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DEVELOPMENT OF ALGORITHMIC SOFTWARE
FOR DETECTING INTERFERENCE IN THE OPERATION
OF METHANE CONCENTRATION SENSORS
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REPUTATION CONTROL AS A STRATEGIC RESOURCE
FOR INDUSTRIAL ENTERPRISES: CURRENT CHALLENGES
AND PERSPECTIVES

vitolfwiydgovvdAwldS s UL U { WYL RE
1t JIRrRegf JIRrRM Jwrltr|lfoul: wuvYydey w I
v lrtelrsurIR
DavydenkoO.V., OasupgpeHko O.B.,
Student, gr. 17@4-1PhD, sz H j dzls 24-1¢Hg. ,1 7 4
LLC fiMetinvest polytechnic v [ 1 c¢u j A dz ydzd?2 Lk dz
technical university, ¢l il dzojfMmls fdz Isj
Zaporizhzhia, Ukraine d3. 1 Of ste’ 3y v vete
Koyfman O.0., KoWdmaHn O. O. ,
PhD (Engineering), ¢ . Is. dz. , HBYyJ dzls,
Associate Pofessor, LLOMetinvest vfl cujnds yded?2 £k dz
polytechnic technical universiy ¢cfdls" dojifmls fsdz Isj
Zaporizhzhia, Ukraine d3. 1 Of s’ 33w, wvlts

Reputation is one of the key intangible components of modern enterprises
shaping their perception among external and internal stakeholders. In the
scientific literature, reputatiois interpreted as a collective judgement of an
enterprisebds quality, reliability,
based on its activities, achievements and communications. Reputation as an
entity is regarded as a strategic asset capable cfcitimg competitiveness,
financial stability and overall trust in a company.

Reputation control as both a scientific and practical discipline aims to
purposefully shape, mai ntain and enh
audiences. This includes monitaggithe current state of reputation, assessing
its strengths and weaknesses and developing measures to achieve a positive
perception. Reputation encompasses several dimensions, including product
quality, innovation, social responsibility, environmental Sustaility,
management transparency and employee relations. The impact of these
components is reflected in customer satisfaction, investor trust and the
efficiency of cooperation with partners.

Theoretical research in the field of reputation control andagament
highlights the importance of an integrated approach that considers both
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internal and external factors. Internal factors include production performance,
management system, employee satisfaction and the effectiveness of internal
communications. Exter a | factors encompass the
activity in the media, the level of social responsibility, involvement in
environmental initiatives and engagement with stakeholders.

Reputation also carries economic
financial performance. Companies with a strong reputation incur lower costs
when attracting investments, can secure better financing and procurement
terms, and attract skilled and talented employees. In contrast, a poor reputation
creates obstacles to devetognt, increases marketing expenses and may lead
to the loss of customers or sanctions from regulatory authorities.

Modern research on reputation highlights the importance of its monitoring
and management in the digital age. The growing role of social naadia
online communications significantly accelerates the speed of information
dissemination, both positive and negative. Enterprises must leverage tools to
analyse the sentiment of mentions, identify key topics and forecast risks.

Reputation control alsequires the use of complex mathematical models
and analytical approaches. The theoretical foundations include the use of
multidimensional models that account for the relationship between the

companybés performance i ndica,despits and |

the importance of the topic, the scientific literature still contains a limited
number of studies on automating reputation management processes and
leveraging artificial intelligence for dynamic analysis. This creates prospects
for further reselh and improvement of existing approaches, including their
adaptation to complex industrial environments.

Therefore, reputation is not only a social phenomenon, but also a strategic
resource that demands a systematic approach to management, incorporating
theoretical foundations, technological capabilities and current challenges of
the business environment.

Reputation control as a discipline is actively developing, particularly given
the growing significance of intangible assets in the global economy.
Aconpanyo6s reputation i s no |l onger
achievements, but also a tool for strategic influence on stakeholders, including
customers, partners, employees and investors. Contemporary approaches to
reputation control and management destmte the multifaceted nature of
this asset, combining traditional approaches with the latest technologies and
data analytics techniques.

In today's world, reputation is shaped not only by the quality of products
or services, but also by a company's apilb meet the social, environmental
and ethical expectations of society. For example, according to the Edelman
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Trust Barometer 2022, approximately 60% of consumers consider brand
reputation as a crucial factor in their purchasing and employment decisions,
while over 80% of institutional investors demand company transparency in
their operations, paying equal attention to ESG as to operational and financial
performance. This demonstrates that reputation management requires a
holistic approach addressing tilerconnection between business processes,
corporate communications and the external environment.

One of the key traditional methods of reputation management is analysing
public opinion through sociological research and surveys. This provides an
objectiveoverview of the attitudes of various stakeholder groups towards the
company. However, such methods lack dynamism and do not allow for a
prompt response to changes in real time. Modern reputation control tools have
significantly expanded the possibilitiefor analysis, monitoring and
forecasting. Some of the popular systems that are widely used in business
include:

1. Platform for assessing corporate reputation RepTrak System is based
on standardised metrics such as products, innovation, leadership, werkpla
civic responsibility and financial stability.

2. Platform for analysing social media data YouScan uses atrtificial
intelligence to identify trends, predict risks and analyse customer feedback.

3. Social media monitoring tool Brandwatch enables the arslyf
brand mentions tone, identification of key discussion topics and evaluation of
campaigns.

There are numerous platforms for managing digital marketing, content,
online mentions and reviews, identifying trends and evaluating the
effectiveness of campms, such as Reputation.com, Hootsuite, Sprout
Social, and others.

These tools enable automated moni:t
analyse the sentiment of mentions and identify risk trends, allowing
businesses to address reputational challengesgipn

According to Del oittebs Reputatior
consider reputational risks the most critical among other strategic risks to their
businesses, identifying reputation as one of the most important intangible
assets. The report alsovealed that 41% of companies that suffered
reputational damage experienced a loss in revenue, with some experiencing a
decline of over 20%.

Modern companies use reputation metrics as a key component of strategic
planning. For example, indicators such ast Neomoter Score (NPS),
customer satisfaction (CSAT) and media activity help businesses evaluate the
effectiveness of their initiatives and shape kvagn strategies. In the mining
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and metals industry, indicators reflecting environmental responsibility,
community engagement, business transparency, investment and
modernisation, and employee satisfaction are particularly important as they
influence partnerships and access to investment.

Modern mathematical approaches are emerging as key toolstiimising
reputation control processes, providing deeper data analysis and accurate
forecasts. Their application allows companies to evaluate the impact of
various factors on reputation more reasonably and adapt their strategies to
dynamic changes in thexternal environment.

Regression analysis is a basic method for identifying quantitative
correlations between internal performance indicators (e.g. product quality,
resource utilisation efficiency) and reputational indicators (media activity,
tone of mediamentions, stakeholder loyalty). This analysis enables the
company to identify which internal aspects have the greatest impact on its
perception and develop recommendations for their improvement. For
example, if a regression model indicates that switctongodern production
technologies significantly improves reputation in the long run, the company
can invest in relevant modernisation projects.

Systems of differential equations allow modelling dynamic changes in
reputation over time, considering the imtetion of internal and external
factors. This approach is particularly beneficial for predicting the-teng
effects of crises or implementing new strategies. For example, a system of
equations can explain how a company's speed of response to a quasi$sim
reputation recovery following negative events. This allows companies to
optimise their communication processes, develop the necessary
communication tools and minimise losses associated with reputational risks.

The Monte Carlo method is used to modied probability of various
scenarios and assess risks. It enables to consider a wide range of uncertain
factors affecting reputation and assess the likelihood of negative scenarios.
For example, the method can be applied to analyse risks in the evéarigef a
scale incident (environmental, hostilities, social disruption or egltack) by
modelling its impact on the company's reputation depending on the
effectiveness of crisis management measures.

Despite their significant benefits, implementing thes¢hods in reputation
control and management practices faces certain challenges. The main obstacles
include the complexity of integrating different types of data (e.g. production,
financial, social) and absence of a high level of automation of analyticabses,
the need for access to qualitative data and investment in data processing
technologies, the absence of standards and the dynamic nature of external
changes. At the same time, these methods hold significant potential for the
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development of reputatiomanagement. Integrating mathematical approaches
with modern artificial intelligence and automation technologies can greatly
simplify the analysis process and increase its accuracy. This opens up new
opportunities for businesses seeking not only to éffdgt manage their
reputation, but also to leverage it as a strategic resource to drive sustainable
development and competitiveness in the global market.

The automation of reputation control and management processes is one of
the most promising areas of diness development in the face of digital
transformation. In today's business environment, reputation is a
multidimensional asset shaped by a wide range of internal and external
factors. However, despite the growing importance of reputation management,
the introduction of automated systems capable of accounting for all key
parameters remains limited.

Today, there is a significant number of automation tools that monitor specific
aspects of reputation. For example, the aforementioned social media analysis
sydems such as Brandwatch or YouScan utilise natural language processing
(NLP) algorithms to analyse the sentiment of company mentions. Other tools
focus on assessing the overall level of corporate reputation based on standardised
metrics. However, while tlse systems are effective within their respective
functions, they do not provide an integrated approach to reputation management,
as they fail to consider the interrelationships between internal business indicators,
reputational risks and the company'stetyic goals.

The lack of comprehensive automated reputation control and management
systems is the result of several factors. Firstly, reputation as a phenomenon is
complex and multifaceted, making it challenging to formalise in the form of
mathematical maels. Secondly, the integration of data from various sources,
such as production systems, financial indicators, social media data and
stakeholder surveys, requires a strong analytical infrastructure. Thirdly, there
is a lack of crosendustry standards thed¢gulate the development of universal
reputation management systems.

Automated reputation control and management systems have prospects for
significant improvement through the integration of modern technologies such
as artificial intelligence and machifearning. By leveraging neural networks
and machine learning algorithms, these systems can process large volumes of
data in real time, detect hidden patterns and predict reputational risks. For
example, deep learning systems can analyse the sentimerdiafrmentions,
considering not only textual information but also visual content.

One of the main tasks in developing holistic systems is to create models
that account for the impact of internal business indicators on reputation and,
vice versa, the impactf @eputation on financial performance and company
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strategy. This approach would enable the integration of reputation control into
the overall economic planning system, making this process an integral part of
operational management and strategic development

In addition, automation reduces the impact of the human factor on
decisionmaking, which is especially important in crisis situations when
response time is critical. For example, in the event of a reputational crisis, the
system can automatically identiSources of negative mentions, assess the
scale of the issue and suggest effective measures to address it.

Despite the apparent benefits, modern businesses still underutilise the
capabilities of automated reputation management systems. Most companies
limit themselves to implementing tools for assessing specific reputation
indicators or monitoring media activity. Consequently, the strategic potential
of reputation as an integrated resource remains undervalued.

Modern approaches to reputation control are multidimensional and
integrated, combining analytical methods and digital tools. They allow
businesses not only to protect their image, but also to leverage reputation as a
strategic resource to gain competitiaglvantage. Despite this, there is
significant potential for further improvement, particularly through the
development of comprehensive automation systems that consider all key
reputational and business indicators. This will not only enhance the efficiency
of reputation management but also ensure H@ngn competitiveness in the
global market.

Such systems are critical for mining and metals companies, as they drive
better financial performance, sustainable development and stakeholder trust.
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Hj MlOlEkEMm L ORksoe dzj dedz” :

cClosed WieT 2 fytf * M dzts L Quagping)h j dzj (

cSecurei f sSEtsH Y j dzj , O dzncatdirmedCDtgQing;h j dzi  (
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fted yY' sz dzj BO' oltciBd 5@ ddflizo Ofsty * -
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s4Odzj Mism' B §jtojfmMkzeoOdadzy * HtojH B stsdz
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“dh [5, 6, 7]. 1I'H edHk ~fsHBat’® fdfk

tcsBSISO Hits ks dOo Ctsdzdh dp sets MjtejHse
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siMsedzdots LO flstejBd fjtej i3 N jdadaw s daj
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tcsCtsotcet telzh " w.

O dzOdz" L yddzdzed i HtsMdz' HY jdo@ CtesClkzs ydoa to
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| sdzcodzddz dgj Hsdz' S5y CtetsClz¥ ydrn tetsBBSIs' ¢
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MdMmlsj Bz ttsBlsO MlsOB ‘" dz' datss .
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ltcOrsealze yd odh j L OL dzOyj dzj , tesL totsB
CtesC s yddsd totsB tsls Odzd, 0O IsOSCtsy Gflsdd
< dzOH dats 8 SO 90y dzde tst ftotsB dzj dyts s . r dzw
OolssteOiRd twieslsd L Of s tsalzsdeOlsialy dedCr Is G
fshzCk 2 sflsdd' L Oy" ’ f OteOdBj ste* o, |
fcdtesHdy SGts o' HBBEKEZ. Kd HisL o tsdzd dzts

SflsddzOdz degsgts Cjtolzo Odzdz? tknatsdz SCtsClkzy
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"d3f sOy' 2dzdr  di3BHJ dzv R . 1 OMmistsmize Odzdzv G
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OF A FERRO-ALLOY PRODUCTION IN THE PRESENCE
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IMPROVING THE SAFETY LEVEL OF THE RAILWAY
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1. Download DIALux. Professional lighting design with DIALUSRL :
https://www.dial.de/en/dialudesktop/download/
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ANALYSIS OF WORKING INJURIES STATISTICS
AT METALLURGICAL ENTERPRISES FOR 2019 -2023
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MODERN ECO-FRIENDLY PRACTICES
AND PROSPECTS FOR ENVIRONMENTAL
PROTECTION
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ASSESSMENT OF THEENVIRONMENTAL HAZARD
OF PRYDNIPROVSK TPP COAL COMBUSTION WASTE
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Berezniak O 0., BepeszHak O. O. ,
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Environmental hazards are threats to the natural environment, health of
people and other living beings, which may arise due to various types of
activities, such as indtré&al production, agriculture, transport and others. This
can include water, air, and soil pollution, as well as the destruction of
biodiversity and climate change.

Environmental hazard assessment includes the following steps:

T identification of possibl¢hreats to the natural environment;

T assessment of the impact of these risks on the environment and
human health;
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T vulnerability assessment; identifying which ecosystems or groups of
people are most at risk;

T development of a strategy to minimize rigkseliminate threats.

Threats identification. On January 1, 2018, the Directive 2001/80/EC on
limiting emissions of certain pollutants into the air from large combustion
plants began to be implemented in Ukraine. The agreement regulates SO
NOx and PM, emissions from existing thermal power plants. The parties to
the agreement are the EU and nine Contracting Parties, including Ukraine.
Coal contains nitrogen and sulfur. Accordingly, in the process of its burning,
such pollutants as carbon mondeiCO, sulfur dioxide S£nitrogen dioxide
NO,, as well as fly ash in the form of suspended fine particles containing up
to 30% of PMo are released into the atmospheric[a]r A feature of fly ash
particles is a highly developed specific surface, whicformed under the
influence of high temperatures during coal combusfgnDue to this, ash
particles intensively absorb molecules of various compounds, including toxic
ones (boron, vanadium, arsenic, strontium, beryllium, etc.), from the flow of
flue gases.During the longterm accumulation of large volumes of coal
combustion waste in thash storage facility, toxic compounds contained on
the surface of fly ash particles, under the influence of external factors, enter
the natural environment, creatiaghreat to it.

ImpactassessmentA significant part of the existing TPP ash storage
facilities was designed in the 1960s and 70s of the 20th century, so almost all
of them have exhausted their design capacity for waste accumulation.
However, at a notdd number of the ash storage facilities, particularly at the
Prydniprovsk TPP, the accumulation of fly ash continues, which currently
significantly exceeds the design indicators. Under such conditions, the
presence of heavy metals and toxic substanceég ash particles contributes
to the pollution of the soil and groundwater of the surrounding areas. This can
affect local ecosystems and lead to a loss of biodiversity, including a change
in plant species composition, as well as a decrease in crop yieltie same
time, fly ash is a finely dispersed material. When the beaches of the ash storage
facilities dry out, the particles easily change to a suspended state; under
favourable conditions, they are lifted by the wind quite high and transported
to consilerable distances. The expansion of the area of ash storage facilities
leads to an increase in wind erosion from the surfaces of dry beaches due to
pretty high values of the average annual surface wind speed, which are
characteristic of the Dnipropetrovélblast in general and the city of Dnipro
in particular [3]. Accordingly, the increase in wind erosion of fly ash leads to
significant pollution of the atmospheric air of the city of Dnipro with
suspended PMand PM s particles, as well as increases tedimentation of
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suspended particles in the areas adjacent to the ash storage facilities. Thus,
over time, ash storage facilities become sources of secondary pollution of the
environment since the content of harmful substances in them gradually but
steadilyincreases.

Vulnerability assessmenAn area of soil, atmospheric air, and water
contaminated with compounds of heavy metals and toxic substances is formed
around the TPP ash storage facilities, which accumulate pollution for many
years due to the lack pfocessing of the stockpiled fly ash [4,5]. According
to the results of studies [6,7], loitgrm exposure to such pollutants can lead
to a severe deterioration in the health of the population living in this larea
particular, the risk of respiratory anallergic diseases, diseases of the
cardiovascular and central nervous systems increases, as well as the risk of
genetic damage. People with a weakened immune system and existing chronic
diseases are the most vulnerable to the effects of such pollutants.

Strategy to minimize risks. According to various estimates, up to 500
million tons of coal combustion waste have been accumulated in the ash
storage facilitief Ukrainian thermal power plants. According to research
materials 8], the utilization rate of oal combustion waste in Ukraine is about
30%. The strategy for minimizing environmental risks associated with the
accumulation of enormous amounts of coal combustion waste products in TPP
ash storage facilities consists of the development of an enviroaltyesdfe
and wastdree technology for processing the stockpiled fly ash, the
implementation of which will allow the complete processing and utilization
of the accumulated coal combustion waste produletsparticular, this
technology should provide, irddition to the processing and utilization of the
carboncontaining product, the extraction and utilization of the -ron
containing fraction othe stockpiledly ash P,10.
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ECOLOGICAL AND ECONOMIC FEASIBILITY STUDY
OF THE IMPLEMENTATION OF THE ACS IN TRANSPORT
FOR REDUCTION OF EMISSIONS INTO THE ATMOSPHERE
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fjLbd 5Od d&sHj d o Odgdzy MdMisj & (5) o

0.(0) =4.0]. [x(0) = 1.5.(0) = 3.0]. [¥(0) == 1.0.3(0) =2.0]}: @ := 0.Lim := L:d := 3.0: e == 1.0: b1 := L.I;
; Hlu+iu(n+)|H 01
de

D(x)(r) =3(1). D(¥)(r) = a-(x{r) — bI)-(x{r)—b2)3(1) —

int:= [[x(0) = 1.0,5(0) = 4.0]. [x(0) = 1.5.(0) = 3.0]. [x(0) = —1.0.y(0) = 2.0]]

Punc. 2. dparvMeHT MaplepaxyHky B CK
as3zoBOil TpaekTopii cumctemnm (5
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Y CSkoOdd?2 odfOHBS Ml' 2C¢ et GteOdd Ydzsa
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APPLICATION OF MACHINE LEARNING
FOR CLUSTERING OF COMPANY CLIENTS
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esLf ' L dzO0g Olsod S tslOR H ' 5C sdals j dzls, 0O IsOC sy
h ORtc02Mlsoa ©, GBHBOdE, odklste' "dz' 7 kO L tso

[ Oh ddzdzj dzOo yOdzdz? o B ' LdzgjM' OCIdodes L
te' L dzd ~ ftesyim' o, LSt 3O k2 ¢ dzOfmdW " ¢
s zOMmils j By BBEHY wWCd2 LBsélz dzgj dzdhj CteOh
Odzy 2 jWiSlkdoadzg "] OHOfIlkzoOld MmMlstcOIlsjc
fesfsLdy’ ' HAEY Coydscet M ¢y dels OC dzf dzetzls 4
9 Bl 9dSstedMmMlsOdets fkzBdz' yded?2 dzOB " to
CdW stedzOYy' ¥ ftes S dz' f dzlst e . [ dzv B dz b W
totsL f SH ' dzj dedes S dz' ‘ dzlst 9 dzO € dzOfplsjted, HJ
B ' d " tjdzj oOdzlsdz §ssMmlsOoadzjdz 2 LOHOY'

df['Age’] = df.vear_Birth.apply(lambda x: end_data.year - x)

df[ "Month_regist'] = df.Dt_Customer.apply(
lambda x: get_diff_date(end_data, x, type_date ='month'))

Pnd.JogaTKOoB.i O3HakKu, AKi 6ynyTtTb B
ona KnacTtepuszauyii (nopginy Ha rpy

1] v fse jHjdedzy oM’ R dzjsBR HdzdR O
ftoso j Hj dzdz? C zOMlsjtedzsets OOz Lk kO s
wOMsky d WDCktsted todf.

ljtepH LisMjtejHdy 5 §sBEZHBO GBS BSH| d |
HSHOISCSolz ' HeslksoClk HOddE, O MO
" defilstelz d3j dzls z StandardScal er, wed?2 H I
Mited Hdz a3 w ¢ Histe' o dg® * Bz dzs 1O BHJded Y
iWiCIlsdoldadB dzj odisfij o , wed?2 LOmMbbtssalz’ st Mmw
CdzOfmisjte' L OY" .
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num_cols = [
‘Age’,
"Income’,
‘Month_regist’,
‘Sum_Purchsed’,
‘Count_Campaings’,
‘Recency’,
‘NumDealsPurchases’,
‘NumCatalogPurchases’,
'NumStorePurchases’,
'NumWebvisitsmonth',
‘NumWebPurchases”',
‘MntWines®,
‘MntFruits’,
‘MntMeatProducts’,
‘MntFishProducts”’,
‘MntSweetProducts’,
"MntGoldProds’

Pne. Bi gpi 6paHi O3HaKun And npoBepeH

«O —
. i
Hy,
ZiMlsOdzH OtelsdL 59 Odz® tsL dzOC O;
Al LdzOyd dedzv tsL d20OCd f jodzsets tsBO' Clskz L«
Oi Mmj o jLHdd® y j dedzy L dzOSCd Hdzw of' 7 tBd  Cls
SsiflsOdzH Otelsdzy o' HRaddzj dzgdzv Hdzv BL &2OCd =

cS LOLdOyOdztsfm! tOde " j, fitejH YsBlzH
C'dz §' Mls! CdOMmlsj' oa. [d&¥ Y 86t MCStE
ted 8.

Distortion Score Elbow for KMeans Clustering

—== ebow at 3. score =19208.520

azn00

Pnc. 3. BcoadeoBWEBM®OMIA Ki TbKOCTI K J
3a pgonomMorotw 6i 6niotTekun yello
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labels = model.predict(X_scaled) # df_new
labels[:2@]

array([2, 2, 1, @, 2, 2, 2, ©, ©, @, ©, 2, 2, 9, 1, 2, @, 1, @, @],
dtype=int32)
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VIRTUAL SIMULATORS AS AN ELEMENT OF INFORMATION
TECHNOLOGY APPLICATION IN TEACHING PHYSICS
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DATA MODELING IN MATHEMATICAL DISCIPLINES USING
MICROSOFT EXCEL
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odCstcdMmMisOld ¥@Rts@kzRE: =B2

vikzls 1B dzOj CC&z ¢ fijlf'ts,H OBBC . Excel Oo st
sB yd fdzd Is ftedBlzlstsS HAv of! sets Misse f yw.

2. 0dOdz’ L HOdedr (t JGtegMm' w)

ltedC dzOH: 1 8BERZHtS9 O twjcetejMm' 2dets’ BsH | dzf
LOdzjydets 9" H odlsteOls dz0 toj ¢ zO Bz

i sLOOW L Odada” :

1. veo' BBSdz' Is' 9 C zOHE EC & ¢ dzO tethO dzn O dzdf Bz® dz'
dzj HeMisEf dzO, dzi sBR ' Hdzs L O9a OdzlsOy diIsd dzOHE
] OtcOBjIsted Y 1 OHBkHBad Y 10Cjls OdzOdz' L Iz)

2. ldBjte'ls! c¢ctjceteimM we, 9C0y"Is! H' OfC
L 3" dadzed = .

3. 1" Mmdzv dOlsdmMC Odzdz? bPpezdHxkxcel thswiihy
CjW' y' ‘ dZsOdid, WGC' Rk odSstwdfhisselzo

3. J[flddiz3' LOY"' v IsO BsHj dz¥ 8 Odzdzy fyj dzOts

ltedC dzOH: [ OSEMdAB LOYy' v ftedekzlsSCkz LO tsB

it SLoOWL Odada" :

1. IMmksOdtse ' Is! &Rjlk, dOfteds dOH, &GOS M
sy Mz M ftedeklssC.

2. ve " iBC dz Is! 1 shiz¢ te' h j dadzv (Sol ver)
sflsddz' L Oy" L d3' dzdz’ SO B dJ 4 dedzv ( dzO
zOvw o dz' tj mMkztemd) .

3. Solver LdO2H] tfflsddOd daj L dzOyj dadav ,
fesHkzSyYy' ~ odutBdkd § s BOS B BOd dats

4. 1" LEOd LOy'w HOd-R

ltedS dzOH: 1 sBRZHBO9 O GCLOW' CO L Odzj 4 detsfipls

{t sLo 0w L Odgdg” :

1. lojH"Is! LdOyj cedz? ' dz ®» GHdzBBRE fist
"z s il .

2. IdH' d&' k! HOd kO BBjt'lk: Ikdf c©O
CGtecOW' € (Scatter Plot).

3. Excel fsBRZHES COW " ¢, wed?2 fs¢COL
LOdzj )y des o' H Yy dzad, hts HBfBBOCO' E 9o L Iz

5. wlOldmisduydzd?2 OdzOdz' L

1ted S dzOH: [ Budmdzj dedzv Mmjtej Hdz 5° L Otetf dzO
odojHjdedzd @' sseteORBd HAZYW OdOd&Z' Lz HESA S

t sLo 0w L Odgdg” :

[ dzw fMjtej Hde BE B L dzOyj dzdzv Btsy dzO 9
=AVERAGE(B2:B100)
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[ d&zv MlsOdeH Otelsdets@ts © "  Haddzj dedg? : =STDE\
] MsctcOBBE dBtsy dz0 ftsBkHEZoOIsd ydteiL ¢
sB fCOLOId teSLYBH' dz HESARBH " o

6 ldStstedmMis Odedzy BOS s’ o

1 tedC dzOH: (U WS RAYdEueG L HOkJR ' tsL o

i sLOOW L Odada” :

1. 7004 dh " Is! BwBOCEwEM: (sLesBddS Y 1 Ot
(O ted S d&zOH, | mportData).

2. 1detsdz02lsj H' ("' BYftstels HOdzdn, W iste

3. 10ajteh'" s LOfdfm. uvjtfjt hsgoOLE, ¢
Of fpls " Is¢ BOS tets . A LdzOydes ftedhoad
tczlsddzdzd = L OH OY.

Excel ‘ fslsyddds ' demlstezdzj delssdz H dzv
OdzOdz' sd¢d LOoaHwCd Mmoats’ &3 sy dzde sfiylsw o3
Oolkts®OIL Oy' °~ ey, fiH e Odd' d SWsACHSINS 5o,z %
Cdzgmlstelz g dzalsd SO BOCtwwsmd, Excel ff totsh
jStdsi MsOB O OdOd kS Od LisMmjtej Hdlso
ftod2dwilsls' B tkdalstso Odedrn to' M jdzt . 1 ted¢
iWjiCldodats BSYUED tdgjjchay i kedd 2 2 OdzOdz' L
fOteO®Bj sted, y' ddksd MsOkdmsdyd = OwLOS
tetsB d s Excel dzj L Oz’ dzdzd d3 Hdzv h o dHEC SC
ftotso jHjdedz" OdzOdz' Lz to' L dadrn | € tsdatsdy’ ydzac
OdzOdz' s ClsOsf Sz dzlslzo Odedzy L e Qo dz' dzf:
ExcelL OB j L ff j ykz* B Mstse oy Isjtste] Isdydad
O0dzOdz' sdydeddzd L OH OYO&J, HtsL o sdzv 5 yd 1y
dz0e d yss ¢, w g BOs Is! 9 0y dzd o j L dzOyJ dzdz
H' Wz datsyls' .

Mepeni K BMKOpPUCTAHNUX p[Xepen
1. 1 OlOdRO2 dz' dz¢ ] Excel . fsLe HEZo O
floscdesL Zo Odadz? L o dCtstedisOdzdzy &3 dzOH B kZ H
sd 9: JdHOeaddylets [ "tO. s, 2023. 240
2. Kaidan, N., Velychko, V., Fedorenko, E. & Kaidan, V. (20Z@e
use of computer modeling in the educational process based on the example of
studying Coul ombés | aw. Journal of
2871, XVI International Conference on Mathematics, Science and
Technology Education (ICeNaSTEd 2024) 1®5/2024 1 17/05/2024
Kryvyi Rih, Ukraine. doi:10.1088/1748596/2871/1/012014
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THERMAL ENGINEERING CALCULATIONS AND RESULTS
VISUALIZATION USING MATLAB AND PYTHON

sy o mp wyy w

t dmuvysrR U Juwyuvdf L
tryvfrvduvwl 7 IR R &

s 0 1PYTHON MATLAB u

Miroshnychenko S.O., Mi powHunyeHko C.
Senior Teacher, MisOteh d2 o d¢ dzOH Oy,

LLC ATechnic vl cujndsd yded?2 kdz
AiMetinvest [ ¢fils' dojfls fd Isj
Zaporizhzhia, Ukraine 3 1 Of Bte' YW v ¢t

sz yofggzlstsHd HEtsMdz Hy Jj dedzr Htetsyjm' o 4t
fslstcjBlzels: jWjClsdodzdrm ' deflstekzdij dzls' © H &z
SO o' LEOE L OY' cjLbkd IsOIs" 9, wg' B L O
G dzz y&¢ ' Mmls: ftod odStsted Mis Odzdz' . 1 Olsj f
tesL f sgfgedary Hdzw 9 COLOdedr LOHOY BGisted O
Matlab[1]Is© Py2f.hown LoedwL Sk L ydd3 ftese j HJ dats
9C0OLOddr LOMBB 8 &O Htod ¢ dzOH' tej Odz' L Oy
sJ f dztstsB 3" dzlz, ftoesh jdzd2 BOLj BOIsGyded2 s
it " Ad30dz0 BO' o dc dzw H:

avy el

o | Y Y h
Hpilsj @3 j e Ols EweOs jlsd3tdiOs Olsztc © dzOo C sdzd M dg' 5@
s tiyofm, ro.

[ dzw tetsL o' W L Odada? HdWjtej dzy' Odz' dztse s
sjfdztssBd3 dzz © Pyt hoadeint GBS 5 tc s O dg'ts fr) Isiz]] lds'1
B ' B dz' Ssifyyjniggrate] 4] , StsH ' we E Matl ab L OMml
34 Isdasled5[s].

lod (st odw dz dgscBz OdzOdR" o' difsteity iz fig bO dizh
odWw e dzj dats s dzd o sMis’ L O dzOMmis z § dzd di3d
jeds® ydkshs' c&sed ftscttOBze Odedz? Ma
M jy Od Lo 0dd?2 MddsOSmdmn HiY ttstlsd
), o Iss?2 YyOf w¢ Pyt hons fesdstaylsjbs, ' Qkifjs
B3tsy dzd & * fls ZOZzOh skzo Olsd toj Odz' L OY* 8
BisHj dz o Odzdzr  (tedfy. 1, B) .
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1 8Ctoj BBO,odeidf HIsASH totsL o 6W L Odadz?y HAW jtoj dz
odSCtstedmistsa z’ OdzcstcdIlsds L SODA, wed2

4t &3d S Ols YO dglgl »H delyj Isf stefisC d - Md M
IStSH ‘0oded58 OL 2° Is! mw  dzGCs zdgiddastz ‘B j-BolB 26 @
wed?2 CtOhj fteOys ' L dgj ytstemilsC d
tetsL tc O roleitr sakzls totsdzt © dztsC Odzr dez f s
oded5 L O oadettsd CtedMmiskzeo OYoO B3
OpfMsdzé Isdzts” , 1SOC ° o' Hdesfdes™ s

t_start = ©; t_stop = 100; t1@ = 18;

Te = 400; step_number = 1000;

tRange = linspace(t_start, t_stop, step_number);

[tSol, TSol] = ode4S(@sinterODEfun, tRange, T6);

[~, idx] = min(abs(tSol - t10)); T_1€min = TSol(idx);

plot(tSol, TSol, "r", 'DisplayName’', 'smina TemnepaTypn sim uacy')
hold on; scatter(t16, T_1@min, d');

text(t10+2, T_10min, sprintf('%.1f °C - TemnepaTypa uepes 10 xe oxonomxexsa', T_10min), ...
‘Color', 'red’, 'HorizontalAlignment', '

plot([t_start 18], [T_18min T_18min], 'r—', 'Line 8.7);

plot([t1e t10], [t_start T_1@min], 'r--', 'LineWidth', 0.7);

title("0xonopxenns 06'exTa (Matlab)") uTys 1

legend("3mina TemnepaTypu Bip wacy"); xlabel(“uac (xewunuwu)"); ylabel("remnepatypa (°C)")
xlim([t_start t_stop]); ylim([t_start T0]); hold off;

function dTdt = sinterODEfun(t,T)

end

0)

import numpy as np
from scipy.integrate import odeint
import matplotlib.pyplot as plt

t_start, t_stop, t10 = 0, 100, 10
Te, Tn = 468, 20
a, step_number = .058, 1000

def sinter_ode_fun(T, t):

return - a * (T - Tn)

t_range = np.linspace(t_start, t_stop, step_number)
T_sol = odeint(sinter_ode_fun, T8, t_range)
T_10min = T_sol[np.abs(t_range - t10).argmin()][8]

plt.plot( “ags: t_range, T_sol, ‘r', label='smina Temnepatyp sin uacy')

plt.scatter(t10, T_18min, color='red')

plt.text(t10 + 2, T_1Omin, s: f'{T_10min:.1f} °C - Temnep uepes 16 xe oxonoaxewws', color='red', ha='left')
plt.axhline(y=T_16min, xmin=t_start, xmax=t18 / t_stop, col ed', linestyle='—', linewidth=6.7)
plt.axvline(x=t10, ymin=t_start, ymax=(T_16min - Tn) / (T@ - Tn), color='red', linestyle='—', linewidth=0.7)

plt.title("Oxononxenns 06'ekta (Python)")
plt.xlabel('uac

xaunuun) '); plt.ylabel('Temnepatypa (°C)'); plt.xlim(left=t_start, right=t_stop); plt.show()

B)

Pund. Mpor pamHi peani3auyii cnpoweHOI
Tennoo6Mi HY MoBaMuW nNnporpamMmyBaHHA N
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lted o' LEOd IsOg' 'Hspid Bogjld®® tBdHO O L |
f slskzy dz " defplstclkzdsj delsd Hdzv Y sBEHBSOd @tcOl
B'dz M Ltelkyded? " delsjteWi2f Hdzv " dalsd 6O Isc
ssH' w¢ B'Bd BIjSCO Python Matplotlib
Hdzv flescB@BhszsOdedzy o' LEZOdz' L Oy' .

1ted oEtsH j dzs 9 Odzda' SABdzsHY jdzdzv ©BBO' Clskz
f syolStse 5’ sj &3 j cOkzted 400AC BdHO O
"' HJ dzls d ydz tejLEzdz IsOIsd (tedf. 2), s o
BOIls j d3OIs d Yydets®™ IS H j dolz' IseO tdsestyddz’ sndst © HsSB QA «

OxonofxeHHs o6'ekTa (Python)

400 —— 3MiHa TeMnepaTypy Bia Yacy

350

300

_..\ 232.6 °C - TeMnepaTypa Yepes 10 XB OXONOMKEHHS

TemnepaTypa (°C)
N
S
3

) 20 40 60 80 100

sac (xsunuu)
400, OxonopxeHHs 06'ckra (Matlab)
a0\
\
\
\
300 \
X
G 250 )
T == Q\ 232.6 °C - TemnepaTypa Yepes 10 X8 OXONOMKEHHS
g \\
Ezoo \
o \
H \
2 150 N
&
100 M
\\‘
S,
50 s
o L
0 10 20 30 40 50 60 70 80 920 100
uac (xeunuHm)
B)
Pne. Bi 3yanisauia pe3ynbraTti B MOfAge K

Tennoo6bmMi HYy 3acobamu Python (a)
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lteso jHjdzd?2 OdzgOdz' L HJ Bsdemistclz’ hts ¢

iWiSlsdedzed d3d ' dzmlstclz d3j dzls Odzd i dlzts y jdfis HoJ. ¢
djtciHtsadhn j Matl ab dzOH O B' dz' h to t
Cdeflstelz 3 dzls Otc " 2 ‘L L e lz ydzd d3 Cdzls g teW
9diBdmMisOdzdz? SO Glstso te' h j dzdav , s70]
tesBdls! 2BGEB " HJOdz dzgdd3 Hdzw " dpyj dzi s’ o
Pyt hon, weo 9' Htg' L dzgv ‘' s+ fmw B' dz' h s
By dzde " Mist BjLECBh ssodzse s o dC sted Mlis O da
Hisfdz" Hded € * o, we! ftslstcj BB Is! 9"  HCtedIs
lds " t tSdthGJlsdztsGts LOMtsBlz tsHj dz¥ 9 O dada
L@y SO dOvweddrm tj Mztem' o

Mepeni Kk BUKOpPUCTaAaHUX [xepen

1. MATLAB. MathWorksi Maker of MATLAB and SimulinrkMATLAB
& Simulink URL: https://www.mathworks.com/products/matlab.hfiite
of access: 07.10.2024)

2. Welcome to Python.or@ython.org URL: https//www.python.org/
(date of access: 17.10.2024).

3. odeinti SciPy v1.14.1 ManuaNumpy and Scipy Documentatidn
Numpy and Scipy documentatioJRL: https://docs.scipy.org/doc/scipy/
reference/generated/scipy.integrate.odeint.html#scipy.integrate. ¢digtiat
of access: 17.10.2024).

4. Integration and ODEs (scipy.integrate$ciPy v1.14.1 ManuaNumpy
and Scipy Documentationi Numpy and Scipy documentation
URL: https://docs.scipy.org/doc/scipy/reference/integrate. (diatie of
access: 17.10.2024).

5. 0de45i Solve nonstiff differential equatioismediumorder method
MATLAB. MathWorksi Maker of MATLAB and Simulink MATLAB &
Simulink URL.: https://www.mathworks.com/help/matlab/ref/ode45
html?s_tid=srchtitle_site_search_1_od¢date of access: 10.12D24).

6. Matplotlibi Visualization with PythonMatplotlib i Visualization with
Python URL.: https://matplotlib.org(date of access: 17.10.2024).
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BUKOPUCTAaAHMNKX
2015.

1-8( 3) ,
Fedorenko Elena, Velychko Vladyslavaidan Nataliia, Soloviev

Vladimir Gamification in the process of studying logical operators on the

Mepeni k
Dicheva D., Dichev C., Agre G., & Angelova G.. Gamification in

education: A systematic mapping study. Journal of Educational Technology

2.

1.
Minecraft EDU platform, Proceedings of the 4rd International Workshop on

& Society.
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Augmented Reality in Education (AREdu 2021) Kryvyi Rih, Ukraine, May
11, 2021, P.10418. Access modehttp://ceurws. orgNol2898/paper05 pdf

3. 3OQHOdz 1. 1. UOtGOdZJdZQIS 1 . [ sl
LOMsB OB 42 W coy"' . 1@30@@@3@lsdzﬂhz€3t
WosCkd Isj sk rrl L. 2023 .-78. DDI3 .

https://doi.org/10.31865#13-266724153079132023295357

DOl https://doi.org/10.30525/978934-26-506-8-205
A PROJECT OF ORGANIZING A SYSTEM FOR DETERMINING
THE ENVIRONMENTAL SITUATION IN THE AREA
OF NUCLEAR POWER PLANTS

Ttgdlsov Jt1oruwun dAwwy wrRe R [/ Cc 1R

tsdff1wyrfw freuvor flsr 1 1w tf)u:
dbu L1 RM [ [ sutAlumsy ¢
Fil B.M., i nb B. M.,
PhD (Physics and Mathematics), € . -#3. dz. , HByj dzls,
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L SO Zo Odzdz" Oltsdgded 7 j dzj S Istetsils Ocdzy* 2

MdMmlsj Bz Hdzv OdzOdz' Lk HOdedr E odedzwH"' |
Bse s Pyt hon, wed?2 OolstsdzOlsdydzs tsy' o
detsto B3O dz! dzd &3 L dzOyj dzdzv d&5d L © L @dgts slagidr o O
L3 dz HOdzd = .

J mdzts e dz' Oomf jSIsd wsilkdd L Oy’
LOftcso OHdIsd dzOfmiskzy dzd 3d Ctcts¢ O :
T Oalslsd30|sq’L Oy v fsolsstes 9 Odzd n L O HC
ftesyj i’ LOo Odzls Oy j dgdz? IsO tsydfmiséd HOM
uOft]dmdzh o tedLdS fsBBddzsS (LBTdz hE'  dzC
T Hdzw LOBJLY jyjdedgv Istsydetsipls® SO kL@
odSCtstcdmlstsalzs s+ Mmw B3 ssHd & vddfiHsEd]] dzidz®
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HeBd COL' o, CoBYjdhizo Odadzy ftets zh j dzd A
HOdzd Rls i Bfdaf 2 Y tstcBOIs .

i Hdzw jWiClkdodssets LBjt' ¢Odgdz® ' HBMisk
BOLd HOdR - 30 te dz' Mitce " d OB ' dgh
ZOH ' 2dz Mls! LBjt' 60dedz? ' hodHC2 HBMIsET

I HdzY OdOdz' Lk odistedMmlssoksls! Mw {otsa
Pt hon, R, SQL, O kOSty Mfjy Odk Lo Odz
‘" Tableau, s LOBjLYjuyk® "redHCd2 = Ists-

I Hdzv sflsddiz" L Oy" °’ ftesc desL z 9 Odzda? Is
osdiBtedMmlssalze Is! Mw BjlstsHd BO" Jdedese s dzO o
( ARI MA, SAR) MA Issh

T H dzw 9" LEOdM L Oy’ Is © L9 Isdesfmls’ i
Msotstej dzdzy L o " Is" 8 ° HOhBtSIGH" 8, WC' tofsSL |
o' hjde . I B O, wCeO fted?2 i3O° te' hj dzdav ,
‘dzls jteOCIsdodzdr HOMNBBtEH' o8, WO tEAgl dzs 5 Is!

[Mdeso dz0 dBjIsO wsflksdd L Oy"' °’ steeOdz L Oy’
o dL dzOyj dzdzv JSBdzse ' Yydets”’ sBMisOdzsea € d o
ddzj CtetsfilsOWags dls d ftesyjfm tsBlsd L H C

dZzOH ' 2dz' P dd3 34 dzh L Olste Ols dzd 3. Ad HISL ¢
odfpdet SO tj S5 dzH Oy "'’ £ Mmisdmd Isj o3
mMdlskzoy" -’ (sMsBdzdots E oadfOHSE Isjrdasejd
fted2 d&3OIsd t' h jdedzw 20 Mdetse " Istsydedes @ O
1 0o jHjdBs fteds dzOH Istsets, wEC MmMdMmlsj BBO 1 te
1 jtejH f Yok si3lz dc@®g tslsds tc § dslis’'d.Mis o Qo lsts
tedyda3 H Odz ftes JjCtdse' ydz SO t©OH'
O0dzOdz' Lo Olsdmw (€' dzr € Mls yofmilsd dzs¢ OB
dZzOo Csdzdh dz' MmjtwejHtsadh j bhs). dv ftd€
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) ) o iodine -mdeT_ _ stat
year quarter station irg irg_index ) - radionuclides_i
radionuclides n
ndex
2018 1 JAEC 29 0.13 260 <0,01
2018 1 PAEC 105 0.16 147 <0,01
2018 1 HIYAEC 45 0.1 76 <0,01
2018 1 XAEC 31 0.07 26.8 <0,01
2018 2 JAEC 24 0.12 262 <0,01
2018 2 PAEC 113 0.17 73 <0,01
2018 2 HIYAEC 37 0.1 74 <0,01
2018 2 XAEC 30 0.07 27.6 <0,01
2018 3 JAEC 24 0.12 235 <0,01
2018 3 PAEC 101 0.15 45 <0,01
2018 3 HIYAEC 39 0.1 28 <0,01
2018 3 XAEC 33 0.07 30 <0,01
2018 4 JAEC 79 0.11 240 <0,01
2018 4 PAEC 92 0.14 77 <0,01
PunclNpuWknapg 1Tabnumuyi 3BIi Ty no ekonor
o6cTaHoOBLUI B 3O0HI po3TawyBaHHA arT (

ltesctcOBO Ctsdzo j olskz® H Odz' 9 WBttd3Ols
5B tetsB dzj dzG@BVOEMOR).dz

l tcBetcOBO o dL dzOYO* Hsf fMmisd a3 L dz0yd o
fsCOLdd SO0 dzO0 thmdtse ' yddzdedre MiIsOdzH Otels
Il dosHdIls! Mvw Cdzimsdz dzd?2 SO ¢ te Qliddzvy dzd 2
tejL zdz sOIs’ 9. [ dzw Yy'! sets odSistcdMmistse Izt
GteOW " ydesets " dzsjteW j2MMk) O Isj CMistsa d2
10 Mmdetse ' YOy’ so Odedr HOdzdr L Ofglststr
odojHjdedz" tojLEdz IsOIs' 9: Ctsdzd 5 OL dzd €
Codzd TRt dzgff " HsMWeO' destedzd. 1" HIMEBSC o
GteOW " €' 9 odotsHwWils! MW dzO jCttOdz HdzW L tclz
[ SHOIS f jtejHBOYO' o Gzdzw tedzj tsdzso
Slsted@Bkz' OdzOdz' L 9o tjydd3 tj Odzt desets Yo
[ dzv fsBlkzHtsod cwOW ' € 'toOH  hOmy 'L 5B te ABEAHLES
Cdzh OO lsted 9 tiydd toj Odz' deséts YC
B'Bdz' slsj¢d Hdzw o' LEOdE LOYy' ' matpl ot
[ issHOBd hlskzydesets ' dzlsj dzj Clskz IsO BsH
HOdzd n, HftosetcOBO ff jtej HB Odg®E ' 8802 B Iz ls dz'
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[ SHOLSCSo f jtejHBOYJ dzes HetsMisd2 ctoOW ' L
CstiedmMlskzeo Oy GO L3selz o9 jMmMisd HOM ‘ ts
tcj Oz degsdBz y O’

[ SHOIBS OCtsy Wtttz BOLEZ HOddR HdzW
hs dsdz stedls! mMw, d&OCo ftetsedztsL 2o Odzdzy Mls O

AJ?2 HtsH Olss¢ HsL o sdzd Is dWiCIlsdo dzts s
ttOH' Oy' 2dgz MdlkzoOy" & 9 L Bdz Ols s dzded =
fste’ odzt 8 yd sC0OLdzdCd L dested3Olsdo ded d&z3d L
tedLkzd sOIsd Hdzv sHOd hd=a H'2 GfitsBsk
Oo gBIs d ydats 8 fMdMmlsj d3ts s sfseo' hjdedzy ftedL da
Hitso J H J dzdaw fMdc dzOdz' o ' f 59" HEdd] dz L 1
Yd delstcOdz! dedrn ° i Myjodrms BtecOdz 9 o d¢C s5dzOc
stecOdz' L OYy' 2 O dzgOMmJ dzj dzdzv .
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USING GOOGLE APPLICATIONS IN TEACHING DISCIPLINES
OF THE PROFESSIONAL TRAINING CYCLE
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3. stsfdoddy' €d2,
# 2 yofmdzj sfe ' Is dz' MdtwjHtsadhj fMlstc’ &3S
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dzj sB R " Hdz flss OHOtjcg;lelsastq’afr] dzGratsy Oddstm'd = W
OCIsde dz' 2 9L O BBH' L' MlskH j dzZisOd3d Is
ydWtcse dn " demilstclz a3 dzls* o . ] y! sdi3kz ¢ s
" daW ste 3@ p'dszdS ¢ Oyt 2 dz danq’qu’ 9d¢ dzOH O
dzdhj LOGCOdz dz2 dzOodifd!L Odzﬂzts@@u%sﬁjdzddsq
sj ndzsdzse ' W 3] . JHdddB L do2s "  d " JWJj¢
z0o yodz dese s ftetsyd Mk odCtstedMls Odzdzy A
M 30 te dz’ Sjrdesdzse " Google HBLOBAzVE Is!
BJL fcdeo' wLCd HEts CtsdzCtej sdzsets ff tod Mist
d&ZOH O¢ Is! HEsMiskzy HEts ot tOd3dbisistso LiPB.J L
9dJC ZOHOY 9 IO MlskHjdels' 8 yj Ids& ediOay@is d
fslskzy dz " demistez a3y dzlsd  H dzw sBtetsBSCd HO
ftesyjmMsdz SO M dz' des’™ tsBtslsd dZOH et
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dz09 yOdedzw MO’ Hefmiskzf dz' P dd3 ftesmls' h d
Mz jdOCIsdodz " s O ftesHEZCIsdodz N s8 .

Google Clasoom i yj f slskzy dzd 2 " dzmstez d3j dzls H
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MikponpouecopHa npaktvka
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3aenanna Nioau Ouinku

3micToBHMIA MOgySb 1. MpUHUMNK NOBYA0BU Mi... i

. Nekuia 1. OcHoaH i NOHATTA M ikponpoueco...
NP 1. NepeTeopeHHs Mi i CMCTEMaMM YKC...
Punad. Mpuknapg HanoBHeHHA Google C

«Mi KkponpouecopHa npakTukKa»
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USING ARTIFICIAL INTELLIGENCE ON THE EXAMPLE
OF CHATGPT IN THE EDUCATIONAL PROCESS
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vlsostoj dzdzy Ui By sy jf ¢ jdzjteOyY' °  Isj
o 0Otc’ ¥ 9 Olsdmwa o' 4 difstOEAIsdH s ME ZOH dzgd = " ¢
odL dzOyoOsIs! Mkl L OosHOdzdzv, wCj ftslstc' B
Byl BOLd t'Ldkz MswkzClkztk. [ &z HEs
fies@BfIsd f so ddzdz 9 ¢ dztg yolsd totsadz Bs o dzts
Codelsj CMBoHGgetlzlr, L dM ty' CkoOdedr tojL kz
(Laquol)dzq’l) Isi S Mmls, Codastesdz! dzad?2 M dmts
IsOB dzd y lstsﬁts).

Qts‘ds f' ' HCOLBE, Chat GPT kOSCtYy &BO'
90 dzdo O ' dzW B3Oy W dzj fsobptc 9 O
Lodzv " slsted i3lzo Ols d B' dz: h f 4 tetsdzOd
dZCtoj sdzse s YOlsk. 1 Of ted € dzOH , wehis o
OHOdzdzy odStsdzzs Is' v  dzO (so f tots @ to
B wis! Chat GPT od¢stcdmlssolzeo Olsd dizd ~
dZJtGOu" ZOMlszf dzdr o Hftso ' HJj 2.
Oydzdets LOLdzZOydlsd, hts Chat GPT HBte,
OGOdz dzts¥ * dgi stedBOY' ‘5, wWCO oyj

sk dzO@ OdOd' L. OBt §shk¢ ' distedkoy'
®BOIs d dz;a tdalj' L £Qip s Ofs'dS st oCtz’ " j  Cha
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d

Qe - NI o

2 o HYftSeo ' H'. [HAdOSC §' dv tdts
jdzdr MEHYyjd@ ° HO8OId B' dz' h ¢t
sdodz LOYdlsd.

zbkyded?2 " dzsjdzj Sl o' H' ctO oymDfifdd
sfme " Isd. 1 t¢t] BBO, ' dsjcteOy w ' dasj dzj €L
o0y dzdodds Stz dO hdzwakz HB OHOfIO
"deHd 9" HEzOdz' dzd R ftslstej B fMskzHj dzls’ o . w
otcOntsolzea Od Milsd dz dz09 Yy Odzdzvw O oy deS ¢ )
fMlskHj dZsO O Mottt 9 0OIsd ' dzHde ' HEZOd da
ROl jtc' Okkk. ste' &3 kstsets, odCtstedmlsOdadgy
tesL oddzzlsd Stedlsduydai dBBdMmdzi dzdzy IsO dzOe d
fskHjdasd tsL odo O ls! Missd 5 ° @ dzOUD fils A ¢
Cdzls dzj SIskOdzr dest MdMmisd o&i3q .

28 Mshkz s' v odStstedmlsOdzdzyr Chat GPT
Bs)yj HsfsBsElsd o9 dSC dzOHOYUOMR ¢ jdzj telzo Olsd
SOCtsy Mlsotstes 9 Olsd dzO®o YyOdz' dz' BOIs j 6 O dze
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HaBeau oHAaiH cepsici, Wob NiATPUMYBATH 3anyueHHs CTYAEHTIB nia
4ac BipTyanbHWX KAACiB, NPY BUBYEHH ANCUMNAIHK "ApXiTeKTypa
KOMM'toTepis”

@ Ock KiNbKa OHNAIAH-CePBICiB, AK AONOMOXYTh NIATPMMATA 38/lyYeHHA CTYASHTIB NI Yac BUBUEHHA

AMCUMNAIHW "ApXiTeKTypa KoMn'toTepis™

. Logisim — iHCTpYMeHT Ana MoaentoBaHHA LmbpoBmx cxem. [lo3B0OARE CTyAEHTAM CTBOPHIBATH Ta
TECTyBaTH KOMN'IOTEPHI CXEMM, WO AOMOMArae Kpaue 3posyMiTi poBoTy anapatHux

KOMMOHEHTIB.

P

. Tinkercad — nnatpopma ana 3D-MoAeNOBAHHA | CTBOPEHHA @NEKTPOHHMWX CXeM, A€ CTYACHTH

MOXyYTh NPOEKTYBATH Ta CMYIKOBATH POBOTY Pi3HMX KOMN'KITEPHIX KOMMOHEHTIB,

w

. Edpuzzle - cepsic Ana iHTEPaKTMBHUX BIAEOYPOKIB, AKWMIA AO3BONAE AOABATH 3aNUTAHHA
BCEpeAWHI Bigeo, Wob nepesipuTi posyMiHHA Temu. Hanpuknaa, MOXHa AOAATH NUTAHHA NicAA

nosicHeHHA poboTh npouecopa.
Punc. 1. Mpuknapg BUKOpMcTaHHA Chat GPT

dlszHjdzlsd OSBY Bsykls: aditsticdMmistsa zo OI
hse HBYIBdBsEld " &3 fosvwhmddlsd MS dzOH dz f s
LOHOY' 1O tlstcdBOIsd f oHBuzERC zoo " dzOQff §BHO

Po38'AXv 3aBAaHHA: 3HanTV noxiaHy Ana f(x)=x(4,5) uepes
BU3HAUEHHA NOXIAHOT (FpaHuLIo)?

® [Aina obuncneHHs noxiaHoi q>ym(uﬂ'f(z) B uepes BU3HaUEHHA NOXIAHOT CKOPUCTaEMOCS
KNACUUHUM MIAXOAOM:
/ . f@t+h) — f(z)
z) = lim ———=~ %
=) h=0 h

1. 3anuwemo dyrkuiro, niacrasuewn f(z) = z5:

. Ot
f(z) = lim
h—0 h
2. Jani 3acT y 6GiHoMi: i posknaa Ans ap 0 cTeneHs abo HabAMXaEMO 3HaUeHHS

yHKuii. Ockinbkv ApoBoBUiA CTeniHb CKAaAHUIA ANA TOUHOTO Po3Knaay, HabavXeHe pileHHs

BUKOPWCTOBYE 3HAUEHHS, WO HabAMXKAETbCA A0 NPaBUAA MOXIAHWUX CTENEHS.

3. Ockinbky BiAOMO, WO NoxiaHa GyHKuii ™ Aopi nz"!, uu nepesi oTa

NIATBEPAXYEMO, LLO:
fl(z) =45-2%°

Omxe, noxiaHa f(z) = 29 33 BusHauerHam rpanuui sianosiaac CTaHAapTHOMY Npasuay Ana
cTeneHesux QyHKLIA.

Pnc. 2. Mpuknapg BukopumcrtaHHa Ch

Yy poO0O3B’ A3aHHI MaTeMaTUW4YyYHOT 3af
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1 tedwHEkZ dO Isj, Mt Chat GPT * & j dzj t
fitcjlsotstes 8 OyJ o3, 2t LHOBd fis! tetsL
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RESEARCH OF THE BUSINESS PROCESS OF SUPPLY
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The increasing need for analytical support in managerial degisaking
demands continuous enhancement of predictive analytics tools to process,
interpret, and visualize large datasets. These technologies enable tracking
trends within the business enviroant, assessing potential risks, and making
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more informed decisions. Substantial contributions to identifying these trends
have been made in recent years, especially in forecasting approaches within
data analysis, machine learning, and neural networks [5].

Among the basic predictive business analytics methods are interactive
visualization tools such as Power Bl and programming languages like R and
Python, which allow for the implementation of complex analytical scenarios.
Power Bl provides the capabilityfseamless integration with other Microsoft
products, offering visual data representation in dashboards. This tool is
considered highly usdriendly due to its intuitive interface and support for
interactive reports, which significantly enhances data smilo#tity for
decisionamaking. However, in the world of big data, the Power Bl tools have
become restricted. In contrast, R and Python are geared toward raeqgtin
analytical processing. Specifically, they offer functionality for time series
analysis, tassification, regression, and the development of madkaraing
algorithms. These tools provide flexibility for building unique predictive
model s and are widely used for analy
includes integration with TensorFlowPyTorch, and other tools for
developing neural networks, allowing work with large datasets and addressing
complex forecasting tasks [2]. According to [1; 4], simulation and machine
learning tools of predictive business process analysis completion times ar
more accurate. Specifically, tools based on classification methods have been
showing better results in terms of precision, which is crucial for business
processes that require strict adherence to deadlif@s.complex and
systemically related problemsjathematical and computer simulation is an
integral attribute of practical solutions.

Another effective IT tool for analysis is Orange Data Mining
(https://orangedatamining.com/), which supports visual programming and
enables the rapid creation of analgtiscenarios without deep programming
knowledge. This tool, along with other similar solutions, provides a bridge
between the capabilities of analytical programming languages and classic
office programs. This platform allows for integration with Pythorieeding
possibilities for analysts and providing capabilities for convenient visual
analysis, data validation and preparation, clustering, and other methods for
preliminary data exploration.

Interpretable machine learning is also actively used to deloecésts
and explanations, contributing to strategic decisiaking. For instance, the
study by [6] demonstrates using interpretable models for predicting digital
transformation, enabling reliable forecasts and insights into the factors most
influencing aitcomes. Thus, interpretable machine learning technologies
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build trust in models and facilitate their integration into business
environments.

Based on all the studies presented, modern predictive analytics tools,
including Power BI, R, Python, and Orangeachine learning methods, and
neural networks, are critically important for business analysis. They enable
organizations to adapt business models to dynamic market conditions and create
a foundation for datdriven strategic decisions. On the other harmh t
complications of methods and approaches to predictive analytics are solved by
using simplified visual methods and IDE programming languages (Python, R).
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3ANYYEHHA 30BHILHIX
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The project was implemented with the support of

‘ CENTER
for Ukrainian and European
\ Scientific Cooperation

The Center for Ukrainian-European Scientific Cooperation is a non
governmental organization, which was established in 2010 with a view to ensuring
the development of international science and education in Ukraine by organizing
different scientific events for Ukrainian academic community.

The priority guidelines of the Center for Ukrainian-European Scientific
Cooperation

1. International scientific everts in the EU

Assistance to Ukrainian scientists in participating in international scientific events
that take place within the territory of the EU countries, in particular, participation
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lecturers and scientists to international and European institutes, government
authorities of the European Union countries.
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countries as main speakers.
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