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1. MeTa (ucOMIUIIHA — TIOTJTHOJICHHS 3HAHb 3 IHTEJICKTYAJIbHOTO aHATI3Y JaHUX Ta IITYYHOTO
IHTEJIEKTYy, BUBUCHHS OCHOBHHUX IIJXO/IB 10 PO3B’SI3aHHS OCHOBHHUX 3ajau — II¢ 3a/adi Kiacudikaiii,
KJIaCTepH3allii, MONIYKY acOIliaTUBHUX IPABHJL.

Discipline aim. The purpose of the discipline is to broaden knowledge of data mining and
artificial intelligence, studying the basic approaches to solving basic data analysis problems. These are
the tasks of classification, clustering, search for associative rules.

2. IlonepenHi BUMOr4 10 ONAHYBAHHS 200 BUOOPY HABYAJIbHOI IMCIUIIIHM:

3namu.: 06a30Bi TOHATTA INTYYHOTO IHTEJNEKTY Ta METOMAIB ONTUMI3allii; MaTH CydacHi
YSBJICHHS TIPO OCHOBHI 3a/1a4i, 10 BUPIIIYIOTHCS B paMKaX IITYYHOTO iHTEIEKTY Ta aHAJIi3y JaHUX.

Bmimu: onucyBaTH 3ajady aHalli3y AaHUX, BU3HAYAaTH aTpUOYTH Ta THI 3ajadi, OyayBaTu
MOJIETIb.

Preliminary demands to master or choice of the course discipline:

1. To know basic concepts of artificial intelligence and optimization methods; have a modern
understanding of the main problems that are solved with the methods of artificial intelligence and
data analysis.

2. To be able to describe the task of data analysis, determine the attributes and type of
problem, build a model.

3. AHoTali HABYAJBLHOI JUCHUTLIIHA:

HaBuanpHuii Kypc NpHCBSYEHHH OCHOBHUM 3a/ladyaX IHTEJIEKTYaJIbHOTO aHaji3y IaHHX:
knacudikarii, KIacTepusallii, IOIIyKy acOIllaTUBHUX TpaBWil. PoO3rismaloThCss OCHOBHI Kiacu
QTOPUTMIB Ul PO3B’SI3KY BIAMOBIAHUX 3aqad. HaBomuThbcs MOPIBHSIBHUN aHami3 MiAXOMIB, Ta
MOXJHBI Momu(ikarii. 30kpemMa BUBYAIOTHCSA aNTOPUTMH MOOYJIOBU JI€PEB NPUHHSATTS pIlICHB,
NUTaHHSA QJaNTHBHOI  Kjacrepusauii. JlOCHiKylOTbCcs OCHOBHI NpoOJIeMH, TOB’s3aHi 3
BUKOPHCTAHHSM IITYYHUX HEMPOHHUX MEPEX Uil BUPILICHHS 3aa4d aHaTi3y JaHUX.

Synopsis of the course:

The learning course is devoted to the main problems of data mining: classification, clustering,
search for associative rules. The main classes of algorithms for solving the corresponding problems
are considered. A comparative analysis of approaches and possible modifications are given. In
particular, algorithms for constructing decision trees, adaptive clustering are studied. The main
considerations associated with the use of artificial neural networks for data analysis problems are
investigated.

4. 3aBnaHHs (HaBYAJIbHI WiJji):

OnaHyBaHHA Kypcy NOKJIMKaHe 3a0e3neyuTd (QOpMYyBaHHS IIOJJAHOTO HIDKYE MEpertiKy
KOMITIETEHTHOCTEM:

3KS5: 31aTHICTh CIUIKYBATUCS 1HO3EMHOIO MOBOIO;

CKS3: 3patHicTh 10 JOCTDKEHHS Ta aHali3y HAJABEIUKHX MACHUBIB JIaHUX 13 CKIAIHOIO
HEOJIHOPITHOIO 1/a00 HEBU3HAYEHOIO CTPYKTYPOIO AJIsi MPUUHSTTA 3BaXKEHUX O13HEC-pIIIeHb.

CK10: 3patnHicTe mepeadadaTH JIOBrOCTPOKOBI Oi3HEC-BUMOTH, BIUIMBATH HA IOKpAIEHHS
e(eKTUBHOCTI OpraHizalifHoro mpouecy, e(eKTUBHO KepyBaTH ()IHAHCOBUMH, JIIOJCHKUMH,
TEXHIYHUMU Ta IHITUMH MPOSKTHUMH pecypcamu 31715 3a0€3MeUeHHsI YCIIITHOCTI MPOEKTIB.



Objectives of study:

Learning course intends to provide formation following competencies:

CC5. Ability to communicate in a foreign language;

SC3. Ability to study and analyze large data sets with a complex, nonuniform and / or
indefinite structure for making informed business decisions.

SC10. The ability to predict long-term business requirements, to influence the effectiveness of
the organizational process, to effectively manage financial, human, technical and other project

resources in order to ensure the success of the projects.

5. Pesyiomamu nasuanns 3a oucyuniinoro / Results of learning:

Pe3ysbTar HAaBUAHHSA MeTtoau
(1. 3marm; 2. BviTh; 3. komymikauis; 4. ®opmu (Ta/ado ouinioBannsi Ta | Bigcorok y
ABTOHOMHICTDb Ta Bl)]HOBl}IaJIleCTb) . o o . eu
MeETOoaM 1 TeXHO.]'IOl"ll') MmOoporoBsuu MACYMKOBIA
BUKJIQIAHHS i KpUTepii ominmi 3
Kon Pesyabrar HaBuanus HABYaHHS OL[iHIOBAHHS (32 | TUCHUILTIHA
Heo0XiTHOCTI)
PHL.1 | 3uaru ocroBHi momsiTrs, 3amaui ta |Jlexyis, camocmiiina | Konmponvna 15%
eTamy iHTENeKTyalbHOTO aHami3y | po6oma /Lecture, | poboma, icnum
JAHHUX. Individual work | /Test, exam
To know the basic concepts, tasks
and stages of data mining.
PHI.2 | 3yaru OCHOBHI Meronu |Jlekyisa, camocmivuna| Kommponvua 15%
IHTEIeKTyalIbHOTO aHai3y AaHuX, | poboma | Lecture, | poboma, icnum
IITYYHUX HEHPOHHHUX MEPEXK. Individual work / Test, exam
To know the basic methods of
data mining, artificial neural
networks.
PH2.1 | Byirn aHajizyBaTu 3amady Ta |Jlekyis, camocmitina| Kowmponvna 50%
obupati  ajneKBaTHUH  METOJ poboma, poboma, icnum,
aHajizy  JlaHUX,  OLIIHIOBAaTH J1abopamopHi 3axucm
TOYHICTh 3aCTOCOBAaHUX METONIB, | 3auamms / Lecture, | rabopamoprnux
BUJIUIATH CYTTEBI O3HAKH Individual work, pobim | Test,
To be able to analyze the problem | laboratory classes. | exam, defense
and choose an adequate data of laboratory
mining method, evaluate the work
accuracy of applied methods,
select the important features
PH3.1 OO6rpyHTOBYBATH BIIACHUM MOTIISIA | Jlekyis, camocmiuna 3axucm 10%
Ha 3agayy Ta cmocid 1 | poboma /Lecture, pegepamy,
pO3B’SI3aHHSA,  CIUJIKYBaTHCA 3 Individual work nomoute
KOJIeraMU 3 MUTaHb 3aCTOCYBAHHS oyinweanns |
METO/IiB IHTEJIeKTyaIbHOTO Defense of the
aHalizy JaHUX course paper,
To substantiate one's own view on current
the problem and the way of its evaluation
solution, to communicate with
colleagues on the application of
the data mining methods




PH4.1 |OpranizosyBartu cBoro camocriitny |Jlexyis, camocmiiina 3axucm 10%

poboty TUIS TOCSTHEHHS poboma, peghepamy,
pe3yJibTary 1abopamopHi 3axucm

To organize your independent work | 3@wmma | Lecture, | rabopamophux
to achieve results Individual work, | po6im | Defense

laboratory classes | of the course

paper, defense
of the

laboratory work

6. CniggionouieHna pe3yibmamié HAGUAHHA OUCUURNTIHU I3 NPOCPAMHUMU Pe3YTbmamamu
nasuannusn / Correspondense between learning results and program study results

Pe3yabTaTu HaBYAHHS JMCIMILIIHM| PH PH PH PH | PH
IIporpamni pe3yibTaT HaBYaHHSA 1.1 1.2 2.1 3.1 41

(3 onucy ocgimuvoi npozpamu,)

IMPH3. OmanyBati HOBiI IHCTPYMEHTH pPOOOTH 3 JaHUMH,| + + + + +
3MIACHIOIOUN 00pOoOKYy BEO-JIOTiB, TEKCT-aHaNli3 1 MallluHHE
HaBYaHHS, U1 TPOTHO3YBaHHS  Oi3HeC-TpoleciB  Ta
CUTYallIHHOTO yIpaBIiHHS, CEHTHUMEHT-aHalli3y BIJTYKIB,
po3poOKK  peKOMEHAAIIWHUX  cucTeM i chepu
€JIEKTPOHHOI KOMEPIIii, Me/iia, COIiaIbHUX MEPEeK, OaHKIHTY,
peKJiaMu TOIIIO.

PLO3. To master new data tools by processing weblogs, text
mining and machine learning, for forecasting business processes
and situational management, sentimental analysis of reviews,
development of advisory systems for the field of electronic
commerce, media, social networks, banking, advertising, etc.

7. Cxema ¢popmyBanus ouninku / Evaluation scheme.
7.1 ®opmu ouinoBanHs cryaeHtis / Forms of evaluation:

- cemecTpoBe oliHOBaHHs / sSemester evaluation:

1. Koumponvua poooma /Test: PH 1.1, PH 1.2, PH 2.1 — 15 6anu /9 6anie

2. Jlabopamopui pobomu / Laboratory works: PH 2.1, PH 4.1- 15 6anie /9 6anis

3. Pecpepam / Course paper: PH 3.1, PH 4.1 — 20 6anie /12 6anis

4. ITomoune oyinrosanns / Current evaluation: PH 2.1, PH 3.1, PH 4.1 — 10 6anie / 6 6aiu

- miazcymkoBe ouinoBanus / final evaluation:

- MakcUMaJbHa KUIBKICTh OaliB sKi MOXYTh OyTH OTpHMaHi cTyaeHToM / maximum points: 40
0aJiB;

- pe3ynbTaTH HaBYaHHS sIKi OyayTh omiHioBaTUCH / learning outcomes that are evaluated: PH 1.1,
PH12, PH21

- hopma niposezenns / form of holding: mucemoBa dopma / written work.

Buau 3aBmans / types of tasks:

CtpykTypa ek3amMeHaniiiHOI po6oTu Ta KpuTepii ouinoBanusi / Structure of
examination work and evaluation criteria:

1. Teopernune 3anutanns / theoretical task (PH 1.1 — PH 1.2).



2. Teopernune 3anutanns / theoretical task (PH 1.1 — PH 1.2).
3. 3amaua/ problem (PH 2.1).
4. 3amava / problem (PH 2.1).

Kpurepii oninroBanns ex3amenamniiinoi poooru / Criteria for evaluating the examination work

3aBaanns Bup 3aBnanuns MaxkcumanbHuUi 0aJ Bceboro 6adiB (BizcoTkiB)
(BimcoToK)

3apmanns 1 / Teopernune 3anutanHs / 8 6aris (20 %) 8 Gauis (20 %)
Tasks 1 theoretical task

3apnanns 2 / Teopernune 3anutanHs / 8 6aris (20 %) 8 Gauis (20 %)
Tasks 2 theoretical task

Basnanns 3 / 3amaua / problem 12 Ganis (30 %) 12 Ganis (30 %)
Task 3

Basnauns 4 / Basmaua / problem 12 Ganis (30 %) 12 Ganis (30 %)
Task 4

Benoro / total

40 6anis (100%)

CTyneHT NOMyCKAaeThCsl 10 eK3aMeHy SIKIIO CeMeCcTpi HaOpaB HE MEHIIe HiX 36 OamiB Ta
OTpHUMaB HE MEHIIIE MiHIMaJIbHOT ITOPOTOBOI KUIBKOCTI 0aJliB 3a IOTOYHE OIIHIOBAaHHS Ta KOHTPOJIbHI
po6otu / The student is admitted to semester exam if scored at least 36 points and received at least

the minimum threshold number of points for ongoing evaluation and tests.

JI7st oTpUMaHHS 3arajibHOi MO3UTUBHOI OLIIHKY 3 JUCLMILTIHY OLIIHKA 32 iICIIUT Mae OyTy He MeHIe 24
oais / For general positive assessment of the course grade for the exam must be at least 24 points.

O 0 9 N U A~ W N

Iutanns Ha icmur / Exam questions

. [MonsatTsa nanux. Habip ganux 1 ix aTpuOyTiB.

. BumiproBanns. Hlkanu.

. [IoHATTS MeTagaHuX.

. 3ajmaui Ta Mmetoau Data Mining.

. 3amaua knacudikarii.

. TounicTh K1acugikarii: oliHKa PiBHSI HOMUJIOK.

. Tunu HabopiB nanux. ®opmaru 30epiraHHs JaHUX.

. Knmacudikanist ta Bractuocti metoziB Data Mining.

. Anroput™ 1oOymoBH enemMeHnTapHux mnpasui (1-rule).

10. Anroputmu knacudikamii. HaiBauii 6aeciBcbkuit kinacudikarop.

11. 3acTocyBaHHs HEHPOHHUX MEPEK AJIs 3a]au Kiacugikarii.

12. Metoau noOy1oBH JepeB NPUHHATTS PillICHb.

13. AaropuT™m HaROIMKYOTO Cycifa.

14. TloctanoBKa 3a/1a4i MOLIYKY acOIIaTUBHUX MPaBUI. AJIrOpuUT™M Apriory Ta ioro




pi3HOBHIN.

15. IlocTanoBKa 3a/1a4i KJIacTepu3aIlii, 3arajibHa cxeMa KJiacTepHu3allii.

16. IepapxivHi anropuT™MH KIacTepu3allii, anroputM k-means Ta MeTo]] HAMOIMKIOTO
cycina.

17. 3actocyBaHHs HEHPOHHHUX Mepex A 3aaa4 kiactepusanii (Kapra Koxonena).

18. AnmanTuBHI METOIU KJIacTepH3allii.

. The concept of data. Data set and their attributes.

. Measurement. Scales.

. Types of data sets. Data storage formats.

. The concept of metadata.

. Tasks and methods of Data Mining.

. Classification and properties of Data Mining methods.

. The problem of classification.

. Accuracy of classification: estimation of the level of errors.
. Algorithm for constructing elementary rules (1-rule).

10. Classification algorithms. Naive Bayesian classifier.

11. Application of neural networks for classification problems.

12. Methods of building decision trees.

13. Algorithm of the nearest neighbor.

14. Statement of the problem of searching for associative rules. Apriory algorithm and
its modifications.

15. Statement of the clustering problem, the general scheme of clustering.

16. Hierarchical clustering algorithms, k-means algorithm and nearest method
neighbor.

17. Application of neural networks for clustering problems (Kohonen map).
18. Adaptive methods of clustering.
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7.2 Opranizanisi OHiHIOBAHHA

Tepminu npoBeneHHst popm OLIHIOBAHHS
1. Koumponavna poboma : 0o 10 muoicns cemecmpy.
2. JlabopamopHni pobomu: oo 10 mudicus cemecmpy.
3. 3axucm pegpepamy: 0o 14 muoicns cemecmpy.
4. [Tomoune oyiHIOBAHHA. NPOMSALOM CeMeCmpY.

CrymeHT Mae TpaBO Ha OJIHE IMEPECKIalaHHs KOHTPOJIBHOI POOOTH 13 MOMKIIHUBICTIO
OTpUMaHHS MakcuMalibHO 12 GamiB. TepMiH mepeckiialaHHs BU3HAYAETHCS BUKJIAIaueM.
3a BIICYTHOCTI CTyAEHTa 3 MOBaXHUX NpuuuH nepe3gada KP 37iificHIOEThCS BIAMOBITHO 110
«[TomosxeHHsI PO OpraHi3aIlilo OCBITHHOTO TPOIIECY».

7.3 llIkaja BigmoBigHoCTi OLIHOK

Bigminno / Excellent 90-100
Joope / Good 75-89
3anosinbHo / Satisfactory 60-74
He3anosinbno / Fail 0-59




8. CTpykTypa HaBYaJIbLHOI AucuMIIiHU. TeMaTHUHU MIaH JeKuii

Ne
JIEKLiT

HasBa nexuii

KinpkicTb rogun

Jlexmii

JlaGoparophi
3aHATTS

CamocriiiHa
pobota

Part 1.

Yacmuna 1. OcuosHi nousittss Data Mining. 3agaua kaacudikanii 1anux

Basic concepts of Data Mining. The problem of data classification

Tema 1. [lorsrrsa ganux. 3amaqi Data Mining. Ctanmaptu Data
Mining. Metoau Data Mining

Theme 1. The concept of data. Data Mining Tasks. Data
Mining Problems. Data Mining Methods

Camocriiina po6ora: Monens MapReduce. Kmacudikarrist
meronais DM. Biactusocti MeTonis DM.

Independent work: MapReduce model. Classification of DM
methods. Properties of DM methods.

Tema 2. IlocTanoBka 3amadi kinacudikaiii. TodHICTD
knacudikanii. OuiHka piBHSI MOMUIIOK

Theme 2. Classification problem statement. Accuracy of
classification. Estimation of the level of errors

Camocrtiiina po6ora: O1iHKa piBHS IOMHJIOK 33 JOIIOMOT'OIO
Kpoc nepeBipku. [TutanHs BUOOPY TeCTOBOL
MHOXHWHHU.

Independent work: Assessing the level of errors using cross-
checking. The problem of choosing a test set.

Tema 3. Anroput™ noOynoBu eixementapHux mpasui (1-rule).
HaiBHuii 6aeciBcpknil KiaacudikaTop

Theme 3. Algorithm for constructing elementary rules (1-rule).
Naive Bayesian classifier

Camocriiina po6ora: O6MexxeHHs HaiBHOTO 0a€CiBCHKOTO
knacudikaropy. 3aaya BU3HAYCHHS CIIaMy.

Independent work: Limitations of the naive Bayesian
classifier. The problem of detecting spam.

JlaGopaTopHa podoTa: 3acToCyBaHHS aJrOPUTMIB OOYAOBU
eJIEMEHTAPHUX MTPaBHJI Ta HAIBHOTO 0AECIBCHKOTO
knacudikatopy Ais 3a1a4i Kiacudikarii JaHux.

Practical work: Application of algorithms for constructing
elementary rules and a naive Bayesian classifier for
the problem of data classification.

10

Tema 4. MeToau noOyI0BH JepeB NPUHHATTS PIllICHb.
AJNTOpUTM HAHOIIKIOTO Cyciga

Theme 4. Methods of building decision trees. Algorithm of the
nearest neighbor

Camocriiina po6ora: [IpoGnema nepeHaBuaHHs ISl IEPEB
MPUAHATTS pillleHb Ta criocobu i BupimeHHs. O0nacTi
3aCTOCYBaHb JiepeB pilieHb. OCHOBHI MPOOIeMu
AITOPUTMY HAMOIMIKIOTO CycCia i MUIAXH iX
BHPIIICHHS.

Independent work: The problem of retraining for decision-
making trees and ways to solve it. Areas of application
of decision trees. The main problems of the algorithm
of the nearest neighbor and ways to solve them.

JlabopaTopHa po6oTa: 3aCTOCYBaHHS aJlTOPUTMIB ITOOYIOBU
JiepeBa MPUHHATTS PillIeHb Ta alTOPUTMY
HaiOmmK4Ioro cycina ams 3anadi Kiacudikamii JaHux.

Practical work: Application of decision tree construction
algorithms and nearest neighbor algorithm for data
classification problem.

12




Tema 5. 3acTocyBaHHS HEMPOHHUX MEPEXK AT 33134
Kiacudikarii

Theme 5. Application of neural networks for classification
problems

Camocriiina pooora: [loganas BXiZHUX TaHUX U IITYYHUX
HEHpOHHHUX Mepex. Bubip apxiTekTypu Mepexi.

Independent work: Presentation of input data for artificial
neural networks. Choice of network architecture.

12

Bceroro 3a gactrHoO 1

14

4

50

Yacmuna 2. 3anavya nomyKy acouiaTHBHMX NpaBuIL. 3axaya Kiactepusanii JaHux

Part 2. The problem of finding associative rules. The problem of data clustering

Tema 6. 3amaga MOMIyKy acomiaTUBHUX MPABHII. AJITOPUTM
Apriori Ta #ioro pi3HOBHIN

Theme 6. The problem of finding associative rules. Apriori
algorithm and its variants

Camocriiina po6ora: Y3araipHeHi acOIliaTHBHI IMpaBUJIa.
Moaudikarii anropurmy Apriori. Anmropurm FP-
Growth.

Independent work: Generalized associative rules.
Modifications of the Apriori algorithm. FP-Growth
algorithm.

JlaGopaTopHa po6oTa: 3acTocyBaHHS aaropuTMy APriori mis
MIOIITYKY ACOIIaTHBHUX MTPABHIL.

Practical work: Application of the Apriori algorithm to search
for associative rules.

12

Tema 7. 3amaui knacrepizaiii. BuaineHHs XapaKTepUCTHK.
Buznauenns metpuxu. Ilpuknany MeTpuk

Theme 7. Data clustering problem. Selection of characteristics.
Definition of metrics. Examples of metrics

Camocriiina podora: Crparerii kiactepu3saiii. baratoBumipHi
€BKJII1ZI0BI TPOCTOPH Ta ITPOKISATTSIM BUMiPHOCTI.

Independent work: Clustering strategies. Multidimensional
Euclidean spaces and the "curse of dimension".

Tema 8. lepapxiuni anropuTmu Kiactepusaitii. JleHaporpamu.
Auroput™ Single-link. Anropurm Complete-link.

Theme 8. Hierarchical clustering algorithms. Dendrograms.
Single-link algorithm. Complete-link algorithm.

Camocriiina po6ora: EdexTuBHicTb iepapxiuHoi
KJlacTepu3allii. lepapxiuHa Kiiactepusaris y
HEEBKJIIJIOBHUX IMPOCTOPAX.

Independent work: Efficiency of hierarchical clustering.
Hierarchical clustering in non-Euclidean spaces.

JlaGopaTopHa podoTa: 3acTocyBaHHS i€papXidHUX
QITOPUTMIB JIJIS 331241 KITacTepH3aIlii.

Practical work: Application of hierarchical algorithms for the
clustering problem.

10

Tema 9. HeiepapxiuHi anroputmu kiactepusarii. Airoputm k-
means. AJITOPUTM HaWOIMIKYOTO Cycina.

Theme 9. Non-hierarchical clustering algorithms. K-means

Cawmocriiina po6ora: Anropurm fuzzy k-means. Anaroputm
Bpenni, @aiisina Ta Peitna. Anropurm CURE.

Independent work: Fuzzy k-means algorithm. Bradley,
Fayyad and Rhine algorithm. CURE algorithm.

JlaGopaTopHa poGoTa: 3acToCcyBaHHS alrOPUTMIB K-means ta
HaHOIMKIOT0 Ccycia sl 3a7a4i KjaacTepu3ariii.

Practical work: Application of k-means and nearest neighbor

10




algorithms for clustering problem.

Tema 10. Camoopranizaniina Kapra Koxonena. Anropurm
HaBYaHHs. BimoOpakeHHs KIacTepiB.

Theme 10. Kohonen Self-Organizing Map. Learning
algorithm. Clusters representation.

Camocriiina po6ora: [lodaTkoBa iHimiami3aIis KapTH.
[Iutanuas BuOOpY KoH(Irypaii CiTKH.

Independent work: Initial map initialization. The choice of
grid configuration.

12

Tema 11. AmanTrBHi MeTOIH KIacTepu3allii. BU3Ha4eHHS SKOCTI
Kactepu3artii. [Toka3HUKH 9iTKOCTI
Theme 11. Adaptive clustering methods. Determining the
quality of clustering. Clarity indicators
Camocriiina po6ora: HediTki anroput™u KiracTepu3artii.
Independent work: Fuzzy clustering algorithms.

10

KonrtponbHa pobota

Bcporo 3a 4acTHHOIO 2

14

60

BCbHOI'O

28

10

110

3araasnmuii o6csir 150 200., B ToMy 9mcIi:
Jlekuiii — 28 200.

JlaboparopHi 3aastTs — 10 200.
Koncynpranii — 2 200.

Camocriitna po6ora - 110 200.
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