Npoweawero yepes obpaseu, K
NJOTHOCTM TENJIOBOro NOTOKa, Nagatuwero Ha obpaseu. Takum obpasom, KpuTepum
KOMMJIEKCHOW OLLEHKW MOXXapHOW ONacHOCTU MaTepuasioB ogexXxabl, MPUMeHsAeMble B
nabopaTopHbIX MeToAax UCMbITaHWUW, HE 3aMEeHNMbI A1 CPABHUTENIbHON OLLEHKWN OrHe-
M Tenno3alWnTHbIX CBOMCTB MaTepunanoB. KpomMe Toro, pesysibTaTbl UCMbITAHU fatoT
MnepBUYHYO MHOPMaLMIO O peakunum MaTepumasa Ha BO34eNCTBME NoparkakoLmx
(hakTOpoB Noxkapa [14]. Ho ona nporHosmpoBaHUA NnoBegeHUs maTtepuana B
peasibHbIX YC/I0BUAX, 04EBNOHO, HEO6X0ONMbI MaTeMaTMYeCKmne Mo4enun npoLeccos
TepMNYEeCKOro passioxKeHUsa n Tersionepenadynm Kak B MNOKPOBHOM CJl0e, TaK U NnakeTte
MaTepunanos. B CBA3M C NCKNOYNTENIbHON COXXHOCTbLIO BbICOKOTEMMNEPATYPHbIX
HecCTaLMOHapPHbIX MPOLLEeCCOB, aleKBAaTHOCTb MOAENEeN U KpUTepmneB TEMJ10BOro
nopa>keHnsa MoXeT bbITb NpoBEPEHa TOJIbKO MHCTPYMEHTalbHbIMN MeToAaMun. Ba>kHo
OTMEeTUTb, 4TO NPOrHO3UPOBAHMNE MOPAXKEHNSA 3NIEMEHTOB CUCTEMbI «TErJI0BOW
NCTOYHUK - MOKPOBHbIN CNION - MaKeT MaTepnasioB - KOXKHbI MOKPOB» Hanbonee
3(pheKTMBHO NO KPUTEPUAM, UHBAPUAHTHLIM K FPaHUYHbIM YCI0BUAM TernjoobmeHa
MeXX Ay TensoBbiM UCTOYHNKOM N MOKPOBHLIM C/I0EM. B rpaHUYHbIX YC/I0BUSAX
3a[aloTCa MexaHU3M Harpesa (pagnaunNoHHbIA, KOHBEKTUBHbLIN N X KOMBUHaUNS) 1
WHTEHCMBHOCTb TensoobmeHa. MNpobnemMHbie 3aaa4un NpPorHo3nposaHmsa CNOXKHOCTb
npoLeccoB B3aNMoLeNCTBNA BbICOKONHTEHCUBHbIX TEMJI0OBbIX MOTOKOB C 3JIEMEHTaMu
CUCTEMbI «TernJIOBON UCTOYHUK - MaTepunasibl O4eXAbl - BO3AYLIHbIE 3a30Pbl - KOXHbIN
MOKPOB YeJsioBeKa» MOTUBUPYET NPUMEHEHNEe COBPEMEHHbLIX METO0B B peLleHnn
pa3inyHbIX acnekToB Npobnembl. Hanbosiee nepcrneKTUBHbLIM ABASETCA MPUMEHEHMNE
MeToda (Pn3nKo-MaTeMaTNYeCKOro MoaesIMpoBaHUa N CUCTEMHOI0 aHasau3a.
Peannsaunsa cuctemHoro nogxoana B 06s1actn NoXKapHOM 0NacHOCTY BO3MO>XKHa B
pe3sysibTaTe NPUMEHEHNA NHCTPYMEHTAasIbHbIX METOLOB U TEOPEeTUYEeCKNX Mmoaesnen
XNMUNYECKON PU3UKUN, BbIYNCIUTENIbHON Tenaonepenaydn, MHPopMaTUKU, MeaUNLNHbI
KaTacTpod. Mooenu n Kputepumn 3a>KnuraHnsa B TennoBon Teopun 3aXXuUraHus
KOHOEHCUPOBAHHbLIX CUCTEM C UCMNOJIb30BAaHMEM METOAA KPUTUYECKOro yC0BUSA
onpenensTCss OCHOBHbIE XapaKTEPUCTUKMN FOMOIMeHHOIr0 3a)XUraHns CUHTETUNYECKUX
TOMNAMB NPUN NOBEPXHOCTHOM MeXaHM3Me Harpesa 6e3 y4yeTa (ha30BbiX NpeBpaLLEHNN B
Tonamee [15]. B uennonosHbix MaTepmanax n nx KOMMo3nTax OKUCAUTENb N roptoyee
HaxoOsATCA B pa3HbIX ha3ax. B nuTepaType nMeloTcsa KpanHe orpaHuYeHHble
CBeLEHMNSA MO MaTEMAaTUYECKUM MOOENAM N KPUTEPUAM reTeporeHHOro 3aXuraHus
TOHKMX, MOJYNPO3payHbIX KanuiaasapHo-NnopuCTbIX MaTepmnasioB Npyu MMMNYysbCHOM



Harpese TEenJ0BbIM N3Ny4YeHneM. TeopeTn4eckoe N s3KCrnepnMmeHTalbHoe 060CHOBaHMe
KpUTepues 3a>KNraHns NoJIMMEpPHbIX FOPYMX MaTepmasioB Ha OCHOBE LLes1J1t0J103bl
MOBbLICUT AOCTOBEPHOCTb MPOrHO3MPOBAHUSA TEMJIOBOro NopakeHns 4yesnoBeka B
ype3BblYaMHbIX CUTYaUMNAX Ha NMPeanpuaTuaX HedpTtexmmMmyeckon oTpacaun. B otanymne
OT 2/IeEMEHTaApPHON MoAenn TENJ0BON Teopumn 3axuraHua [15], mogennposaHue
3aXKUraHNs ropoYnx NoJIMMEPHbIX MaTepmnanoB C PU3NKO-XUMNYECKNM
rnpeBpaLLeHNs MN Bbi3blBAeT HENPEOo4o/IMMble MaTeMaTUYeCKMe TPYLAHOCTN.
CNoXXHOCTb 3aKJ1Il04aeTCsa He CTOJIbKO B PU3NKO-MaTeMaTUYECKOW NMOCTaHOBKeE,
CKOJIbKO B NOEHTUMUKaALNN MHOMOYNCITIEHHbIX NepeMeHHbIX KO3(hpuruuneHToB 1
KMHEeTNYeCcKnx napameTpoB. B [16] BnepBble npeasioXeHbl MOAe b U KpUTepun
3aXKUraHMA TEKCTUNIbHbLIX MaTepuanoB. HOBbIV KPUTEPUI 3a)KUTaHUA onpeaenseTcs
KaK OTHOLLUEHMEe CKOPOCTM pPOoCTa TeMnepaTypbl MPUMNOBEPXHOCTHOro o6bvema obpasua,
B KOTOPOM MpoTeKaeT BCe CTaAun PU3NKO-XUMUYECKNX NMPeBpPaLLEHNN, K CKOPOCTH
pocTa TeMnepaTypbl NOBEPXHOCTN XUMUYECKN NHEPTHOro Tena: (1) roe - pa3HOCTHbIN
aHaslor oTHoweHnsa ckopocTen. CpaBHeHVe nNpensiaraemMoro Kputepmsa rnpoBeneHo ¢
N3BECTHbIMU KPUTEPUAMU TEMNJIOBON TEOPUN 3a>KUTFaHUSA 015 MOBEPXHOCTHbIX
MexaHWU3MOoB Harpesa (Harpes HarpeTbiM 6/10KOM 1 MOBEPXHOCTHbLIM TEMJI0BbLIM
noTokom). Hanbonee 6nm3kme CpaBHUTENbHbIE 3HAYEHUSA MONYHYUIINCh C KpUTEPUEM
KpUTmMyeckoro ycnosusa 3enbnosunya [17] (pa3Hunua coctasnsaeT He 6bonee 2%) n
ABepcoHa, bap3biknHa, Mep>xaHosa [18]. OaHako ona 06beMHOro MexaHM3Ma
Harpesa n3Jly4eHneM pasHuLa B XapakKTepucTukax 3a>KmuraHus, onpenesieHHbIX no
CpaBHMBaAEMbIM KpUTEPUSAM, Nosydunnack cywectseHHon. Conps)xeHHasa NoCcTaHOBKA
3a4a4 B 4pe3Bbl4alHbIX CUTyaLMAaX TEMJOBOE NOPakeHNE YesIOBEKA MOXKET
MPOUCXOANTb OT BO3AENCTBUA TPpeX NopakatoLwmx hakTopoB: HENOCPeACTBEHHOI0
BO34ENCTBUA OTKPLITOrO MNJIaMeHn N U3Jly4eHUsA Ha KOXKHbIA NMOKPOB YeslI0BEKA, B
pe3ysibTaTe NpoueccoB TerJsionepenaym oT MaTepmasioB HarpeTon ogexxabl Ha
KOXXHbI/ MOKPOB YesloBeKa N TEMNJIOBOro NOpaKeHUs nNpu 3a>KMraHm noKpoBHOIro
cnos. O4eBMAHO, KOMIMJIEKCHAs OLEeHKa MoXKapHOM ONacHOCTU O0J1KHa NMPOBOANTLCA C
y4yeToM BCeX nopaxkatwmx pakTtopos. B 3apybexxHbIXx MeETOAMKAX O OLLEHKN
TEnJ0BOro rnopa>keHmsa 6MoobbLEKTOB NpPU CTaTUYECKOM Harpese NpuUMeHseTCcsa ABa
KpuTtepusa [11,19]: noporoBbin UMMNYJIbC U KPpUTUYECKAs TeMmnepaTypa KOXKN Ha
rpaHuue anngepmmc-gepma. Npun rapMoHn3aLmMm oTe4eCTBEHHbIX U 3apybeXXHbIX
MeTOo4O0B C MCMNOJIb30BaHMEM NPOOUT-PYHKLMM U MOPOroBOro MMMNyJbCa aBTopamMm
ycTaHoBNeHOo [20], 4To nHaeKc obsy4eHns ans 0XXO0ros BTOPON CTEMEHN C
BepoATHOCTbIO 0,5 ABnaeTca KoOHCTaHToW (2) rae | - nHoekc obny4yeHuns , - NNOTHOCTb
MOCTOSAHHOIO TEMJIOBOIrO NOTOKa 061y4yeHUs, T - BpeMsa aKcno3nmumu, [c]. NMpakTnyeckn
Ba>XHbIM CBOMCTBOM Kputepus (2) ABNseTCa ero MHBapMaHTHOCTb KO BpeMeHU
BO34ENCTBUA NMOCTOSAHHOIO TEMJ1I0BOro NoToka B AMana3oHe oT 1 go 60 cek. B [21]
npeanoXXeH HOBbIN MHBAapPUaHTHbLIM K CKOPOCTW Harpeea TemMnepaTypHbIN KpUTepun
BO3HUKHOBEHWUS 0XXOroB Il cteneHn Ha rnybuHe 0,36 MM. OT MOBEPXHOCTU KOXW. B
AOMNOJIHEHME K CTaHAapTaM [6-9], npobuT -pyHKUMN ONS pa3INYHbIX CTENEHEN



nopaxeHus [23] u UHBapPNaHTHLIN KPUTEPUN KPUTUYECKON TeMrnepaTypbl MO3BOJIAIOT
NMPOrHO3MpPOBaTb BEPOATHOCTb BO3HUKHOBEHUS 0XXOM0B Pa3IM4HOW CTEeNeHU TAXeCTu.
NMpuMeHeHne KpUTepmnes Mopa>KeHNa OTKPbLITbIX 1 3allMLLEeHHbIX 04eXXO0W YH4aCTKOB
KO>XHOI0 MOKpOBa NpefocTaBAsAioT BO3MOXXHOCTb MPOrHO3MPOBaTb YNC0
nocTpafaBLUNX C Pa3JIN4HON CTEMNEHbIO TAXKECTU U B Ype3BblHaNHbIX CUTYaLMAX
NPUHNUMATb afeKBaTHblIe Mepbl N0 OKa3aHuio besoTnaraTeslbHON NOMOLLN.
AnHaMunyeckue pexxnmbl Harpesa Bo Bcex ynoMAHYThIX Bbllle CTaHAAPTHbIX MeToAax
NCMNOJb3YIOTCA CTaTUYECKNE PEeXXNMbl HarpeBa OT OTKPbLITOro rnjamMeHun n TernaoBoro
N371y4eHus, Npu KOTOPbIX MIOTHOCTb TEMJIOBOr0 NOTOKA OCTAeTCs NoCcTOoAHHOW. B
peanbHbIX AMHAMUYECKUX peXMnMax Harpesa 3J1eMeHTOB CUCTEMbl «TernJI0OBON
WCTOYHUK - MaTepuasibl ogexabl - BO3AYLIHbIE 3a30pPbl - KOXXHbIA MOKPOB YesoBeKa»
NMJOTHOCTb TErnJIOBOro NoToKa ABJIAETCA ABHOW (pyHKUMen BpeMeHU. B Tennoson
TEOPUN 3aXKUraHUsa OTMeYaeTCs, YTO K 3aMeHe AINHaMNYeCKOro rnoToka ero cpegHnMm
(MHTerpanbHbIM) 3Ha4YeHNEM cnefyeT OTHOCUTLCA C BONbLION OCTOPOXKHOCTbIO. U
TOJIbKO NOCJIe 3KCNepUMEeHTasIbHOro 1 TeopeTn4eckoro ob6ocHoBaHMA NPoBeAEeHHON
3aMeHbl MOXXHO [eflaTb BbIBOAbI O MPAaKTU4YeCKOM NMPUMEHEHUN OAaHHOro noaxonaa.
Harpes nmuTaTopa KOXXM 3a NakeToM o4eXAbl Bceraa MOHOTOHHO MOBbILWAeTCcsa OT
Ha4vasibHOW TeMnepaTypbl. [T0O3TOMY B pacyeTHbIX MeTohax ornpenesieHns noporoBoro
UMMyJbCa NopakeHns HeobxoaNMMO yYnUTbIBaTb AUHAMUKY N3MEHEHUS MJIOTHOCTH
TensIoBOro rnoToka. MNpu Harpese NMOBEPXHOCTU KOXXHOIO NMOKPOBa HarpeTbiM 6710KOM C
NOCTOSIHHOW TeMnepaTypown TernJoBOMN NOTOK OT MOBEPXHOCTU KOXXN Brinybb Tena
MEHSAeTCA BO BPEMeHM NMponopunoHasibHO rpaaneHTy TeMnepaTypbl Ha MOBEPXHOCTU
brnoobvekTa. O4eBNUAHO, AAHHOW 3KCMEPUMEHTaIbHOW MH(pOPMaLNen MOXXHO
BOCMNOJIb30BaTbCA A1 060CHOBaHNA KpUTEPMEB TEMJIOBOrO NOpPakeHns npu
AVHaMNYeCKnX pexnmMax Harpesa KOXXHOro rnokposa. Takum obpa3om, oueHka
MO>KapHOM ONAaCHOCTU MNakeTa oAeXAbl B ANHaMNYeCKNX YCI0BUSAX Harpesa oCcTaeTcs
OOHOM M3 CJIOXKHbIX 3a4a4 MPOrHO3MpPoOBaHUA.



