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ÀÍÍÎÒÀÖÈß

Äèïëîìíàÿ ðàáîòà ñîäåðæèò: 28 ñòðàíèö, 8 èëëþñòðàöèé, 1 òàáëèöó, 4
èñïîëüçîâàííûõ èñòî÷íèêà.

Êëþ÷åâûå ñëîâà: ÊËÀÑÒÅÐÈÇÀÖÈß, ÎÁÓ×ÅÍÈÅ ÁÅÇ Ó×ÈÒÅËß,
ÍÅÉÐÎÍÍÛÅ ÑÅÒÈ, ÑÀÌÎÎÐÃÀÍÈÇÓÞÙÈÅÑß ÊÀÐÒÛ ÊÎÕÎÍÅÍÀ
(SOM), U-MATRIX, ÌÅÒÎÄ K-ÑÐÅÄÍÈÕ, ÈÅÐÀÐÕÈ×ÅÑÊÀß ÊËÀÑÒÅ-
ÐÈÇÀÖÈß, ÀÍÀËÈÇ ÄÀÍÍÛÕ, ÂÈÇÓÀËÈÇÀÖÈß ÄÀÍÍÛÕ.

Â äèïëîìíîé ðàáîòå èññëåäóþòñÿ íåéðîñåòåâûå àëãîðèòìû êëàñòåðèçàöèè,
ñ îñîáûì àêöåíòîì íà ñàìîîðãàíèçóþùèåñÿ êàðòû Êîõîíåíà (SOM). Ïðîâî-
äèòñÿ ñðàâíèòåëüíûé àíàëèç èõ ýôôåêòèâíîñòè ñ êëàññè÷åñêèìè ìåòîäàìè,
òàêèìè êàê k-means è èåðàðõè÷åñêàÿ êëàñòåðèçàöèÿ, ïðè ðàáîòå ñ äàííûìè
ñëîæíîé ñòðóêòóðû.

Öåëüþ ðàáîòû ÿâëÿåòñÿ ñèñòåìàòè÷åñêèé àíàëèç ïðåèìóùåñòâ è íåäîñòàò-
êîâ SOM, äåìîíñòðàöèÿ èõ ñïîñîáíîñòè îáíàðóæèâàòü íåëèíåéíûå çàâèñè-
ìîñòè è ñîõðàíÿòü òîïîëîãè÷åñêóþ ñòðóêòóðó äàííûõ, à òàêæå èññëåäîâàíèå
ìåòîäîâ âèçóàëèçàöèè è îöåíêè êà÷åñòâà êëàñòåðèçàöèè.

Ìåòîäîëîãèÿ èññëåäîâàíèÿ âêëþ÷àëà òåîðåòè÷åñêèé àíàëèç ìàòåìàòè÷å-
ñêèõ îñíîâ àëãîðèòìîâ êëàñòåðèçàöèè, ïðîâåäåíèå âû÷èñëèòåëüíîãî ýêñïåðè-
ìåíòà íà ÿçûêå Python ñ èñïîëüçîâàíèåì áèáëèîòåê Scikit-learn è MiniSom,
ãåíåðàöèþ ñèíòåòè÷åñêèõ íàáîðîâ äàííûõ ñ ðàçëè÷íîé òîïîëîãèåé, à òàê-
æå îöåíêó êà÷åñòâà êëàñòåðèçàöèè ñ ïîìîùüþ âíåøíèõ (ARI) è âíóòðåííèõ
(Silhouette Score) ìåòðèê.

Â ðåçóëüòàòå ýêñïåðèìåíòà áûëî óñòàíîâëåíî, ÷òî êëàññè÷åñêèå ìåòîäû íå
ñïðàâëÿþòñÿ ñ êëàñòåðèçàöèåé äàííûõ ñî ñëîæíîé íåëèíåéíîé òîïîëîãèåé.
Ñàìîîðãàíèçóþùèåñÿ êàðòû Êîõîíåíà ïðîäåìîíñòðèðîâàëè ñïîñîáíîñòü ýô-
ôåêòèâíî èäåíòèôèöèðîâàòü êëàñòåðû íåâûïóêëîé ôîðìû è ñîõðàíÿòü èõ
âçàèìíîå ðàñïîëîæåíèå, ÷òî äåëàåò èõ ìîùíûì èíñòðóìåíòîì äëÿ èññëåäî-
âàòåëüñêîãî àíàëèçà.

Ïîëó÷åííûå â ðàáîòå ðåçóëüòàòû ïðèìåíèìû äëÿ ðåøåíèÿ ïðàêòè÷åñêèõ
çàäà÷ àíàëèçà äàííûõ â áèîèíôîðìàòèêå, ôèíàíñîâîé àíàëèòèêå è êîìïüþ-
òåðíîì çðåíèè.
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ÀÍÍÀÒÀÖSß

Äûïëîìíàÿ ðàáîòà çìÿø÷àå: 28 ñòàðîíàê, 8 iëþñòðàöûé, 1 òàáëiöó, 4 âû-
êàðûñòàíûÿ êðûíiöû.

Êëþ÷àâûÿ ñëîâû: ÊËÀÑÒÀÐÛÇÀÖÛß, ÍÀÂÓ×ÀÍÍÅ ÁÅÇ ÍÀ-
ÑÒÀ�ÍIÊÀ, ÍÅÉÐÎÍÍÛß ÑÅÒÊI, ÑÀÌÀÀÐÃÀÍIÇÓÅÌÛß ÊÀÐÒÛ ÊÀ-
ÕÎÍÅÍÀ (SOM), U-MATRIX, ÌÅÒÀÄ K-ÑßÐÝÄÍIÕ, IÅÐÀÐÕI×ÍÀßÊËÀ-
ÑÒÀÐÛÇÀÖÛß, ÀÍÀËIÇ ÄÀÄÇÅÍÛÕ, ÂIÇÓÀËIÇÀÖÛß ÄÀÄÇÅÍÛÕ.

Ó äûïëîìíàé ðàáîöå äàñëåäóþööà íåéðàñåòêàâûÿ àëãàðûòìû êëàñòàðûçà-
öûi, ç àñàáëiâûì àêöýíòàì íà ñàìààðãàíiçóåìûÿ êàðòû Êàõîíåíà (SOM). Ïðà-
âîäçiööà ïàðà²íàëüíû àíàëiç iõ ýôåêòû²íàñöi ç êëàñi÷íûìi ìåòàäàìi, òàêiìi
ÿê k-means i iåðàðõi÷íàÿ êëàñòàðûçàöûÿ, ïðû ðàáîöå ç äàäçåíûìi ñêëàäàíàé
ñòðóêòóðû.

Ìýòàé ðàáîòû ç'ÿ²ëÿåööà ñiñòýìàòû÷íû àíàëiç ïåðàâàã i íåäàõîïà² SOM,
äýìàíñòðàöûÿ iõ çäîëüíàñöi âûÿ²ëÿöü íåëiíåéíûÿ çàëåæíàñöi i çàõî²âàöü òà-
ïàëàãi÷íóþ ñòðóêòóðó äàäçåíûõ, à òàêñàìà äàñëåäàâàííå ìåòàäà² âiçóàëiçà-
öûi i àöýíêi ÿêàñöi êëàñòàðûçàöûi.

Ìåòàäàëîãiÿ äàñëåäàâàííÿ ²êëþ÷àëà òýàðýòû÷íû àíàëiç ìàòýìàòû÷íûõ
àñíî² àëãàðûòìà² êëàñòàðûçàöûi, ïðàâÿäçåííå âûëi÷àëüíàãà ýêñïåðûìåíòó
íà ìîâå Python ç âûêàðûñòàííåì áiáëiÿòýê Scikit-learn i MiniSom, ãåíåðàöûþ
ñiíòýòû÷íûõ íàáîðà² äàäçåíûõ ç ðîçíàé òàïàëîãiÿé, à òàêñàìà àöýíêó ÿêàñ-
öi êëàñòàðûçàöûi ç äàïàìîãàé çíåøíiõ (ARI) i ²íóòðàíûõ (Silhouette Score)
ìåòðûê.

Ó âûíiêó ýêñïåðûìåíòó áûëî ²ñòàíî²ëåíà, øòî êëàñi÷íûÿ ìåòàäû íå
ñïðà²ëÿþööà ç êëàñòàðûçàöûÿé äàäçåíûõ ñà ñêëàäàíàé íåëiíåéíàé òàïàëî-
ãiÿé. Ñàìààðãàíiçóåìûÿ êàðòû Êàõîíåíà ïðàäýìàíñòðàâàëi çäîëüíàñöü ýôåê-
òû²íà iäýíòûôiêàâàöü êëàñòàðû íåâûïóêëàé ôîðìû i çàõî²âàöü iõ óçàåìíàå
ðàçìÿø÷ýííå, øòî ðîáiöü iõ ìàãóòíûì iíñòðóìåíòàì äëÿ äàñëåä÷àãà àíàëiçó.

Àòðûìàíûÿ ² ðàáîöå âûíiêi ìîãóöü áûöü âûêàðûñòàíû äëÿ âûðàøýííÿ
ïðàêòû÷íûõ çàäà÷ àíàëiçó äàäçåíûõ ó áiÿiíôàðìàòûöû, ôiíàíñàâàé àíàëiòû-
öû i êàìï'þòàðíûì çðîêó, äçå òðàäûöûéíûÿ ïàäûõîäû ç'ÿ²ëÿþööà íåýôåê-
òû²íûìi.
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ANNOTATION

The thesis contains: 28 pages, 8 �gures, 1 table, 4 references.

Keywords: CLUSTERING, UNSUPERVISED LEARNING, NEURAL
NETWORKS, KOHONEN SELF-ORGANIZING MAPS (SOM), U-MATRIX,
K-MEANS METHOD, HIERARCHICAL CLUSTERING, DATA ANALYSIS,
DATA VISUALIZATION.

This thesis investigates neural network clustering algorithms, with a special
focus on Kohonen Self-Organizing Maps (SOM). It provides a comparative
analysis of their e�ectiveness 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. Self-Organizing Maps demonstrated the ability to
e�ectively 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 �elds such as bioinformatics, �nancial analytics, and
computer vision, where traditional approaches prove to be ine�ective.
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