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MaremaTuyeckoe MOJIeIMPOBAHNE TPOCTPAHCTBEHHO-BPEMEHHBIX U3MEHEHU
xapakTepucTuk Ouoctpyktyp / Hukonaii Anekcanaposuu IIpoxopoB; MexaHuko-
mateMatucuekuii (akynpreT, Kadenpa teopeTuueckol U NMpUKIAAHOW MEXaHUKU;
Hay4d. pyk. A. M. J)KypaBKos.

JlurnoMHasi paboTa Coep>KUT

e 85 crpanui,

e 35 WUIIOCTpalNH,

e 3 NpWIOXKEHUE,

e 27 NCHOJB30BAHHBIX HCTOUHUKOB.

KirroueBble coBa: aTOMHO-CHIJIOBAsi MUKPOCKOIUS, CHIJIOBAsi CIIEKTPOCKOIMS,
SPUTPOLUT, MOJENb ['eplia, TOUKa KOHTAKTa, JPOOHBIE MPOU3BOIHBIE.

B aumnioMHo#l paboTe u3ydaercss MOAYIb YIPYTOCTH SPUTPOIMTOB MallUEH-
TOB C 3a00JIEBaHUSIMU KPOBU METOJIOM CHUJIOBOM CIIEKTPOCKOMUU A0 JICUEHHSI U MOCJIE.

[enpro quIIIOMHON paOOTHI ABJISETCS pelieHne oOpaTHOM KOHTAKTHOM 3aja-
YU 0 IPOHUKHOBEHUHU MHACHTOPA B MOIYNMPOCTPAHCTBO JI CIIyYaeB YIPYTroro U Bs3-
KOYIIPYTOro Marepuala, a TaKKe ONPEAECICHUE TOYKH KOHTAKTAa B METOJIE CHUIIOBOM
CHEKTPOCKOIHUY JJIsl KOPPEKTHON MHTEPIIPETALUH ITOTYYEHHBIX JAHHBIX.

JU1s1 TOCTHKEHUS OCTaBJICHHOM 1EJIM MCTIO0JIb30BAJIUCh.
®  JIpOOHBIC TPOU3BOIHEIE;

npeodpazoBanue Jlamnaca;

aTOMHO-CHJIOBOM MUKPOCKOTT;

Wolfram Mathematica;

Microsoft Visual Studio.

B numiioMHOM paboTe MoJIy4eHbI CIEIYIONINE Pe3yIbTaThl:

e  pa3paboTaH ArOPUTM ONPEICICHUS TOUKH KOHTAKTa,

° MOJIYYEHO peIIeHrue 00paTHOM KOHTAKTHOM 3a/1aui WHICHTHUPOBAHUS IS
BSI3KOYIIPYTOT0 UCCIIEAYEMOTO MaTEpUaa;

®  [IOJYYEHBl U MPOAHATU3UPOBAHBI 3HAUCHUS MOAYJIA YIPYTrOCTH IS Ma-
IUEHTOB [0 JICUCHUS U II0CIIC.

JluriomMHast paboTa HOCHT TMPaKTUYECKHW xapakTep. Ee pesynbrarel MoryT
OBITH MCTOJI30BaHBI TIPU UCCIICIOBAHUMA MOIYJS YIPYTOCTH OMOJIOTMYECKHX MaTe-
PHAIIOB METOAOM CUJIOBOW CIIEKTPOCKOIIMHM W MPHU ONPEAECIECHUA TOYKH KOHTAKTA B
METOJI€ CUJIOBOM CIIEKTPOCKOIINH.
JlutuioMHas paboTa BEITIOTHEHA aBTOPOM CaMOCTOSITEIILHO.



Mathematical modeling of spatio-temporal changes in the characteristics of bio-
logical structures / Nikolay Alexandrovich Prokhorov; Faculty of Mechanics and
Mathematics, Department of Theoretical and Applied Mechanics; supervisor A. M.
Zhuravkov.

Research contains:

e 85 pages,

e 35images,

e 3 appendix,

e 27 used sources.

Keywords: atomic force microscopy, force spectroscopy, erythrocyte, Hertz
model, contact point, fractional derivatives.

In the research paper studied the elastic modulus of red blood cells of patients
with diseases of the blood by force spectroscopy before and after treatment.

The aim of degree work is the solution of the inverse contact problem of the
penetration of the indenter into half space for cases of elastic and viscoelastic materi-
al, as well as determination of the contact point in the method of force spectroscopy
for the correct interpretation of the data.

To achieve raised goal author used:
e fractional derivatives;
Laplace transform;

an atomic force microscope;
Wolfram Mathematica;
Microsoft Visual Studio.

The following results were achieved

e developed the contact point determining algorithm;;

e  obtained the solution of the inverse of the contact problem for viscoelas-
tic indentation test material;

e elasticity modulus values for patients before and after treatment obtained
and analyzed.

Diploma work is practical. The results can be used to investigate elasticity
modulus of biological materials by force spectroscopy and the determination of the
contact point in the method of force spectroscopy.

Diploma work was performed by the author himself.



