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V. BimomocTi npo gucepraniio
Moga guceprariii:
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Tema guceprauii:
1. Po3po6ka MaTeMaTUYHOro Ta TPOTPAMHOTO 3abe3neyeHHs 7151 MiHiMi3allii pU3UKiB B IUIATIKHUX CUCTEMAX

2. Development of mathematical and software tools to minimize risks in payment systems

Pedepar:

1. O6'eKTOM [OCIIIKEHHS € TIATIKHI CUCTEMU - CKJIA[IHI TEPUTOPiaIbHO-PO3NOiNeHi iHpopMaLiliHO-aHaATITUYHI
CHCTEMH, 10 BUKOPUCTOBYIOTb IJIATDKHI KapTKU. [IpegmeT JOoCIiIpKeHHS - MaTeMaTU4HEe Ta IIPOrpamHe
3a0e3rnevyeHHs, sIke BKJII0Yae MaTeMaTU4Hi MOJIeJTi Ta aIrOpUTMU [1J1s MiHimizalii piHaHCOBUX, onepaniiHux
PU3MKIB IJIATDKHOI CMCTEMU Ta PU3UKIB axpaicTBa 3 IIAaTDKHUMU KapTKaMu. MeToau focinKeHHs. Y poOoTi
BUKOPUCTAaHO METOAU CUCTEMHOIO aHaJi3y, TEOPIiil HAMIMHOCTI Ta PU3MKY; METOAM TEOPIii MPUIHATTS pillleHb Ta
OaraTokpuTepiasbHOI ONTUMI3aLii; METOM HEMPOHHUX MEPEX Ta Teopii HeUiTKUX MHOXMH; iHpopMaLiiiHi
TEXHOJIOTii CTBOPEHHS iHpopMalliliHO-aHaNTITUYHUX CUCTEM, METOAU 00'€KTHO-OPi€EHTOBAHOTO IIPOEKTYBaHHSI.
JociiKeHo 0COOINBOCTI apXiTEKTYPH IJIATIKHUX CUCTEM SK CKIaQLHUX TEPUTOPiaIbHO-PO3NOiIEHNX
iH(popMaLiIHO-aHAJIITUYHNX CUCTEM, iX CKJIA[IOBi YaCTMHU Ta Pi3Hi TUIM 3B'SI3KiB MK HUMU. PO3p0O06JIEHO HOBi

PISHOTUIIHI aJITOPUTMMU aHAaJi3y TPAHCAKLiN [JIs BUSBIICHHS Mif03PiIMX HA MIaXPalCTBO: aJITOPUTM BUSIBJIIEHHS



O3HaK IIAaXPalCbKUX TPAHCAKLiM Ha OCHOBI KapT KOXOHEHa Ta aJrOpUTM aHasi3y TPaHCaKLiil Ha OCHOBI €KCIIEPTHUX
OL}iHOK, 33JJaHUX Y TEPMiHaxX HEYITKMX MHOKUH. Takuil niaxiz 1O3BOJIMB MiABUIIUTY 3arajbHy TOUYHICTb OLIiIHKU
TpaHCaKIliil, 3MEHIIUTH KiJIbKiCTb TOMUJIKOBUX Kiacudikaiil. Po3pobseHo apXiTeKTypy HificuCTeM IIPOrPamMHOro
3a0€e31e4eHHs MOHITOPUHTY TPAHCAKLil y IJIATDKHIA CUCTEMI Ta BUSIBJIEHHS MiI03PiIMX Ha IIaXPanCTBO, sIKe
iHTerpyeTbCs 3 iCHYI0UMMU CUCTEMAMU Ta IIPOTPAMHUM 3a6€3M1eYeHHsIM IPOoLeCUHroBoro ueHtpy I1C.

MaremaTuyHe 3a6e31e4eHHsI IPOrPaMHO peasti3oBaHo i alpo6oBaHo.

2. The dissertation is devoted to developing applied mathematics and specialized software that includes new
mathematical models and algorithms for solving complex problems of security protection and minimization of
risks in payment system; implementation of this models, algorithms and appropriate application software to
improve efficiency of payment systems and reduce the losses of its members. The payment systems are analyzed
as complex information, analytical geographically distributed systems; explored their architecture and different
types of relationships between the constituent parts. Several new heterogeneous algorithms are proposed to
identify suspicious transactions: the classification algorithm of fraud detection based on Kohonen maps, and
algorithm of transaction's analysis based on expert rules specified in terms of fuzzy sets. This approach helps
improve the overall accuracy assessment of transactions, reduce the number of false classifications. The
architecture of specialized application software for monitoring transactions and fraud detection in payment
systems is developed, which can be integrated with existing systems and software of the processing center. A
software program is implemented and tested.
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