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1. MeTa qucOMIUIIHA — TOTTHOJICHHS 3HAHb 3 IHTEJICKTYaJIbHOTO aHATI3Y JaHUX Ta IITYYHOTO
IHTEJEeKTYy, BUBUCHHS OCHOBHHUX MIJXOIB 10 PO3B’SI3aHHS OCHOBHHUX 3ajad — i€ 3a/adi Kiacudikaiii,
KJIaCTepH3allii, TOITYKY acOIIaTUBHUX TIPaBHUIL.

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 BUMOrM 10 OnaHyBaHHs 200 BUOOPY HABYAJbLHOI AUCHMILIIHHA:

3namu: 6a3oBy nucuuiiiny «Kmactepuzaris ta kinacudikamis iHGoOpMarii», 0a30Bi MOHATTS
IITY4YHOTO IHTEJIEKTY Ta METOMAIB ONTHMi3allii; MaTH CydacHi YsBJICHHS MPO OCHOBHI 3ajadi, II0
BHPIIITYIOTHCS B paMKaX IMITyYHOTO 1HTEJICKTY Ta aHATI3y JaHUX.

Bmimu: onucyBaTH 3ajady aHaji3y NaHMX, BU3HA4YaTW aTpUOYyTH Ta TUI 3aaadyi, OyJayBaTu
MOJIETIb.

Preliminary demands to master or choice of the course discipline:

1. To know the basic discipline “Clasterization and classification of information”, 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. AHoTaLli HABYAJIHLHOI JUCIHUILIIHHA:

HaByanbHHii Kypc TPHCBSIUCHUH OCHOBHUM 3a/iladaX I1HTCIIEKTYaJIbHOTO aHaJli3y JaHWX:
KkiIacuikallii, Kiacrepusalii, MOIIYKy acOLIaTWBHUX TpaBWIl. Po3rNsmaroTbesi OCHOBHI KJlacu
QITOPUTMIB JUISI PO3B’SI3KY BIAMOBIAHUX 3a7ad. HaBOOWTBCS TOPIBHAIBHHMMA aHAMI3 TMIAXOMIB, Ta
MOXJHMBI Momu(ikarii. 30kpemMa BUBYAIOTHCS aNTOPUTMH MOOYIOBH JEpPEB NPUHHATTSA PIlICHB,
NMUATAaHHS aJanTUBHOI  Kiactepu3arlii. JlochmiKyrOThCS OCHOBHI NIpoOJeMH, TIOB’si3aHI 3
BUKOPUCTAHHSM INTYYHUX HEHPOHHUX MEPEXK I BUPIIIICHHS 3a/1a4 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. 3aBpaaHHs (HaBYAJIbHI 1ijai):

OnaHyBaHHA Kypcy IIOKJIMKaHE 3a0e3neunTH (OpPMYBaHHS MOJAHOTO HIDKYE Iepeltiky
KOMIIETEHTHOCTEM:

3K5: 31aTHICTh CHITKYBATHCS 1HO3EMHOIO MOBOIO;

CK3: 3pgaTHicTh A0 JOCHIKEHHS Ta aHali3y HAJIBEJIUKUX MAaCHUBIB JaHUX 13 CKIJIQJIHOIO
HEOJTHOPIIHOIO 1/a00 HEBU3HAUEHOIO CTPYKTYPOIO JJISl IPUMHSTTS 3BaXKCHUX Oi3HEC-PillleHb;

CK10: 3gatHicTe mepenadavaTd JOBrOCTPOKOBI O13HEC-BUMOTH, BIUIMBATH HA TMOKPAIICHHS
e(eKTUBHOCTI OpraHizamiiiHoro mporecy, e(peKTMBHO KepyBaTH (IHAHCOBHMH, JIOJICHKUMH,
TEXHIYHUMH Ta IHITUMHU TPOCKTHUMHU PECypcaMu 3a1J1s 3a0€3MeUeHHS YCIIITHOCTI MMPOCKTIB;

CK18: 3parHicTh aHami3yBaTH Ta BHUKOPHUCTOBYBaTH MAaTEMaTH4HI METOJM IUTYYHOTO
IHTETICKTY.
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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. 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;

SC18. Ability to analyze and use mathematical methods of artificial intelligence

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

PesyabTar HaBYaAHHA Metoau
(1. 3maTu; 2. miTH; 3. KomyHikamisi; 4. ®dopmu (Ta/ado ouinoBanus Ta | Bixcorok y
ABTOHOMHICTE T4 BiMMOBIATLHICTE) MeTOAH i TEXHOJIOriT) MOPOroBHii miaCyMKOBiH
BHKJIAJIAHHS | KpuTepii omiHmi 3
Ko Pesynbrar HaBuaHHs HABYAHHSA OLHIOBAHHA (32 | AUCHMILIIHI
Heo0XigHoCTi)
PHL.1 | 3uaru ocrosHi nomsirrs, 3anaui Ta | Jekyis, camocmiiina | Kowmponoua 15%
eTaly {HTENEKTyalbHOro aHalisy | po6oma /Lecture, | PoOoma/ Test
TaHKX. Individual work
To know the basic concepts, tasks
and stages of data mining.
PH1.2 | 3parn OCHOBHI Meroau |Jlekyisa, camocmitina| Koumponvua 15%
IHTENIEKTyaIbHOTO aHAMI3y JaHuX, | poboma / Lecture, | poboma / Test
IITYYHUX HEHPOHHUX MEPEXK. Individual work
To know the basic methods of
data mining, artificial neural
networks.
PH2.1 | Bmitu aHanmizyBatu 3amady Ta |Jlexyia, camocmitina| Koumponvna 50%
obupatu  aJeKBaTHUH  METOJ poboma, poboma,
aHajizy  JaHHX, OI[IHIOBATH 1abopamopHi 3axucm
TOYHICTh 3aCTOCOBAHUX METOMIB, | 3awsamms / Lecture, | 1abopamopnux
BHJIUTATH CYTTEBI O3HAKH Individual work, pobim / Test,
To be able to analyze the problem | laboratory classes. defense of
and choose an adequate data laboratory work
mining method, evaluate the
accuracy of applied methods,
select the important features
PH3.1 OOrpyHTOBYBAaTH BIacCHUU NOTIsiA |Jlexyis, camocmitina 3axucm 10%
Ha 3amauyy Ta cmocid il | poboma / Lecture, pechepamy,
po3B’si3aHHs, cminkyBatucs 3 | Individual work nomoyHe
KOJIETaMU 3 NMUTaHb 3aCTOCYBAaHHS OYiHI08aHH s /
METO/IiB IHTEIEKTYaIbHOTO Defense of the
aHaJizy 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
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the data mining methods

PH4.1 |OpranizoBysatn cBoto camocriitny |/Texyis, camocmiiina 3axucm 10%
poboty TUTSt JIOCSITHEHHSI poboma, pechepamy,
pe3ynbTary J1abopamopHi 3axucm

sauamms / Lecture, | nabopamopuux
Individual work, | po6im / Defense
laboratory classes | of the course
paper, defense
of the
laboratory work

To organize your independent work
to achieve results

6. Cnigsionouwiennsa pe3ynbmamié HAGUAHHA OUCUUNJIIHU I3 NPOCPAMHUMU De3YTbmamamu
naeuanns / Correspondense between learning results and program study results

Pe3yabTaTu HaBYaHHS JucoMiLiinu| PH | PH PH | PH | PH
IIporpamMHi pe3y1bTaTH HABYAHHS 1.1 1.2 2.1 3.1 | 4.1

(3 onucy oceimnboi npoepamu)

INPH4. AmnamidyBaTé BeNMKI JaHI Ta MOJCIIOBaTH| *+ + + + +
BUCOKOPIBHEBI a0CTpaKIlii y BeTMKUX HaOopax AaHUX Pi3HOI
NPUPOJY, IPOEKTYBAaTH CXOBHUIIA BEJIWKUX JAHUX, IS
BUAOOYTKY JaHUX 1 3HaHb, Bi3yalli30ByBaTW BEJHKI JaHi,
OyIlyBaTH 1 OLIIHIOBATH PETPECUBHI MOJIENI, III0 TEHEPYIOTHCS
Ha OCHOBI BEJIMKUX JAHUX.

PLO4. 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 ouinku / Evaluation scheme.
7.1 ®opmu ouiHoBaHHA cTyaeHTIB / Forms of evaluation:

- ceMecTpoBe OLiHIOBaHHs / semester evaluation:
1. Koumponvna poooma / Test: PH 1.1, PH 1.2, PH 2.1 — 40 6anis / 15 6anie
2. Jlabopamopni pobomu / Laboratory works: PH 2.1, PH 4.1- 25 6anis / 15 6anis
3. Peghepam / Course paper: PH 3.1, PH 4.1 — 15 6anis / 18 6anis
4. Ilomoune oyinrosanns / Current evaluation: PH 2.1, PH 3.1, PH 4.1 — 20 6anie / 12 6anie
- miacymkoBe ouniHoBaHHd (y ¢popmi 3aiaiky)/final evaluation (credit)
- 3anikoBi O0anM BU3HAYAIOTHCA K CyMa OLIIHOK/OaiB 3a BciMa YCHIIIHO OIL[iIHEHUMU
pe3yJbTaTaMu HaBYaHHS, TIepeI0a4eHIMHE JJAHOIO TIPOTPAMOIO.
- OLiHKY HIKYE Bl MiHIMAJTBHOTO MMOPOTOBOTO PiBHSI HE JJOJAIOTHCS.
- Mi"imMansHUN TOPOTOBUI PIBEHB JJISI CYMapHOI OILIHKHY 33 BCiMa KOMITOHEHTAMU CTAaHOBUTD
60% BiJ MaKCUMATBHO MOKJIMBOI KUTBKOCTI OaiB.
/
- Credit points are defined as the sum of grades / points for all successfully assessed learning
outcomes provided by this program.
- Scores below the minimum threshold are not added.
- The minimum threshold for the total assessment of all components is 60% of the maximum
possible number of points.
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Bunu 3aBnans / types of tasks:

CTpyKTypa KOHTPOJIbLHOI po00TH Ta KpuTepii oniHoBaHHs / Structure of test and
evaluation criteria:

Teopernune 3anuranss / theoretical task (PH 1.1 — PH 1.2).
Teoperuune 3anutanss / theoretical task (PH 1.1 — PH 1.2).
3amada / problem (PH 2.1).
3anmaga / problem (PH 2.1).

b s

KpuTepii oniHoBaHHs1 KOHTPOJIbHOI po0oTH / Criteria for evaluating the test

3aBaaHHs Bua 3aBnanus MakcumMaabHH 0a Bceboro 6adiB (BigcoTkiB)
(BimcoTOK)

3apmanus 1 / TeopeTnune 3anuTaHHs / 8 oais (20 %) 8 6auis (20 %)
Tasks 1 theoretical task

3aBnanns 2 / TeopeTnuHe 3anuTaHHS / 8 Gauis (20 %) 8 6auis (20 %)
Tasks 2 theoretical task

3aBnanHs 3 / 3amgaua / problem 12 6amnis (30 %) 12 6anis (30 %)
Task 3

3aBnanHs 4 / 3anaya / problem 12 Gaxis (30 %) 12 Gais (30 %)
Task 4

Bcenoro / total 40 6axiB (100%)

IInTanHs 10 KOHTPOIBLHOI poboTH / Test questions
. IonsaTTs nanux. Habip nanux i ix aTpuOyTiB.
. BumiproBanns. [lkamu.
. Turn HaOopiB nanux. ®opmaty 30epiraHHs JTaHHX.
. IloHATTS MeTaaHUX.
. 3agaui Ta Mmetoau Data Mining.
. Kimacudikamis ta BmactuBocti merosiB Data Mining.
. 3anmaya knacudgikarii.

. TounicTh Kacudikarii: oriHKa piBHI TOMHJIOK.

O 0 3 N N B~ W N =

. Anroput™ o0y10BU eneMeHTapHux npasui (1-rule).

10. Anroputmu knacudikanii. HaiBauit 6aeciBchkuil KiacugikaTop.
11. 3actocyBaHHs HEHPOHHUX MEPEX AJIS 3a1a4 KilacuQikartii.

12. Metoau moOy10BU JePEeB MPUHHSTTS PIIICHb.

13. Aaroput™m HalOIIKYOTO Cyciza.

14. ITocTaHoBKa 3a/1a4i MOIIYKY acOIllaTUBHKUX MpaBuil. AJroputM Apriory Ta Horo
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PI3HOBU/IH.

15. IlocranoBKa 3a/a4i KJlacTepH3allii, 3arajibHa cXxema KilacTepu3alii.

16. IepapxiuHi anropuT™MH KJIacTepu3allii, aroputM k-means Ta MeTO ] HAHOJIMKIOTO
cycina.

17. 3acTocyBaHHs HEMpOHHUX Mepex Tl 3a1ad kinactepusaitii (Kapra Koxonena).

18. AnanTuBHI METOIM KJIacTepHU3allii.

. 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.

O 00 13 N W B W N —

. 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 Opramni3aiisi OiHIOBaHHS:

Tepminu npoBeneHHst GopM OLIHIOBAHHS:
1. Jlabopamopni pobomu: 0o 10 mudicHs cemecmpy.
2. 3axucm peghepamy: 0o 14 mudicnsi cemecmpy.
3. Koumponvna poboma: 0o 14 mudicns cemecmpy.
4. Ilomoune oyiHI08aHHA. NPOMAOM CEMECTPY.

CtyneHT Mae MpaBO Ha OJHE TMEPECKIaJlaHHd KOHTPOJBHOI POOOTH 13 MOMKIHMBICTIO
OTpUMaHHS MakcUMaibHO 12 GaniB. TepMiH nepeckiaaHHs BU3HAYAE€THCS BUKJIAJaueM.
3a BIJICYTHOCTI CTyJeHTa 3 MOBaXHWX NpHYHH Tepeznada KP 3miliCHIOETHCS BIAMOBITHO 0
«[Tomo>xeHHsI PO OpraHi3alilo OCBITHROTO MPOIECYY.

7.3 llIkasa BiANOBIIHOCTI OLIHOK
3apaxoBano / Passed 60-100
He 3apaxoBano / Failed 0-59
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8. CTpykTypa HaBYaJIBLHOI AUCHUIUIIHU. TeMaTHUYHUI NJIAH JeKuii

Kinekicts Tognua

Ne

HasBa nexumii
JIEKIii

Jlabopatopui | CamocriitHa

Jlexuii
3aHATTS pobora

Yacmuna 1. OcuoBui nousitrss Data Mining. 3agaua kaacudikanii 1anux
Part 1. Basic concepts of Data Mining. The problem of data classification

Tema 1. ITonsarTs nanmx. 3agaqi Data Mining. Cragmaptu Data
Mining. Metonu Data Mining

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

Camocriiina po6ora: Monxens MapReduce. Knacudikariis
meronis DM. Biactusocti metonis DM.

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

Tema 2. ITocTanoBka 3amadi kinacudikamii. TodHICTD
knacugikanii. OuiHKa piBHSI MTOMUIOK

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

2 CamocrTiiina po6ora: O1iHKa piBHS HOMHJIOK 332 JOIOMOT'OIO 2 8
Kpoc nepeBipku. [lutanns BuUOOpY TeCTOBOI
MHOKHHH.

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

Tema 3. Anroputm noOyA0BH eneMeHTapHUX mpasui (1-rule).
HaiBHuii 0aeciBchkuii KiaacudikaTop

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

Camocriiina po6ora: OOMeXeHHS HAIBHOTO 0a€CIBCHKOTO
kiacudikaropy. 3aaya BU3HAYCHHS CIIaMy.

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

JladopaTopHa po6oTa: 3aCTOCYBaHHS aJITOPUTMIB ITOOYIOBH
CJIEMEHTAPHUX HPABUII Ta HAIBHOTO 0a€CIBCHKOTO
knacuikaTtopy A 3a1adi Kiacudikamii JaHuX.

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

Tema 4. MeTonu noOyn0oBH JepeB NPUHHATTS PIlLICHb.
AnTOpUTM HalOIMXKIOTO Ccyciga

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

Camocriiina po6ora: [IpoGiema niepeHaBUaHHS U ICPEB
TIPUIHATTS PIlICHb Ta CIIOcOOM 11 Bupimenns. O6macti
3aCTOCYBaHb JiepeB pimieHb. OCHOBHI poOIeMHu
ITOPUTMY HaWOIMKYOT0 cycifa 1 HUIsIXu ix
BHPIMICHHS.

4 Independent work: The problem of retraining for decision- 4 2 12
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.

JlaGopaTopHa podoTa: 3acTocyBaHHS aJrOpUTMIB OOYAOBU
nepeBa MPUHHATTS PILlIeHb Ta alrOPUTMY
HaHOJMKIOro cycina ajs 3afadi Kiacudikaiiii 1aHuX.

Practical work: Application of decision tree construction
algorithms and nearest neighbor algorithm for data
classification problem.
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Tema 5. 3acTocyBaHHS HEMPOHHUX MEpEXK AN 3a7a4
kiacudikarii

Theme 5. Application of neural networks for classification
problems

Camocriiina po6ora: [lomaHHs BXiTHUX TaHUX IS IITYIHAX
HEHPOHHUX Mepex. BuOip apXiTeKTypu Mepexi.

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

12

Bceroro 3a 4acTHHOIO 1

14

4

50

Yacmuna 2. 3agaya nomykKy acouiaTMBHUX NPaBuJL. 3agavya KjaacTepu3aiii 1aHuX
Part 2. The problem of finding associative rules. The problem of data clustering

Tema 6. 3amaua ONTYKY acOITIaTUBHUX TPABIII. AJITOPUTM
Apriori Ta #ioro pi3HOBUIH

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

Camocriiina po6ora: Y3araibpHEHi acOIliaTHBHI IMpaBUIa.
Momudikarii anmroputmy Apriori. Anroputm FP-
Growth.

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

JlaGopaTopHna podora: 3acTocyBaHHS adropuTMy Apriori IUist
MOITYKY aCOIIaTHBHUX MPABUIL

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

12

Tema 7. 3anaui knacrepizanii. BunineHHs xapakTepHCTHK.
Busnauenns merpuku. [lpukiaau MeTpux

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

Camocriiina po6ora: Crparerii xiactepusaiii. bararoBumipHi
€BKJIIJIOBI TIPOCTOPH Ta KIIPOKIATTIM BUMIPHOCTIY.

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

Tema 8. lepapxiuHi anropuT™Mu KiIactepusaiii. Jleaaporpamu.
Anropurm Single-link. Anroputm Complete-link.

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

Camocriiina po6ora: EdekTuBHICTE iepapXigHOl
Kjactepusaii. lepapxiuHa knactepuzamis y
HEEeBKJIIJOBUX MIPOCTOPax.

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

JlaGopaTopHa podoTa: 3acTocyBaHHS i€papXiYHUX
AITOPHUTMIB JIJIS 3314l KacTepu3ariii.

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

10

Tema 9. Heiepapxiuni anroputMu knactepusanii. Aaroputm k-
means. AJITOPUTM HaHOIMKIOT0 cycia.

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

CamocrTiiina po6ora: Airoputm fuzzy k-means. Anroputm
bpenni, ®@aiisna Ta Peiina. Anroputm CURE.

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

JlagopaTopHa podoTa: 3acTOCyBaHHS aNrOpuUTMIB k-means Ta
HaWOIIDKYIOTO Cycifia TS 3a/1a4i KiacTepu3artii.

Practical work: Application of k-means and nearest neighbor

10
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algorithms for clustering problem.

Tema 10. Camoopranizaniiina Kapra Koxonena. Anroputm
HaBUYaHHS. BimoOpakeHHs KIacTepiB.

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

Camocriiina po6ora: [lodaTkoBa iHimiam3aris KapTH.
[Turanus BuOOpPY KOHGIrypartii CITKH.

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

Tema 11. AnanTuBHiI MeTOM KiIacTepusaiiii. BusHadeHHs SKOCTI
Kactepu3artii. [loka3HUKH 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

KonTtponbHa poboTa 2
Bcboro 3a 4acTHHOIO 2 14 6 60
BCbOI'O 28 10 110

3aranbHuii 00csr 150 200., B TOMyY 4nCIi:
Jlexiii — 28 200.

Jlaboparopsi 3ausattsa — 10 200.
Koncynpranuii — 2 200.

Camocriitna po6ota - 110 200.
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