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Aunnomayus. B crarbe npuBeneHb (DAKTHI O BRXKHOCTH 3HAHHS CIIEKTPAIBHBIX XapaKTEPUCTHK
OMOTEXHOJOTMYECKOTO CHIPBS, TaK KaK 3TO MO3BOJIUT BHICOKO3()(EKTUBHO YNpaBisATh TEXHOJIOTHYE-
CKUM TiporieccoM repepaborku. [IpuBeseHo onucanne WHCTPYMEHTApHUs JUTsS TIOMydeHust nHTepdepo-
rpaMM 00OBEKTa HCCIIEIOBaHMUS, OCHOBHBIM U3 KOTOPHIX siBIsieTcst Dypbe-ciekrpoMeTp HHPpaKpacHbBIi
®CM 2201. Ha ocHOBe mom0opku 1ab0paTopHOro 000pyA0BaHUS pa3paboTaH ajJrOPUTM MPOBEIACHHUS
IKCIIEPUMEHTOB MOJTYYCHUS CIICKTPAIBLHBIX XapaKkTepucTuK. [Jist mopos ApeBecHHsbI 1y0a, OCHHBI, CO-
CHBI 1 Oepe3sl 10 MpeuIaraeMoil METOIMKE TTONTyYeHbI CIIEKTPAIbHBIE XapaKTePUCTUKA B AalIbHEHN 00-
nactu UK-criektpa, HanOobIINi HHTEPEC U3 KOTOPBIX MPEACTABISIOT COO0H AKCTPEMyMBI B THalla30HE
ot 9400 mo 9700 M, Tak Kak moriiomeHue B JaHHOM auarnazoHe — 100 %. PazpaboranHas meroguka
MONTyYeHUsI CIIEKTPAIbHBIX XapaKTEPUCTUK MTO3BOJIUT C(HOPMUPOBATH CIIPABOYHEIE JTaHHBIE ISl OCHOB-
HBIX TIOPOJ IPEBECHHBI, KOTOpble OyIyT OKa3biBaTh 3(PpeKTUBHYIO MH(POPMAITMOHHO-METOANIECKYIO
MOJICPIKKY IIPU Pa3pabOoTKe IHEPToCOEPEraroINX PeKUMOB 00€3BOKUBaHNUS, HHPPAKPACHON TEXHUKH
JUTSL CYIITKA OMOTEXHOJIOTHYECKOTO CHIPBSL.
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Abstract. The article presents facts about the importance of knowing the spectral characteristics

of biotechnological raw materials, as this will allow highly efficient management of the technological
processing process. The article describes the tools for obtaining interferograms of the object of study.
The main instrument is the Fourier spectrometer infrared FSM 2201. An algorithm for conducting
experiments to obtain spectral characteristics with selected laboratory equipment has been developed.
Spectral characteristics in the far infrared range were obtained for oak, aspen, pine and birch wood
species using the proposed method. Extremes in the range from 9400 nm to 9700 nm are of particular
interest, since the absorption in this range is 100 %. The developed technique for obtaining spectral
characteristics will allow the formation of reference data for the main types of wood, which will provide
effective information and methodological support in the development of energy-saving dewatering

modes, infrared technology for drying biotechnological raw materials.
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Beenenne

HK-cnexTpockonus Ha CETOAHSIIHUM JEHb UMEET
MHOTO BapHWaHTOB MPHUMEHEHHSI BO MHOTHUX OTPACIsax
mpoMbIuIeHHOCTH. JI1000H MarepuaibHBI OOBEKT
o0nagaeT CBOMM MHIUBUAYAJIbHBIM XapaKTepOM HH-
(bpakpacHOTO CIIEKTpa, YTO MIO3BOJIAET UCIIONb30BaTh
€ro Kak Uil KOJWYECTBEHHOIO aHalu3a, Tak M UL
KaueCTBEHHOTO. 3Hasl JaHHBIE O MHKaX MOTIOLIEHUS
WIN HPOITyCKaHUS Ha Pa3HBIX JUIMHAX BOJH M3IIyue-
HUS, K IPUMEPY CENbCKOX03IHCTBEHHOTO WIIH JIECHOTO
CBIPbsI, MO’KHO 3((EKTHBHO BO3JEHCTBOBATh HA JaH-
HbIE 00BEKTHI, YTO IPUBENET K HHTCHCU(UKAIINY TTPO-
[IECCOB CYIIKM MW oOe33apaknBaHus (AQOHBKHHA,
2023; Levinsky, 2024).

HK-crexkTp mosydyaercsl pU HENpPEpbIBHOM BO3-
JEWCTBUU Ha OOBEKT HCCIIECAOBAHUS 3HEpruei nHgpa-
KpacHoOro noroka uznydenus. C nomompto MK-crek-

TpOMETpa MPOUCXOANT PA3I0KEHNE CBETOBOTO MOTOKA,
KOTOPBIN IPOXOIUT YePEe3 ChIPbE, 110 JUIMHAM BOJIH U3-
Jy4eHusl.

IIpu HEnpepbIBHOM BO3AEUCTBUM CIIEKTPA C OIIpeE-
JIEJICHHOM MHTEHCUBHOCTBIO CTAHOBATCS SIPKO BbIpa-
KEHHBIMH TIOJIOCHI TIOTJIOMICHNSI HHPPAKPACHOTO H3-
JTy4EeHUsI IPOOBI CHIPHSI.

CornacoBanue WK-reneparopa co cnekrpaib-
HOW XapaKTepPHCTHKOH OOBEKTa TMO3BOJHUT d(dek-
THBHO YMPABIATH TEXHOJIOTHUYECKUM IPOLIECCOM,
paccmarpuBasl IEKTPOMAarHUTHOE Iojie Kak WH(op-
MAaIMOHHBIA MOTOK SHEPTHH, KOTOPBI BOCTIPHHHUMA-
eTcst OMOIOTHYeCKHM 0OBEKTOM U 3aITyCKaeT )a3oBbie
npupaiieHus BHyTpH ero (AdonbskuHa, 2023; bermos
u 1p., 2019; Pamxuposanue. .., 2021; Cuucnenko, ba-
crpoH, 2020; Morozov, 2019; Interaction analysis...,
2020).
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B nmanHOil pabore Oyner mpencTaBieH MMOmOOp
WHCTPYMEHTOB JUIS IOJIYUYCHHS CIICKTPATIBHBIX XapaK-
TEPUCTUK U pa3paboTaH alTOPUTM NEUCTBHHA MPH HX
OTIpENIETICHNH, TI0 KOTOPOMY B KaduecTBe MpuMepa s
TaKuX TOPoJ, Kak y0, OcHHA, COCHA, Oepesa, OyayT
MOJTy4€HBI UX CHEKTPAIHHBIE XapAKTEPUCTHUKH.

MeToauka
U 00beKThI HCCJIe]0BAHUS

Jns popmupoBaHUs CIpaBOYHBIX AAHHBIX CIIEK-
TpaNbHBIX XapaKTEPUCTHK B JanbHEll obmacTu
HK-cnekTpa ais OCHOBHBIX MOPOJ APEBECUHBI MPHU-
MEHSUICS CJIEAYIOIMII cocTaB J1abopaTopHOTo 000py-
JIOBaHUA:

1) ®ypoe-ciekrpomerp uabpakpacHeii ©CM 2201;

2) mpecc-thopma [1D-13;

3) mpecc ruapasnnueckuid pyunoit [1I'P-400;

4) ananmuzarop BiaxkHoctu DJIBUC-2C.

JlaGoparopusiii  Dypbe-crieKTpoMeTp TpeaHa-
3HA4YEH JUId PETUCTPALMU M UCCIIEAOBAaHUS OINTHYE-
CKHX CIEKTPOB B WMH(paKpacHOW 0OJACTH, a TAKXKe
JUIsl KOJIMYECTBEHHOTO aHaln3a U KOHTPOJIS KauecTBa

rHoasuxkHOE 3¢pKano
Movable mirror
Hanyuarens
The emitter
Caeroaenurens

Beam splitter

n

SR

nponykiuu (Barun, Xopoxopun, 2019; Ilozmasiko-
Ba, [lenucrok, 2016; Pynenko, bensak, 2017). Cxema
MIOJIy4YEeHHsI CIIEKTPOB TOKa3aHa Ha pHC. 1, IPUHITUI
ee neiicTBus npuseneH B paborax (Ilo3muskosa, [Jle-
Huciok, 2016; Pynenxko, bensik, 2017).

Cucrema 00pabOTKHM NaHHBIX OCHOBaHa Ha 00-
paboTke nx B Dypbe-CleKTpOMEeTpe C MPUMEHEHHUEM
nporpamMmmHoro obecrieuenus FSpec, kotopast obec-
HIEYMBAET:

— MOJy4eHue UHTepheporpamm;

— npeobOpa3oBaHue WHTEp(EeporpaMM B CHEKTP
C WCIOJBh30BaHHEM (Da30BOM KOPpPEKUIMH METOAOM
Mepua unu Hopron-bup;

— OpraHu3alMI0 CIEKTPaJbHOM 0a3bl NaHHBIX Ha
BHEIIHUX HOCHTENSIX MH(popManuu u paboty ¢ Hell;

— MepBUYHYI0 00paboTKy W mpeoOpazoBaHHE
CIIEKTPOB;

— NPEJCTaBICHUE JAHHBIX B Irpad)uyeckoM BHUIE
Ha 9KpaHe MOHHUTOpA WIK Ha MPUHTEPE;

— TECTUpPOBaHUE U HACTPOUKY Dypbe-CceKTpo-
MeTpa.

Obpasent

Sample

ALl
Analog-to-digital
conversion

|

Boruucaurens
The controller

-

HenoasukHoe 3epkano

Fixed mirror

Jlarumnk pasHoctu
Xo0/1a

™| Travel difference

sensor

Puc. 1. CrpykrypHas cxema @ypbe-crieKTpoMeTpa
Fig. 1. Block diagram of the Fourier spectrometer
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TexHudeckne xapaktepucTuku Dypbe-creKTpo-
MeTpa uHppakpacHoro @CM 2201 mnpencrapicHbI

HHIXEC.

PaGouas obmacTh crekrpa, cM . .. ... ... .. 370-7800
Working range of the spectrum, cm™!
CrieKTpalibHOE paspelieHue, cM ™' . ... ... ... 1,0

Spectral resolution, crm™

AOGCOIIOTHASI TIOTPENTHOCTH TPATyHPOBKH

IIKAJIbI BOJTHOBBIX YHCEIL, HE Ooiee . . ... .. .. +0,05
The absolute error of the calibration of the

wave number scale, no more than, cm™

Ortkionenue suaun 100 % npomyckaHust

OT HOMHHAJIBHOTO 3HaYeHwus (ot 2100

110 2200 cm ! pasperrenne 4 cm!,20 ckaHOB),
HE00T€E, %0 ..ot
Deviation of the 100 % transmission

line from the nominal value (from 2100

to 2200 cm™,resolution 4 cm™,20 scans),

no more, %

CpenHee KBaipaTHIHOE OTKIIOHCHHUE JTMHUU
100 % mpormyckaHusi 0T HOMUHAJIBHOTO
snagerns (ot 2100 mo 2200 cm !, paspemenie
4 cmM',20 ckaHoOB), He Gonee, %o . . ... ... ...
The average square deviation of the 100 %
transmission line from the nominal value
(from 2100 to 2200 cm!,resolution 4 cm™!,20
scans), no more, %

YpOBEHB MONOKHUTENBHOTO H OTPUIATEFHOTO
TICEeBIOPACCESTHHOTO CBeTa, He Oomee, % . . . .
The level of positive and negative
pseudo-scattered light, no more, %

+0,2

T'aGapuTHBIC pa3MEPBL, MM . . . ... oo v ... 520%x370%x250
Overall dimensions, mm

Pa3meps! KITOBETHOTO OTAENEHUS, MM . . . . . . . 200%190x%170
Dimensions of the cuvette compartment, mm

Macca, KT ..ot 28
Weight, kg

TTorpebnsemas momHOCTh, BA .. ... .. ... .. 60
Power consumption, VA

ITapameTps! utaromeit cetw, B, [m. . ... ... 220 (-33/+22),
Power supply network parameters, V, Hz 50+1

OO0pazen (wn TabneTKa) Ha pUC. 2 JODKEH OTBe-
Yarh OIpPEEICHHbIM TpeOoBaHusM (popma, macca,
pasmep). st u3rotoBieHUss 0Opasma MPUMEHSIETCS
mpecc-popma ans m3rotoBineHus tabmerok [ID13.
Ee TexHnueckue XapaKTepUCTHKH CIICTYOIINE.

MaxkcumanbHoe pabouee ycunue, Tc......... .. 10
Maximum working force, Tc

JlMaMeTp TaOMETKH, MM . . . .« vvveeaee e e e e 13
Tablet diameter, mm

JlaBnieHue B BaKyyMHOM cHUCTEMe, He Oonee,

MMPT.CT. «eooe ettt et e et e et e e e e e 20
Pressure in the vacuum system, not more than,

mmHg.

I'aGapuTHBIN Pa3sMEPBL, MM . . . .« T7x52x71

Overall dimensions, mm

MacCa, KT . ..o ee e e e 0,67
Weight, kg

[Mpu ¢opMupoBaHuu TabIETKH C MapaMeTpaMH
JUI 3arpy3Kd B KioBeT Dypbe-ClieKTpoMeTpa He-
obxomumo obecneunTh padouee ycuime 10 Tc, yto
perIaMEeHTHPOBAHO TEXHUYECKUMH XapaKTepUCTUKA-
mu [1D13. JlanHOE yCIOBHE BO3MOXHO pEain30BaTh
C NPUMEHEHHEM Ipecca THIPABIMYECKOTO PYYHOTO
[II'P-400,TexHuyeckrne XapakTEpUCTUKH KOTOPOTO

NPUBEAECHBI HUXKE.
MaxkcumansHoe pabouee ycunue, Te. . ... ... 10
Maximum working force, Tc

MakcumanbHoe pabouee qaBieHue, 6ap . . . . . 270
Maximum operating pressure, bar

MaxkcuMaIbHBIN HOIBEM IITOKA, MM . . . . . ... 25
Maximum rod lift, mm

I'aGapuTHBIN pa3sMEPbL, MM . . . ... ... 400x200%250
Overall dimensions, mm

Weight, kg
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AHanuzarop BIaxHocTu OnBuc-2C npeqHazHadeH
JUI. U3MEPEHUs] BIAXHOCTH TBEPIBIX MOHOJIMTHBIX,
CBIMTYyYHX, MAacCTOOOPA3HBIX, BOJOKHHUCTHIX, JKHUIKOCT-
HBIX M APYyTruX MarepuaioB. Ero TexHnueckue xapak-

TCPUCTUKHU MTPUBEACHBI HUKE.

Jlnana3oH U3MepeHHs: MacCOBO# T0IH

131 A S
The range of measurement of the mass fraction
of moisture, %

IIpexmen goImycKaeMoro 3HadeHus abCOMOTHON
HHCTPYMEHTAJIBHOM MOrPEIIHOCTH AaHAIIM3aTO-

pa npu Macce u3MepsieMoi npodsI 21, % . . . . . +0,1
The limit of the permissible value of the

absolute instrumental error of the analyzer at

the mass of the measured sample is 2 grams, %

Jnana3oH B3BEIHBAHUSA, T . . ..o oo
Weighing range, g

3HadeHne aOCOMIOTHOM OrPEIHOCTH
B3BEIIMBAOLIETO YCTPOUCTBA, I'. o .. oo v e . . +0,005
The value of the absolute error

of the weighing device, g

Macca nzmepsieMo mpoObL T'. .. ........... ot 2 1o 30
The mass of the measured sample, g

Bpewmst ycranoBieHHOTO pabodero He Oonee 30
PEXKUMA, MHH . . .o e oo et e

Time of the set operating mode, min

Bpemst HenpepbIBHOHM pabOThL U . .. ... ... . . . He MeHee 16
Continuous operation time, h

ITorpebmsiemast momHOCTE, BA . ... ... ... ... 400

Power consumption, VA

[Mapamerps! nuraromeii cet, B, . ........ 220 (£22), 50
Power supply network parameters, V, Hz

CpenHsist HapaOOTKa HA OTKA3, 9. . .. ... ..... 2000
Average time to failure, h

CpemHuit CpOK CITYyXKOBL, JI€T . . . oo oo e s 10

Average service life, years

I'aGapuTHBINA pa3sMEPbL, MM . . . . ... vennn ... 205x310x190
Overall dimensions, mm

MacCa, KT . . oo e et 8

Weight, kg

B ananmmzarope Bnaxnoctu «JnBuc-2C» pabota
¢ 00pa3lLoM 3aKII04aeTcsl B IEPBOHAYAIBLHOM B3Be-
LIMBaHUM W BO B3BEIIMBAHUHU €T0 MOCJE BHICYIINBA-
HUsl. B 3TOi CBSI3M B yCTPOWCTBE aHaIM3aropa npeay-
CMOTpEHBI BBICOKOTOYHBIE BECHI, YTO MO3BOJISET, I10-
MHUMO TpPSIMOTO Ha3HA4eHUs, UCIOJb30BaTh IaHHOE
YCTPOHCTBO IS U3TOTOBJICHUS TAONIETOK.

PesyabTaTsl U UX 00Cy:KIeHHE

st momydenust maTEpdEeporpaMM HCCIEayeMO-
ro Marepuaja ¢ NPUMEHEHUEM NPHUBEICHHOTO BBILIE
noxbopa 1abopaTopHBIX WHCTPYMEHTOB (popMHUpyeT-
Csl OIpEAENICHHBIM alroput™M aewcteuil. Bocrpowus-
BE/ICHHE aJTOpUTMa IO 3TalaM MOXET OBITh Iocie-
JOBaTeJIbHBIM B TOM CIIydae, €CJIM 3TO BBIIOJHSET
OJVH JTaOOPaHT, M MOXKET OBITh MapaylieIbHBIM, €CITH
OIMH Ja0OPaHT BBINOJHAET ONEpPAlMH «IIOArOTOBKA
CMeCH», «U3TOTOBIICHHE Ta0JIETOK», a BTOpOH J1abo-
paHT padoTaeT HEMMOCPEACTBEHHO CO CIIEKTPOMETPOM,
BBITIOJTHSISI ONEPALMN IIOJyYCHHE CHEKTPAJIbHBIX Xa-
pakrepuctuk». Ha puc. 2 npuBenen pa3paboTraHHbII
AITOPUTM TPOBEICHUS SKCIIEPHMEHTOB IOTyYEHUS
CHEKTPAJIbHBIX XapPAKTEPUCTHK.

B pamkax skcniemuimu mo c6opy o0pasioB HOpo.T
JPEBECUHBI JIJIsI SKCIIEPUMEHTA ObLITM OTOOPaHBI TPOOKI
TaKUX HOpoA, Kak Ay0, ocuHa, cocHa, Oepesa. Corvac-
HO METOJMKE B MATHKPATHOHW MOBTOPHOCTH TOMYYEHBI
uHTEpQEeporpaMMbl (CIIEKTPaJIbHBIE XapaKTEPHUCTHKH)
Ul BBIOpAaHHBIX TOPOX JApeBecHHBL. Bcee 00pasupbl
ObUTH BBICYIIEHBI A0 BnaxkHocTH 8—10 %, skcmepu-
MEHTHI IPOM3BEIEHBI MOCTIE BBIAECPIKKH UX BCEX HEIO-
CPEICTBEHHO B MOMELICHHUH, TA€ IIPOU3BOJUINCE OIle-
pauuny 1o MoIyYEeHHIO CIIEKTPaJIbHON XapaKTePUCTHKH,
C IIeJTbI0 00EeCTIeYeHH s PABHBIX TEMIIEPATyPHO-BIaXKHBIX
yCTIoBHiA cofiepkanus Beex mpod (+22°C, 49 %) u s
UCKITIOYEHUS] NCKaKEHHS TTOTyYE€HHBIX PE3yibTaToB.

CriekTpanbHas XapaKTepHUCTHKA HCCIIETyEeMBIX 00-
pa3uoB B auanazone JuH BosH oT 5000 go 11000 HM,
noinydyeHHass Ha @Dypbe-crektpomerpe OCM 2201,
nprBeeHa Ha puc. 3—6, B Ta0n. 1-4 moka3aHbl 3Have-
Hus ukoB rornomenus (Levinsky, 2024).

AHanmu3upys CIEKTpalbHbIe XapaKTEPHCTUKU
pa3HBIX MOPOX APeBECHHBI (CM. puc. 3—06), BBIIBUIIH,
YTO OHU UMEIOT Pa3ianyus B UHTEpdeporpaMmax, of-
HaKO XapaKTep UX CXO0K MEKIY COOON U CEKTPHI MO-
YUHEHbl OJHOMY XapaKTepHOMY JAHMANa3oHy C Bapb-
MPOBAHUEM MPOLEHTA MOIIOIIEHHUS U MPOIyCKaHUs
usnyueHwus (puc. 7).

Hawnbonpmmit nHTEpEC MpencTaBIsIoT co00il 3Kc-
TpeMyMmsl B nuana3zoHe oT 9400 go 9700 HM, Tak Kak
noryonieHre B gaHHoMm auanasone 100 %. Cneno-
BaTeNbHO, paboune peXUMbI TeHepaTopa H3TydeHHs
ciieyeT BEIOMpaTh ¢ pabovyrM AMANa30HOM B JaHHOU
obnactu.
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Puc. 3. O6006mieHHas cieKTpaIbHas XapaKTepUCTHKa Ipood 1yda
Fig. 3. Generalized spectral characteristics of oak samples
Tabnuya 1
Table 1
OCHOBHBIE XapaKTEPUCTUKH MTUKOB MOTIIOMICHNUS UT Ipo0 1yda
Main characteristics of absorption peaks for oak samples
Ne Hagano Maxkcumym Konen Opnunara Beicora IHupuna IInomans OtH. mwiomab
~ | Beginning | Maximum The end Ordinate Height Width Square Relative Area
1 10712,56 9566,42 9096,28 1,659531 0,292992 96,055542 27,349379 38,29848
2 9096,28 8979,69 8758,24 1,509728 | 0,04243839 | 28,321045 1,2881949 1,8039132
3 8728,75 8584,96 8389,77 1,448044 | 0,06420755 | 23,403564 1,5130972 2,1188533
4 8335,82 8073,55 7738,63 1,411476 | 0,07636440 | 55,544189 4,0948064 5,7341286
5 7715,59 7504,91 7385,87 1,393676 | 0,05738795 | 34,040894 2,0094645 2,8139373
6 7083,17 7022,64 6950,24 1,280903 | 0,03828538 15,952393 0,5862664 0,8209733
7 6950,24 6857,66 6733,61 1,316281 | 0,12206316 | 26,415405 3,2563833 4,5600498
8 6716,16 6632,47 6464,94 1,215739 | 0,17879713 | 24,526489 4,4384416 6,2153354
9 6231,83 6174,68 5959,63 1,264514 | 0,05279005 | 47,281372 2,6411658 3,6985349
10 5918,81 5752,99 5539,40 1,366733 | 0,45679194 | 52,286987 24,233936 33,935794
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Puc. 4. O600u1eHHas CrIeKTpaibHast XapaKTepHUCTHKA IPOO COCHBI
Fig. 4. Generalized spectral characteristics of pine samples
Tabnuya 2
Table 2
OCHOBHBIE XapaKTEPUCTHKH MTUKOB ITOTIIOMICHHUS ISl TPOO COCHBI
Main characteristics of absorption peaks for pine samples
Ne Hagano | Makcumym Konen Opnunara Beicora IHupuna [Tnomans OrtH. mIomab
~ | Beginning | Maximum The end Ordinate Height Width Square Relative Area

1 10538,37 9668,44 9566,20 0,72222501 | 0,02922964 | 61,00055 2,0687295 3,2036356
2 9566,20 9563,83 9160,56 0,7228545 0,01566184 | 28,53162 0,4598822 0,7121739
3 8362,71 7903,84 7692,70 0,5781551 0,05852628 | 60,50806 3,2619264 5,051421
4 7692,70 7590,82 7428,19 0,53487277 | 0,01688033 | 29,52661 0,3860770 0,597879
5 7428,19 7279,03 7108,57 0,55182207 | 0,03446561 25,43408 0,8724096 1,3510139
6 7102,57 7031,62 6931,66 0,53652602 | 0,0221048 18,84680 0,3995002 0,6186663
7 6931,66 6868,07 6751,14 0,53177744 | 0,04576737 | 25,50598 1,2003092 1,8587995
8 6733,61 6620,14 6464,94 0,50740689 | 0,09884217 | 21,16419 2,2021176 3,4102004
9 6448,85 6126,74 5852,01 0,62927401 | 0,23656428 | 84,05322 18,952051 29,349256
10 5852,01 5754,92 5623,51 0,45019296 | 0,09086432 | 31,78784 3,1401163 4,8627858
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Fig. 5. Generalized spectral characteristic of aspen samples

OCHOBHBIE XapAKTEPUCTHKH ITMKOB TTOIIOIIEHHUS JUIS IPOO OCHHBI
Main characteristics of absorption peaks for aspen samples

Tabnuya 3
Table 3

Ne Ha.qanlo MaKqHMyM Komner OpJZ[IfIHaTa BLIgOTa Ulnana IInomans OTtH. TIOMIA/b

Beginning | Maximum | The end Ordinate Height Width Square Relative Area
1 10624,75 9488,76 9128,31 1,2012354 0,30252206 99,267395 | 30,624275 26,926817
2 9138,31 8983,98 8758,24 1,0663681 0,076122284 | 30,013672 | 2,4137858 2,1216617
3 8708,75 8624,23 8417,01 0,92582715 0,10966361 23,168579 | 2,6879078 2,3626086
4 8362,71 8007,78 7715,59 0,81427515 0,19776964 57,989014 | 11,274347 9,9098895
5 7692,70 7550,33 7406,97 0,69864291 0,071729243 29,32373 2,0578201 1,8087761
6 7406,97 7276,08 7141,71 0,73508364 0,11011577 24,537842 2,714134 2,3856608
7 7141,71 7016,94 6931,66 0,70770818 0,096074045 | 19,035034 | 1,8535573 1,6292339
8 6931,66 6844,00 6733,61 0,66177243 0,13028115 22221313 | 2,9849636 2,6237137
9 6716,16 6635,35 6530,07 0,52246547 0,1608654 22,133545 | 3,5666826 3,1350312
10 6369,63 6259,98 6202,01 0,61750931 0,10962242 23,184692 | 2,6666404 2,3439151
11 6202,01 6091,44 5918,81 0,62950552 0,11853892 48,176636 | 6,0005788 5,2743695
12 5891,91 5757,13 5599,22 0,55856913 0,30975331 41,986084 | 13,089655 11,505503
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Fig. 6. Generalized spectral characteristics of birch samples

Tabnuya 4
Table 4
OCHOBHBIE XapaKTEPUCTUKH ITUKOB MOTIOIICHHUS st P00 Oepe3bl
Main characteristics of absorption peaks for birch samples
e Hafia.n.o MaKgnMyM Konen Opm.maTa BI:I(.JOTa Ulnana ITnomans OTtH. TIOMIA/Tb
Beginning | Maximum | The end Ordinate Height Width Square Relative Area
1 10668,48 9512,24 9096,28 | 2,4332156 | 0,52457464 | 108,17352 | 57,835897 20,221202
2 9096,28 9002,79 8728,75 | 2,1954463 | 0,087044954 | 32,194824 | 3,3626178 1,1756742
3 8699,46 8612,41 8389,77 | 1,9470506 | 0,14713907 | 23,102417 | 3,5991272 1,2583652
4 8362,71 8021,49 7692,70 | 1,8809291 | 0,38831758 | 56,635132 | 21,655603 7,5714625
5 7692,70 7524,58 7406,97 | 1,6373341 | 0,12533629 | 28,594727 | 3,5601599 1,244741
6 7406,97 7271,53 7141,71 | 1,6878431 | 0,20267987 | 24,273315 | 4,9987532 1,7477173
7 7122,09 7014,53 6931,66 | 1,5917454 | 0,15499413 19,156738 | 2,980935 1,0422262
8 6931,66 6837,90 6733,61 | 1,5581731 | 0,23868537 | 21,664673 | 52769475 1,8449826
9 6716,16 6642,61 6497,34 1,356593 0,29549873 | 22937134 | 6,8648893 2,4001757
10 6369,63 6269,75 6172,48 | 1,2636619 | 0,29796642 | 21,641357 | 6,8179237 2,3837551
11 6172,48 6071,58 5905,33 | 1,2041874 0,1869266 35,179443 | 6,8992886 2,4122027
12 5891,91 5750,47 5527,59 | 1,4644945 | 0,71718651 | 44,858765 | 32,65066 11,415671
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Fig. 7. Generalized spectral characteristics of the studied samples of wood species

BeiBoab!

Pa3paboranHas MeTonMKa MOTYYEHHS CIEKTPaIb-
HBIX XapaKTepHCTHK ITO3BOJIUT cHOpMUpPOBaTh crpa-
BOYHBIC JIAHHBIC IJISI OCHOBHBIX IIOPOX JIPEBECHHBI,
HeoOxonumble Ui okaszaHusl >ddexTuBHON HHDOP-
MaIMOHHO-METOANYECKON TIOIEPKKH TIPH pa3padoT-
Ke DJHeprocOeperaronmx peKUMOB 00€3BOKHBAHUS,

UH(]paKpacHON TEXHWKU MJsl CYHIKA CTPOMTENBHBIX
coopykeHull u3 nepesa u ap. llpeanaraemas meronu-
Ka SIBIISICTCS] YHUBEPCAIBLHOU U PaclipoCTpaHsIeTCs st
NPUMEHEHUS B IPYTUX chepax HayKH U MPOU3BOCTBA,
IJe 3HaHWS THUKOB TOTIOMICHUS WM TPOITYCKaHUS
B OINpEACJICHHOM JMAaNa30HE AJUH BOJH H3ITYUYCHUS
MMEIOT KITI0YEBOE 3HAUEHHE.
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