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1. Mera AMCHUILIIHU: 3aCBOCHHS TEOPETUYHUX 3HAHb 1 HAOYTTA MPAKTUYHUX HABHYOK 3
Cy4acHOi Teopii iHTeneKTyanbHOTo aHamizy aanux (Data Mining), HeoOXiIHUX BCIM CTyAEHTaM, I10
CIIEIIAII3YIOThCS B TATy3sX MPUKJIATHOT MaTEMAaTUKHU Ta IHPOPMATUKH, MAaTEMAaTUIHOI KIOEpHETHUKH 1
B MOJAJIBIIIOMY BMBYAaTHUMYTh TaKi PO3JAUIM Cy4acHOi iH(HOPMATHKH, SK CUCTEMH aBTOMAaTH30BaHOTO
KEepyBaHHS, CUCTEMHU 0OpoOKH 1 mepeaadi iHdopmariii, aHali3 T1aHUX, CHCTEMH IITYYHOTO 1HTEJICKTY,
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. llonepeaHi BUMOIH /10 ONIAHYBAHHS 200 BUOOPY HABYAJIbHOI AN CHMUILTIHNA /

Prerequisites for mastering or choosing a course

1. 3namu 6a30Bi MOHATTS MPOrPaMyBaHHs, TeOpii 0a3 TaHUX, 3arajbHOI anredpu, 0OUUCIIIOBATIHHOT
MaTeMaTHKHU, Teopil HMOBIpHOCTEW, MaTEeMaTHYHOI CTAaTUCTUKH, aHami3zy naHux. / Know basic
concepts of programming, database theory, general algebra, computational mathematics, probability
theory, mathematical statistics, data analysis.

2. Vmimu edekTHBHO 3aCTOCOBYBATH 3a3HAUEHUW MaTEMaTUYHUN amapar yisi pO3B’s3aHHSA
pi3HOMaHITHUX MpakTUYHUX 3a7a4. / Be able to effectively use the specified mathematical apparatus
for solving various practical problems.

3. AHOTalif HABYAJbHOI TUcUMILTiHK / Summary of the course

IIpeamMeToM HABYAJBbHOI JIUCHUILUIIHM «Knacrepusauis ta winacudikauis inpopmariin €
pO3IJIsii OCHOBHUX TIOHATH, MOJIENEH, pe3yJbTaTiB 1 METOMIB CydacHOI MaTeMaTH4yHOi Teopii
iHTenekryanpHoro aHamizy gaHux. / 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.

Buxiagaerses y 2 cemectpi 1 Kypey marictparypu B 06cszi — 150 roa. / It is taught in semester 2 of
the master's course of 150 hours.

5 kpeoumie ECTS, 30xpema: sexyii — 42 200., camocmitina poooma — 106 200., koncyromayiti — 2 200. /
5 ECTS credits, in particular: lectures — 42 hours, independent work — 106 hours, consultations — 2
hours.

Y xypci mnependadeHo onaHy kKommpoavHy poboma. |/ The course provides one test work.
3aBepuryeTbcsl AUCHUIUIIHA — icmuTomM y 2 cemectpi 1 kypcy marictparypu. / Completes the
discipline — exam in semester 2 of the master's course.

4. 3aBnaHHs (HaBYAJBbHI 1Iii):

HalyTts 3HaHb, yMiHb Ta HABHYOK (KOMIIETEHTHOCTEN):

®  37IaTHICTbH CIUIKYBaTHCS iHO3eMHOI0 MOBOIO (3K5);

e  37IaTHICTH FeHepyBaTH HOBI i71€1 (kpeatuBHICTH) (3K8);

®  37aTHICTH NpuiiMaTu oorpyHTOBaHI pitneHHs (3K12);

® 3MATHICTh 1MeHTU(]IKYBaTH MOJENl CKIAQAHUX CHCTEM 1 TIpOleCiB, po3poOJATH Ta
3aCTOCOBYBATH METOJHM 1 3aCO0M MOJICIIOBAHHS Ta IPOTHO3YBAHHS CHUCTEM 1 MPOIIECIB B yMOBaX
HeBu3HaueHoCTi (CK2);

® 3JaTHICTh JO JOCTi/PKEHHS Ta aHali3y HaJABEIMKHX MAaCHUBIB JaHWX 13 CKIIQJHOIO
HEOJHOPIIHOIO 1/a00 HEBH3HAUEHOIO CTPYKTYpPOIO IJISi MPHUUHATTS 3BaXKEHUX Oi3HEC-pillicHb
(CK3);

®  3JaTHICTH 3aCTOCOBYBAaTH METOJM 1 3acOOM Oprasizailii BETHKUX TaHUX Ui HMPOCKTYBaHHS
MacmTaboBaHUX 1H(PACTPYKTYp KOHCOMiAaLii pecypciB 30epiraHHs, TOCTiKEHHS, YIIPaBIiHHS,
3axHUCTy Ta 00CIyroByBaHHA iH(OpMAIlil, po3B'sI3aHHS 3aBIaHb MOJICIIOBAHHS Ta POTHO3YBAaHHS
CTpaTeTivHUX HANpPsIMKIB po3BUTKY Oi3Hecy (CK4);
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e 3JaTHICTh BHUPINIYBATH HAJACKIAJHI HAyKOBI Ta IHXKEHEpHI 3ajadi, M0 MependayaroTh
po3napalenoBaHHs 00YHCIeHb, BEIMKUX BUTPAT MAIMHHOTO Yacy, OOUMCIIIOBATIBHUX PECyPCiB i
METO/IiB opraHi3aiii po3B’si3aHHs 3a1a4 Ha cynepkomn orepax (CKS).

/ Tasks (learning objectives):
Acquisition of knowledge, skills and competences (competences):

ability to communicate in a foreign language;
creativity;
ability to make reasonable decisions;

ability to identify models of complex systems and processes, to develop and apply methods
and tools for modeling and forecasting systems and processes in conditions of uncertainty;

ability to research and analyze ultra-large data sets with a complex inhomogeneous and / or
uncertain structure for making informed business decisions;

ability to apply methods and tools of big data organization for design of scalable
infrastructures of consolidation of resources of storage, research, management, protection
and service of the information, the decision of problems of modeling and forecasting of
strategic directions of business development;

ability to solve extremely complex scientific and engineering problems involving
parallelization of computations, high costs of machine time, computing resources and
methods of organizing problem solving on supercomputers.

5. Pe3yabTaTH HaBYaHHA 32 JMcuMILIiHOKO / Learning outcomes of the discipline

PesyabTar l:IaB‘laHHﬂ (PI-.I) . Dopmu (ra/abo Meromm "
(1. 3narTu; 2. BMiTH; 3. KOMYHiKaIist; MeTOIH i OMIHIOBAHMS T4 | BUICOTOK y
. . . . - MOpPoOroBUM MICYMKOBIM
4. aBTOHOMHICTb Ta BiINOBITAILHICTD) / TEXHOJIOTIK) KpiTepili o 3
Learning Outcome (LO) Bn:na:anm; ' | onimosanns (3a |muemuming
(1. know; 2. be able; 3. communication; HaBHAHHA Heo0XiHoCTi) / /
e Forms (and / or
4. autonomy and responsibility) methods and Assessment | Percentage
technologies) of methods and of the final
Kon/ P /L ine Out teachini and assessment grade in the
Code e3yabTaT HaBuYaHHs/ Learning Outcome hing threshold (if | discipline
g applicable)
3HaTH OCOONMBOCTI TONAHHS, 30€peKEHHS Ta
PH/ 00poOKH iH}opmartii y CYYacHHUX Koumponvna
LO KOMIT FOTEpHUX CUCTEMaXx / Jlexyis / poboma
11 Know the features of presenting, storing and Lecture (KP), 60%
' processing information in modern computer npABUILHUX
systems gionosioeltl, 20%
3HaTd OCHOBHI MareMaTW4Hl MOJIell Ta icnum / ?
pyy | METOAH, IO 3aCTOCOBYIOTLCS 1l 00poOku Ta Control,
LO aHaJi3y BEJTMKUX MacHUBIB 1H(pOpMaIlii / Jexyis / 60% correct
1o Know the basic mathematical models and Lecture answers,
' methods used to process and analyze large exam
amounts of information
3Hatu TEXHOJIOT1I0 MIPOCKTYBaHHs KP, 60%
PH/ | epextuBHMX  anropuT™iB Uil aHATI3y Texuis/ NPABUTLHUX
LO | inopmarii / Lec?m gionosioeil, | 20%
1.3 | Know the technology of designing effective icnum /
algorithms for information analysis Control,
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60% correct
answers,
exam
3HaTH  OCHOBHI  CTPYKTYpH  JaHUX 1 cgjbvlzﬁoc%;fz};i'
PH/ | anroputmMu 11 1HTEIEKTYyalbHOTO aHaI3y .
Jlexyis / pobomu 0
LO | mammx / Lecture (CP), icnum / 10%
1.4 | Know the basic data structures and algorithms In a,e’ ondent
for Data Mining P
work, exam
Bwmiti BUOUpATH Ta 3aCTOCOBYBATH
ONTUMAIbHI B KOHKPETHUX  YMOBax KP, 3axucm
PH/ | anroputmu muist 3ailiCHEHHS KilacTepu3arliii Ta Texuis CP, icnum /
LO | xmacudikarnii ganux / CamocZaiL’?Ha Control, 20%
2.1 | Being able to select and apply the optimal oGoma (CP) Independent
algorithms for specific clustering and P  Lecture work, exam
classification of data ’
: — - — Laboratory,
Bwmiti 3mificHiOBaTH OIIHKY €(EKTUBHOCTI | .
! independent
PH/ MPOEKTOBAHUX AJIITOPUTMIB KJIACTEpHU3aIlli Ta work 3axucm CP,
LO knacudikamii JaHux / icnum / 30%
29 Be able to evaluate the performance of the Independent ?
‘ designed CL clustering and classification work, exam
algorithms

6. ChiBBiIHOIICHHSI Ppe3yJbTATIB HABYAHHA MAUCHUILUIIHM i3 NPOrpaMHUMHU
pesyabraTtamMu HaBuyaHHs / The correlation of learning outcomes of the discipline

with the program learning outcomes

Pe3ynbTaTy HABYAHHS TUCUMILTIHA
arning outcomes of the discipline

IIporpamMHi pe3y/ibTaTH HABYAHHS
Program learning outcomes (PLO)

PH/
LO
1.1

PH/
LO
1.2

PH/
LO
1.3

PH/
LO
1.4

PH/
LO
2.1

PH/
LO
2.2

ITPH4. AmnamidyBaTu BeJHMKI JaHI Ta MOJETIOBATH
BHCOKOpPIBHEBI a0CTpakKilii y BEIUKUX HaOOpax TaHUX
pi3HOI TNPHUPOAM, NPOEKTYBATH CXOBHILA BEIMKHX
JaHUX, I BUIOOYTKY — JTaHHUX i 3HaHb,
Bi3yasli30ByBaTH BEJMKI JaHi, OyayBaTH 1 OLIHIOBATH
perpecuBHi MOJENi, IO TEHEPYIOThCS Ha OCHOBI
BEIIMKUX JTAaHUX.

/

Analyze big data and model high-level abstractions in
large data sets of different nature, design big data
repositories to extract data and knowledge, visualize
big data, build and evaluate regression models
generated based on big data.

IPHS. BupimyBatu ckiaagHi npoOnemu, 110
BUMAraioTh CHCTEM 3 BEJHKOIO OOYHCIIOBAIBHOIO
MOTYXKHICTIO I 3a0€3MeUeHHsT MacIITaboOBaHOCTI
napajeIbHHUX aJTOPUTMIB 1 Iporpam.

/

Solve complex problems that require systems with
high computing power to ensure the scalability of
parallel algorithms and programs.
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ITPH6. BuxopucroByBatu po3MnoaiieHi
BHCOKOIIPOAYKTHUBHI OOYHCIIIOBAIbHI TEXHOJIOTIT ISt
3abe3neueHHs e(heKTUBHOTO BUOOPY Ta BUKOPHUCTAHHS
KOHCOJIIZIOBaHUX PECYPCIB 1 MOCTYT.

/

Use  distributed  high-performance  computing
technologies to ensure the efficient selection and use
of consolidated resources and services.

IIPH7. BMiTH BHKOPHCTOBYBAaTH OOYHCIIOBAJIbHI
CHCTEMH HAJBEIUKOI TMOTY)XHOCTI JJISi BHKOHAHHS
napajurMi  MPOTPaMyBaHHS — MYJIbTHIIPOIIECOPHUX
o0uuciaeHb, Po3poOssITH  epEeKTUBHI  TapayeibHi
AITOPUTMHU CKJIQTHUX BUPOOHUYHX 3amgad,
3aCTOCOBYBATH xMapHi  miatgopMu  Ta  iX
BipTyasizariro. + +
/

Be able to use ultra-high-power computing systems to
perform the paradigm of programming multiprocessor
computing, to develop effective parallel algorithms for
complex production tasks, to use cloud platforms and
their virtualization.

7. Cxema popmyBanHns ouniHku. / Scheme of formation of assessment.

7.1 ®opMHu OWIHIOBAHHS CTYAEHTIB: Pe3yibTaTd HaBYAIBHOI iSIIBHOCTI CTY/IEHTIB
OoiHIOITECS 3a 100-0aJIbHOIO MIKAIOKO.

- ceMecTpOBe OiHIOBAHHSL:
1. Konrponbna po6orta: PH1.1, PH1.2, PH1.3, PH2.1 — 30 6aniB / 18 6ais,
2. 3axuct camocrtiitnoi podoru: PH1.4, PH2.1, PH2.2— 30 6aniB / 18 Gauis.

[TincymMKOBHIT KOHTPOJIb MPOBOAUTECS Y dopmi icriuty — 40 Oais.
[TincymkoBa orinka 100 = 60 + 40.

SIKIIO CTYNEHT 3 MOBAXHHMX NPHYWH, AKI MIATBEPIKEHO TOKYMEHTalbHO, OyB BIACYTHIH INpH
HaIlMCaHH1 KOHTPOJIbHOI pOOOTH, BIH Ma€ MPaBO Ha OJHE MEPECKIaIaHHS 3 MOXIIMBICTIO OTPUMAaHHS
MaKCHMaJbHOI KUIbKOCTI 0aniB. TepMiH nepeckiiaqaHHs BU3HAYAETHCS BUKIIATAuEM.

CTyneHT JIoIyCKaeThes 10 1CTIUTY, SIKIIO B ceMecTpi HaOpaB He MmeHIne Hix 20 GarmiB. J[mst orpuMaHHs
3arajabHOI MO3UTUBHOI OI[IHKY 3 JUCIUIUTIHU OIliHKA 32 iCIUT Mae OyTH He MeHIIe 24 OaiB.

IcruT BBa)Ka€eThCS HE 3/1aHUM, SIKIIIO CyMapHa KUTBKICTh OalliB 3 TUCITUILTIHY CKJ1aaae MeHiie 60 6amis.

Ha miacrasi n.o. 4.1, 4.2 TlongoxeHHs PO MOPSIOK OLIIHIOBAHHS 3HAaHb CTYAEHTIB Ta ILI. 4.6.1,
7.1.5,7.1.11, 7.1.12 TlonoxeHHS PO OpPraHi3ailiio OCBITHHOTO MPOIIECY:

- MaKCUMaJIbHA KIJIBKICTh OaJTiB SIK1 MOKYTh OyTH OTPUMaHI CTYJICHTOM YIPOJOBX 1-Tro cemMecTpy:
100 Gamis;

- CTYACHT JIONyCKA€ETHCA 70 ICIIUTY, SIKIIO B ceMecTpi HaOpaB He meHIne 20 0aiB Ta OTpUMaB HE
MEHIIIe MiHIMAJIBHOI MOPOTOBOI KIJBKOCTI OalliB 32 MOTOYHY Ta KOHTPOJBHY JIA0OpATOPHY POOOTY.
Jnst orpuMaHHs 3arajabHOI TTO3UTUBHOI OINIHKH 3 JUCIUIUIIHU OI[IHKA 3a ICIIUT Mae OyTH HE MEHIIE
24 Gamnis.

— SIKIIIO TPOTSATOM CEMECTPY CTYyIeHT HaOpaB MeHmie 60 OamiB 1 DOMyIMIEHUH JO IMiJICYMKOBOTO
KOHTPOJIIO, TO MOMY HAaJIa€ThCS MOXJIMBICTh HANUCATH ITIJICYMKOBY KOHTPOJIBHY pobOoty (25/15
6aniB), 6anu 3a AKy AOAAIOTHCS 10 HAOPAHUX YNPOIOBK CEMECTpY OalliB;

- ¢hopMa MpoBECHHS: MUCbMOBA pOOOTA;

- BUJIU 3aBJIaHb: 4 TEOPETUYHI MUTAHHS.

CTyneHT AOIMyCKa€eThCs 10 TMiJACYyMKOBOTO KOHTPOJIIO Yy (pOopMi iCTIUTY, SKIIO B ceMecTpi HaOpaB
He MeHie 20 6aliB 3a KOHTPOJIbHI Ta JJaOOpaTOpHY pOOOTH 1 MPH IIbOMY 3arajoM HaOpaB HE MEHIIE
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24 GamiB. s OTpHMaHHS 3arajibHOT MO3WTUBHOI OIIHKU 3 AWCIMIUIIHU Mae OyTH OTPHUMaHO HE
meHIe 60 6aiB.
- NiACYMKOBe OLiHIOBAHHS: iCIUT

- MaKCUMaJIbHA KUTBKICTh 0ajIiB SKi MOXKYTh OyTH OTpuMaHi cTyneHToM: 40 6ais;

- pe3ynbTaTy HaBYaHHS siKi OyayTh ominroBatuck: PH1.1, PH1.2, PH1.3, PH1.4, PH2.1, PH2.2;

- opma mpoBeICHHS 1 BUIU 3aBJaHb: MICHMOBA POOOTA.

PexomennoBanmii MiHiMyM — 24 GaiB.
/
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 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,L0O2.1, LO2.2;
- form and types of tasks: written work.

The recommended minimum is 24 points.

Tunosa kKoumponvHa podoma CKIANAETHCS 3 TEOPSTUYHHX Ta NPAKTUYHUX 3aBIaHb 3a
MartepiasoM JeKIii. /
Typical test work consists of theoretical and practical tasks based on lecture material.

Mamepian, wio eunocumsbca Ha KOHMPOJIbHY podomy /
Material submitted for control work:

Knacudikarist indpopmariii (00°€KTiB) 3 yuuTenem i 6e3 yaures.

Omnuc nanux i rpymyBanss. Knacrepunii ananiz. OcHOBHI npumyiieHHs. [loctaHoBKka 3amayi.
OCHOBHI eTarnu KJIaCTEpHOTO aHaTi3y.

Bincranp Mik 00’ ekTamu i Mipu OIH3BKOCTI (MTOAI0HOCTI) 00’ EKTIB.

Nh L=
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6. Bincranp MiX KIacTepamu.

7. Anroputmu "HaiOmwkuuil cycin”, "nanexkui cycia', KOMIPOMICH MK HUMHU.

8. Kpurepii knacrepusanii (¢pyHKIioHaNIN SKOCTI po30uTTs). Kpurepiit MiHiMyMy CyMu KBajpaTiB
(MiHIMYMY aucnepcii).

9. [Inmi xpurepii, copiiHeHi 3 KpuTepieM MiHIMyMY CyMH KBazpaTiB. Kputepii po3citoBaHHS.

10. Marpuui i kpuTepii po3citoBaHHS.

11. Kpwurepii knactepusaiiii, 3aCHOBaH1 Ha MaTPHUIISIX PO3CIIOBAHHS.

12. AnropuTMu BHJIUIEHHS KJacTepiB: a) TPOCTUH aiaropuT™m, O) aNrOPUTM ITEPATUBHOI
ornruMizarii.

13. [IpoGnema BUOOPY MOYATKOBOTO PO3MOILTY.

14. lepapxiune TpynyBaHHs (IeHIporpama). ArioMepaTuBHI (00’€qHyBaibHI) W JUBI3UMHI
(TTOA1IIbHI) METOTH.

15. Anropurmu cimeiictBa FOREL.

16. Anropurmu cimeiictBa KRAB.

17. Knacudikarist METOiB KJIaCTEpHOTO aHAJI3Yy.

18. IIpoGnema BU3HAYEHHSI KIJTLKOCTI KJIacTepiB (KJIACiB).

19. I'pynyBaHHS 1 3MEHIIEHHS PO3MipHOCTI.

20. Buxopucranus giarpamu BopoHoro asis kiactepusarii.

21. Metoau kinacTepusaliii, 10 BAKOPUCTOBYIOTH TEOPito rpadis.

22. Illtyuna HeliponHa Mepexa KoxoHeHa 1 3a7aua kiactepu3aniii, MammHaa bonpivmana.

23. AHami3 Ta iHTepIpeTaIlis pe3yabTaTiB KIIACTEPHOTO aHaTi3y.

24. Mertoau Bi3yaunisarlii pe3yJbTaTiB KJIACTEPHOTO aHAI3Y.

/

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

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

3. The main stages of cluster analysis.

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

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

6. Distance between clusters.

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

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

squares (the minimum of variance).

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

10. Matrices and scattering criteria.

11. Clustering criteria based on scattering matrices.

12. Algorithms for cluster allocation: a) simple algorithm, b) iterative optimization algorithm.

13. The problem of choosing the initial distribution.

14. Hierarchical grouping (dendrogram). Agglomerative (unifying) and divisive (divisive) methods.

15. FOREL family algorithms.

16. KRAB family algorithms.

17. Classification of cluster analysis methods.

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

19. Grouping and dimension reduction.

20. Using the Voronoi diagram for clustering.

21. Clustering methods using graph theory.

22. Kohonen artificial neural network and clustering problem, Boltzmann machine.

23. Analysis and interpretation of cluster analysis results.

24. Methods of visualizing the results of cluster analysis.

7.2 Oprani3ailisi OiHIOBAHHS:

Tepminn npoBeneHHst Gopm OLiHIOBAHHS:
1. Konmponvna poboma. 0o 14 muosichs cemecmpy.
2. 3axucm camocmitinoi pobomu: 0o 14 mudicns cemecmpy.

© Tpoxumuyk P.M., 2020 pix



CryzeHT Mae TpaBO Ha OJHE TMEpPEeCKIagaHHs KOXHOT KOHTPOJIHHOI POOOTH 13 MOKIIUBICTIO
OTpUMaHHSI MakcuManbHO 80% IMOYAaTKOBO BHU3HAUYEHHUX 3a L0 KOHTPOJBbHY poOoTy OamiB. TepmiH
HepecKIIaIlaHHs BU3HAYAE€THCS BUKIIAIaueM.

VY BUNaAKy BIJICYTHOCTI CTyJAEHTa 3 MNOBAXHHUX MNPUYUH BIANpAIIOBaHHA Ta Iepe3nadi
KOHTPOJIbHUX POOIT 3IIHCHIOIOTHCS y BIAMOBIAHOCTI 10 ,,I10J0KE€HHS MPO MOPSAIOK OIIHIOBAHHS
3HaHb CTYJIEHTIB INpPH KPEAUTHO-MOIYJBbHIA CHCTEMi oprasizaiii HaB4aJIbHOro mpouecy” Bix 1
»koBTHS 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. HIkana BignoBigHocTi oniHok / Rating scale

Bigminno / Excellent 90-100
Joope / Good 75-89
3agoBinbHO / Satisfactory 60-74
He3zanosinbno / Fail 0-59

8. CTpykTypa HaBYAJIBLHOI JUCUUILIIHA. TeMaTUYHUI UIAH 3aHATD /
Structure of the discipline. Thematic lesson plan

KinbkicTs roaun /

Ne Number of hours
Jlexrii/ Ha3zBa nekuii (Temu) / Can
No Title of the lecture (topic) Jlexcii/ :
poborta/
lectures Lectures
Ind. work
Tema 1. Knacudikamis inpopmaii (00’€KTiB) 3 yuyuTenem i
0e3 yuutensi. Onuc nanux 1 rpymyBadss. KinactepHuil anamis.
1 OcHoBHi npunymieHHs. [ToctanoBka 3amauyi./ ) 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 eTanu KJIACTEPHOTO aHaIi3y. Biacranp Mixk
) 00’exTamu 1 Mipu OITU3BKOCTI (TIOIO0HOCTI) 00’ €KTiB./ 3 3

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

BiactuBocTi. [loOymoBa marpuili momiOHocTi. Bincranp 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 "HailOmwkumii cycin', "nmanekwii cycin', 2 6
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kommpomicu mik Humu. / Algorithms "nearest neighbor", "far
neighbor", compromises between them.

Tema S. Kputepii knacrepusanii (pyHKIIIOHAIN SKOCTI PO3OUTTS).
Kpurepiii MiHiMyMy CyMH KBampatiB (MiHIMyMy amcriepcii). [Hrmi
KpHUTEpii, CIOPiJHEH] 3 KpUTEPiEM MiHIMyMY CyMH KBaJpaTiB. /

5 Clustering criteria (partition quality functionals). The criterion 3 6
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 posciroBanns. Marpumi #  Kputepii
6 poscitoBaHHSI. / 2 6
Scattering criteria. Matrices and scattering criteria.

Tema 7. Kpurepii xmacrepmsariii, 3acHOBaHi Ha MAaTPHILX

7 poscitoBaHHsI. / 2 6
Clustering criteria based on scattering matrices.
Tema 8. Ajropur™Mu BHIiNEHHS KJIacTepiB: a) mpocTuit
anroput™M, 0) anroput™m itepatuBHOI onTtuMizamii. IlpoGmema

8 BubOpy mnouarkoBoro posnoxiny. / Clustering algorithms: a) 3 6

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

Tema 9. Iepapxiutne rpymyBanHs (AeHIpOrpama). ArioMepaTHBHi
9 (00’equyBanbHi) ¥ ausisuMHi (moxinsni) metoxu. / Hierarchical 3 6
grouping (dendrogram). Agglomerative and divisive methods.

Tema 10. Anroputmu cimeiicta FOREL. / Family of FOREL

10 algorithms. 2 6
1 Tema 11. Anropurmu cimeiictBa KRAB. / Family of KRAB ) 6
algorithms.
Tema 12. Knacuodikaiiist MeToziB KinactepHoro anamisy. [Ipobiema
12 BHM3HAYCHHS KiIBKOCTI KjacTepiB (Kiacis). / ) 6

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

Tema 13. I'pynyBanHs i 3MEHIIICHHST PO3MipHOCTi. BUKOpHUCTaHHS
13 miarpamu  Bopoworo st kmacrepmsarii. /  Grouping and 3 6
Dimensioning. Using the Voronoi diagram for clustering.

Tema 14. Metonu knacrepusaiiii, 110 BHKOPHCTOBYIOTh TEOPIIO
14 | rpadis. / 2 6
Clustering methods using Graph Theory.

Tema 15. Illryuna neiiponna Mepexxa KoxoHeHna i 3amaua
15 | xnacrepusaunii, mammna Bonsimana. / Artificial neural network 3 6
Kohonen and clustering problem, Boltzmann machine.

Tema 16. Ananiz Ta iHTepmpeTalis pe3yJIbTaTiB KIACTEPHOTO
16 aHamizy. / 2 4
Analysis and interpretation of cluster analysis results.

Tema 17. Metonu Bisyanizalii pe3y/ibTaTiB KIaCTEPHOTO aHATI3Y.
17 |/ 2 6
Methods for visualizing the results of cluster analysis.

KonTpouasna po6ora / Control work 2 4

BCBHOTI'O / TOTAL 42 106

Jlekuiii — 42 rop., / Lectures — 42 hours,
Cawmocriitaa po6ota — 106 roz., / Independent work — 106 hours,
Koncynpranii — 2 roz. / Consultation — 2 hours
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9. PexomennioBani naxepesia: / Recommended sources:

Ocnogni / Basic:

1. Hastie, T., Tibshirani R., Friedman J. The Elements of Statistical Learning: Data Mining,
Inference, and Prediction. — 2nd ed. — Springer-Verlag, 2009. — 746 p.

2. Mapuenko O.0., Poccaga T.B. AxryansHi mpo6nemu Data Mining: HaBYadbHUN MOCIOHHUK IS
CTYACHTIB (haKyJIbTETy KOMIT IOTepHUX HayK Ta kibepHetuku. — Kui. — 2017. — 150 c.

3. Leskovec J. Mining of Massive Datasets / Jure Leskovec Anand Rajaraman, Jeffrey David Ullman
// Stanford Univ. — 2010.

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

Hooamkoei / Additional:

1. 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
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