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AHHOTATINS

JunjmomMHas paboTa COJEpPXKUT: 28 CTpaHull, 8 WJIOCTpaluii, 1 Tabuaumy, 4
MCITOJIb30BAHHBIX NCTOYHWKA.

Krouepbie ciosa: KJACTEPU3AILINS, OBYUEHUE BE3 YUUTEJS,
HEMPOHHBIE CETU, CAMOOPTAHUBYIOIINECS KAPTH KOXOHEHA
(SOM), U-MATRIX, METOJ, K-CPEIHUX, UEPAPXUYECKAS KJIACTE-
PUBATINAS, AHAJIN3 JAHHBIX, BUSYATII3ATIAS JTAHHBIX.

B juriomHo# paboTe necieyoTest HeiipoceTeBble aJropuTMbl KJIaCTEPU3AIINHT,
¢ 0CODOBIM AKIEHTOM Ha caMoopraxusytormecs KapTbl Koxonena (SOM). TIposo-
JINTCS CpaBHUTEJIbHBIN aHaInu3 UX 3POEKTUBHOCTH C KJIACCUICCKUMHU METO/IaMHU,
TaKMMKU Kak k-means m mepapxudeckasi KjacTepusalns, npu padbore ¢ JaHHBIMA
CJIOXKHOI CTPYKTYPBbI.

[esibio pabOThI SABJISIETCS CUCTEMATHICCKUI aHAJIN3 IIPEUMYIIECTB U HEJIOCTAT-
kKoB SOM, nmemoncTpannst uX CroCOOHOCTH ODHAPYKUBATh HEJUHEHHbBIE 3aBUCH-
MOCTH ¥ COXPAHSITh TOMOJIOIMYECKYIO CTPYKTYPY JIaHHBIX, 8 TaK»Ke MCCJIeJ0OBAHNE
METO/IOB BU3YaJU3AINU U OIEHKN KAauecTBa KJACTePU3aIUu.

Metoioiorus uccjae0BaHus BKJIOUYAIa TEOPETUIECKN aHAJN3 MaTeMaTHde-
CKUX OCHOB aJITOPUTMOB KJIACTEPU3AINHN, TPOBEIEHNE BHIUUCINTEIHHOTO IKCIIEPH-
MeHTa Ha s3bike Python ¢ mcnosibzoBanuem 0ubamorex Scikit-learn n MiniSom,
reHepanmuio CUHTETHUEeCKUX HaOOpPOB JAHHBIX C Pa3JIMYHONI TOIOJIOrHeil, a Tak-
JKe OIEHKY KadecTBa KjacTepusanuu ¢ noMoibio Bremaux (ARI) n BayTpennnx
(Silhouette Score) merpuk.

B pesyibraTe skcrepuMenTa, ObLIO YCTAHOBJICHO, UTO KJIACCUIECKUIE METO/IbI He
CHPAaBJIAIOTCA C KJacTepusaliueil JaHublX CO CJIOKHON HeJUHENHON TOIOJIOTUAE.
Camoopranusyroluecss KapTbl KoxoHeHa mpoieMOHCTPUPOBAJIHN CIIOCOOHOCTD (-
GEKTUBHO MJIEHTUPUITMPOBATD KJIACTEPHl HEBBITYKJIONH (POPMBI ¥ COXPAHSITH MX
B3aMMHOE PACIIOJIOXKEHNEe, UTO JIeJIaeT UX MOIIHBIM UHCTPYMEHTOM JIJIsI KCCJIEI0-
BaTEJILCKOI'O aHAJIM3A.

[Tostyaennbie B paboTe pesysbTarThl MPUMEHUMbBI JIJIsT PEMEeHUsT TPAKTUIECKIX
3aJad aHAJIN3a JJAHHBIX B OnonH(OpMaTuKe, (GpUHAHCOBON aHAJIUTUKE U KOMIIbIO-
TEPHOM 3PEHUHU.



AHHATATISS

JpimoMHaas padbora 3Msindae: 28 crapoHak, 8 iiocTpaliplit, 1 Tadmiiy, 4 Bbl-
KapbICTAHBIST KPBIHIIHI.

KirouaBweig cioBbl: KJIACTAPBIBAIIBIA, HABYYAHHE BE3 HA-
CTAVHIKA, HENPOHHBIA CETKI, CAMAAPTAHI3YEMBIA KAPTEI KA-
XOHEHA (SOM), U-MATRIX, METAJI K-CAPSIHIX, IEPAPXTYHA A KJIA-
CTAPBIBAIIBIA, AHAJII3 JTAJSEHBIX, BISVAJIISAIBIA JAJISEHBIX.

Y jiplioMHal padolie Jracienyoola HeiipaceTKaBblst aJlrapblTMbl KJacTapbli3a-
1bl1, 3 acabJIiBbIM aKIPHTAM Ha camMaapranizyeMbist kaptel Kaxonena (SOM). IIpa-
BOJIBIINIIA [TapayHaJ bHbI aHaJI3 iX 9(PEKThIYHACI] 3 KJaclYHbIMI MeTajiaMi, TaKiMi
sik k-means 1 iepapxidHasi KjacTrapbli3allblsi, IPhl padolie 3 JaJ3eHbIMI CKJIaIaHail
CTPYKTYPhbI.

MbaTaii paborhbl 3’syiisgerniia cicTaMaTbIYHbl aHaJ I3 nepasar 1 Hejaxonay SOM,
JIAIMAHCTPAIIBIA 1X 3/I0JIbHACI BRISYJISIb HeJITHEWHBIS 3aJIeXKHACII 1 3aX0VBaIlb Ta-
HnajaridHyo CTPYKTYpPy J1aJI3€HbIX, a TaKcaMma Jacje/laBaHHe MeTajiay BizyaJiisa-
IIBI1 1 AI[PHKI JKACIl KJIACTapbI3allbl.

Metananoria jgaciaefaBaHHsd YKIOTAJa TIAPITHITHLI aHAJI3 MaTIMaThIIHBIX
ACHOY aJirapbITMay KJiacTapbI3allbli, paBsa3eHHe BbLIIYaJIbHArA SKCIEPHIMEHTY
Ha mose Python 3 BeikapbicTanrem 6i0sisToK Scikit-learn i MiniSom, renepaiibiio
CIHTATBIYHBIX HAaDOpay aJI3€HbIX 3 PO3HAll TamaJorisil, a TakcaMma alpPHKY sSKac-
i Kiacrapbizanpi 3 ganamoraii suemmix (ARI) i juyrpansix (Silhouette Score)
METPBIK.

Y BBIHIKY 5KCIEPLIMEHTY ObLIO {cTaHOyIeHa, IITO KJIACIUHBIS MeTajbl He
CIIpayJIsioniia 3 KJacTapbl3albldil HaJ3eHbIX ca CKJiajlaHall HeJgiHelHail TamaJgo-
ristit. Camaapranizyembisi KapThl Kaxonena npajgsMancTpaBal 3J101bHACIH 3(DeK-
ThIVHA 1JPHTHI(IKaBalb KJacTapbl HEBBITYKJal pOpMbI 1 3axX0yBallb iX y3aeMHae
Pa3MSIITIdHHE, IITO POOIIH iX MAryTHBIM 1HCTPYMEHTAM JIJId Jacjendara aHaisy.

ATproiManbIg § pabdoIle BBIHIKI MOIYIb OBINb BBIKAPBICTAHBI JjIS BBIPAIIIHHS
NPaKTHIUHBIX 3aJia4 aHaJI3y JIaJI3¢HbIX Y OisgiH(apMaThiibl, (piHaHCaBaN aHaAJIThHI-
Il 1 KAMII IOTAPHBIM 3POKY, J13€¢ TPAJIBIILIAHDBIA TaIBIXOABI 3 YISO HeddeK-
THIYHBIMI.



ANNOTATION

The thesis contains: 28 pages, 8 figures, 1 table, 4 references.
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This thesis investigates neural network clustering algorithms, with a special
focus on Kohonen Self-Organizing Maps (SOM). It provides a comparative
analysis of their effectiveness against classical methods, such as k-means and
hierarchical clustering, when applied to data with complex structures.

The aim of the work is a systematic analysis of the advantages and
disadvantages of SOM, a demonstration of their ability to detect non-linear
dependencies and preserve the topological structure of data, as well as an
exploration of visualization and clustering quality assessment methods.

The research methodology included a theoretical analysis of the mathematical
foundations of clustering algorithms, conducting a computational experiment in
Python using the Scikit-learn and MiniSom libraries, generating synthetic datasets
with various topologies, and evaluating clustering quality using external (ARI)
and internal (Silhouette Score) metrics.

The experiment established that classical methods fail to cluster data with
complex non-linear topologies. Selt-Organizing Maps demonstrated the ability to
effectively identify non-convex clusters and preserve their spatial relationships,
making them a powerful tool for exploratory analysis.

The results obtained in this work are applicable to solving practical data
analysis problems in fields such as bioinformatics, financial analytics, and
computer vision, where traditional approaches prove to be ineffective.



