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BCTYIN
INTRODUCTION

Memorw nekyii € po3rnAn KAKYOBUX  aCMEKTIB
MeToA40/10r HAayKOBOro [AOCANIAXeHHA, I OCHOBHMUX
NPUHUMNIB, NiAXoA4iB A0 OpraHisauil Aocnig)KeHb Ta
IHCTPYMEHTIB, fIKi BMKOPUCTOBYKOTbCA Ana 360py W
aHanNi3y gaHux.

The purpose of the lecture is to consider key aspects of
scientific research methodology, its basic,
approaches to organizing research, and tc
collect and analyze data.




1. OCHOBHI NPUHUMUNN HAYKOBOro AOCAIAXEeHHA
1. Basic principles of scientific research

Hayka — ue BnopAaKoBaHa CUCTEMA
3HAHb, AKa 6a3yeTbCA Ha
CNOCTEPEXKEHHAX, EeKCnepumeHTax Ta
NOTYHMNX BUCHOBKAX.

Science — is an ordered system of
knowledge based on observati
experiments, and logical congl




HayKkoBa AifanbHICTb
Scientific activity

XapaKTEePU3YETbCA 06’ EKTUBHICTIO,
CUCTEMATUYHICTIO Ta KPUTUYHUM
nigxoaom A0 OTPUMAHHA iIHPpOPMaLLl.

is  characterized by obJect|V|t ‘
systematicity, and a critical appr'
obtaining information.




MpUHUMNKN HAYKOBOTO AO0CNIAMKEHHSA:
Principles of scientific research:

1. [MpuHUUN 06’EKTUBHOCTI - Haykose

gocnigeHHa  mae  b6bytm no3baBneHe  cyb’EKTUBHUX
ynepeaxeHb. Pe3ynbtatv noBMHHI 6a3yBaTnUCA BUKAOYHO Ha

daKTax i AaHUX, OTPMMAHUX Y NpoLUEecCi AOCNIAXKEHHSA.

1. Principle of objectivity - Scientific research

should be free from subjective bias. The results should
be based solely on facts and data obtained durin

research Process.




MpUHUMNKU HAYKOBOIo AOCAIAXKEeHHA:
Principles of scientific research:

2. MpuvHUUN CUCTEMHOCTI — yci acneku

AOCNIAXEeHHA MaloTb PO3rnAaaaTmucAa AK 4YyaCcTUHa E€EAMHOI
cUcTemm.

2. Principle of systematicity — all aspects of
research should be considered as part of a single system




MpUHUMNU HAYKOBOTO AO0CAIAXEHHA:
Principles of scientific research:

3. NMpuHunn BepUEPIKOBAHOCTI — pesynbTaTh

AOCNiAXEHHA  NOBMHHI  OyTM  nepeBipeHMMKU  Ta
BIATBOPIOBAHMMU IHWMMMN AOCNAIAHUKAMU 33 TUX CaMUX

YMOB.

3. Principle of verification — research results

must be verifiable and reproducible by other researchers
under the same conditions. - -




MpUHUMNU HAYKOBOTO AO0CAIAXEHHA:
Principles of scientific research:

4. NMpuHUUN PO3BUTKY — HayKoBe AOCNIAXEeHHA MAE€
BPAXOBYBAaTM AMHAMIYHUWN XapaKTep 06’EKTIB i ABULL, LLLO
BMBYAOTbCA.

4. Principle of development — scientific research must
take into account the dynamic nature of the objects and
phenomena being studied.




MpUHUMNKN HAYKOBOTO AO0CNIAMKEHHSA:
Principles of scientific research:

5. MpuUHUMN EeKOHOMIYHOCTI — meToan ¥
IHCTPYMEHTU AO0CANiAKEHHA NOBUHHI ByTM edbeKTUBHUMM

3 TOYKM 30pYy BUTPAT pecypciB (Yacy, piHaHCIB, 3ycuab).

5. Principle of economy — research methods and

tools must be efficient in terms of resource expend|t
(time, finances, effort).




2. MNipxoan A0 HAYKOBOro AOCAIAXEeHHA
2. Approaches to scientific research

1. TeopeTUYHUMU NigXia — CNPAMOBAHUIN HA aHaNi3 TEOPETUYHUX
OCHOB NeBHOI Npobaemun abo aBuLla. BiH BKAOYaE:

v QopMyno8aHHA 2inomes;
v [lobydosy meopemu4yHux mooeneu;
v AHQnI3 ICHYrYUX KOHUenuit ma meopid.

1. Theoretical approach — aimed at analyzing the theoretical
foundations of a certain problem or phenomenon. It
includes:

v Formulation of hypotheses;
v Construction of theoretical models;

v Analysis of existing concepts and the



2. Mipxoan A0 HAYKOBOro AOCAIAXEHHA
2. Approaches to scientific research

2. EmnipuuHnn nigxia.

EmnipnyHe pocniaeHHs nepeabdbayvae 36ip i aHani3
baKTUYHUX AaHUX. OCHOBHI MeToAN eMMIPUYHOTO
niaxoAay BKAKOYAKOTb:

CnocmepexceHHA; EKkcnepumeHm; OnumyeaHHA;
AHONi3 00OKymeHmis.

2. Empirical approach.
Empirical research involves the collection and
factual data. The main methods of the empiri
approach include: i
Observation; Experiment; Survey;




2. Mipxoan A0 HAYKOBOro AOCAIAXEHHA
2. Approaches to scientific research

3. IHTepaucumnaiHapHMn niaxia - nepepabavae
BUKOPUCTAHHA 3HAaHb | MeTOoAIB 3 PISHUX HAYKOBUX
rany3eun ANna BUPiLLEHHA KOMMNJIEKCHMX Npobaem.

3. Interdisciplinary approach — involves the use of
knowledge and methods from different scientific fields
to solve complex problems




2. Mipxoan A0 HAYKOBOro AOCAIAXEHHA
2. Approaches to scientific research

4. CUCTeMHMM Nipxia — cnpAMOBaAHMMN Ha BUBYEHHA
06’€EKTa K EANHOI CUCTEMM 3 YPaxXyBaHHAM NOro
B3aEMOJii 3 OTOUYHOUMM cepeaosuLLem. BiH ba3syetbcea
Ha TAKUX NPUHUMNAX:

LlinicHicmeo; lepapxiyHicmb; B3aemo38’30Kk enemeHmis
cucmemul.

4. System approach — aimed at studying the object as a
single system, taking into account its interactiona
the environment. It is based on the followin
Integrity; Hierarchy; Interrelationship.o
elements.

—




3. MeToau HayKOBOro AOCNiAXEHHA
3. Scientific research methods

1. 3arasiIbHOHAYKOBiI meToAMn —
3aCTOCOBYHOTbCA B Pi3HUX rafly3ax HayKW:

AHani3 i cUHTE3: po3aineHHA o06’eKTa Ha CKAagoBi
yactTMHU (aHani3) i ob’egHaHHA X Yy €AWHe uine
(cuHTE3).

IHAYKWIA |  peayKkuia:  y3arasibHEHHA  PaKTiB |
dopMyBaHHA 3araJibHMX BUCHOBKIB (iHAYKUiA) abo
3aCTOCYBAHHA 3ara/ibHUX 3aKOHIB [0 KOHKPETHUX
BMNAaAKIB (oeaykKuis).

MopaenioBaHHA: CTBOPEHHA  CNPOLLEHOl
06’eKTa A/19 NOro BUBYEHHSA. |
AbcTparyBaHHA: BUAINEHHA CYTTEBUX
06’€KTa N iIrHOPYBAHHA HECYTTEBUX




3. MeToan HayKOBOro AocCniaXXeHHA
3. Scientific research methods

1. General scientific methods -

used in various branches of science:

> Analysis and synthesis: dividing an object into its
component parts (analysis) and combining them into a
single whole (synthesis).

> Induction and deduction: generalizing facts and forming
general conclusions (induction) or applying general laws to
specific cases (deduction).

> Mocclzleling: creating a simplified model of an object forii
study.

> Abstraction: highlighting the essential propé
object and ignoring unessential details.«




3. MeToan HayKOBOro AocCniaXXeHHA
3. Scientific research methods

2 CneuianbHi meToau —

[0 HUX HaneXaTb Ti, AKI BAKOPUCTOBYIOTbCA B
OKpEeMMUX rany3ax HayKu:

> EKCnepuMmeHTanbHUil meToph: aKTMBHE BTPY4YaHHA
Yy MPOLEC i3 MEeTOI BUBYEHHA MOro BAaCTUBOCTEM |
3aKOHOMIipHOCTeN.

> CTaTUCTUUHI meTogu: aHani3 BeJIMKMX MacuBIB
AaHUX 13 BMKOPUCTAHHAM  MaTEMATUYHWUX
moaeneun.

> MopiBHANbHMIA MeToA: 3iCTaBNEeHHALPI
abo npouecie A4NA BUABNEHHA iXHIX
BiAMIHHUX puUC.

—




3. MeToau HayKOBOro AOCNiAXEeHHA
3. Scientific research methods

2. Special methods —

these include those used in individual branches of
science:

Experimental method: active intervention in a
process in order to study its properties and patterns.

Statistical methods: analysis of large data sets using
mathematical models. |

Comparative method: comparison _
phenomena or processes to |dent|fy thei
distinctive features.



4. I[HCTPYMEHTU HAYKOBOro A0CNiAXKEeHHA
4. Scientific research tools

1. IHCTpyMmeHTU 360pY AAHUX:

1) aHKemyB8aHHA — BUKOPUCTOBYETbCA ANA OTPMMAHHA
IHPpOpMaLLii Big, pecnoHAeHTIB Yepe3 3annUTaHHA.

2) iHmeps’to — rinbwmnin cnocid oTpUMaHHA AaHUX Yepes
be3nocepeHE CNiZIKYBaHHA 3 Y4aCHUKAMM.

3) cnocmepexceHHA — diKcaLia NoBeAiHKN Y/ 3MIH Y
cepenoBuili 6€3 aKTUBHOrO BTPYYaHHA.

4) ekcnepuMeHMasbHi ycmMaHo8Ku — cnediiasil
NPUCTPOT ANA NPoBeAEHHS KOHTPO/bOBAN
eKCnepuMeHTIB.



4. I[HCTPYMEHTU HAYKOBOro A0CNiAXKEeHHA

1.

4. Scientific research tools

Data collection tools:

1) questionnaire — used to obtain information from
respondents through questions.

2) interview — a more in-depth way of obtaining data
through direct communication with participants.

3) observation — recording behavior or changes in the
environment without active intervention.

4) experimental setup — special deV|ces for
controlled experiments. g




4. |[HCTPYMEHTU HAYKOBOTIO A0CNIAMEHHA
4. Scientific research tools

2. I[HCTpYMEeHTU 06pOobKU AaHUX:

1) cmamucmuyHe npoepamHe 3ab6e3rneyeHHs —
BMKOPUCTOBYETHLCA A/18 aHaNi3y BEAUKUX AaHUX.

2) mabauyHi npoyecopu (Excel) — ana obumncnets i
nobynosu rpadikis.

3) cneuianizosaHi npoepamu mooenrsaHHA (MATLAB,
Simulink) — pna cTBopeHHA MaTeMaTUYHUX MOLEeNEilsy




4. [HCTPYMEHTU HAaYKOBOro AOCNIAXEeHHSA
4. Scientific research tools

2. Data processing tools:
1) statistical software — used for big data analysis.
2) spreadsheets (Excel) — for calculations and graphing.

3) specialized modeling programs (MATLAB, Simulink) —
for creating mathematical models




4. I[HCTPYMEHTU HAYKOBOro A0CNiAXKEeHHA
4. Scientific research tools

3. IHCTPYMeHTU npeacTaB/ieHHA pe3y/bTaTiB:
1) epagpiku ma diaepamu — ansa Bi3yanilalii JaHUX.

2) npezeHsmauii (PowerPoint, Google Slides) — aonsa
AEeMOHCTpaUIl pe3ynbTaTiB ayanTopil.

3) HayKosi cmammi ma 38imu — OCHOBHUM cnocib
NOLWMPEHHA Pe3ynbTaTiB Y HAYKOBIM CMNi/IbHOTI.




4. |[HCTPYMEHTU HAYKOBOTIO A0CNIAMEHHA
4. Scientific research tools

3. Tools for presenting results:
1) graphs and charts — for data visualization.

2) presentations (PowerPoint, Google Slides) — for
demonstrating results to the audience.

3) scientific articles and reports — the main way to
disseminate results in the scientific community.




5. ETanu npoBeaeHHA HAYKOBOro
AOCNIAYKEeHHA

HayKkoBe AocniaxeHHA 3a3BMYyan NPoOXoanTb yepes
ANeKiNibKa eTaniB:

. Bubip Temun Ta noctaHosKa npobaemmu.

. Ornap niteparypm.

. PopmyntoBaHHA rinoTesmu.

. MnaHyBaHHA AocniaXKeHHA.

. 36ip AaHuX.

. AHani3 paHUX Ta iHTepnpeTauia pe3yabTarTi
. NMiAroToBKa BUCHOBKIB | peKoMeHAawii
. My6nikauia pesynbraris. "
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5. Stages of conducting scientific
research

Scientific research usually goes through several stages:
. Choosing a topic and stating the problem.

. Literature review.

. Formulating a hypothesis.

. Planning the research.

. Collecting data.

. Analyzing data and interpreting results. &
. Preparing conclusions and recommend
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. Publishing results.




BUCHOBKMU
conclusions

MeTogonoria _HayKoBOro  AOCNIAMKEHHA € HEBiA EMHOIO
Cknagosoto  6yab-AKOi  CceprMo3Hoi  Haykosoi  poboTw.
JoTpumaHHA i NPUHLMNIB, BUKOPWUCTAHHA BiAMOBIAHMX
NiAXOAiB i Cy4aCHUX IHCTPYMEHTIB 3abe3neyye AOCTOBIPHICTb
OTPUMAHUX Pe3y/IbTaTiB i CNPUSE PO3BUTKY HAYKM 3arajiom.

3HaHHA OCHOB METOA0NOrii A03BO/IAE HE NMIE NPaBUIbHO
OpraHisysaTu _BfacHe [JOCAIOXEHHA, ane W KPUTUYHO
OLLiHIOBATN POBOTU IHLIMNX YUEHUX, LLO € BAXX/IMBUM aCNEKTOM
akagemiyHoi AiANbHOCTI.

HayKka nocTinHO pO3BMBAETLCA, @ PA30OM i3 HElO 3MIHIOION
N YOOCKOHANOKOTbCA METOA0/10rYHI NiAXoAN Ta iH
AOCNIAKeHb. TOMY KOMHMW [OOCNIAHUK MaEs
NOCTIMHOIO BAOCKOHANEHHA CBOIX 3HaHb i

chepi.

—




BUCHOBKMU
conclusions

The methodology of scientific research is an integral part of
any serious scientific work. Adherence to its principles, the
use of appropriate approaches and modern tools ensures the
reliability of the results obtained and contributes to the
development of science in general.

Knowledge of the basics of methodology allows not only to
properly organize one's own research, but also to critically
evaluate the work of other scientists, which is an important
aspect of academic activity.

Science is constantly developing, and me
approaches and research tools are changing’
along with it. Therefore, every researcher
constantly improve their knowledge a

—







