MHUHUCTEPCTBO OBPA30BAHUSA PECITYBJIMKHU BEJIAPYCb
BEJIOPYCCKHWI T'OCYJAPCTBEHHBI YHUBEPCUTET

®AKYJIBTET PAJJMOPU3UKA U KOMIIBIOTEPHBLIX TEXHOJIOT UM

Kadeapa kBaHTOBOM PaaAHO(PU3UKHN U ONITOIIEKTPOHUKHU

AHHOTAIMS K TUILIOMHOU paboTe

OINPEJAEJTEHUE MUKPOPUINYECKUX ITAPAMETPOB
3PUTPOLIUTOB HA OCHOBE CIIEKTPAJIbHBIX U3MEPEHUI

Ca3onoB [lennc HukosnaeBuu

Hayunslii pykoBoauTens — npodeccop Kyreitko M.M.

Mumnck, 2025



PE®EPAT

Junnomuas pa6orta: 38 crpanun, 10 pucyHkoB, 22 HUCTOYHHUKA,
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Knwouesvie cnosa. TTPOTOUHASA HUTOMETPHSA, MHUKPOCKOIIMA,
CIIEKTPAJIBHASA MHUKPOCKOIINA, CIIEKTPO®OTOMETPUA, MOJEJIb
OPUTPOLUTA, MUKPOOUSNYECKHUE ITAPAMETPBI, PEI'PECHMOHHBIE
COOTHOILUEHMHA.

Obvexm  uccredosanus. MHUKPODHU3UYECKHE UM CHEKTPOCKOMHMYECKUE
napameTpaM# SPUTPOITUTOB.

Llenv pabomul: WCCIEAOBAHUE B3aWMOCBS3M MEXAY MHKPO(U3MUECKUMU
napaMeTpamMM  OPUTPOLIUTOB U HMX  CIEKTPAJIbHBIMU  XapaKTEpUCTUKAMU
HOCPEACTBOM MAaTEMaTHYECKOTO0 MOJEIMPOBAHMSI CBETOPACCEMBAIOIINX CBONCTB
SPUTPOLIUTOB, pa3pabOTKa PETrPECCUOHHBIX MOJENEeW JUid  ONpEelesICHUs
MUKPO(PU3NYECKUX XapaKTEPUCTUK SPUTPOLIUTOB B KPOBU YEJIOBEKAa HAa OCHOBE
CHEKTPaIbHBIX U3MEPEHUN KOA(DPUIIMEHTOB OCTa0ICHHUS.

[IpoBeneH 0030p CyHIECTBYIOUIMX ONTUYECKUX METOJOB JUIsl MCCIIEIOBAHUS
(OpPMEHHBIX JIEMEHTOB KPOBH. PaccMOTpeHbI MPUHLIUIIBI pa0OThI, IPEUMYIIECTBA
U HEJOCTAaTKM TAKUX METOJOB, KaK IPOTOYHAs LUTOMETPHS, Pa3JIMYHbIE BHUIBI
MHUKPOCKOIIUH, CHEKTPO(OTOMETpHUsl, CHEKTpasibHass MUKPOCKOMHMsS, ONTHYECKas
KOTrepeHTHasi ToMorpadusi 1 paMaHOBCKas CIIEKTPOCKOTHSL.

PaccMoTpeHa MeToquKa ONpENeieHUs T'eMAaTOKpUTa KPOBU YEJIOBEKA, OC-
HOBaHHAas Ha WCIIOJb30BAHUN PETPECCUOHHBIX COOTHOLIEHUM MEXIy Iemaro-
KpUTOM U u3MepseMbiMu OX paccessHHOrO ONTHYECKOrO U3JIyYeHHUS.

VYcraHoBieHbl KO3(DPUIUEHTH PErpecCHOHHBIX COOTHOLIEHUM, CBA3bIBA-
IOLKME ONpeaensieMble MUKPO(HU3NYECKHE MapamMeTpbl 3PUTPOLIMTOB C U3Mepsie-
MBIMH CHEKTPATbHBIMU XapaKTEPUCTHUKAMHU.

[loka3zaHo, 4TO mpemsiaragmMas METOJMKA OMNpeaesieHUs] O0BEMHOW KOH-
LHEHTpaluy (reMaToOKpuTa) KPOBH YEJIOBEKa, OCHOBaHHAs Ha MCIOJb30BAaHUU
PErPECCHOHHBIX COOTHOLICHUN MEXAY IeMaTOKpUTOM U m3MmepsembiMu OX pac-
CESTHHOI'O U OCJIa0JICHHOTO OINTHYECKOTO0 M3JIy4EeHUs SBIAETCS ClIab04yBCTBU-
TeNbHOM K omunOkaM u3MepeHuss OX M Jaucnepcuu MokKaszaTels MpesioMIICHU,
MIO3BOJISIET C JOCTAaTOYHO BBICOKOM TOYHOCTBIO ONPENEIATh I'€MATOKPUT B M-
poxom nuamnaszone ero usmenenut — CV = 0,2 + 0,8. He tpeOyer ucnonbp3zoBaHus
anpruoOpHON MHPOPMAIMK O MOKa3zaTese MPEJIOMIICHHUS U PEIIeHUs HEKOPPEKTHBIX
OoOpaTHBIX 3a]1a4, a 3HAYUT, JOMYCKAaeT BO3MOKHOCTh aBTOMATU3ALMNA U3MEPEHUI
remaTokpuTa. CIIEKTpaJbHO-YIJIOBBIE H3MEPEHUS MTO3BOJISIOT K TOMY K€ TPOBOJINUTH
U3Mepe-Hus B LIETbHON KPOBH.

[TonydyeHHble pe3yabTaTbl MOTYT OBITh HCIOJIB30BAaHbI JUJISl Pa3pabOTKU
U3MEPUTENbHBIX CHUCTEM JIMarHOCTHKU (DOPMEHHBIX 3JEMEHTOB KPOBH, HE Tpe-
OYIOILIMX HCIIOJIb30BAaHUSl ANPUOPHOM MH(OpMALMK TPU UHTEPHpPETALUUd H3ME-
puUTENBHON HHPOPMALIMU, TPOBEICHUS KATMOPOBOUYHBIX U3MEPEHU.



PODEPAT

Heimuiomnas  mpama: 38 crapoHak, 10 wmamioHkay, 22  KpBIHIIEI,
2 TaOIIbL.

Knwouasvisi cnoser. TIPATOUYHASA HBITAMETPBIA, MIKPACKOIIILA,
CIIEKTPAJIBHAS MIKPACKOIIIA, CIIEKTPA®ATAMETPBIA, MAJIDJIb
SPBITPALIBITA, MIKPA®I3IYHBIA ITAPAMETPBI, PAI'PAOCIMHBII
CYAJIHOCIHBI.

Ab'exm Oacnedasannsa. Mikpadi3iuHbIsl TapaMeTpbl 3pbITpanbITay 1 1X
CHEKTPAJIbHBIA XapaKTapBICTHIKI.

Mbma npaywr: nacienaBaHHE y3aeMacyBsi3li maMiK — Mikpadi3iuHbIMI
napaMeTpami 3pBITpalbITay 1 1X CIEKTPaIbHBIMI XapaKTapbICThIKaMi MacpoaKaM
MaTAMaThlYHara MajdJIsiBaHHS CBSTJIOPACEHHBIX YIIACIIBACISY SPBITPALBITAY,
pacmparioyka parpdCIMHBIX — MaadJsAy IS BBI3HAUDHHS — MiKpadi3idyHBIX
XapaKTapbICTBIK SPBITPABITAY Y KpPbIBI YallaBeKa Ha aCHOBE CIEKTPAJIbHBIX
BBIMSIPOHHSY Kad(ilbIeHTAY Macia0IeHHs.

[IpaBen3eHsl aryis] ICHYIOUBIX alThIYHBIX MeTajay A JaciieJaBaHHS
(bopMeHHBIX 3JeMeHTay KpbIBl. PasriemkaHbl NpBIHIBIIEI Mpallbl, Iepasari i
HEJAXoMbl TaKiX MeTajay, SK MpaTOyHas LBITAMETpPbIs, PO3HBIS BiIbl MIKpac-
KOIIll, CIIEKTpa(aToMeTphIsi, CIEKTpaIbHAsI MIKpacKarisi, anTblyHas Kap3HTaBas
tamarpadist 1 pamaHayckasi CrieKTpacKarisi.

Pa3srnemxana MeTOJbIKa BBI3HAYAHHS T'€MATOKPHUTA KpbIBI yajaBeKa, 3ac-
HABaHAasl HA BBIKAPBICTAHHI PIrP3CIMHBIX CYaJHOCIH aMI)K T€MaTOKPUTOM 1 BbI-
MsipanbiMi OX Oe3yBaxiiBara antTblYHara BbIITpaMEHbBaHHS.

VYcraHoyneHnbl Kad(iUbIEHTBl PATPACIMHBIX CYaJHOCIH, SKIS 3JIy4arolb
BbI3HAYaHbIS MIKpadi3idHbIs MMapaMeTpbl APHITpAIbITay 3 BBIMSIPAHBIMI CIICK-
TpaJIbHBIMI XapaKTaPBICThIKAMI.

[Takazana, mTO TpamaHaBaHas METOJbIKA BBI3HAUAIHHs a0'éMHAl KaHIH-
Tpalpll (reMaTOKpUTa) KPhIBI YajaBeKa, 3aCHaBaHas Ha BBIKAPBICTAHHI perpec-
CHOHHBIX CYaJHOCIH MaMi>k reMaTOKPUTOM 1 BeiMApaHbiMi OX Oe3yBaxkiiiBara i
caciabieHara anTbhl4yHara BBIIPAaMEHbBaHHS 3'symseria ciabaaauyBaibHail aa
namMbuikaM BeIMsIpIHHS OX 1 gpicriepcii maka3dblka MpajamMIICHHs, Ja3Bajise 3
nactatkoBa CV = 0,2 r 0,8. He nmarpaOye BbIkapbICTaHHS anpbi€épHail iHpapma-
bl ad n([Jk), 1 palsHHI HEKap3KTHBIX 3BapPOTHBIX 3a/1a4, a 3HAYBIIb, JallylIyae
MardbIMacilb ayTaMaTbI3albli BEIMSPIHHAY reMaTokputa. CreKTpaib-HaAKyTHIS
BBIMSIPIHHS Aa3BAJISION J1a TAro K MPaBo3ilb BRIMAPIHHS ¥ CYIRJIbHAN KPBIBI.

ATpbIMaHbI BBIHIKI MOTYIb OBII[b BBIKAPBICTaHBI JJISI pacHparioyki 3BbI-
MSIpaJIbHBIX CICTAM JIBIITHOCTBIKI (POPMEHHBIX AJIEMEHTAY KpbIBI, sIKisl HE MaTpa-
Oyrollb BBIKAPBICTAHHS ampbIEpHA 1HGApMaIpll MOPbl  THTAPIPITAIBI  BHI-
MsipaibHal iHhapMallbli, MpaBsA3eHHS KaliOpoBauHae BHIMIPIHHSY .
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The objects of study are microphysical and spectroscopic parameters of
erythrocytes.

The aim of the work is to study the relationship between the microphysical pa-
rameters of erythrocytes and their spectral characteristics by means of mathematical
modeling of the lightscattering properties of erythrocytes, development of regression
models for determining the microphysical characteristics of erythrocytes in human
blood based on spectral measurements of attenuation coefficients.

A review of existing optical methods for studying formed elements of blood
is provided. The principles of operation, advantages and disadvantages of such
methods as flow cytometry, various types of microscopy, spectrophotometry,
spectral microscopy, optical coherence tomography and Raman spectroscopy are
considered.

A method for determining the hematocrit of human blood is considered, based
on the use of regression relationships between the hematocrit and the measured TC
of scattered optical radiation.

Coefficients of regression relationships are established, linking the
determined microphysical parameters of erythrocytes with the measured spectral
characteristics.

It is shown that the proposed method for determining the volume concentra-
tion (hematocrit) of human blood, based on the use of regression relationships
between hematocrit and measured TC of scattered and attenuated optical radiation,
is weakly sensitive to errors in measuring TC and dispersion of the refractive index,
allows one to determine hematocrit with sufficiently high accuracy in a wide range
of its changes — CV = 0.2 + 0.8. It does not require the use of a priori information on
the refractive index, and the solution of incorrect inverse problems, and therefore
allows for the possibility of automating hematocrit measurements. Spectral angular
measurements also allow measurements to be carried out in whole blood. The results
obtained can be used to develop measuring systems for diagnosing formed elements
of blood that do not require the use of a priori information when interpreting
measurement information and performing calibration measurements.



