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301pHUK MICTUTh MaTepiaju 3a TAKUMH TeMaTUYHUMHU HanpsaMmamu: «IIpobaemu
Ta TIEPCIEKTUBH BHUKOPUCTAHHS EKOHOMIKO-MAaTeMaTUYHOTO MOJICTIOBAHHS i
iHpopMaIiiHUX TEXHOJIOTI B arpapHomy Oi3Heci», «IHdopmariiiini TexHomorii B
OCBITI», «3acToCyBaHHS 1H()OPMALIHUX TEXHOJIOT1H B €KOHOMII YKpaiHU — MOTJIs
MOJIOIUX BUCHUX).

Opranizarop koHdpepenuii: JIHINPOBCEKUN AepKaBHUI arpapHO-€KOHOMIYHUMN
yHiBepcuteT, kadenpa [HdopmaniiHux cuctem 1 TexHOJOTIH ¢akynpTeTy OOMIKY 1
¢iHaHCiB

Kondepenmiro 3apeectpoBano B YkpIHTEI (mocBimuenus Ne 841 Big 8 >kOBTHS
2021 poky)



Cexkunin 1.
IIpo6.s1iemu Ta nepcneKTHBY BUKOPUCTAHHSA €KOHOMIKO-MATEMATHYHOI 0
MO/IeJIIOBAHHS # iH(popMaLIiHUX TEXHOJIOTi B arpapHoMy Oi3Heci

INFORMATION TECHNOLOGY: TENDENCIES IN UKRAINE
Viktoriia Dmytriieva, Ph.D., Associate Professor
Dnipro State Agrarian and Economic University

The amount of Ukrainian people who apply the internet technology in their
everyday life is increasing continously. More than 70% Ukrainians consider that it is
most comfortable and easy to start business today, open accounts, pay for something
and make other useful things with numerous information online tools.

Digital technologies and proper law regulations facilitated procedures for
starting business. The processes of internet technologies extension in Ukraine helped
to cut time to register and start entrepreneurship. Since 2014 the time required for all
actions to start business has shortened more than in twice (Fig. 1). Ukraine moved in
the ranking of ease of doing business on 96th from 112th place. Obviously,
digitalisation leads to the positive consequences in economy.
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Figure 1 — Ukraine: time required to start a business (days) dependently on spread of
internet (fraction of internet users, % of population)

Moreover, internet considerably lowered costs of starting business for the period
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of more than 20 years (Fig. 2) and helped to decrease amount of paper permitions for
that. As it seen, expenditures on entrepreneurship start procedures in the percent of
GNI per capita has decreased exponentially from 30% to the less than 1%. It can be
explained by the fact that working business gives more incomes to the country budget
than contributions to it at the beginning of it activity.
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Figure 2 — Cost of business start-up procedures (% of GNI per capita) dependently on
internet usage (fraction of internet users, % of population)

The information technologies usage in Ukraine caused explosion of quality
changes in economy and lead to it active development. The most of economic
processes became cheaper and more reliable. As analysis results evident, the principal
sign of such quality transformation is digitalisation penetration into education,
medicine, industry, agriculture, financial system, manufactury. It helped to orient and
make closer the economy to it sustainability. Different online tools are used by
people in their everyday life, provide communication among as simple customers as
partners of business. Internet development induced appearance of digital business that
has made for clients most of the purchase and sale transactions instant and
comfortable. The tendency is positive and that means that it is expected the next wave
of rise in our economy.



DECISION SUPPORT SOFTWARE TOOLS
BASED ON FUZZY ESTIMATION
Viadyslava Kozenkova, Ph.D., Senior Lecturer,
Yulia Kondratyuk, student of group MR-1-19
Dnipro State Agrarian and Economic University
Iryna Lykova, student by specialty English Studies
Jagiellonian University in Krakéw (Poland)

There are many approaches to developing decision support systems, such as
correlation and regression analysis, scenario methods, game theory, etc. Recently, a
different approach has been developed in decision theory, which is associated with
the use of algorithms based on fuzzy logic, neural networks and genetic algorithms

Many software tools and decision-making systems have been developed, such
as Analytica from Lumina Decision Systems, Style Intelligence from InetSoft,
OpenClinical and a number of others.

Their features are due to the specifics of the tasks of structuring problems,
generating a set of alternatives, setting significances for evaluating, ranking, choosing
solutions and analyzing their results. To create software tools for fuzzy estimation
and decision support, the following approaches are used:

- Software platforms for rapid prototyping and modular design of software
tools for decision support;

- Computer mathematics systems, in which by various means, including the use
of their own programming languages, it is possible to implement individual tasks of
constructing fuzzy evaluation models and procedures for fuzzy evaluation and choice
of solutions;

- Specialized graphic programming environments;

- General-purpose software tools that allow developing software tools for
decision support based on fuzzy estimation.

First-class tools serve as the basis for creating ready-made decision support
applications. It provides advanced capabilities for solving a variety of analytical tasks
using approaches such as OLAP, Knowledge Discovery in Databases and Data
Mining. They allow, on the basis of a single architecture, to provide a modular design
of decision support software tools and carry out all stages of the software
implementation of evaluation models from creating a data warehouse to visualizing
the results. Such platforms make it possible to develop fuzzy models for evaluating,
ranking and choosing alternatives for decisions in the strategic management of
organizations of different levels or industries.

Computer mathematics systems belong to the second class of software systems
and are a set of software-implemented methods and tools that provide the fastest and
most convenient for a mathematically trained user the implementation of models and
algorithms for solving mathematical problems of varying complexity, with a high
degree of visualization of all stages of development and use.

Usually they include: systems for numerical calculations, spreadsheet
processors, matrix systems, systems for statistical calculations, systems for special
calculations, systems for analytical calculations (computer algebra) and universal
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systems. At the same time, it is possible to implement various tasks within the
framework of unified computer mathematics systems, such as MathCAD, MATLAB,
Maple, etc.

The systems of computer mathematics are based on typical structure,
consisting of: core; extension packages and libraries; help system; interface. The core
of the system is pre-compiled built-in functions and procedures that run the fastest.
Increasing the capabilities and adapting systems to the tasks being solved is achieved
through extension packages and libraries.

They are created using their own programming language, close to
mathematical formalisms. The interface provides an opportunity for interactive user
interaction with the core, packages and extension libraries, and the help system.

A typical representative of the third class is the LabView graphical
programming environment, which acts as both a development environment and a
platform for executing programs created in the National Instruments G graphical
programming language.

The capabilities of the G language and numerous libraries of components make
it possible to create software applications of varying complexity, even for an
unprepared user, including those to support the choice of solutions.

The fourth class includes general-purpose software tools that allow developing
decision support tools based on fuzzy estimation. These tools include, for example,
the ".NET Framework" and "J2EE" platforms.

Their features are the minimization of conflict situations in the deployment and
management of software versions; unifying the work of developers with both
Windows applications and web applications; using industry standards for data
exchange and ensuring compatibility with other platforms; the possibility of creating
2d and 3d interfaces; use of Java technologies that implement an object-oriented,
platform-independent, multi-threaded programming environment.

We can formulate a number of requirements for software tools:

- Modular approach to building, providing the possibility of independent
development, debugging, extension and addition of separate modules for flexible
customization;

- Implementation of the core, containing the main, most frequently performed
procedures and functions, optimized to reduce the cost of their implementation;

- Development of a library of functions for solving the problems of decision
support and ensuring the possibility of their embedding in decision support systems
and automated information systems;

- Implementation of the tasks of processing expert data and building fuzzy
evaluation models that provide the ability to form a generalized indicator based on
changing sets of quantitative and qualitative private indicators that differ in
measuring scales, ranges of values, taking into account their compatibility and
different significance;

- Possibility of flexible adaptation of evaluation models when changing the
structure of evaluation parameters;

- Providing the possibility of software implementation of fuzzy estimation
tasks with the support of the choice of solutions.
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ARTIFICIAL INTELLIGENCE SYSTEMS FOR AGRICULTURAL
BUSINESS DEVELOPED BY “KVADRAT”
Inna Shramko, Lecturer,
Daria Karamushka, postgraduate
Dnipro State Agrarian and Economic University

The use of intelligent information systems in agricultural production implies
taking into account a large number of nuances of this problem area, which is
characterized by the following features: quality and efficiency of decision-making; a
large number of entities involved in the problem situation; the number of factors that
affect each other and the subject.

Intelligent information systems are formed by integrating information systems
and information technologies to increase the efficiency of knowledge use, decision-
making in problematic situations of agricultural production.

The main tasks solved by the intelligent information system in agricultural
production are:

* interpretation of data — determining the relevance of data, provides a broad
analysis of data;

* monitoring — constant interpretation of real-time data and notification of the
system about exceeding the parameters of permissible limits;

« forecasting — predicting the consequences of events on the basis of data
analysis, while the information system predicts the possible consequences of the
event;

* planning — a list of actions in relation to a particular object, using models of
behavior of real objects.

* decision support is a set of procedures that provide the agricultural sector
manager with the necessary information and recommendations to facilitate the
decision-making process.

Modern information technologies allow to radically change the process of
making agro-technological management decisions. Recent advances in
telecommunications and information systems based on knowledge of computer
methods of decision support, objectively contribute to the creation of fundamentally
new software packages that can integrate the knowledge and experience of many
experts in agronomy, biology, agricultural production, economics and others. related
areas of activity.

The leading flagship among software developers in this area is Kharkiv’s
research and production complex "Kvadrat" (TM Quantum). Promising developments
of this company are the introduction of artificial intelligence systems to increase the
optimization of crop nutrition technologies. An effective plant nutrition system is a
complex task that cannot always be solved by classical methods. And the
fundamental part here is that many factors on the basis of which the agronomist
makes decisions cannot be unambiguously identified and taken into account.

The main task of the project is to link previous agronomic experience, current
and previous data on monitoring of weather conditions, soil and plant condition into
an intelligent expert system that will analyze data and provide clear recommendations
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on sowing dates, sowing rates, differentiated rates of basic mineral fertilizers,
reasonable phases and norms of foliar fertilization for each specific field and defined
goals of the economy.

The Quantum Expert System will help model the knowledge of experts in such
necessary areas as diagnostics, forecasting and planning in agronomy. The expert
system, based on the analysis of input values, also uses the experience of experts in
soil science, agrochemistry and plant physiology. The system can be used by both
agronomists and other specialists. That is, the idea is to create a multifunctional
service specifically for agronomists, business owners and managers, which will
summarize knowledge, forecast, provide analytics, be able to find answers to difficult
agronomic questions and, most importantly, minimize the risks associated with
disregard important components of agricultural production.

As initial data, the model takes two parameters: the type of crops and the field
where sowing is planned. In the first stage, using this information together with
previous input data sets, Quantum Expert System (QES) analyzes weather data, type
and available results of soil analysis in the region, compares with field history data
and yield maps for a particular field. Already at this stage, the system can provide
preliminary decisions on the timing of sowing, selection of hybrids and fertilizer
application rates.

During the growing season, the system collects current data from
meteorological stations, analyzes current data from soil analysis, phenological
indicators. NDVI, multispectral cameras and fluorimeters diagnose the degree of
nutrient supply and the probable stress of plants. In general, this project can be
defined as a symbiosis of human knowledge and experience with machine artificial
intelligence to increase crop productivity in the world.

Artificial intelligence is increasingly conquering the field of agriculture, as
evidenced by trends in world science and practice. Artificial intelligence is used in
applications such as automated machine controls, weather forecasting, and disease or
pest identification.

Global Positioning Systems (GPS), Geographic Information Systems (GIS),
Variable Flow Rate Technology (VRT), Sensor Technology, Grid Sampling, Remote
Sensing from Air and Satellites, Multispectral and Hyperspectral Ground
Technologies, Soil Sensors and Plant Monitoring precision (precision) irrigation,
software, yield monitor — these are innovative system approaches on which precision
farming is based.

The existing information and technical potential allows to develop a computer
system for the development of the most efficient, environmentally friendly
agricultural technology for each field, taking into account the variability of natural
conditions and economic constraints in a particular farm. the solution of this problem,
in turn, is associated with the need to present, formalize and clearly synthesize
scientific knowledge and information. Implementation of computer systems to
support agro-technological solutions depends on a set of concepts and categories that
provide electronic representation and combination of descriptive and procedural
knowledge in agricultural production based on natural language communication with
the information system and specialized knowledge processing.

8



BUKOPUCTAHHSA GOOGLE SHEETS ITPU OBPOBIII
PE3YJIBTATIB JOCJ/III)KEHb
llasno bapawnik, acnipaum
JIHIIPOBCHKUI JIepKaBHHUM arpapHO-€KOHOMIYHUM YHIBEPCUTET

[Ipu 00poO1l eKCepUMEHTAIbHUX JAaHUX JOCHIIKEHb, a TaKOoX IIpPHU
MITOTOBIIl OTPUMAHUX pe3yJbTaTIB JO0 IMyOJiKaiii HEMOXIUBO OO0IWTHCH 0e3
BUKOPHUCTAHHS Cy4aCHOTO MPOTPAMHOTO 3a0€3MEeYeHHS] — HAUTIOMIMPEHIIINM 3 SKOTO
e maker anamizy Excel y ckmaai Microsoft Office. IIpote, Ha choromni
MPOCTIAKOBYETHCSI TEHACHIISI O BUKOPHCTAHHS BEO-0JIATKIB, A KOPUCTYBAHHS
SAKUMH TOTPiOH1 JMIIE 1HCTATbOBAaHUM Opay3ep Ta IHTEepHET migkiatodeHHs. Jlizepom
Ha PUHKY Yy cdepi OS3KOITOBHUX TOAaTKIB € KoMmmadis Google, 1o ckiamy sKoi
BxoauTh noaatok GoogleSheets (Google Tabmwmini), sKuii BUKOPUCTOBYIOTH IS
00poOKM pe3ydbTaTiB HAayKOBHX JoCiHikeHb 3amicTh MSExcel.Jlana nporpama
cymicHa 3popmaramu daitniB MSExcel, mo poouTs ii mpeKkpacHO ajabTePHATHUBOIO
Ui 00poOKM JaHMX MpH BiACYTHOCTI makety Microsoft Office ma komm’rorepi.
KopucryBanus BeO-gomatkamnGoogle Mae nesiki mepeBaru, Tak HampUKIaf TMpH
po0O0TI 3 OYIb-IKMUMH JIOKYMEHTaMHU BiI0OYBA€ThCS iX aBTOMAaTHYHE 30€pEeKEHHS, 1110
HE Ja€ MOXKJIMBOCTI BTpaTh oOpoOJIeHnX naHuX. J[0maToK 103BOJISIE KOPUCTyBadaM
CTBOpIOBaTH Ta peaaryBatu (aiau OHJIAWH, CHIBOPAIIOIOYNA 3  IHIIUMHU
KOPUCTYBa4aMH B PEKHUMI peaTbHOTO Yacy.3MIHU KOPEryBaHb (aiiily BIACTEKYIOThCS
KOPHCTYBa4eM 3 ICTOPIE0 MEPETIIsAiB, AKa MICTUTh 3MiHHU. B 11 iHCTpymMeHTapii st
Bi3yaJi3allii pe3ysbTaTiB HAyKOBUX JIOCIIHKEHb 3pDYYHHUM € 3aCTOCYBAHHSI JllarpaMu 3
meHio BeraBka. Jlo TumiB miarpam, siki MOKHaA MOOYAYyBaTH y peJaKkTOpi HallekaTb
rpadik, KOMOIHOBaHa, CTOBITYACTa, JIHIAYACTA, KpPyroBa, TOYKOBA, KacKajHa,
METIOCTKOBA, BUMIPIOBAJIbHA JlarpaMa, OpraHi3alliiiHe Ta IJIOCKe naepeBa, rpadik
«SITTOHCBK1 CBIUKM.

Ha cboroani Benuka KiJbKICTh HayKOBHUX ITyOJIKaIii CTOCYETHCS POCIUHHOL
CUPOBWHU, TaK SK 3 SBJSIOTHCSA HOBI METOMW Uil ii 0OpoOku. Baxknmee micue y
MPOJOBOIFUOMY JIAHITIO31 3aliMa€e IJI0JI0OBOYEBA CHUPOBHMHA. ToMy, aKTyaJllbHUM
NUTAHHAM TIpU 1i MepepoOIll € PO3MIMPEHHS ACOPTUMEHTY TOTOBOi MPOAYKIII 1
3MEHIIIEHHS BTpaT CUPOBHMHU 3a paxyHOK IicyBaHHsS. LlikaBumu 3 TOYKH 30py
nepepoOKu € IIIOAN YEPEIIHi, a 0COOJIMBO JTOCIIHKEHHS 1X 3MIHU BMICTY BOJIOTH TIPH
BUKOpHUCTaHHI [U-CylIiHHA B 3aJI€KHOCTI BiJ copry. Tax, aya 06poOku OTpUMaHUX
EKCIIEPUMEHTATTBHIX JIAHUX 1 HaMOLIBII JOUUIBHOTO BI3yaJlbHOTO IMOKAa3y o6paHo
JlarpaMu  TUIy TIEJIOCTKOBa, TOYKOBa 1 Tricrorpama.llemtoctkoBa marpaMa
BUKOPHCTaHA TSI TIOKAa3y 3MIHU OPTaHOJICITUYHUX TMOKA3HUKIB BUCYIICHOI YepelrHi
B 3aJICXKHOCTI BiJ COPTy 1 momepeanboi o0poOku (puc. 1). Ik BUAHO 3 HaBEIEHUX
npoduIiB SIKOCTI, HAMBHINI OPTraHOJICITUYHI BIACTHBOCTI Ma€ CYyIIEHAa YepBOHA
YepenrHs, nonepeaHbo 3aMoposkeHa. [Ipu oIliHIll 3MiHM BMICTY BOJIOTH Y YEpEIHI B
3QJIEKHOCT1 BiJI TPUBAJIOCTI CYIIIHHS BUKOPUCTAHO TOUYKOBY jiarpamy (puc. 2), siKy
NPUWHATO 3aCTOCOBYBATH JIJIsl MMPEACTABICHHS YUCIOBUX KOOPAWHAT y370BXK ocelt X
Ta Y, IO J03BOJISIOTh BHW3HAYATH, SK OJHA 3MiHHA BIUIMBaE Ha iHIIy.Takox,
J0JJaTKOBO BUKOPHCTAHO JIiHIIO TpeHay B MeHI0 «EjdemMeHTn miarpammy», sika MoKasye
TEHJICHI[I}0 3MIHU BMICTY BOJIOTH Yy JOCIHIJIHHX 3pa3kax deperieHb.OTpuMaHi KpuBi
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CYUIIHHS JJisi YepellHi YEepBOHOI CBIKOI 1 3aMOPOXKEHOINMOKa3yloTh, IO IS
OCTaHHBOI BIAOYBA€ThCA CTaOLTI3aIs Mpolecy, IpPUTaMaHHa BHUPIBHIOBAHHIO
IPOIIECY IEPETBOPEHHSI MPOTONEKTHUHIB y MIEKTHHHA PO3YUHHOT POPMHU.

JoBHIIHf 3 ORHITTHIE JOBHIMIHIH
glﬂ"lml BHILAO 5BHTJI$Iﬂ
4
PosxoBysa- . PO3KOBYE- . Pozxopysa- .
BICT Komp HiCT Komip HICTB Komp
Cmax Apomar CMaK 'ApoMar Cumak Apomar
1 2 3
Pucynok 1 — Opranonentuysi mpoisi CymeHoi yepemnrHi:
1 — uepBOHa CBIXka; 2 — YepPBOHA 3aMOPOKEHA; 3 —KOBTa CBIXKa
100 1 0.4
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=
Q
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=
2 0 1 2 3 4 HKOBTA 4EpPBOHA 4EpPBOHA
TpuBAMICTh CYIIHHSA, TOTHH MOpOskeHa
Pucynok 2 — KpuBi CyliiHHS 4eperHi: Pucynok 3 — Ycazka cylieHoi uepelHi,

1 — uepBOHa cBiXka; 2 — YepBOHA orpumanoi nuisxom [Y-o0pobku

3aMOpOKEHA; 3 — )KOBTa CBIXKA

Bwmict Bosioru y BuCyIieHHX HUIIXoM [Y-BUMpOMiHIOBaHHS 3pa3KiB YepelIeHb
HATIPSIMY 3aJIS)KHUTh BiJ MOKa3HUKA yCAIKU, 3HAYECHHS SKOTO TTOKa3aHO 3a JOMOMOTO0
ricrorpamu (puc. 3), Ky BUKOPHUCTOBYIOTh Y BHUIAJKY, SIKIIO HEOOXIJHO TMOKa3aTu
PO3IOLT JaHUX MK PI3HUMHU CErMEHTaMHM Y Jl1alfa30HaAMH.

Tak, BUKOpUCTaHHSI Cy4aCHHMX MpOrpam 1 JIOJATKIB JI03BOJISIE B MOBHIA Mipi
Bi3yaJIbHO BIJJOOPA3UTH PE3yJbTaTH HAYKOBUX TOCIIIKEHb NUITXOM BUKOPHCTAHHS
PI3HUX THUII JiarpaM 1 3aCTOCOBYBATH iX AJIA 1HTepIpeTalii pe3yabTaTiB HayKOBUX
JOCTIIKEHb.

10



POJIb IHOOPMAIIMHUX TEXHOJOT'IA B YIIPABJIIHCHKIN
JIAJIBHOCTI HIAITPUEMCTB Y CYUACHUX YMOBAX
Kapamywra Onexcanop, k.e.n., ooyenm
JIHIIPOBCHKUI JIepKAaBHHUM arpapHO-€KOHOMIYHUM YHIBEPCUTET
Anamonit Ocaouiil, aominicmpamop 6iooiny € JEHO
XepCOHCHKUH JIepKaBHUI arpapHO-€KOHOMIYHHM YHIBEPCUTET
Kapamywxka FOnis, acucmenm
JIHIIPOBCHKUI JepKaBHUM arpapHO-€KOHOMIYHUN YHIBEPCUTET

[Hdopmariisi € OCHOBHOIO B MpPOIIECi yIpaBiIiHHSA. 3a JHOMOMOroro iHdopmarrii
pealli3yeThCsl B3a€MO3B’SI30K MK 00’€KTOM Ta Cy0’€KTOM a0 MK KEepyrdoro i
KEpOBAHOIO €JIEMEHTAaMHU KOHLEMNIi YIpaBliHHA. YIpPaBIiHHSI Mae mpodieMy 3
BEJIMKMMHU MacuTabaMu JaHHUX, PO3MIp SKOTO MPH 301IbIIEHHI 00CSTIB BUPOOHUIITBA
NPOAYKTY MOCTIHHO 3pOCTaE.

Hananns 3npificHeHHS mTpoliecy YIpaBliHHS HepeajdbHe 0€3 HaJeXHOl
iHopMariiiHoi J0moMoru, (GopMyBaHHS PE3YyJIbTATUBHOI JIOBIIKOBO-aHATITUYHOL
KOHIIETIIIii, 1[0 MOXE BYACHO TapaHTYBAaTHU YIPABIIHHS BaXIMBUMH, TPaBIABUMU
naHuMH. BUHMKHEHHS 1 iIHTeHCUBHE (popMyBaHHS 1HGOPMAIIMHOTO MEHEIPKMEHTY B
KOMIMAaHIsX CTa€ MPaKTUKOK cydacHoro Oi3Hecy. bepyunm 10 yBarm BaxIJIMBICTBH
iHpopMaIiiiHOT JOMOMOTH YIPaBIIHCHKUX PIllIeHh TPHUBAIUN TIEepiof 3 dYHuCia
OCHOBHUX THUTaHb 1HGOPMALIHHOTO MEHEIKMEHTY OOyMOBIIOBAJIOCS HaJaHHs
KOHKPETHOI perjaMeHTallii sIkoCTi Ta Mepioy HaaXO0HKEHHS JaHUX 10 MEHEKEPIB 1
eKCIIepPTIB B MeEXax KOMIIaHli; HaJaHHA 3axuIleHocTi iHdopmarii, BLAOIp 1
yhOpaBiiHHA 1HGOPMALIHHUMU TOTOKAMH 3 METOI0 30LIbIIEHHS KOHKYPEHTHOI
nepeBary miAnpueMcTBa.

EdexTtuBHO 013HEC-TIPAKTUKOIO JTOBEACHO, IO JJIs 3a0€3MEeUeHHS] PO3BUTKY
KOMITaHii 1Ied mepetik 3aBAaHb HE € BUUeprnHUM. Ha chboroHIlHIN 1eHh KOMIIAHISIM
Maj0 MaTh 3JIaTHICTh CKJIajaTH, OOpOOJSATH, 3aCTOCOBYBATH, 30epiraTu Oi3Hec-
iH(opMariiro 1 30epiratv B akTyaJbHOMY CTaHi 0a3u JaHUX.

Cnim MaTd KOHKPETHY TOJITUKY BIAHOCHO VYIpPaBJIHHS JIaHUMHU 1
iHpopMmariiinoi cdepu, B KoMy TMepeOyBae KOMMaHisA, 3 METOI HaJaHHS
pPE3yJIbTaTUBHOTO BUCOKOSIKICHOTO YAOCKOHAJCHHS ii poOoTu. Tomy TOJOBHUMH
3aBJaHHSIMHU  1H(QOpMAIIHOT JOMOMOTHM  YHOpPaBJiHHS PO3BUTKOM  HEOOXIJTHO
BU3HAUUTHU: PO3BUTOK, OOpOOKYy, 3acToCyBaHHS, 30epiraHHsi Ta MIATPUMKY B
aKTyalbHOMY pexuMi 1H(opmaiii 1 3HaHb, HAaJaHHS MEHEIKMEHTY HOPMAaTHUBHO-
MPaBOBOIO, 1H(POPMAIIHO-aHATITUYHOIO, METOJWYHOI, MPOTHO3HOT 1 MOTOYHOI
iHpOopMallii, a TaKOXX KOMIUIEKCOM MPOTrpaMHUX 3ac001B, HEOOXITHUX I 1X aHAIi3y
npu (popMyBaHHI yIPaBIIHCHKUX PIIICHb.

[HpopmariitHi TEXHOIOTIYHI MPOLECH, AKI KEePYIOTh 1H(QOpMaLIHUM MiclieM
KOMITaHii, pEKOMEHAYIOTh COO0I0 KOHIICIIIIO, SIKa MOJIATaE 31 CrelialbHO HABUCHUX 1
M1JTOTOBJICHUX JIFOJICH 1 TEXHIKO-TEXHOJIOTTYHO1 0a3u. 3acToCyBaHHS iH(POpMaIITHUX
TEXHOJIOTIM BHKJIMKAHO 3TJIQJKyBaTH OpraHizaliiHy CKJIagHICTh kommaHii. Ha
CHOT'OJIHIIIHIN JIeHh MOBA i€ Mpo Te, JJIs TOro mo0 YCKJIaJHEHI TOPU3OHTAIBHI 1
BEpTUKAJIbHI MOJENl 3B’A3KIB  MOJINIIYBaJIMCA 3 IMIATPUMKOI  HOBITHBOT
KOMYHIKaIIHOT TEXHOJIOT11.
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JIJ1st KO’KHOTO TAMPUEMCTBA, O0COOJMBO TSl (PIHAHCOBOI YCTAHOBH, BEJIHMKE
3HAQ4YEHHS BiAirpae MBHJAKICTh Ta O€3NEepPepBHICTH OOPOOKHM 3HAYHOTO OOCsTY
iH(opmMmarii. Ile o3Hayae, 1110 Tpeda BMITH BOJOMITH OOUYHMCITIOBAILHOK CUCTEMOTO, 3a
JIOTIOMOTOI0 SIKOi CTa€ MOKJIMBUM OIpallbOBYBAaTH 111 MOTOKHM 1H(oOpmarlii. A piBeHb
JIOX1THOCT1 OaHKIB JO3BOJISE€ 3aKyMaTH Ta BUKOPUCTOBYBATH CydyacHY TeXHIKy. He
3Ba)KalOUW Ha 1ei (akTop, MOKHA CTBEPKYBaTH, IO HE /I KOXKHOTO OaHKY €
MOXJIMBUM 1 palllOHAJIbHUM HAINpaBlIeHHS 3HAYHUX KOWITIB Ha MOJEpHI3AIlI0
ICHYIOUO1 B YCTaHOBI TEXHIKH.

[lepuroueproBoro MeTor0 OaHKIBCHKOI YCTAaHOBH € MIABUIICHHS 0OCATY
npuOyTKy 1 TOMy OyIb-siKi BUTpaTH, a caM€ BHUTpaTH Ha MNPUAOAHHS Cy4yacHOTO
oOjamHaHHS, MalTh OyTH OOYMOBIIEHI KOPHUCTIO, SIKy OTpHUMAae OpraHi3aiis Bix
3acTOCYBaHHS I1i€] TexHiKH. CBITOBUI TOCBiA CBITYUTH MPO TE, IO B 3arajibHIi CyMi
BUTpAT OaHKIB 3a pik mpubmmu3Ho 17 % 3aiiMaroTh BUTPATU HAa OCHAIICHHSA YCTaHOBH
koM’ rotepamu. KoM 'toTepu3aiiisi  0aHKIBChKOiI chepu Mae  JTOBTOTPUBAITY
MEPCIIeKTUBY Ta HE TapaHTye MHUTTEBOTO edekTy. Bknamaroun KomTH B MOAIOHMIA
IIPOEKT, HE CJIIJT OYIKYBAaTH «IIBUJKOTO» MPUOYTKY, aJ’ke HEOOXITHUM MEBHHUM Yac
IUIS HaBYAaHHS POOITHHMKIB Ta MPUCTOCYBAaHHS CHCTEMHU 0 KOHKPETHUX KPHUTEpIiB
poOOTH.

KepiBHUIITBO OaHKY 1HBECTY€E B IpOTpaMHE 3a0e3MeUeHH s, HOBITHIO TEXHIKY Ta
CydyacHi OOJIIKOBI CHCTEMHM 3 METOK aBTOMAaTH3allii omepaliiHoi poOoTH Ta
M1JBUIICHHS CBOET KOHKYPEHTOCIIPOMOYKHOCTI Ha PUHKY.

3a [MOmMOMOror cydacHuUX JocsirHeHb B rany3i [T OaHKIBChKI yCTaHOBU
BJIOCKOHAJIIOIOTH CBOi B3a€MOBIIHOCHHHM 3 KJII€HTaMH Ta IiJIBUILYIOTh PIBEHb CBOTO
npuOyTky. OCHOBHa 3ajgadya BCiX (PIHAHCOBUX YCTaHOB CTOCOBHO BHMKOPHCTAHHS
cydyacHHUX 1H(QOpMaIIMHUX TEXHOJIOTIM 11¢ O00’€IHAaHHA B €IUHE IJIe BCIX
e(EeKTUBHUX CHUCTEM B €MHY CTPYKTYpY JOKaJIbHUX Mepex. Ha choroaHimHii 1eHb
3pocTae TMOMUT Ha CHEIaNiCTIB y mporpamHiid cdepi, TomMy poboTa 3
1H(pOpMaIITHUMH TEXHOJIOT1SIMU YK€ IIIHYEThCS Ha PUHKY Mpalli.

B Ham vac ofHi€I0 3 rajy33r0 MEpEeKeBOro MPOrpaMHOTO 3abe3meueHHs, 110
IIBUJIKO PO3BUBAETHCS, € camMe OaHKiBChbKa KOMIT IOT€pHA CHCTEeMa. bibIIicTh
BIJIOMUX KOMIIaHIH, sIKi 3alMarOThCSI PO3pOOKOI0  00JIaIHAHHS, MPOJAIOThH
0aHKIBCHKHMM YCTaHOBaM CHCTEMH Ha 06a3i came CBOiX miaTdhopm.

Bigomi Taki iH(opmariiiiHi TEXHOJOT1i, 0 3aCTOCOBYIOThCS a OaHKIBCBHKIM
CIpaBi:

1) ba3u manux Ha ocHOBI Mojeni «kimieHT-cepBep» (OC Unix Ta B/l Oracle).

2) 3acoOu MIXMEpex)eBOi B3a€MO/IIT 111 MIXKOAHKIBCHKHX PO3PaXyHKIB.

3) Cnyx06u po3paxyHKiB, ski HamieHni Ha Internet. MaroTh Ha3By
«BIPTyaJIbH1 OAHKU.

4) DbaHKIBCbKI  €KCIIEPTHO-aHAJIITHYHI CHCTEMH, IO 3acCHOBaHI Ha
BUKOPHUCTAHHI MITYYHOTO 1HTEJEKTY Ta IHIIII.

CporogHi HayacTille 3aCTOCOBYIOThCS CIEIiali30BaHI KOMIT FOTEPH BHUCOKHX
MOTY>KHOCTeM a00 YHiBepcajbHI KOMII'IOT€pPH, SKI MOXYTh TIOEIHATH JCKIJIbKa
JIOKQJIBHUX MEPEeXK.
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OPI'AHIBAIIIMHA CTPYKTYPA BLJUILTY IT MEJJMYHOI YCTAHOBH
I'ennaoii Kapimos, k.e.H., ooyenm,
lean Kapimos, K.¢h.-m.H., Ooyenm,
Kupuno Dicxo, cmyoenm epynu MEH-18-10
JIHIPOBCHKUI JIepKaBHUM TEXHIYHUHN yHIBepcuteT, M. KaM'sstHCbke

KomynaneHe HekomepiliiHe mianpuemMctBo Kam'sHCbkoi Micbkoi paau
«Miceka nikapas Ne7y» (KHIT KMP «MJI Ne7») Hamae nociiyra BTOPUHHOI MEUYHOT
noromoru B micTi Kam'saebke. OcHoBHOIO MeToro ctBopeHHs: KHIT KMP «MJI Ne7»
€ TPOBAPKCHHS MEIWYHOI MPAKTUKW, HAJaHHS MEAMYHOI JOMOMOTH JOPOCIHM Ta
mitsam [1].

[1nanoBana opranizariiiina crpykrypa Biaauty I'T naBenena na puc. 1.

Opranizaniiina cTpyktypa KoMyHaabHOTO HEKOMEpIIIHHOTO MiAmprueMCTBA
Kam'ssHepkoi Mickkoi paan «Micbka mikapHs Ne7» ckimagaerbcs 3 18 OCHOBHUX
BIJUTUJIEHb MMiJlT KEPIBHUIITBOM 3aCTYNHWKA TEHEpPAJbHOTO JUpeKTopa Ta 7
JTOTIOMIKHUX CITYKO.

Omxe, cuctema moTpeOye 3HAYHOI KITBKOCTI KOMIT FOTEPHOI TEXHIKH SKa
MOCTIHHO BUKOPHUCTOBYE KOMYHIKAIIHHI TEXHOJIOTII Ta MPAIIO€ 13 3HAYHUM 0OCSATOM
iHpopmanii (6a3u manux). lllratHa pobGoTa BCi€i CyKyMHOCTI BHMMAara€ ydacrti
BIIMOBIAHOTO (haxiBIy, a, BpaXOBYHOUYH MaciTadu 3akiany — Bigauny IT [2].

Koxken 3 ¢axiBuiB BiAmnoBigae 3a (YHKIIOHYBAaHHS CHCTEMH Y MexXax
3aKpIIJIEHOT0 BiAAUIeHHS. Takui (QyHKUIOHAIBHUNA PO3MOAUT TO3BOJIAE YITKO
BU3HAYWUTH 30HU BIJMOBIAAIBHOCTI KOXXHOTO CHIBpOOiTHHMKA. MiHIMaIbHUM IITAT
BIJIIUTY — ABAALSTH I’ SITh OC10:

® HAYaJIBHHK BiITy — | CcTaBKa,

e (axiBenp BIANOBIIAJBHUN 3a  poOOTy 1HGOpPMAIIMHOI  CHUCTEMH
aIMiHICTPATUBHO-TOCIIOIAPCHKOTO KOMILIEKCY — | cTaBKa,

e (QaxiBenb BIANOBIJAJIBHUNA 3a poOoTy 1H(DOpMaliifHOT  cHCcTeMHU
BIJIITOBIAHOTO B1UTIIIEHHS — 23 CTaBKU.

Pons daxiBug Bigainy [T BuTiKae 3 3arajbHOI pol BIIIUIKY Y MPUB’ I3 J10
3aKpituieHoro BigAiuieHHs. DYyHKIIOHATbHE HAMOBHEHHS MEPEXi 3aJIeKUTh BIJ

KOHKPETHOT MeUYHO1 1H(QOpMaIIiitHOT cucTeMH 3 Tieperiiky pekoMeHaoBanux MO3.
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OCHOBHI BiJiTeHHA I:— 3aCTyITHHK *| TomomizkHi c1y:x6H
TEPANEETHIHE | daxipens | TEHEPATBHOTO | daxipelln I dizioTepaneETHIHE
DEEMATO/IOTIIHE | baxipers | AHPEKIOPE ! BLIUIEHHA
othTaaEMoIOTIdHE | daxieelb daxieelb | KaOlHeT
HEBPOTIOTITHE daxieels I JFKF'BE»TBHUT
TIHEKOJI0TIdHe | Daxieellb | QizkyIETyPH
OTOMAPHHT OOTI9IHE | axieellb daxieelb I PEHTTEHOI0TITHE
THIHHO-CENTHIHO] | daxiern | EIOTIEHHA
Xipyprii | |
TPAEMATOJIOTI9HE | daxigeln "-Ila}iiEELl'E.I eHI0CKOTIIHHIT
JHTAYE XIpVprigHe | ©axieerrs 1 | kabimer
ypomorigse | ®axisens | Hauanshuk | daxieels I KalOiHeT
aMOVIIATOPHOTO | daxieels BIITLTY I q}meDH?@HK
TeMOTaT3Y I IT | AOCIIPEEHD
0TaTEMOIOTIMHE 2714 | daxieellb daxipelp| KIHIKO-JIaTHOCTHIHA
el | I nabopatopis, 3
iHbexmifine 114 | ©axiBelb [ OaKTeplOIOTIIHHM
JOPOCTHX | I EIOTII0M T2 BIATII0M
indexmiine g gteii | daxiees I EKCIIpeC-

- : — MargoCTHEH
TIPHAMAITBHE | @axieelb | AIMIHICTpa- I .
OnepaiHHu OIoK | ®axipers | THBHO-TOCHO- [
MKapHAHHI 0aHE KPOEI I daxieellb AdPChKHH daxieelb I Oloxini9HA
nartonoroanatomize | @axigens | Paxisems | | Kowmyp IT elooiny

Pucynok 1 — OpranizaniiiHa cTpykrypa Bigaiuny [T
1. Od¢imivinnii caiit Kam stHCbKOT MICBKOI pajau. YTIpaBIiHHS OXOPOHHU

310pPOB 1.

3BepHeHHs: 14.02.2022).

2.
OXOPOHHU
TISUIBHOCTI

Bceyxkpaincbkoi

1IPUEMCTB

3I0pOB’s. YTPaBIiHHS PECYpPCHUM

HayKOBO-IIPaKTUYHOI

p€albHOIrO

CEKTOPY

3a0€e3IeYeHHAM

€KOHOMIKHU:

IHTepHEeT-KOH(pepeHIii

URL: http://kam.gov.ua/viddili/upravlinnya okhoroni zdorovya (mara

Kapimos TI'.l., Kaciopa O.JI. Jlo nutanHs iHpopMaTu3alii 3axiajiB

rOCIIOIAPCHKO1
VI

M1KHApOJIHOIO

Marepiaiu

3

yuactio, 17 imucronaga 2021 p. [onrasa: [TIAY, 2021. C. 144-145.
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TH®OPMALIVHI TEXHOJIOI'TI MOJEJIOBAHHS ITPOIIECY
CENAPAIIT HACIHHEBOI'O MATEPIAJTY HA IUWJITHJIPUYHOMY
YAPYHKOBOMY TPI€EPI
Kpucmuna Jlynko, acnipanmia
JIHIIPOBCHKUI JIepKAaBHHUM arpapHO-€KOHOMIYHUM YHIBEPCUTET

MeTor0 4HMCENBPHOTO MOJENIOBAHHS € 3’CyBaHHS 3aJIeKHOCTEH 3MIHH
TEXHOJIOTIYHUX  IMapaMeTpiB MpOIECy PO3IIJIEHHS HACIHHEBOTO  MaTepiairy
ApiOHOHACIHHEBUX  KYJIbTYp  BiI ~ KOHCTPYKTHBHO-DEKMMHHUX  IapaMeETpiB
WIIHAPUYHOTO YapyHKOBOro Tpiepa. BupimieHHs Takux 3aqad 3amporOHOBAHO
nocmimxeHuasmu [1, 2, 3, 4, 5]3 BUKOPUCTaHHSM METOAY KIHIICBUX €JIEMEHTIB, IO
3M1MCHEHO TMpu MojeloBaHHI B mnporpamHoMy mnakeri STAR-CCM+. Jlanuii
OporpaMHUN TakeT — MOBHO(YHKIIOHAJIbHA MaTdopmMa s  1HKEHEPHUX
PO3paxyHKIB Ta aHAITI3y MOBEIIHKYU JTOCTIKYBAaHOTO €JIEMEHTY.

3ay1si  KOMIUIEKCHOTO CHCTEMHOI0 aHalli3dy (13MKO-MEXaHIYHOI CHCTEMH
HEoOX1IHO IPOBECTH sIKICHUHM aHaui3. [ mporecy cemapariii BUIUISIIOTHCS ABa PiBHI
iepapxii pizuKo-MexaHIYHUX €(EKTIB 1 SIBUII: MAKPOPIBEHb, IKUW XapaKTEPU3Y€EThCS
CYKYITHICTIO (DI3UKO-MEXaHIYHHUX SIBUII B €JIE€MEHTapHOMY 00'eMi, Ta MaKpOPIBEHb,
XapaKTEPUCTUKOIO SKOTO € CYKYIHICTh (PI3MKO-MEXaHIYHHUX SIBUII B 00’€MI BChOTO
anapaty. UucenbHe MOJENIOBAHHA IMPOIECY MEPEMIIIEHHSI HACIHHEBOTO MaTepiaiy
NpiOHOHACIHHEBUX KYJIBTYp TIiJI JI€I0 IIIHAPA YapyHKOBOTO Tpi€epa, 10
00epTaEeThCs, 103BOJIMTh BU3HAYUTH HOro Pi3UKO-MATEMATUUYHY MOJIETb.

HacianeBa cymim mpencraBieHa y BHIJISAl JBOX KOMIIOHEHTIB: HACiHHS
OCHOBHO1 KYJIBTYPH 1 JOMIIIIKH.

UucenpHe MOJETIOBAHHS 3MA1MCHIOETBbCA Yy JEKiIbKa eramiB. B mepury uepry
CTBOPIOIOTHCSI MOJIEJIl HACIHHS Ta JOMIIIOK 3 ypaxXyBaHHSAM (Pi3MKO-MeXaHIYHUX
BractuBocter(koedimient [lyaccona, moayns FOHra, miinbHICTh, KOEPIIEHTH TEPTS
CIIOKOK Ta ONOpPY KOYEHHS, JOTHYHHN KOe(IIIEHT BITHOBJIEHHS Ta 1H..).
Hactynaumu eramamu € CTBOpPEHHS CITKM Mojelll — 00JiacTi, B sIKid BiOyBaeThCs
mpolec cemapanii HaCIHHEBOTO MaTepialy Ta CTBOPEHHS PO3PaxyHKOBOi CXEMH
UTIHAPUYHOTO YapyHKOBOIO Tpiepa. DakTopamu AJis YMCETLHOTO MOJEIIOBAHHS €
AlaMeTp LUJIiHApa TpiepHOTO cemaparopa D, yactora ioro obGepTaHHS ni KUIBKICTbH
HACIHWH B HACIHHEBINA cyMiIIiNy B TOYaTKOBUM MOMEHT Yacy.

B MoMeHT BHXOAy HAaclHMHU 3 4YapyHKH (ikCyBajocsi 3Ha4eHHS KyTa O
MOJIIPHOT CUCTEMHU KOOPJIMHAT 1 KOOPAUHATU YAEKAPTOBOI CUCTEMH KOOPIUHAT3I1THO
puc. 1.

3 mepeniky 3HaYeHb KyTa 0OBUXOJy HACIHMHM 3 4YapyHKH BU3HAYaJINCA
MiHIMaJIbHE O, 1 MakcuMmaiibHe 0., 3HaueHHs. Kpurepiem mpoayKTHBHOCTI Oyja
KUIBKICTh BCIX KOMIIOHEHTIB HACiHHEBOI CyMImIiN, fKi 3HaXOAMJIUCS B MeEXax
MIHIMAJIBHOTO O, 1 MakCUMaJbHOTO 0. KYyTIBIIOBOPOTY WIIHAPY TPIEPHOTO
cenaparopa. Kpurepiem OIIHKM SKOCTI MHpolecy cemnaparii OyB BIJIHOCHHM BMICT
JOMIIIIOK € B HACIHHEBIA CYMIllll, sIKa 3HAXOJWJIAcsd B MEXKaxX MIHIMAJIbHOTO O, 1
MaKCUMAaIbHOTO 0,,,x KYTiB IOBOPOTY IMUJIIHAPY TPIEPHOTO cCemaparopa.
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Pucynox 1 — Po3paxyHkoBa cxema HUJIIHIPUYHOTO YapYHKOBOIO Tpiepa JJIst
YUCEJILHOI0 MO/JIeNIOBaHHS B IporpaMHoMy naketi STAR-CCM+

3aNexHICTh KPUTEPIiB Mpoliecy cemapaiili Bia (akToOpiB AOCTIIKEHb OYJI0
BCTAHOBJICHO MUISAXOM OOpOOKM JaHUX B IporpaMHoMmy Imakeri Mathematica 1
OTPUMAHO Yy BWIJISAIAlI PIBHSIHB perpecii apyroro mnopsnaky. Ilpu momanbiriit
CTaTHUCTUYHIN 00poOll OTpUMAaHMUX JaHUX Yy MporpaMHoMy maketri Mathematica
BpPaxOBYIOThCSl BCl KOE(IIIEHTH, OTPUMaH1 3HAYEHHS, PO3PAXOBYIOTHCS MOMHIIKA Ta
nMoBipHicTh. Ha ocHOBI oTpumanmx nanux y mnporpami MSEXCELOymyroTbcs
rpadikyd 3aJeKHOCTEH 3HAYECHb MIHIMAIBHOTO O, 1 MaKCUMaJIbHOTO 0. 3HAYCHD
KyTiB BUXOJYy HACIHHS 3 YapyHKHIWJIIHApA Tpi€paBil] KpUTEpiiB, HA OCHOBI YOTO
BUPIIIYETHCS MOCTABJICHA 3a/1a4a.

Takum 4MHOM, BUKOPUCTAHHS MPOTPAMHUX MAKETIBY HAYKOBUX JOCIIKEHHSIX
J03BOJIIE ~ OTPUMATH  paIliOHATbHI ~ KOHCTPYKTHBHO-TEXHOJIOTIYHI  TapaMeTpH
HWJIIHJIPUYHOTO Tpi€epa.

1. Pertti Broas. (2001). Advantages and problems of CAVE-visualisation
fordesignpurposes. Trans. VTT  Symposium  Virtual prototyping.  Espoo,
Finland. February 1 st. P. 73-81.

2. Bai C. (1996). Modelling of spray impingement processes. Ph.D Thesis.
University of London.

3. Kubicki D., Lo S. (2012). Slurry transportin a pipeline —Comparison of
CFD and DEM models. Ninth International Conferenceon CFD in the Mineralsand
Process Industries. CSIRO, Melbourne, Australia (10-12 December 2012). P. 1-6.

4. Sang Won Han, Won Joo Lee, Sang Jun Lee. (2012). Studyon the Particle
Removal Efficiency of Multilnner Stage Cycloneby CFD Simulation. World
Academy of Science, Engineering and Technology. Vol. 6. P. 411-415.

5. Satish G., Ashok Kumar K., Vara Prasad V., Pasha Sk. M. (2013).
Comparison of flow analysis of a sudden and gradual change of pipe diameter using

fluent software. IJRET: International Journal of Researchin Engineeringand
Technology. Vol. 2. P. 41-45.
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HU®POBI IHCTPYMEHTHU HR-MEHE/I"KMEHTY
Csimnana Mopos, k.e.H., doyenm
JIHIIPOBCHKUIN JIepKaBHHUM arpapHO-€KOHOMIYHUM YHIBEPCUTET
Onena Jlopomiok, npogionuti cneyianicm Llenmpy xap epu
XMeNbHUIIBKUN HAIlIOHATBHUN YHIBEPCUTET

B ymoBax Covid-19 Ta BoeHHOTO CTaHy, IO MPHU3BEIU 0 BTpaTH pPOOOTH
OaraTbMa YKpaiHISAMU Yepe3 3aKpUTTS MIANPUEMCTB YU BHUMYIICHY €BaKyallo,
301IbIINIACH AKTyalbHICTh BIPTYaJdbHHX IHCTPYMEHTIB Ta KOMYHIKaIlIHHUX
wiargopm Ha puHKY mpaii. Hapasi iHpopmamiitauii mpocTip AOLIIBHO pO3IIILIaTH
AK eJIEMEHT 1HPPACTPYKTypH PUHKY Ipall Ta K pobode cepeioBUIIIE.

['onoBHUMEU cy0’e€KTamMu pPUHKY Tiparii € poOoTomaBii Ta 0e3poOiTHI (Ti XTO
nrykae poboty Ta 3apeectpoBaHi B lleHTpax 3aitasrocti). Ha nam mnormsn,
BpPaxOBYIOUM BIUIMB HA PUHOK, Yy II€W MEpeNiK TOpEeYHO BKIIOUUTH: 1) HE JuIe
0e3po0iITHUX, a yCiX Mpane3gaTHUX, 00 cepell HUX € TOTOBI 3MIHUTU POOOTY, YU
BJIAIITYBATHCS Ha JOAATKOBY; 2) MOCEPEIHUIIbKI CTPYKTYPH, 30KpeMa PEKPYTHUHTOBI
KOMITaHli Ta oOKpemi xeaxaHtepu; 3) ypsan, Mo 3abesneuye (opMyBaHHS
1HPPACTPYKTYpH PUHKY 4Y€pe3 3aKOHOJaBYE€ PEryJIOBaHHsS BUPIIICHHS KOHQIIIKTIB,
YMOB Tparii W OIulaTh Ta isSUIBHICTh JAEPKaBHUX YCTAaHOB COIIaTbHOTO 3aXUCTY
(IlenTpiB 3aiiHsTOCTI Ta mepemiaroroBku, [IDY Tta iH.); 4) mpodeciiiHl CHUIKH
MpaliBHUKIB i poOOTONABIIIB, X04ua B YKpaiHi Hapa3l BOHM MaJIOBIIMBOBI.

OTxxe pPHUHOK TEPEBAKHO YTPUMYETbCSI Ha TPbOX B3aEMOOATAHCYIOUHMX
CKJIQJIOBUX: HalMaHl NpAaLIBHUKH, OI3HEC-CTPYKTypU Ta YpSIOBI YCTAHOBH.
Posrnsnemo konkpetHi 1uposi incTpyMeHTH HR-MeHesxMenTy.

bisnec ona npayisnuxie (npayisnuku ons Oiznecy). Y bOMY CETMEHTI MOXKHA
BU3HAUUTH JeKiIbKa cdep B3aemMoaii Ha OCHOBI HUGPOBHUX IIATHOPM: TMOIIYK
IpaliBHUKIB, MEpEkKHA KOMYHIKaIlisl, po00Ta B MEPEXkKI UM Yepe3 MEepPEexKy, oriara.

OcHOBHMMH 3ac00aMH MOIIYKY CITIBPOOITHUKIB Ta pOOOTOAABIIIB HUHI €:

e miardopmMu momyky pobotu:  https://www.work.ua, https://rabota.ua,
https://jobs.ua, https://ua.jooble.org, https://agrorobota.com.ua Ta iH.
HasiBHicTh aBTOMAaTH30BaHUX (UIBTPIB, CTAHAAPTH3AIls 3MICTY BaKaHCIH Ta
pe3ioMe CIIPOLIy€e NEPBUHHUM B1I0Ip KaHAMIATIB U HACTYTHUX TpodeciiHuX
criBOecil Ta TeCTyBaHb, B TOMY YHCIII U Yepe3 MepekHI KOMYyHIKaIlii.

e cnemianeHl arenmii (Go to Germany, International Club) Ta cepsicu

(https://jobian.com, https://dreamwork.com.ua) TUISt 3aKOPJOHHOTO
MpaleBIaTyBaHHs i JOAATKOBHUX MOCTYT 10 O(OPMIICHHIO i PO3MIIIICHHIO.
e OrOJIOIIEHHS  BakaHCii  Ha  calTax  MANPUEMCTB,  HaIMPHUKIAI,

https://ankaragro.com.ua/ua/vakansii um http://acris-agro.com/ua/vacancii.

e comianabHI Mepexi: BIAKpUTI i 3akputi rpynu y Facebook (po6orta B YkpaiHi,
Po6ora B inTepHeti, mpodini miampuemcts), LinkedIn mmst BcTaHoBiIeHHS
ninoBux KoHTakTiB. B LinkedIn 3apeectpoBano 6:113bK0 2,5 MITH. BITYM3HSHUX
KOPHUCTYBayiB Ta KOMIaHil, MepeBa)kKHO OPIEHTOBAHUX HA MIKHAPOJIHI PUHKH,
MpOTE BPaxXOBYHOUM €BPOIHTErpaiito YKpainu, I mpodeciiiHa mMepexa mae
3HayHUH noTeHmian ;s HR menemxmMenry.
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® HOBITHIM iHCTpyMeHTOM € kaHaimu B Telegram (https://t.me/worknow ua/ —

89500 mignucHukiB, https://t.me/ua working/ — 55800) 3 o00’saBamu

po0OOTOaBIiB, MOJaHUMHU uepe3 4aT0oTH ((@worknowuabot), momo ymoB

po0OTH, KOHTAKTHOIO 1H(OpPMAIIi€IO Ta TEraMu PErioHy W KpaiHHu.

AHaJI3yl0ud BUMOTH TI0 BaKaHCISIM CBOT'O HampsMmy 3/100yBayl OCBITH TaKOXK
MOXXYTh (DOPMyBaTH BJIACHY OCBITHIO TPAEKTOPIIO, a MPAI[IBHUKU OKPECIUTH MUTAHHS
3a SKMMH CII1J MiABULIUTH KBATI(IKaLlii0 387151 3pOCTaHHS CBO€ET LIIHHOCT1 HAa PUHKY.

OcHoBHUMHU ITU(POBUMH IHCTPYMEHTAMHU KOMYHIKAIIM €: eJIeKTpOHHA IMOIITa,
MECEH/KEPH, COIlialIbHI MEPEKi, CACTEMH B1JIEOKOH(PEPEHIIIH.

Pobota B Mepexi un yepe3 Mepexy nomupena B [T Ta ¢pinaHCcOBOMY CEeKTODi,
3MI, oCcBITHBOMY CETMEHTI, peKjiami, TOPriBii Ta iH. TexHOOr1i eneKTPOHHOTO 0dicy
Ta AUCTAHIIKHOT pOOOTH CepiHO3HO PO3BUHYJIUCH U TIOKa3add CBOIO €(DeKTHBHICTH B
yMOBax KapaHTHHHHX OOMEXKEHb Ta HHHINIHROTO BOEHHOTO cTaHy. lIporpecy
MEpEeKHOI poOOTH CIPUSIIA MEPEXiJl y XMapHI OOYUCIIEHHS Ta MOIIUPEHHS IHTEPHET
CepBICiB ¥ MOOIILHUX 3aCTOCYHKIB. J[JI1 JECKTOMHUX Mporpam CTBOPIOIOTHCS BeO-
aHajorn ¥ HaBnaku. Ilpodecii KomipaiiTepa, akayHT MeHEIXepa, OHJaH
KOHCYJIbTaHTa, OJjorepa, Iepekiamadya, web mnporpamicra # 0araro 1HIIKUX
nependavaroTh caMe poOdOTy B Mepexki. B iHHOBaAIIlHIA €KOHOMIIl BEIHKA KITBKICTh
oci0, Tak 3BaHMX (plIaHCepiB, MPALOIOTh HA OCHOBI TPYAOBOTO AO0roBopy. B
CLIbCHKOTOCTIOAAPCHKOMY CEKTOpl Ha ayTCOPCHUHT (IUCTAHLIMHY (HOpMY) MOXKYTb
OyTH BUHECEHI BeJIeHHS 001Ky, MAPKETUHTOBI Ta IOPUINYHI TOCIYTH.

Ypsao ona npayienuxis (npayienuxu 01 ypsaoy). TyT B3aeMolisi B OCHOBHOMY B
acreKTax MpaleBIallTyBaHHs, IePEeirOTOBKY i COIIaTbHOTO 3aXUCTY.

Hapa3i mpaimiBHUKH MOXYTh BIJCTE)KYBAaTH JIKapHSHI, BIACHUN TEHCIHHMIA
CTaXX W HakomuueHHs udepe3 BeO moptan IlenciitHoro ®ouay (portal.pfu.gov.ua),
OTPUMYBATH Jiep>KaBHI KOMIICHCAI[IHI BUIJIATH 1 BUHATOPOIM Yepe3 101aTok [lis.

EnextponHi cepBicu AepkaBHOI cityx0u 3aituarocti (https:// www.dcz.gov.ua/)
OpIEHTOBAHI Ha 3apeECTPOBAHUX OE3pOOITHUX M JO3BOJISIOTH CTBOPUTH PE3IOME,
O3HAMOMUTHUCS 3 TIOCTIHHUMH 1 THMYacOBHMMH BAaKaHCiIMH Ta MpOrpaMaMu
podeciiftHOTro HaBYaHHS. AHOHCOBaHUM OCBITHIH nopTanl JAC3Y
(https://skills.dcz.gov.ua/), Hapa3i Ha Haml TMOIJIAL, CKOpIlIEe € OBIAKOBHUM.
JuinpoBcekuid Mickkuid LleHTp 3aliHATOCTI AN Kpamoi KOMYyHIKalli TakKoX
BUKOPHCTOBYE Facebook (https://www.facebook.com/mcz.dnipro/). Tyt
nyOIiKyIOThCSl BakaHCli Ta iH(poOpMaIs Npo 3axoAu, M0 NpoBoaATbes LleHTpowm, B
TOMY YMCII1 1 1711 TAMYACOBO MEPEMIIIEHUX OCi0.

JlJis 3BOPOTHOTO 3B’SI3Ky BHKOPUCTOBYIOTHCS €JEKTPOHHI BIATYKH, METHIII],
9aTOOTH Jie MOYKHA HAIMTMCATH BIJITYK YM MOJATH CKapTy.

bisnec onsa ypaoy (ypao onsa 6isnecy). B ycix kpaiHax 3Ha4yHa yBara
OPUAUISETHCS B3aeMOJIT Oi3Hecy 13 dickaabHUMM ciyxOamu. TyT ciiji BIAMITUTH
Oarato 3MIH B OIOJATKyBaHHI, BBEJEHUX II1J 4ac BIMHM, MpOrpamMu sl pesioKarlii
oi3necy (https://relocate.prozorro.sale/), kommeHcalliifHli BUIIATA dYepe3 JI0JaTOK
Jisa.bi3Hec 3a npaiieBnamTyBaHHs TOIIO.

Ha caiiti nepxxaBHoi ciyx0m 3aiHstocti (https:/www.dcz.gov.ua/) B
EJICKTPOHHOMY KaOiHEeTI poOOTOMABIIS MOYKHA HAJATH MOTOYHI 3BITH, PO3MIIITYBaTH 1
NEePEeBIPATH BIACHI BaKaHCI1, MeperisgaTi pe3toMe 6e3po0iTHUX.
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EJEMEHTHU EKOHOMIKO-MATEMATUYHOT'O MOJAEJIOBAHHSA
B YITPABJIIHHI MAPKETUHI'OBOIO IH®OOPMAII€IO
ATPOHIAITIPUEMCTB
Csimnana Hyscua, x.e.H., ooyenm
JIHIIPOBCHKUI JIepKaBHHUM arpapHO-€KOHOMIYHUM YHIBEPCUTET
Kamepuna Pociecvka, cmyoenmka epynu BEM-4200
HamionanpHu# TeXHIYHUN YHIBEPCUTET «XapKIBCHKUHN MOMITEXHIYHUN IHCTUTYT»
Onexcanopa Mixainycs, cmyoenmka ghaxyiomemy 0in08020 AOMIHICMPYEAHHS
[Ipa3bkuii ekoHOMiUHM yHiIBepcuteT (Yexis)

B cyuacHux ymoBax ynpaBﬂiHH;I MapKCTHHIOBOKO MIsNIBHICTIO IiJIIPHEMCTB
arpapHoi cdepu, peamisauis Lineil 1 3aBraHb PO3BUTKY HiANPUEMCTBA 3HAYHOIO
MipOI0 3aIeXKHUTh BiJl e(eKTHBHOrO BHKOPHCTaHHs #0ro iHQOpMaliiHUX pecypciB.
Came iHOpMALIHHI PECYPCH € OCHOBOKO iH(OPMALIHHOTO 3a0e3MeUCHHS AisIIBHOCTI
arpomipueMCTBA 1 BHU3HA4YalOTh Horo crpareriyamii  ycmix. IlepemymoBu
iH(pOpMALIIHOro  3a0€3MICUCHHSI  MAapKETHHIOBOTO ynpaBmHH;I I ANPHEMCTBOM
dopmyroTbCst  mif Oe3MOCepE/HIM  BIUIMBOM YWHHHKIB {iOrO  30BHIIIHBOTO Ta
BHYTPIIIHBOIO CEPEOBHINA Ta OPIEHTYIOTH IIANPUEMCTBO Ha 30LIBLICHHS OOCSTiB
iH(pOpMAaIIIHHUX PECYpCiB, III0 BUKOPUCTOBYIOTHCS TSl YITPaBITiHHSL.

MinnuBe pUHKOBE CEpEOBHIIE BUCYBAE ITiBUIICHI BAUMOTH 10 MApKETHHIOBO1
iHpopMallli, 10 CIOHYKae 10 BUOOpY HaWKpalMx MeXaHI3MiB 1H(pOpMAaItHOTO
3a0€3MEeUCHHS]  YOPaBIIHCHKOT  JISVIBHOCTI ¥ C(I)CKTI/IBHOFO BUKOPHCTaHHS
MAapKETHHIOBOI iHpopmanii. OcobinBy pons B cucTeMaTH3alil i KOppekTiit 06poowi
MapKeTHUHroBoi 1H(popmalii HaOyBalOTh EKOHOMIKO-MaTeMaTW4YHI METOAU Ta
BHKOPHCTaHHs HOBHX 1HQOPMALIHHUX TEXHOJIOTH y MAPKETHHIOBIH JISUIBHOCTI.

OrpumaHa y XOZI MapKETHHTOBOIO aHANi3y iH(QOPMAIS IPOXOJUTEH CTaiilo
00poOku (puc. 1) — MepeTBOPIOEThCA HAa aHATITHYHY MApKETHHTOBY CHUCTEMY, Ha
OCHOBI BUKOPHCTaHHS 5IKO1 1H(GOpMAIlisl y3arajJbHIOEThCS 1 MOJAETHCS TUM 0co0aM,
K1 MPUHAMAIOTh PIIICHHS.

MAPKETHHI'OBA IH®OOPMALIA AT'POINIIIIPUEMCT

L 2 L 2
AHaniz 306HiWIHL020 cepedosuia: Ananiz eHympiuinbo2o cepedosunia:
- TIOK YT TPOYKITIi arpapHUX MiAMPUEMCTB; - (inancosa 3BITHICTb arpapHux
- MPOJIaBIIi, TOPTOBi ar€HTH Ta TOCEPEITHUKH; H1IPUEMCTB;
- crieriani3oBaHi JOBIIHHUKH, - BHYTpIIIHIA ayAUT TiANPEMCTBA;
- CTAaTUCTWYHI  JaHi Ta  MAapKETHHIOBI - JaHi npo TOB§p006iF, 00’€eM IpoJaK, aKuii;
JOCIIKEHHS - MapKeTHHTOBI BUTPATH;
- BWTpPATH Ha CUPOBHHY 1 MaTepiaiy;
- 0asa JaHuX CIOXKUBaYiB

‘ Y
O06po6OKka iH(popMalLlii, EKOHOMIKO-MAaTEMATHYHUN aHAIII3

v

[TpuiiHATTS yNpaBIiHCHKUX PIIICHB

¥

Komrmuiekc MapKeTHHTOBHX 3aX0/IiB

Pucynok 1 — Crazii o0poOku MapKeTHHroBO1 1H(OpMaLlll arpapHOro MiANpUeEMCTBA
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Jna anamizy iHpopMmamii MOXyTh OyTH BHUKOPHUCTaHI Takli METOMIHM:
TpaguliiHUK aHami3 (aHali3 CyTli BTOPUHHMX JaHUX 1 100yJ0Ba JIOTTYHHUX
JIAHIIFOKKIB MIPKYBaHb); CTaTHCTUYHI MeToau oOpoOku iHdopmMallii; OaraToMipHi
MeToau ((pakTopHUM 1 KIIACTEpHMI aHalli3); PerpeCUBHUM 1 KOPEJSIIMHUN aHali3;
IMITAIiiHI METOJW; METOAW Teopli MPUNUHATTS pIllIeHb, METOIU JOCIIIPKCHHS
omeparlii (J1iHiiHE Ta HEJHIIHEe TpOoTrpaMyBaHHs ); €eBPUCTUYHI METO/IM Ta 1H.

MapkeTHHTOBUHM aHaji3 Ta WOT0 Pe3yJbTaTH CIPUSIIOTh €PEKTUBHIN aganTarii
BUPOOHUIITBA 10 CTaHY PUHKY 1 BUMOT KiHLIEBOTO CIIOYKMBaYa.

3a3HaueHe MIATBEPKYETHCS  JOCHIKEHHSAM  BIUIMBY  (DakTOpiB, sIKI
Bi100paxatoTh €()EeKTUBHICTb MAPKETUHTY, Ha €(PEKTUBHICTh BUPOOHUYOT AisIIBHOCTI
TOB AI'PO®IPMU «KOJIOC» 3acoboM moOyaoBH €KOHOMIKO-MaTeMaTUYHOT
Moneni, ske Mae BuI OararodakTopHOi JiHIMHOI Mozgeni 1 mnoOymoBaHa 3a
ctaTucTuuHUMU AaHumu 3a 2011-2021 poxku:

Y=-0,751 + 0,853-X; + 0,925-X, + 0,687-X5 + 0,581-X,+ 0,764-X5 ,
ne Y — edextuBHicth aismpHOCTI TOB  AI'PO®IPMU  «KOJIOCy; X; -
MPOIYKTUBHICTE mparli; X, — (PoHIOBIAMadYa OCHOBHMX BUPOOHMUMX (POHIIB; X3 —
gacTKa NpUOYTKy, IO COpSMOBaHa HAa PO3BUTOK MAapKETUHTOBOI cTparerii; X4 —
Koe(ilieHT e()EeKTUBHOCTI KOMYHIKALIHHUX MPOLECIB Y MApKETUHTOBIN MIsIIBHOCTI;
X5 — koediuieHT 1HPOpMATH3ALiT MAPKETUHTOBOI JISITBHOCTI.

[lepeBipka 3HAUyIIOCTI KOE(QIIIEHTIB PIBHSIHHS perpecii 3a KpUTEpieEM
Crplo/IeHTa MOKa3ye, 110 3 AOBIpYOI0 WMOBIpHICTIO 0,95 cTaTUCTHUHO 3HAYYIIUMU €
KoedilieHTH a;, a, as, a4, Ta as. Y IIJIOMY 32 OCHOBHUMHU KPUTEPIIMH MOJEIb €
aJIeKBaTHOIO W MIHJIMBICTh 3aJIe)KHOI 3MIHHOI (akTopy Y 0OYMOBIIOETHCS
MIHJIMBICTIO HE3aJIE)KHUX 3MIHHUX X;, i=1,5 1110 BKJIIOYEHI B MOJIENb.

Po3paxoBanuit koediieHT aerepMmiHaiii gopiBHioe 0,875, ToO6TO 3MiHA
nokasHuka Y Ha 87,5 % 3yMoOBJIeHa 3MIHOK BHECEHHUX JO0 MOJIeJ 3MIHHUX X;, a Ha
12,5% — 3a paxyHOK HE BpaxOBaHUX Yy MOJieJll 3MiHHUX ((hakTopiB).

Otrxe, 3anexHicTh edeKTUBHOCTI  Trocmojapchkoi  mismmeHOCcTi  TOB
AT'PODIPMU «KOJIOC» Bix edeKTHBHOCTI MapKETHHIOBOi MisIbHOCTI icHye. Lle
TOBOPUTH MPO HEOOXIAHICTH 3alyueHHs e(PEeKTUBHUX 1HGOPMALIHHUX TEXHOJIOTIH MO
YIOPaBIiHHIO KOMYHIKATUBHUMH MPOIECAMH MaPKETUHTOBOT A1sUIBHOCTI.

BaxnmuBumu €  pe3yiapTaTH  MPOBENCHOTO  €KOHOMIKO-MAaTeMAaTHYHOTO
MOJICITIOBAHHS, M0 JO3BOJIAJIO 3pPOOUTH PsSAJ TPUHIIMIOBUX BUCHOBKIB I0JI0
rocriogapchkoi aisuibHOCTI TOB ATPO®DIPMU «KOJIOCy:

1) nans migBumieHHs eQEKTUBHOCTI Tocmojapcbkoi  misibHocTi  TOB
ATPODIPMU «KOJIOC» BaxIMBO TOCTIHHO TIABUINYBAaTH €(EKTUBHICTh
YVIPABIIHHS MApKETUHTOM;

2) 7Tl TIOKPAILEHHS MapKETUHTOBO1 ISTBHOCTI HA MANPUEMCTBI KEPIBHUIITBY
BapTO MaKCUMAJIbHO 3aCTOCOBYBAaTM METOJUKHU MO MiJABUIICHHIO MPOAYKTHUBHOCTI
mpaii  BIIJAUTYy MapKETUHTY, CTHMYJIIOBATH PO3BUTOK II€PCOHANy, TOCTIHHO
BJIOCKOHAJIFOBATH KOMYHIKAI[iIHI MPOIECH arpomiAIprUEMCTBA;

3) s miABHUILEHHS €()EeKTHUBHOCTI YIpPAaBIIIHHSA MapKETHHTOBOIO TISUTBHICTIO
3aCTOCOBYBATH HKICHy 1H(bopMau1I0 BUKOPHUCTOBYBaTH €KOHOMIKO-MaTeMaTHYHI
METOJM 1 MOJeNl Ta MporpecuBHi iH(oOpMaliiiHi TexHosorii ans ii oOpoOku Ta
aHaizy.
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OIIHKA TA MOJAEJIOBAHHS EKCIIOPTY 3EPHOBUX
Oxcana Trauosa, K.H.0epxc.ynp., 0oyenm
Hiana Ilooyxaiino, cmyoeumxa epynu ®bCckl-21
lean Canamawenxo, cmyoeum epynu OI12-20
JIHIIPOBCHKUI JIepKAaBHHUM arpapHO-€KOHOMIYHUM YHIBEPCUTET

3epHOBa Tally3b 3ailMae BaroMe MiClie B CTPYKTypl arporpoMHCIOBOrO
KOMIUIEKCY YKpaiHM 1 € CTpaTeriyHuM HampsIMOM  PO3BUTKY  CUIBCHKOTO
rocrofapcTBa. 3a OCTaHHI JECATh POKIB B YKpaiHi CIIOCTEPIraeTbcsl 3HAYHE
po3mmpenHst ekcnopTHoi ckimanoBoi 3EJ[. 3nauna wactuHa exkcrmopTy B YKpaiHi
MPUXOIUTHCA caMe Ha 3€pHOBI Ta 3epHO0000BI KymbTypu. OcoONHMBOi yBaru
3aCIyroBy€ MUTaHHS €()EKTUBHOTO PEryIIOBaHHS CIIBBIIHOIICHHS BUPOOHMIITBA Ta
EKCIIOPTY 3€pPHOBOIO CEKTOPY VYKpalHM i1 YHUKHEHHS KpPHU3U IIPOJOBOJIBYOI
Oe3neku B KpaiHi. 3arajbHa CyMa HaJIXO/DKEHb Bl 36pHOBOIO €KCHOPTY B YKpaiHI
ckinanay 2019 p. — $9,8 mupa, y 2020 p. — $9,5 mupa, y 2021 p. — $10 mupa. Yactka
EKCIIOPTY 3€PHOBUX KYJBTYp y TOBapHii CTpyKTypi ekcropty Ykpainu y 2019-2020
pokax craHoBuJIO0 BianoBiaHO 19,1% Ta 19,2% [3]. Ton-m’a1h 3a cymapHUM 00CATOM
exkcrnopTy 3epHoBUX B Ykpaini y 2018-2020 pp. ckianu KyKypy/a3a, MIICHUIIS,
SYMIHb, TOPOX, COPro, mpoco. OOCITU BaIOBOTO 300py 3€pHOBUX, HAIXOHKEHHS BIJ
iX eKCIopTy, YpOKaWHICTb 3E€pHOBUX B YKpaiHi B LUIOMY MalOTh 3arajlbHy
TEHJICHITi10 3pocTaHHs (Tadu.1).

Ta0mums 1
OcHOBHI TTOKa3HUKH PO3BUTKY 3epHOBOI Taimy3i B Ykpaini 3a 2010-2020 pp. [1, 3, 4]

2010 | 2015 2016 2017 2018 2019 2020
Banoswuii 36ip, THC.T 39271 | 60126 | 66088 | 61917 | 70057 | 75143 | 64933
Ekcnopr, THC. T 14239 | 38338 | 41451 | 41499 | 42940 | 57925 | 52245
ImnopT, THC.T 175 190 240 255 280 291 352
YpoxaifHICTB, 11/Ta 26,9 41,1 46,1 42,5 47,4 49,1 42,5
3i0paHni momii, THC.Ta 14576 | 14641 | 14337 | 14560 | 14794 | 15292 | 15283
CHIBBIIHOWCHKA CKCIOPTY | 3¢ 3 | o3¢ | 67 | 670 | 613 | 771 | 805
710 BaJIoBOrO 300py,%

CrnocrepiraeMo 3HayHe 30UIBIIEHHS €KCIOPTY 3€PHOBUX KYJIbTYp 3 YKpaiHu
MNOPIBHSHO 3 HOro BUPOOHUUTBOM. Tak, CHIBBIAHOILIEHHS EKCIOPTY 10 BaJOBOIO
300py 3epHOBUX KyJabTyp B Ykpaini y 2010 p. cranoBuino 36,3%, a Bxe y 2020 p. —
omuzpko 80%. OpHak, 3a AyMKOIO 0aratboX BIJIOMHX €KOHOMICTIB, BapTO
MOHITOPUTH €KCIOPT 3apajyl HEAOMYIIEHHS MPOIOBOJIBYOI KPU3U Y pa3l HaIMIPHOTO
EKCIIOPTY MPOIYKIIii arpoCeKTOpy YKpaiHu.

3BepHEMO yBary Ha pO3BUTOK 3€pHOBOro cektopy Opnemunu. s anamizy
3aCTOCYEMO CTAaTUCTUYHI Ta EKOHOMIKO-MAaTeMaTH4HI METOau (KOpEeJsIiiHO-
perpeciiiHuii aHai3, TPeHI0BUH aHaji3 Tomo). OCHOBHUMHU €TalaMy MPOTHO3YBAHHS
3 BUKOPUCTAaHHSM CKOHOMETPUYHUX Mojenell e€: 1) BU3HAYCHHS  IUIEH
NPOrHO3YBaHHA Ta 30ip JaHuX; 2) BHU3HAUEHHS (AKTOPHUX Ta pPe3yJbTaTUBHUX
napaMmeTpiB piBHsAHHA; 3) BuOIp ¢opmMu 3aneKHOCTI MK (AKTOPHUMH Ta
pe3yIbTaTUBHUMU MapaMeTpamMu (HasiBHICTb TPEHY, CE30HHUX KOJIUBaHb, CTPYKTYPHU
JAHUX TOINO); 4) BU3HAYECHHS XapakTepy TpeHay; 5) moOyaoBa €KOHOMETPUYHOI
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Mozeni; 6) nmepeBipka (aHasIi3) MOJE Ha aJeKBAaTHICTh Ta OIIHKA ii MmapameTpiB; 7)
mo0y10Ba MPOTHO3Y.

Ha ocHOBI cTatucTMYHHMX AaHUX 3a JomoMoroio iHcTpymeHTiB MS Excel
noOyIyeEMO €KOHOMETPUYHY MOJEINb 3aJIe)KHOCTI €KCIOPTY 3€PHOBHUX KYJIbTYpP BiA
MOKA3HUKIB, [0 BIUIMBAIOTh 1 XapaKTepU3YIOTh €KCHOPTHHUI moTeHmian OmecbKoro
periony.

O6epeMo y SIKOCTI MOSICHIOBAJILHUX 3MIHHUX — BaJIOBUM 301p (X;), BpOXKANWHICTh
(x2), obcsAT MOCIBHMX ILIONT (X3), 3amacu 3epHOBUX (x,). IneHTHdIKyeEMO eKcrmopT
36pHOBUX Ta 3epHOO000OBUX KyJbTYyp uepe3 Y. AHaTI3yH4d OTpUMaHI NapHi
KOoe(ILIEHTH KOpeNslli 3 KOPENSiHOI MaTpUIll B3a€MO3B’SI3KY PE3YJIbTaTUBHOI 1
(bakTOpHUX O3HAK, MOXKHA JIATH BHCHOBKY, IIO MIX 3MIHHUMH ICHY€ CHJIbHUN
KOpesiiiHui 3B’s130K. [l 3a0e3neueHHs aJeKBaTHOCTI MPOTHO3HOI MOJIET BapTO
YHUKHYTH  MYJbTHUKOJIIHEAapHOCTI: | eram — mepeBipka Ha  3arajbHy
MYJIBTUKOJIHEAPHICTh, 2 €Tanm — JOCHiKeHHs 3a anroputmoM Depapa-I'nodepa
(mepeBipka MyJIbTHUKOJIHEAPHOCTI KOXKHOI TMOSICHIOBAJIBHOI 3MIHHOI 3 peIToro); 3
eTan — nepeBipka MyJIbTUKOJIIHEAPHOCTI KOXKHOT TapH MOSCHIOBATBLHUX 3MIHHUX.

3a pomomororo GyHkuii MOIIPEJ] oTpuMaeMo 3HA4YeHHS JIeTepMiHAHTa
kopemsiii detr, =0,002. BoHO Onu3bke 10 HYyJs, OTXKE MDK IOSICHIOBaJbHUMH

3MIHHUMH  ICHY€  MYJbTUKOJIIHEapHICTh.  3HadueHHA  Kpurepiro  I[lipcona

7 =—[n-1-(2m+5)/6]-InD=2348. Kputnune 3Ha4eHHA Y 2 s CTyIEHs1 CBOOOIU

y=m-(m—1)/2 Ta piBHA 3HAYYHIOCTI « =0,05 CTAaHOBHUTH y’(0,05;6)=9,48. OCKiIbKH
7> > 77(0,05;6), TO B MacHBi IOSCHIOBAJIBHHUX 3MIHHHX ICHYE€ MYJIBTHKOJIiHEAPHICT.
Jnist yCyHEHHSI MyJIbTHUKOJIIHEapHOCTI B MOJIEN1 YCYHEMO 3MIHHI X; Ta X;.

Jlnst  oOYMCIICHHST MapaMeTpiB MOJEN 3acCTOCYeEMO 1HCTpYMEHT Peepecis
nporpamu  MS  Excel. ExoHOMETpHYHa MOJEIb MA€ HACTYNHWM BHIJISA:
y=9,5x, +0,37x, —102. KoedimieHT MHOXXHMHHOT KOpeJAlii R =0,93 O3Ha4a€ CHJIbHHIMA
3B’s130K MK yciMa 3minHuMmH. Koedimient aerepminarii R’ =0,87, T00TO 87%
Bapiarii y BU3HAYAIOTHCS JITHIMHOIO Bapiali€ero X, (BpOXKaHICTh) Ta X, (3amacu), a 13 %
— JII€X0 HEBKIIIOUCHUX JI0 €KOHOMETPUYHOI Mojenm (akTopiB a0 MPHUCYTHICTIO B Hii
HENIHIMHUX KOMITOHEHTIB. OOunciienuid F-kputepiii @imepa F =13,27 Ma€ PiBEHb
3HauymocTi Onu3bkuil 10 0, 1m0 CBIIYUTH PO BHUCOKY JOBIpYy HMOBIPHICTD
OoTpuMaHoOi Mojeni. MoXKHa CTBEp/DKyBaTH, 10 MOOyJ0oBaHa MOJENb aJcKBAaTHA
CTATUCTUYHHUM JIaHUM.

MopentoBaHHsl €KCIIOPTY 3€PHOBUX KYJIBTYp CHOpPUSE HE TUIBKH BIAJIOMY
PETYJIIOBaHHIO PO3BUTKY 36PHOBOTO CEKTOPY PETiOHY, ajie 1 BU3BHAYEHHIO TIEPCIICKTHB
PO3BUTKY Ta MIPOTHO3YBaHHSI.

1. ArpapHa cratucTuka MiHICTepCTBa arpapHOi MOJITHKH 1 MPOJIOBOJIBCTBA
VYkpainu. URL: http://minagro.gov.ua/

2.TonoBHe ympaBimiHHS  cratuctukd B Opjecbkii  o6macti.  URL:
http://www.od.ukrstat.gov.ua/

3. JlepxaBHa ciy»k0a CTaTUCTUKUA YKpaiHu: craructudHa iHdopmaris. URL:
http://www.ukrstat.gov.ua

4. 00630p pbIHKA 3epHOBBIX KynbTyp 2021: »KcHmopT, NPOU3BOJICTBO,
tenaeHuu. URL: https://latifundist.com/urozhaj-online-2021
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Cexkuin 2.
Indopmaniiini TexHoJ10TiI B OCBITI

POWER BANKS AS NECESSARY DEVICES
FOR PROVIDING DISTANCE EDUCATION
Maria Popenko, student of group FBS-1-18,
Natalia Vasylieva, Doctor in Economics, Professor
Dnipro State Agrarian and Economic University

Distance learning is an educational process intended to provide effective
delivery of contemporary knowledge by means of online communications with tutors,
video conferences, recorded instructions, and other multimedia streams. In times of
the Covid-19 pandemic and especially in the state of martial law in Ukraine remote
education appeared to be the only safe way to teach pupils and students. Nowadays
many of them have to utilize PCs and laptops for performing educational assignments
and employ smartphones or tablets for the Internet connection which should be
independent from electrical energy cut-off. Thus, to keep your gadget running all day
it 1s advisable to get a battery recharger or a portable power bank.

The aim of our study was to monitor models of power banks available for
Ukrainian customers. For this reason we considered relevant data derived from the
largest national shopping hub at https://hotline.ua/ The comparable characteristics of
the offered external devices on sale are as follows:

- battery capacity which mostly varies between 9000 to 20000 mAh and lost energy
of up to 10-20%, whereas output electric voltage and current are 5-9-12V and 1.5-
2.0-2.4-3.0A respectively;

- a brand or producer including the most demanded PowerPlant, Baseus, Vinga,
Xiaomi;

- a price which ranges between 200 and 60000HRN, whereas the most popular
ordinary models cost around 600 to 1500HRN;

- special features such as wireless Qi or fast charging due to technological solutions
of Qualcomm Quick Charge 3.0 and Power Delivery 3.0;

- the count of ports and connector types which are usually USB Type-C, Micro-USB,
and USBx2 intended to charge simultaneously 2 or 3 gadgets;

- weight (around 250 g) and color (typically black, white or silver).

By and large, Hotline.ua is a convenient data aggregator as it permits you to be
aware of unbiased consumers’ feedback and compare prices for items from different
sellers to make a real bargain.

Similar services are also provided by the world top online shopping hub at
https://www.amazon.com/ It promotes power banks produced by Anker, Hermitshell,
INIU, and Mophie. Besides, there is a great deal of solar portable chargers in
compliance with a global trend in implementing environmentally-friendly
technologies. It is also worth mentioning that Amazon.com simplifies a customer’s
choice by setting a device compatibility option which incorporates prime brands of
smartphones and tablets, for example Asus, Apple iPhone, Huawei, Lenovo, and
Samsung. Overall, given the people’s solvency, power banks (priced at 15 to
100USD) are much more affordable for international users than for customers in
Ukraine. However, as of March, 2022 Ukraine is experiencing a shortage of portable
battery chargers which are vital to keep in touch and go online.
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INFORMATION SECURITY PRINCIPLES DURING WAR
Elizaveta Reshetnyak, student of group OP-2-21
Dnipro State Agrarian and Economic University
Stepan Pristavsky, student of group UZ19117
Lviv Institute of Ukrainian State University of Science and Technology
Supervisor: Vadim Shcheka, Ph.D., Associate Professor
Dnipro State Agrarian and Economic University

The role of communications and telecommunications for society is difficult to
overestimate. In wartime, the process of exchanging information is especially
important, since the safety and lives of people, both civilian and military, are at stake.
During such a period, with additional care, it is necessary to refer to the safety and
reliability of information, as well as the security of the methods of its transmission to
the interlocutor.

From an economic point of view, it is necessary to protect information, the
leakage of which will cause material and moral damage, in wartime the volume of
such information increases, and the task of the state and the education system, in
particular, is to convey to the population the basic principles of ensuring everyday
information security.

The main objective principles of information security are: confidentiality,
authentication, integrity, availability, non-repudiation. The main purpose of
confidentiality is to ensure the security of data, to exclude their accessibility to
unauthorized persons. Authentication helps to separate roles and allow access to
sensitive data only to authorized persons. Integrity includes maintaining the
consistency, accuracy, and validity of data throughout its entire life cycle. This also
ensures that the data cannot be changed by third parties. Availability is ensured by
meticulous maintenance of all equipment, prompt repair of equipment, and
maintenance of a properly functioning operating system environment free of software
conflicts. Non-repudiation is a concept that provides proof of the origin and integrity
of data.

Based on the statistics of the use of operating systems, it is recommended to
completely update the gadget applications. If the model is not supported, then it is
better to change it to a cheaper, but upgradable one, since the basis for updating all
operating systems is precisely the elimination of security vulnerabilities.

Do not use suspicious or unverified applications. It is better to give preference
to reliable software, and use a separate, pre-prepared device for experiments. As a
result, it is desirable to reduce the list of used applications and remove all unused
ones.

It 1s necessary to set up two-factor authentication in all services and on all
accounts used, this will increase not only the login time, but also the level of security
of your information. At the same time, it is not advisable to use biometric indicators,
but an encrypted data backup, which is located in the "cloud", will be very useful.

It's time to update and choose strong passwords for accounts with important
information: the password must contain at least 8 characters, including uppercase and
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lowercase letters, numbers and special characters. The use of the same password in
different services creates a risk in a critical situation of losing access to all information
resources at once, which cannot be allowed.

In times of war, you need to be vigilant about content and be suspicious of any
link in the same way, even if it comes from a trusted source, you should not open it
unnecessarily. The reliability of the source must be double-checked, and the details of
any information should be clarified from at least several independent sources.

Special attention should be paid to new acquaintances in social networks.
During martial law, it is strictly forbidden to make new friends or subscribers in
public chats and services if you did not know each other personally. Yes, and the
appearance of old acquaintances with the advent of war should alert. Perhaps their
accounts have been hacked and are being used as a way to extract information. Any
war has an information front, and on this front, military operations are also conducted
to steal, destroy, declassify information or to create and disseminate knowingly false
data or social sentiments. To replenish friendly contacts and subscribers, it is better to
wait for peacetime.

The same applies to calls from unknown or hidden numbers, calls from abroad
— it 1s better not to answer such calls. It is better to call through encrypted messengers,
as mobile signals can be intercepted for wiretapping. In the event of frequent and
intrusive calls, you can use the blocking of the corresponding contact in all services.

In all social networks, public chats and services, where possible, it is necessary
to disable geolocation binding to transmitted messages. At the same time, we are not
talking about disabling geolocation in the gadget at all, since this can complicate
orientation in unfamiliar areas.

In all situations where valuable information is exchanged during
communication, it is necessary to use encrypted chats and / or instant messengers
based on the open XMPP (Extensible Messaging and Presence Protocol), for example,
Pidgin, Xabber, Conversations.

In the process of using the gadget, it is necessary to check the privacy and
security settings of all applications that transmit valuable information.

All content that is planned to be broadcast or published in public chats and
services must be carefully checked for the absence of information about your location
or the situation in the region where you are. Particular attention should be paid to the
broadcast of the operational situation, such content can be of high value to third
parties and at the same time seem completely neutral for the author, so it is better to
avoid such broadcasts or publications at all.

It is necessary to be critical of any information the source of which cannot be
unambiguously identified, especially anonymous information and transmitted through
several people. In most cases, this information is not valid.

The main goal of all the above principles is to ensure the security of personal
data and the safety of valuable information. Their observance will help preserve both
personal security and the security of Ukraine as a whole.
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BUKOPUCTAHHSA EJEKTPOHHUX 3ACOBIB ITOJIAHHSI IHOOPMAIIIT
Hamans Byszian, Temana Jlebeoeuxo, Onena Haymenxo, uxknaoaui
Bigokpeminenuii cTpykTypHU miapo3ait « TexHomoriyHui (HaxoBUi KOJIEIK
JIHIPOBCHKOTO AEPKABHOTO arpapHO-€KOHOMIYHOTO YHIBEPCUTETY»

[Ipr CTBOpEHHI ENEKTPOHHOTO MiAPYYHHKA BAKIUBO OPTraHIYHO TOEIHATH
cydacHi 1H(popMaIliiHO-KOMYHIKaIIiHI TEXHOJIOT1i 3 BUMOTaMH CHCTEMU OCBITH.
3HaHHS CTYJEHTIB (OPMYIOThCS 3aBIsAKH 1H(oOpMaIllii, Ky Tpebda A0 HUX JTOHECTH.
MosxmuBocrti, siki HagatoTh IKT, copomryrors 1eil mpouec npodeciiHoro ooMiHy
3HAHHSIMHU Ta JOCBiOM. BOHM H0O3BOJISIOTHP BUKOPHUCTATH 3acO0M MYyJbTHMEIA,
30epiratu Beiuki oOcATH iH(pOpMAIli, BKIOYATH IHTEPAKTUBHI MPUMOMHU Ta METOAH
KOHTPOJIIO, MEPEBIPKU Ta caMolepeBipku 3HaHb. KpiM Toro, mamepoBi HOCIi, 110
NOTPIOH1 JJI1 MPOBENEHHS JIEKIil, MPaKTUYHUX Ta Ja0O0paTOpPHUX 3aHATh, a00 HE
NEepPEeBUIAIOTHCS, a00 HE BIANOBINAIOTH PIBHIO HAYKOBUX PO3POOOK CHOTOJEHHS, HE
BpPaxOBYIOTh OCTaHHI JOCSTHEHHS B Taly3l HayKu 1 TexHIKH. ToMy came aBTOPCHKI
€JIEKTPOHHI TMOCIOHUKHA CHPHUSIOTh OCYYaCHEHHIO TEOPETUYHOTO Marepiayly JeKIIiH,
NpakTUYHUX 3aBJaHb, 3MICTy JabopaTopHux (0COOJIMBO JOCTIAHUIIBKUX Ta
MOIITYKOBUX) pOOIT. ENEKTpOHHY BEpCit0 MOXKHA JOCUTH JIETKO PO3MOBCIOJMTH IS
IIMPOKOTO KOJIa CTYJEHTIB, TMOKJIABIIM ii Ha cepBep (1 1e He moTpedye Oarato
KOIITIB), KPIM TOTO, MPH ChOTOJHIIIHbOMY CKJIQJIHOMY CTaHi 3 MiIpyYHUKaAMH, 3
A0CcTynoM 10 Internet e1eKTpOHHY BEpCiiO JIETKO «CKUHYTH» Ha JUCK abo ¢uiemky i
KOPHUCTYBATHUCS HEIO HA JOMAITHbOMY KOMII'FOTEPI.

CTyneHTu, IEBHOIO MIPOI0, CIIPUHMAIOTh KOMIT IOTEP Y SIKOCTI €JIEKTPOHHOTO
peneTuTopa ab0 CaMOBUMTENS, KU MOXE IMOKa3aTH MOMWIKY, JaTh MPAaBHIbHY
BIAMOBLABL TOwIO. [Ipy 1bOMY, €eKTpPOHHMI MOCIOHMK — 11€ HE aHAJIOT MarepoBOTO
BapiaHTy. EnexTpoHHuUN mOCIOHMK OyIyeThCs Ha TINEPTEKCTOBIH OCHOBI Ta
MPU3HAYEHUH, B TOMY YHCII, JIJISI CAMOCTIHHOTO BUBUEHHS TEOPETUIHOTO MaTepiay.
Ile € pizHoBux TexHiuHMX 3aco0iB HaByanHa (T3H), y skomy wicTUThCS
CHUCTEeMAaTH30BaHUN MaTepiall, 1o 3a0e3nedye TBOpYE OBOJIOAIHHS CTYACHTaMU
3HAHHSMH, BMIHHSAMH 1 HAaBUYKAaMH 3a JOMOMOTOK) BHKOPUCTAaHHS CYKYITHOCTI
rpadi4HOi, TEKCTOBOI, IU(POBOiI, MOBHOI Ta 1HINIOI iHGOopMaIllii. EneKTpoHHI CTOPIHKH
JOTIOBHEH1 TpaiyHUMH 300paKeHHSIMH, (PYHKIISIMUA TOPTaHHS «BIEpel-Ha3amay 1
IOBEPHEHHST 10 3MICTy», MOXe OyTH pealli3oBaHa MOXKIUBICTh MIBHAKOTO
nepeMilleHHs] Ha JOBIAKOBUN Martepian, MoB’s3aHuil 3 motouHuM. Okpemo Tpebda
3a3HAYMTH, IO EJIEKTPOHHI MIAPYYHHKH, €JIEKTPOHHI EHIUKIIONE/li, E€JIeKTPOHHI
PENETUTOPU Ta CAMOBUHUTEN, TEPMIHOJOTIYHI CIOBHUKH, KOMIUIEKTH E€JICKTPOHHHUX
JeKUIA MOXXYTh BUKOPHUCTOBYBATHCS y AMCTAHLINHOMY HaBYaHHI JUIsi poOOTH 3i
CTYJIGHTaMH 3a0YHOTO BIJUIUICHHS, Tl YaC KapaHTUHHUX OOMEXEHb a00 il 1HIIUX
daktopiB. KoxkHa hopma eeKTpoHHOTO TIAPYYHUKA MAa€ CBOi BIIACTUBOCTI, TIEPEBaru
Ta HeAONIKU. ToMy HaMOLIBII BAAJIUM € 3aCTOCYBaHHS OJHOYACHO IEKUIBKOX (Gopm
€JIEKTPOHHOIO TMOCIOHMKA, 10 Ja€ MOJIMBICTh BUKOPUCTATHU iX OCOOJMBOCTI Ta
OXOITUTH SIK HaOUIbIIIe 1H(POpMAITi.

Icnye nBa OCHOBHMX (popMaTH €JIEKTPOHHUX MiApy4YHUKiB — 1ie HTML-dopmar
ta PDF-popmar. BaxnuBa BnactuBicts PDF-dopmary y Tomy, mo BiH He
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MOB’SI3aHUI 13 3aJEKHICTIO BiJl BCTAHOBIEHUX HA JaHOMY KOMITIOTEpi HIpU(TIB.
O6unBa opMatu 103BOJIIIOTH PO3MIIIYBATH B TEKCTI TINEPHNOCUIAHHS, 32 SKUMH
3M1MCHIOIOTHCS IIBUIKI MEPEXOU K BCEPEAUHI JAHOTO BHJIAHHS, TaK 1 Ha 30BHI. 3a
JIOTIOMOT'OI0 TIMEPNOCUIaHb MOXHA, HAITPUKJIIA, EPErSHYTH JITepaTypHi JpKepena,
Ha SIK1 TOCUJIAIOTHCS B JJAHOMY BUJAHHI, BUKJIMKATU UTFOCTPAIIiIO, sIKA TIOSICHIOE CEHC
MIEBHOT'O TEKCTOBOTO hparMeHTa 1 6araTo iHIIOrO.

Jlns CTBOpEHHSI €JIEKTPOHHUX IOCIOHMKIB 3 JUCHUILIIH «BOpoIrHOMeNnbHO-
KpyIl’ssHe  BHUPOOHHUIITBO», «AcIHipalmiss 1 NHEBMOTpaHcnopT», «EmneBaropna
MIPOMHMCIIOBICTBY MH KOPUCTYEMOCS MPOTpaMoro « KOHCTPYKTOp €NeKTPOHHUX KHHTY.
EnextponHmii mocioHUK B HOMY cpopMaTl MOXe 6yTI/I BI/IKopI/ICTaHI/II/I BUKJIaJla4yaMu
K i1 poboTH 3 ayz[moplero CTYJEHTIB, TaKk 1 JJii CaMOCTIHHOTO OINaHyBaHHS
CTyJIEHTaMH €JIEMEHTIB HaBUaiabHOI nuctuiuiiau (puc. 1). JlIoHeceHHs, 3aCBOEHHS Ta
3aKpIIJICHHS] HAaBYAJIbHOTO MaTepiany y (opmi eJeKTPOHHOTO MOCIOHHMKA BIIKPUBAE
HOBI 00pIi 1 AJIsI CTYJICHTIB, 1 JJIs1 BUKJIa1aya.

T R ——— B

aLliA | nHeeMoTpaHcnopt”, | YacTHHa

i
\ \ Mevate COXpaHHTL 3kcnopt B MS Word U‘ WHepo ‘ x| Beixoa ‘

BCTYN
3AFANBHI NOHATTA MPO BEHTUNALUIKD
BUAW BEHTURAUN
MpezenTauis Ha Temy "Knacudikauis cucrem seHTMAALT™
CXEMW NPOMWCINIOBUX ACMIPALIMHWX YC TAHOBOK
ENEMEHTW MPOMWCAOBO! AEPOANHAMIKA
OBMNAQHAHHA ACMIPALIAHWX YC TAHOBOK
BIAUEHTPOBI NMNOBNOBMIOBA4I
BCMOKTYBANMNbBHI PYKABHI ®©INETPU
TECTOBUWIA KOHTPOIb 3HAHb
MoBITPOAYBHI MALIMHW

XAPAKTEPUCTWUKW BEHTUNATOPIB

Hazap ‘ ‘

Pucynox 1 — 3aranbHuii BUTIIS] HABYAIBHOTO MTOCIOHUKA 3 TUCIIUTIIIHA
«Acrmiparis 1 THeBMOTPaHCIIOPT»

["0n0BHOIO TepeBaror0 eIeKTPOHHOTO MOCIOHWKA € MOTO IHTEPaKTUBHICTh. BiH
J03BOJISIE€ CTYJICHTaM, OKpPIM TEKCTY, BIAKPUBATH ISl TIEPETIIALY BiI€O POJIHKH, ayIio
¢daitii, Komii pI3HOMAHITHUX JOKYMEHTIB, IEPEXpPEeCcHI Marepiajd 3 1HIIUX
JOBITHUKIB Ta EHITUKIIONE/IM, 3J1MCHIOBATU KOHTPOJb Ta CAMOKOHTPOJb 3HaHb.
[Iporpama «KOHCTPYKTOp €JEKTPOHHUX KHHUI» camMe JO03BOJIAE€ peani3yBaTH
OUIBIIICTh TAKUX MOXKJIUBOCTEH.

Ase Oysio 0 HeMpaBUJILHUM BBa)KaTH, 11O YCI 111 €JIEKTPOHHI 3aCO0M MOJAaHHS
iHpopMallli MOXYTh 3aMIHHTH <CKMBE» CIOBO BUKIadada. Bouu, sk 1 iHm T3H,
TITBKH JTIOTIOBHIOIOTH, YPI3HOMAHITHIOIOTH BUKJIAJIAaHHS, CIPUSIOTH ITiIBUIICHHIO
pIBHSL 3allIKaBJICHOCTi, PO3BUTKY TBOPYOTO MHUCJIEHHS, E€CTETMYHOTO BHUXOBAHHS
CTYJICHTIB.
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TPAJIUIIVHI 1 HETPAJJAIIIAHI IIIXO0/IH IO KOMII'IOTEPHOI
HIAIOTOBKN MAUBYTHIX MEHEIKEPIB
lean Kapimos, K.¢h.-m.H., Ooyenm,
TI'ennaoii Kapimos, k.e.H., ooyenm,
Tumyp 360peyv, cmyoenm epynu MEH-18-10
JIHIMPOBCHKUIM JIepKaBHUM TEXHIYHUHN yHIBepcUTET, M. KaM’sHChKe

Komn’roTepHa miaroroBka MailOyTHiX (paxiBIiB BaXJIHMBa y BCiX cdepax, B T.4.
B MEHEKMEHTI, OCKLJIbKA HEOOX1HICTh OOIPYHTOBAHOTO MPUIHSATTS YIPaBIIHCHKUX
pillleHb TIOB’A3aHa 3 BUKOPHUCTAHHSAM CEpHO3HOTO MaTEMaTHYHOTO amapary,
peaiizailisi SKOro 0e3 CydyacHUX KOMIT IOTEPHUX 3acO0iB 1 TEXHOJOTIH Moke OyTH
JOCUTH CKJIaJIHOIO a00 5K 30BCIM HEMOKIIUBOIO.

CrangapToMm BUIIOi OCBITH 3a chemiainpHicTIO 073 «MeHemKMeHT» IS
nepioro (0akaaaBpChKOTO) PiBHSA BHINOI OCBITH mependadyeHo (GOpMyBaHHS Py
KOMITIETEHTHOCTEH, B T.4. TAKUX, SK HABUYKM BUKOPUCTAHHS 1H(POpMAIIAHUX 1
KOMYHIKaIlIMHUX TEXHOJIOTIH; 3JaTHICTh JO0 aOCTPaKTHOTO MUCJICHHS, aHaJi3y 1
CHUHTE3Y; 3[aTHICTh 3aCTOCOBYBAaTH 3HAHHSA Yy MPAKTUYHUX CHUTYyaIlisfX. Y TepMmiHax
pe3yJbTaTiB HAaBUYaHHS HOPMATUBHMM 3MICT MIATOTOBKM MalOyTHIX (QaxiBIiB 3
MEHEKMEHTY (DOPMYITIOEThCSI HACTYITHAM YWHOM — BHSIBJSITH HAaBUYKU TOIIYKY,
30upaHHs Ta aHami3dy 1HQopMaIlli, po3paxyHKy IOKa3HHUKIB IS OOTPYHTYBaHHS
YOPaBIiHCHKUX pilieHsb [1].

Tpagumiitnuil miaXiaq 10 KOMI IOTEpHOI MIATOTOBKHM Tojisirae B (popmyBaHHI
3asBJICHUX KOMIIETEHTHOCTEH MUISIXOM BUBYEHHS THX TeM 3 1H(GOpPMATHKH, SKi
MPaKTUYHO TIOBHICTIO CIIBMAJAI0Th 3 TEMATHUKOK MIATOTOBKH (haxXiBIliB IHIIUAX
cnemianbHocTe. [lpu 1pomMy npoOIEeMHUM 3anMIIAEThCS (POPMYBAHHS TaKoOi
KOMIIETEHTHOCTI, SIK 3/JaTHICTh 3aCTOCOBYBAaTHM 3HAHHS Y MPAKTUYHUX CHUTYaLlIfX.
Hamu nponoHyeThcst HETpaAUIIHHUN TIAXiJ, IPU SIKOMY TIiCJISI BUBUEHHS OCHOBHUX
TeM 3a TPAJUIIINHOI TEXHOJOTIEI0 BBOJUTHCS CIEIliajibHA TeMa, sfKa Iepeadadae
KOMIUIEKCHE BHUKOPHUCTAaHHS BHBYEHUX paHilie 1HGOPMAIIMHUX TEXHOJOTIA IS
BUPIIICHHST TUIOBUX JUTs Tairy3i 3aBgaHb. OCHOBHA MeTa IIi€l TEMU — 3aKpIiIUICHHS
paHinie HaOyTUX 3HaHb LIJISIXOM 3aHYpPEHHS B KBaszinpodeciiiny TemaTuky. TepmiH
«kBazinpodeciiina TemMaThka» TPU I[LOMY BIJNOBIAAE 3aaadaMm, sIKi HE OyIy4u
MOBHICTIO MPOo(deciiHUMH, BCE K B IMEBHOMY HAOJMKEHHI MOXKYTh OYTH aHaJoTamMu
THUX, K1 OyIyTh BUPILIyBaTHCS 3100yBayaMi OCBITH B MallOyTHHOMY.

OauH 3 BapilaHTIB Takoro MIAXOAY TOJSIrae B JETAIbHOMY aHami3l
MOKJIMBOCTE BUKOPHUCTAHHS Cy4YacHHMX I1H(QOpMAIITHMX TEXHOJIOTiH, 30KpeMa, Ha
oCcHOBI TabmuyHOTO Tporecopa MS Excel 1 cuctemu koM 10TepHOT MaTEMaTHKH
MathCad, nns BupimeHHS 3amay, SKI TPaaULIAHO PO3IISAAIOTHCS SK 3ajadi
JHIAHOTO MPOrpaMyBaHHSI.

1. Cranmapt BuIIOi OCBITH 3a cremanbHICTIO 073 «MeHemKMEHT» Tally3i
3HaHb 07 «YmpaBiiHHS Ta aaMIHICTPYBaHHS» Tmepiioro (0akaaaBPChKOTO) piBHS
Bumoi  ocBitu.  URL: https://mon.gov.ua/storage/app/media/vishcha-osvita/
zatverdzeni-standarty/12/21/073-Menedzhment.bakal.06.04.22.pdf (naTa 3BepHEHHS:
14.04.2022).
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THHOBAIIMHI EJEMEHTH ITPOT'PAMM GEOGEBRA CLASSIC ITPA
PO3B’SI3KY 3AJIAU JIIHIMHOT'O ITIPOTPAMYBAHHS
Anina Komkosa, cmyoenmka epynu @bC(ck)-20
JIHIIPOBCHKUI JIepKAaBHHUM arpapHO-€KOHOMIYHUM YHIBEPCUTET
Ana Hyosrcna, cmyoenmxa epynu K20-3
VYHIBepCcUTET MUTHOT CIIPaBH Ta PpiHAHCIB, M. J{HIPO
Csimnana Hyscua, x.e.n., ooyenm
JIHIIPOBCHKUI JepKaBHUM arpapHO-€KOHOMIYHUN YHIBEPCUTET

[lepexim H©Ha [OWUCTaHIIiHE HABYaHHS, 3YMOBJCHUW TMaHJEMI€I0, CTaB
HEOUIKYBaHMM Ta JOBOJI CEpHO3HMM BHUIIPOOYBaHHSIM [UIsl BCIX 3700yBauiB
OCBITHBOTO TIporiecy. BciM 10BenoCh MIBUAKO aqanTyBaTUCh IO HOBUX PEaTiid JKUTTS
1 IUTaHHS PO3BUTKY IUCTAHIIIITHOI OCBITH HA0yJI0 HEAOUSKOI aKTyallbHOCTI.

Oco6mmBo 3poctae poib 1HPOPMAIIHHO-KOMYHIKAIIMHUX TEXHOJIOT1H B
NUCTAHIINHIA OCBITI. BaXJIuMBUM 3aBIaHHSIM BHKJIAJa4ylB € OOJAHHSA JIOTIYHO
CTPYKTYpOBaHOTO MaTepially 3 eJleMEeHTaMu TpadidHOro TPEACTABICHHS IS
IIBUJIKOTO CIPUUHSATTS Ta OMpAIFOBaHHS CTyJAeHTaMu HeoOXiaHoi iHpopmariii. Came
Bi3yaumizailisi Matepialy HaBYaJIbHUX JUCLMIUIIH, KOMIT'IOTEPHE MOJICIIFOBAHHS
JTOCIDKYBaHUX 00'€KTIB, aHAI3 Ta JOCIIDKEHHS MaTeMaTHYHHMX 3aKOHOMIPHOCTEH
YW BIIACTUBOCTEH OO’€KTIB Ma€ BEIWKE 3HAYEHHS ISl CIIPUHHATTS Ta 3aCBOECHHS
CTyJIeHTaMH HOBOTO Matepiamy. besmepedHo, B mporeci HaBUYaHHS MaTEMaTHIHUX
JTUCITUTUTIH JIOIIUUTBHO BUKOPHCTOBYBATH MAaTEMATHUYHI MAKEeTH, SIKI MICTATH OKpEMi
KOMITOHEHTH KOMIT IOTEPHO-OPIEHTOBAHOI CHCTEMM HABUYaHHSA JUIsl PO3BHUTKY
MPOEKTHO-IOCIIITHUIIBKOT A1SITBHOCTI 37100yBaviB BUIIO1 OCBITH.

Cepen icHylOYMX MaTEMaTUYHUX TIAKETIB BAXKIWUBE MICIE  MOCITAE
6e3komrToBHa nporpama GeoGebra Classic.

GeoGebra Classic — 11e nmporpama JUHAMIYHOI MaTEMAaTHKHW JJIsi BCIX PiBHIB
OCBITH, sika OO0'€eHye TeoMeTpito, airedopy, Tabdnuii, rpadikv, CTaTUCTUKY Ta
OOYHCIICHHS B OJIHOMY NpocToMy Yy BuKopuctanHi makeTi. GeoGebra Classic €
IIBUKO 3POCTAIOYUM CITIBTOBAPHCTBOM MIIBHOHIB KOPHCTYBadiB, pPO3TAIIOBAHUX
Maibke y KoxkHIM kpaiHi. [Iporpama GeoGebra moke BUKOPHUCTOBYBATHCS SIK 3aci0
Bi3yauti3allii JOCHiKyBaHUX MaTeMaTHYHUX 00’ €KTIB, PYHKIIIM, BUpa3iB, LIHOCTpaLlii
noOyIOBH pO3B’S3KiB; MOXKE BHUCTYNATH CEPENOBUINEM Ui MOJEITIOBAHHS Ta
JOCTIKEHHSI BJIACTUBOCTEH MAaTEMAaTUYHUX OO0'€KTIB; BUKOPHCTOBYBATHUCS SIK
THCTPYMEHTAJILHO-BUMIPIOBAIBHUM KOMITJIEKC, IO HAJa€ KOPHUCTyBaueBl HaOIp
CHeIiaJli30BaHUX 1HCTPYMEHTIB JJIi CTBOPEHHS 1 MEPETBOPEHHS O00'€KTa, a TaKOX
BUMIPIOBAHHS HOTO 33JIaHUX TTapaMETPIB.

[anoBaniiini enementn GeoGebra Classic 3pydyHO BHKOPHUCTOBYBAaTH NIpU
PO3B’SI3Ky 3a/ay JIHIMHOrO MporpamMyBaHHA B Kypcl AUCHUIUIIHM «OnTuMizaiiigi
Metroau Ta mogmeni». GeoGebra Classic — BuibHO-niomuptoBane (GPL) nunamiune
rE€OMETPUYHE CEPEJIOBHINE, SKE TAa€ MOXJIMBICTH OyayBaTH 00JacTh MPUITYCTUMHUX
PO3B’sI3KIB 0€3 JOIMOMOTH JIIHIAKHK Ta OJIIBIIA.

OpHi€ro 13 3HAYHUX TIepeBar MPorpamMu € MOXKJIMBICTh TOKPOKOBO Bi10OpakaTH
xig moOyaoBu ¢iryp. Takum 4YHHOM, € MOXJIMBICTH aHIMOBAHO 3MIHIOBATH
KOOpAWMHATH TOYOK, Toal ¢irypa HIOM OXMBa€ Ha MOHITOPI, 3MIHIOIOYH CBOE
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300paKE€HHSI BHACHIIJIOK 3MIHM KOOpPAWHAT OMOPHUX TO4YOK. OTKe, OCHOBHOIO
ocobnuBicTio nporpamu GeoGebra Classic € MOXIIUBICTh MOOYJIOBH JTUHAMIYHUX
00’€KTiB, TOOTO KOHCTPYKIIIM, SIKI 3MIHIOIOTBCSA MPH 3MIHI OJHOTO a00 MEKIIbKOX
napameTpiB. Tak, CTyA€HTH, PO3B’A3YIOUM 3aBIaHHs, MalOTh MOXKJIUBICTh MOPIBHSITH
aHaJiTH4YHI a00 QYHKI[IOHATIBEHI METOJIM 1 IEPEBIPUTHU CBiM pe3yspTar. Bukopucranus
rpadiyHOTO0 METOAY B ILJIOMY YacTO CHPOIIYE 1 CKOPOYYE Yac BUPIIICHHS TOTO YH
iHmoro 3apnaHHsa. AHam3 y GeoGebra Classic He 3aBxau MOXJIMBUKA 0e3
MaTeMaTU4YHOI CyTi pO3B’s3aHHSA 3amad. A omxke, BukopuctanHs GeoGebra mnae
MOKJIUBICTh TIJBUIUTH PIBEHb SKOCTI PO3B’SI3YBaHHS 3aad Ta MOKPAIIUTH
1H(pOpMaIIiHy KOMIIETEHTHICTh 37/00yBayiB OCBITH.

PosrnstHemMo BapiaHT pimeHHS 3amadi JIHIAHTO TPOTpaMyBaHHS 3aco0amu
nporpamu  GeoGebra Classic. Jleskuii 3aBojJ; BUITyCKa€e MiHEpaJIbHI TOOpHBa JTBOX
BuiB amodoc Ta HiTpoamodoc. Koxken Bua mobpuBa MiCTUTH amiak, cynepdocdar
Ta Kajiid. Bigomi HOpMU BUTpaT KOXXHOT'O KOMIIOHEHTAa Ha | Kr J0OpHB, a TaKOX
HasBHI 3amacu KOXHOTO KomrmoHeHTa. [IpuOyrtok Bim peamizamii 1 kr mo0puB
KOXKHOT'O BUY CKJIaJIatoTh BianoBigHO 2,09 y. rp. ox. 1 2,05 y. rp. oa. 3a MuHynui
PIK 3aBOJI Ma€ JIOAATKOB1 KOIITH y po3mipi 2,01 y. rp. of.

MaTeMaTnyHa OCTaHOBKA 3a]1a4l Ma€ BUJI:

® 1[1JIbOBA (PYHKIIIS:
F(xy,%,)=2,014+2,09-x, +2,05-x, = max,
1€ X; — KUTbKICTh MiHEpaJbHUX J0OpUB BUAY aM0o(ocC, a X, — KUIbKICTh MiHEPATbHUX
n00puB By HiTpoaModoc.
® OOMEXEHHS:

10,2-x, +10,57 - x, < 62,35 - 0OMeKEHHS 10 KiILKOCTI aMiaky

10,2-x; + 16,78 - x, = 87,85 o6mexenns no xinskocti cynepdocdary

10,2 -x, + 6,48 x, = 50,52 — 0OMexkeHHS 110 KIIBKOCTI KaJIio

HeoOxigHo ckiacTu TulaH peamizaiii 100puB, skuil 3a0e30edye 3aBoay
OTPUMAaHHSI MAKCUMAJILHOTO PUOYTKY.

Taki 3amadl MOXJIMBO PO3B’SI3aTH JEKUIBKOMAa crmocobamu: rpadidHo, 3
BUKOPUCTAHHSM €KOHOMIKO-MATEeMaTHUYHUX METOMIB (HAMPUKIIAJ, CUMIUIEKCHUN
METO/); 3aCTOCYBABIIIM MOJIMBOCTI €JIEKTPOHHUX TabmuIb, a came, 3acid «llouck
pewenus». Bci 11 BapilaHTH NOTPeOYIOTh BUAMOBIIHUX 3HAaHb TEOPETUYHOIO
Marepianay Ta HAaBUYOK MPHU PINICHH] TaKUX 3a/1ad. Y MPOIECi pO3B'sI3yBaHHS 3aa4i
JIHIAHOTO TPOrpaMyBaHHS 3 MOOYIO0BOIO 00JIACTI MPUITYCTUMUX PO3B’SI3KIB, IO
MICTUTh TpadiuHUil METOJ BHUpINICHHS, BUHUKAIOTH Bl MPOOJEMHU: TMO-MEpIIe,
MPaBUILHO Ta JOCTYITHO TOSICHUTH CTYACHTY CyTh JaHOTO METOXy, MO-IpyTe,
NOTpiIOHO BMITH MPaBUJIBHO BIATBOPUTH MAaTEMAaTUYHY MOJEIb 3ajgadl 3 ii
O0OMEKEHHSIMH Ta IJIbOBOIO (DYHKITIETO.

Inctpymentu nporpamu GeoGebra Classic (puc. 1) 103BOJISIFOTH TOKPOKOBO
moOyyBaTH TPAHMIKO KOXKHOI MIBIUIONIMHU, BHU3HAYUTH MHOXHUHY PIIICHb
MIBIUIOIIMHMA, & TaKOX, MOOYyBaTH 00JacTh MPUITYCTUMUX PO3B’A3KIB (puc. 2) Ta
BU3HAYTHU ONTUMAIBHUI PO3B’SI30K.
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Pucynox 1 — Innosariitni incrpymentu GeoGebra Classic

: \T\q‘ ad I\ W ﬁi
? 5_
B = Mepecevenue(f, eqd) : HHHH AN :\ cee |
. ! I i \ 1| \ |
— (0,0) [N \ [ L]
D
C = Nepeceyenme(eq3, f) g I 5 ! Il
o ’ NN NH
— (4.95, 0) \\
. sl N
D = Nepeceuenne(eq2, eql) 5 EEEE ; | |
— (186, 4.11) EENEEEEE N
¥ W] \ [
E = MMepeceuenne(eqd, eq2) H [T HEE
— (0.5.24) N \
K = Mepeceqerne(eq3, eql} : 2 \ \\
— (3.12,2.89) NN NN | [
. 151 N
H=144 : 0 || | Il
5 ® OB -l n
1 \\
. F:2014+209x4205y = 144 H RN \ t \

2,01 +2.09-3.12+ 2.05 - 2.89 H RN ] 1y
- 1446 AP 8 6
« I 5 | Y T T N S TS S g

Pucynok 2 — [1o6yoBa 001acTi MPUITYCTUMUX PO3B’SI3KiB 3aa4i JIIHIHHOTO
nporpamyBaHHsi B GeoGebra Classic

Otrxe, BuxopucranHs GeoGebra Classic monsirae B 1HTEPaAKTUBHOMY
MOENHAHHI T€OMETPUYHOro, anareOpaidyHoro 1 YUCIOBOIO MOJENIOBaHHS 3MICTY
3a/1aui, SIKe JI03BOJISIE OPTaHI30BYBATH IIIECTIPSIMOBAHE CII