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Pegepar
JumiomHast pabota: 48 ctpanutl, 26 pucyHkoB, 2 Tabnuibl, 13 HCTOYHUKOB.

METOJ]T OJHO®OTOHHOI'O CYETA, BPEMS 3ATYXAHUA
OJIYOPECHEHIINN, MHOT'OSKCIIOHEHIIMAJIBHAS MOJEJIb, METO/I
®JIYOPECHHEHTHON ®JIVKTYAITMOHHOM CITIEKTPOCKOIINN, BPEMS
TNODY3UN MOJIEKYJI, MOJEJIb TPEXMEPHOU JU®®Y3NU, METO/I
MAKCHUMAJIBHOT'O IMPABJIOITIOIOBUA, KJIMEHT-CEPBEPHOE
IMPMIJIOXEHUE, KPUTEPUU OLIEHKU KAUECTBA.

[IpenmeToM wucCclieOBaHUSL  SIBISIIOTCS  CUCTEMbI  OOpaOOTKM  JTAaHHBIX
U3MepeHuit BO IyOpeClieHTHON CIIEKTPOCKOIMUHU.

OOBEKTOM UCCIEIOBAHUS SIBISIETCS BEO-TPUIIOKEHUE JUIsl aHATIU3a JTAHHbIX
(b1yopeclieHTHON CIIEKTPOCKOIHUU.

Lenr pabGoTel 3akioyaercs B pa3paboOTKe W TECTUPOBAHUM KIUEHT-
CEPBEPHOr0 TMPUJIOKEHUS [JI1 aHAIW3a [aHHBIX, ITOJYYEHHBIX B pE3yJIbTaTe
AKCIIEPUMEHTOB (hTyOPECIICHTHON CIIEKTPOCKOIHUH.

[Ipn npoBeneHUM HCCIECAOBAHKS HCHOIB30BAJIUCH CIEAYIOIIUE METOJBbI:
MaTeMaTUYECKOe MOJICIMPOBAHUE, METO/I MAKCUMAJILHOT'O MPAaBIONOA00US, METO/
MapkBapara-JleBenOepra, CUCTEMHOE M MOIYJIbHOE TECTUPOBAHUE METOIIOM
«OeJIoro SIIUKaY.

B pabore paccmarpuBaercsi paspaboTka kimeHT-cepBepHoro I1O s
aHajgu3a JIaHHBIX METOoJIaMH OJHO(POTOHHOTO cuéra ©  (IYOpeCleHTHOM
GIyKTyalluOHHOW  crleKTpockomuu. VccrmenoBaHbl  MPUHIUIBI  TTPOBEICHUS
U3MEPEHUN ASTUMHM METOAAaMU U MPUHIUIBI TOJYYECHHUS SKCIEPUMEHTAIbHBIX
JTAHHBIX U1 aHanu3a. lcciemoBaHbl OOIME MPUHIUIBI TPOBEICHUS aHaIN3a
JTAHHBIX (PITYOPECIIEHTHON CHEKTPOCKONMMK W COCTaBJIeHa COOCTBEHHas cxeMa
IIPOBEACHUS aHANIM3d. BBINOIHEHO NOCTPOEHUE NETAaJbHOM CTPYKTYPHOU CXEMBI
BEO-TIPUIIOKEHNS, BKITIOYAIOIIYIO aJTOPUTM aHaIn3a JaHHBIX U TIOJIh30BaTEIbCKUAN
BeO-uaTEepdeiic. CMomenupoBaHbl WCXOAHBIC MaHHBIE sl TecTupoBanus [10.
BrinmonHena nporpaMmHas peaju3alus CEPBEPHOM YAaCTHM C KCHOJb30BAHUEM
sI3bIKa MIPOrpaMMUPOBaHUS Java, a TakKe KIMEHTCKOM YacTH C HUCIOJIb30BaHUEM
s3pika JavaScript. IIpoBeneHo TecTHpOBaHUE MPABHILHOCTH M KadecTBa PabOThI
peanuszoBanHoro [10.



Py¢gepar

JeimiomHas npata: 48 ctaponak, 26 maimonkay, 2 tadumiisl, 13 kpeiHiil.

META/ AJHAOGATOHHAT A JIIKY, YAC 3ATYXAHHA
OJIIOAPOCIBHIBI, MHATASKCIIAHEHTHAS MAJDJIb, META]
®JIFIOAPACLIPHTHAN @OJIYKTYALBIMHAN CIEKTPACKAII, YAC
JIBI®Y3II MAJIEKYJL, MAJIDJIb TPOXBBIMEPHAW JIbI®VY3I, METAJ]
MAKCIMAJIBHAH IPAVATIAJIOBHACLI], KJIIEHT-CEPBEPHA S
I[TPATPAMA, KPBITOPBIT AIIDHKI AKACIIL

[Ipanmeram macnmemaBaHHsA — 3’SIYJSIONIA CICTAMBI  amparjoyki JTaHbIX
BBIMSIPIHHSY (IIIOAPAICIPHTHAN CHIEKTPACKaIlii.

AG'exktaM pgacnefaBaHHs 3'Synseniia BIO-Tiparpama JUIsl aHalli3y JTaHbIX
¢roapaCIPHTHAN CIIEKTpaCcKaITii.

Mbdra mpamsl  3aKirodaeiiia ¥ pacmparoyisl 1 TACIipaBaHHI KIIEHT-
CepBEpHal TparpaMbl JJIsl aHATI3y JaHBIX, aTPhIMAHBIX Y BBIHIKY JKCIIEPhIMEHTAY
(roapaCIPHTHAN CIIEKTPACKaITii.

[Iper mpaBsiA3eHHI JaciieJaBaHHs BBIKAPBICTOYBAIICS HACTYITHBIS METAIbI:
MaTaMaThluHae MaJpiipaBaHHE, METaJ MakcCIMallbHail mpaypanajaoOHacii, MeTaj
Mapksapara-JleBenOepra, cicTaMHae 1 MOAYyJIbHAE TACLIpaBaHHE MeTajaM «Oenait
CKPBIHKD».

VY mpanpl pasrisgaeniia pacnpaioyka KiieHT-cepBepHara [13 s anamizy
JaHbIX MeTajaml anHadaroHHara JIKy 1 (Quroap3cudHTHal (IayKTyalbliiHani
cnekTpackarii. JlaciemaBaHbl TPBIHIBINBI TPABAA3CHHS BBIMAPIHHSY TITHIMI
MeTazaMi 1 TPBIHIIBITBEI aTPBIMAHHS DKCIIEPBIMCHTAIBHBIX JAHBIX JUIS aHai3y.
JlacnenaBaHbl ~ aryJlbHBIA ~ TPBIHIBINB  MPaBSA3CHHS ~ aHai3y  JaHBIX
bayapacuPHTHAN CrieKTpacKarlii 1 CKJIaji3eHa yaacHasi cxeMa MpaBsI3eHHs aHai3Yy.
Brikanana na0GynoBa JpTanéBail CTpYKTYpHAil CXeMbl BIO-Iparpamsl, YKIIOUArOUbl
QIrapelT™M aHaJli3y JaHbIX 1 KapbICTAIBHINKI BIO-iHTApdeic. 3MamdiipaBaHbl
3BIXOAHBISL AaHbls A TAcTuipaBanHs [13. BrelkaHana mnparpamHas paanii3aibis
cepBepHail 4acTKi 3 BBIKAPHICTAHHEM MOBBI IparpamipaBaHHs Java, a Takcama
KJTICHIIKAH YacTKi 3 BhIKaphICTaHHEM MOBBI JavaScript. IIpaBea3ena TacuipaBaHHE
IpaBUIbHACII 1 sIKacii paboTkl pranizaBanara [13.



Abstract
Diploma work: 48 pages, 26 drawings, 2 tables, 13 sources.

TIME-CORRELATED SINGLE-PHOTON COUNTING METHOD,
FLUORESCENCE DECAY TIME, MULTIEXPONENTIAL MODEL,
FLUORESCENCE FLUCTUATION SPECTROSCOPY METHOD,
MOLECULAR DIFFUSION TIME, THREE-DIMENSIONAL DIFFUSION
MODEL, MAXIMUM LIKELIHOOD ESTIMATION, CLIENT-SERVER WEB
APPLICATION, QUALITY ASSESSMENT CRITERIA.

The subject of research is systems for processing fluorescence spectroscopy
measurement data.

The object of research is a web application for analysis of fluorescence
spectroscopy data.

Objective of the work is development and testing of client-server application
for analysis of data obtained from fluorescence spectroscopy experiments.

The following methods were used in the research: mathematical modeling,
maximum likelihood estimation, Marquardt-Levenberg method, system and unit
testing by the “white box” method.

This work presents the development of client-server software for analysis of
data measured by time-correlated single-photon counting and fluorescence
fluctuation spectroscopy methods. The principles of measurements by these
methods and the principles of obtaining experimental data for analysis were
investigated. The general principles of analyzing fluorescence spectroscopy data
were investigated and the own scheme of analysis was drawn up. A detailed
structural scheme of the web application including data analysis algorithm and web
user interface was built. The source data for software testing were modeled.
Software implementation of the server part using Java programming language and
the client part using JavaScript language was performed. Testing of correctness
and quality of work of the implemented software was carried out



