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1. KycouHo-rnaaxi camoopraHisyiodi KaptTu KoxoHeHa 115 Bidyasisallii 6araToBUMipHUX JaHUX
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Pedepar:

1. O6’exT mocmimkeHHs - mpouec Bidyasnizauii 6araToBUMIpHUX JaHUX. MeTa JOCTiIKeHHS - po3pobKa METOiB
11o6yJ0BY KYCOYHO-TJIaKUX CaMOOpraHisyounx kapT KoxoHeHa, sIKi 32 paXyHOK alrpoKcuMallii KyCOYHO-JIiHIHUX
kapT KoxoHeHa Ky6iYHUMU CIJIaliHaMU [03BOJISIIOTH MigBUIIATYA TOUHICTD Bidyasizallii 6araTOBUMipHUX AaHUX.
MeTonu HoCiIKeHHS: 1J14 NOOYA0BY KYCOUHO-JIiHIIHOTO Biflo6pakeHHs1 6araTOBUMipHUX IAHUX Y IIPOCTip Masloi
BHMipPHOCTI 3 HEBUCOKOIO TPYIOMICTKICTIO BUKOPUCTaHa TEOPisl LITYyYHUX HEMPOHHUX MEPEeX; 1J1s [100yI0BU
KyCOYHO-TJIaIKMX CAMOOPTraHi3yourx KapT KoxoHeHa - cilaliH-alpoKcuMallis, IudepeHl1liajbHa FeOMeTpis,
Teopis rpadis i Teopis onTuMmisanii; Ay Bino6pakeHHs1 6araTOBUMipHUX JAHUX HA KyCOYHO-TJIAKY
camMoopraHisyody kapTy KoxoHnena - yucenbHi MmeToau. HaykoBa HOBu3Ha: 1. Briepie 3anrpOnIOHOBaHO METO[
1100yJ0BY OJJHOBMMIPHUX KyCOYHO-TJIQIKUX CAMOOpraHisyounx KapT KoxoHeHa, sKuil 6a3yeTbCsl Ha allpOKCUMallii
OJJHOBUMIPHMX KyCOYHO-JIiHITHMX cCaMOOpraHi3younx KapT KoxoHeHa Ky6iYyHUMHU NapaMeTPUYHVMU CIJIaiHaMU,
110 [103BOJIsIe POPMyBaTU caMoopraHizyioui kaptu KoxoHeHa 6e3 3710MiB y HEHPOHaX /J1s MiBUIIEHHS TOYHOCTI

Bizyasizaniii 6araToBUMipHUX JAHUX B OJHOBUMiIpHOMY ITPOCTOpi. 2. Briepiiie 3ariporoHOBaHO METOIM 100Yy0BU



I BOBUMIPHMX KyCOYHO-TJIAIKMX CAMOOPraHi3ylounx KapT KOXOHEHa, Ki XapaKTepU3yl0ThCS allpOKCUMALLEI0

I BOBUMIPHUX KyCOYHO-JIIHIHHMX CaMOOpraHi3ylounx KapT KoxoHeHa KyOiuHNMU MapaMeTPUYHUMU CILJIalH-
IIOBEPXHSIMH, 1110 1a€ MOXKJIMBICTb OyAyBaTH caMoopraHisyiodi kaptu KoxoHeHa 6e3 3/10MiB y IOTHKY CTOPiH
TPUKYTHUKIB i3 TpiaHryJssuii JlesioHe 1J1s 30i7IbIIeHHS TOYHOCTI Bidyasizalii 6araToBUMipHUX JAaHUX Y
IBOBUMipHOMY IIPOCTOPI. 3. Biepiie 3anponoHOBaHO METOAM BiJOOpaKeHHs 6araTOBUMiPHUX JJAHMX Ha KyCOYHO-
ryagKi camooprasisytodi kaptu KoxoHeHa, siki 6a3y0TbCsl HA BUKOPUCTaHHI MeTosly Hbl0TOHA 3 fieKinbKkoma
[IOYaTKOBAMM HAOJIVDKEHHSIMY, 1O [JO3BOJISI€ PO3PI3HATU JaHi Ha KapTi Ta 3MEHIINUTY TOXMOKY Bisyasizallii
6araToBUMIipHUX JAHUX Iifl 4ac 36epeskeHHi JIiHiITHOI 0641 CII0BaIbHOI CKIaAHOCTI. 4. HabyB MoanbuIoro po3BUTKY
METOJ; OGUMCJIEHHS BiicTaHel MK eJleMeHTaMy 6araTOBUMipHUX JAHMWX HAa CaMOOPTraHi3younx KapTax KoxoHeHna
IJISIXOM BBEJIEHHS HA HUX METPUYHOTO TEH30pa, 00UNCIIIOIOTHCS BUKPUBJIEHHS CAMOOPraHi3ylo4nx Kapt KoxoHeHa,
110 [103BOJIsI€ 3MEHIIUTU [TOXUOKY BilOOpaKeHHS BisyasizoBaHUX JaHUX.CTyNiHb BIPOBAI)KEHHS - PE3yJIbTaTU
IOCIIiIKEHDb BIIPOBAKEHO [IJIs: aHAJIi3y PUHKY I10JIiMePiB KoMIiaHii i3 Kpain CHJI y Bifini MOHITOPUHIY Ta piYHUX
orssipiB i ctpaTeriyHoro koHcantuHry OOO «MapkeT PennopT» (akT BpoBajpykeHHs Bif, 7.02.2012); po3B’s3aHHS
3a1aui e(peKTUBHOTO IJIaHyBaHHs Ta po3po0Oku TapudiB y Biggini po6otu i3 cnoxxuBayamu OAO «YKPTEJIEKOM» (aKT
BIIPOBAJPKEHHS Bif, 15.12.2011); B HaBYasibHUI NTpoLec XapKiBCbKOTO HAlLliOHAJIBHOTO YHIBEPCUTETY PalioeIeKTPOHIKU
(axt BripoBamkeHHs Bif 13.03.2012). Chepa BUKOpUCTaHHSL: AJ1s1 30iblIeHHS e(PEeKTUBHOCTI Ta IPOLYKTUBHOCTI
BUpillI€HHS TPYJOMICTKUX HeipoMepesKeBUX 3aJ1ay, sIKi MAIOTh TPYJHOIL TiJ, 4ac 06pOOKU BEJIUKOTO 06CATY
BXiZJTHUX JAHUX;B iHTEJIEKTyaJIbHUX CUCTEMAX, 10 OOPOOJIIOTh CYTTEBUM 0OCAT BXigHOI iHpopMalii y pisHAX
rayyssx; 1jis 36iblIIeHHs] TOYHOCTI Bidyasizalii 6araToOBUMIpHUX IaHUX BEJMKOTO 0OCSTY; 1J1s TOIIePeIHbOT0
aHaslizy CTPYKTypU 6araToBUMIpHUX JaHUX; y HAaBYaJIbHOMY IIPOLECi Mif yac migroToBku ¢axibliiB y raayssx

iHTeJIeKTya/IbHUX KOMITIOTEPHUX CUCTEM, a TAKOXX HEPOMEPEXEBOI 0OPOOKU JaHUX.

2. The research object - process of multidimensional data visualization. The research target - development of
methods for piecewise smooth Kohonen self-organizing maps, which by piece-wise linear approximation of the
Kohonen maps cubic splines allow more accurate visualization of multidimensional data. Methods of the research:
to construct a piecewise linear mapping of multidimensional data in a low-dimensional space with low labor
intensity used the theory of artificial neural networks; to construct a piecewise smooth Kohonen self-organizing
maps - spline, differential geometry and graph theory and optimization theory; to display multidimensional data on
discrete smooth self-organizing map - numerical methods. The scientific novelty: 1. The first method of
constructing one-dimensional piecewise smooth Kohonen self-organizing maps, based on an approximation of
one-dimensional piecewise linear Kohonen self-organizing maps cubic parametric splines, which allows you to
create self-organizing maps of Kohonen without breaks in neurons to increase the accuracy of multi-dimensional
data visualization in one-dimensional space is offered. 2. The first method of constructing two-dimensional
piecewise smooth Kohonen self-organizing maps, which are characterized by two-dimensional approximation of
the piecewise-linear self-organizing Kohonen maps cubic parametric spline surfaces, which makes it possible to
build a two-dimensional self-organizing maps of Kohonen without breaks in contact sides of the triangles of the
Delaunay triangulation to increase the accuracy of multidimensional visualization data in two-dimensional space is
offered. 3. The first methods of multi-dimensional data mappingon piecewise smooth Kohonen self-organizing
maps, which are based on the use of Newton's method with multiple initial approximation, which allows to
distinguish between the data on the self-organizing Kohonen map and reduce error visualization of
multidimensional data while maintaining the computational complexity is offered. 4. Further developed method for
calculating distances between the elements of multidimensional data on Kohonen self-organizing maps by
introducing them to the metric tensor, computed bending Kohonen self-organizing maps, which allows to reduce
the error display data visualized. The degree of implementation - research results have been introduced to: market
analysis of polymers CIS companies in the department of monitoring and annual reports and strategic consulting
LLC "Market Report" (the act from 02.07.2012) The task of effective planning and development rates in the
department of work with consumers' Ukrtelecom "(the act from 15.12.2011), in the learning process of Kharkov
National University of Radio Electronics (the act from 03.13.2012). The scope of use - to increase the efficiency and
productivity of labor-intensive solutions of neural problems that have difficulty handling large amounts of input



data to increase the accuracy of visualization of multidimensional data in intelligent systems which handle a
significant amount of input data in various fields for the preliminary analysis of the structure of multi-dimensional
data in the training during the preparation of specialists in the fields of intellectual computer systems and neural

network processing.
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