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PE®EPAT

Junnomuas pabora: 60 c., 31 puc., 10 ucrounuxos, 1 mpui.

TAPTETHBI AHAJIN3, KPUBBIE 3ATYXAHMS OJIYOPECLEHINN,
CIIEKTPBI  M3JIYUEHUA, KOHCTAHTBI CKOPOCTHU  IIEPEXOJA,
NMMUTALMOHHOE MOAEJIMPOBAHUE.

OOBEKT UCCIIeIOBAHUS — KHHETHYECKUE MTPOIIECCHI 3aTyXaHUs (PIIyOPECIICHITHH.

[lens nccnenoBanuss — MOJAEIMPOBAHNE KUHETUKH 3aTyXaHus (DIyopecleHIInN
Ha OCHOBE MaTPHUIIbl KOHCTAHT CKOPOCTEM Mepexo/ia U BHIMOJHEHUE 1IEJIEBOT0 aHAIN3a
AKCIEPUMEHTAIbHBIX JIAHHBIX.

@D1yopeclieHTHbIE METO/Ibl UCTIOJIB3YIOTCS MOYTH BO BceX 00jacTsax Hayku. Cy-
IIECTBYET ammaparypa, KOTopas TMO3BOJISIET HU3MEPATh (IyOPECIIEHIIUI0 KakK II0
00JIBIIOMY KOJIMYECTBY TOYEK, TAK U HA PA3JIMYHBIX JJIMHAX BOJH. B pe3ynbTare Takux
OTIBITOB KCCIIEIOBATENb MOJIy4aeT KpUBbIE 3aTyXaHusl (hJIyopeCleHIINH, aHATIU3 KOTO-
pPBIX TPUBOIUT K OIEHKaM He (U3UYECKUX IMapaMeTpoB, a MaTeMaTHYECKUX,
3aJI0)KEHHBIX B MOJIEJIb, KOTOpas Mpe/icTaBisieT co00i cymMy akcroHeHT. Ho Hanbo-
Jiee BXHBIMU IMapaMeTpamMu SBISIOTCS HUMEHHO (QU3MUECKUE, K KOTOPBIM OTHOCSITCS
CHEKTPHI PIIYyOPECIEHIIMY U KUHETUYECKHUE CKOPOCTH MEPEXO0/I0B aTOMOB U3 OJIHOTO
COCTOSIHUSA B Apyroe. IMEHHO Ji UX ONPEeIeICHUS U MPOU3BOAUTCS U3MEPEHUE KPH-
BbIX 3aTyXxaHus ¢uiyopecueHiuu. [IpaBuibHbIN METOJ aHaIM3a CYIIECTBYET. ITO Me-
TOJI TapreTHOro (IejaeBoro) aHaau3a. IIpu ero MCrob30BaHUHU M3BICKAETCS TOJIBKO
MUHUMAJIBLHO HEOOXOUMBIN HAOOp MapaMeTpoB, KOTOPbIE MPEACTABISIOT peaabHbIN
UHTEpeC JIs1 MOHUMaHUS (PYHKIIMOHUPOBAHUS CUCTEMBI, a TaKKe MPOUCXOAUT Peaib-
HO€ TeCTUPOBAHUE PU3HUECCKUX UM XUMHYECKUX MOJICIICH.

Jlns mpoBeneHus TapreTHOro aHain3a KPUBBIX 3aTyxaHUs (PiyopecreHnnu
OBLJIO CIeNTaHO MOICIUPOBAHNE KUHETUKH 3aTyXaHUs (PIyopecIieHIIMN Ha PA3HBIX JTH-
Hax BOJIH ¥ pa3pabO0TaH aJrOpuTM riI00abHOTO aHAN3a JaHHBIX, PEAM3YIOIIHI pac-
CMOTPEHHBI METOA. ANTOPUTM OBLI 3amporpaMMHUpOBaH Ha sI3bIKE M B cpelne
nporpammupoBanus MATLAB, nmns dwero ObpuiM  3a1eliCTBOBaHBI  ()YHKIIHH,
paboTaromue 1Mo HeITMHEHHOMY METOAY HaWUMEHBIINX KBAJAPATOB C UCIIOJIb30BAHUEM
MeTtoja ontumusanuu Jlesenbepra-MapkBap/ra.

Pexomenpanum 1o npakTH4ECKOMY UCIIOJIb30BAHUIO PE3YIIbTATOB: pa3paboTaH-
HBIU IPOTPAMMHBIN aJICOPUTM MOJICITMPOBAHUS U METOIOB I1€JIEBOr0 aHaJIn3a, 001aaas
BBICOKOM CTEIMEHbI0 OOIIHOCTH, 00ECIEUNBAET BO3MOKHOCTh MOJICTTUPOBAHUS ITUPO-
KOT'0 Kpyra CUCTEM U MO3BOJISIET MOJIYYUTh 00JIe€ TO0CTOBEPHBIE OLICHKU (PU3MUECKUX
napamMeTpOB UCCIENYEMBIX BEILIECTB.



PO®EPAT
Jeimiomuas npana: 60 c., 31 main., 10 kpsinin, 1 npeiko.

TAPI'ETHbI AHAJII3, KPBIBbISA 3T'ACAHHA @©JIYAPSCLDHIbII,
CIIEEKTPbI ~ BbIMAHEHHA, KAHCTAHTBI ~XYTKACHI IEPAXOAY,
IMITALBIMHAE MAIDJISIBAHHE.

AG'exT macienaBaHHs - KIHETBIYHBIS MPAIICHI 3racaHHs (JryapICIIHIIbII.

pbnas macrnenaBaHHs - MagdIsIBAHHE KIHETBIKI 3racaHHs (DJIyapacIHIBI Ha
ACHOBE MATpHBIIBl KAHCTAHT XYTKACIAY Tepaxojay 1 BhIKAHAHHE MATaBara aHaily
AKCIIEPHIM CHTAIbHBIX Ta/13CHBIX.

dayapacudHTHBIA METaAbl BHIKAPBICTOYBAIOIIIA aMallb Ba YCiX absacsix HaBYyKI.
[cnye anmaparypa, sikasi 1a3Bajsie BEIMIpalb (JyapICIIHIBIIO SK A BsUTIKail KOJIbKacIi
KpOTakK, TaK 1 Ha PO3HBIX JAY>KbIHSAX XBallb. Y BBIHIKY TaKiX JOcjenay JacjeaublK
aTphIMITIBae KPBIBBIS 3racaHHs (IIyapaCIPHIIbI, aHaJI3 SKIX MPBIBO3II Ja alldHAK HEe
(b1314HBIX TapaMeTpay, a MaTIMATBIYHBIX, 3aKIaA3€HBIX Y MaJIdIIb, sKas Vsyise caboi
CyMy OJKCHaHEHT. AJie HalOOJbIl BaXHBIMI IMapaMeTpami 3'SYISIoNIla MEHaBiTa
Gbi319HbBIA, 1a SKIX QIHOCAINA CHEKTPhI (DIIyapd3CIPHIBI 1 KIHATBIYHBIA XyTKaCIl
nepaxonay aramay 3 aJHaro CcraHy V 1HIIbL. MeHaBiTa Jjis 1X BBI3HAYDHHA 1
BEIpa0JIsSelia BRIMSIPIHHE KPBIBBIX 3racaHHs (uryapacIRHIbN. [IpaBiapbHBI MeTan
aHammi3y icHye. ['9Ta MeTan TaprerHara (MaTaBara) aHaiizy. [Ipsl Aro BeIKapbICTaHHI
3na0bIBaela TOJIbKI MIHIMalbHa HEA0XOJHbI HAOOp mapaMmerpay, sKisg YAYISolb
plaibHYIO IlIKaBacIlb [JJIsi pa3yMEHHS (YHKIbISTHABaHHS CICTAOMBI, a Takcama
an0bIBaellla praibHae TICTaBaHHE (P131UHBIX 111 XIMIYHBIX MaJIIJIAY .

JI71st mpaBsiA3eHHS TapreTHara aHaiii3y KpbIBbIX 3racaHHs (u1yapaCUHIbI ObUIO
3po0JieHa MaJPJIsiBaHHE KIHETBIKI 3racaHHs (DJyapdCLPHIIbII HA PO3HBIX JAYKBIHIX
XBaJbh 1 pacmpariaBaHbl alNrapbITM TiabanbHara aHajii3y Maja3eHbIX, SKI pIai3ye
pasriie/pkaHbpl MeTal. ANrapbiTM OBIY 3amparpamMaBaHbl Ha MOBE M y acspoamusi
nparpamaBandsi MATLAB, g garo Obuti 3aa3eiiHidanbl QYHKIIBI, KIS MPALyIOLb
Ma HENIHEWHBIM METaa3€ HaWMEHIIBIX KBaJpaTay 3 BBIKAPBICTAHHEM METaIy
anTeIMizalbell JleenOepra-Mapkpapara.

Pokamenpaneli ma TPakTHIYHBIM BBIKAPBICTAHHI BBIHIKAY. pacipamaBaHbl
nparpaMHbl ajTrapelTM MaJRJISIBaHHS 1 METaJay MdITaBara aHami3y, BaJOAAIOYbl
BBICOKAll CTYNEHHIO aryJbHacIll, 3a0scrieuBac MardbIMacib MaI3JIsiBaHHs MIBIPOKara
KpyTa CicTAM 1 Ja3Baisie aTphIMallh OOJBI JaKJIaTHBIA aI3HaK]I (Di319YHBIX TapameTpay
JOCTICITHBIX PIYBIBAY.



ANNOTATION
Degree paper: 60 p., 31ill., 10 sources, 1 app.

TARGET ANALYSIS, FLUORESCENCE DECAY CURVES, EMISSION
SPECTRA, TRANSITION RATE CONSTANTS, SIMULATION MODELING.

Object of research - fluorescence decay kinetic processes.

Purpose of research - modeling the kinetics of fluorescence decay based on the
matrix of transition rate constants and performing targeted analysis of experimental
data.

Fluorescent methods are used in almost all areas of science. There is equipment
that makes it possible to measure fluorescence both at a large number of points and at
various wavelengths. As a result of such experiments, the researcher obtains
fluorescence decay curves, the analysis of which leads to estimates not of physical
parameters, but of mathematical ones embedded in the model, which is the sum of the
exponents. But the most important parameters are precisely the physical ones, which
include fluorescence spectra and kinetic rates of transitions of atoms from one state to
another. It is for their determination that the fluorescence decay curves are measured.
The correct method of analysis exists. This is a method of targeted (target) analysis.
When using it, only the minimum necessary set of parameters that are of real interest
for understanding the functioning of the system is extracted, and physical or chemical
models are actually tested.

To perform a targeted analysis of fluorescence decay curves, | modeled the
kinetics of fluorescence decay at different wavelengths and developed an algorithm for
global data analysis that implements the considered method. The algorithm was
programmed in the m language in the MATLAB programming environment, for which
functions were used that work according to the nonlinear least squares method using
the Levenberg-Marquardt optimization method.

Recommendations for the practical use of the results: the developed software
algorithm for modeling and methods of targeted analysis, having a high degree of
generality, provides the possibility of modeling a wide range of systems and makes it
possible to obtain more reliable estimates of the physical parameters of the substances
under study.



