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1. MeTa qMCHMILTIHM: 3aCBOECHHS TEOPETHYHHUX 3HAHb 1 HAOYTTS MPAKTHYHUX HABHYOK 3 Cy4acHOI
Teopil iHTenekTyanpHOro aHamizy manux (Data Mining), HeoOXigHMX BCIM CTyIEHTaM, IO
CHEUiai3yIOThC B Taly3aX MPUKIATHOI MAaTEMaTHKH Ta iHPOPMATHKH, MATEMAaTHIHOT KiOEPHETHKH 1
B MOJAJIBIIOMY BUBYATUMYTh TaKi pO3IUIH CydacHOi iHPOPMATHKH, K CHCTEMH aBTOMAaTH30BaHOTO
KepyBaHHS, CHCTEMH 00poOKH 1 mepenaui iHpopMmariii, anami3 JaHUX, CHCTEMH IITYYHOTO IHTENEKTY,
poOOTOTEXHIKA TOIIIO.

/ Discipline aim. Mastering theoretical knowledge and practical skills in the modern theory of data
mining (Data Mining), required for all students who specialize in applied mathematics and computer
science, mathematical cybernetics and in the future will study such automated sections of computer
science, control, information processing and transmission systems, data analysis, artificial
intelligence systems, robotics and more.

2. Ilonepenni BUMOTH 10 ONAHYBaHHA 200 BUOOPY HABYAJIBHOI TMCIMILIIHH /
Prerequisites for mastering or choosing a course

1. 3namu 6a30B1 MOHATTS IPOTPaMyBaHHsI, TeOpii 0a3 JaHWX, 3araNnbHOI anreOpu, 0OUUCITIOBATEHOT
MaTeMaTHKH, Teopii WMOBIpHOCTEH, MaTeMaTHYHOI CTAaTUCTUKH, aHamizy maHux. / Know basic
concepts of programming, database theory, general algebra, computational mathematics, probability
theory, mathematical statistics, data analysis.

2. Vmimu eQpexTHBHO 3aCTOCOBYBATH 3a3HAYCHHWN MaTEeMATHUYHMHA amapaT Ui PO3B’s3aHHS
pi3HOMaHITHHX NpakTHYHUX 331a4. / Be able to effectively use the specified mathematical apparatus
for solving various practical problems.

3. A”HoTanis HaBYAJbLHOI IucuuILTing / Summary of the course

IIpenmeTrom HaBuyadabHOi aucuumtinm «Knacrepmsamis Ta xiacudikamist iHQoOpMaIii» € po3risia
OCHOBHMX TIIOHATh, MOJENEH, pe3ynbTaTiB 1 METONIB Cy4acHOi MareMaTW4Hoi Teopil
iHTenekTyanpHoro aHanizy naHux. / The subject of the course "Clustering and Classification of
Information" is the examination of basic concepts, models, results and methods of modern
mathematical theory of Data Mining.

Buknamaetses y 1 cemectpi 2 Kypey marictpatypu B 00cs3i — 150 roa. / It is taught in semester 3 of
the master's course of 150 hours.

5 kpeoumie ECTS, 30xpema: nexyii — 34 200., camocmitina poooma — 114 200., koncynemayii — 2 200. /
5 ECTS credits, in particular: lectures — 34 hours, independent work — 114 hours, consultations — 2
hours.

VY xypci nependadeHo oana kormponavia poboma. / The course provides one test work.3aBepiryeTscst
quciuriina — icmutoM y 1 cemectpi 2 kypey marictparypu. / Completes the discipline — exam in
semester 3 of the master's course.

4. 3aBaanHs (HABYAJBbHI IiJTi):
HalytTs 3HaHb, yMiHb Ta HABHYOK (KOMITETEHTHOCTEH):
® 3JIaTHICTh CHIJIKYBATHCS 1HO3EMHOIO MOBOIO;
®3IaTHICTh CUCTEMAaTH3yBaTW NpodeciiiHi 3HaHHS IMOJA0 CTBOPEHHS 1 CYMPOBOKEHHS
IPOTrPaMHOro 3a0€e3NeUCHHS;
® 3IATHICTh aHAII3YBAaTH T4 BUKOPUCTOBYBATH iHTEIECKTYaJbHI iHPOpPMaIIiifHi TEXHOJIOTII.
/ Tasks (learning objectives):
Acquisition of knowledge, skills and competences (competences):
» ability to communicate in a foreign language;
» the ability to systematize professional knowledge of software creation and maintenance;
» the ability to analyze and use intelligent information technology.

5. Pe3yabTaTn HAaBYaHHA 3a qucHUILIiHOI0 / Learning outcomes of the discipline
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Pesyabrar HaBuanus (PH) Dopmu (ra/abo Metomm
(1. 3HaTn; 2. BMiTH; 3. KOMYHiKaIis; MeToH i ORIHIOBAHHHA Ta ]_mco“"‘ y
4. aBTOHOMHICTB Ta BiINOBITAJIbHICTD) / TEeXHOJIOTii) "25;;::;[" "u:)cli;::ﬁio:m
Learning Outcome (LO) Bnknanam[;; i ONIHIOBAHHSA (32 |THCHUILTIHH
(1. know; 2. be able; 3. communication; FOP:'ZI‘II::?:HI-;]H Jop | meoBximmoct)/ /
4. autonomy and responsibility) Assessment | Percentage
methods and
. methods and | of the final
Koa/ technologies) of assessment grade in the
Code Pe3yabTaT HaBuaHHsi/ Learning Outcome teaching and threshold (if | discipline
learning .
applicable)
3Hatd OCOONMBOCTI TMOJaHHS, 30€peKeHHS Ta
PL/ 00pobKu iH(popmarii y CY4acHHUX Koumponvua
LO KOMIT FOTEPHHUX CHCTEMax / Jlexyis / poboma
11 Know the features of presenting, storing and Lecture (KP), 60%
' processing information in modern computer NpagUIbHUX
systems gionosioelti, 20%
. . . . 0
3HaTH OCHOBHI MAaTeMAaTW4HI MOJETl Ta icnum /
pH/ | METOAHW, WO 3aCTOCOBYIOTBCS JUIA 00poOKHU Ta Control,
LO aHaJi3y BEJMKHUX MacHBIB iH(pOpMaIIi / Jlexyis / 60% correct
12 Know the basic mathematical models and Lecture answers,
' methods used to process and analyze large exam
amounts of information
KP, 60%
. NPAasUIbHUX
3HaTH TEXHOJIOT1I0 MIPOCKTYBaHHS eli? nosioen
PH/ | ehexTuBHUX  anropuTMiB  JUIS  aHANI3y . . ’
) Jlexyisn / icnum / 0
LO | ingopmanii Lecture Control 20%
1.3 | Know the technology of designing effective 60% corr,ect
algorithms for information analysis ’
answers,
exam
. . Bukonanns
3HaTH  OCHOBHI  CTPYKTypH  JaHUX 1 canocmiiinoi
PH/ | anroputMu IS IHTENEKTYaJbHOTO aHAII3y .
Jlexyis / pobomu o
LO | nannx / Lecture (CP), icnum / 10%
1.4 | Know the basic data structures and algorithms n de, endent
for Data Mining 4
work, exam
Bwmitn BUOWpaTH  Ta 3aCTOCOBYBATH
ONTUMAaJIbHI B KOHKPETHHX  YMOBax KP, 3axucm
PH/ | anroputmu uis 31milicHEHHS KiiacTepu3aliii Ta Texuis CP, icnum /
LO | knacudikamii ganux / CaMoczm’?Ha Control, 20%
2.1 | Being able to select and apply the optimal o6oma (CP) Independent
algorithms for specific clustering and p  Lecture work, exam
classification of data ’
: ~ . — Laboratory,
BMiTi 3aificHIOBaTH OILIHKY €(eKTUBHOCTI independent
p/ | MPOCKTOBaHNX QITOPUTMIB KJlacTepu3amii Ta £ ork 3axucm CP,
LO kiacugikamnii 1aHux / icnum / 30%
29 Be able to evaluate the performance of the Independent ?
’ designed CL clustering and classification work, exam
algorithms

6. ChniBBiIHOIIEHHS1 pe3y/abTATIiB HABYAHHA JAMCHMIUIIHM i3 NPOrpaMHHMMH
pesyabTatamu HaBYaHHA / The correlation of learning outcomes of the discipline

with the program learning outcomes
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Pe3yabTaTH HABYAHHS AUCUUTLTIHI

arning outcomes of the discipline | PH/ | PH/ | PH/ | PH/ | PH/ | PH/
LO | LO | LO | LO | LO | LO
IIporpamMHi pe3yjbTaTH HABYAHHS 1.1 1.2 1.3 14 2.1 2.2
Program learning outcomes (PLO)

I[IPH/PLO17.1. 3nHatu, aHamizyBaTH, BHOUpaTH Ta
KBaTipiKOBaHO 3aCTOCOBYBATH 3aco0M 3abe3meueHHs
iH(hopMariiHol 0e3nexkd 1 IUTiCHOCTI JTAHUX
BIJIMIOBIZIHO JI0 PO3B'A3yBaHUX TPUKIIAIHUAX 3aBJaHb
Ta CTBOPIOBaHMX MporpaMHuX cucteM./ Know, analyze,
select and qualify to apply information security and
data integrity tools in accordance with solvable
application tasks and software systems created.

7. Cxema ¢popmyBanns ouinku. / Scheme of formation of assessment.

7.1 ®opvMu OUIHIBAHHSA CTYIEHTIB: Pe3ynprari HABYAIBHOI AiSUILHOCTI CTYIEHTIB
oLiHIOKTECA 3a 100-0a1bHOIO HIKAJIOK.

- ceMeCcTpOBe OIiHIOBAHHS:
1. KontponbHa pobota: PH1.1, PH1.2, PH1.3, PH2.1 — 30 6anis / 18 Oais,
2. 3axuct camocrTiitHoi poootu: PH1.4, PH2.1, PH2.2— 30 6anis / 18 Gauis.

[TizcymMKOBHIT KOHTPOJIE IPOBOAUTECS Y opmi iciuty — 40 Oais.
[MTincymxoBa ominka 100 = 60 + 40.

SIKIO CTYIEHT 3 MOBAKHHUX TNPHYUH, SKI MiITBEP/PKEHO JOKYMEHTAIbHO, OyB BIICYTHIH TNIpH
HalMCaHHI KOHTPOJIBbHOI poOOTH, BiH Ma€ NMPaBO Ha OJHE MEPEeCKIaJaHHs 3 MOKJIMBICTIO OTPUMAaHHS
MaKCUMaJIbHOT KUIbKOCTI 6asiB. TepMiH nepeckiiaflaHHs BU3HAYA€ThCS BUKIIA1aueM.

CTy/ieHT JIOTYCKA€EThCS JI0 ICITUTY, SKIIO B ceMecTpi HaOpaB He MeHIe Hik 20 6amiB. [Iyist oTpuMaHHS
3arajbHOI IO3UTUBHOT OIIHKH 3 TUCITUILTIHYU OIIHKA 32 iICITUT Ma€e OyTH He MeHIne 24 0altiB.

IcnuT BBaKa€eThCA HE 3MAHMM, SIKIIO CyMapHa KUTBKICTh 0aJiB 3 MUCIMIUTIHA cKiIagae MeHte 60 GaltiB.

Ha mincrasi m.o. 4.1, 4.2 [lonoxeHHs PO MOPSIOK OIHIOBAHHS 3HaHb CTYNEHTIB Ta M. 4.6.1,
7.1.5,7.1.11, 7.1.12 [lonoxeHHS PO OpraHi3allito OCBITHLOT'O MPOIECY:

- MaKCUMallbHa KiJIbKiCTh OalliB sIKi MOKYTh OyTH OTpHUMaHi CTYJIEHTOM yIPOJIOBX 1-TO cemecTpy:
100 6amis;

- CTYZICHT JIOITyCKA€ThCS A0 ICIUTY, SKIIO B ceMecTpi HaOpaB He mennie 20 GaiiB Ta OTpUMaB HE
MEHIIIe MiHIMaJIbHOT MOPOTOBOi KiTBKOCT1 0alliB 3a MOTOYHY Ta KOHTPOIBHY JiabopaTopHy poOOTy.
Jlns oTpUMaHHs 3arajibHOi MO3UTUBHOI OLIIHKM 3 JUCLMIUIIHU OLHKA 3a iCIIUT Mae OyTH HE MEHIe
24 Gamnis.

— SKIIO TPOTATOM CEMECTPY CTyIeHT HaOpaB menme 60 OamiB i IOMymieHHH 1O MiJACYMKOBOTO
KOHTPOJIIO, TO HOMY HAJa€ThCs MOXIIMBICTh HANMCaTH IiJICYMKOBY KOHTPOJBbHY poboty (25/15
0amiB), 6amu 3a Ky TOJAOTHCS 10 HAOpaHHUX YIPOIOBK CeMecTpy OaliB;

- (hopMma MpoOBeECHHS: MUCbMOBA POOOTA;

- BUIM 3aBJlaHb: 4 TEOPETUYHI TUTAHHS.

CTyIeHT HOMYyCKAEThCS 0 MiJICYMKOBOTO KOHTPONIO y (popMi icIHTy, SKIIO B CEMeCTpi HaOpaB
He MeHmie 20 OamiB 3a KOHTPOJIBHI Ta 1abopaTopHy POOOTH 1 MPU ILOMY 3arajgoM HaOpaB HE MEHIIIE
24 OaniB. [l OTpHMaHHS 3arajbHOi MO3WTHUBHOI OIMIHKU 3 JIMCIUIUTIHA Ma€ OyTH OTPHUMAaHO HE
menme 60 6amis.
- MiICyMKOBe OiHIOBAHHS: icIUT

- MakCUMallbHa KiJTbKICTh OaJiB sIKi MOKYTh OyTH OTpUMaHi cTynenToM: 40 Oais;

- pe3yJIbTaTH HaBUaHHS sKi OyayTh omintoBatuch: PH1.1, PH1.2, PH1.3, PH1.4, PH2.1, PH2.2;

- (hopMma npoBeICHHS 1 BUAM 3aBJlaHb: TMCbMOBA poOOTa.

PexomennoBanmii MiHiMmym — 24 GatiB.
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/
7.1 Forms of Student Assessment: Students' learning outcomes are rated on a 100-point scale.

1. Test work: LO1.1, LO 1.2, LO 1.3, LO 2.1 - 30 points / 18 points,
2. Defense of independent work: LO 1.4, LO 2.1, LO 2.2— 30 points / 18 points.

The scoring takes into account: assessment for control work — 20 points, student work at seminars —
10 points, self-study — 30 points.

The final control is conducted in the form of exam — 40 points.

The total score is 100 = 60 + 40.

If the student for absent reasons, which is documented, was absent when writing the test paper, he /
she is entitled to one transfer with the possibility of obtaining the maximum number of points. The
term of reassignment is determined by the teacher.

A student is admitted to the exam if he or she has scored at least 20 points in the semester. To receive
an overall positive grade from the discipline, the exam score must be at least 24 points.

The exam is not passed if the total number of points in the discipline is less than 60 points.

Based on the PP. 4.1, 4.2 Regulations on the procedure for assessing students' knowledge, etc. 4.6.1,
7.1.5,7.1.11, 7.1.12 Regulations on the organization of the educational process:

- the maximum number of points that can be obtained by a student during the 1st semester: 100 points;

- a student is admitted to the exam if he / she has earned at least 20 points in the semester and has
received at least the minimum threshold number of points for the current and control laboratory work.
To receive an overall positive grade from the discipline, the exam score must be at least 24 points.

- if during the semester the student has scored less than 60 points and is admitted to the final control,
then he / she is given the opportunity to write the final control work (25/15 points), the points for
which are added to the points accumulated during the semester;

- form of conducting: written work;

- types of tasks: 4 theoretical questions.

A student is admitted to the final examination in the form of an examination if he / she has earned at
least 20 points for the control and laboratory work in the semester, and at the same time has scored at
least 24 points. At least 60 points must be earned in order to receive an overall positive grade.

- final assessment: exam.
- the maximum number of points that can be obtained: 40 points;
- learning outcomes that will be evaluated: LO1.1, LO1.2, LO1.2, LO1.4, LO2.1, LO2.2;
- form and types of tasks: written work.

The recommended minimum is 24 points.

Tunoséa Konmponvha poooma CKIANAETBCA 3 TEOPETUUYHMX Ta MPAKTHYHUX 3aBAaHb 32
MaTepiaioM JIeKIin. /
Typical test work consists of theoretical and practical tasks based on lecture material.

Mamepian, wjo suHocCUmMbCA HA KOHMPOTILHY pobomy /
Material submitted for control work:

Knacudikamis indopmarii (00’ €xTiB) 3 yuurenaem i 63 yquTers.

Omnwc nanux i rpymyBanHs. Knacrepruit anamis. OcHoBHI npumymeHss. [loctanoBka 3amadi.
OCHOBHI eTany KIaCTePHOTO aHaNi3y.

Bincranp Mixk 00’€kTamMu 1 Mipu OIM3BKOCTI (TOTIOHOCTI) 00’ €KTIB.

Bincranp mMik kmactepami.

Anroputmu "HaiOmmk4ani cycin', " nanekuit cycin', KOMIPOMICH MiXK HUMH.

Kpurepii xmacrepuszanii (pyHkmioHanu sikocti po3doutts). Kpurepiit MiHiMyMy cyMH KBaJpaTiB
(MiHiMyMy nucnepcii).
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10.
11.
12.

13.
14.

15.
16.
17.
18.
19.
20.
21.
22,
23.

LI A WN -

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24.

a1 KpUTEpIi, CIIOpiAHEH] 3 KpUTEpieM MiHIMYMY CyMu KBaapariB. Kpurepii po3citoBaHHS.
Martpwuti i Kputepii po3citoBaHHS.

Kpwurepii kactepusarii, 3aCHOBaHI Ha MaTPHUIAX PO3CIFOBAHHS.

ANTOPUTMHU BUIIIJICHHS KIIACTEPIB: a) MpOCTUH anroput™M, O) anrOpuTM ITEPaTUBHOI
onTUMi3aIii.

[Ipobnema BUOOPY MOYATKOBOTO PO3IOILTY.

lepapxiune TpymyBaHHS (AeHgporpama). ArnomepatuBHi (00 €qHyBaibHI) ¥ JUBI3UMHI
(mOiIBHI) METOIH.

Anropurmu cimeiictBa FOREL.

Anroputrmu cimerictBa KRAB.

Knacudikariis METO/iB KITaCTEpHOTO aHAMi3Yy.

[IpoGiiemMa BU3HAYEHHS KiJIBKOCTI KjacTepiB (KiaciB).

['pymyBaHHs 1 3MEHIIEHHS PO3MIPHOCTI.

Bukopucranns miarpamu BopoHoro [uis Kiactepu3arii.

Mertonu Kiactepusaliii, 0 BUKOPUCTOBYIOTh TeOpito rpadis.

ITyyna HeiiponHa Mepexa KoxoHeHa i 3aava kiactepusaniii, MammHa bonbmMana.

AmHauti3 Ta iHTepIIpeTallis pe3yIbTaTiB KIaCTePHOTO aHai3y.

Metoau Bizyarizanii pe3ynbTartiB KIAaCTEPHOTO aHaJli3y.

/

. Classification of information (objects) with and without the teacher.

. Data description and grouping. Cluster analysis. Basic assumptions. Formulation of the problem.

. The main stages of cluster analysis.

. The distance between objects and the degree of similarity (similarity) of objects.

. Similarity measure as a clustering tool, its properties. Construction of a similarity matrix.

. Distance between clusters.

. Algorithms "nearest neighbor", "distant neighbor", compromises between them.

. Clustering criteria (partition quality functionals). The criterion for the minimum of the sum of

squares (the minimum of variance).

. Other criteria related to the minimum sum of squares criterion. Scattering criteria.

. Matrices and scattering criteria.

Clustering criteria based on scattering matrices.

Algorithms for cluster allocation: a) simple algorithm, b) iterative optimization algorithm.
The problem of choosing the initial distribution.

Hierarchical grouping (dendrogram). Agglomerative (unifying) and divisive (divisive) methods.
FOREL family algorithms.

KRAB family algorithms.

Classification of cluster analysis methods.

The problem of determining the number of clusters (classes).

Grouping and dimension reduction.

Using the Voronoi diagram for clustering.

Clustering methods using graph theory.

Kohonen artificial neural network and clustering problem, Boltzmann machine.

Analysis and interpretation of cluster analysis results.

Methods of visualizing the results of cluster analysis.

7.2 Oprani3ailist OHiHIOBaHHS
TepMinu npoBeieHHS (DOPM OL[iIHIOBAHHA:

1. Konmponavha poboma: 00 14 mudicus cemecmpy.
2. 3axucm camocmitinoi pobomu: 0o 14 muoicusi cemecmpy.
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CTyneHT Mae MpaBoO Ha OJHE TMEPeCcKIaJaHHsA KOXKHOI KOHTPOJBHOI pOOOTH i3 MOXKIHUBICTIO
OoTpuMaHHSI MakcUMaibHO 80% IMOYaTKOBO BH3HAYCHHX 3a IF0 KOHTPOJIBHY poboTy OamiB. Tepmin
HepecKIaJaHHs] BU3HAUAEThCS BUKIIAJaueM.

VY BumaaKy BIJCYTHOCTI CTyJIEHTa 3 NOBaXHUX IPUYMH BIANpPALIOBaHHSA Ta mepe3fayi
KOHTPOJIbHUX POOIT 3MIHCHIOIOTBECS y BiANOBIAHOCTI 0 ,,ll070XeHHS TpO MOPSIIOK OIIHIOBAHHS
3HaHb CTYJEHTIB TPHU KPEeIUTHO-MOIYNBHIN cHCTEeMi oOpraHizaimii HaBYaJIBHOTO mporecy” Bim 1
skoBTHA 2010 poky.

/

Terms of evaluation forms:
1. Test Work: up to 14 weeks of the semester.
2. Defense of independent work: up to 14 weeks of the semester.

The student has the right to one retake of each test with the possibility of obtaining a
maximum of 80% of the points initially determined for this test. The term of reassembly is
determined by the teacher.

In case of absence of a student for valid reasons working off and transfer of tests are carried
out according to "Regulations on the order of an estimation of knowledge of students at the credit-
modular system of the organization of educational process" from October 1, 2010.

7.3. lllkana BinnmoBigHocTi oninok / Rating scale

Bigminno / Excellent 90-100
Hoo6pe / Good 75-89
3angoBinbHo / Satisfactory 60-74
He3anosiiibho / Fail 0-59

8. CTpykTypa HaBYAIBLHOI JUCHUILTIHU. TeMaTHYHU JIAH 3aHATH /
Structure of the discipline. Thematic lesson plan

KiabkicTs rogun /

Ne Number of hours
Jlexrii/ Ha3zBa sekuii (Temu) / Cam
No Title of the lecture (topic) Jlexcii/ ’
podora/
lectures Lectures
Ind. work
Tema 1. Knacudikanis indopmarii (00’€kTiB) 3 yuuTeneM i
6e3 yuurend. Onuc 1aHux i rpynyBanHs. Knactepuuii anamis.
1 OcHosHi npunymienns. [locranoBka 3agayi./ ) 6
Classification of information (objects) with and without the
teacher. Data description and grouping. Cluster analysis.
Basic assumptions. Formulation of the problem.
Tema 2. OCHOBHI eTany KJIacTepHOTo aHamizy. Bigctanp Mix
) 00’exTamu 1 Mipu 6JIM3BKOCTI (1TO1I0HOCTI) 00’ €KTIB./ ) 3

The main stages of cluster analysis. The distance between
objects and the degree of similarity (similarity) of objects.

BiactuBocTi. [loOynoBa martpumi momiOHOCTI. Binctanp mik
3 KJIacTepamu. / 2 6
A measure of similarity as a clustering tool, its properties.
Construction of a similarity matrix. Cluster distance.

4 Tema 4. Anropurmu "HaiiOmmkumii cycin", "manekuit cycin', 2 6
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kommpomicu Mik Humu. / Algorithms "nearest neighbor", "far
neighbor", compromises between them.

Tema 5. Kpurepii knacrepusanii (GpyHKIIOHATH SIKOCTI PO3OUTTS).
Kpurepiii MiniMmyMmy cyMu KBazapatiB (MiHiMymy aucrnepcii). IHmn
KpUTEpii, CIIOPIZHEH] 3 KpUTEPIEM MIHIMyMY CyMH KBaJpaTiB. /

5 Clustering criteria (partition quality functionals). The criterion 2 8
for the minimum of the sum of squares (the minimum of
variance). Other criteria related to the minimum sum of
squares criterion.

Tema 6. Kpurepii poscitoBanus. Matpuii U kpurepii
6 po3citoBaHHSL. / 2 6
Scattering criteria. Matrices and scattering criteria.

Tema 7. Kpurepii xmacrepusamii, 3aCHOBaHI Ha MAaTPHILIX

7 po3ciroBaHHs. / 2 6
Clustering criteria based on scattering matrices.
Tema 8. Anropur™Mu BUAIIEHHS KiacTepiB: a) mpocTtuit
aIroput™, ©0) airoput™ itepaTuBHOI onTuMizarii. I[IpoGnema

8 BHOOpy mouarkoBoro posmoxiny. / Clustering algorithms: a) 2 6

simple algorithm, b) iterative optimization algorithm. The
problem of choosing the initial distribution.

Tema 9. lepapxiune rpyrnyBanss (JeHaporpama). ArioMepaTHBHi
9 (o0’ennyBanbui) ¥ auBisumui (moxineni) meromu. / Hierarchical 2 8
grouping (dendrogram). Agglomerative and divisive methods.

Tema 10. Anropurmu cimeiicrea FOREL. / Family of FOREL

10 algorithms. 2 6
1 Tema 11. Anropurmu cimeiicrea KRAB. / Family of KRAB ) 6
algorithms.
Tema 12. Knacudikaris metoais knacrepHoro ananisy. [IpoGiuema
12 BHU3HAYCHHS KUTBKOCTI KJIacTepiB (KiaciB). / ) 3

Classification of cluster analysis methods. The problem of
determining the number of clusters (classes).

Tema 13. I'pynyBansst i 3MeHIICHHS. pO3MipHOCTI. Bukopucranus
13 | niarpamun  Boponoro mus  knmacrepmsanii. /  Grouping and 2 6
Dimensioning. Using the Voronoi diagram for clustering.

Tema 14. Metonu kiacrepusaiiii, 1110 BHKOPHUCTOBYIOTh TEOPIitO
14 rpadis. / 2 6
Clustering methods using Graph Theory.

Tema 15. Illtyuna Heiiponna wmepexxa KoxoneHa 1 3amava
15 KJIacTepu3anii, mammna Bonsumana. / Artificial neural network 2 8
Kohonen and clustering problem, Boltzmann machine.

Tema 16. Amvaniz ta iHTepmperamis pe3yJbTaTiB KIACTEPHOTO
16 aHaisy. / 2 4
Analysis and interpretation of cluster analysis results.

Tema 17. Meroau Bisyaisariii pe3yabTaTiB KIACTEPHOTO aHAI3Y.
17 |/ 1 6
Methods for visualizing the results of cluster analysis.

KonTpoasna podora / Control work 1 4

BCbOI'O / TOTAL 34 114

Jlexwiii — 34 ron., / Lectures — 34 hours,
Camocriitna po6ota — 114 roz., / Independent work — 114 hours,
Koncynpranii — 2 rog. / Consultation — 2 hours
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9. PexomenoBaHi gxepesia: / Recommended sources:
Ocnoeni / Basic:

1.

9.

Cumuepa B.M. MeToabsl MHOTOMEPHOTO aHalIM3a CTATUCTUYECKUX AaHHBIX [EnexTponuii pecypc]:
yuebHoe mocobue/ Cumyepa B.M.— M.: @unancwel u cratuctuka, 2014.— 400 c.— Pexum
noctymny: http://www.iprbookshop.ru/18820.— 3bC «IPRbooks».

. ®emun @.0. Anamuz nanubix. Yacth 2. MHCcTpymMenTsl Data Mining [DnekTpoHHBIN pecypc):

yuebHoe mocobme/ Demun D.0., Dequn D.O.— DnekTpoH, TEKCTOBbIE AaHHBIE.— M.:
MockoBckuil ropojckoil megarorudeckuii yamsepcuteT, 2012.— 308 c.— Pexum poctymy:
http://www.iprbookshop.ru/26445.— 3BC «IPRbooks».

. XKypasnes HO.W., PszanoB B.B., Cempko O.B. Pacno3naBanme. MaTemaTHYeCKUE METOJFI.

[Iporpammuas cucrema. Ilpakruyeckue npumenenns. — M.: @azuc, 2006. ISBN 5-7036-0108-8.

. 3aropyiiko H. I'. Ilpukmamapie MeToapl aHamM3a JaHHBIX W 3HaHW. — HoBocubupck: UM CO
PAH, 1999. ISBN 5-86134-060-9.
. Koros A., Kpacunsnukos H. Kunacrepuzanus JTaHHBIX. 2006.

http://logic.pdmi.ras.ru/~yura/internet/02ia-seminar-note.pdf

. Hastie, T., Tibshirani R., Friedman J. The Elements of Statistical Learning: Data Mining,

Inference, and Prediction. — 2nd ed. — Springer-Verlag, 2009. — 746 p.
NHOpMaIMOHHO-aHATUTHYECKUIA ~ peCypC,  MOCBSAIICHHBIM  MAaIlIMHHOMY  OOYYEHHIO,
pacro3HaBaHUIO 00Pa30B M HHTEIUICKTYaIbHOMY aHAIU3Y JaHHbIX — www.machinelearning.ru

. Mapuenko O.0., Poccaga T.B. Akryanbni npobnemu Data Mining: HaBYanbHUI MOCIOHUK TSI

CTYJICHTIB (paKyIbTETy KOMI FOTEpHUX Hayk Ta KibepHetnkn. — KuiB. — 2017. — 150 c.
Leskovec J. Mining of Massive Datasets / Jure Leskovec Anand Rajaraman, Jeffrey David Ullman
// Stanford Univ. —2010.

10. BoponnoB K.B. Jlekunuu mo aiaroputMmam KJIacTepuU3allid W MHOTOMEPHOTO HIKAJIUPOBAHUS

http://www.ccas.ru/voron/download/Clustering.pdf

Jlooamkoei / Additional:

1

3.

03N L

. Bapcersa u ap. Mertonabl 1 Mosenu ananu3a nanaeix: OLAP u Data Mining. — CIT6., 2004
2.

Berry, Michael J. A. “Data mining techniques: for marketing, sales, and customer relationship
management “/ Michael J.A. Berry, Gordon Linoff. — 2nd ed.

Larose, Daniel T. “Discovering knowledge in data: an introduction to data mining” / Daniel T.
Larose

. J. Ross Quinlan. C4.5: Programs for Machine learning. Morgan Kaufmann Publishers 1993.

. S.Murthy. Automatic construction of decision trees from data: A Multi- disciplinary survey. 1997.

. W. Buntine. A theory of classification rules. 1992.

. Machine Learning, Neural and Statistical Classification. Editors D. Mitchie et.al. 1994.

. Ganti V., Gerhke J., Ramakrishan R. CACTUS — Clustering Categorical Data Using Summaries. In

Proc KDD’99, 1999

Pexomenoosani enexkmponni oxcepena / Recommended electronic sources:

1.

Kypc nexuit Hukonas Anoxuna (mail.ru DataGroup)

https://www.youtube.com/playlist?list=PLrCZzMib1e9pyyrqgknouMZbIPf413CwUP

2.

Data is the New Oil By Michael Palmer http://ana.blogs.com/maestros/2006/11/

data_is_the new.html

3.
4.
5.
6.

AHau3 JaHHBIX Kak 001acTh 3HaHus http://postnauka.ru/video/34960

Marepuansl Ha TeMy aHallu3a JaHHbIX http://www.basegroup.ru/library/methodology/data_mining/
Jlexuu xypca «MammuHoe ob6ydenue» oT yandex https://yadi.sk/d/VOp7E6uAFjHcD

Boponnos K. B. Jlekiuu no anroputMam KiIacTEpU3alii 1 MHOTOMEPHOTO IIKAJINPOBAHUS

http://www.ccas.ru/voron/download/Clustering.pdf

7.

Kotos A., Kpacunsaukos H. Knactepuzanus nannsix. 2006

http://logic.pdmi.ras.ru/~yura/internet/02ia-seminar-note.pdf
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8. a(hopMaIimoHHO-aHAIUTHYECKUI pecypc, MOCBSIICHHBI MAIIMHHOMY 00YYEHUIO,
pacro3HaBaHMIO 00Pa30B M HHTEIUIEKTYaJIbHOMY aHAIH3Y JaHHBIX www.machinelearning.ru/

9. H.IO. 3onoteix Kak o0yuarorcst mammnel? Hayuno-nomysmsipHas siexiist http://www.uic.unn.ru/
~zny/ml/Pop/ml_pop.pdf

10. I'maBBl U3 KHUTY HAa TEMY MaIIMHHOTO 00y4eHus U mpe3eHTanuu ypokos Cepres Hukonenko
http://logic.pdmi.ras.ru/~sergey/teaching/ml/

11. Knactepubiii anHanu3 [Enextponmii pecypc]. — Pexum goctymy HO0  pecypcey:
http://www.statsoft.ru/home/textbook/modules/stcluan.html.
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