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BHKOHAHY HA TCMY: Crnocib BUKOPHCTAHHI I'CHCTHYHHUX aHFODI/ITMiB pIR) b

ONTUMI3aIli TOHOJIOTIT EJIEKTPUYHUX CXEM

ctynentoM: ['pomko Onexkcannp OnekcanapoBUY

AKTyasIbHiCTh TeMH. Ha chOTOJHI MU3aiiH €JIEeKTPUYHUX CXEM € OCHOBOIO
peainizaiii OyJb-sKOT €JIEKTPOHHOI CUCTEMH, 1 ii 3aBJaHHs MOJIATaE B TOMY, 1100
CIIPOEKTOBaHA CHUCTEMa MaJla ONTUMAJIbHY MPOAYKTHBHICTH 1 HaAilHICTh. Tomy
Ba)XJIMBOIO 3aJadyel0 ONTUMI3alll CXEMH € 3HAaXO/KEHHS MaKCUMaJILHOro ado
MIHIMAQJIBHOTO 3HAYEHHS LIJIOBOI'O MOKAa3HUKA MPHU PI3HUX OOMEXKEHHAX. [CHYIOTH
MIEBHI TPY/IHOIIIl B TPOBEACHHI ONTUMI3AIT €JIEKTPUYHUX K1JI, TaKl sIK HEOOX1HICTh
IIPOBEICHHS. 3HAYHOI KUIBKOCTI BUIIPOOYyBaHb METOAOM MpoO 1 MOMWIOK JJIst
BU3HAUEHHS 3HAYEHb [1apaMETPIB CXEMH.

O00’ekTOM JOCTiIKEHHSI € TpolleC ONTUMI3aIlii  Ta 3aCTOCYBaHHS
TEHETUYHOI0 aJITOPUTMY IIPHU PO3pOOIIl TOMOIOT]T EIEKTPUUHUX CXEM KOMITApaTopa

IIpeamerom aOCHiTKEHHSI € ONTHUMI3allisl TOMOJIOTIT EIEKTPUUYHUX CXEM
KOMIIapaTopiB 3a TOTIOMOTOI0 TEHETUYHHX aJITOPUTMIB

Meta poGoTM: aHami3 ICHYIOYMX METOJIB OINTHUMI3aIlii TOMOJOTi
CJIEKTPUYHUX CXEM, KOMIUIEKCHE JTOCITIIPKEHHS METOJTy ONTUMI3AIlii 3a JIOTTOMOTOI0
reHeTHYHUX anroputMiB. dopmanizaiis oTpuMaHoi iHpopMaliii.

HaykoBa HOBH3HA N0JIITA€ B HACTYITHOMY:

1. 3anponoHOBaHO METOAMKY ONTHMI3alli TOMOJOTIi EJEKTPUYHUX CXEM
KOMIIapaTtopa 3a JOMOMOIOK TEHETHYHHX ajJrOpPUTMIB Ta 3acCTOCYBaHHS iX Ha
MPAKTHIII, 110 3HAYHO PO3IIUPIOE 00JIACTh 3aCTOCYBaHHS T€HETUYHUX AITOPHUTMIB,
Ta BIJKPUBA€ HOBI TOPU3OHTU /JI 3aCTOCYBaHHS Yy HOBUX a00 HETpaauULIMHHUX
obnacTax, Takux sK OloMeIWYHa IHXKEHepis, aBiamiiiHa MPOMHCIIOBICTH abo
MIKpOEJIEKTPOMEXaHIuHI CUCTEMH, SIK1 TAKOXK MOXKE OyTH HOBATOPCHKHUM.

2. Po3poOnieHa ckiajiHa MyJAbTIAMCHMIUIIHA  MOJIENb, SKa BpPaxXxOBYeE

pi3HOMaHITHI (hi3U4HI, XIMIYHI Ta IH)KEHEPHI TapaMeTPH, Ta IHTETPYETHCS 3 IHIIUMU



TEXHOJIOTIYHUMH TIpOIleCaMH, Ta METOJaM{d BHPOOHHUIITBA, IO JO3BOJISE
peaiizyBaTH CKJIaJIHI ONITUMI30BaH1 JU3aiHMU.

3. [IpoBeneHo TOPIBHSAUIBHHWM aHANI3 3 IHIIAMH METOJaMH OITHUMI3allii,
BUJIUICHHS TIEpeBar Ta HEAOJIKIB JOCTIIKYBaHOTO METO/y, iX BIUIMB Ha (hi3WYHHI
Ta 1HKEHEPHI XapaKTEPUCTUKH TOIOJIOTII, SIK1 BIUNIMBAIOTh Ha cepH 3aCTOCYBaHHS

METOY

IIpakTyHa WiHHICTH OTPUMAaHUX B pe3yibTaTi po6OTH (hopMani3oBaHi 1aHi
II0JI0  BIAMOBIAHOTO METOAY ONTHUMI3allli TOIOJOTIH EJEeKTPUYHHX CXEeM
KOMMapaTopa, JAO03BOJISATh IIBUIKO OI[IHUTH HOTO €(EeKTUBHICTh, 1 MOOAYMBIIH
pe3ynbTaTH pobOTH MakeTa, AKui Oyje HaBeJAeHUH y AaHil poOOTi, YUTad 3MOXKeE
BUKOPUCTAaTU MOro Hajaml JUisli ONTUMI3Alld MpU po3poOIl BIACHUX TOIOJOTIH
CJIEKTPUYHUX cXeM. TakoX MOXJIMBE MOJEPHI3yBaHHS METOAY, 10JaBaHHSA HOBUX
tonozioriii. KpiM 11p0ro, orpumani pe3ysibTaTd MarOTh MEPCHEKTUBU MOKPAIIUTH
e(EeKTHUBHICTh BUKOPUCTAHHS MaTepialiB MpU po3poOLl TOMOJIOTIH, MIABUIIEHHS iX
OPOAYKTUBHOCTI, aJanTallilo A0 CKJIaJHUX BHUMOT, aBTOMAaTH3yBaTH IPOILIEC
MIPOEKTYBaHHS, MOKPAIUTH MIATOTOBKY JJII BAPOOHUIITBA, a TAKOXK, BIIKPUTH HOBI
€KCIIEpUMEHTAJIbHI Ta HAaBYAJIbHI JOCIIIPKEHHS.

Anpobania podoTu. OCHOBHI TOJOXKEHHS 1 pe3yJdbTaTH poOOTH Oynu
MPEICTaBIICHI Ta 0OrOBOPIOBAIMCH HA
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Crpykrypa Ta 00cAr podoru. Maricrepchbka JucCepTallisi CKJIAIAa€ThCA 3

BCTYIY, TPhOX PO3/1JIIB Ta BUCHOBKIB.
Y 6cmyni momaHo 3aralibHy XapaKTEPUCTHUKY pOOOTH, 3pOOJICHO OIIHKY
Cy4acHOT0 CTaHy MpoOJeMHU, OOTPYHTOBAHO aKTYaJIbHICTh HAIPSMKY JOCIIKEHb,

chopMylbOBaHO METy 1 3aJadl JAOCHIIKEHb, II0KAa3aHO HAYKOBY HOBHU3HY
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OTPUMaHUX PE3yJIbTaTIB 1 MPAKTUYHY IIHHICTh pOOOTH, HABEJICHO BIJJOMOCTI IPO
arpoOalrito pe3yabTaTiB 1 iXHE BIPOBAKCHHS.

Y nepwomy po30ini po3riasTHYTO ICHYIOY1 TOTIOJIOTII KOMIApaTopiB, METOAH
ONTHUMI3allli TOMOJIOTIT eIEKTPUYHUX CXEM, a TaKOXK MPOBEJCHUN aHal3, IKUM Jae
3MOTY BU3HAYUTH OCHOBHI ITEPEBAru Ta HEMOIIKU IUX METO/IIB.

Y opyzomy po30ini HaBeNEHO PEe3yJIbTaTH PO3POOKH Ta TOCIIKEHHS METOTY
ONTHUMI3allli TOMOJIOTII EJIEKTPUYHUX CXEM KOoMIlapaTopa 3a JIOIOMOTOIO
TCHETUYHHX aJTOPUTMIB

Y mpemwvomy po30ini HaBeneH1 peE3yNbTaTH POOOTH 3alpPONOHOBAHOTO
METO/Iy OITHUMI3allli TOMOJOrii KOoMIapaTopa, MPOBEJACHO aHaji3 BXIJHUX Ta
BUXIJTHUX JIaHUX MICJS ONTUMI3allli, 3p00JIEHO TOPIBHAHHS 3 IHILIKMH TONOJIOT1SIMU
Ta METOJAaMH OITUMI3ALIH.

VY sucnoskax peAcTaBieH1 pe3yabTaTH MPOBEIEHOT pOOOTH.

Pobora mpencraBneHa Ha X apKyllax, MICTUTh MOCHJIAHHS Ha CIHCOK
BUKOPHUCTAHUX JIITEPATYPHUX JIKEPE.

Kuo4oBi cjioBa: TeHETUYHI aJITOPUTMU, ONTHUMI3AIlis, €ICKTPUYHI CXEMHU,

IITYYHUH THTEJIEKT, KOMIIapaTop.



ABSTRACT

Relevance of the topic. Today, the design of electrical circuits is the
foundation of implementing any electronic system, and its task is to ensure that the
designed system has optimal performance and reliability. Therefore, an important
task in circuit optimization is to find the maximum or minimum value of the target
indicator under various constraints. There are certain difficulties in optimizing
electrical circuits, such as the need to conduct a significant number of trial and error
tests to determine the values of circuit parameters.

The object of the study is the process of optimization and the application of
the genetic algorithm in the development of the topology of electrical comparator
circuits.

The subject of the study is the optimization of comparator electrical circuit
topologies using genetic algorithms.

The aim of the work: to analyze existing methods of optimizing the topology
of electrical circuits, comprehensive study of the optimization method using genetic
algorithms. Formalization of the obtained information.

The scientific novelty consists of the following:

1. A method for optimizing the topology of electrical comparator circuits
using genetic algorithms and their practical application has been proposed, which
significantly expands the field of application of genetic algorithms and opens up new
horizons for use in new or unconventional areas such as biomedical engineering,
aviation industry, or microelectromechanical systems, which can also be innovative.

2. A complex multidisciplinary model has been developed, which takes into
account a variety of physical, chemical, and engineering parameters, and integrates
with other technological processes and production methods, allowing for the
implementation of complex optimized designs.

3. A comparative analysis with other optimization methods has been
conducted, highlighting the advantages and disadvantages of the researched method,
their impact on the physical and engineering characteristics of the topology, which

affect the areas of application of the method.



The practical value of the formalized data obtained from the work on the
respective method of optimizing the topologies of electrical comparator circuits will
allow for a quick assessment of its effectiveness. By observing the results of the
prototype presented in this work, readers can further use it for optimizations in the
development of their own electrical circuit topologies. Additionally, there is
potential for modernizing the method and adding new topologies. Furthermore, the
obtained results have prospects for improving the efficiency of material usage in the
development of topologies, enhancing their performance, adapting to complex
requirements, automating the design process, improving preparation for production,
and also opening up new experimental and educational research opportunities.

Structure and scope of the work. The master's thesis consists of an
introduction, three chapters, and conclusions.

In the introduction, a general characteristic of the work is presented, an
evaluation of the current state of the problem is made, the relevance of the research
direction is substantiated, the aim and objectives of the research are formulated, the
scientific novelty of the obtained results and the practical value of the work are
shown, information about the approval of the results and their implementation is
provided.

The first chapter reviews existing comparator topologies, methods of
optimizing the topology of electrical circuits, and an analysis that allows identifying
the main advantages and disadvantages of these methods.

The second chapter presents the results of the development and study of the
method for optimizing the topology of electrical comparator circuits using genetic
algorithms.

In the third chapter, the results of the proposed method for optimizing the
comparator topology are presented, an analysis of the input and output data after
optimization is conducted, and comparisons with other topologies and optimization
methods are made.

The conclusions present the results of the conducted work.



The work is presented on X sheets and contains references to a list of used
literary sources.
Key words: genetic algorithms, optimization, electrical circuits, artificial

intelligence, comparator.



