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1. Mera aucuMIUTIHM JaTH CyYacHi 3HAaHHS NPO TEOPETHYHI OCHOBM, TEXHOJIOTII MOOYIOBU Ta
BUKOPHCTAHHS TCHETUYHUX aJITOPUTMIB, PO3BUHYTH 31aTHOCTI OOy JOBH €BOJIOIIHHUX CTPATETiH.

/

Discipline aim. The aim of the discipline is to provide up-to-date knowledge of theoretical
foundations, technologies of construction and main areas of implementation of genetic algorithms,
to develop ability to build evolution strategies.

2. llonepeani BUMOTH /10 ONTAHYBAHHSA 200 BHOOPY HABYAJIBLHOI TUCHUANJIIHHA/:
Preliminary demands to master or choice of the course discipline:

1. 3uamu: Teopiro aNTOPUTMIB, OCHOBHI CTPYKTYpH JTaHHX.
2.  Bmimu: po3poOisTH, aHANi3yBaTH Ta 3aCTOCOBYBaTH MPOTPAMHI CHCTEMH JJIS PO3B’sSI3aHHS
3aBJaHb Ta MPHUKIIAJTHUX 33Ja4, BAKOPUCTOBYIOUH CY9acHI METOIN PO3POOKH TPOTrpam.

/

1. To know: theory of algorithms and main data structures.

2. To be able to: develop, analyse and apply software systems to solve problems and applied tasks
using modern software development methods.

3. AHoTania HaBYaAbHOI AucHuninu / Synopsis of the course:

Huctunnina «['eHeTHYHI ajIroOpuTMH» HAJIEXKUTh JI0 TEpeliKy BUOIPKOBUX HaBYaIbHUX
muctuinlid. Bona 3abesmeuye mpodeciiiHuii po3BUTOK MaricTpa, crnpsiMoBaHa Ha (HOpMyBaHHS
TEOPETHYHUX OCHOB, TEXHOJOTii MOOYZOBH Ta BUKOPHCTaHHS T€HETUYHHMX aJTOPUTMIB, 30KpeMa,
PO3YMiHHS EBOJIOIIMHUX CTpaTeTild, MUTaHb MepeadacHoi 301KHOCTI Ta CydacHUX MiJXOMIIB /0
NpOrpamMyBaHHSI.

/

The discipline "Genetic Algorithms " belongs to the list of selective disciplines. It provides the
professional development of muster students, aimed at the formation of theoretical foundations,
technology of construction and use of genetic algorithms, in particular, understanding of
evolutionary strategies, issues of premature convergence and modern approaches to programming.

4. 3aBnanns (maBuyaabHi uiji)/ Objectives of study: HaOyTTa 3HaHB, yMiHb Ta HaBHYOK
(KoMIIeTeHTHOCTEH) Ha PiBHI HOBITHIX JOCATHEHb Y TEHETUYHUX aJropuTMax. 30KpemMa, pO3BUBATH:
® 3/aTHICTh T€HEPYBATH HOBI i/1€i (KPEaTUBHICTD);
® 3JIaTHICTh MPOBEJCHHS JIOCIIPKCHb Ha BIMOBIAHOMY PiBHI;
® 3JaTHICTH aHANII3yBaTH MpeAMETHY 001acTh, IIEHTU(IKYBaTH, KIacU(PIKyBaTH Ta OMHUCYBaTH
npo0aeMHy, 3HaXOAUTH METOAM M MiIXOAU 110 X pO3B’sA3aHHS 3 BUKOPUCTAHHAM I€HETUYHUX
QJITOPUTMIB, (POPMyYITIOBATH BUMOTH Ta OLIHIOBATH PE3yJIbTaTH;
® 3/aTHICTh PO3BHMBATH i peajli30ByBaTH HOBI KOHKYPEHTO3[aTHI ifei B ramy3i TeHETHYHHX
QJITOPUTMIB;
® 3JaTHICTH PO3POOJISTH Ta peai30ByBaTH T€HETUYHI aJTOPUTMU;
® 3JaTHICTh 3aCTOCOBYBaTH 1 PO3BHBATH (yHIAMEHTAJIbHI 1 MDKIUCIMIUIIHAPHI 3HAHHS,
BKJIIOUAIOYM MaTEMAaTH4HI 1 HAYKOBI MPUHIIUIIN, TEOPII0 allTOPUTMIB;
® pO3YMIHHS TEOPETHYHUX 3acajl, 10 Jie)KaTh B OCHOBI METOMIB JOCHIPKEHb T€HETHYHHX
ANTOPUTMIB.
/
Objectives (learning objectives): acquiring knowledge, skills and competences at the level of
the latest achievements in genetic algorithms. In particular, to develop:
e the ability to conduct research at an appropriate level,
e the ability to conduct research at appropriate levels;
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e ability to analyse the subject area, identify, classify and describe problems, find methods and
approaches to solve them with genetic algorithms, formulate requirements and evaluate

results;

e ability to develop and implement new competitive ideas in the field of genetic algorithms;
e the ability to design and implement genetic algorithms;
e the ability to apply and develop fundamental and interdisciplinary knowledge, including

mathematical and scientific principles, theory of algorithms

e understanding of theoretical foundations that are in the basis of investigation of genetic

algorithms.

5. PesynbraTu HaByaHH4 3a Aucuuiiinow/ Results of learning:

Pe3yabTar
HaBuyanHs (PH)
(1. 3HaTu; 2. BMiTH;

®opmu (Ta/ad60o MeToau i

S . . . . Biacorok y
3. komyHikamisi[; TEeXHOJIOTii) BUKJIAIAHHA i MeToau OUiHIOBAHHS TA MOPOroOBHii ey MKOBI
4. aBTOHOMHICTH Ta HAaBYaHHA KpuTepiii oniHIOBaHHA (32 i yil-l i3
BianosiganbHicTs HeoOXiHOoCTI) I
) JUCIHILTIHU
Kon PesynbTaT HaByaHHs
3HaTH IOCTAaHOBKY OCHOBHHX 33714 Konmponvha
TeHETUYHUX aJTOPUTMIB / . o6oma, AkmueHa
PH 1.1 /LO1.1 PHTV . Jlexyis / Lecture p
To know the formulation of the main poboma Ha aexyii,
tasks of genetic algorithms YCHI 8i0n08i0i o
- - 20%
3HaTH OCHOBHI Ipo0JIeMu Jlexyia / Lecture /
TEeHETHYHUX AITOPUTMIB / Test work, Active
PH12/LO1.2 P
To know the main problems of work on lectures, oral
genetic algorithms answers
3HaTH CremianbHi KiIacu Jlexyis / Lecture
reHeTuyHux anroputMis\ To know
PH 1.3/LO1.3 the special classes of genetic
. Koumponvna
algorithms
poboma, Akmuena
— - oboma na nekyii,
3HaTH OCHOBHI MiAXOAH 10 Jlexyin / Lecture | P00 e
BUKOPUCTAHHS FGHiTI/liHIfX ! yeui 6ionosiot / 20%
PHCTE Test work, Active
ANTOPUTMIB B 3a7a4ax
.. N work on lectures, oral
PH 1.4/LO1.4 GaraToeKkcTpeMaJbHOI onTuMiszaii /
. answers
To know the basic approaches of
genetic algorithms in multi-extreme
optimization
BMiTH BUKOPHCTOBYBATH T€HETHYHI Koumponvha
AITOPUTMH B 33/1a4ax Texuis poboma, Buxonanms
KOMOIHAaTOpHOI onTUMi3allii / A, 3a60aHb, BUHECEHUX
Be able to use genetic algorithms in canocmiuna Ha camMoCmitiy
PH 2.1/LO2.1 1€ Lo use genctic a’g poGoma/ v 20%
combinatorial optimization problems Lecture pobomy / Test work,
Lo ’ Execution of tasks
individual work ; R
assigned to individual
work
BMiTn po3po0uisaiTH Ta aHATI3YBaTH Jlexyis, Koumponvha
TeHETUYHI allTOPUTMHU camocmiiina poboma, Buxonanms
/ Be able to develop and analyze poboma/ 3a60aHb, BUHECEHUX
enetic algorithms Lecture, Ha camMoCmitiy
PH22/1L022 |® g o Y 20%
individual work | pobomy / Test work,
Execution of tasks
assigned to individual
work
3HaTH CyYacHe CBOJIOLIHE Jlexyis, Buxonanus 3aeoany,
PH 2.3/ L0O2.3 i LTS "5, 20%
[IporpaMyBaHHs Ta BMIiTH HOro camocmitina BUHECEHUX HA
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BUKOPHUCTOBYBATH I PO3B’I3aHHS poboma/ camocmiiny pobomy
npukiaaHux 3aaay/ Know modern Lecture, / Test work,
evolutionary programming and be individual work Execution of tasks
able to use it to solve applied assigned to individual
problems work

6. CniBBinHOWIEeHHs1 Pe3yJbTATIiB HABYAHHS IMCUUILIIHM i3 NPOrpaMHUMH pe3yJibTaTaMHU
HaBuyaHHs / Correspondense between learning results and program study results

Pe3ynbTaTi HaBYAHHS TUCHUTLTIHA PH [PH |PH |PH | PH [ PH | PH
IIporpamHi pe3yjibTaTH HABYAHHS 1.1 |12 |13 |14 [21 |22 |23
(3 onucy ocgimuvboi npozpamu,)
ITIPHY. Bosonith MeronamMu Ta  TEXHOJIOTIIMHU
opraizaiii Ta 3aCTOCYBaHHS [JaHMX Yy 3aJadax
O00YHCIIOBaTLHOTO  IHTEJEKTY, OyAyBaTh MoJeni
MPUUHATTS pillleHb Ha OCHOBI Teopii po3mi3HaBaHHS
o0pa3iB, HeMpoMepek Ta HEUITKOT JIOTIKH.
/ + |+ |+ |+ |+ |+ ]|+
PLO9 To master the methods and technologies for
organizing and applying data in the problems of
computational intelligence, build decision-making
models based on the theory of pattern recognition,
neural networks and fuzzy logic.

7. Cxema ¢popMyBaHHS OI[iHKH.
7.1. ®opMu OLiHIOBAHHS CTY/JIEHTIB:
- ceMeCcTpOBe OI[iHIOBAHHSA:
1. Axkmusna poboma na nexyii, ycui sionogioi: PH1.1, PH1.2, PH1.3, PH1.4 — 20 6anis / 12
Oauis;
2. Buxomnamnns 3a60ams, unecenux Ha camocmiuny pooomy: PH2.1, PH2.2, PH2.3 — 20 6auriB /
12 GaiB;
3. Konmponvua poboma 1: PH1.1, PH1.2, PH2.1, PH2.2, PH2.3 — 20 GauniB / 12 6auiB;
4. Konmponvua poooma 2: PH1.3 PH2.1, PH2.2, PH2.3 — 20 6auniB / 12 6aniB;
5. Konmponvua poooma 3: PH1.4 PH2.1, PH2.2, PH2.3 —20 GaniB / 12 Gauis;
- migcymkoBe oniHBaHHs (y ¢popmi 3aiiky)/final evaluation (credit)’
- 3anikoBi OanyM BH3HAYAIOTHCS SK CyMa OI[IHOK/OaiiB 3a BCiMa YCHINIHO OLIHEHUMH pe3yJIbTaTaMu
HaBYaHHS, Mepe10aYeHUMHU IAHOIO TIPOTPAMOIO.
- O1iHKY HIXKYE BiJl MiHIMAIBHOTO TIOPOTOBOTO PiBHS HE JA0AAIOTHCS.
- MiHimManpHUI HOPOrOBUM piBeHb JJIsi CyMapHOi OLIHKY 3a BCiMa KOMIIOHEHTaMH CTaHOBUThL 60%
BiJl MAKCUMATBHO MOYJIMBOT KiJTbKOCTi OaiB.

/

1. Active work in the classroom, oral answers: LO1.1, LO1.2, LO1.3, LO1.4 — 20 points / 12
points;

2. Execution of tasks assigned to individual work: LO2.1, LO2.2, LO2.3 — 20 points / 12 points;

2. Test 1: LO1.1, LO1.2, LO2.1, LO2.2, LO2.3 — 30 points / 18 points— 20 points / 12 points;

3. Test 2: LO1.3, LO2.1, LO2.2, LO2.3 — 30 points / 18 points— 20 points / 12 points;

4. Test 3: LO1.4, LO2.1, LO2.2, LO2.3 — 30 points / 18 points— 20 points / 12 points.

© I'muboseup M.M., 2020 pik




- 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.

7.2. Opranizauisi OHiHIOBAHHS
TepMinu npoBeieHHS (POPM OI[iHIOBAHHA:

Axmuena poboma na nexyii, ycHi 6i0n0gidi: IPOTATOM CEMECTPY;

Buxonanns 3a60ans, sunecenux Ha camocmitiHy pobomy. npomseoom cemecmpy;
Koumpoavna poboma 1: 1o 5 TVOKHS ceMecTpy.

Koumpoavna poboma 2: 1o 10 THxHS ceMecTpy.

Koumponavna poboma 3: 1o 14 THxHS ceMecTpy.

A S i

CTyneHT Mae TpaBO Ha OJHE NEPECKIAJaHHSA KOXKHOI KOHTPOJBHOI POOOTH i3 MOKIIMBICTIO
oTpuMaHHA MakcuManbHO 80% MOYaTKOBO BH3HAYEHHUX 3a II0 KOHTPOJBbHY poOotry OamiB. Tepmin
MepeCcKIaJaHHs] BU3HAYAETHCS BUKIIAAueM.

VY BunajKy BIICYTHOCTI CTy€HTa 3 MOBAKHUX NMPUYMH BiJIIPAIfOBaHHA Ta Nepe3/iadi KOHTPOJIbHUX
pOOIT 3MICHIOIOTHCS Y BiMOBIIHOCTI J0 ,,I[070EeHHS PO MOPSAIOK OI[iHIOBAHHS 3HAHb CTYJCHTIB
MIpH KPEUTHO-MOAYNBbHIHM cucTeMi opraHizaiiii HapdanbHOTO Tiporiecy” Bia 1 sxoBTHs 2010 poky.

/

Terms of evaluation forms:

1. Active work in the classroom, oral answers: during the semester;

2. Execution of tasks assigned to individual work: during the semester;

2. Test I: up to 5 weeks of the semester.

3. Test 2: up to 10 weeks of the semester.

4. Test 3: 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 BianmoBignocTi oninok / Mark correspondence scale
3apaxoBano / Passed 60-100
He 3apaxoBano / Failed 0-59
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8. CTpykTypa HaB4YaJbHOI IUCUHMILIIHMA. TeMaTHYHUI IUIaH JIEeKWiHUX Ta Ja00paTOPHUX
3aHATh / The discipline structure. Lectures and Labs curriculum

Ne KinbkicTb rogun
JIeK- Hassa nekuii Ceminapu/ thli\l[OCT
on Jlexuii | maGopatop | iliHa

Hi pobota
Yactuna I. 'eHeTnuHi aaropurmu
Module I. “Genetic algorithms”
1 Tema 1. OcHOBHI OHATTS TEHETHYHOTO alTOPUTMY/ 8
Camocmitina poboma:
[IpoBecTn aHami3 mporpamu i 3MicTy Kypcy Ta
PEKOMEH/IOBAHO] JIiTepaTypHu.
/ 2
Theme 1. Introduction to computer vision.
Individual work:
To analyze the program and course content, as well as
recommended literature.
2 Tema 2. [IpobGiema nepemdacHoi 301’KHOCTI Ta METOIH il 10
pO3B’sA3aHHS
Camocmitina poboma:
Onucatu crmocoOu mapanenbHOiI peasizallii reHeTHIHNX
anroputmiB. [lopiBHSATH MOETi.
/ 2
Theme 2. The problem of premature convergence and
methods of its solution.
Individual work:
To describe approaches for parallel realization of genetic
algorithms. Compare models.
3 Tema 3. CriemianpHi KJIaCH TEHETUYHHUX AJITOPUTMIB. 8
Camocmitina poboma:
Jnis mpuKITaniB taHUX MOOYXyBaTH TeHETHIHHUN
QITOPUTM KOMOIHOBaHHX €BPUCTUK
/ 2
Theme 3. Special classes of genetic algorithms.
Individual work:
For data examples build a genetic algorithm of combined
heuristics
4 Tema 4. I'enernuni AJITOPUTMU B  3ajadax 8
0araToeKCTpeMabHOT ONTUMI3aIli i
Camocmitina poboma:
3acTocyBaTy METOJ] Ha OCHOBI PO3IMOLTY PiBHS
IPHCTOCOBAHOCTI JI0 0OPaHOTO MPHKJIIALy
/ 2
Theme 4. Genetic algorithms in multi-extreme
optimization problems.
Individual work:
Apply the method based on the distribution of the level of
fitness for the selected example.
5 Tema 5. ['eHeTHYHI anropuT™MH B 3aJ1a4aX KOMOIHATOPHOT 1 8
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onTuMizanii

Camocmitina poboma:

s o6panoi 3amaui moOyayBaTH po3B’SI30K 3
BUKOPUCTAHHSIM T€HETUYHHX aJITOPUTMIB

/

Theme 5. Genetic algorithms in combinatorial
optimization problems

Individual work:

To construct a solution using genetic algorithms for the
chosen task

Koumponwvna poboma 1/ Control work 1

1

Yactuna II. 3acTocyBaHHsI FeHeTHYHUX AJITOPUTMIB/
Module I1. Application of genetic algorithms

Tema 6. Ilpukiagu  3acToCyBaHHS  T'€HETHYHHX
aJrOpUTMiB

Camocmitina poboma:

3acTocyBaTu T€HETUYHUH aJlTOPUTM B 33Jja4axX yNaKOBKU

Ta PO3KPOIO.

/

Theme 6. Examples of application of genetic algorithms.

Individual work:

Apply genetic algorithm in packaging and cutting
problems.

10

Tema 7. Meroau po3poOKH Ta aHaNli3y TEHETUYHUX
AITOPUTMIB

Camocmitina poboma:

BukopucTOBYIOUM €KCTIEPUMEHTAITBHUN 1 IX1]T
NpOaHai3yBaTH 3alPONOHOBAHNN TEHETUIHHHN aJITOPUTM.
/

Theme 7. Methods of development and analysis of
genetic algorithms.

Individual work:

Using an experimental approach to analyze the proposed
genetic algorithm

10

Tema 8. ba3oBuii anropuT™ eBOIIOIIITHOT cTpaTerii
Camocmitina poboma:

[ToOymyBaTH anropuT™M €BOIOLIHHOT cTpaTerii

/

Theme 8. Basic algorithm of evolutionary strategy
Individual work:

Build an algorithm for evolutionary strategy

Tema 9. CrienianbHi Ki1acu €BOMOLIMNHUX CTpaTerii
Camocmitina poboma:
[ToOynyBaTH BKJIa/eHy €BONIOMIHY CTPATETIIO.

/

Theme 9. Special classes of evolutionary strategies.
Individual work:

Build an nested evolutionary strategy.

10

Koumponvna poboma 2/ Control work 2

2

Yacrtuna III. EBosroniiine nporpamyBanHs/
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Module III. Evolutionary programming

10 | Tema 10. Cy4acHe eBOIOIII{HE TTPOTPaMyBaHHS
Camocmitina poboma:

OmnparroBat MeTa-eBoOLIfHE TPOrpaMyBaHHS.
/ 2 10
Theme 10. Modern evolutionary programming.
Individual work:

Meta-evolutionary programming.

11 | Tema 11. TpagumiiiHe eBOMIOLIHE TPOrpaMyBaHHS
Camocmitina poboma:

Bukopucratu eBoironiiHe MporpaMyBaHHs B 3a1a4ax
7porH03yBaHHﬂ 1 10
Theme 11. Traditional evolutionary programming.
Individual work:

Use evolutionary programming in forecasting problems

Koumponvna poboma 3/ Control work 3 1

BCbOI'O 24 0 96

Saranpauii 00csar 120 200umn, B TOMY YUCITI:
Jlexuiii — 24 zooum.
Koncynvprariit -4 ronun, CamocriiiHa pobota — 92 200uH.

9. PexoMennoBani 1:kepesna

Ocnoeni / Main:

M.M. I'mu6osens, H.M. I'ynaesa EBomtorniiiini anroputmu. Kui, HaYKMA, 2013.—821.

2. Eiben A.E. Introduction to evolutionary computing / A.E. Eiben, J.E. Smith; 2" printing —
Springer, Natural Computing Series, 2007. — 300p

3. A.E. Eiben, J.E. Smith Introduction to Evolutionary Computing (Natural Computing Series) 2nd
ed. 2015 Edition

—_

Jlooamkoei / Additional:

4. Dan Simon,Evolutionary Optimization Algorithms 1st Edition
Clinton Sheppard, Genetic Algorithms with Python 2016

|9,
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