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AnHoTanus. [IpuBeneHbI pe3yabTaThl UCCICIOBAHUS 00PA3IOB APCBECHHBI (COPT — COCHA) MPH TCPMHUCCKOM
BO3CUCTBIH B My(eapHO# meun. MccinemoBanue BBITIOTHEHO MyTEM M3MEPCHHUS I[BETOBBIX XapaKTEPUCTHK C MCIIOJNb-
30BaHUEM MOJIETH pasiokeHus 1Beta Ha RGB-cocrapsromue. [Tpu TepMudeckoM BO3ACHCTBHH B JPEBECHHE MPOWC-
XOJST M3MEHEHUS, 00YCIIOBIEHHBIE XMMUYECKUMU U (pH3MYecKNMH MporieccaMu. BpeMs u temmnepaTypa sIBISIOTCS TO-
Ka3aTeJIIMU CTETIEHH TEPMHUYECKOTO TOBPEXKACHUSI. DKCIepUMeHTaNbHO B cucteMe RGB ycTaHOBIIGHBI 3aBHCHMOCTH
W3MEHEHHUS IIBETOBBIX XapaKTCPUCTHK OOPA3LOB JPEBECHHBI OT TEMIIEpPAaTyphl M BpeMeHHU Bo3aewcTBus. IIpemmosxeH
KPUTEpHUIA KOHTPOJIA CTETIEHN TEPMUYECKUX MOBPEKICHNUH, pa3paboTaH mpuOop i peann3anun Metona. [Ipudop oc-
HOBaH Ha nmatumke mBeTa TCS3472 u mporpaMMHUPYEeMOM JIOTHIECKOM KOHTpoJuiepe. [lomydeHHbIe JaHHBIE MOTYT OBITH
UCIIOJIb30BaHbI TIPU PACCIICIOBAHUU TI0KapPOB Ha OOBEKTAaX, BHITIOJHECHHBIX U3 JACPCBSIHHBIX KOHCTPYKIUI, IPU HCCIIe-
JIOBaHUU TYTCH PAcIpPOCTPAHCHHUS IMOXKApa, a TAK:KE KOHTPOJS CTEIICHU TCPMUYCCKUX MOBPEKICHUHA TPEBECUHBI TPU
Pa3IMYHBIX TEXHOJOTHYCCKUX MPOIIECCax.
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Abstract. Results of study of wood samples (variety — pine) under thermal exposure in a muffle furnace are pre-
sented. The research is carried out by measuring color characteristics using a color decomposition model into RGB com-
ponents. Under thermal exposure, changes occur in wood due to chemical and physical processes. Time and tempera-
ture are indicators of the degree of thermal damage. Dependences of changes in wood samples color characteristics in
the RGB system on temperature and exposure time are established experimentally. A criterion for controlling the thermal
damage degree is proposed, and a device is developed to implement the method. The device is based on the TCS3472
color sensor and a programmable logic controller. The data obtained can be used in investigations of fires at objects
made of wooden structures, in the study of fire propagation paths, as well as in monitoring the degree of thermal damage
to wood during various technological processes.
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[Tpu TepmMuyeckoM BO3ACUCTBUN MPOUCXOAT [ 1] n3MeHeHHs PU3MUECKUX CBOMCTB U XUMHYE-
CKOTO COCTaBa MaTepuasa, 3aBUCSIINE OT TeMIIepaTyphbl U JIUTEIbHOCTH BO3JIEHCTBUSA. DTH U3Me-
HEHUS MOYKHO OIMCaTh C IOMOIIbIO ITapaMeTpa ,,CTENEHb TEPMUUECKUX OBPEXKIECHUN .

CrerneHb TEPMHUECKOTO MOBPEXKICHHS MaTepuana BO3MOXKHO ONMUCATh KAYECTBEHHO WJIM KO-
anyecTBeHHO [1—3]. B GonbIIMHCTBE CilydaeB CHEIHMAIMCTBI MPH PACCIECAOBAHUH ITOXAPOB HC-
MOJIB3YIOT KaueCTBEHHYIO OLIEHKY, OMUCHIBAs BHEUIHUM BUJA (ITOTEMHEHHUS, BHUJl YIJIsI, YACTUUYHOE
yHMUTOXEHUE). OHAKO CYIIECTBYIOT METO/bI ONPEACICHUS CTENIEHN TEPMUYECKUX IOBPEXKIACHUN
JPEBECHHBI HEMOCPEICTBEHHO Ha MOXape ¢ MOMOLIbIO MPHUOOPOB, K HUM OTHOCSATCS U3MEPEHHUE TIIy-
OuHbI 00yrnuBaHus [4], a TaKKe U3MEPEHHE JIEKTPOCONPOTUBIICHUS OOYTIICHHBIX OCTaTKOB JpeBe-
CHHBI [5]. DT METOIBI MpeAnoaraloT padoTy TOJBKO ¢ OOYTICHHBIMH (hparMeHTaMH JIPEBECHHBI.
Yacrto pu3nKo-XxuMu4ecKre U3MEHEHHS HaXOISIIecs Ha MyTAX paclpOCTPAHEHUS OTHsI IPEBECHUHBI
MIPOUCXOAAT TOJIBKO HA TOBEPXHOCTH (B TOHKOM CJIo€), 0€3 rITyO0OKHX CTPYKTYPHBIX U3MEHEHUHN, YTO
JieJ1aeT HEBO3MOKHBIM IPUMEHEHHNE JaHHBIX METOA0B UCCIIEJOBAHMSL.

JlpeBecrHa uCHoyb3yeTcsi B KayecTBE TOIUIMBA, CTPOUTEIBHOIO MaTepuaia, OpyAauil Tpyna,
npu co31aHum Oymaru, MeOemnu, peIMeTOB UCKycCTBa U T.1. [6, 7]. bnaromaps skcriyaTannoOHHBIM
MOKa3aTelsiM U PU3NYECKUM CBOMCTBAM JIpeBECHHA aKTUBHO HCIOJb3YETCS B CTPOUTEILCTBE, UTO, B
CBOIO OYepe]ib, I03BOJIET MCII0JIb30BaTh €€ B Ka4ecTBE 00BEKTA NCCIICAOBAHUS TPU PACCIICTOBAaHUH
U dKcrepTu3e nmoxkapon. Llenbro HacTosmieit paboThl sBIsAEeTCA ycTaHOBIeHHE B cucreMe RGB 00-
pa3LoB 3KCIEPUMEHTAIBHBIX 3aBUCUMOCTEN M3MEHEHMM IIBETOBBIX XapaKTEPUCTUK JPEBECUHBI OT
TEMIEPaTyphbl U BpEMEHU BO3JACHCTBHSL.

B 3amaun uccnenoBaHus BXOJAT:

1) noaroroBka 00pa3oB TEPMUUYECKU MMOBPEKIECHHON APEBECUHBI B TAOOPATOPHBIX YCIOBUSIX
IIPU pa3IMYHbIX TEMIIEpAaTypax U BPEMEHH BO3/IEHUCTBUS;

2) u3MepeHue IBETOBBIX XapakTepUCTHK B cucteme RGB;

3) ycTaHOBJIEHHE 3aBHCHUMOCTH M3MEHEHUH IIBETOBBIX XapaKTEPUCTHK OOpa3IOB JPEBECHHBI
OT TEMIIEPaTypbl U BpEMEHU BO3ACHCTBHUSL.

[Ipu TepMuyuecKoit AECTPYKIIMU U3MEHSIOTCS IIBET JIPEBECHHBI, INTyOMHA OOYTIIMBaHMS, a TAKXKe
¢duznyeckre CBOWCTBA, KOTOPBIE 3aBUCAT OT COCTaBa U XMMUYECKUX MPOLIECCOB, MPOUCXOIAIINX B Ma-
tepuane. [Ipu remneparype ot 120 no 150 °C noBepxHocTh ApeBecuHsl xkenreeT, oT 150 1o 200 °C —
CTaHOBUTCSI KOPHUHEBOH, TATBPHEUIIINN HArpeB MPUBOANT K 00YTIIMBaHUIO (YepHBIHA 1IBET) [§].

Jlnst onpenenieHyst LBETa B UHMCIEHHBIX 3HAUEHUAX UCIOJIB3YIOT KosopuMmeTpsl. [Ipu npose-
JIEHUU HUCCIIEIOBAaHUS B HACTOSIIEH paboTe MpUMEHSJICS MPUOOP KOHTPOJISI CTENEHN TEPMUUYECKUX
HNOBPEXACHUN MyTeM LBETOM3MEPEHMs, OCHOBaHHbIM Ha natumke nera TCS3472 [9]. Ilpubop
coctouT u3 gAatuuka npera TCS3472, melida MpoBOIHUKOB, MPOrPAMMUPYEMOTO JTOTHUUECKOTO
koHTposepa, KK-nucmies, kopnyca npudopa (B Bue U30JMPOBAHHON OT BHEIIHUX YCIOBHH H3-
MEpHUTENbHONW KaMephl Ha TEJIECKOMUYECKOM IITAaHTe) C HCTOYHUKOM nutanus. [Ipubop nmo3pomnser
ONPENEIATh [IBETOBBIE XapaKTEPUCTUKU MPEIMETOB U KOHCTPYKIUMI /JIs OLIEHKU CTEIEHU UX Tep-
MUYECKHUX MOBPEXKICHUN BCIIEICTBUE MOXKapa.

[Tpubop pabotaeT B 11BeTOBOI cucteme koopanHaT RGB co 3HaYeHHsMU LIBETOBBIX XapakTe-
puctuk ot 0 mo 255 [10]. B mpubope peanuzoBana GyHKIHs OMpeSICHUS UWHTCHCUBHOCTH OTpa-
xeHnHoro csera C. Ilpu ucnonb30BaHuM 3TOM MOIeNHU 000 LIBET MOXKET OBITH IPE/CTABJICH B LIBE-
TOBOM MPOCTPAHCTBE C MOMOIIbI0 BekTopa (puc. 1). IIpu 3ToM HanpaBiieHne BEKTOpa XapaKTepu3y-
€T LIBETHOCTh, a ero Moayis (|LI|) orpaxkaer sspkocTh:

= VR? +G?> + B2, (1)

rae R — 3naudenue kpacHoro usera; G —3enenoro; B — cunero.
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Taxum 00pazoM, BaKHBIM MTOKa3aTeNIEeM JIJIsl OLIEHKA TEPMUYECKUX MOBPEXKICHHI MaTEpUAIOB
SIBJIIETCS SIPKOCTh, T.€. PACIIONIOKEHUE TOYKHU [BETa OJMKE K UePHOMY OTTEHKY (LIBETY KapOOHU3H-
POBaHHBIX MMPOIYKTOB).

AG
. & Kenterit
3eneHbIr
T'ony6oii Benbrii
0 y
R k]
> Cepsrit K .
BETOBOM - P a:HI’IH
BEKTOP DHBbIIL
Cunuit
B IlypnypHbiit

Puc. 1

JlocToBEepHOCTH TOKa3aHUM MpuOopa MpH OIEHKE CTETICHH TEPMUYECKIX MOBPEKICHHUMA TyTeM
LBETOM3MEPEHUA ¢ TOMOINII0 natuynka 1Bera TCS3472 oneHMBaIach U3 COMOCTABIICHUS PE3YiIbTa-
TOB C KOOPJIMHATAMHU I[BETA, XapAKTEPHBIX JIsI 3TAJTOHOB OEJIOTO, YEPHOTO U 3€JIEHOTO I[BETa C y4e-
TOM TIOTPEIIHOCTH.

Jis xanuOpOBKM JMaTYMKa W BBIYUCIICHHUS TOTPEIIHOCTEH HCIONIh30BAIOCH MPOrPAMMHOE
obecrieuenue ¢upmbl TAOS [9]: oTHOCHTENbHAs MOTPEUTHOCTH MPUOOpa TMOCTE KAaTUOPOBKH HE
npesbliaer 5,8 %.

OObexkTaMH HCCIeI0BaHuUs ABIISETCS MPSIMOCIIOWHAs BO3YIIHO-CyXas JpeBecHHa copTa ,,Co-
CHA“ B BUJE MPSMOYTOJIBHBIX OpycKoB ¢ pazmepamu 25x50x150 mm. OOpa3iubl gpeBecuHbl 0e3 BU-
JUMBIX MOPOKOB M CMOJISTHBIX BKIIIOUEHUI; OOKOBbIE MOBEPXHOCTH OOPA3I[OB OCTPOTaHbl, TOPIIbI
onuiieHbl 1 00paboTaHbl HamMILHUKOM. [lepesn uccnenoBanueM 00pasIlsl B TEUCHHUE 8 4 HAXOAMITUCH
B CymImiibHOM Imkady mpu temmepatype 50 °C.

OO0pa3ipl ObUTH pa3JeNieHbl s CEMH CepHUil MccienoBanuil (o Tpu oOpasma B kaxaoil). Ha
o0pas1el BozaeicTBoBaiu Temmneparypoit ot 100 mo 400 °C (¢ marom B 50 °C nist oqHOM cepuu Hc-
cnenoBanus) B Teuenue 10, 20 u 30 MmuH; 0Opasibl IO OTHOMY H3BJIEKAINCH U3 MY(EIbHOM TIeUH 10
JOCTH>KEHUH BpeMeHu o0paboTku. OHaKo BO BpeMs MPOBEIEHHs SKCIIEPUMEHTA MOsBUIIACh HE0O-
XOAUMOCTbh YBEJIMYUTh YUCJIO cepuil uccienoBanus B auamnazone 200—250 °C st BBISIBICHUS MO-
MEHTa HayaJja MUpojn3a APEBECHHBI: ObLIO 100aBJIECHO elle ABe cepuH (1o Tpu obpasia) npu TeM-
neparype 220 u 230 °C. OxutaxkJieHrue TPOUCXOIAIIO0 €CTECTBEHHBIM ITyTEM B TOMEIIECHUH.

BusyanpHble pU3HAKK TEPMHUYECKUX MOBPEKICHUN HCCIIETyeMbIX 00pa3IOB MPEICTaBICHBI
Ha puc. 2. L[BeT apeBecuHbl HAUMHAET U3MEHATHCS TIpu TemnepaTtype cBbie 150 °C. Ilpu Temnepa-
Type Bhime 350 °C Ha MOBEPXHOCTH OOpa3llOoB HAUYMHAET OOpPA30BHIBATHCS OOYTJIGHHBIM OCTATOK.
M3MeHeHre BHEIIHETo BHJa 3aBHCUT OT BPEMEHH M TEMIIepaTypbl BO3ACHCTBUS: C YBEIMYECHUEM
ITUX TMOKa3aTele TEPMUUECKUE TIOBPEXKICHUS, TPOSBISIONINECS B BUJIE TIOTEMHEHUS U 00YTIINBa-
HUSl, YCUJIMBAIOTCSI.

150°C 200°C 220°C 230°C 250°C 300°C 350°C 400°C

30 MUHYT

20 mKHYT

10 mrHYT

Puc. 2

JOURNAL OF INSTRUMENT ENGINEERING. 2023. Vol. 66, N 2 M3B. BY3OB. MPMBOPOCTPOEHWE. 2023. T. 66, Ne 2



134 A. C. I'opoynos, M. B. Exgpumosa, IO. H. Be36opodos

B nporecce n3zmepenus pazpaboTaHHBIH MPUOOP aBTOMATHYECKUA ¢ HEOOJIBITMM WHTEPBAIOM
IPOBOJUT JIECATh 3aMEPOB B OJJHON TOYKE MPU HEU3MEHHOM IOJIOKEHUU AATUHMKA; 3aJI0’KEHHAs MPo-
rpaMMa BbIJIaeT B KauecTBE pe3yibTaTa cpelnHee apudMeThyeckoe 3HAYeHHe IMOKaszaTeseil LBera.
[Tocne ycpenHeHus: pe3yabTaThl HHAMBHUYaTbHBIX U3MEPEHUI OTOPACHIBAIOTCA U HEJOCTYITHBI IS
aHanm3a. Jlamee Ha OCHOBAHMM IISITH PYYHBIX 3aMEPOB B PA3IMUHBIX 00JACTAX OJHOTO oOpasia Oe-
percs cpenHee apupMETHUECKOE 3HAUYCHHE, KOTOPOE U CUMTaeTcs 3a pe3ynbrar. Obnactu Ha oOpas-
1€ BBIOMPAIOTCSI TaK, YTOOBI HE UMETh BHU3YaJIbHO OINMPEJACITMMBIX OCOOCHHOCTEH (HAIMYUS CYYKOB,
U3MEHEHUS [[BETA WM TEKCTYPHI).

PesynbTaTel n3mepenuit ObutH cTatucTUuueckn oopadoTtansl mo meroauke [[OCT P 50779.22—
2005". Ha OCHOBaHHMHU EHTPAILHOM MPENEIBHON TEOPEMBI TCOPHU BEPOSTHOCTH MOXHO CHENATh
000CHOBAaHHOE MPEANOI0KEHNE O HOPMAIBHOCTH paclpeiesieHnss U3MepseMbIX 3HaueHuid. B goBe-
PpUTENBbHBIE UHTEPBAJIbI YKIaAbIBaeTCs 95 % pe3ynbTaToB BCEX M3MEpPEHUI. 3HAUEHUE CpEAHEN OT-
HOCHUTEJIBHOW MOTPEIIHOCTH Ka)10ro u3MepeHus: He npesbimaeT 5 %. CpeaHue 3HaUYEHUs U3Mepe-

HUH TpeJCTaBlICHbI B Ta0I. 1.
Tabnuya 1
Cpem—me SHAYCHHS BETOBBIX XaPAKTECPUCTUK
00pa3uoB ApeBeCHHBbI

Ne o6paszma | £,°C | T,mua | R G B | C, moke | |L]
1 100 10 200 | 158 | 124 772 283
2 150 10 190 | 150 | 112 728 267
3 200 10 186 | 134 | 98 665 249
4 220 10 174 | 125 | 90 630 232
5 230 10 168 | 118 | 82 580 221
6 250 10 147 | 96 | 65 489 187
7 300 10 73 | 50 | 40 259 97
8 350 10 32 | 24 | 21 125 45
9 400 10 18 | 19 | 19 94 32
10 100 20 200 | 158 | 124 772 283
11 150 20 190 | 150 | 113 728 267
12 200 20 170 | 121 | 87 601 226
13 220 20 161 | 107 | 76 549 208
14 230 20 1471 99 | 71 503 191
15 250 20 65 | 38 | 29 208 81
16 300 20 32 | 25 | 22 127 46
17 350 20 27 | 24 | 21 120 42
18 400 20 19 | 20 | 20 96 34
19 100 30 202 | 158 | 124 772 285

20 150 30 194 | 148 | 108 718 267
21 200 30 171 | 120 | 86 595 226
22 220 30 132 | 86 | 62 443 169
23 230 30 74 | 43 | 37 232 93
24 250 30 59 | 36 | 27 193 74
25 300 30 26 | 29 | 21 118 44
26 350 30 24 | 22 | 20 113 38
27 400 30 19 | 20 | 20 99 34

BBuny nHenuueitHOCTH (DYHKIMU AJI OMHCAHMSI MOTYYEHHBIX 3aBUCUMOCTEN HCIOJIB30BajIach
JIOTUCTHYECKAsi KpUBAsl BHJIA:

+ Hmin ’ (2)

"TOCT P 50779.22-2005 (MCO 2602:1980) Cratuctuueckue Metoasl. CTaTUCTHYECKOE TIPEICTABICHUC TAHHBIX.
ToueuHast onleHKa U TOBEPUTENBbHBIN HHTepBal 1t cpenHero. 31 mas 2005. https://docs.cntd.ru/document/1200039939.
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rae B kauectse I, u I .. Opanuch MakCMMaJlbHbIE ¥ MUHMMAaJIbHbIE SKCIIEPUMEHTANIBHBIC 3Ha-

YEHUS 3aBUCHMON TIEPEeMEHHOM (MOJIYJISI IBETOBOTO BEKTOPA); £y — abciumcca (TemMrneparypa) TOUK|
neperuba onpezensiachk BU3yalbHO 10 rpaduky; kK — 3HaueHHe MPOU3BOAHON B TOUKe #) (Toadupa-
JI0OCh TTyTeM KOMITBIOTEpHOTO Tiepebopa B nuama3oHe 3HadeHuit ot 0,01 mo 0,1 mo cerke ¢ marom
0,01 ¢ renb0 MaKCHME3AIMK Kod(hHUIEeHTa AeTepMuHAIMN (R”) THHEHHOM 3aBUCHMOCTH JKCITe-
PUMEHTAIBHBIX U MOJ00OpaHHBIX 3HAYEHHH. YpaBHEHUS 3aBUCMMOCTU MOAYJSI IIBETOBOIO BEKTOpa
OT Temreparypsl (Tabn. 2) Obu MoAo0paHsbl ,,BpyuHy“ ¢ momoibio Microsoft Excel. Tak kak
dakTudeckue 3HaueHus F-kpurepuss dumepa Gosbiie TabnuaHOro npu ypoBHe 3Haunmoctu 0,05,
TO MOJTyYCHHbIE YPABHEHHS U TIOKA3aTEIM TECHOTHI CBSI3H SBIISIOTCS CTATUCTUYECKU 3HAYMMBIMH.

Tabnuya 2
YpaBHeHHUs 3aBHCHMOCTH MOIYJIfl IBETOBOT0 BEKTOPA 00pa310B IPeBeCHHBI
OT TeMNePATypPhl H BpeMEHH

o T, MuH 5 )
No (i 100—400 °C) YpaBHeHHE 3aBUCUMOCTH R F-xpurepuii ®uiepa
! 10 251 0,9955 154356
| | - 1 0,03(#-260) +32
+e
2 20 i 249 0,9771 298,68
O=—————=+34
1+ e0,0()(t—ZSO)
3 30 251 0,9878 566,77
| | - 0,07(¢-220) +34
l+e”

W3 puc. 3, 4 u 5 npencrasiieHa 3aBUCHUMOCTb MOAYJSl LIBETOBOTO BEKTOpa OT BO3JEHCTBUS
temriepaTypbl B Teduenune 10, 20 u 30 MuH Ha 00pa3Iipl ApeBecHHBl. BUAHO, YTO MIPU YBEITMYCHUH
Temreparypsl nokasatenu RGB, a taxxke [L[| ymenbmarotes B npeaenax ot 100 mo 350 °C. Taxxke
rpaduKu I8 BpeMeHH TemneparypHoro BosnercTBus 20 u 30 MUH MPaKTHYECKU COBIAIAIOT, YTO

TOBOpPUT O Ooiee CYHICCTBCHHOM BJIMSAHHUU TCMIICPATYPHI IO CPABHCHUIO C NIIUTCIbHOCTBIO BO3,[[ef/'I-
CTBUs.

I 5 l-e—PacueTHbIc 3HAUCHUS
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Kak u3BecTHO, ApeBecrHa SBISETCA MPUPOJHBIM MOJTUMEPOM, €€ OCHOBHBIE KOMITOHEHTHI —
nemtonosa (70—75 %) u remuiesuiono3a, a Takxke JUuraut (25—30 %) [11].

[TonydeHHbIE MaHHBIE OTPAXKAIOT XUMHUYECKHE U (PU3UYECKHE MPOIECCHI, MPOUCXOAIINE B
JpeBECHHE TPU TepMUYECKOM BozaeicTBuH. [Ipoliecc TepMUUecKoro pas3ioKeHus JPeBECHHBI MPo-
TEKaeT B HECKOJIbKO 3TanoB. Ha nepBoM stane — 1o 125 °C — u3 npeBecuHsl ucnapsercs Biara.
[Ipy moBbIlIEHUH TeMMEPaTypbl HAYMHAIOT BBIACISTHCA TOPIOYHE JIETy4yrne KOMIOHEHTHI [12]. UeMm
BBIIIIE TEMIIEpaTypa HarpeBa, TeM OoJiee CyIIeCTBEHHBIE BHEIIHUE N3MEHEHHS IPETEPIEBACT JApeBe-
cuna. [Tpu remneparype ot 300 go 350 °C apeBecuHa TepsieT MBET U OOYTIUBAETCS 1O MMOBEPXHOCTH
B TE€UCHHE HECKOJIbKUX MHHYT. | eMHUIIEIII07103a pa3iaraeTcsi ¢ BBIICICHUEM JIETYYUX MPOJYKTOB
npu temnepatype ot 200 no 260 °C, nemmono3za — ot 240 go 350 °C, nuraun — ot 280 go 500 °C.
OTu Auana3oHbl TEMIIEPATyp NPUBEACHBI 10 JaHHBIM TEPMOTPaBUMETPUUYECKOT0 aHanu3a [13].

B [14] otmeuaeTcs, uTo mipu Temmepatype, npubmauxatomeiics k 200 °C, 3aMeTHO CHMIKAETCS
CTETIEHb MOJMMEPU3ALIUH TTOJIMCAXaPHUIOB, 0COOEHHO TeMUIIEIUTION03, TPOUCXOIAT MJIaBJICHUE JIHUT-
HUHA U ero KoHaeHcanus. [Ipu Temmneparype cBoie 300 °C oObIYHast CTPYKTYpa APEBECHHBI TTOJI-
HOCTBIO MCUE3aeT, YCTYIas MECTO ra3000pa3HbIM MPOJAYKTaM TEPMUYECKOH IECTPYKIIHH.

Takum 00pazoMm, BO3MOXKHO CpaBHUBATh CTENEHb TEPMHUYECKOTO MOBPEKICHUS APEBECUHBI
pa3paboTaHHBIM UHCTPYMEHTAIBHBIM METOJIOM C UCIOJIB30BaHUEM KolopuMeTpun. OIHAKO TeMIlie-
paTypHBIE MPEIENbI STOT0 METO A OTPAHWYEHBI, C OJJHON CTOPOHBI, HadyaroM ucrapenus Biaru (150 °C),
a ¢ Apyroii — HavyasnoMm mporecca kapooruzanuu (350 °C).

Hayunast HoBu3HA pabOThI 3aKIII0YaETCs B MPEAJIOKEHHOM METO/I€ OLIEHKU CTENEHU TepMHYe-
CKHUX TOBPEXKJICHUI JIPEBECUHBI, a TAKXKE B YCTAHOBJICHUU 3aBUCHMOCTEH M3MEHEHHS I[BETOBBIX
XapaKTepUCTUK OT TEMIepaTyphl U BpeMeHU Bo3aeicTBus. [IpeanoskeHHblii MeTo1 T03BOJISIET KOH-
TPOJIMPOBATH U OILIEHUBATH CTETICHb TEPMHUECKUX MOBPEKICHUN JPEBECUHBI B PA3IUYHBIX OTPACIIAX
(cymika, 06paboTka), a TakKe IMPH PacclieJOBAaHWU MOXKAPOB, B YCTAHOBJIICHUH MyTEH pacmpocTpa-
HEHUS TOpeHusi. BU3yanbHbI METOM UMEET Psii HEIOCTATKOB, CBSA3aHHBIX CO CBETOBBIMU d(deKTa-
MU ¥ pa3IUYHBIMU YCIOBUSIMH HaOmtoAeHu (Yroj najieHus: CBETa, OCBEIIEHHOCTh, MHIUBUTyalbHAas
YYBCTBUTEIBHOCThH 3peHHs). [IpennokeHHblid METO MO3BOJISIET UCKIIOYUTH BIUSHHUE PA3TUUYHBIX
CyOBEKTUBHBIX (DaKTOPOB U MPOBOAUTH U3MEPEHUS B OJJUHAKOBBIX YCIOBUSIX.
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