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Jurimomuas pabota: 62 crpanuiisl, 34 pucyHka, 36 HCTOYHUKOB.

Knwouesvie cl08a. CIIEKTP, JANDODY3HOE PACCESHUE,
ANODOY3NOHHOE  ITPUBJIMKEHUE, BUOJIOTUYECKASA  TKAHD,
OCHOBHBIE XPOMO®OPBLI, METO/IbI OITPEAEJIEHMA CATYPALIMU
I'EMOI'JIOBMMHA KPOBU.

Obvexm uccnredo8anusi — MUKPOLUUPKYIATOPHOE PYCIO MOJKOKHBIX TKAHEH
YEJOBEYECKOT0 OpraHu3Ma M caTypaiusi TeMOIJIOOMHAa KPOBU KHUCJIOPOAOM,
YCpEIIHEHHAs 110 apTepuaIbHbIM U BEHO3HBIM COCY/laM TKaHHU.

Llenv Ounnommoli pabomel — aHAIU3 BO3MOXKHOCTEM CHEKTPOCKOIUU
muddy3HOro paccessHUSI € MPOCTPAHCTBEHHBIM Ppa3pelICHUEM IMpPU CO3/IaHUU
HEUHBA3UBHBIX METOJIOB OINpEIEICHUS KOHIEHTPAIlMU OCHOBHBIX XpOMO(OPOB
IMOJIKOKHBIX TKaHEH YeIOBeEKA.

B pabote mpuBeneH aHamu3 JAUTEPATYpPHBIX JAHHBIX O METOAAaX ONpEACIICHUs
caTypali TeMOTrjJo0MHAa KPOBH YEJIOBEKAa Ha OCHOBE CYIIECTBYIOIIMX METO/IOB
muddy3rnonHoro npudmpkeHus. [lokazaHo, 4TO HauMeHee 3aTpaTHBIM OKa3aJloCh
NPUMEHEHHE CIEeKTPOCKONuHu audPy3HOro OTpaxkeHHss ¢ MPOCTPAHCTBEHHBIM
paspemieHreM. UYMCIEHHBI aHaIM3 CYHIECTBYIONMX Mozeneil auddy3uoHHOTO
IpUOJIMKEHHS TT0Ka3aj1, YTO MOeNh mpuomkenus Piao B ommune ot moaenu Farrell
dbopMUpyeT MpU HCMOIB3YEeMOM HAMU HOPMHUPOBKE HEOMYCTUMBIA JIOKATbHBIN
MUHMMYM [pH 3HAYEHMSAX MPHUBEICHHOTO IMOKa3aTens paccesHus ps ~ 025 cm™.
[IpennoxkeHo pelieHue, TMO3BOJISIONIEE HCKIIOYUTh (OPMUPOBAHHE JIOKATHHOTO
MUHUMYMa, YTO TIO3BOJIHJIO UCTIOIb30BATh ATH MPUOJIMKEHUS PU PELICHUHA 00paTHON
3a/1a4H 110 OTPEICIICHHIO CIICKTPAIbHBIX ITOKAa3aTe/ICH MPUBEICHHOTO paccesHust Ls'(A)
1 TTOTJIOICHUS L,(A).

B pesynbraTe ObLIO BBISBJICHO, YTO IMPUMEHSAEMBIH METOJI ONpeeICHUs Ls' (A)
U U(A), OCHOBaHHBIH Ha HCIIOJIB30BAHMH HOPMHPOBAHHOIO CICKTPAIbHO-
MPOCTPAHCTBEHHOTO MPOQUIIs, 3aHWKAECT 3HAUCHUS TMOJYy4aeMOro CIEKTPaIbHOTO
nokazartessi MmorjoieHus |,(A) 1 3aBbIlIacT 3HAYCHUS MPUBEICHHOTO MMOKA3aTeJIs
paccesinus ps'(A). IlokazaHo, 9TO IpU OTPAHUYCHUU BEPXHEH IPaHUIIBI AHANla30HA
BapbHPOBAHUS 3HAUCHHUAMU TTOKa3aTeNs paccessHus 10 s’ =~ 7—10 cM MOJTy4aeMble
3aBUCUMOCTH TOKa3aTessl TOTJIOMICHUSI MPUMEPHO COOTBETCTBYIOT 3HAUCHUSIM,
KOTOpbIE OMNpEeNesatoTcss  (pu3nogoruyeckuMu Hopmamu. JlJisi  ycTpaHeHus
HEeJI0CTaTKa MPEIJI0KEHO UCTI0JIb30BAaHUE HOPMUPOBKHU PETUCTPUPYEMBIX CIIEKTPOB
Ha CIIEKTp pedepeHcHoro orpaxkarens WS-2.



[Tony4yeHHbIe pe3ynbTaThl MOTYT OBITh UCIIOIB30BAHbI IPU ONTUMU3ALNH
METOJIMKH OTPEEICHIUS 00 BEMHON KOHIIEHTPAIIMA OCHOBHBIX XpOMOGOPOB
TKaHel yenoBeka Ha OCHOBE TU(PPY3nNOHHOTO MPUOTHIKEHHUS.



PODEPAT

Jpimomnas mpana: 62 ctapoHki, 34 ManroHKak, 36 KPBIHIIL.
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KPBIBI.

Ab’exm Oacnedoasanus — MIKpalBIpKyJIsiTapHae pyclia MaJCKypPHBIX TKaHaK
yajiaBeuara apraHizma i caTyplibls remMariiabiHy KpbIBi KicjaapojaMm, acepaaHéHas mna
apTIPBIUIBHBIX 1 BAIHO3HBIX cacyAaX TKaHKI.

Mbdma Ovinomuati npaysl — aHai3 MardeIMaclsy CHEKTpacKamii Jbly3Hara
pacceiiBaHHA 3 IMPacTOpPaBbIM Ja3BOjaM Ipbl CTBAPIHHI HEIHBA31YHBIX METaaay
BBI3HAUOHHS KAHIPHTPAIIbI aCHOVHBIX XpaMadopay maJcKypHbIX TKaHIH YalaBeKa.

VY mpaubl OpbIBEI3€HBI aHANI3 JITapaTypHbIX Jaa3€HbIXx ab Meranax
BBI3HAUOHHS caTypallbli reMariabiHy KpbIBi UajlaBeka Ha aCHOBE ICHYIOUbIX METa1ay
neidy3iinara mpelOaibkioHHE. [laka3aHa, MITO HaWMEHIN 3aTPAaTHBIM aKa3aacs
OpbIMSIHEHHE  CHEKTpackamii JAblpy3Hara amiiocTpaBaHHs 3 IPACTOPaBbIM
pacna3HaBaHHeM. KosibKacHbI — aHaji3  ICHYIOYBIX Maadiay  abldy3iiiHara
HaOJIKAHHSA TMaKaszay, ITOo Majdib OpblOaikIHHA Piao ¥ ampo3HeHHe aa Maadii
Farrell dapmipye npbl HapMipoylibl HeJAMyIIYalbHBI JIAKATBHBI MIHIMYM TIPBI
3HAUDHHAX IIPBIBEI3EHAra INakaszublka paccesHHs ps' ~ 0.25 cm?. IIpananasana
paldHHE, IKO€ Ja3Bajisic BRIKIIOYBIIG (apMipaBaHHE JIaKaJbHara MiHIMyMY, IIITO
JIa3BOJIIJIa BRIKAPBICTAIlb TATHISA MPBIOTIKIHHI MPHI pallIdHHI aIBAPOTHAN 3a/1a4bl 1a
BbI3HAUDHHI CIEKTPAIIbHBIX IMaKa3ublkay IMpbIBeA3CHHara paccesHHs W' (L) 1
narjisiHaHHA U, ().

bbuto BBIAYIIEHA, MTO MeTan BbI3HAYIHHA W' (L) ¥ (L), 3acHaBaHbl Ha
BBIKAPBICTAHHI HapMipaBaHara CreKTapiibHa-pacTopaBara MNpoQuIo, 3HIDKae
3HAYIHHS aTphIMJIiBaHAara CrieKTpajibHara rmaka3ublka MmarjibiHaHHs L,(A) 1 3aBbIIIae
3HAQYDHHI TpbIBE/3€HAra IMaka3ublka paccesHHs s (A). [lakasana, mro mpsl
abMe)xaBaHH1 BEPXHSM MSKbI JBISINIA30HY Bap'ipaBaHHS 3HAYDHHSMI IMaKa3ybIKa
paccesHHs ga us ~ 7-10 cml, arpelmiriBaronna 3aleKHACLi IaKa3ybIKa
narjblHAHHSA, SKiS TMPBIKJIAJHA aJnaBsfaonb QizisaariydeiMi HopMami. [[s
YCTpaHEeHHs 3araHa TMpallaHaBaHa BBIKAPHICTAHHE HAPMOYKI CIICKTpay Ha CIEKTP
padepaHcHara agoiBabHIKa WS-2.

ATpBIMaHbBIA BBIHIKI MOTYIIh OBIIh BEIKAPBICTAHBI MPHI AlITHIMI3aI[bll METAIBIKI
BBI3HAUOHHS a0'€MHall KaHIPHTpAIlbl aCHOYHBIX XpaMadopay TkaHiH yaiaBeka Ha
acHOBe JibI(y3iitHara HaOI>KIHHS.
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The object of the study is the microvasculature of the subcutaneous tissues of
the human body and oxygen saturation of blood hemoglobin, averaged over the
arterial and venous vessels of the tissue.

The purpose of the thesis is to analyze the possibilities of diffuse scattering
spectroscopy with spatial resolution in the development of non-invasive methods for
determining the concentration of the main chromophores in human subcutaneous
tissues.

The paper presents an analysis of literature data on methods for determining
the saturation of human blood hemoglobin based on existing methods of diffusion
approximation. It is shown that the use of diffuse reflection spectroscopy with spatial
resolution turned out to be the least expensive. Numerical analysis of the existing
diffusion approximation models showed that the Piao approximation model, in
contrast to the Farrell model, forms an unacceptable local minimum with the
normalization used by us at the values of the reduced scattering index p,’ ~ 0.25 cm™.
A solution is proposed that makes it possible to exclude the formation of a local
minimum, which made it possible to use these approximations in solving the inverse
problem of determining the spectral indices of reduced scattering ps'(A) and
absorption p,(2).

It was found that the applied method for determining ps'(A) and p,(A), based
on the use of a normalized spectral-spatial profile, underestimates the values of the
obtained spectral absorption index p,(A) and overestimates the values of the reduced
scattering index ps'(A). It is shown that when the upper limit of the range of variation
is limited by the values of the scattering index up to us’ = 7-10 cm™, the obtained
dependences of the absorption index approximately correspond to the values
determined by physiological norms. To eliminate the disadvantage, it is proposed to
use the normalization of the recorded spectra to the spectrum of the reference
reflector WS-2.

The results obtained can be used to optimize the method for determining the
volume concentration of the main chromophores in human tissues based on the
diffusion approximation.






