MHUHUCTEPCTBO OBPA3OBAHUSA PECIIYBJIUKU BEJIAPYCh
BEJOPYCCKHUHM I'OCYJAPCTBEHHBIV YHUBEPCUTET
®AKYJIBTET PAJJMO®U3UKU 1 KOMITBIOTEPHBIX TEXHOJIOI M
Kadenpa cucTteMHOro anajiu3a 1 KOMIbIOTEPHOT0 MO/1eJIMPOB AHHS

KY/IPAIIOB
Januui JIeoangoBry

MOIEJINUPOBAHUE BUOXUMHNYECKHUX OBBEKTOB B
BOJTOKOHHBIX
CEHCOPHBIX CUCTEMAX

AHHOTaIMS K JUIJIOMHON paboTe

HayuHbil pyKOBOIUTEIB:
KaHauaaT ¢pu3.-Mat. HayK,
CaeunukoB A.B.

Jlomy1ieHa K 3amuTe

« _» 2022 1.

3aB. Kadenpoit cucteMHoro ananansa

Y KOMITBIOTEPHOT'O MOJEIUPOBAHHUS

KaHauaaT ¢pus.-maT. HayK, goueHT B.B. CkakyH

Mumnck, 2022



PE®EPAT

Junnomuass ~ pabora: 56 cTpaHuULBI, 13 pucyHkoB, 2  Jauarpammsl,
15 UCTOYHUKOB.

AJI'OPUTM MOJIEJIMPOBAHIA ITPOLUECCA OCAXIEHUA, BNOXMU-
MMWYECKHWH OBEKT, IIPOTEVH, YACTUYHAS AJJCOPBILIMSL.

Ob6vexm uccnedo8anus - MPOIECC OCAKIACHUS OeKa.

Lenv pabomsi - MOIEIMPOBAHUE MPOIIECCA OCAKICHHUS OMOXUMUYECKUX OOBEKTOB C JaT-
YUKOM OJIMPKHETO TTOJISI HA OCHOBE BOJIHOBOJIA B KAUECTBE H3MEPHUTEIIBHON CHCTEMEI.

Memoowl uccnedosanus - KOMIBIOTEPHOE MOAEIUPOBAHUE.

B pesynbrare nccienoBaHus ObLT U3y4YeH MPOLECC OCAKICHUS PAa3TMYHBIX OMOXUMUYE-
CKUX O00BEKTOB. Tarke OBbLIO paccCMOTPEHO OOJbIIOE KOJIMYECTBO COBPEMEHHBIX ONTOBOJIO-
KOHHBIX JJATYMKOB M ObUI IPOBEAEH aHAIU3 HA MPEAMET BBISBICHHS CPEIH HUX HanboJee nep-
CTIEKTUBHBIX B o0nactu Ouoxumuu. lIpoaHann3upoBaHbl CYHMIECTBYIONMINE alTrOPUTMbI MOJIEIH-
pPOBaHMS IMpoLIECcCa OCAXKICHHUS OMOXMMUYECKHX 00BEKTOB. bbul BeIOpaH anroputm, Hanbosee
NOAXOAIIMKA YCTAaHOBJIEHHBIM 3a/ladyaM, & UMEHHO MOJIETUPOBaHHE O€jKa B ONTUYECKON CHcC-
TeMe, MPEACTABICHHON NaTYuKOM OrbkHero noJia. Ha ocHoBe BbIOpaHHOro anropurma ObLia
pa3paboraHa COOCTBEHHasi MOJIENb, COOTBETCTBYIOIAsl MTOCTABJIEHHBIM TpeOoBaHUAM. TecTu-
poBaHHUE padOTHI OTJAEIBHBIX OJIOKOB CHCTEMBI MTOKa3aJ10 3(P(EKTUBHOCTh PA0OTHI aJTOPUTMA.



PO®EPAT
JpimutomHas mpana: 56 craposki, 13 manroHkay, 2 Apsrpambl, 15 KpBIHIIL.

AJI'APBITM MAIDJIAABAHHA ITPALIDCY ABJIOI'L, BIAXIMIUHBI AB'EKT,
[TPATOIH, YHACTKOBAA AACOPBLBIA.

AQ'ekT maciienaBaHHs - Mparpc adjori OsJIKY.

MbTa npaiibl - MaIdJIsiBaHHE MpaIpCcy aoiori OisXiMIYHbIX ab'ekTay 3 marubikam OJi3kara
MOJIs1 HAa aCHOBE XBaJISIBO/IA ¥ SIKACI BBIMsIpaIbHAN CICTOMBI.

Mertasbl gacienaBaHHs - KaMIyTapHae MajdJIsiBaHHE.

VY BBIHIKY JaciiefaBaHHs Obly BbIByYaHbI MpaidCc a0iaori po3HbIX O1sXIMIUHBIX ab'ekTay.
Takcama ObLIO pasriemkaHa BsUTiKas KOJIbKACIh CY4aCHBIX ONTABAJIAKHOBBIX JaTYbIKAY 1 OBIY
IIPaBE3E€Hbl aHall3 HAa MPagMET BBIAYJIEHHS CSIpOJ 1X HAHOOJbLI NEPCHEKTHIYHBIX ¥ TajliHe
Oisximii. [lpaaHamizaBaHbl ICHYIOUBIS NrapbITMbl MAARJISABAHHS MpaIdCy abiori OisIXiMIYHbBIX
ab'ektay. AnrapeiTM ObIy aOpaHbl HaWOOJBIN MPBIJATHRI 337a49aM, YCTAaHOYJICHBIX, a MCHABITa
MaJpJIsiBaHHE OsUIKY ¥ anThlYHAM cicTaMe, NpajcTayieHail faTublkam OJi3kara nosisi. Ha acHose
aOpanara airapelTMy ObLIa paclipaliaBaHa ¥yiacHas Majdjb, sKas ajlaBajae MacTayJIeHbIM
natpabaBaHHsIM. TacTaBaHHE Mpalbl aCOOHBIX OJIOKay CICTAMBI Naka3ana 3(PEeKThIYHACHb MPaIlbl
aNrapbeITMY.



Abstract
Thesis: 56 pages, 13 figures, 2 diagrams, 15 sources.

ALGORITHM FOR MODELING THE DEPOSITION PROCESS, BIOCHEMICAL
OBJECT, PROTEIN, PARTIAL ADSORPTION.

The object of research - the process of protein deposition.

Objectives - Modeling of the deposition process of biochemical objects with a near-field
sensor based on a waveguide as a measuring system.

Methods - Computer simulation.

As a result of the research, the deposition process of various biochemical objects was
studied. A large number of modern fiber-optic sensors were also considered and an analysis
was carried out to identify among them the most promising in the field of biochemistry. The
existing algorithms for modeling the deposition process of biochemical objects are analyzed.
The algorithm most suitable for the established tasks was chosen, namely, protein modeling in
an optical system represented by a near-field sensor. Based on the chosen algorithm, a proprie-
tary model was developed that meets the requirements. Testing the operation of individual
blocks of the system showed the effectiveness of the algorithm.



