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2. Mathematical modeling of physical processes in the laser fire detectors

Pedepar:

1. Incepranifina po60Ta IPUCBIYEHA PO3B'I3aHHIO aKTyaJIbHOTO HAYKOBOTO 3aBHAHHS, SIKE II0JISITA€ B PO3POOJIEHH
MaTeMaTUYHUX Mojiesiell PisnyHuX IpoLeciB, o BinoysatoTbcs y JITIC, BUpilleHHS SIKOTro J03BOJIsIE€ OCHITUTH
sy nigsuileHHs epextrBHOcCTI JITIC. Po3po6eHo KOMILIEKCHI MaTeMaTnyHi mogesti pooortu JITIC-A®I Ta JITIC-
AKOIIJIM, CyTHICTb SIKMX MOJISITA€E Y MOCIIiIOBHOMY PO3PaxXyHKY aMILIiTyAHO-(a30BOro po3nojiy 1oJjs Ha
KOXXHOMY eTalli po3oBCIofKeHHs abo nepetBopeHHs JIB. [IInsgxoM ypaxyBaHHS allepTypHUX OOMEKEHb
opuHouyHoro TPP Ta crany nossgpusalii najanyoro BUIPOMIHIOBaHHS 0yJ10 BLOCKOHAJIEHO METOJ, MaTEMAaTUYHOTO
MOJI€IIOBaHHS ITpoliecy TpaHcdopmallii aMIIiTyHO-(a3oBoro posnoginy nosus JIB npu itoro Bin6ouTTi Big, TPP.
3aBasKM BpaxyBaHHIO CTaHy MOJIIpU3allii Majalouoro BUIPOMiHIOBAHHS BIOCKOHAJIEHO METOJ, MAaTEMAaTUYHOTO
MOJeJIIoBaHHs TpaHcdopmaliii posnoginy noss npu noro Binoutti Bin PTPP. Ha ocHOBI MmeTomy ¢a3oBoro ekpany
PO3p06JIEHO MOAEJb AaTMOC(EPHOI TypOYJIEHTHOCTI. 1711 MOZEIOBaHHS (PA30BOTO €KPaHy y BUTJISTi IBOBUMiIPHOTO
BUII3IKOBOTO I10J151 B POOOTI BUKOPUCTOBYBABCS METO/, (POPMYIOUOTro (isnbTpa. PO3po6yieHO KpUTepill OLiHKN
edexruBHOCTI pobotu JITIC-AKPIIJIM, mo 6asyeTbcss Ha IMOBIPHOCTI BUsIBJIEHHS 3aropsiHHSL. Bei mopeti



peasi3oBaHoO y BUTJIAT KOMII'IOTEPHUX IIPOTPaM, Ha OCHOBI SIKUX OYJI0 IIPOBELEHO nocimkeHHs poboTtu JITIC-ADI
ta JITIC-AK®IIJIM Ta nopiBHIHHS iX epeKTUBHOCTI. AlIEKBaTHICTh MO el MiATBEPI)KEHO Ha OCHOBI TaHUX

J1abOpaTOPHUX NOCIiTKEeHb.

2. The thesis is devoted to solving the important scientific task of mathematical modeling of physical processes in
the laser fire detectors (LFD) that allows to investigate ways to improve the LFD. Mathematical models of LFDs
were developed. These include LFD based on analysis of intensity fluctuations (LFD-AIF) and LFD based on analysis
of local minimum fluctuations (LFD-AALMF) that contain partial models of physical processes. By considering a
single TRR aperture restrictions and the state of polarization of the incident radiation the method of mathematical
modeling of the transformation of the field amplitude-phase distribution during its reflection from the TRR was
improved. Taking into account the polarization state of incident radiation, a method of mathematical modeling of
the transformation of the field distribution at its reflection from TRRS was improved. TA model based on the phase
screen method was developed. The phase screen in the form of two-dimensional random field is simulated using
the method of shaping filter. A criterion for evaluating the performance of the LFD-AALMF based on the
probability of detection of ignition was developed. All models are implemented as computer programs that allow to
explore the work of LFD-AIF and LFD-AALMF and compare their effectiveness. The adequacy of the models is
confirmed by laboratory simulation.

Jep>kaBHHH peecTpaniiiHuil Homep JiP:

IIpiopuTeTHHH HANIpSIM PO3BHTKY HayKH i TEXHIKH:
CrpareriyHuii NpiopUTETHHHA HaNIPSIM iHHOBALLiHHOI JisJIbHOCTI:
ITizcyMKH BOCTiI>KEeHHS:

Iy6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasIbHO-€KOHOMIYHA CIPSIMOBAHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaa>KeHHS pe3yJIbTaTiB AHCEpPTaIii:

3B'A130K 3 HAYKOBHMH TEMaMH:

VI. BizoMmocCTi Ipo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Nons I'puropiit MukosaiioBuy

2. Dolya Grygoriy Mykolayovych

KBasigikamis: n.1.1.,20.02.14

Inentudikarop ORCID ID: He zacrocoyerbcs

JoparkoBa iHdpopmamuist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:

Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHoOCTI:



Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€HTiB
OdiuiiiHi OIOHEHTH
BaacHe IlpizBume Im's I1o-6aThKOBI:

1. Kyniuenko JleoHin ®enoposud

2. Kynuenko Jleonin ®enoposuy

KBasigikanis: 1.1, 20.02.14
InenTudikarop ORCID ID: He 3acrocosyerscs
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3HaxoO KeHHS:

dopma ByracHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. YrpromoB Muxaiino JIeoHinoBuY

2. YrpromoBs Muxaiso Jleoninosuy

KBasigikanis: g.1.1., 01.05.02
InenTudgikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa indpopmamuist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KEeHHSI:

dopma BiracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3aKkJII04Hi BiZoOMOCTi



BaacHe IlpizBumie Im's ITo-6aTbKOBI
TOJIOBH pajgu

BiiacHe IIpisBuie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOrO Ha 3acCimaHHi
BignoBigasbHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peeCTpallilo HayKOBOIi

OisIIBHOCTI

JKontkesud I'puropiit MukosaiioBuy

JKontkesud ['puropiit Mukosyaitosng

IOpuenko T.A.



