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BCTYII
1. Mera aucuUNMJIiHA — JaTH 3HAHHS MPO TEOPETUYHI OCHOBH Ta MPAKTUIHOTO BUKOPHCTAHHS
QITOPUTMIB MAlIMHHOTO HAaBYaHHS B TOMY 4YHCIl 3 T'CHETHYHHUX, EBOJIOLIMHUX alrOpPUTMIB,
IHT CJIICKTYAJIbHUX areHTiB Ta MYJIbTHAr€HTHUX CUCTEM.
/
The purpose of the course - to provide knowledge about the theoretical foundations and practical
use of machine learning algorithms, including genetic, evolutionary algorithms, intelligent agents
and multi-agent systems.

2. IlonepeaHi BUMOTH 10 ONNAHYBAaHHS 200 BUOOPY HABYAJIbHOI AMCUUIIIHM:

1. 3namu nesxi rmaBU MaTEMAaTUYHOTO aHANI3y, adreOpu Ta Teopii HMOBIPHOCTEH, AUCKPETHOT
MaTeMaTUKH, MaTU YSBJICHHS IPO METOAM PO3IMi3HABAaHHs. 3HAHHS TEXHIYHOI aHTJIHCHKOT
MOBH Ha piBHi B1.

2. Bmimu BHWKOpPHUCTOBYBAaTH Cy4YaCHMM MaTeMaTHMYHUW amapar, BMITH OyayBaTh Ta
BUKOPHUCTOBYBaTH HEHPOHHI MEpeXi Ta MPOCTI METOAM MAIIMHHOTO HaBYaHHS, SK TO
HaiBHUM baec, k-nn Toio.

3. Bonodimu nasuuxkamu TporpaMyBaHHS MOBOIO BUCOKOTO PiBHS, X04 O ofHiero 3: C++, CH#,
Java, Python.

/
Preliminary requirements to master or choosing of the course

1. To know certain chapters of mathematical analysis, linear algebra, prpbability theory and
discrete mathematics, it is also desirable to have some understanding of the methods of
pattern recognition. Level B1 technical English skills.

2. To be able to use a modern mathematical apparatus, be able to build and use neural networks
and simple methods of machine learning, such as naive Bayes, k-nn, etc.

3. To have programming skills in high-level language, at least in one of: C++, C#, Java, Python.

3. AHOTaNlifl HABYAJBLHOI JUCIUILIIHHA;

Hapuanpna mucnmrurina «MammaHae HaBuaHHs/Machine Learning» € CKIaJ0BOIO OCBITHBO-
HAYKOBOI MporpamMu MiaAroToBku (axiBiiB «llITyuHuil iHTEICKT» 3a IPYTUM (MazicmepcbKum)
piBHEM BHUIIOi OCBITH eany3i 3Hanb 12 «lHOpMaIiifHI TeXHOJOTI» cneyiarbnocmi 122
«Komn'toTepHi HayKu».

Jana mucnuriiiHa € 000B’SI3KOBOK0 HABYAIBHOIO JUCIUILUTIHOIO 3a npoepamoro “‘LlImyunuu
inmenexm”. Buknanaetrbcs y 1 cemectpi 1 kypcy marictpaTypu B 00csi3i 5 kpeoumie ECTS.

Y kypci mepembadeHo 3 3micmosux uyacmuHu, 2 KOHMpPOIbHi pobomu, 2 1abopamopHi
pobomu. 3aBepIyeThCS TUCIMITIIHA 3a]ikoM B 1 cemecTpi 1 Kypcy maricTpaTypHu.

/
Synopsis of the course:

The discipline "Machine Learning” is a component of the educational-scientific training
program for the second (master's) level of higher education in the field of knowledge 12
"Information Technology" specialty 122 "Computer Science"”, educational-professional program
"Artificial Intelligence".

This discipline is a mandatory discipline in the program "Artificial Intelligence". It’s taught
in the 1st semester of the 1st year of master's degree in the amount of 5 ECTS credits. The course
includes 3 modules, 2 module tests, 2 laboratory works. The discipline ends with a credit in the 1st
semester of the 1st year of master's degree study.

4. 3aBnaHHs (HAaBYAJIbHI WiJji):

OCHOBHMMM 3aBJIaHHSMH JTHCIHILIIHN «MaliHHe HaBYaHHS» € HaOyTTS 3HaHb, YMiHb Ta
HAaBUYOK (KOMIIETEHTHOCTEH) Ha piBHI HOBITHIX JOCSTHEHb B 00JacTi MAalIMHHOTO HaBYAHHS
BIJIMOBI/THO JI0 OCBITHBOI KBami(iKaIlli MaricTp KOMIT IOTEpPHUX HayK. 30KpeMa, pO3BUBATHU:

* 34aTHICTb COIKYBaTHCSA 1HO3eMHOIO MOBOIO (3KS5).



/

31aTHICTh  BHpINIyBaTH
BUKOPHCTAaHHSM  €BOJIOMIHHOTO

CKJIaIH1

3a7a4i
MOJIETIOBAHHSI,

IHTENeKTyanbHOT
HEUPOMEPEIKHUX

o0poOKM  maHuX 3
TEXHOJIOT1H,

3aCTOCYBaHHS OOYHMCIIOBAIBHOTO IHTENEKTY JUISI PO3B’S3aHHA MPAKTHUYHHUX 33134 B
pi3HUX ramy3sx npodeciinoi gisuibHOCTI (CKS).
31aTHICTD PO3POOIATH Ta 3aCTOCOBYBAaTH I1HAYKTHBHI METOAM CHHTE3Y MOJIENEH,

po3Mi3HaBaHHS O00'€KTIB Ha 300pa)KEHHSX,

MYJIbTHAr €HTHI

Ta HEYITKI

CHUCTCMH,

Helipomepeki B mpoleci ix peamizamii Ha Cy4acCHHUX BHUCOKONPOAYKTHBHHX CHCTEMax

(CK9).

Learning objectives:

The main objectives of the discipline “Machine Learning” is acquisition of knowledge, skills and
competencies at the level of the latest advances in computer science. In particular it aims to develop:
Ability to communicate in a foreign language.
Ability to solve complex problems of intellectual data processing using evolutionary
modeling, neural network technologies, the use of computational intelligence to solve
practical problems in various fields of professional activity.
Ability to develop and apply inductive methods of model synthesis, object recognition in
images, multiagent and fuzzy systems, neural networks in the process of their
implementation on modern high-performance systems.

5. PesysibTaT HaBuYaHHs 3a qucnuitinorw/ Results of learning:

PesyabTrar HaBYaHHA Metoan
1. 3naTn; 2. BmMiTH; 3. KOMyHiKanis; 4. OLIiHIOBAHHSA TA | .
( - . 1y " ®dopmu (Ta/ado I . | BimcoToky
aBTOHOMHICTH Ta BilNOBiIAJILHICTD) . NoporoBuii . .
. MeTOo/H i . niACyMKOBI
Results of learning KpuTepiit L
TEXHOJIOTiT) . i ouini 3
. OLiHIOBAHHA (32 .
BUKJIAaHHA i . . | AMCHUILTIH
HeoOXximHoCTI)/
HaBuanHs/ Forms u/
Methods of
Pe3yabraT HaBuaHHs/ (and/or methods : Percentage
Kon X . evaluation and Nt
Learning results and technologies) . in final
of teaching evaluatlon_ mark
threshold (if
necessary)
PH1.1 |3natu OCHOBHI TIOHATTS 3 AxTtuBHa poboTa
MAaIIMHHOTO HaBYAHHS, KJIAaCH 3a7ad, Ha JIeKIIii, yCH1
MeX1 MPUIATHOCTI OCHOBHUX BIZTOBII.
METO/I1B. KonTpoabHa
A P . 17%
/ pobora 1,2 (60%
Know the basic concepts of machine TPaBUIILHUX
learning, problem classes, the limits e BIZITTOBI/1€i1)
of suitability of basic methods. 1360 ;0 ’He /
PH 1.2 |3HatM TreHeTHYHI Ta €BOJIOLIHHI SaIfSITT;) Active work on
aNTOPUTMHU,  OA€ECIBCKI  MEpexi, / ' lectures, oral
HEHpOHHI  Mepexi, perpeciiHui answers,
. . Lecture, 0
aHami3, MYJIbTHArCHTHI CHCTEMH, practice Test 1,2 (60%
METOJ OTIOPHUX BEKTOPIB TOLIO. correct answers)
/ 18%
Know genetic and evolutionary
algorithms,  Bayesian  networks,
neural networks, regression analysis,
multiagent systems, support vector
machines, etc.
PH2.1 |Bmitu  anamizyBaTH  NpaKkTHYHI JlaGopaTtopue JlaGopaTopna 10%




3aa4l 3 METOI0  BHU3HAYEHHS
OINNTUMAJIbHOTO MCTOAY MAIIMHHOI'O
HaB4YaHHA JJI1 ix pOSB’fISaHH}I.

/
Be able to analyze practical
problems in order to determine the
optimal method of machine learning
to solve them.

PH2.2

Bmitn  peamizyBatu BiniOpaHi
IUIIXOM aHami3y 3ajadi  MeToau
MalIuHHOI'O HaB4YaHH, BMITH
aHaJi3yBaTW NPUYMHU OTPUMAHHUX
pGSYJIBTaTiB HaB4YaHHA Ta
BiJIHAXOJUTH CIIOCOOU TMOKpaIICHHS
SIKOCT1 HaBYaHHS.

/
To be able to implement the
methods of machine learning
selected by the analysis of the task,
to be able to analyze the reasons for
the obtained learning outcomes and
to find ways to improve the quality
of learning.

PH2.3

BMmiti 3actocoByBaTH TpOTpamMHi
3aco00u PO3POOKH CHCTEM

/
Be able to use development tools

PH3.1

OOrpyHTOBYBAaTH BJIACHUW OIS
Ha 3azaaqy, CHiJ’IKYBaTI/ICSI 3
KOJIETaMH 3 TUTaHb aHAJIi3y 3a/1a4 Ta
IIPOEKTYBAHHS aJITOPUTMY

/
Be able to justify own view of the
problem, communicate with
colleagues in the design and
development of programs, prepare
written reports

3aHATTA, CaMOCTiliHa

poborta,
/
Practice,
Individual work

pobora 1,2,

/
Laboratory works
1,2

40%

5%

5%

PH4.1

BignosigansHO CTaBUTHCS o
BUKOHYBaHHUX pooir, HECTH
BIJIITOBIJAJIBHICTB 32 IX SKICTh

/
Responsibly  treat the  works
performed, be responsible for their
quality

CamocriitHa poboTa

/
Individual work

Bukonanus

3aBJaHb,

BUHECEHUX Ha
CaMOCTIHHY

poboty
/
Accomplishment
of tasks assigned
to Individual
work

5%

6. CniBBifHOLICHHS pe3yJbTATIB HABYAHHS JMCHMILUIIHM i3 NPOrPpAMHHMMM pe3yJbTaTaMHu
HaBuanus / Correspondense between learning results and program study results

PesynbraTn HaByanus aucuumiaiHulIporpamni

pe3yJabTaTH HaBYaHHs/
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1.2

2.1

2.2

2.3

3.1

4.1




Teaching results
Program results of teaching

IMPH3. OmanyBaty HOBI IHCTPYMEHTH POOOTH 3 JaHUMH,
3MIHCHIOIYHA OOpPOOKY BeO-JIOTIB, TEKCT-aHATI3 1 MallMHHE
HaBYaHHs, JUIsi TPOTHO3yBaHHSA  Oi3HEC-TIPOIECIiB  Ta
CUTYaliHOTO YIpPAaBIiHHS, CEHTHMEHT-aHali3y BIJITYKIB,
pO3poOKM  peKOMEHJAIlIMHUX  cucTeM I cdepu
SJIEKTPOHHOI KOMEPIIii, Me/Iia, COIliaIbHIX MEPEX, OAaHKIHTY,
PEKIaMHU TOLIO.

/
Master new tools for working with data, web logs processing,
text analysis and machine learning, for forecasting business
processes and situational management, sentiment analysis of
feedback, development of recommendation systems for e-
commerce, media, social networks, banking, advertising etc.

ITPH10. BukopucTOBYyBaTH  IHTEJNEKTyaJlbHI  areHTH,
MYJIbTH areHTHi CHUCTEMU, MAalInHHE HaB4YaHHA Ta
CaMOHaBYaHHS, TEHETHYHi, KOOMEpPAaTHBHI Ta PO3IMOJLJICHI
€BOJIFOIIMHI aJTOPUTMH JJII KOMIT FOTEPHOTO PO3B’sI3aHHS
3aJa4d, 110 BUMAararTh JIFOACBKOI'O piBH?[ MUCJICHHS.

/
Use intelligent agents, multi-agent systems, machine learning
and self-learning algorithms; genetic, cooperative and
distributed evolutionary algorithms to solve computer
problems that require a human level of thinking.




7. Cxema ¢opmyBanns ouinku / Mark forming scheme.
7.1 ®opmu ouinoBanHs cryaeHnTis / Student evaluation forms:
- ceMecTpoBe oniHoBanHs/evaluation in semester:
Axmusna poboma na nexyii, ycui sionosioil Active work on lectures, oral answers: PH1.1,
PH1.2 — 5 6anis/3 Oanu;
2. Bukonamnns 3asdamw, eunecenux na camocmiuny pobomyl Tasks assigned to independent
work: PH4.1 — 5 6anis/3 6anu
3. Koumponvua poboma 1/Test 1: PH 1.1 — 15 6anis/9 banis.
4. Konmponvua poboma 2/Test 2: PH 1.1.,PH 1.2.— 15 6anie/9 banis.
5. Jlabopamopna poboma I/Laboratory work 1 - Basic methods: PH2.1, PH 2.2, PH 2.3,
PH3.1 —25 6anis/15 6anis.
6. Jlabopamopna poboma 2/Laboratory work 2 - Genetic Algorithms or Multiagent System:
PH2.1, PH 2.2, PH 2.3,PH3.1 — 35 6anis/21 Ganu.
- migcymkoBe ouiHoBauus (y ¢popwmi 3aiaiky)/final evaluation (credit):
- 3anikoBi O6any BU3HAYAIOTHCA SIK CyMa OI[IHOK/OaiB 3a BciMa YCHIIIHO OI[iIHEHUMHU
pe3yabTaTaMH HaBYaHHS, Niepe10aueHIMH JAHOIO TIPOTPaMOIO.
- OLIHKY HIDKYE BT MiHIMAJIBHOTO ITOPOTOBOTO PiBHS HE JJOJAIOTHCS.
- MiHiManpHUI TOPOTOBHIA PiBEHB AJISi CyMapHOi OI[IHKU 332 BCIMa KOMIIOHEHTaMU CTAHOBUTD
60% BiJ MaKCHUMaJIbHO MOKJIMBOI KiJIbKOCTI OaTiB.
/
- 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.

YMoBH JadopaTopHux podir/Laboratory works:

JlaGoparopua po6ora 1 Bba3oBi meromu/Basic methods: BukopucroByroun Bimomuit
CTYZIGHTY METOJ| MAalIMHHOTO HAaBYaHHsS CIPOOyBaTH MOOyIyBaTH MOJIENb MpOIeCy Yy NEBHIH
IpeaMeTHIN obmacTi: moroam, BpoxaiB, mpoOok Ha goporax tomo./ Using the method of machine
learning known to the student it’s necessary to build a model of the process in a particular subject
area: weather, harvests, traffic jams and more.

JladopaTopua podora 2 T'eHernyHuii aaroputm a6o MyJjbTnarentHa cucrema/Genetic
Algorithms or Multiagent System: J{ns BuOpaHoi CTyIeHTOM MpeaMeTHOI o0siacTi peanizyBaTu
CHCTEeMY, 110 BUKOPUCTOBYE reHeTnuHuil anroputm./ For the subject area chosen by the student it’s
necessary to implement a system that uses a genetic algorithm to solve a problem.

3anuTaHHs IS KOHTPOJIbHUX poodiT/Test questions

VY nepiry KOHTPOJIbHY pOOOTY BKIIIOYAETHCS | T€OpETUYHE MUTAHHSA Ta 2 MPaKTHYHUX
3aBJIaHHsI, 32 KOJKEH IMyHKT HapaxoByeTbest 1Mo 33,(3)% Bia KiTbKOCTI OastiB 3a KOHTPOJIbHY./

First test includes 1 theoretical question and 2 practical tasks, each element contributes
33,(3)% of points.

Konrpoabna podora 1/Test 1:

Linear regression with one variable.
Cost function. Gradient descend.
Linear regression with multiple variables.
Logistic regression.
Regularization.
Evaluating a hypothesis model selection. Train/validation/test sets.
Bias—variance tradeoff.
Machine learning system design. Prioritizing and error analysis.

NG~ WNE



Konrpoabna podora 2/Test 2:

VY npyry KOHTPOJIbHY BKJIFOYAE€THCS 4 TEOpETUUHI MUTaHHA. /{0 mepesiky muTaHb TaKoX
BKJIIOYAIOTHCS TUTAHHS 3 MEPIIOI KOHTPOJIBHOI poOOTH. 3a KOXKHE MUTAaHHS HapaxoBYeThes 10 25%
BiJI KIIBKOCTI OaJtiB 3a KOHTPOJIbHY./

Second test includes 4 theoretical questions. They include also questions form first test. Each
element contributes 25% of points.

9. K-means algorithm.

10. Neural networks. Multi-class classification.
11. Neural networks: learning. Cost function.
12. Backpropagation algorithm.

13. Support Vector Machines.

7.2 Opramnizauis ouinroBanns/Evaluation process:

OOOB’s13KOBUM € BHKOHAHHS 3aBIaHb, BUHECEHUX HA CAMOCTIHHY po0OOTYy, JabopaTopHHUX poOiT Ta
KOHTPOJIbHUX poOIT 3a rpadikom podouoi mporpamum./ It is mandatory to perform tasks assigned to
independent work, laboratory work and tests according to the schedule of the work program.

Tepminu npoBenenns popm ouinroBanus/Deadlines:

1. Konmponvna poboma 1 (mecm): 0o 5 muowcns cemecmpy./ Testl: up to the end of 5 weeks
of the semester.

2. Konmpoavna poboma 2 (mecm): 0o 9 mudwcns cemecmpy. | Test2: up to the end of 9 weeks
of the semester.

3. Jlabopamopna poboma 1 (npoexm): 0o 8 mudcns cemecmpy. | Laboratory work 1
(project): up to the end of 8 weeks of the semester.

4. Jlabopamopna poboma 2 (npoexm): oo 12 muocus cemecmpy. | Laboratory work 2
(project): up to the end of 12 weeks of the semester.

CryneHT Mae mpaBO Ha OJHOKpPATHE IEPECKIaJaHHs KOXKHOI KOHTPOJBHOI PoOOTH i3
MOKJIUBICTIO OTpHUMAaHHA MAaKCHUMAJIbHO 90% mOYaTKOBO BH3HAYEHUX 34 OO KOHTPOJIbHY pO6OTy
OamniB. TepMiH nepecKiIaJaHHs BU3HAYAETHCS BUKIIAIa4eM.

VY BUNaIKy BiZICYTHOCTI CTY/IEHTA 3 MOBAKHUX MPHYMH BIIIPAIFOBAHHS Ta Mepe3adi KOHTPOIBHUX
POOIT 3MIMCHIOIOTHCS Y BIAMOBITHOCTI 110 ,,Ilo/okeHHs: po MOPSAOK OLIHIOBAHHS 3HAHb CTYAEHTIB IpU
KPEIUTHO-MOY/IbHIN CHCTeMI opraHizalii HapyansHOro npouecy’ Bif 1 xoBTHs 2010 poky.

CryaeHT Mae mpaBo 3/1aBaTH JIa0OpaTOPHI pOOOTH MICIIs 3aKIHUEHHS BU3HAYEHOTO I HUX
TepMiHy, aJIC 3 BTPATOIO ABOX OaJliB 3a KOXKEH THXICHD, SIKUH HpOfIH.IOB 3 MOMCHTY 3aKiHYEHHS
TepMiHy ii 3/1a4i.

/

The student can have second attempt to pass each test with (max. mark is 90% of initial
course points for the test). The time of testing is set by lecturer.

Should the student be absent for valid reason re-testing and remedial training are performed
according to “Regulations on evaluation of student’s knowledge under credit-module learnining
process” by 1 October 2010.

The student can submit lab works after deadline but with penalty to course earned points for
each week after deadline.

7.3 llkana BixnoBinnocri oninok / Mark correspondence scale

3apaxoBano / Passed 60-100

He 3apaxosano / Failed 0-59




8. CTpyKkTypa HaBYaJbHOI AMCUHUILUIIHU. TeMaTHYHUH NJaH JIeKUiHHUX Ta J1a60paTOPHUX
3auaTh / The discipline structure. Lectures and Labs curriculum

Ne

II. II.

Hazga nekuii /
Lecture name

Kinskicts ronuu / Hours

Jlexuii /
Lectures

Jlaboparo
pHi / Labs

CamocrT.
pobGora /
Individual
work

Yacruna 1 Ocunosu /Part 1 Basics

Tema 1. Bctyn B MammunHe HaBuaHHs. JliHiiiHa
perpecis 3 ofHi€e0 3MiHHOK. KpuTepiit SKOCTi.
I'panienTHuii criyck. EnemenTu niniitHOT anredpwu.
Marpuiii Ta Bektopu. Oneparrii.

Camocmitina poboma: oOyyBaTH JIIHIHHY
perpeciio 1Jis 3aJJaHuX JaHHX.

Topic 1. Introduction. Linear regression with one
variable. Cost function. Gradient descend. Linear
algebra review. Matrices and vectors. Operations.
Individual work: construct a linear regression for the
given data.
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Tema 2. Jliniiina perpecis 3 KiIbKOMa 3MiHHUMH.
I'pamieHTHUI CITYCK JUIs IEK1TbKOX 3MIHHHX.
MacmtabyBanHs o3Hak. [IIBUIKICTh HABYAHHS.
O3Haku Ta MOJIIHOMIiaJIbHA PETpecis.

Camocmitina poboma: oOyayBaTH TOJIHOMIATEHY
perpecito 1Jis 3aJ1aHUX JTAaHHX.

Topic 2.Linear regression with multiple variables.
Gradient descent for multiple variables. Feature
scaling. Learning rate. Features and polynomial
regression.

Individual work: construct a polynomial regression
for the given data.

Tema 3. Jlorictuuna perpecisi. Knacudikaris.
[IpencraBnenss rinote3u. ['paHuls pilieHHs.
Perynspusanis. [lepenaBuanns. PerynspusoBana
TiHIHA Ta JOTICTUYHA Perpecis.

Camocmitina poooma: noOynyBaTH JIOTICTUYHY
perpeciio 1 3aJJaHuX JTaHHX.

Topic 3. Logistic regression. Classification.
Hypothesis representation. Decision boundary.
Regularization.

Overfitting. Regularized linear and logistic
regression.

Individual work: construct a logistic regression for
the given data.

Tema 4. 3acTocyBaHHS MAaITUHHOTO HABYAHHSI.
Oninka BUOOpy Mojieneil rinoTe3 Ta HaByaibHa /
BajiamiitHa / TectoBa Bubipka. Kommpowmic 3cyBy Ta
nucniepcii. J{u3aiH cucTeMy MalTiHHOTO HaBUaHHS.
BusnauenHs npioputetiB poOOTH. AHAI3 TOMUIIOK.
Camocmitina poboma: CupOeKTyBaTH CUCTEMY
MalIMHHOTO HABYAHHSI [Tl PEAMETHOT 00J1acTi 3a




BHOOpPOM CTYICHTA.

Topic 4. Applying machine learning. Evaluating a
hypothesis model selection and train/ validation/ test
sets. Bias—variance tradeoff. Machine learning
system design. Prioritizing what to work on. Error
analysis.

Individual work: design a machine learning system
for the subject field of the student's choice.

Konrpoasaa podora Ne 1/ Test 1. 1
Yacruna 2 Heiipomepexi Ta inme / Part2 Neural Networks and other methods
Tema 5. HaBuanns 6e3 yuutens. AJITOPUTM K- 2

CepeliHIX. AJTOPUTM Cc-cepeHixX. BumaakoBa
iHimamizanis. Bubip yncia kiacrepiB. 3MEHIICHHS
pO3Mipy 3aJa4i: CTUCHCHHS JaHUX Ta Bi3yari3allis.
Camocmitina poboma:yisl 3aJJaHUX TaHUX
peanizyBaTu K-CepeIHixX, Bi3yaai3yBaTu pe3yyibTaTH.
Topic 5.Unsupervised learning. K-means algorithm.
C-means algorithm. Random initialization. Choosing
the number of clusters. Dimensionality reduction:
data compression and visualization.

Individual work: for the given data one needs to
execute k-means and to visualize results.

Tema 6. MeToa onopHuX BeKTOpiB. Sapa. 2 2
Camocmitina poooma: s 3aaHUX JaHUX BUKOHATH
METOJ OTIOPHHUX BEKTOPIB.

Topic 6.Support Vector Machines. Kernels.
Individual work: for the given data one needs to
execute SVM.

Tema 7. Heliponni mepexi: HaB4aHHsA. KpuTepiit 2
SKOCTI. AJITOPUTM 3BOPOTHOTO PO3MOBCIOKECHHS
IIOMMUJIKH.

Camocmitina poboma: 1jist 3aJJaHUX JTAHUX HABYUTH
IOCpUCITPOH.

Topic 7.Neural networks: learning. Cost function
Backpropagation algorithm.

Individual work: to train a perceptron for the given
data.

Tema 7 (mpomoB:kennsi). HeiiponHi Mepexi. 1 2
Kiacudikariist Ha 6araTo Kiacis.

Camocmitina poboma: 1jist 3aJaHUX TAHUX HABYUTH
3rOPTKOBY HEUPOMEPEKY.

Topic 7 (cont.).Neural networks. Multi-class
classification.

Individual work: for the given data to train a
convolutional neural network.

Konrpoasnua podora Ne 2/ Test 2. 1
Yacruna 3 Beauki nani / Part 3 Big Data
Tema 8. Tenetmuni anroputmu. EBomroriiiHi 2
aIropuT™MH. BopoTh0a 3 3acTpsAraHHsIM Y JIOKATBHOMY
ONITUMYMI.

Camocmitina poboma: najis BUOPaHOI CTYIEHTOM
npeaMeTHoi 00jacTi po3B’s3aTH 33Aadyy METOJIOM




T'€HECTUYHUX aJ'IFOpI/ITMiB.

Topic 8. Genetic algorithms.  Evolutuionary
algorithms. Fighting local optimum pit.

Individual work: for the subject field chosen by the
student to solve the problem by genetic algorithms.

10

Tema 9. MynbTHareHTHEe HaBUYAHHS.

Camocmitina poboma: 'y TpeIMETHIH o00acTi
BUOpaHii [ TCHETHMYHUX alTOPUTMIB OMKCATH
MpoIIeAypPY, NepeBaru Ta HEIOIIKA MYIbTHATCHTHOTO
HaB4YaHHA.

Topic 9.Multiagent learning.

Individual work: describe the procedure, advantages
and disadvantages of multi-agent training in the
subject area selected for genetic algorithms.

11

Tema 10. CtoxacTHYHMIA IPaiEHTHHH CITYCK.
[TakeTHul TpagieHTHUN CITYCK 3 MaJTUM OXBATOM.
CXOI[)KGHHSI CTOXaCTHUYHOI'O l"paI[iEHTHOI‘ O CITYCKY
Camocmitina poboma: 1 3aJaHUX TaHUX
nepeBipuTH €(HEKTUBHICTh CTOXACTUYHOTO
IPAIIEHTHOTO CIYCKY NPH PI3HUX 3HAYCHHSIX
MapaMeTpiB AIrOPUTMY.

Topic 10. Stochastic gradient descent. Mini-batch
gradient descent. Stochastic gradient descent
convergence.

Individual work: for the given data to check
efficiency of stochastic gradient descent at various
values of parameters of algorithm

12

Tema 11. BusBnenns anomaniii. ["ayccoBuit
PO3IOALT 1 AITOPUTM ISl HOTO. bararoBumipHwmiA
rayccoBuii po3noina. PekoMeHgamiiiHi cucreMu.
Pexomenariii Ha ocHoBi BMicTy. KonmabopaTusHa
¢biabTpAalis.

Camocmitina poboma: BUSBUTH aHOMAIl y 3aIaHOMY
Ha0op1 JaHUX.

Topic 11. Anomaly Detection. Gaussian Distribution
and algorithm. Multivariate Gaussian Distribution.
Recommender Systems. Content Based
Recommendations. Collaborative Filtering.
Individual work: detect anomalies in a given data set.

13

Tema 12. MamHHe HaBYaHHS y BEJIMKUX 3ajjadyax.
map-reduce Ta mapaneinizMm ganux. HaBuanus 3
BCIIMKNMU Ha60paM1/1 JaHUX.

Camocmitina poboma: 11t NaHux 3 jaekiii 11
peaiizyBatu map-reduce.

Topic 12. Large scale machine learning. Map-reduce
and data parallelism. Learning with large datasets.
Individual work: for the data from lecture 11 to
implement map-reduce algorithm.

BCbOI'O/ TOTAL

26

12

110

3araabnuii o6csar 150 200., B tomy umci/ Total duration 150 hours, namely:

Jlexnii/ Lectures — 26 rox./h.




JIabopatopui poboru / Laboratory works — 12 2o00./h.
Koncynprarii/ Consultations - 2 200./h.
Cawmocriiina po6ota/ Individual work - 110 200. /h.
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