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HEPEIMOBA

Opniero 3 HaWOUIBII MIBUAKO 1 CTAa0LIBHO MPOrpecyrouux obnacteld 3HAHb €
iHdopmartiiftHi TexHojorii Ta ix 3actocyBaHHsA. Ilim wac mamgemii COVID-19 pi3ko
OOMEXUIIMCS KOHTAKTH MIX JIFOJIbMH, 1, BIJIMOBIIHO, 3pOCia 3HAYUMICTh KOMIT'FOTEepa 1 Horo
J0JaTKIB. JI¥0JICTBO BUKOPUCTOBYE KOMII'FOTEpPH, IUIAHIIETH 1 CMAapTQOHU HE TIIBKU JUIS
3B'SI3KY, aJie 1 U1 po3Bar, Jie IepIy CKPUIKY IPaloTh KOMIT'IOTEPHI ITPH.

B Opneckkiii HamioHanbHINA akagemii XapyoBUX TEXHOJIOTIA BXKE JAaBHO 3BEPHYIH
yBary Ha 1o ramy3p IT, ska po3BuBaeThCs ceMUMHIBHUMH Kpokamu. Ha dakynbreri
KIlltaK3 nBa poku Tomy Oyna BigKpuTa mnporpama miArotroBku «Po3poOka irop Ta
IHTEpPaKTUBHUX MeJlla y BIpPTyaJibHIM peanbHOCTI», Halll CTYJEHTH B)XKE KUIbKa POKIB 3
yCHiXOM OepyTh y4acTh 1 BUTPAIOTh B CBITOBOMY YEMITIOHATI 31 CTBOPEHHS KOMII'TOTEPHHIX
irop Global Game Jam, nepemararots B MixkHapoaHux Ta BceykpaiHChKUX KOHKypcax Mo
WEB -nuzaiiny, akajgemis BHCTyNWJIa 3aCHOBHMKOM 1 Bmepuie mnpoBena B 2019 pomi
BceykpaiHchKy CTYI@HTCHKY OJIiMITIay 31 CTBOPEHHS KOMITFOTEPHUX 1rop.

[ ochb - HacTaB yac MIiABECTH JEsKI MIACYMKH B Miii 007acTi, OLIHUTH HAMPSIM
PO3BUTKY JOCIIKEHb, BIIAATH HAJIEKHE TOCSITHEHHSAM YKpaiHCBKUX PO3POOHHUKIB irop. 3
miero Meroro B OHAXT 3 25 mo 26 Oepe3nst 2021 poky y BiAMOBIAHOCTI 3 IJIAHOM
MinicTepcTBa OCBITH 1 Hayku YKpaiHu Oyna mpoBeieHa mepiia BeeykpaiHChbKa HayKOBO-
TEeXHIYHAa KOH(DEpeHIliss MOJIOANX BYEHHUX, acmipaHTiB 1 cryaeHtiB «Komm'totepHi irpu Ta
MyJIbTUMEIA K IHHOBALIMHUHN MiAX1a 10 KoMyHiKarii - 202 1».

HesBaxxaroun Ha Te, 1m0 151 KOH(EpeHLis nepia (a Moke OyTH, 3aBASKU IIbOMY),
BOHA BUKJIMKaJa IMJABUIICHUHN THTEpEC K Y PO3POOHUKIB IrOp, TaK 1 y iX KOPUCTyBadiB (J10
peul, 3a pe3yiapTaTamu aociikenb Gpipmu NielsenlQQ punok Bineoirop B Ykpaini 3a 2020
pik Bupic Outbm HiX Ha 20%). Cepen TeMaTMYHHUX HAOpsSMKIB poOOTH KOHQeEepeHMii -
reiimiikaiisi B OCBiTi, KiOepcmopT, CTpIMIHT, reiiMidikaiis B MapKeTHHTY, BipTyajbHa
pealbHICTh, JOMOBHEHA pEalbHICTh, IHTEPHET peuei, IITYYHUN IHTENEKT, MallluHHE
HaBYaHHs, redMi3aiiH, cayHI13aiiH. Byno 6arato oxo4ynx BHUCTYNHUTH Ha KOH(EpEHIil 3
SKAUMUCh CBOIMU TOBIJJOMJICHHSIMH, OPIKOMITET OTpuMaB Ouibine 50 Te3 JomoBijieH
(moBenmocsi HaBITH JICSIKI BIAXWJIUTH, TaK SK iX TEeMaTWKa HE CIiBMajaaja 3 HayKOBHM
HANPSIMKOM HAIloi 3yCTpiul - Bce-Takd Iie mepiri 300pu B Takomy (opmati, B TOBHOMY
o0cs131 HE Bci po3i0panmucs ).

Koundepenmis TpuBana jBa AHI B AMCTaHLIMHOMY QopmaTi, B pexumi online 3a
nornomoroto mporpamu ZOOM. 26 GepesHst BII0YyI0Cs MJICHApHE 3aciaHHs, Ha SKOMY Oyiu
npucytHi Oyin3pko 100 MOJTOIMX BYEHHX, CTYNEHTIB, BHKIAJAyiB, MPOCTO JFOOUTETIB
BunpoOyBaTu cebe B KOMI'OTepHUX irpax. [IpucyTHi mpociyxajiud I0NOBiAI BYEHHUX 1
Oe3rnocepeHiX PO3POOHUKIB BiZ€OIrop, AI3HAIUCS MPO YCHIXM YKPAiHCBKOro reimiena i
npo mnpobiiemMu, SKI CTOSATh mepen HUM. Ha HacTynmHuil JeHb y4YaCHUKM KOH(eEpeHIIil
3acilyXaJii OLIbINE JecATKA CeKIIMHMUX JOIMOBIICH, SIKI IPEJACTaBUIN CTYJICHTH 1 BUKJIaaa4i
YKPaTHCHKUX YHIBEPCUTETIB 1 KOJEIXKIB.

[TlinBonsun migcymok KoHpepeHinii, mo Big0yfaacs, MOXHa CKa3aTd, 110 HapeIITi
3'siBintacs  Tuiargopma, Ha  SKIM  MOXYTh  OOMIHIOBATHUCS JIyMKaMHU PO3POOHUKH
KOMII'FOTEpHUX 1rOp, JOCIITHUKN B 00JIaCTI CTBOPEHHS HEOOX1IHUX TEXHIYHUX MPUCTPOIB 1
MaTeMaTHYHUX MoOjelield, B o01acTi 3acTOCyBaHHA 1 BUKOpUCTaHHs pe3ynbrariB WEB-
nu3aiiHy. Bei mobakanu ycmixiB B MPOBEAECHHI HACTYMHOI KOHQEpEHIlii, mpruiuoMy Oarato
XTO BHUCJIOBHB NTOOQKaHHS OAUUTH i1 B HACTYITHOMY POIli MI>KHAPOIHOI.
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Information is a basic category not only in information (virtual) technologies for its
transformation and transmission, but also in physical technologies of material production in the
manufacture of a corresponding material product. Such technologies, as a rule, contain
preparatory (pre-production) and executive (implementation) stages. At the preparatory stage, a
virtual product is created (an information model of a real product in the form of virtual reality),
and at the executive stage, a real (physical) product appears that has a use value (possession
utility). This research describes the features of information processing at both stayes of productiorn
in order to increase its efficiency.

1. Problem formulation. The last 40-50 years, without exaggeration, can be called the time of
development of information industries. Information technologies cover all areas of human activity,
including politics, economics, industry, education, art and others. To the present, manufacturing has
been recognized as a skillful function which is implemented in a workshop. Manufacturing is no
longer merely machining or fabrication. Moreover, manufacturing systems are covering everything
from order receipt through the product shipment. There is no need to assert (this is clear from the
very beginning) that all the stages of developing an integrated manufacturing system (including
CAD/CAMICAE) correspond to the product life cycle, on the one hand, and are based on
information and its meaning depending on the stage, on the other hand. In this regard, great (and
over time increasing) importance is attached to improving the efficiency of productive technologies
based on virtual and physical technologies.

The development of virtual reality brings an old and historic question on the difference
between the real world and unreal world. What we call “virtual reality” is a representation of an
actual or non-actual world and the criterion of difference between the “real world” and “virtual
reality” is whether we present it with the intention of using it as a representation. In other words,
“virtual reality” is presented as a simulation or representation of an (actual or non-actual) world,
whereas what we call the “real world” is not presented as such [1].

The observed information process, creating its “observer”, connects reality, information, and
the “observer”. What do the observers actually observe? Do they observe reality? What is the
information they observe? And how is the observed information connected with the reality of
observation? What is the scientific path to uncovering the fact of reality through its observed
information? All these questions are still unanswered in known publications [2].

The linguistic meaning of information includes issues of modeling and simulation [3], on the
one hand, and issues of automation of technological processes and technological systems [4], on the
other hand.

That is why this research deals with conception, principles, and procedures needed to explain
both the essence of and the difference between two production flows, namely the flow of
information and the flow of materials. The objective of research is to establish the necessary and
sufficient conditions for ensuring the progress of an integrated manufacturing system in terms of
efficient product design and manufacturing.

2. The tasks to be solved relate to two main directions. The first direction is to reveal a
linguistic meaning of information in the kind of terms and concepts, ranging from artificial
intelligence to education (see conclusion). The second direction is to establish how progress is
ensured in production systems when manufacturing a product with information support for the
stages of production and its preparation. To some extent, the second direction takes into account the
peculiarities of distance learning, when the physical (not virtual) process is the learning process
itself,
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3. Essence of research can be explained as follows. Information manifests itself in the form of
signals that have a material-and-energy form, although information is neither matter nor energy.
From the point of view of the objective being achieved, information can be true and false. True
information can be useful and useless. Useful information can be more or less productive. In turn,
false information is either deliberately false or false due to its high noise level. Information in the
narrow sense is a source of data for decision making in the control of an object. Information in a
broad sense is a piece of knowledge in learning theory: both in education and in artificial

intelligence. Material production (Fig.1) converts raw materials

Production process into finished products with the aid of factors of production
such as materials, machines, labor force, money, and
| | information [5]. An important role in this production

Technological Management process is played by information, its transformation,
processes Inventory [ acquisition and transmission. An attempt to introduce and
Scheduling separate the flows of information and materials has been

made for manufacturing system by K. Hitomi (Fig.2).

l Analysis of the information and material flows
Information Matertals shows that they have a common block (product

processing processing manufacturing stage), which affects both of these
' flows and is a confirmation of their continuity
Measurement & Control ' (this block is shaded in Fig.2). In addition, it can
_ _ _ be seen that the structural diagrams of these flows
F'g-:(-)C'Q:;’i';]m""itrzonrgggcrt?g;e”a' characterize individual aspects (information and
P gmnp material ones) of the product life cycle.
Demand order information Production Raw materials suppliers
technical
1. Aggregate production planning | information Procurement
Production plan mnformation || 2. Production Raw materials
process
3. Production scheduling planning Production (in plant)
\ .
Production scheduling information Production Products g
% —Y process o
4. Production mmplementation (plant) e i formation Distribution S
Production result data 4 Commodities (market)
5]
5. Production control éo Sales
: X =
Production control information - a Consumers b

Fig.2. Flows of information (a) and materials (b) in manufacturing systems with planning
stage (1, 2, 3), implementation stage (4), and control stage (5) [5]

Materials processing is a sequence of operations (physical, chemical and/or mechanical
actions), which are accompanied by a change in their qualitative state, namely shape, size, structure,
etc. Examples of such operations are technological operations of manufacturing products
(machining, assembling). A characteristic feature of materials processing is a significant
consumption of resources (materials, energy). Materials processing is the base of physical
technologies.

Information processing is a sequence of mathematical (abstract, symbolic, algorithmic,
linguistic, semantic, etc.) operations performed according to some formal rules based on
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algorithmic procedures. A characteristic feature of information processing operations is an
insignificant (compared to material processing) energy consumption. The energy consumed, for
example, by a computer, is many times less than the energy consumed by the electric motors of a
metal-cutting machine). Information processing is the base of virtual technologies.

4. Conclusions

1. It is shown that the linguistic meaning of information and information processes is one of
the important aspects that must be taken into account when studying virtual reality and artificial
intelligence. When studying the linguistic meaning of information, it is necessary to use the
following terms, which can compose a minimum glossary on the issue under study: artificial
intelligence (Al), virtual reality (VR), augmented reality (AR), present (noun), represent (verb),
representation (noun), a priori — a posteriori, pre-empirical — post-empirical, pre-production —
production — reproduction — post-production, quality control, measure (noun, verb) — measurement
(noun) — metrology, modelling — simulation, information and its meaning, ontological information,
virtual technologies — physical technologies, reversible (information, virtual) and irreversible
(material, physical) processes, game theory — operations research, labor intensity (laboriousness) —
cost, optimization (procedure), epistemology (theory of knowledge) — cognition, certainty and
uncertainty in science, sustainable development, education — teaching — training, etc.

2. The virtual reality is secondary, based on previous knowledge and corresponds to category
“representation”. Its development and improvement along the path of progress is possible only
when receiving new information that arises from the physical technologies of online product
manufacturing. Consequently, an integrated manufacturing system, including CAD/CAM/CAE
system can have progress and sustainable development provided the physical technologies for the
product manufacture are implementing as a matter of fact and there is a possibility to obtain and use
for control the information being arisen.

3. A similar conclusion about the progress of development can be made in relation to the
sustainable development of the modern system of higher education and to that part of it called
distance learning. As a temporary measure for the period of a pandemic, distance learning is
possible and even necessary, however, it is only possible to preserve existing knowledge, since the
transfer of knowledge from teacher to student during distance learning is carried out only in virtual
reality mode, i.e. corresponds to category “representation” (transmission of available information).
However, information itself is not yet education. This is a necessary, but not a sufficient condition
for successful training and acquisition of relevant competencies. At the same time, the use of
augmented reality technologies in the design of educational materials is a profitable acquisition for
distance learning.
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