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PE®EPAT
Junnomuas pabota: 46 crpanuil, 35 pucyHkoB, 30 HCTOUHUKOB.

Knwouesvie cnosa. JNDODOY3HOE PACCESAHUE, KOSODOUIIMEHTHI
IMOI'JIOIIEHUA 1 PACCEAHNMAL.

Ob6vexmul uccnredo8anusi — MEIKOIUCIIEPCHBIE MaTepUAIIbl (CIMBOYHBIC
MacJa, MJIaBJIEHbIE CBIPKH, MOJIOKO, KEPUD).

Llenv  Ounnommnon pabomvl — O3HAKOMIIEHHE C CYLIECTBYIOLIUMU
TU(QPY3MOHHBIMU TPUOTMKEHUSIMH M METOAAMHU ONpPEACTICHUs CIEKTPaJIbHBIX
TIOKa3aTeNleil MPUBEICHHOTO paccestHusl WW's(A) U moriomeHus a(A), momydeHne
CTHEKTPATBLHO-TIPOCTPAHCTBEHHBIX Mpoduiieit 1udPpy3HOro oTpaxeHHs] HECKOIbKUX
MUIIEBBIX TMPOIYKTOB U OMPOOOBAaHHME METOJA OIpPENETCHHUs] UX CHEKTPaTbHBIX
nokazatenen Ws(A) u pa(A).

B npouecce BBIMONHEHUS  JTUIUIOMHOM  pabOThl MPOBEAEH  aHAIM3
CYLIECTBYIOIMX  METOJAOB  OMNPENCJICHHMS  CHEKTPaJbHBIX  IOKa3aTeleu
NIPUBEJICHHOTO paccestHus 's(A) U MOTJIOMEeHus [a(A), OIICHEHBI HX JOCTOWHCTBA
u HemoctaTku. bbina paszpaboraHa MeTOauKa TPOBENCHUS HCCIECIOBAaHUM,
YUUTHIBAIONIAS CTIEKTPAJIbHBIE XapaKTEPUCTUKHU HCIIOJIB3yeMOM armapaTyphl, TeM
CaMbIM CHIJKAIOIIAsl UCKAKEHUS B IIPOLIECCE U3MEPEHMUIA.

HccnenoBanuchk cieyoomuye o0pasibl MEJIKOJUCIEPCHBIX MaTepUaloB —
CIIMBOYHBIE Macja, TIUIaBJICHbIE CBHIPKH, MOJIOKO, Kedup. s uzmepenus
ucronb3oBasics crnekrpomerp AvaSpec 2048WL, HCTOYHHUKOM U3Iy4YEHUS
ABJISUIACH YTIPABIIIEMbIE CBEPXSAPKHE CBETOAMOJbI OENOro I[BETa CBEYEHHUS U
MOIIHbIE HMH(paKpacHble CBETOAMOABI. [[IS TOYHOro MO3ULIMOHUPOBAHUS
ONTOBOJIOKOHHBIX 30HJOB MPUMEHSUICS YyHOpaBIsieMbld MNPOrPaMMHO IIArOBbIN
JIBUTATEIIb.

B cpenme xommberoTepHod MaremaTuku Matlab co3zmana mporpamma,
BBIYMCIIAIONIAS MO MOJIYYEHHBIM JaHHBIM IOKA3aTeNN MPHUBEACHHOTO PACCESTHUS
w's(A) u mormommeHus Ha(A), a TakKe OCYIIECTBIIAIONIAs 00paTHYIO 33/1a4y — pacuér
CHEKTPATBHO-TIPOCTPAHCTBEHHBIX TTpodriel nuddy3HOTO OTPAKEHUS U CPABHEHHE
PACCUMTAHHBIX JAHHBIX CO CHATHIMH.

[lonydyeHHble pe3ynbTaTbl MOATBEPIMIN, UYTO METOAbl  JIU(Py3HOTO
OpPUOMKEHUST ¥ ONpENENICHUS] CIEKTPAIbHBIX IOKa3aTee MPUBEICHHOTO
paccesiHusl W's(A) U TOTJIOMIEHUS La(A) MOTYT MCIONB30BAThCS ISl ONpPEIeTICHUS

CoCTaBa BCIICCTBA..



PODEPAT
Jeimomuas npana: 46 ctaponak, 35 mantonkay, 30 KpbIHiIL.

Knouaswviss  crosvi:  JBIOY3HAE PACCEUBAHHE, KADP®IIDHTHI
[IATJIBIHAHHS I PACCEMIBAHHSL.

A6 exmul dacnedsantss — TPOOHAIBICTIEPCHBIS MATIPBISLIIBI (CMETAaHKOBBIS
MacITbI, TUTAYJICHBIS CHIPKi, Majako, Kedip).

Mbsma Owiniomaii npayslt — a3HasIMJIICHHE 3 ICHYIOUBIMI JIbIQY31iHBIMI
HaOIKAHHAMI 1 METaJaMI BbI3HAUAHHS CHEKTPAJbHBIX IMaKa3ublkay IpbIBEA3CHAra
pacceiiBanHs W's(A) 1 maribiHaHHA Ha(A), aTpbIMaHHE CIIEKTpalibHA-IIPACTOPABBIX
npodinsty apidy3HAra amIIOCTpaBaHHS HEKaJIbKiX XapyoBBIX MpagyKTay 1
arnpabaBaHHE METay BBI3HAYDHHS 1X CIIEKTPaIbHBIX MaKazdbikay L's(A) i ta(L).

VY mpampce BbIKaHaHHS JIBIINIOMHAM Ipalbl MpaBeA3€Hbl aHalll3 1CHYHOUbIX
MeTajay BBI3HAUSHHS CHEKTPAJbHBIX IAKa3ublkay IpbIBE3€HAara pacceiBaHHS
Ws(A) 1 maraeiHaHHSA Ua(A), alPHEHBI iX JOOpBIS sKacii i Hemaxombl. beiia
pacmpariaBaHa  METOJbIKa MpaBSJ3EHHS  JacielaBaHHSY, sKas  ViiuBae
CIEKTPaIbHBISI XapaKTapbICTHIKI BBIKAPBICTOYBAHAM amapaTypbl, ThIM CaMbIM
3HDKAKoYasi CKaXdHHI ¥ MpaiiCce BIMAPIHHSY .

JlacnenaBanicss HacCTYNHBIS Y30pbl  JPOOHAIBICIIEPCHBIX MaTIpbLsiiay —
CMETAaHKOBBISI MAacibl, IJIAYJIEHbIS CBIPKI, Mamako, kedip. s BBIMIpIHHS
BbIKapbIcTOYBaycsi cekrpomeTp AvaSpec 2048WL, kpeiHiail BeIpaMeHbBAHHS
3'SIYISUTICS  KIpaBaHBISL 3BBINISIPKISA CBATJIONBIEABI Oeara KoJiepy CBSUPHHS 1
MaryTHbIA 1HQPAYBIPBOHBISA CBATHOABIENBI. [l makmamHara masilbIsHaBaHHSA
OTTaBaJIAKHOBBIX 30H/IAY Y)KbIBAYCs KipaBaHbI IparpaMHa KPOKaBhI pyXaBiK.

VY acapomi3i kammytapHaii mMataMateiki Matlab ctBopana mparpama, sikas
BbUTIYAE 1A aTPhIMAHbBIX JAJA3CHBIX MMaKa34vbIKi MpbIBeA3eHara pacceiBanus W's(A) i
narjblHaHHA Ua(A), a Takcama sKas axbIIISysse 3BapOTHYIO 3a1ady — pasliik
CTHIEKTpalibHA-TIPACTOPaBLIX Mpodinsay apidy3Hara agIrOCTpaBaHHS 1 MapayHaHHE
pa3ivyaHbIX AaJI3€HBIX Ca 3HATHIMI.

ATpbpIMaHblg BBIHIKI MalBEpA3LIl, IITO MeTajabl Ablpy3Hara HaOMIXKIHHSA 1

BBI3HAUAHHS CIHEKTPaJIbHBIX MaKa3ublKay NpblBeA3eHara pacceiiBanHa W's(A)
HarJbIHAHHA Lla(A) MOTYITh BBIKAPBICTOYBAIIIA JIJIsl BBISHAUOHHS CKJIAly PIUbIBA.



ABSTRACT
Diploma Thesis: 46 pages, 35 figures, 30 sources.

Keywords: DIFFUSE SCATTERING, ABSORPTION AND SCATTERING
COEFFICIENTS.

Objects of study — finely dispersed materials (butter, processed cheese, milk,
kefir).

Purpose of the work — familiarization with existing diffusion approximations
and methods for determining the spectral indices of reduced scattering p's(A) and
absorption pa(), obtaining spectral-spatial profiles of diffuse reflection of several
food products and testing the method for determining their spectral indices p's(A)
and pa(A).

In the process of completing the work, an analysis of the existing methods for
determining the spectral indices of the reduced scattering u's(A) and absorption pa(A)
was carried out, their advantages and disadvantages were assessed. A research
methodology was developed that takes into account the spectral characteristics of
the equipment used, thereby reducing distortions in the measurement process.

The following samples of finely dispersed materials were studied - butter,
processed cheese, milk, kefir. An AvaSpec 2048WL spectrometer was used for the
measurement, the source of radiation was controllable ultra-bright white LEDs and
powerful infrared LEDs. For precise positioning of fiber optic probes, a software-
controlled stepper motor was used.

In the environment computer mathematics, Matlab has created a program that
calculates according to the obtained indicators of scattering indices p's(A) and
absorption pa(A), as well as the implementation of the inverse problem - the
calculation of the spectral-spatial profiles of diffuse reflection and comparison of the
calculated data with those taken ones.

The results obtained confirmed that the methods of diffuse approximation and
determination of the spectral indices of reduced scattering p's(A) and absorption
ta(A) can be used to determine the composition of a substance.



