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B pabore mperoxkena MaTeMaTHdecKkass MOJENb ISl pacdeTa YIPyTruX CBOHCTB M MOP(OIOTHU SPUTPOIUTOB.
Mogenb MpeicTaBIsSeT SPUTPOLUT B BUAE OAHOPOJHOTO YHPYIOro Tejla ¢ yNpyroCThIO, 3aBUCAIIEH OT pacCTOSHUS
JI0 LIEHTPa CHMMETPUH 3PUTPOLUTA. JJaHHBIC IS MOJEINPOBAHMS B3ATHl U3 SKCIICPHMEHTAIBHOTO UCCIENOBAHMS, B
KOTOPOM OBUIM TIPUMEHEHbI METOJl aTOMHO-CHIIOBOH MHKPOCKONHUH (B YaCTHOCTH, H3MEPEHUE YIPYTrOCTH MEMOpPaHBbI
SPUTPOIMUTOB U OIIEHKA UX reoMeTpun) 1 Metox Kynerepa. B pazpaboranHoi MoenH ynpyrocts MeMOpaHbl N3MEHsI-
Jach B 3aBUCHMOCTH OT PacCTOSHUA 10 IIeHTpa B mpenenax 1-1,6 kIla. Pacyer ynpyrux cBoiCTB BBINOIHEH METOAOM
KOHEYHBIX JIEMEHTOB, MOTy4YeHa 3aBHCHMOCTh MOP(OIOTHY SPUTPONNTA OT IaBICHHUS Ha MeMOpaHy. Buennee naBie-
HHEe MeHsu1och B quanasone 0,5-3 k[la, 9To 1M03BONNIIO KOCBEHHO OLIEHUTH (PAaKTOPHI (B T.4. OCMOTHYECKOE JIaBICHHE)
JUISL KJKIOH U3 OpM 3pUTPOLUTOB. PacueTHBIE JaHHEIE IPUBEICHBI B CPABHEHUH U COTTIACYIOTCS C JAHHBIMU aTOMHO-
CHJIOBOIT MEKPOCKOIIMH Ma3Ka KPOBH 0OJIbHOW OpPOHXHAIBHOW acTMOH.
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In this paper we propose a mathematical model to calculate the elastic properties and the morphology of red blood
cells. The model represents the erythrocyte as a homogeneous elastic body with elasticity depending on the distance to
the symmetry center of the erythrocyte. The data for modeling were taken from experimental data obtained by atomic
force microscopy (including the elastic properties of the membrane of erythrocytes and their geometry) and Coulter
method. In the model the elasticity of the membrane varied with the distance to the center within 1-1.6 kPa. The
calculation of the elastic properties are executed by the finite element method, the dependence of the morphology of the
red blood cell from the pressure on the membrane are calculated. External pressure is varied in the range of 0.5-3 kPa,
which allowed us to estimate the osmotic pressure for each form of the erythrocytes. The calculated data agree well with
the atomic force microscopy for smear blood of a patient with bronchial asthma.
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B pabote o6cyxaaioTcs on-line CepBHCHI MO CO3JaHUIO BUPTYAIBHBIX (DU3HMUECKNX SKCIIEPUMEHTOB H Jlabopa-
Topuid. TIoka3aHo, YTO B PACCMOTPEHHBIX JIUTEPATYPHBIX U MHTEPHET MCTOYHMKAX aKTHBHO HCIIONB3YIOTCS (hIdi-
texHosoruu. [Ipn 3ToM moxasstioniee OONBITMHCTBO MOJENIEH SBISETCS IeMOHCTPAlOHHBIMY. B HacTosimeit pado-
TE MOKa3aHa BO3MOXXHOCTb CO3IQHUSI BUPTYaJIbHOI (pu3nueckoil 1abopaTtopuu ¢ npuMeHeHHeM (IIIII-TEeXHOIOTHH.
CyIIecTBeHHBIM OTIMYHEM Pa3paboTaHHOH J1abopaTOpUH SIBISIETCS BO3ZMOXKHOCTE IIPOBOIAUTH OMBITHI C U3MEHEHHEM
MapaMeTpoB, BIMAIOMINX Ha XOJ KCHEepUMEHTa. JlaHHAs METOJMKA MO3BOJIIET HA MHTYMTHBHOM YPOBHE IOHHMATh
CyTb (PM3MUECKOTO SBJIEHHS M IIOMOTAeT Pa3BHBATh y yUAIIUXCSl HABBIKM CaMOCTOSATEIHLHON padoThl. BupryambHas
naboparopus coaepkuT 6omnee 20 3KCIEPUMEHTOB U 33714, B TOM YHCJIe 10 MEXaHUKe, MOJICKYIIIpHON (pr3nKe, ONTHKE,
a TaKoKe MO TEKTPHIECTBY U MarHETH3MY.
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