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About the journal

The International Scientific Periodical Journal "Modern Technology and Innovative Technologies" has been published since 2017
and has gained considerable recognition among domestic and foreign researchers and scholars.

Periodicity of publication: Quarterly

The journal activity is driven by the following objectives:

e Broadcasting young researchers and scholars outcomes to wide scientific audience

e Fostering knowledge exchange in scientific community

e Promotion of the unification in scientific approach

e Creation of basis for innovation and new scientific approaches as well as discoveries in unknown domains
The journal purposefully acquaints the reader with the original research of authors in various fields of science, the best examples of
scientific journalism.
Publications of the journal are intended for a wide readership - all those who love science. The materials published in the journal
reflect current problems and affect the interests of the entire public.

Each article in the journal includes general information in English. The journal is registered in INDEXCOPERNICUS.
Sections of the Journal:

Library of Congress Classification Outline Sections
Subclass TJ/ TJ1-1570 Mechanical engineering and machinery
Subclass TK / TK1-9971 Electrical engineering.
Subclass TA /TA165 Engineering instruments, meters, etc. Industrial instrumentation
Subclass TK /TK5101-6720 Telecommunication
Subclass TK / TK1-9971 Electrical engineering. Electronics. Nuclear engineering
Subclass TN/ TN1-997 Mining engineering. Metallurgy
Subclass TS/ TS1950-1982, TS2120-2159 Animal products., Cereals and grain. Milling industry
Subclass TS/ TS1300-1865 Textile industries
Subclass TK / TK7800-8360 Electronics
Subclass T/ T55.4-60.8 Industrial engineering. Management engineering
Subclass T/ T351-385 Mechanical drawing. Engineering graphics
Subclass TA /TA1001-1280, Subclass TL / Transportation engineering, Motor vehicles. Cycles, Highway engineering. Roads
TL1-484, Subclass TE / TE1-450, Subclass TF / TF1-1620 and pavements, Railroad engineering and operation
Subclass TH / THI-9745 Building construction
Subclass T/ T55-55.3 Industrial safety. Industrial accident prevention

Innovative economics and management, Innovations in pedagogy, Innovative

Additional sections approaches in jurisprudence, Innovative philosophical views
R equirements for articles

Articles should correspond to the thematic profile of the journal, meet international standards of scientific publications and be
formalized in accordance with established rules. They should also be a presentation of the results of the original author's scientific
research, be inscribed in the context of domestic and foreign research on this topic, reflect the author's ability to freely navigate in the
existing bibliographic context on the problems involved and adequately apply the generally accepted methodology of setting and
solving scientific problems.

All texts should be written in literary language, edited and conform to the scientific style of speech. Incorrect selection and
unreliability of the facts, quotations, statistical and sociological data, names of own, geographical names and other information cited
by the authors can cause the rejection of the submitted material (including at the registration stage).

All tables and figures in the article should be numbered, have headings and links in the text. If the data is borrowed from another
source, a bibliographic reference should be given to it in the form of a note.

The title of the article, the full names of authors, educational institutions (except the main text language) should be presented in
English.

Articles should be accompanied by an annotation and key words in the language of the main text and must be in English. The abstract
should be made in the form of a short text that reveals the purpose and objectives of the work, its structure and main findings. The
abstract is an independent analytical text and should give an adequate idea of the research conducted without the need to refer to the
article. Abstract in English (Abstract) should be written in a competent academic language.

The presence of UDC, BBK

Acceptance of the material for consideration is not a guarantee of its publication. Registered articles are reviewed by the editorial
staff and, when formally and in substance, the requirements of the journal are sent to peer review, including through an open
discussion using the web resource www.sworld.education

Only previously unpublished materials can be posted in the journal.

R egulations on the ethics of publication of scientific data and its violations
The editors of the journal are aware of the fact that in the academic community there are quite widespread cases of violation of the
ethics of the publication of scientific research. As the most notable and egregious, one can single out plagiarism, the posting of
previously published materials, the misappropriation of the results of foreign scientific research, and falsification of data. We oppose
such practices.
The editors are convinced that violations of copyrights and moral norms are not only ethically unacceptable, but also serve as a
barrier to the development of scientific knowledge. Therefore, we believe that the fight against these phenomena should become the
goal and the result of joint efforts of our authors, editors, reviewers, readers and the entire academic community. We encourage all
stakeholders to cooperate and participate in the exchange of information in order to combat the violation of the ethics of publication
of scientific research.
For its part, the editors are ready to make every effort to identify and suppress such unacceptable practices. We promise to take
appropriate measures, as well as pay close attention to any information provided to us, which will indicate unethical behavior of one
or another author.
Detection of ethical violations entails refusal to publish. If it is revealed that the article contains outright slander, violates the law or
copyright rules, the editorial board considers itself obliged to remove it from the web resource and from the citation bases. Such
extreme measures can be applied only with maximum openness and publicity.
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UDC 004.051:681.5

IMPLEMENTATION OF A GENETIC ALGORITHM FOR OPTIMIZING

THE DISTRIBUTION PROCESS
PEAJIM3ALUA TEHETHYECKOI'O AJITOPUTMA JUUISI OITUMHU3ALIUNA
MNPOLECCA JMCTPUBYLIUN
Skakalina E. V. / Ckakanuna E.B.
C.L.S., as.prof. K.m.H., 0oy.
ORCID: 0000-0002-6441-3467
National University “Yuri Kondratyuk Poltava Politechnics”
Pershotravnevyi ave. 24, Poltava, UA-36011, Ukraine
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Abstract. The implementation of the genetic algorithm used to solve the problem of
optimization of the distribution process of producing holdings is proposed. For this, a criterion for
the effectiveness of the developed genetic algorithm is introduced. In this capacity, the speed of
finding the optimum in the task is used. A criterion for the effectiveness of the developed genetic
algorithm is introduced. In this capacity, the ability of the genetic algorithm to find the global
optimum in the task at hand is used. The process of applying the genetic algorithm to optimize the
distribution process of a large manufacturing holding is considered.

Keywords: heuristic algorithms, genetic algorithm, NP-complex problems, genetic operators,
program code, fitness-function.

Introduction.

Large manufacturing holdings produce a wide range of small-tonnage products,
characterized by packaging of different weight, which can be determined both by the
technological process and by consumer orders. These include enterprises in the
chemical industry, pharmaceutical industry, food industry, wholesale and retail trade
enterprises, trucking companies, mail delivery, etc. All these enterprises,
independently or with the involvement of third-party organizations, deliver their
products to consumers. The peculiarity of the transportation of such goods is that, for
example, special transport is required for the transportation of chemicals or
radioactive substances, and for some goods (food products or pharmaceuticals), a
special temperature regime is a critical factor. The transportation of goods, taking
into account all the rules and regulations, is carried out by an independent branch of
production - the transport industry. Efficient distribution of vehicles, taking into
account their carrying capacity along the routes of movement, allows you to achieve
the most complete provision of cargo flows. In addition, the rational use of the
productivity of vehicles keeps the company from increasing the fleet and the cost of
its maintenance [1].

Freight traffic planning touches upon another important aspect - vehicle routing
[2]. The increased attention to the tasks of this area is explained by the fact that,
according to various estimates, from 30% to 50% of all logistics costs are associated
with transport costs. Considering all of the above, it can be argued that the work that
allows you to accurately calculate the volume of cargo transportation, calculate the
number of transport units required to ensure cargo flows, determine rational routes of
movement, and also reduce the total costs of transportation are gaining special
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relevance. The problem posed belongs to the class of vehicle routing problems for
cargo transportation - VRP (Vehicle Routing Problem) [3]. This problem belongs to
the class of NP-hard problems, the complexity of the solution of which grows
exponentially with the growth of the number and range of values of dynamically
changing variables. Therefore, to solve this class of problems, it is advisable to use
heuristic methods [4]. Today genetic algorithms are one of the most popular and
promising heuristic algorithms.

A genetic algorithm (GA) i1s a heuristic search algorithm used to solve
optimization and modeling problems by random selection, combination and variation
of the values of the initial parameters using genetic operators (mechanisms) borrowed
semantically from the laws of biological evolution: inheritance, mutation, selection,
and crossing [5].

Characteristics of the subject of area object for the implementation of the
genetic algorithm

Holding Carlsberg Ukraine, which is the Ukrainian part of the world holding
Carlsberg Group, one of the leading brewing groups with large portfolios of brands of
beer and other drinks, was chosen as an object of the subject area [6]. Carlsberg
Ukraine includes plants in Zaporizhia, Kyiv and Lviv.

Table 1
Production capacity data of Carlsberg Ukraine
Number Location Productivity tons / week
1 Kyiv 1295
2 Zaporizhia 1115
3 Lviv 632

Below are the route data for each plant. Route scheme for the Kiev plant (fig. 1).

Figure: 1. Routeap for the plant in Kiev

Route scheme for the Zaporozhye plant (Fig. 2).
Route scheme for the Lviv plant (Fig. 3).
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Figure: 3. Route map for the plant in Lviv

To organize the distribution of products, 10 different car models were taken, 10
units of each model - a total of 100 units of technological transport with the following
characteristics (Tab.2).

Table 2
Technical characteristics of technological vehicles
Fuel Fuel consﬁlrlrfl tion Load Service costs
number Car consumption | consumption P capacity, UAH per
er 100 km er 1 km 1 km in tons km
P P UAH
Mercedes-
1 Benz 133 20 0,2 6 20 0,30
Volvo FH17
2 464 22 0,22 6,6 15 0,18
3 Ford Transit 25 0,25 7,5 30 0,17
4 Volvo FH16 21 0,21 6,3 25 0,23
Mercedes-
5 Benz 664 19 0,19 5,7 20 0,43
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cont. of the table 2

Fuel Fuel consﬁlrlrfl tion Load Service costs
number Car consumption | consumption 1 ka;n capacity, UAH per

per 100 km per 1 km UAH tons km
6 Xé"évo FHI13 20 0,2 6 24 0,50
7 ggkswagen 25 0.25 7,5 30 0.48

Mercedes-

8 Benz 1417 27 0,27 8,1 18 0,22
9 gé‘A;IIOTGX 25 0.25 7,5 2 0.30
10 MAN F90 30 0,3 9 24 0,36

Next, we create a database for distribution routes according to the following
scheme (Fig. 4).

1 2 3 4 5 6
* Beginni * Entering * Query * Entering * Result * End of
ng of a list of to data into output work
work cities Coogle the
API database

Figure: 4. Scheme for calculating route lengths

Implementation scheme of the genetic algorithm

1. Depending on the specified number of individuals, the initial population is
created.

2. The calculation of the fitness function.

3. Formula: (Route KM * AvtolLnalKM * + Route KM * Avto1Obsl1 KM) *
number of walkers + .... + (Route KM * AvtoNLnalKM * + Route KM *
AvtoNObsl1KM) * number of walkers.

4. According to the criterion of fitness function, the population is sorted, the
first places are occupied by individuals with the smallest fitness function.

5. Crossing is carried out.

6. Mutation of individuals is carried out, with a given probability.

7. The best result of the fitness function of the individual is displayed and the
path found for this iteration.

Below are the fragments of the program code of the implemented GA in the C

++ programming language (Tab. 3).

As a result of the calculations performed, the following results were obtained
(Tab.4). To determine the degree of efficiency of the developed GA, parallel
calculations were carried out for a fragment of the original problem (one production
facility out of three) using MS Excel. The proximity of the optimum obtained as a
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result of GA operation to the optimum obtained by means of MS Excel proves the
adequacy of the developed algorithm to the task of optimizing the distribution
process of a large manufacturing holding.
Table 3
Fragments of the program code of the GA implementation

Function Code

int chromo[100][20][10];
for (int 1=0; 1<100; i++)
{for (int j=0; j<20; j++)
{for (int z=0; z<10; z++)
{chromo[i][j][z]=0;} }
j
int gen=0;
int stop=0;
int chromn=0;
next:
for (int i=0; 1<21; i++)
{needs[i][1]=0;}
gen=0;
for (int 1=2; i<10; i++)
{ retry:
stop=0;
for (int z=0; z<21; z++)
{if(needs[z][1]==1)
{stop=stop+1;}}
if (stop==20)
chromo[chromn][19][0]=gen;
chromn=chromn+1;
if (chromn==100)
{goto b;}
goto next;}
int num=rand() % 20 +1;
if (needs[num][1]==1)
{goto retry;}
else
{ if (chromo[chromn][gen][0]>=needs[num][0])

{

Creating an initial population and {
filling it

chromo[chromn][gen][i]=num:;
needs[num][1]=1;
chromo[chromn][gen][0]=chromo[chromn][gen][0]-
needs[num][0];
H
else {
gen=gen+1;
1=1;

}

Functions for finding the total path | mysql query(connection, "select “distance" WHERE
length and the number of cars “customid’=id);
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int lenght(int chromo[100][20][10],int b,int z)

{ int result=0;
for (int i=1; i<10; i++)
{
if (chromo[b][z][1]!=0)
result++;
}
return result;
}
int km(int chromo[100][20][10],double distance[21][21],int
b,int z)
{ int result=0;

int len=chromo([b][z][9];
for (int i=1; i<len+1; i++)
{
int a=chromo[b][z][i];
int x=chromo[b][z][i+1];
result=result+distance[a][x];

}

return result;

}

Calculation of fitness function

for (int 1=0; 1<100; i++){
for (int j=0; j<19; j++){
int len=lenght(chromao,i,j);
chromol[i][j][9]=len;
int tzz=km(chromo,distance,i,j);
chromol[i][j][8]=tzz;
chromo[i][19][1]+=tzz;
§
chromo[i][19][2]=(chromo[i][19][0]*stavka)+(chromol[i][19
][1]/100)*rashod*cena; }

Sorting individuals

if (chromo[i][19][2]<bestmass[19][2])
{ for (int 0=0; 0<20; o++){
for (int p=0; p<10; p++){
bestmass[o][p]=chromo[i][o][p];
}

Crossing

for (int i=0;1<popsize;i+=2)
{
int temp 1=chromo[i][1];

int temp2=chromo[i+1][1];
chromo[i][1]=temp2;
chromo[i+1][1]=temp1;

if (chromo[i][2]==temp])
{chromo[i][2]=temp2;}

else if (chromo[i][2]==temp2)
{chromo[i][2]=templ;}

if (chromo[i+1][2]==temp])
{chromo[i+1][2]=temp2;}

else if (chromo[i+2][1]==temp2)
{chromo[i+2][1]=temp];}

}
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for (int i=0;1<popsize;it++)

{

int chance=1 + rand() % 2;

if (chance==1)

{chromo[i][1]=1 + rand() % 14;}
}

Mutation with a given probability

if (chromo[i][19][2]<bestmass[19][2])

{ for (int 0=0; 0<20; o++){

Finding the best iteration result for (int p=0; p<10; p++){
bestmass[o][p]=chromo[i][o][p];

}

cout<<"bestresult chromo:"<<i<<endl;
for (int m=0;m<20; m++)
{ cout<<"gen #"<<m<<":";

We derive the result of the for (int ¢=0;c<10;c++)
iteration { cout<<bestmass[m][c]<<" ";
}
cout<<endl;
}
Table 4
Comparative results of calculating the cost of the general transportation plan
Method Price Costs per month Costs per year
MS Excel 976 148,51 uah | 3 904 594,054 uah 46 855 128,65 uah
Genetic 991 774,8 uah | 3967 099,05uah | 47605 188,63 uah
Algorithm

As can be seen from the data, the difference between the results of the methods
of solving the problem is 750 059.98 uah, ie 1.5%.

Conclusions

The countries of the European Union allocate significant funds for the
development of IT technologies in the field of logistics. By 2030, it is planned to
build a unified logistics information network in the EU, which will contribute to the
development of S5PL providers. Information technologies based on artificial
intelligence will play the main role in their activities, and their features will be
automatic logistics processes. The constant growth of the market for transport
services intensifies the competition between players in this subject area. As a result,
optimal planning of product distribution is a significant advantage. The most
adequate solution to this problem is the use of heuristic algorithms using modern
computing power.
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Annomayus. B ycnosusx o6wemupogoii HecmabuibHOCmu - QQUHAHCOBOU, MEXHOL0UYECKOU
, NPUPOOHOU — PE3KO 803PACMAIOM 8Ce 8UObL  PUCKOG U 803MOJCHBIX nomepv. Bmecme ¢ mem
APOUCXOOUM OUHAMUYECKOe PA3GUMUE 8CEX BUO08 KOMNbIOMEPHOU MEXHUKU, UHMENLeKMYaiu3ayusl
ungopmayuonnvix mexuonozutl. Llenvio 106020 npednpusmus 611emcs: MaKCUMU3ayus npuobLIU
npu Munumuzayuu uzoepiicex. /s pewleHuss maxux 3a0ay Qupma 6vIiHyd’cOeHa npubdeeamsv K
NOMOWU COBPEMEHHBIX MEXHON02UL, KOMOPbIMU 8 HACMOsWee 8pemst MO2ym Oblmb MexHOI02Ul
MAUWUHHO20 00YYeHUsl U UCKYCCMBEHHO20 uHmenlekma. Takas nosucmuieckas cucmema OONHCHA
byoem peanuzosvisams yeau busneca. Mnmeepayuonnvle npoyeccvl 00NICHbL 0XEAMbIEAMb KAK
MAKpo-, maxK u MUKpOypOoSHU NPeOnpusimusi npu NOOO0EPI’CKe UHMELIeKMYATbHOU T0SUCMUYECKOU
UHDOPMAYUOHHOU CUCEMbL, YMO NO360JUM NOBLICUNb KOHKYPEHMOCHOCOOHOCHb NPeOnpUsimusl.
Bzaumoomnowenuss cyovekmos 102UCmuieckux cucmem 200 Om 2004 CMAHOBAMCs 8ce Oolee
supmyanrvHoiMu. HIMeHHO nepeuucienHvle (akmopvl cnoco6cmsyiom 603pacmaroujemy mpeHoy
UCNONIb308AHUSL IEPUCIIUYECKUX MEeMO0008 ONMUMU3ayuY OJil PeueHUs CAMbIX PA3HOOOPA3HbIX
NAPAKMUYEeCKUX 3a0a4 6 O2POMHOM MHONCeCmee NPeoMemHublx obaracmei, 20e 603MONCHO
NpUMEHeHUe NnpuemaIemMo20 peuleHusi 3a npuemiemoe epems. I[Ipednoscennviil eeHemuuecKull
ANOPUMM NPOULell NPAKMUYECKYIO 8EPUDUKAYUIO HA COOMBEMCMEUE NPEONONCEHHbIM KPUMEPUSIM,
nOKA3an 00CMAmMoyHo OIU3Koe NPUOTUICEHUE NOTYUEHHO20 PeuleHUsl K AOCOTIOMHOMY ONMUMYMY.
Ilpoepammnasn peanusayusi noxasaia adexéamuwocmv npumenenusi I'A 6 Konkpemuou 3adaue
oucmpubyyuu mosapHou npooyKyuu.

Kniouesvie cnosa: sépucmuueckue ancopummvl, eenemuyeckuu ancopumm, NP- crochvle
3a0auu, 2eHemuyecKue Onepamopbl, NPOSPAMMHBLIL KOO, pumuec-pyHKyus
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AHHO”HH{M}I. B paéome paccemampueaenmcs O0UH U3 HOBbIX 6UO08 CoyualbHO2O
63aUMOOCUCMEUsL — YE/106EKO-KOMNbIOMEPHAA KOMMYHUKAYUA, UIU KOMMYHUKAYUA UYeloeeKa C
UCKYCCMBEHHbIM  UHMENNIEKMOM, pealu306AHHbIM 6 @0]9]14@ poéoma uiu Komnvromepa —
3JZ€KmpOHHOI:Z JIUH260NEPCOHDbL. B cmamve ob6ocnosviéaemcs noJjlodHcenue, CcociacHo Komopomy
83aumooelicmeue Yeno6eKkd ¢ ecmecmeeHHo-sA3biK08bIM unmequeﬁcom OCHO6BbleaeniCsa Ha mex asce
CAMbLX npuHyunax, 4mo u eCmecmeeHHas 4ejloeedecKasl KOMMYHUKAYUAL.

Knrouesuvie cnosa: Jlekcema, mekceni, 4e1068€K0-KOMNobiomepHast KOMMYHUKAYUA, IT1EKMPOHHAA
JIUH260NEPCOHA, ITIEKMPOHHOE MEKCNOo60€ CO3HAHUE, UHMEIIEKNYAlbHble CUCMEMbL AKMUBHO2CO0
nouckda.

B Hactosmee BpeMs akTUBHO OOCYXTArOTCS BOIMPOCH O HEOOXOIUMOCTH
3aKOHOJIATEIBHOIO PETYJIMPOBAHUS B3aUMOOTHOIIEHUW C 3JIEKTPOHHOM SI3BIKOBOU
JINYHOCTBIO, KOTOpasi MOXKET HCIOJb30BAaTHCS B KAYECTBE JIMYHOIO IIOMOIIHUKA,
KOHCYJIbTaHTa B MarazuHe u mp. [loMruMo 3TOro BO3HUKAET HEOOXOIUMOCTh PEIICHUS
YUCTO  JIMHTBUCTHUYECKUX  BOIIPOCOB, CBA3aHHBIX C ONHUCAHMEM  OOIECHUS
MOJIB30BATENS C S3BIKOBOM cUCTeMOM. CyIIECTBYIOT pa3jIMYHbIE TPYIHOCTH MpHU
B3aUMOJICCTBUU JIFOJEH U DJIEKTPOHHBIX CHUCTEM, OJHOM M3 KOTOPBIX SBJISETCS
HETOTOBHOCTH JIFOJIEM K OOIEHHIO C UCKYCCTBEHHBIM MHTEUIEKTOM HM3-3a TOTO, UYTO Y
YEeJIOBEKA HET YETKOW MOJECIA B3aUMOACUCTBUA C JJIEKTPOHHOMU  S3BIKOBOU
JUYHOCTHIO. Tak, HampuMep, yBUJIEB poOOTa, JIIOAM 33/1al0T €My KaKue-TO 0a30BbIC
BOMPOCHI, a YaCTO MPOCTO CTOSIT U HE 3HAIOT, YTO CIPOCHUTH. TOYHO TAK K€ C BaMHU
KOTJJa-TO B JI€TCTBE HEYBEPEHHO CTOSUIM IOJ UCIBITYIOIIUM B3TJISI0M MPOJABIIHUILIBL,
KOrJja Hac BIEpPBbIE MOCIAIM B Mara3uH 3a NpoAyKTaMu OAHUX. Mojenb
B3aMMOJICUCTBUSL C HAIIMMU CBEPCTHHKAMH WM POJUTEIAMHU YK€ IPOYHO
YJIOXKHUJIaCh HA TOT MOMEHT B TOJIOBE, @ BOT B3aMMO/ICHCTBHE C MPOAABITUIEH ObLIO B
HOBHMHKY [1].

Ha ceronHsmHuil 1€Hb U3BECTHBI PA3JIUYHBIE MPUIOKEHUS, KOTOPBIE CO3/IA0T
KOMIaHuU, padoTaroiue B cepe Nporu3BOACTBA MPOrPaMMHBIX MPOAYKTOB. B uncie
TAKUX TMPUIOKEHUH — CUCTEMBbI €CTECTBEHHO-SI3BIKOBOIO B3aMMOJICUCTBUS: Aunca
(ronocoBoil MOMOIIHHUK, BBINYIIEHHbIA KomMnaHuend SHaekc), Sirl (BBITYLIECHHBIH
kommanue Apple), Alexa (BeimymieHHbIM KoMmmanue Amazon), Cortana
(Microsoft), Google Assistant u mip.
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OnHoil W3 MEepBbIX JIIEKTPOHHBIX JUAIOTOBBIX CHCTEM Oblla Mporpamma
«Onm3a», co3maHHas B 1966 romy. DTa mporpamma MopenupoBana (HaTHYECKYIO
byHKIMIO peuyn — (QYHKIUIO CO37JaHUS W TOJJACPKaHUS KOMMYHHKATHBHBIX
KOHTakToB. OHa mapoAupoBajia peuyb M MOBEACHHE NcuxorepanenTa. lIporpamma
MOCTOSIHHO TIepecTipallinBalia Mojab30BaTels, nepedpazupys ero ¢pasbl, HampuMmep:
«Y Mens 6omut xuBoT» — «lloyemy BB roBopute, 4TO y Bac OOJUT >KUBOT?.
Takxe oHa MOrja pearupoBaTh Ha KIIOUEBBIE CIIOBA, TAKUE KaK «Mamay, JJIsl TOTO
4yTOOBI 33/1aTh HaBOAALIMK Bompoc: «Most maMa moOuT MeHs» — «KTo emie B Bamieit
ceMbe Jo0uT Bac?». Korna oTBeTUTh aJIeKBaTHO MpOrpaMMa He Morja, OHa OTBevaa
¢pazamu tuna «I see». M XoTst OTCYTCTBUE MOHUMAHMS CMbICTa Ppa3 MOJIb30BATENS
MOTJIO PACKPBITBCS Cpa3zy, MPUHUUIIBI AEUCTBUSL «DIU3bD» MHOTAA AaKe MPUBOIUIH
«Kk 3(¢dexTaM, aHAJIOTUYHBIM OOIIEHUIO MEXIy JoabMu». [locine e€ mosiBieHUs
MOSIBISIETCA UES OTHOIIEHUS «K MAIIMHHOM MpOrpaMMe Kak K JPyroMmy YeJIOBEKY»,
a TaKkKe CO3MAlTCAd Jpyrue IMOAOOHBIE MPOTrpaMMHBIE MPOAYKTHI TaKUE Kak:
nporpamma: «J[>KuH», HAAEIEHHONW 3JIEMEHTAMH JIMYHOCTH, mporpamma: «JloxTtopy,
Ha OCHOBE KOTOPOTO IPOBOASTCS CEpUUM TECTOB IO OOLIEHUIO 4YEJIOBEKa C
MHTEIJIEKTYJIbHBIMH POrpaMMamMHu | mp. [2].

B nacrosiiiiee BpeMst akTUBHO CO3JAI0TCS PA3IMYHbIC YaT-00ThI, UMUTHPYIOLTUE
pedb 4YeloBeKa, KOTOPhIE MOTYT OBbITh KOHCYJBTAHTAMH M TIOMOIIHUKAMH B TOM
qucie B cepe TOProBiu, 00CIyKuBaHus U Tp. K 37eKTpOHHOM S36IKOBOW JIMYHOCTH
OTHOCATCSI HE TOJIKO CHCTEMbI €CTECTBEHHO-S3BIKOBOTO B3aUMOJEHCTBUSA, HO H
MHTEJUIEKTYaJIbHbIE CHUCTEMbl aKTMBHOIO NOHWCKa B MHTEpHETe, KOTOpbhIE MOMXHO
IPUBECTU B KayeCTBE HOCHUTENIEH TIJI0OAJILHOIO TEKCTOBOIO CO3HaHUA. B uenom
NOSIBJIEHUE OOJBIIOrO YHUCIA 3JEKTPOHHBIX S3BIKOBBIX JMYHOCTEH, OOJagarouiux
paznuyHbIM (YHKIIMOHAJIOM, MO3BOJISIET C(HOPMYIUPOBATh MPOOJIEMYy MOHMCKA ITyTeH
OOILEHHUS YEIOBEKA C 3JIEKTPOHHOU JIMHIBONIEPCOHOM.

B cratbe 000CHOBBIBAETCS MOJIOKEHUE, COIVIACHO KOTOPOMY B3aUMOJIEHCTBUE
YeJIOBEKA C €CTECTBEHHO-SI3bIKOBBIM MHTEP(PEICOM OCHOBBIBAETCSI HA TEX K€ CaMbIX
OPUHIIMIAX, YTO M €CTECTBEHHAs 4YeJloBeYecKas KOMMYyHUKanus. Bo3moxxHas
OUYEBHUIHOCTh JIAHHOTO BBICKA3bIBAHUS OOBSICHAETCS TEM, YTO KaXIbld YEOBEK
MOXXET CaMOCTOSITEIBHO  PEelUTh MpoOJieMy OOLIEHUST € HCKYCCTBEHHBIM
uHTeiekToM. OJIHaKO B HAyYHOM AacleKTe JlaHHasl MpolOsieMa He Oblla pellieHa B
HAy4YHOM JHUTEepaType, XOTS TOMBITKM ONHUCAHUS TPUHIMIIOB B3aWUMOJICHCTBUS
YEJIOBEKAa M 3JIEKTPOHHOM JIMHTBOIIEPCOHBI MPEANTPUHUMAINCH B JTUHIBUCTUKE €LIE B
XX B.

N3yueHune ecTecTBEHHO-3bIKOBOIO B3aMMOJICHCTBHS YEJIOBEKA U KOMITBIOTEPA B
Poccun wnawamocr B cepeauHe 80-X TIT. MpOUIIOro BeKa. JTO OBLIO BBI3BAHO
CO3JaHUEM PA3IUYHBIX TEXHUYECKHUX CUCTEM SI3BIKOBOI'O B3aUMOJCHCTBUSA, B TOM
YUCJIE CUCTEM MCKYCCTBEHHOI'O MHTEIUIEKTa M UX NpuiioxeHuil. OMHUM U3 TIIaBHBIX
aCNEeKTOB M3Yy4YeHHUs ObLIO CBA3aHO C CO3/IlaHMEM MEXaHu3Ma OOUICHHUS YelloBeKa C
AJIEKTPOHHON JIMHTBOMEpCOHOU [3]. OueHb BaXXHO OBUIO MPOSICHUTH, KaK MMEHHO
AJIEKTPOHHASI JTMYHOCTh JIOJDKHA OOIIAThCs € JIMYHOCTBIO yesioBeka. B Hacrosmiee
BpPEMS 3TU BOMPOCHI CHOBA CTAHOBSITCS AKTYaJIbHBIMU. DTO MPOUCXOAUT MOTOMY, YTO
AJIEKTPOHHBIE SI3IKOBBIE JIMYHOCTM MOTYT B OyAylleM CTaThb HPaKTUYECKU
NOJIHONPABHBIMU ~ «WJIEHAMH OOILECTBa», 3alpOrpaMMHUPOBAHHBIE  BBITIOJIHSTH
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KOHKpETHbIE coluaibHble (yHKUMH. Eciu mnpu3HaTh 3JIEKTPOHHYIO S3bIKOBYIO
JUYHOCTh PaBHOIPABHBIM YYACTHUKOM KOMMYHHUKAIIMU €II€ BO3MOXHO, TO TOJBKO
MIPU YCJIOBHM TOTO, YTO YEJIOBEK caMm OyJeT MOACTPAauBaThCS B OOIIEHUM TIOJ HEe.
MHorue yuyeHble BBICKA3bIBAIOT COMHEHHUS OTHOCHUTEIBHO BO3MOXHOCTH BECTHU
ITOJTHOLICHHBIN JUAJIOT € 3JIEKTPOHHOM JTMHIBONIEPCOHON. MICKYyCCTBEHHBIN NHTEIUIEKT
eIIe HE B COCTOSTHUU B TIOJTHOM Mepe MPaBUIILHO PaCIiO3HABATH MHOTHE OCOOECHHOCTH
S3BIKOB, KOTOpPBIE HOCHTENb S3bIKa CIOCOOCH pacmo3HaTh 0e3 mpobiem. [lpu
OOIIIEHUHU C DJICKTPOHHOM JIMHTBOIIEPCOHON BaXKHO OIPEACIIUTh, KaKHe JIEKCHUKO-
CUHTAaKCHYECKUE CTPYKTYpPhl OHAa B COCTOSIHUU TOHSTHh M WHTEPHpETUpoBath. [Ipu
ATOM DJICKTPOHHAsl S3BIKOBAs JMYHOCTh B COCTOSIHMM pACIO3HATh T€ WJIM HHbBIC
SI3bIKOBBIC 3HAKH, HO TOJIb30BATE0 HEOOXOIUMO IMOACTpauBaTh CBOIO peyb MpHU
0OIlIeHNH C HEeH, Ha TT000MEe TOTO, KaK POJUTEIN aJalNTUPYIOT CBOU CJIOBA K JIETSIM,
WM KaK HOCUTENU S3blKa aJalTHUPYIOT CBOM HABBIKM OOIIEHUS IS JIIOJEH C
Pa3JIMYHBIMHA HAPYLIEHUSIMU CIIyXOBOT'O WJIM 3PUTEIIBHOTO BOCIPUSATHSL. [4]

Bompoc 00 ocoOGeHHOCTH OOINEHUS YeEIOBEKa C €CTeCTBEHHO-S3BIKOBOM
JUYHOCTHIO B JIMHTBUCTUYECKOM KJIOU€ HE CTABMWJICS, XOTS TMOMNBITKH PEIICHUs
JAHHOW TpoOJieMbl B OOIIEM IUIaHE MpEeANpUHUMAIUCH emé B 70-X IT. MPOILIOro
BeKa  Pa3NUYHBIMM  OTEUECTBEHHHIMU M  3apyOC)KHBIMU  JIMHTBUCTAMH,
paccMaTpUBAaOIIMMU B caMOM OOIeM BUJE NpoOseMy KOMMYHUKATHBHOTO
B3aUMOJICHCTBUS YEJIOBEKA W HMCKYCCTBEHHOrO HWHTeJUIekTa. [5] B. A. 3BeruHies,
aHaJM3UPYs MPOOJIEMbl OOIICHUSI «YEJIOBEK — MalllMHaY, MPUXOAUT K BBIBOIY, UTO
OHO HE  OrpaHWYMBAECTCS  OJIHUM  JIMIIb  CO3JaHUEM  HCKYCCTBEHHOIO
AITOPUTMUYECKOTO $I3bIKA, CIOCOOHOIO YIPaBIATh CHUCTEMOM M 0O0ecIeuyrBaTh
B3aMMOJCUCTBUE C TMoOJb30BaresneM. llo ero MHEHWIO, B3aUMOJECHUCTBUE MEXKITY
YEJIOBEKOM MW JJEKTPOHHOM JIMHTBOIIEPCOHOW JOJKHO COXPAHATh NPU3HAKU
€CTECTBEHHOM YEJIOBEUECKOW KOMMYHUKaUnU. «OT 4YeJlOBEKAa B €ro «pasroBOpeE» C
MAaIllMHOW TaKX€ COXPaHAETCS KOMMYHHKAaTHBHOE HAaMEpPEHHUE, a CIEHOBATEIbHO, U
WHULIMAaTUBA «Pa3roBOpa», 4TO BEChbMa BaKHO, a TAKKE€ U TO BECbMA CYILIECTBEHHOE
00CTOSITEILCTBO, YTO JTOT «Pa3roBOp» OYIET OCYIIECTBIATHCS TMOCPEACTBOM
JTUCKPETHBIX €JIMHULl UHPOpPMALIUU B TOM HMX HCTOJKOBAHHUH, KOTOPOE ObLIO JaHO
BBILIE, U B TOM UX BHJI€, KAKOW OHM IOJYYalOT B €CTECTBEHHOM — YEJIOBEUECKOM —
a3pike»[6]. Kak MOXHO 3amMeTUTh, TMPUBEICHHBIE OCOOEHHOCTH COJIMXKAIOT
B3aMMOJICHCTBUE YEJIOBEKA C €CTECTBEHHO-S3BIKOBOM CHCTEMOW C KOMMYHHKAIMEN
10 CPEJCTBAM PEUH JIFOJIEH MEKTYy COOOM.

AHanmu3upys IKCIIEPUMEHTHI, TpoBeAeHHbIe M. MakraiipoM B 001aCTH OOIIICHUS
YEJIOBEKAa C JJIEKTPOHHOW JMHTBONEepcoHOoW, A.E. BoOWCKyHCKMI OTmMEuaer, 4To
«xoMMyHHKausi ¢ 9BM Ha eCTeCTBEHHOM SI3bIKE CTPOUTCSI MHAUBUAMH IO MOJEIN
MEKUEJIOBEUECKOro oOIeHus» [2].

B cBoeii pabote «Pa3roBop ¢ KOMITBIOTEPOM: TCUXOJMHTBUCTUYECKHMA ACTICKT
npobnemsl», U.H. ['openoB ananu3upyer nNpUHLMIBI B3aUMOACHCTBUS UYEJIOBEKA C
KOMITBIOTEPOM M MPUXOJUT K TOMY, 4YTO HOCUTENIO S3bIKa MJig OOLIEHUS C
KOMITBIOTEPOM HYKHO TMPEAbSABIATh T€ «(POPMBI TMOBEPXHOCTHBIX CTPYKTYp»,
KOTOpbIE TMOCJEAHUM CIOCOOEH OMNpEeAeNUTh W MOHATH [5], TO €CThb JOKa3bIBAET
HECIOCOOHOCTh AJICKTPOHHOM JIMHTBONIEPCOHBI OMPEACISITh CMBICT BBICKA3bIBAHUM
MOJIH30BaTeNIsl B TOW Mepe, B KaKOW CIOCOOEH camM HOCHUTENb s3bika. OJIHAKO HE
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NPUHLIUNHAIBHO PACCMOTPEHUE TAKOTO BOIPOCA KaK TOKJIECTBEHHOCTh MOHUMAaHHUS
BBICKA3bIBAHUSA HCKYCCTBCHHBIM HWHTEIUICKTOM W TIOHUMAHUS BBICKA3bIBAHUA
YEeJIOBEKOM. BakeH KOHEYHBIH pe3yJsibTaT. OJEKTPOHHAs S3BIKOBAas JIMYHOCTH
criocoOHa BbIAaBaTh UH(OpPMAILIMIO Ha 3alpoC MOJIb30BaATENsl, U 3TO MOKa3bIBACTCS U
JIOKA3bIBAETCS PEATbHOM MPAKTUKOW B3aWUMOACHUCTBUSA YEJIOBEKA C JIIEKTPOHHOU
JIMHTBOIIEPCOHOM. BaXHO TO, 4YTO MOJB30BaTENb, HAYMHAIOUIMKA CBOM JUAJIOr C
MCKYCCTBEHHBIM WHTEJUIEKTOM, JOJDKCH MEePEHTH Ha TaKOW SI3bIK OOIIEHUs, KOTOPHIH
noHsiTeH ero cobecenuuky. A.Il. EpimoB Ha3zBan Takoi s3bIK Aen0oBoM mpo3oi. M.H.
I'openoB wuHTepnperupoBan (aKTUUYECKUH CMBICT JAHHOTO TEpPMHUHA, MPUAS K
BBIBOJY, UTO «ZEJ0Bask MpoO3a HE JOJDKHA, B YACTHOCTH, COAEPKATh JIBY CMBICIICHHBIX
WM CIMIIKOM pa3HOOOpa3HbIX S3BIKOBBIX eAuHull. OHa HEe JO0DKHa, Jaanee,
MOPOXKJIAThCs (HU YETOBEKOM, HU TEM 00Jiee — KOMITBIOTEPOM) TaK, KaK MOPOKIAETCS
OOBIYHBIN TEKCT, OOBIYHOE BBICKAa3bIBaHUE. BMECTO TpaAUIIMOHHON €TMHULIBI — CIIOBA
— B KaueCTBE€ TAKOBOM JOJDKHA BBICTYIIATh CHHTarMa — JBYX-, TPEXCJIOBHOE U B
OTJICJIBHBIX CIydasx 0oJiee JIIMHHOE cIIOBOCOoYeTaHue» [7].

Ha cerogusmHuii  neHb B pa3IMUHBIX MyOJUKAIMSIX  OTEUYECTBEHHBIX
uccienoBaTesiell cTaBUTCs MpodiieMa MOMCKa BO3MOXKHOCTH OOIICHHS 4YeJIOBEKa ¢
AIEKTPOHHON  SI3BIKOBOM  JWYHOCTBIO. [8] JlamHas  mpoOiemMa  cTaBUTCS
CHeMaIUCTaMl B IIMPOKOM OXBaTe, MPEANOiararwieM BO3MOXXHOCTh OOIICHUS
YeJIOBeKa C MCKYCCTBEHHBIM HWHTEJUIEKTOM, HCIOJHEHHBIM B BHUJE 4YaT-00Ta,
KOMIIbIOTEPA, POOOTAa WM HMHTEIEKTYaJbHOM CHCTEMbl AKTHMBHOIO IIOMCKa B
NutepHere.

CucreMa aKTMBHOIO IIOWCKAa KAaK JJIEKTPOHHAs JIMHTBOIIEPCOHA — HOCHUTEIND
AIEKTPOHHOIO TEKCTOBOTO CO3HaHWsA. BO B3aMMOAEHCTBUM 4YEIOBEKAa U CUCTEMBI
aKTUBHOTO MOUCKAa B MHTepHETe MOCHenHss] MNPEACTaBIsSET COOOW AIEKTPOHHYIO
S3BIKOBYIO MEPCOHY, KOTOpPAsi B COCTOSIHUM BECTH KaK YCTHBIM, TAK U MUCbMEHHBIN
AUasor ¢ mnoib3oBaTeneM. OHAKO B OTJIMYME OT HOCHUTENS fA3bIKA, 00JIaJaroIlero
SA3BIKOBBIM CO3HAHHUEM, CHCTeMa OOJIaJaeT AJIEKTPOHHBIM TEKCTOBBIM CO3HAHUEM.
TekcToBOE CO3HaHME — 3TO HE aHAJOr S3BIKOBOTO CO3HAHMS, KaK €r0 MOHUMAIOT
COBpPEMEHHbIE YueHbIE [4]. EAMHUIIaMi TEKCTOBOTO CO3HAHUS SIBISIOTCS HE €AMHULIBI
A3bIKa, a pPa3JUYHbIE TEKCThl. Takke MOXKHO CKa3aTh, YTO TEKCTOBOE CO3HAHUE
HAIlOJIHEHO S3BIKOBBIM MAaTE€pUaioM — B TOM IOHUMAaHHHM, KOTOPOE BKJIaAbIBal B
nanabii Tepmun JIL.B. Illep6a [9]. To ecTh, B 3TOM BHUPTyaJIbHOM TEKCTOBOM
CO3HaHUM COOpaHbl MHOXKECTBA KHUT, KYPHAJIOB, Ta3€T, CTaTei, PUIbMOB, MY3BIKH,
AyIMOKHUT, a TAKXX€ KOMMEpPYECKHE, DPA3BJICKATEIbHBIE M PEKIAMHBIE CAUTBl U
IIPOYME TEKCTOBBIE OTPAKEHUS OKPYKAIOLIETO YEJIOBEYECTBO Mupa. SBIssICH
ANEKTPOHHOM SI3BIKOBOM IIEPCOHOM, CHUCTEMa IIOMCKAa YYacTBYeT B JUAJOre ¢
nosib3oBareneM. OnHako crenndrka B3aUMOACHCTBUSI MHTEIICKTYaJIbHOU CHCTEMBI
AKTUBHOI'O IIOMCKa C IOJb30BATEIEM 3aKJIKOYAETCA B TOM, YTO aJPECAHTOM B 3TOM
COOBITUM KOMMYHHMKAaTHBHOI'O B3aUMOJICMCTBHUSI BCErja SIBJSIETCS HOCHUTEIb $3bIKa,
OCYLIECTBJISIOIIMI 3apOC TOM MM MHOUM mH(pOpMaIuu, a agpecaTtoM Bcerjga Oyaer
CUCTEMa aKTHMBHOI'O MOMCKAa KaK HOCUTENb INI00aIbHOTO 3JEKTPOHHOTO TEKCTOBOIO
co3HaHusA.  MHbIMH  ciioBaMHM,  OOIIEHHME  4YeJlOBeKa € pa3JIMYHBIMU
MHTEIUICKTYAJIbHBIMM ~ CHCTEMAaMHM  KaK  DJIEKTPOHHBIMU  JIMHTBOIIEPCOHAMU
BBICTPAMBAETCS 110 MOJIEIM BOIPOCOB- 0TBETOB. Kpome Toro, cnenuduka oomeHus
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[I0JIB30BATEJISI C CHCTEMOM aKTUBHOI'O NOKMCKA B VIHTEpHETE OCHOBaHA HA MEXaHU3MeE
pacmpoBKkd HHPOpPMAIMHM, TOCKOJIBKY 3ampoChl TOJB30BATENsl HE Bceraa
ABJISIFOTCSL  TTOJIHOLEHHBIMU  MIPEUIOKEHHUSIMU: «OTPAXKEHUE 3THX CBOWCTBEHHBIX
YeJIOBEYECKOMY OOIIEHHIO MPOLIECCOB B OOIIEHWU YEJIOBEKa C MAIIMHOH, IIO-
BUJIUMOMY, HEM30€KHO, TaK KaK peuyb HAET BCe Xe 00 OOIIEHUH C OpYyIueEM,
ABJISIFOLIEMCS, B CYIIHOCTH, IPOJOJDKEHWEM €ro camoro, He IOHUMAIOIIEM €ro
BHYTpEHHEU peun» [4].

[IpoOnema B3auMOACUCTBUS MOJIB30BATEINS C DJIEKTPOHHOM SI3bIKOBOM NEPCOHOM,
IPEICTaBIIEHHON B BUJIE€ CUCTEMbl aKTUBHOTO MOWCKA, — BUAUTCS HA MEPBbIA B3I
pElIeHHOW, Kak MHUHUMYM TIOTOMY, 4YTO peajbHas MCTOPHUS B3aUMOJACUCTBUS
MOKAa3bIBAET, YTO HOCHUTENIM SI3bIKa CAMOCTOSITEIBHO PELIMIM AaHHYIO MpoOJemy,
BO3MOXHO, CHOHTAHHO, BO3MOKHO, METOAOM NPOO U OLIMOOK, HO JHOIU MOACTPOUIH
CBOM pPEYEBOM M MBICIUTENbHBII MEXaHU3Mbl K PEIICHHIO MPOOJIEMbl OOIICHUS C
AJIEKTPOHHOM SI3BIKOBOM JMYHOCTHIO. OJIHAKO B COOCTBEHHO JHMHIBUCTUYECKOM
KJItOYe JTaHHas mpobiieMa He Oblia 0003HaYeHa U peIIcHa.

Pa3BuBas unen B.A. 3BerunieBa, MOXKHO IOJaraTh, 4To OOLICHHE YEJIOBEKa C
CUCTEMaMM aKTUBHOT'O MOUCKA MPEJCTaBISIET COOON TaKyl0 pa3sHOBUIHOCTD J1MAJora,
B KOTOPOM TaK WJIM MHAa4Ye MPUCYTCTBYIOT JBa CyOBbeKTa OOIIEHHUs, OAUH U3 KOTOPBIX
UHUIUUPYET OOUIeHHe, a JApyrod OCYIUECTBISIET JACWCTBUA TMOJY4YeHUS U
UHTEPIIPETALNHY 3a/laHus. ITO OOIIEHNUE TPOBOAUTCS Yallle BCETo MO TUIY BOIIPOCHO-
OTBETHOr0 B3auMojeucTBUs. M3 3TOro cieayer, 4ro 3TOT BUJA KOMMYHUKALMH
OpraHU30BaH 10 TEM K€ 3aKOHAM, YTO M €CTECTBEHHAss KOMMYHHUKAIUS 10 CPEJICTBAM
auanora. OTiIM4Me Quanora HOCUTENS SA3bIKAa C AJIEKTPOHHOM S3BIKOBOM NEPCOHOU
3aKJII0YAeTC B TOM, YTO OH, BO-IIEPBBIX, OPHEHTHPOBAH IMPEXKAE BCEro Ha
YZIOBJIETBOPEHHE I0JIB30BATEIBCKOIO 3allpoca aApecaHTa — caMoro IoJb30BaTels, a
BO-BTOPBIX, aJpecaT BBIJAET Yallle BCEr0 HE OJUH OTBET, a HEKOE MHOXECTBO.
OpaHaxo M B OOIIEHNUHU C AJIEKTPOHHOM JIMHTBOIIEPCOHOM CHUCTEMbI aKTUBHOI'O TOMCKA
BO3MOXHBI YTOUYHSIOIIME BOIPOCHI, €CIM BBIJAHHBI OTBET HE COOTHOCHUTCS C
M3HAYaJIbHBIM 3aMBICIIOM II0JIb30BATEIIS.

Crout 3aMeTuM, 4TO yAOBJIETBOPEHHUE IOJIB30BATEIBCKOIO 3aIpOCa BO3MOYKHO
TOJIKO B TOM CJIy4ae, €CiM YYTEH (QakTop aapecaTa, KOTOPbIH IPeaoaracT yMeHUe
KOMMYHHMKAaTUBHO I'PaMOTHO C(OPMYJIMPOBATH 3aIPpOC HH(OPMALIMU, YTOOBI U3BJICYb
HEOOXOAUMYI0 MH(OpMAaLKI0 U3 TI00aIbHOIO0 TEKCTOBOI'O CO3HAHMsI, HOCHUTEIEM
KOTOPOIO SBJIIETCSI CHCTEMa AaKTUBHOIO IOMCKa. Pa3zymeercs, HENmOJHOLEHHBIN
XapaKkTep TAKOr0 B3aHMMOJEHUCTBHUSI, MPOSBISETCS B TOM, YTO CHUCTEMA AKTHBHOIO
NOMCKa, KakK YYaCTHUK Juajora ¢ I[ojib3oBaTeneM, oO0JafaeT TONbKO TOU
uHpopMaluel, KOTOPYI0 B Hee BIOXKWIH. B.A. 3BeruHIeB BHICKA3bIBAJICS 00 3TOM:
«CKOJIBKO BJIOXKHII B MAIIMHY WH(GOPMALIMHU, CTOJIBKO U MOIY4YHUII € 00paTHO, XOTA U
B npeoOpazoBanHOM Buue» [5]. Ilpu 3TOM, TakoW OTYACTH HEIMOJIHOIICHHBIN THII
B3aMMOJICUCTBUS HE YHMKAJICH JUIsl YEJIOBEKAa M DJIEKTPOHHOHN JIMHI'BOIIEPCOHBI.
ITono6HOE MOXHO HaONIOAATh M IPU E€CTECTBEHHOM KOMMYHHUKAllMM — HallpUMEp B
CUTyalUsIX OOIIEHUs B3POCIIOro ¢ peOEHKOM, KOTOPBIM 337a€T MHOXKECTBO BOIIPOCOB,
WIM B CUTYallUsIX, KOIIa CTYACHT OTBEYAET Ha IK3aMEHE WIH IIPH 3aIUTE BITYCKHOU
KBIM(PUKALMOHHON pabOThI, U JaKe B CUTyalUsX MOKYIKH Yero-mmbo B MarasuHe,
r7ie TpoJaBell, SBISSACH aApecaroM, BCTYNMAeT B JAUANOT C MOKyIMaTejaeMm, IaeT
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HEeoOXoauMyr0 ToMy wuHpopMmainui. M B 3TOM CMBICIE TpOJaBel] Majio 4YeM
OTJIMYAETCS OT JIEKTPOHHOU SI3IKOBOU MEPCOHBI.

Oco0EHHOCTH B3aMMOJIEHMCTBHS I10Jb30BaTEII C CUCTEMOM aKTHBHOI'O IOMCKA,
Ha TEpPBBIM B3TJISAM, ONPEAEISIETCS HUCKIIOUUTENIBHO TEXHUYECKMMH MapamMeTpaMu.
KommyHukaimss MeXJIy HUMH OCYIIECTBISIETCS WM 4YEpe3 CTPOKY BBOJA Ha
CTpaHMIIAX pa3IMYHBIX TMOUCKOBUKOB — (Google, Yandex wu npyrux, wim
HETOCPEJICTBEHHO M3 caMoro Opaysepa. Jlyis ocyIiecTBiICHHS B3aUMOJICUCTBUS —
YJOBJIETBOPEHHUS TIOJIB30BATEIILCKOTO 3alpoca — IOJIb30BaTENb JOJDKEH BBECTH B
MOUCKOBYIO CTPOKY CJIOBO, CJIOBOCOYETAHHE, LIETIOYKY CJIOB, BONPOC U Np. B oTBET Ha
MOJIb30BATEILCKHUM 3aIPOC MOSIBUTCS BEO-CTpaHMIIA, COJIepkKalasi CChUIKU K caiTam,
COJICPIKAIlUM TEKCThI, B KOTOPBIX TaK WJIM MHA4Y€ HAXOJUTCSA MCKoMasi mH(opMarlus.
DTO OCHOBHBIE TEXHHYECKHE, CO3JaBacMble CICHHAJINCTaMM B  00JacTH
HH(pOpPMAITMOHHBIX TEXHOJIOTHH, MPENOCHUIKA €CTECTBEHHO-SI3BIKOBOI'O
B3aUMOJCHCTBUS B BapUaHTE B3aUMOJCHCTBUS HOCHUTENSA S3bIKA U CHCTEMBI
aKTHBHOI'O TIOMCKA. TEeXHHYECKHE MPEANOCHIIKH OOIICHHS YeIOBEKa C CHCTEMOM
AKTUBHOTO IOHWCKA MMEIOT YHCTO JIMHTBUCTHUYECKUE OCHOBAHUS, OHM HUMHUTHPYIOT
NPUHIMIIBI OPraHU3alMid €CTECTBEHHOTO YEJIOBEYECKOIO0 — JIHAJOTHYECKOr0 —
B3anuMoAeHCTBUA. OCHOBHBIM 3/I€Ch SIBJISIETCS MPUHIIUII UMEHHOMN CBSA3U JIEKCEMBI U
Tekcta. Kpome Toro, TexHuueckas MOJIelIb OpraHu3alluyd OOIICHUS YeJIOBEKa C
AJIEKTPOHHON JIMHTBOIIEPCOHOM B BHJE CHCTEMbl AaKTHBHOIO IIOMCKa CBsi3aHa C
onTUMH3auueld (yHKUMM TOAJAEpKaHMUs Juajnora, obdecrneduBarolied BepOagbHO-
MparMaTUYeCKUi KOHTAKT MEXK]Yy y4aCTHUKAMU KOMMYHHUKAIIUU, TO €CTh KOHTAKT,
IIPEACTABIICHHBIN JIEKCEMOM, a HE TEMOM.

CMBICTIOBOM TIPUHIIMIT OPTraHU3AlMHA JUAJIOTa HOCUTEINS SI3bIKa M CUCTEMBI
AKTUBHOTO TIOMCKAa KakK »JJICKTPOHHOW JMHIBONEPCOHBI. FVIMEHHO CMBICTOBOE
3HAQYCHUE SBIACTCS JOMHHUPYIOIIUM B TIOCTPOCHHHM JIIOOOTO  JIMAJIOrOBOTO
BbIcKa3biBaHusA. Co3/1aBasi CBOE BBICKA3bIBAHKME, HOCUTENb S3bIKA, YUUTHIBAs (haKTOP
anpecata, GOpMYyJIMpPYyeT CBOE BbICKa3bIBaHUE B (hOpME OTACIBHBIX CIOBO(POPM HIIH
LIETIOYEK CJIOB C HYJICBOM CUHTAaKCHUYECKOM CBS3bI0. B 3TOM cllyyae HOCHTEND S3bIKA
3aHMUMAaEeT  MO3UIIMI0  OTBEYAIOIIETO,  OCYIIECTBIAIOLIETO  MPAarMaTUYECKYIO
BBIBOJAMMOCTh 03HAYa€MoOro M3 oO3Hauaromiero. [Ipu sTOoM oO3HayarmEee — 3To
KOMIIOHEHTBI OYyJIyIIero OTBeTa OT CHUCTEMbl AKTHUBHOIO TmoucKa. I[Ipum sTom
MOJIb30BATENIb UCMOJIB3YET HE MPOCTO CUHTArMAaTUYECKYIO LIEMOYKY WM OTACIBHYIO
HOMMHAINIO, BXOJSIIYI0 B TEKCTOBOE CO3HAHUE AJIEKTPOHHOMU JIMHTBOIIEPCOHBI, OH
BBIPAKAET OINPENCICHHOE NParMaTH4ecKOoe€ 3HAYEHHE — 3TO 3HAYEHHE BOMPOCaA.
TonpKO B OTIIMYHME OT E€CTECTBEHHOM pPEYEBOM KOMMYHHKAIMUA MParMaTHU4ecKoe
3HAUYCHHWE BOMPOCAa BBIpAKACTCS B OOIIEHWUM C CHUCTEMON IOWCKa HE BCeraa
pPa3BEpHYTO, OHO MOKET OBITh BBIPAKEHO OOJiee HESBHO, B BBIPAXKCHHUSIX BUAa «S1
X041y 3HATh O...».

Harmpumep:

-noroja B Couwn,

- ICKYCCTBEHHBI UHTEJUIEKT 3TO,

- TpaBUTAIUS YEPHOU JIBIPHI,

- IJIe KyUTh KpOCCOBKU B MOCKBe,

- cTpykka Ilurep u op.
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OnHako TaHHBIE LIENOYKHU CJIOB — 3TO €IMHUIBI KOMMYHHUKALUH, THAJIOTUYECKHAE
BBICKA3bIBAHUS, BBIPAKAIOIIME MPArMaTUYECKOE 3HAYEHUE BOIPOCAa 33 CUET
BBIJICJICHUS ~ CMBICIAa KaK  KOMIIOHEHTa KOMMYHMKATHUBHON  IEpPCIEKTUBbI
BBICKA3bIBaHUSI.

B nuanore yenoBeka ¢ CHCTEMaMU aKTUBHOT'O MOUCKA CTAHOBUTCS AKTyalbHbBIM
MapajurMaTuKO-CUHTarMaTUYECKUI MPUHLINI OPTraHU3alUd PEYEBOU JIESITEIBLHOCTH,
o kotopoM roBopuit @. e Coccrop [6]. OnHAKO OH U3MEHSAETCS C YUYETOM ACHCTBUS
dakTopa aapecarta. BeimaBaemble S3BIKOBBIM CO3HAHHUEM YEJIOBEKAa CIOBO(POPMBI U
oOpa3yemble U3 HUX CHHTAarMaTHMYECKHE IIEMIOYKH OTPaXaloT MPEXKJE BCEro HE UX
MOTEHIMAIBHYIO CBSI3b B SI3BIKOBOM CO3HAHWM HOCHUTENS sI3bIKa, a WX CBSI3b B
TEKCTOBOM CO3HAHUM JJICKTPOHHOM S3BIKOBOW MEPCOHBI. M3 3TOro0 MOXHO clienaTh
BBIBOJI O TOM, YTO MHTEJUICKTyaJlbHasl CUCTEMa aKTUBHOI'O MOMCKA JIOJHKHA padoTaTh
110 MOJIEJU S3BIKOBOTO CyIliecTBOBaHMs. OHa ObuIa npennoxkeHa b.M. I"'acnapoBsiM 1
COTJIACHO €M, S3bIKOBasi JEATEIbHOCTh OCHOBAaHA HA MEXAHU3ME LHUTAlUU. OJTOT
MEXaHU3M OCYIIECTBIISICT SKCIUITMKAIINI0O KOMMYHUKATUBHBIX ()ParMEeHTOB B MPOIIECCE
BepOanM3aIuu, KOTOpble O0pa3yloT CIIOXKHBIE COCIMHEHHS TEKCTOBBIX IICTIOYEK B
SA3bIKOBOM CO3HAaHUM TMOJb30BaTeNsl. PealibHble BBICKA3bIBaHUS, CO3/1aBA€MbIC
MOJIb30BATEIISIMU  JIJIT  OOMICHHWS C MHTEIUJIEKTYaJbHBIMH CHUCTEMaMH aKTUBHOTO
noucka B MlHTepHeTe, MO3BOJSAIOT CYAUTh O TOM, YTO KOMMYHHKALIHS MTOCPEACTBOM
Uajgora MEXIYy 4YEIOBEKOM M KOMIIBIOTEPOM OCHOBAaHA Ha CMBICIOBOM CBS3U
JEKCEMbl M TeKCTa. Takye CKa3aHHOE O3HayaeT, 4YTO B S3BIKOBOM CHOCOOHOCTH
m000r0 HOCUTENA S3bIKA YK€ 3aJI0KEHAa M aBTOMATH3UPOBAaHHA Takas MOJIEIb
JMajnora, KotTopas MposBIISIET ceOst TpU OOIEHUH YEJIOBEKA C AJIEKTPOHHOM S3bIKOBOM
MEPCOHOM, B YAaCTHOCTH, CHUCTEMOM AaKTHMBHOro mnoucka. M B 3TOM cMbICie
CIIpaBEeNIMBBIMM  OKa3bIBatoTCs cioBa b.JO. T'opoaenkoro, coriacHo KOTOPBIM
«KOMTIBIOTEPHOE MOJICIMPOBAHUE PEUECBOTO OOIICHUS MPEACTABISIET COOOM C ATOM
TOYKM  3pEHUS  YJIOOHBIA  MOJMUTOH  JIsi  3(MQPEKTUBHOIO  HUCHBITAHUS
OOIIETEOPETUYECKUX KOHIIEMIMI U TUIOTE3 O MPHUPOAE fA3bIKA, O MPUHIUIAX €ro
JENUCTBUSA; CETOJIHS 3TO OJIHA U3 BaXHEHUINX (HOPM “IKCIIEpUMEHTA B SI3bIKO3HAHUU
[8].

B.1O. ['oponeuxuit, B cBOeH pabore, KOTOpas [IOCBSIIIIeHA
CJIOBOOOPA30BaTEIbHOMY MOJICIHUPOBAHUIO S3BIKOBOTO OOIICHHUS, B TOM 4YHUCIE
IUAJOTUYECKOTO TEKCTa, B KayeCTBE OJHOrO W3 MPUHLWIOB OINHCAaHUA U
OpraHu3ald €CTECTBEHHOTO JUAJIOTHYECKOrO B3aUMOJCUCTBHUS BBIICISIET MPUHIIUIL
CMBICJIOBOM CBSI3U JIEKCEMBI U TeKcTa [8].

JIaHHBIN IPUHIIUI OCHOBAH Ha CIEAYIONIUX NPUHIUIIAX:

- I3bIKOBOE€  CO3HAHWUE HOCHUTENSA  fA3bIKa COCTOMT W3 TEKCTOB  Kak
KOMMYHUKATHUBHBIX ()PAarMEHTOB, OMPELISIFOIIUX CPEAY SI3BIKOBOTO CYIIIECTBOBAHHUS
yesnoBeka [4];

-TEKCTBl B  A3BIKOBOM CO3HAHUM HOCHUTENS S3bIKa MPEICTABIEHBI B
peayupoBaHHOM opmaTe — B BUJIE OTACIBHBIX JIEKCeM (CJI0BOPOpM), 00pa3yrommx
CUHTarMaTHYECKHE, IMApaJUTrMAaTHUYECKUE WM  JSIHJATMATHYECKAE  LIETOYKH
(bparmeHTbl), OCHOBaHHBIE Ha  aCCOLMATHUBHONW CBA3M W OOpasyrolme
npeBepOalbHBIA  TEKCT, HE pealu3yeMblid, HO TOTOBBI peaau3oBaThCi B
COOTBETCTBYIOIIEH cUTyaluu OOIIEHHUs, HAlpUMeEp, Ha 3alpoc TOW WU HHOU
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uHdopMaImu;

- IPOLIECC MPOU3BOJCTBA TUATIOIMYECKOIO TEKCTA OCYIIECTBISAETCS KaK MPOLIECC
MHTEPIIPETALIMH OTPEICIICHHBIX CIOBOPOPM TEKCTa-OCHOBBI B SI3bIKOBOM CO3HAHHUH
agpecata M Jalee aKTyaldu3alMd HOMHWHATHUBHO-CUHTAarMaTUYECKUX  CBA3EH
KITFOYEBBIX JIEKCEM, 00pa3ylolMX T€ WM WHbIE KOMMYHUKATHUBHbBIE ()parMeHTHl U
ABIISIIOIIUXCST «OCKOJIKAMM» TEKCTOB, (DYHKIMOHUPYIOUIMX B SA3BIKOBOM CO3HAHHUH
HOCHUTENS si3blKa — ajapecaTa. [IpuHIMI CMBICIIOBOM CBSI3U JIEKCEMbI M TEKCTa ObLI
BBIJICJICH U1 0OOCHOBAH Ha OCHOBE aHAJIM3a CETEBOM KOMMYHHMKAMU. OH MOKa3bIBaeT
«MOMEHT BCTPEYM» ABYX A3BIKOBBIX WJIM TEKCTOBBIX CO3HAHMI, IOHUMAEMBIN B yXe
M.M. baxtuna. /lanee paccMOTpuM, KaKMM 00pa30oM JAHHBIA MPUHIIMI TPOSBIISETCS
B YEJIOBEKO- KOMIIBIOTEPHOM KOMMYHMKAllMM, B YaCTHOCTH, B JTHAJIONE HOCHUTENS
A3bIKA U CUCTEMBI aKTUBHOTO MTOMCKA KAK JIEKTPOHHOMN JIMHTBOIIEPCOHBI.

[IposiBieHME NpPUHIUIIA CMBICIOBOM CBS3U JIEKCEMBI M TEKCTa B JIHAJIOTE
II0JIb30BATENs] M HWHTEJUIEKTYaJbHOM CHCTEMBl aKTMBHOIO mOMCKAa. B mpomecce
B3aMMOJICUCTBUS YEJIOBEKA U 3JIEKTPOHHOM JIMHIOIIEPCOHBI HOCUTEIND SI3bIKa CO3AEeT
CBOM JMAJOrMYECKUi TEKCT. OTOT TEKCT Ha MEHTaJbHO-BEpOATLHOM YpPOBHE
npejacTaBieH B (opMaTe HOMUHATUBHOM WM HOMHUHATHUBHO-CHUHTAarMaTHU4YeCKOM
LENOYKH, OTpa)kallleld OoCOOEHHOCTH pAacCIpOCTpaHEHHUs TeX WIM  HHBIX
KOMMYHHUKATHUBHBIX ()parMEHTOB B S3BIKOBOM (TEKCTOBOM) CO3HAHUHU ajpecara.
Jlanee B mpoliecce KOMMYHHMKAIMM TEKCT aJpecaHTa Kak Obl IMepemelaercs B
HEKOTOPYI0 BHPTYaJIbHYIO 30HY, B KOTOpPOHW OH OTpa)Xaercsi KaK MEHTAJIBHO-
TEKCTOBbIM (PEHOMEH, MOJeNUpyIomuid o0pa3 Oyayuiero BepOaIbHOTO TEKCTa
Nurepnera. B TakoM ciyyae BO3HUKAeT Kak Obl TpPETUH TEKCT, KOTOPBIM
MPEACTABIISIET COOOM yKE HE TEKCT aIpeCaHTa, HO €IEe U HE TEKCT ajJpecara.

HaGnrogeHuss mokasblBalOT, YTO YEJIOBEKO-KOMITBIOTEpPHAs] KOMMYHHUKALHS B
BAPHUAHTE JHAJIOTa 4YEJOBEKAa M CHUCTEMBI AKTUBHOIO IIOMCKAa, MOJEIUpyemas B
pamMKax peleHus: BOIPOCOB B3aUMOAECHCTBUS MHPOPMAILIMOHHBIX CUCTEM, BO MHOTOM
aHAJIOrMYHA OpraHU3allid €CTECTBEHHOM JMAJIOTMYECKOW KOMMYHMKALUHA B
A3BIKOBOM COO00ILIECTBE. DTU HAOJIIOIEHUS TIO3BOJISIIOT TOBOPUTH O TOM, YTO MPUHIIUI
CMBICIIOBOM CBSA3M JIEKCEMbl M TEKCTA, OPraHU3YIOIIMN aKThl JUAJIOIMYECKOU
KOMMYHHUKAIIUM Ha INIyOMHHOM YpPOBHE, UMEET OHTOJOIMYecKHi cratyc. Hpyrumu
CJIOBaMH, JaHHAs MOJEJNb JUaJora 3ajJ0XKeHa B SI3bIKOBOM CIIOCOOHOCTH HOCHUTEIS
A3BIKA, IOATBEPKICHUEM YEMY CIYKUT BO3MOXXHOCTH YEJIOBEKa OCYIIECTBUTH
KOMMYHHKAIUIO C 3JIEKTPOHHOU S3IKOBOM JTUYHOCTBIO.

B craTpe ObuIM IPOJEMOHCTPUPOBAHBI JIUHTBUCTUUYECKUE OCHOBAHUS YEJIOBEKO-
KOMIIBIOTEPHOM KOMMYHHUKAllMM Ha TpUMEpe aHanu3a OOIICHHsS YelOBEKa C
AJIEKTPOHHOW  JIMHTBOTIEPCOHOHM,  TPEACTABICHHOW B BHUAEC  aOCTPAaKTHOM
VMHTEJUICKTYAJIbHOW  CHCTEMBbl  AKTMBHOIO NOMCKA. bpulo  mokasaHo, d4TO
KOMMYHHUKAIUS I10Jb30BaTENs MU DJIEKTPOHHOW S3BIKOBOM IIEPCOHOM BO MHOI'OM
OCHOBaHa HAa TeX JKE€ MPHUHLOMIAX, YTO MW ECTECTBEHHAs JHAaJOTMYecKas
KOMMYHHMKAIMS, OCYLECTBIIsIEMasi MEKY WIEHAMH SI3bIKOBOTO COOOLIECTBA.

HeusBectHo, onupanuch M pa3pabOTYMKM M3HAYAJIBHO HA JIMHTBUCTUYECKHE
JaHHbBIE NIPU pa3pabOTKe MOJeNeld KOMMYHUKAaTUBHOIO B3aUMOJAECUCTBUS YEIOBEKA U
HCKYCCTBEHHOTO WHTEIJIEKTA. OnHako, 00CTOSITEIBCTBO TOTO, YTO
CJIOBOOOpA30BaTEeIbHOE  MOJEIMPOBAHME  KOMMYHHUKAIIMM  OCYIIECTBISIIOCH
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3HAYUTEIIbHO  I03Ke, 4YeM Oblla CMOJCIMPOBaHA  TEXHHUYECKAs  MOJCIb
KOMMYHHKAITMM,  ONTHMH3UPOBAaHHAs  JUII  OOIICHHWS  TOJIb30BaTelsd M
WHTCIUICKTyaJIbHOW CHUCTEMBl aKTHBHOTO ITOMCKA, TOBOPHT O TOM, YTO 3TO CKOpee
BCEro HE Tak. JT0 OOYCIIOBJICHO B TOM YHCJIC U TEM, YTO HOCHTEIb SI3bIKA MOXKET
CaMOCTOSITENIFHO TIOJICTPAWBATh CBOKO PEUYb JUIS B3aMMOJICHCTBHS C CHCTEMOMU
aKTUBHOTO TTOWCKaA. 13 3TOr0 MOKHO c/ie7IaTh BBIBOJI O TOM, YTO MPUKIIAIHBIC cheph
WCIIOJIb30BaHUS SI3bIKA KaK MPEJAMET HCCIICIOBAHUS MTPUKIIATHOW JIMHTBUCTHKU MOTYT
pa3BUBAaThCI  OTHOCHUTEIBHO  HE3aBHUCHMO  OT  JIMHTBUCTHYECKHX  TCOPHH,
o0BscHsIomMX UX. Ho B TO ke BpeMs aHaau3 chep UCIOIb30BaHuUs A3bIKa IMO3BOJISICT
TOBOPHUTH O TOM, YTO OHH MOT'YT CO37[aBaTh JMHIBUCTUYCCKUEC TCOPUH, TIPHIIOKUMBIC
K OOBSICHEHHUIO 1 OMHUCAHUIO €CTECTBEHHOrO (DYHKIIMOHUPOBAHUS S3bIKA.

bbutn  paccMOTpeHbI acCHEKThl B3aMMOJCHCTBHS YEJIOBEKA M DIICKTPOHHOMN
SI3BIKOBOM  JIMYHOCTH, TMPEACTABICHHOW B BHAC HWHTCIUICKTYAJbHOW CHCTEMBI
aKTHBHOTO IIOMCKAa. B TIepCHeKTHBE BO3MOXKHO pPAacCMOTPETh IPUHIMIIBI U
MEXaHU3Mbl OpPraHW3alli{d JHaliora C JPYTHMMH THUIAMU 3JICKTPOHHBIX S3BIKOBBIX
IIEPCOH, YTO MO3BOJIUT CJCIaTh BHIBOJ O MOJCIISIX IUAJIOTra, 3aJI0)KCHHBIX B S3BIKOBOM
CIIOCOOHOCTH HOCHUTEIS SI3bIKA.
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Annomayun. CmpamecuyecKutl MEHeONCMEHM OpPeaHU3AYUU — MO O0N20CPOUHbIN NIAAH
00CMUMICEHUS U YOePHCAHUS 3A0AHHBIX NOKA3Ameell IKOHOMUYECKOU, PUHANHCOBOT, KOMMePUeCKOU
O0esimeIbHOCmMU HA OCHOBE HENpepbl6HO20 MOHUMOPUHEA NOKazamesell Kauyecmea npoyecca u
VApasieHuss Habopom 3a8UCUMBIX PAKMOPOE 0N OOCMUNCEHUs 3A0AHHO20 Kpumepus Kkavecmed. B
peanuzayuu NiaHa 3a0eucmeo8aHbl UHMELIEKMYAlbHble MEeXHOI02UU MOOeIUPOS8anUs OA308blxX
@DYHKYULL ONMUMATLHO2O YAPAGIEHUsL HA OCHOBAHUU MEOPUU U NPAKMUKY PACNO3HABAHUS 00pA308,
NPOCHOUPOBAHUU U  AOANMAYyuU  6X00HO020 6eKmopa Gakmopos K yenesol @yHKyuu.
Dpgexmusnocmov ynpasnenus 3a8ucum om KeAIUDUKAYUU IKCHEPMA U MOA*CEM CYUWeCmEEHHO
CHUDICAMbCA 3a CUem pocma 4Hucia OwuboK u epemeHu aumaiusa. B peanvuwix ycnosusx
Kaaccupurayus cocmosnus 00beKma uccied08anust npu 3HAYUMeNIbHOM KOIUYeCmee NPUsHaKos, ¢
UX HecmabUulrbHOU UMY MALOUHDOPMAMUBHOU CMENeHbI0 NONYYeHUs 3HAHUL NpeodCcmasisaemcs
HempusuaivHou 3adavel. Ha cecoonswnuil Oewv pazpabomanvl u 6HeOpeHbl 8 NPAKMUKY
MEeXHONI02UU PACNO3HABAHUA 00PA308, HA OCHOBE UCKYCCMBEHHO20 UHMENIeKMA, HO3601AI0UjUe
CUHME3UPOBAMb Helpocemesble KIACCUDUKAMOPbL, MOOeIU NPOSHO3A U AI2OPUMMbL NOUCKA
ONMUMANLHO20 HADOpa YNpasgialowux Gakxmopos, mpeodyrowue peamzayuu 6 Ccucmemax
VAPABIEHUsL C 8bICOKOU CMENeHbI0 anpuopHOl HeonpeoereHHOCIL.

Jna  mexumonocuu  cmpamezcuuecko20  MEHeONCMEHMA  NOO20MOGIeHA  Heupocemesast
UHDOPMAYUOHHO-AHATUMUYECKAS, NPOSPAMMHAS U UHCMPYMEHMANbHAS OCHO8A OJi pPeuleHUs
3a0au aemomamuzayuu 0OA308bIX NPOYECCO8 YNPABILEHUs Op2aHu3ayuel 6 NPOCMPAHCmEe
CMPYKMYPUPOBAHHBIX UHGOPMAMUBHBIX NPUSHAKOSE C NPUMEHEHUeM CIAMUCMU4ecKux peuaruux
npasun, MpaHCHOPMUPOBAHHLIX 6 Memooax U aleOpumMmax NnpUHyOUmMenIbHo20 00yUeHUs
UCKYCCMBEHHBIX HeUpoHHbIX cemell. Pazpabomannas mexnonoeus npedcmasgiena 6 guoe ancamons
Helipocemesbix Mooenell KiacCupurkamopos, mooenell npocHO3UPOBAHUs. U NOOCHPOUKU 6XOOHbIX
¢axkmopoe K  3a0AGHHOMY  COCMOAHUIO  O00BeKMd, PpPearu308aHHbIX  CAMOCMOAMENbHbIMU
NPOCPAMMHBIMU  NPUTONCEHUAMU 6 OCHOBHOM KOOe CYUWecmeyioue2o naKema mexHu4ecKo2o
ananuza, Hanpumep, Heuposmynsimopa cpeowvl StatSoft. Cunmes npeonazaemvix mooenell no3680sem
pewams 3a0ayy ONMUMAIbHO20 YNPAGIeHUs 8 A8MOMAMU3UPOBAHHOM pedlcume npu HeobXo0UMbIX
NOKA3amensix Kauecmea u MUHUMATbHBIX 3ampamax.

IIposedennvie ucciedosanuss Mooeruposanus 06A306blX QYHKYU npoyecca OnmuMaibHO20
VApAaGieHuss Npeonpusmuem, G03MONCHOCMEL KOPPEKMHO20 NPUMEHEHUs CMAmucmuiecKux
Pewmanwux npasuil, aieoOpummos NpuUHyoOumenbHo20 00Y4eHUs CUHME3UPOBAHHBIX HEeUpOCenesblx
Mmolenell 8 6azuce Cyujecmeyiouux NaKemos mMeXHUUecko20 OAHHbIX MNO360JSIOM  NOBLICUNb
Kayecmeo YnpagieHus opeanusayuell nymem asmomMamusayuy npoyecca aHaiu3a u npocHo3sd,
8bI00POM  ONMUMATLHBIX  YAPAGIAIOWUX  B030€UCMBULL, CHUINCEHUEM GIUAHUS CYObEKMUBHBIX
peutenul, COKpawjeHus: 6pemMeHU peaKyuu.

Knwouesvle cnoea: cmpamecuueckuii meHeOdCMeHm, 0a306vbie  YHKYUU YnpasieHus,
pacnosHasanue, NPoOSHOUPOBAHUe, AOANMAyus, HEeUPOHHAS Cemb, 2PAOUueHm QYHKYUU OuluoOKu,
Memoo 0Opamuo2o pacnpocmpaneHus OUUOKuU.
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Beryniienue.

Crparernyeckuii MEHEDKMEHT OpraHu3alid — 3TO JOJTOCPOYHBIM IUIaH
JOCTIDKCHUST M yJACpKaHUS 3aJaHHBIX IMOKa3aTeIe IKOHOMHYECKOW, (hPMHAHCOBOM,
KOMMEPYECKOH JIESITEIbHOCTH HAa OCHOBE HENPEPHIBHOIO MOHUTOPUHTIA MOKA3aTENEH
KayecTBa Mpoliecca U yIpaBiIeHUs HaOOPOM 3aBUCUMBIX (DaKTOPOB I JOCTUKECHHUS
3aJlaHHOTO KpuTepusi KadectBa [l]. Ilman ocHOBBIBaeTCS Ha TOM, YTO BCE
BO3HMKAIOIIE U3MEHEHUS MPEICKa3yeMbl, TPOUCXOISIINE B CPENE MPOLIECCHl HOCIT
JETEPMUHUPOBAHHBIN XapaKTep U MOAJAI0TCS MOJTHOMY KOHTPOJIIO U YIIPABJICHHUIO.

B peasibHBIX yCIOBUSIX CTPAaTErHYECKUN MEHEIKMEHT BbIHYKJIEH, KaK MPaBHIIO,
(YHKIMOHUPOBATh B YCJIOBHSIX HECTAOWJIBHOW BHEUIHEH cpeAbl U HEKOTOPOM
CTENEHU HEONPENEIECHHOCTH, YTO BCTyMaeT B NPOTUBOPEYHE C YCIOBHUEM
JETEPMUHUPOBAHHOCTU TPOLIECCa YIPaBICHUS. JTO MPOTUBOPEUUE MOAYEPKUBAET
aKTyaJbHOCTh MOUCKA MEXaHU3MOB CTPOTOTr0 aHAJTUTUYECKOTO OMUCAHUSI KOHTPOJIA U
OLICHKU IPOUCXOIAIINX U3MEHEHHH M aJ€KBATHOIO MOJEIHUPOBAHUS JEATEIBHOCTH
Oo0OBbEKTa YIpaBJICHUS C LEIbI0 HENPEPBHIBHOTO TMOJACpKAHHUS €ro Iokazareien
3 GEeKTUBHOCTH B 3aJJaHHBIX mpeaenax [1].

B koHTekcTe BBIOPaHHON TEMBbI HCCIEIOBAaHUS IMPENAINOJIaraeTcsl Co3/laHue
MHTEIJIEKTYAJIbHOW TEXHOJIOTMM YIPABICHHS MPEANPUATHEM, HAICJICHHOW Ha
JOCTHUKEHHE MAKCUMaJIbHOM MPOM3BOAMTEIBHOCTH (DUHAHCOBO-IKOHOMUYECKOM
NEATENBbHOCTH NPH MHUHUMAJIBbHBIX 3aTparax 4YesoBeueckoro pecypca. Ceronss
OM3HEC — ATO TEXHOJOTWU M PEeAM3YIOIIMA X MEepCOHal, IPUYEeM TEXHOJOTUU — B
nepByo0 odepeab. VIMEHHO MOATOMY MpPEANOJaraercsi NOCTPOUTh HEHPOCETEBYIO
MOZeNIb (DPMHAHCOBO-DKOHOMHYECKON JEATEIbHOCTH OpraHu3aluu, JOOUThCS €€
NpUEMJIEMON  aJ€KBaTHOCTH pEaJbHBIM IpOLIECCAM, 3aMEHUTh  AKCIEPTHBIN
MapKeTUHI W MEHEIKMEHT aJIrOPUTMHYECKUM HHTEJUIEKTyaJIbHBIM aHAJIA30M
naHHblX. [lpy  3TOM  aHanM3 AaKTyaJlbHOIO COCTOSIHUS —~ NPEANpUATHS 110
TPaJAULIMOHHOMY MACCHBY IIapaMETPOB B PEAIBHOM BPEMEHU OCYIIECTBIIIET CUCTEMA
pacnio3HaBanusi 00pa3oB [2]. IIporHo3 pauHAMUKA TIOBEACHUS KOHTPOIBHBIX
MapKepOB COCTOSIHUS (PUHAHCOBO-KOHOMUYECKOW MAESATENBHOCTU MPEANPUSITHS C
MIEPEMEHHBIM TOPU30HTOM IMPOTHO3a BO3JIAraeTcsi Ha MOJENb MHOYKECTBEHHOMU
perpeccud, e QyHKIMS NpeaCcTaBleHa BEKTOPOM KOHTPOJIMPYEMBIX MapaMeTpoB, a
perpeccopbl — CyThb IE€PEMEHHBIX BEJIIMYMH, AKTUBHO BIMSAIOIIMX Ha HuUx [3].
[lognepxkanue 1eneBo (GyHKIMM B 33JaHHBIX [pefenax obecreuuBaeTt
aBTOMATU3UPOBAaHHAS WHTEJUIEKTyallbHAsl CXE€Ma aJalTaldd BXOJHOIO MHOKECTBA
YOPaBISAIOMUX (PAKTOPOB K IIEJIEBOMYy MHOXECTBY KIJIACCOB, CBSI3aHHBIX C
0COOCHHOCTSIMU (PYHKIIMOHUPOBAHUS OpraHu3aiuu [4].

T.o. TP OCHOBOIOJATAOIIMX MMPOLECCA YIPABICHUS TPEANPUATUEM, & UMEHHO:
OLICHKAa TEKYIEro COCTOSAHUA OO0BEeKTa, MPOTHO3 IWHAMUKH €ro MOBEJCHUS Ha
3aJJaHHYI0 TIEPCIEKTUBY M BBHIOOp 3HAUEHUN yHOPABIAIOMUX (AKTOPOB IS
MOAACP/KAHUS ONTUMAJIBHOTO B JIAHHBIX YCJIOBUSX €r0 COCTOSIHUSA [S5], BO3JIararTcs
Ha nporpammy. JlaHHbIE TMOCTYNAalOT B CUTYaUMOHHBIA LIEHTP WIH JIUILY,
MIPUHAMAIOLLIEMY PELICHUS, TJ€ BU3YAJIHM3alUsl PE3yJbTAaTOB IO BCEM IIpoleccaM
HAarJIsiJHO JEMOHCTPUPYET TEKYIIYIO CUTYallMI0, OKUJAEMYI0 JTUHAMUKY U3MEHEHUN
1 TpeObyembie Bapuallii HabOpOM ympaBistomux paxkTopor (pecypcos) [6].

[Ipu HEoOXOaUMOCTH BCce TpH 0a30BBIX MpOIECCAa MOMXHO MPOTECTUPOBATH B
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COBOKYITHOCTH MJIM OTJEJBbHO B PA3IMYHBIX pexuMax (yHKIMOHUPOBAHUS, 33]aBas
UCXOAHBbIC JaHHbIE W HayajdbHbIE YCJIOBUA, Hampumep, (Qopc-Ma>KOpHBIE
oOcToATenscTBA. Peakuus CHHTE3MPOBAHHOM  MOJENM  TO3BOJUT  OLICHUTH
YCTOMYMBOCTb BCErO0 NPEANPUATUS WIM €ro CTPYKTYPHBIX ITOAPA3ACICHUN.
CHmxeHne BIUSHUS 4esoBeYeCcKoro (hakTopa MpU SKCIEPTHOW OLEHKE CHTyallud B
yKa3aHHBIX IPOIEccax MOBBICUT OObEKTUBHOCTh aHAN3a, OCBOOOIUT YEIOBEUECKHUIA
pecypc ISl pelIeHHs MHBIX 33J]a4l U COKOHOMUT (PMHAHCOBBII MOTEHIIHAIL.

[enp — pazpaborarh TEXHOJOTUIO 3((HEKTUBHOTO YIPABICHUS MPEINPHUSITUEM,
aBTOMATU3MUPYys €ro 0a3oBble MPOLECChl HA OCHOBE CHUHTE3a aHcaMOIs Mojeneu
aHAJIMTUYECKOTO OTOOpaXEeHHs MPOCTPAHCTBA YHPABISIOMMX (AKTOPOB Ha
MPOCTPAHCTBO MOKa3aTelel kadecTBa (DYHKIIMOHHUPOBAHUS OOBEKTA YINPABIEHUS C
ONpPENEIICHNEM WX JWHAMUKM W  HAaXO0XKICHUEM ONTUMAJbHBIX 3HA4YCHUH,
00€eCIeynBaOIINX MAKCUMAIbHYIO MPOU3BOIUTEIBHOCTD.

3amaya: B ocHOBe peleHus 3aJaud JIEKHUT CUHTE3 MOJENEH TpeX CHUCTEMO-
o0pa3ymoIux MPOLECCOB YMNPABICHHUS: pACHO3HABAHHE TEKYIIEro COCTOSHHUA,
IPOrHO3 AMHAMMKU W aJanTalus YHIpaBISIOMUX (PaKTOPOB OOBEKTA YNpaBICHHUS.
BaxHbIM yCIIOBHEM SBIISIETCS YCTAHOBJIEHUE JNETEPMUHHUPOBAHHOW aHAJIUTUYECKOU
CBSI3M BXOJHBIX (PAKTOPOB C IeeBoM (PyHKIMEH (HaOopoM ToKaszareseld COCTOSHUS
0o0BbEeKTa YIpaBJICHHUs), YTO IMpeaycMaTpUBAaeT CHUHTE3 aHcaMOlsl HeHpOoCeTeBBbIX
Mojienieil 6a30BbIX MPOLECCOB B MPOLECCE MPUHYAUTEILHOT0 00yUeHUs HEHPOHHOM
CETH Ha PENpe3eHTATUBHOW BHIOOPKE MPUMEPOB M aJANTALMKA BXOAHOTO MHOKECTBA
(bakTopoB K TpeOyeMoMy KauecTBY (PYHKIIMOHHUPOBAHUS OpraHu3aiuu [2].

OOydeHue Mojelie peaau3ylTCs B IMapagurMe TPaJUCHTHOTO METojaa
HAaWCKOpEHIIero CHycka NpUMEHUTENbHO K (opmupyemoid (YyHKUMH OUIMOKH.
OCO00EHHOCTh COCTOMT B TOM, YTO B Hpouecce (PyHKIHMOHUPOBAHUS HEUPOCETEBOU
MOJIETIM peaslu3yeTcsl JBa TUIA IPAJUEHTa CIOXKHOW (PYHKIMH: OIUH (GOpMHUpPYETCs
U3 YaCTHBIX MPOU3BOJHBIX (PYHKIIMH OMIMOKH CETH MO €€ BECOBBIM KO3(PPUIIMEHTAM;
BTOPOIl — M3 YacCTHBIX MPOU3BOJAHBIX (YHKIUU PpACCOTIACOBAHUS TEKYILIEro MU
LEJIEBOI0 COCTOSIHMSI 10 MHOXKECTBY BXOJHBIX YIPaBISIOMIUX  (PAKTOPOB.
Peanmu3zanmss Takoro moaxoJa  OCYLIECTBISIETCS C NPUMEHEHHEM  CHHTE3a
HEUPOCETEBOM MOJEIN U 110 METOlY IBOMCTBEHHOM HEUpOHHOM cetu [2,5].

Pemrenue 3agaun: AHAIMTHYECKYIO CBS3b YIPABISIOUINX (DAKTOPOB C LIEIEBOM
(yHKIMEN YCTaHOBUM Ha OCHOBE TeopeMbl KomoropoBa-ApHoubia 0 pencTaBIeHUH
(GYHKIIMM HECKOJBKUX apryMEHTOB Yepe3 CyMMY KOMITO3UIMHA (YHKIMA OIHON
MIEPEMEHHON U e¢ aJanTanuy K HeiipoceTeBoMy dhopmaty XexT-Humbcena [2]:

H
y(x)z aZvi(Wﬂxl +WirXy +ot Wy X, +ul-), (1)
i-1

rae H — MomHOCTh oOyuaromieil BBIOOpKH, O, V — MapaMeTpbl HeilpoceTH, n —
KOJINYECTBO HEUPOHOB, W;,W;y,...,W;, — BeCOBblE KOI(PPUIUEHTHI HEUPOHOB.
Peanuzyercsa anmpokcumarusi TpeOyemol (GyHKIUU NMPUHYIUTEIBHBIM 00ydYeHHEM
HEHPOHHO CEeTH Ha PENpPEe3eHTaTUBHOMN BHIOOPKE MIPUMEPOB.

B mnponiecce o0ydenuss u moauduUKalMd BECOBBIX KOA(DQPHUIIMEHTOB IyTEM
peanu3alMyd TEpPBOro 3Tamna MeEToAa COMPSHKEHHBIX TPaAUEHTOB HEOOXOIUMO

TOOUTHCS YCIOBUS:
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1 n m 2 .
%Z Z(yl_j—dl.j):mm(fﬁémo), 2)
j=1 i=l

re y; — TEKyllee COCTOsIHHE OOBEKTa B IIPOCTPAHCTBE BHIOPaHHBIX MapKepoOB
KauecTBa; d; — pe3ysabTaT oOyueHus (OTKIMK) CETH Ha j-TOM BBIXOJAE, IPU i-OM
npuMmepe oOydaromeld BbIOOpKM; j=1, n — HOMep BbIXoma cetu; i=l,m—
HOMep TipumMepa; Ry — JOI1. TOTPEITHOCTb.

Monudpukanus CHHANTHYECKUX KOA(P(OUIIMEHTOB OCYLIECTBISIETCS HAa OCHOBE
rpaJeHTHOTO MeTofa [2]:

W =w'—n-gradEW"). 3)

[Iponienypa o0ydeHuss HEHWpOHHOM ceTu Oasupyercs Ha mepedope

BCEBO3MOKHBIX BAapHAHTOB COUYETAHWN BECOB CHHAIICOB, HANPUMEp, MO aJTOPUTMY

0o0paTHOTO pacCIpPOCTPAHEHUS OIMMOKH W PeaTn3yeTcs HEUPOCETEBHIM MOJYJIEM
MaKeTa TEXHUYECKOro aHaauza [7]:

w,g';) (1)=w, (t—1)+ Aw%) (t), w, (t=1)=w,(t)+a

OE(k)

b
ow, (z‘)

I7I€ W — MacCHB BECOBBIX KOX(P(PUIMEHTOB CETH; ¢ — HOMEP BbIXOAA HEHPOHA B 1-M
CJIOE CETU; h — HOMEp BXOJa HEWPOHA B 1-M CJIO€ CETH; 71 — HOMEP CJIOS CETH.

[To oxoHuaHun oOyuYeHHUS U JOCTHXKEHHUU TpeOyeMoil NMPOU3BOAUTEIBHOCTH
MOJIEJIH anmpoKcuManus uckoMoil pynkuuu (1) gocTUrHYTA.

Tak Kak 10 yCIIOBMIO 3a/1aud IIPUCYTCTBYET LIENEBON BEKTOP MHAMKATOPOB YzF
pa3mepHocTH (k), To pyHKIMS HEBA3KU IPUMET BUJI:

| M )
E(X):EZ(yi(x)_yiz) : 4)
i=1

Tornga dopmupyercss u peanuszyercss T'paJueHT 3TOW (YHKIHMH MO BEKTOPY
BXOJIHBIX (DaKTOPOB U BBINOJHAETCS MOAM(DUKALMS MPOCTPAHCTBA BXOJHBIX
(aKTOpPOB Ha OCHOBE CJEAYIOIINUX BEIYUCIUTEIBHBIX TPOLIEYD:

X" = X' —n - gradE(X"), 5)

——(X{,X9,.0,X,,)
axl 142 n

of
rIe Il - 6
pi| grad E(x;, %y, x,) = ox, (X1, %5,.,X,) ( )

KOMITOHEHTHI TpaJIieHTa (PYHKIIMU HEBSZKHU.

Takum oOpa3oMm, B pe3yJbTaTe CHHTE3a HEUPOCETEBBIX MOJEIEH C
NPUHYJIUTETbHBIM OOyYE€HHEM Ha pPenpe3eHTaTUBHON BBIOOPKE NPUMEPOB U3
PETPOCIEKTUBHOTO  MHOXeCTBa  0a3bl  JAaHHBIX  MPEACTaBICHBbl  KIIIOUEBbIC
aHAJIMTUYECKUE BBIPAXKEHUs, OINMCHIBAIOIIME MPOIECC CHHTE3a Mojeneil 0a30BbIX
IIPOLECCOB CTPATETHYECKOT0 MEHEHKMEHTA.

Ecnu x mpencraBieHHOMY aHalIUTH4YeCKOMY oOocHOBaHHIO (1-5) noGaBUTH
W3BECTHBIM MHCTPYMEHTAPHUM UX MPOTPAMMHON peain3allii Ha OCHOBE IPHUHIUIIA
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JBOMCTBEHHOCTH TP MPUHYIUTEITHHOM 00y4YeHWH MUCKYCCTBEHHON HEHPOHHOW CETH
[2,5,7], To nOrMKa pacCyXIEHWA TPUBOIUT K OOOOIIEHHOW CTPYKType perieHUs

HOCTaBJIEHHOM 3aJa4u:
X

flx) lefal f'ff'
f; : » f » f ! f4 * »1=] -t 7 ot
| 14 | W= =W -n-gradE(W")
\
gl | &) (&l [e Ly 0, -d,) 5 min
@(_‘ — 6f; mn Jjel 7 : :
EETE I Z E00)= £ 300 -ve)
x f_ of cf, <l
o
X7 =X'-n-gradE (X*) % :-_ VI = 20w e = wady + s Wiy =1 )
1 =1

Puc. 1. O6001eHHas cxeMa peajiu3alui AHAJTUTHYECKUX (PYHKIMH
CHHTE3a MOJIeJIM CTPATern4ecKoro MeHeI>KMeHTa OPpraHu3aunu

TectoBas mpoBepka pabOTOCTIOCOOHOCTH W MPOAYKTHBHOCTH TMPEICTaBICHHOM
TEXHOJIOTHMHM TIOKa3aja yCTOWYMBYK CXOAMMOCTh TIPOIECCOB  MOAU(DUKAITIN
CHUHANTUYECKOTO MPOCTPAHCTBA MOJEICH MpU UX OOYYCHHHM Ha PENpPE3CHTATHBHOU
BBIOOpKE, a TaK K€ aJaNnTalii BXOJHOTO MHOXKECTBA YIPABISAIONUX (PAKTOPOB K
L[EJICBOMY COCTOSIHUIO TPU MHUHMMM3AIMK HeBsi3ku (4). OcoOeHHOCTh mpoliecca
COCTOUT B 00s3aTEILHON CHHXPOHM3ALMM IMPOIECCOB OOYUEHMSI CETH M aJlalTaiuu
BXoJax (aKTOpoB, TaK KaK BBIMOJHEHUH BTOPOrO JdTama IMPOCTPAHCTBO
CUHANTUYECKUX KOAPDUIIMEHTOB JOJKHO ObITh Heu3MmMeHHo [2,5,7]. O6a »3Tu
npoiiecca J0JDKHBI ObITh pa3HECEHBI BO BPEMEHU U BBITIOIHATHCS TIOCJIEI0BATEIHHO.

3akJjl04eHne M BbIBO/IBL

bazoBble  (yHKIMM  CTpAaTErMYECKOro  MEHEKMEHTa:  Kiaccudukaims
COCTOSIHUIM, NPOTHO3MPOBAHME JIMHAMUKH I[IOKAa3aTeliel KadyecTBa MHPEANpUSITUS U
ajganTaius BXOJHBIX (DAKTOPOB K €ro IEJIEBOMY COCTOSIHHIO pEaJu3yloTcs B
HeWpoceTeBOM 0Oasuce peaau3alueil aarOpuTMOB TPATUEHTHOTO HCYHUCICHUS
CJIOXXHBIX (YHKIMH, CTPOTOM CHHXpOHHU3AIMEH IOCIIEeI0BATEIFHOCTH BBITIOJHCHUS
BBIYHCIIUTENBHBIX  Omepalui, Bepudukanuendn  pe3yiabTaTOB  TECTUPOBAHUEM
KOHEYHBIX MOJIEIICH.

NHcTpymMeHTanbHO 3a7a4a peliaeTcss Ha OCHOBE NMPHUHYIUTEIBHOTO OOy4YEeHUS
CHUHTE3UPOBAHHBIX HEUPOCETE € y4YETOM BO3MOXHOCTH peaM3alluy TMPUHIIUIA
JIBOMCTBEHHOCTH C OLICHKAMM YaCTHBIX MPOU3BOJHBIX U COXPAHEHUEM HX B MaMSTH
Ha 33/IaHHOE KOJIMYECTBO TaKTOB.
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Abstract. Strategic organization management is a long-term plan of achievement and
maintaining of the specified indicators of economic, financial, commercial activities based on
continuous monitoring of process quality indicators and management of dependent factors to
achieve a given quality criterion. The intelligent technologies for modeling of the basic functions of
optimal control based on the theory and practice of pattern recognition, forecasting and adaptation
of the input factor vector to the objective function are used in the plan implementation.
Management effectiveness depends on the qualification of an expert and can be significantly
reduced due to increasing of in the error number and analysis time. In real conditions, the
classification of the research object state with a significant number of features, with their unstable
or uninformative degree of knowledge acquisition, seems to be a non-trivial task. To date, pattern
recognition technologies based on artificial intelligence have been developed and implemented into
practice, which allow synthesizing neural network classifiers, forecast models and algorithms for
finding the optimal set of control factors with a high degree of a priori uncertainty.

For technology of the strategic management, a neural network information and analytical,
software and instrumental basis has been prepared for solving problems of automating the basic
processes of organization managing in the space of structured informative features using statistical
decision rules transformed in methods and algorithms for forced training of artificial neural
networks. The developed technology is presented in the form of an ensemble of neural network
classifier models, models for predicting and adjusting input factors to a given object state,
implemented by independent software applications in the main code of an existing technical
analysis package, for example, a neuroemulator of the StatSoft environment. The synthesis of the
proposed models makes it possible to solve the problem of optimal control in an automated mode
with the required quality indicators and minimal cost.

Research of modeling the basic functions of the optimal enterprise management, possibility of
correct application of statistical decision rules, algorithms for forced training of synthesized neural
network models in the basis of existing technical data packages allow improving the quality of
organization management by automating the analysis and forecasting process, choosing optimal
control actions, reducing the influence of subjective decisions, shortening the reaction time.

Key words: Strategic management, basic control functions, recognition, forecasting,
adaptation, neural network, error function gradient, backpropagation.
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Anomauia. B pooomi pozensoaromecs cyuacHi arbmepHamuu NOOAHHSA YUCIOBUX OAHUX 8
Komn tomepHux cucmemax. Ilowyx anbmepHamusHux wisixie NOOAHHA OAHUX 8 OBIUKOGIU cucmemi
CNPAMOBAHO HA 3a0e3neyueHHs GUKTIOYEHHS Kamacmpo@iuHux noMuiok 6 pospaxyukax. Ocobaugy
aKmyanvHicms 8i0NOBIOHI PO3PAXYHKOGI KOMNIEKCU HAOY8AOMb 8 2aLy35X 0e NOMUIKU NPUBOOMb
0o kamacmpo@iunum 8iomosam. B cmammi nasedeno ioomocmi npo nooanHs OIHAPHUX YuUcen y
Gopmami unum nepwioco muny, a maxkoxc y ¢opmamax posits i valids, gioomux maxooc ax Tun 2
ma Tun 3. Hasedeni 6idomocmi 3 BUKOPUCMAHHA 008201 apu@memurku 5K HPOSPAMHO-
AN2OPUMMIYHO20 MemoOy GUKIIOYEeHHS NOMULOK 00yuciensb. 1 0108HUM HEOONIKOM 008201
apugmemuxu 8UHAYEHO BUCOKI BUMOSU 00 ANAPAMHOI YACMUHU KOMN Tomepa, 68 neputy uepay 00
onepamugnoi nam’ami. Ha niotpynmi ananizy nepegae ma HeOONIKi8 ANbMEPHAMUBHUX MemOoOie
NOOaHHs OIHAPHUX Yucel poOoumbCs BUCHOBOK O HAUOLIbUL OOYLILHOMY OV3i Ci Ol CMBOPEHHs.
iHhopmayitinozo cepsicy npogedeH s BUCOKOMOUHUX PO3PAXYHKIE.

Knrouesi cnoea: inghopmayitini cepgicu, 8UCOKOMOUHI pO3paAxyHKU, apupmemuyri onepayii,
NOOAHHSL YUCTOBUX OAHUX.

Beryn

Bucokorouna apudmeruka HaOyBa€ KPUTUYHOTO 3HAYECHHS SK 3aci0
MONepeHKEHHS  CEpPHO3HOT TMOMMIIKM KOMIT IOTEPHUX YHCEIBHUX PO3pPaxyHKIB.
XapakTep MaTeMaTHYHUX 3ajJa4 Ta aJrOpUTMIB, IO 3aKJIaJeHO Y KOHKPETHY
MpeMeTHY 00J1acTh, BU3HAYAE HEOOXIAHICTh BIPOBA/KCHHS CIEU(IYHUX METOMIIB
M1BUIIIEHHS HOMIHAJIHHOT TOYHOCT1 PO3pPaXyHKIB.

Hanpuknan, mag yac KOMII' IOTEPHOTO MOJCIIOBAHHS ITOTOJH OOYHMCITIOBAIBHI
pe3yibTaTH Ha TPAKTHUINl ICTOTHO 3MIHIOIOTHCS, HABITh SIKIIO B KOJ a00 CHUCTEMY
BHECEHI He3HayH1 3MiHU. [ls1 yrcenbHa Bapiallisi KiHIIEBUX Pe3yJIbTaTIB MOJIEITIOBAHHS
BHSBHJIACH OCHOBHOIO ITPOOJIEMOIO IIiJT Yac KOMEPIIHHOTO BHKOPHCTAHHS CHUCTEM
IMITalifHOTO MOJeMoBaHHs moroau [1]. Pe3ynbratu mnpukiIagHuX MOCTIIKECHb
0COOJMBOCTEM MaTeMaTHYHHUX MOJENEH Ta peasli30BaHUX MporpaM IMITaLIHHOIO
MOJICJIIOBAaHHSI BUSBWIH, IO 3aBJASKHM BUKOPUCTAHHIO apU(PMETUYHUX Omepaiiil 3i
CJIOBaMHU TOJIBOEHOIO JOBXWHU JJIA peajizallii KIHYOBOr0 BHYTPINIHBOTO ITUKITY
NOOYTKY OUIBIIICTh ITUX YHUCIOBUX 3MIH 3HUKJIU. TakKuM YMHOM, OMHUC 3MIHHUX B
MPOTPaMHOMY KO/JI1 BIJIUBAE HA PE3YyJIbTaT MAaTEMAaTUUYHOTO MOJICITFOBAHHS.

[HIIMM 1IKaBUM MPUKIAZAOM € MOJEIIOBaHHS PyXy IUIAHET B aCTPOHOMIYHUX
cnoctepexxenusax [2]. Ilicms HU3KM ICTOTHUX TmpobjeM B pe3yibTaTax
KOMIT FOTEPHOTO MOJICIIIOBAHHS BUSBHWIM, 110 apu(pMETHYHI omepailii 31 CIOBaMH
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MOJIBOEHOIO TOBKUHU HEOOX1AH], 100 YHUKHYTH CEpHO3HUX YUCIOBUX HETOUHOCTEM,
HaBITh SIKILO 3aCTOCOBYIOTHCS 1HIII METOIH.

B po6orti [3] mokazaHi icTOTHI mpoOaeMu MMOB’s13aH1 3 BTPATOIO Mpale3qaTHOCTI
IpPOrpaMHOTO 3a0e3nedyeHHs BOYAOBaHMX CHCTEM [IarHOCTHUKUA Ta MpPOrpaMHUX
MOAYJiB 1H(GOPMAIIITHO-KEPYIOUNX CUCTEM TaKUX CKIATHUX TEXHIYHUX 00’ €KTIB 5K
JTaKu, BEPTOJIbOTH, IIBUAKICHI TTOTSTH.

Cepist aHaIITUYHUX OTJISAIB B HAYKOBOI MEPIOIUYHUX BUJAHHSAX HA MOYATKy 21-
ro cropiuusi Oyjia IpHUCBSYEHA aHaNi3y BUTOKIB KaTacTpo() aBlaKOCMIYHOI TEXHIKH
[4].

[lepenik mpukiIaaAiB 3 TPeAMETHUX 00JACTEN TOBOJUThH aKTyalbHICTh PO3BUTKY
METO/IB Ta QJIrOPUTMIB MPOBEACHHS KOMII IOTEPHUX PO3PAXYHKIB M1JBUILEHOI
TOYHOCTI . OKpeMO CJIiJl BUAUIMTH AISUIBHICTD 3 pO3pOOKH ClelialIbHUX MPOrpaMHUX
MPOJYKTIB Ta CTBOPEHHSI CEPBICIB MPOBEACHHS BHUCOKOTOYHHMX PO3PaxXyHKIB. Taki
KOMEpITiHHI 1H(QOpMaIliiiHI CepBICK MOTJIHM 33J0BOJBLHUTH TOTPEOM B MPHUKIATHUX
BHCOKOTOYHHX PO3paxXyHKax HAYKOBI, IH)KEHEPHI JTOCII1KEHHS.

3 ommsimy Ha 3a3HAUYCHE METOK CTATTI BU3HAUCHO TOPIBHSUIBHUM aHaui3
MOKJIUBOCTEH CEPBICIB PO3paxyHKIB, 10 BXKE 1CHYIOTh, BU3HAYEHHS iX IMepeBar Ta
HEJIOJTIKIB.

OcCHOBHM TEKCT

3 puBoy orsiHyTHX ocobnmuBoctert crannapty IEEE 754 [5] nns npoBeneHHs
BUCOKOTOYHHMX PO3PAXyHKIB CIiJ BU3HAYUTU NOporpamHi abo amapaTHi pIlICHHS
MIJIBUIICHHS TOYHOCTI MPEACTABJICHHS YMCENl B JBIMKOBIA CHUCTEM1 OOYMCIICHHS Ta
MPOBEJICHHS 0a30BUX apu(PMETUYHUX Olepailiii Ha KoMI'toTepl 0€3 HAKOMMYECHHS
noMuiIoK. Hume npuBeneHo onuc pileHb, 10 MOKYyTh OyTH BUKOPHUCTaHI SIK 3aMiHa
IEEE 754, abo nporpamMHO MiABUIIUATUA TOYHICTH Ta J[1ala30H PO3PaxXyHKIB.

Unums (yHiBepcasbHi umcia) — Ie apupMeTHKa Ta ABiiiKoBUIl (opmar
MPE/ACTABJICHHS JIIACHUX YMCEN, aHAJIIOTTYHUN TJIaBaloyiil TOYIll, 3alpONOHOBAHMM
Ixonom JI. I'ycradconom sik anprepHatuBa apudmetuii IEEE 754. Tlepmia Bepcis
unum, sika 3apa3 oimiiHo BijoMa sk Tum | unum, Oyna npeacTaBieHa B HOro KHU31
"Kineup mommiiku" [6]. Ik po3BuTOK THIy | unum cTBOpeHO JBI HOBIII Bepcii
dbopmary unum, Tun II 1 Tun 11, nanpukinii 2016 poky.

JIBi BHU3HAYaibHI OCOOJMBOCTI (opMaTy unum TMEpIIOro TUIY (IPYTruid THI
BIJIpI3HAETHCS B niepIoro [7]):

— 3MIHHA KUIBKICTh OAWT SIK JJIs 3HAYEHHS, TaK 1 IS €KCIIOHEHTH;

— u-0iT, SKUI BHU3HAYa€, YU BIAMOBIJae unum ToyHOMYy umciay (u = 0), abo
IHTEepBAIy MK MMOCIITOBHUMH TOYHUMHU dyuciaamMu (u = 1). Takum gyuHOM, unum
OXOIUTIOIOTH BCIO PO3IIUPEHY MPAMY JIHCHOTO YKciia [-00, + oo].

JIisi BUKOHaHHA OO4YMCIIeHb 13 (hOpMaTOM 3ampOIOHOBAHO BUKOPUCTOBYBATH
apudMeTUKy IHTEpBAJIIB 3 IMapol uUnum, ska Ha3zBaHa ubound. BBaxkaeTncs, 10
OTpUMaHUM IHTEPBaJ rapaHTOBAHO MICTUTh TOYHE PIIIICHHS.

Peanmizanii Unum € y MoBI mporpamyBaHHs Julia, BKJIIOUarOuW APYTUM THIL.
Takox Unum peanizoBano B MATLAB.

[lepeBaroto BUKOpHCTaHHA (popmarTiB unum € (QakT TOro, IO MPH OJHAKOBIHI
KUIBKOCTI O1T J1s1 30epiraHHsi MOXHa YTPUMYBATH OUTbIIY KUIBKICTh 3HAUYIIUX ITU(D
(TIpu 3MeHIIIeH] Ynciia) abo OUIBIIE 3a MOPSIKOM, ajie MEHII TOYHE YUCJIO 3a THUIIOM
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crannapty IEEE 754.

B skxocti HemomikiB Ciig  BKasaTH CKIAAHICTh peami3allii  amapaTHOTO
npucKOopeHHs [8] B CHIIly BHUKOPUCTAHHS 3MIHHUX JOBXHH JUISI €KCIIOHEHTH Ta
3HAYEHHS.

[HIIMM THMOM MOJAHHS JAaHUX JUIsI TOYHUX po3paxyHKiB € tun III unum, mo
TakoXX BigomMuil sk posits 1 valids. Posits mpencraBisitoTe apudMeTuKy IS
OJIMHUYHUX NIMCHUX 3Ha4YeHb, a valids — inTepBanbHy apudmetuxy. Lleit Tun gqanmx
Moxe ciyxkutu 3amiHowo float IEEE 754 nns nmporpam, siki He 3anexaTh Bij
crienup1yHUX 0COOJMBOCTEH MOAaHHS YUCIOBUX 3HadeHb BianoBiaHO 10 IEEE 754.
Hetani valids me ne 6ynu odiriino chopMyaroBaHi.

BigHocHo monepeaHuKiB y il Bepcii popMary Oyio BUpILIEHO MpoOemMy, sKa
CUJILHO YCKJIJHIOBaja amapaTHy peaizaiito (opMary IIHOK 3MEHIIEHHS TOYHOCTI
Ta Jlana3oHy (momepeaHi Bepcii OUIbII TOYHI MPHU TOW K€ KUIBKOCTI BUKOPUCTAHUX

6it).

Tun III Takox MOXKe 3aMIHSATH BCl THUIIHM IPEACTaBICHHS YHCIOBUX 3HAYCHb 3
[J1aBalOUOI0 KOMOK B ke IicHyrouumx mnporpamax (mpuitmatu IEEE 754 Tum,
BUKOHYBaTH ornepaiiii 3 posit, nosepratu IEEE 754 tumn). Takum ynHOM mporpamHi
MPOJIYKTHU € TIOBHICTIO CYMICHUMH 3 TOYKHU 30pY MOJAHHS YUCIOBUX JaHUX.

Xo04 3 TOYKH 30pYy €(PEKTUBHOCTI CIONKUBAHHS IMMaM’STi TOYHICTh YHUCIA POSit
ooxomuth IEEE 754 tumnm, cTpykTypa TpeACTaBICHHsS YyCKJIagHeHa (po3Mmip
€KCIIOHEHTH 1 MaHTUCHU 30€pIratoThbCs y YUCII 1 MOTPeOYIOTh 0OPOOKH JJ1s1 BUKOHAHHS
orepariii) 1 e He CHO Ha CKUIbKH 1€ YCKIAJHUTh arapaTHy peaii3alito MOpIBHIHO
c IEEE 754, 1 Ha ckinbku 1e Oylae eQpeKTMBHO C TOYOK 30py KpITEpliB:
L[1HA/TIPOAYKTUBHICTb, CIIOXKUBAaHHS/IPOAYKTUBHICTh. Llell (akT ciij 3ayBakUTH SIK
HEeJ0JIIKK nojganHs tumy 11

[Ile onHI€EIO aJIbTEPHATUBOIO TOJAHHS YHCEJ] MiJ] 4Yac BUCOKOTOYHHUX
MPO3PaxXyHKIB € JoBra apudmernxa. B [9] mig num TepMiHOM 3ampOIIOHOBAHO MATH
omeparii HajJ YUCIaMH B OOYMCIIOBAJIBHINA TEXHIII PO3PSATHICTH SIKUX IEPEBUIILYE
JTOBXHHY MalIMHHOTO CJIOBA JaHOi oOuucatoBanbHOI MamuHu. [1o cyTti apudmerrka
3 BEJIMKUMHM YUCJIaMU SIBJIsi€ COO0I0 Ha0Ip aJIrOPUTMIB BUKOHAHHS 0a30BUX Omepariii
(momaBaHHS, MHOXEHHS, 3BEJICHHS B CTEIIHb, T 1HIIIE) HAJ| YUCIIAMHU, PEaTi30BaHUMU
HE araparHo, a MPOrpamMHO, BUKOPHUCTOBYIOYH O1IBII 0a30B1 amapaTHi 3aco0u poOOTH
3 YHCIaMU MEHIIUX NopsAakiB. OkpeMuil BUIaJA0K — apudMeTrKa JOBIILHOI TOYHOCTI
(amrm. Arbitrary-precision arithmetic) — BigHOCHTBCS H0 apudMETHKH, B SKIH
JOBXMHA Yrcell 0OMEeKeHa TIIbKH 00'eMOM MOCTymHOI am'sti [10].

Jlo mepeBar 10Broi apu)METUKH CII1]] B THECTH:

— TOYHICTh OOYHMCIIEHB 1 Jllana30H MPEJACTaBICHHS YUCE, 110 OOMEKEHI JIUIIe
00’eMOM 1mam 4TI,

— TPOCTOTa MPOTPaMHOI peastizalliid Ha Oyb SKOMY KOMII IOTepi.

J1o HeOJIIKIB TOBroi apuMETHUKH CJIiJT BITHECTH:

— MOJKJIMBICTh BUKIIFOUHO MTPOTPAMHOI1 peai3allii;

— HE3aJIOBUIbHY MIBUAKICTH BUKOHAHHS OIepalliid, 1o 6e3yMOBHO Oye HUKYE
HDK IIBUJIKICTh aHAJIOTTYHUX pO3paxyHKiB 3 Tunamu ctanaapty IEEE 754;

— CYTb JOBTOi apu(METUKHN YHEMOXIIMBIIIOE CTBOPEHHS arapaTHOi peaizalii.
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BucnoBok

Haiikpamum BuGopoMm, 3 pe3ybTaTiB HaBeIEHUX OTJIsAIBA [ 1H(QOpMaIiitHIX
CEepBICIB BUCOKOTOUHHX PO3paxyHKIB € J0Bra apupmeruka. J[Ba IHIIMX pIIICHHS
(bOoKyCcyeTbCSI Ha NPUCKOPEHHSIX HEHPOHHMX MeEpekax 3a paxyHOK 3HIKEHHS
KUIBKOCT1 0aliT HEOOXITHUX i 0OpOOKHU, OTOJIONIYIOUM caMme 1€ SIK MepeBary Haj
IEEE 754. He 3po3ymino uu OyayTh Il TOKpAUICHHS BHPINIYBATH IOCTaBICHY
npobiemy. DakTU4HO 3apa3, Malw4W JIMIIEC MPOTPaMHI peami3aiiid, TIBUIKICTH
orepariiii HaJl HUMH HE Ma€ TMEpPEeBHUIINYBAaTH OCTAHHIO MPH BUKOPUCTAHHI JOBIOi
apu(pMETUKH, HE TOBOPAYM BKe Mpo nopiBHsAHHSA 31 mBHAKICTIO [EEE 754 ¢opmaris.
Bukopuctanus Jo0Broi apu@meTMkd B TOH K€ 4Yac HE OOMEXKYye KUIbKICTb
BUKOPUCTAHUX OIT Ha 4YHCJIO, 1[0 B OUIBIMIOCTI BUMAAKIB (32 BUHITKOM
IppalliOHaJIbHUX YHCEN) JO03BOJISIE OOXOJUTUCH 0€3 OKpYIJIEHHS, MOXHOOK
BUKJIMKAHUX HECXO/KEHHSIM MAHTHC 4YHUCEN, MPEACTaBICHHSIM uyucena abo 0e3
BBEJICHHSI HOPMaJIi30BAHUX/ICHOPMAIII30BAHUX ISl BUKIIOUEHHS OKPYTJICHHS JyXKe
Masoi BenuunHU 10 0.
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Abstract. The paper considers modern alternatives to the representation of numerical data in
computer systems. The search for alternative ways of presenting data in the binary system is aimed
at ensuring the exclusion of catastrophic errors in calculations. Relevant calculation systems
become especially relevant in industries where errors lead to catastrophic failures. The article
provides information on the representation of binary numbers in unum format of the first type, as
well as in posits and valids formats, also known as Type 2 and Type 3. Information on the use of
long arithmetic as a software-algorithmic method to eliminate computational errors. The main
disadvantage of long arithmetic is the high requirements for computer hardware, especially RAM.
Based on the analysis of the advantages and disadvantages of alternative methods of presenting
binary numbers, a conclusion is made about the most appropriate basis for creating an information
service for high-precision calculations.

Key words: information services, high-precision calculations, arithmetic operations,
representation of numerical data.
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Anomauin. B pobomi pozensioaromscsa npodiemu KoOH@ioeHYilHOCmi, KOHMPO0 OOCMYny ma
VIPABNIHHA 6e3neKolo0 cucmemu eleKmpoHHO20 HAGYAHHA, SAKI 8 OaHUll Yac cmanu aKmyanbHUMU
memamu 015 OOCNIOHUKIE eleKMPOHHO20 Haguanusa. Konmponv oocmyny 3o0cepedocyemuvcsa Ha
3an00ieaHHi HeCaHKYIOHOBAHO20 O0CMYNy 00 CRIIbHUX pecypcis, d BUKOHAHHIO YIEI eumozu 6
cucmemi eleKmpOHHO20 HABYAHHA € HEOOXIOHOW OJA 3aXUucmy 6micmy, nociy2 ma 0COOUCMUX
Ooauux, ane 8 mou e 4ac € 00CUmb CKIAOHUM NPOYECOM, OCKLIbKU ye NOCMIlHO 6NIUBAE HA
3PYUHICMb BUKOPUCIAHHA 000AMKIE e1eKMPOHHO20 HABYAHHS.

Knrwuoei cnosa: ingpopmayiiina b6esnexa, cucmemu eieKmpoHHO20 HABYAHHS, OUCMAHYILHA
ocsima.

Beryn.

besneka crama opaHI€ED 3 KIIOUOBMX HAyKOBHX objactei iH(opmariiiiHo-
KOMYHIKaIiiHUX TexHoJorii. [lutanus 6e3neku iHdopmallii Ta KOH(IISHIIIHOCTI B
CEepEeZIOBUIIl €JIEKTPOHHOIO HaBYaHHS € BHUPIMIAIBHUMH, OCKIJIBKH OUIBIIICTh
KOPUCTYBadiB CHUIKYIOThCA 4epe3 JIOKaJbHI 1 riao0anbHI KOMIT IOTEpHI Mepexi. 3
1HIIOro OOKy, PO3pPOOHMKHM BHSIBIISIIOTH HEIOCTaTHIO yBary y LbOMY IUIaHI TpH
po3pobiti cucrem enektponnoro Hapuanus (CEH) (e-Learning, LMS). Internet - 1e
OCHOBHUHM 3aci0 CHIIKyBaHHS B €JIEKTPOHHOMY HaBYaHHI, SKUH 1O CYTI €
He3axulleHuM cepenoBuuieM. Kpim toro, Internet moctynmHuii s BCiX, TOMY BiH
TaKOXX CTa€ OCHOBOIO JJIA PI3HUX HECAHKIIIOHOBAHUX 3aXOMiB. 3aBASKH IliH
B3a€MOIIOB A3aHOCTI JIaH1 YM 1H(pOpMaIlisl HApaX)arThCsl Ha BEIUKY KUIBKICTh 3arpo3
Ta Bpa3auBOCTel Oe3meku cucteM e-Learning. lle nmocmimkeHHs Mae Ha MeTi
JTOCIITUTH TPoOsieMu O€3MeKH, 3 SIKUMH CTHUKAETHCS CEPEIOBUINE EIEKTPOHHOTO
HaBYAHHS y BUINMX HaBuaibHMX 3akiamax (BH3), a Takox 3acobu 3axucty mpu
3arpo3ax iHdopmariiHiii Oe3neni s 3a0e3nedeHHs €(EeKTUBHOTO EJIEKTPOHHOTO
HaB4aJIbHOTO cepenoBuia [1]—[16].

3arpo3u O0e3neui B CEH.

KopuctyBaui cucrem e-Learning mocTiiiHO CTUKAalOTbCA 3 PI3HUMHU PU3UKaMH,
aTakaMHM YW 3arpo3aMu IHiJ 4ac poOOTH B CEPENOBHILI E€JIEKTPOHHOIO HABYAHHS,
OT)Ke, TIOBMHEH ICHYBaTH MEXaHi3M 3axucTy 1HQopmamii s JOCSATHEHHS
KOH(D1ICHIIMHOCTI, IUIICHOCTI Ta JOCTYMHOCTI. BiamoBigHI 3aXx0au MOXYTh
BKJIFOYATH MEXaHI3M KOHTPOJIIO JOCTYITy 3a JIOMOMOTror OpaHamayepa, HuppoBOro
nianucy Ta 6iometpuyHoi aBTeHTU(dikaiii. Kpunrorpadis ta ayrentudikaiiis ceaHcy
TaKOXX € OCHOBHHUMH METOJOJOTIIMA MEpPEKeBOi Oe3MeKkn Ta MawTh O0e3mid
3aCTOCYBaHb JIJI1 OHJIAMH-KOMYHIKaIlli Ta mepenadi  jgaHux. Kpim 11p0T0,
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BUKOpHUCTaHHA SMS-1OBiIOMJIEHh MOOUIBHMX MPUCTPOIB MOXKE 3a0e3MedyuTH
OesreyHy ayTeHTHU(IKAII0 Ta aBTOPH3AII0 I 3a0e3MeueHHs IUTICHOCTI Ta
koH(pimeHmiitHOCTI cuctemu e-Learning [8]. 3aranoM Mo)KHa BUAUIMTH HACTYIIHI
MexaHi3Mu Oe3NeKH, siki MOXKyTh eekTuBHO 3actocoByBatucs B CEH: 1) koHTposib
noctymy (Opanamayepu); 2) 6iomeTpuuna ayreHtudikaiis; 3) ayrenrudikaiis SMS;
4) xpurrrorpadis; 5) ayreHTudikaiis cecii; 6) mpuctpoi ¢izuunoi 6e3neku [8], [16].

[ndopmariiitna 6e3neka € KUTTEBO BAXIMBOIO SIK JIJIT PO3POOKH, Tak 1 JJIs
BrnpoBapkeHHss CEH [8], [9], [10], [11], [12], [13], [14], [15] [16], ockiibKK BOHa
KEepYy€ JIOCTAaBKOIO JTaHUX MIX CTYJIEHTaMH, BUKJIaJlayaMu Ta aJMIiHICTpaTopamMu Ipu
oJHOYacHOMY joctymi g0 uux aaHuX. CEH moBuHHI OyTH 3axuIleH] HE TUIBKK Ha
CTOpOHI aJMIHICTpaTOpa, a TaKOX 3aXWINATH KOH(IJICHIINHICTh Ha CTOPOHI
cTyAeHTIB. ToMmy iCHyrOua ecKaJiailisi BIPOBAJKECHHSI €JIEKTPOHHOTO HaBYaHHS B
yChOMY CBITI BHMara€ MIABUUICHHS pPIBHA KOHQIAECHIIWHOCTI Yy HaBYAJIbHOMY
cepenoBuiii. KopuctyBadi sik 3alikaBjieHa CTOpOHA MAarOTh Pi3HI poii Ta 000B'SI3KH
BIJIIOBIJTHO IO CBOTO CTAaTyCy Ta HaBUYOK. HeoMHOPIAHICTH, sIka XapaKTepu3ye IuX
KOPUCTYBadiB, BHUKJIUKAE HEOOXITHICTh BUKOPUCTAHHS MEXaHI3MY YIMpaBIiHHS
noctynom Ha ocHoBi poisieit (Role Based Access Control) misi peryitoBaHHS iid
KOpHUCTyBauiB y cucteMi. Lli poii MOXKyThb rapaHTyBaTH, 110 >KOJACH KOPUCTyBad HE
Moxe BUKOHyBaTu HenpuiHATHI Aii. Ockinbku CEH - e BeO-momaTku, TOMy BOHU
yCHaJIKyBaJIM yCl BpPa3IMBOCTI BEO-0/JATKIB, a TaKOX EJECKTPOHHE HaBYAHHS Mae
neBH1 cneuudiyHi mpoOjJeMH, Takl SK HaBYaJIbHO-METOJMYHA [ISUIBHICTH Ta
CHiBIpal Mik cryfeHTamu Ta BukiagadamMmu. CEH mocTiiHO CTUKAIOTHCS 3 PI3HUMU
npobJyieMaMu, BIIMIHHUMH B1J] TPAAUIIIHHUX BEO-10AaTKIB.

BniuB KOHTPOJIIO 10CTYyNy i ABTOPCHKUX NMPAB HA eJIEKTPOHHE HABYAHHSI.

binbmiicts po3pobok CEH 3ocepemkeHi Ha TeXHIYHOMY 3a0e3nedyeHHl Ta
HaJaHHI KOHTEHTY JUIsl €JIEKTPOHHOI'O0 HABYAHHS, TOJI SIK MpoOiseMaMu Oe3NeKd B
cucrtemi elnekTpoHHoro HaB4aHus [8], [9], [10], [11], [12], [13], [14], [15], [16] gacTo
HEXTyBaJIM. 3 TOYKH 30py CTyleHTa, nuTaHHs Oe3neku B CEH wmarorh iHIIy
HampaBieHicTh. OCHOBHAa yBara MNPUAULIETbCS (POPMYBAHHIO MOYYTTA O€3MeKHu 3
METOI0 B3a€MO/IIi Ta CIIBIpalll MK BCiMa y4aCHMKaMHU HaBUYaJbHOTO mporecy. Lle
OXOIUIIOE HEOOX1THICTh 3a0e3nedeHHss KOH(IASHIIIMHOCTI Ta JAOBIPH IS CTYJICHTIB.
KpiMm Toro, MOXIMBICTh CTyJIEHTa WIATPUMYBATH "OCOOMCTHHM mpocTip" €
MEPIIOPSTHOI, OCOOJIUBO MPU 0OMiHI 0COOMCTOIO 1H(OpMAaITi€ro, 11e € 000B'I3KOBUM
s 30epeKeHHA TMPUBATHOTO KUTTS cryAeHTtiB. CTyaeHT BiauyB Ou cebe
BIIEBHEHIIIIE MPU B3a€MOJII Ta CIIBOpALll 3 1HIIUMH, KOJIH ICHYIOTh MEXaH13MH, 11100
CTBOPUTH TaKy aTMocepy KOH(]IIEHIIHHOCTI Ta AOBIPH.

Y CEH moxyTh OyTu BH3HAU€HI PI3HOMAHITHI 3arpo3, Taki SK BTOPTHEHHS B
CHUCTEMY HECAHKI[IOHOBAaHMWX KOPHUCTYyBayiB, HECAHKI[IOHOBaHA 3MiHA JaHUX,
MiJICIIyXOBYBaHHS JaHUX, BIJIMOBAa CHUCTEMHHMX CIyk0 Ta Oararo iHmmx. Jlyxe
BXXJIMBO, 1100 CHCTeMa €JIEKTPOHHOI'0 HaBUYaHHs OyJia 3axuIleHa BiJ MaHIMYJISIIH.
[luranHs Oe3neku 3a3BUYAll HE CHOPUMUMAIOTBCS SIK LEHTpalbHI MpoOJeMH B
OULIBIIIOCTI TPOEKTIB ab0 TOMy, IO CHCTEMH 3a3BHUYail pPO3rOpTalOThCA B
KOHTPOJILOBAHUX CEPEJOBHIINAX, a00 TOMY, 1110 BOHU 3aCTOCOBYIOTh 1HMBIAYaJIbHUI
MIIX17] 0 HaBYaHHS, HE BUMAaraloun cyBopux 3axojiB 6e3mneku [16]. Cepen npodiem
Oe3neKu B eJEKTPOHHOMY HaBYaHHI ICHYE III€ OJlHAa BaXKJMBa Mpobdsiema - oOMaH B
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Internet. IlpoBeneHi onMTyBaHHS MOKa3ylOTh, IO OHJIAWH-KYPCH MarOTh O1IbIIHI
MOKa3HUK 00MaHy, HK B OYHHX KypcaX, POTpec B TEXHOJIOTIAX OCBITH MPU3BOAUTH
70 30UTBIICHHS IIAaXpaiicTBa, OUIBIIICTh CTYACHTIB BBaXKawTh, MmO B Internet -
CEepeIOBHILII JIeTIIe 0OMaHIOBATH, HIXK IIPU 3BUYAHOMY CIUIKYBaHHI.

[Ile omne mnuTaHHS O€3MEKH EJIEKTPOHHOTO HABYaHHS, SKE HAChOTOJIHI
npuBepTae Bce Oulbllle yBarM - 1€ 3aXUCT aBTOPCHKUX TMpaB. bimbmiicts
aAMIHICTPATOPiB Ta I1HCTPYKTOPIB CXWJIbHI 30CEpPEKYBATHCS Ha OJHOMY THITI
HEETUYHOI TMOBENIHKM, a came Iuiariati. OJHakK MpaBOBIACHUKU MaTepialiB
CJICKTPOHHOTO HAaBYaHHS TAaKOXX MalOTh IHTEPEC 3aXWINATH CBi HaBYAIBHHMA
Marepial BiJi HE3aKOHHOTO BHUKOPUCTAaHHS Ta PO3MOBCIOKCHHSA. (OCHOBHHM
HEJIOJIIKOM 3aXHUCTy aBTOPCHKUX IpaB y cuctemi e-Learning € Te, 1m0 3axuIeHUN
aBTOPCHKMM IIpaBOM MaTepiall MOBMHEH OYTH HAJaHUN CTyJEHTaM Yy LHU(PPOBIii
¢dbopmi. HaBiTh He3BaXkalouu Ha Te€, IO MOCTAYaJIbHUK HaBYAJIBLHUX MaTepiaiiB MOXKeE
O0OMEXHUTHU JAOCTYM JI0 HUX JO THX TP, MOKH KOPUCTYBA4 HE 3aBEPIIUTH PEECTPAIIIO
IJIATeXIB, I HE 3aBaJUTh HAJalll PO3MOBCIOKYBATH KOIli HABYAIBHOTO MaTepiary
HE3aKOHHUM mUIsixoM. KpiMm 3axucty KOHQIAEHIIHHOCTI KOPUCTYBayiB, BaXKIMBO
3rajjaTi 1 3aXUCT KOHTEHTY. 3aXHCT KOHTEHTY e-Learning - 11e 3aXUCT MUIICHOCTI Ta
aBTOPCHKUX TMpaB MarepialiB Kypcy. ABTeHTHdIKAIlil KOHTEHTY CTa€ OJHIEID 3
HaWBAXKJIUBIIIUX TMPOOJIEM €NeKTPOHHOro HaB4yaHHS [8]. 3arajoM eJeKTpOHHE
HaBUYaHHS OXOIUTIOE SK BEO-AUCTAHIIHY OCBITY, TaK 1 BeO-CallTH, SIKI JOMOBHIOIOTH
HaBYaHHA B ayaurTopii. binbmicte callTiB-KypciB  3a3BMuYail  MPONOHYIOTh
3aBaHTaXEHHS JTOJAATKOBUX TEKCTIB, OHJANH-POpPYMIB, >KypHaIiB, BIKTOPHH TOILO.
Tomy nocnikeHHs B chepi O€3MEeKH CUCTEM €JIEKTPOHHOTO HaBYaHHS MTOBUHHI OyTH
MYJIbTHAUCIUIUTIHAPHUMU 1 TTIOETHYBATH Ty’K€ Pi3HI HAMPSIMKHU JOCIIKCHb.

AHaJii3 piBH# 0e31eKH B CUCTeMi eJIeKTPOHHOTo HaB4YaHHs Moodle.

lupoke po3moBCIOMKEeHHs mporpaMm e-Learning B poOOTI 3 BEIMKUMH Ta
PI3HOMaHITHUMHM TpylaMd KOPHUCTYBayiB CTBOpIOE€ 0a3zy Il BUHUKHEHHS
PI3HOMaHITHUX MOMMJIOK Ta IIKIJJIMBUX aTak. MOXKJIIUBICTh IIBUAKOI OIIHKH PU3UKIB
It Oe3lekr € OCOOJNMBO BaXKJIMBOIO JIJIS  aBTOMATH30BaHOI OIIHKH [16]
€JIEKTPOHHOTO HaB4aHHS. [Ipy 1[bOMY BHHUKAIOTH JIBA OCHOBHMX MUTAHHS: 1) sKuii
TUI 3aXOJiB BUKOPUCTOBYETHCS ISl 30€peKeHHS KOH(IICHIIIHHOCTI Ta IIJIICHOCTI
30epekeHoi iHdopMallii; 2) 4i iICHYIOTh MEXaHi3MH, sIKI MOXKYTh 3aro0IirTd oOMaHy
MiJI Yac TPOBEJACHHS OHJIAMH-ICIIUTIB. Y  OUIBIIOCTI BHUIIAJIKIB TpOrpamu
€JICKTPOHHOT'O HaBUaHHS PO3pOOJIEH] Ta BIPOBAKEH] U 00'€THAHHS PI3HUX CIYXKO
y €IMHE LILJIe 3 METOI0 BUKOHAHHS CKJIAITHUX 3aBJaHb, SIKI HE MOXYTb OyTH BUKOHaHI
OJIHI€I0 CTy>k0010. TOMy yCBITOMJICHHSI 3arpo3 Ta iX KOHTP3axOJliB € HaJI3BUYAITHO
BAXXJIMBUM, OCKIJIbKM €JIEKTPOHHE HaBUaHHS SBJSIE COOOI0 CKIAAHY CHUCTEMY SKa
MOCTIHHO BUKOPUCTOBYE pecypcu Internet.

1 Bepecus 2020 poky lleHTpoM TexXHOJIOTIH JjIsi HABYAHHS Ta YIOCKOHAJICHHS
(Centre for Learning & Performance Technologies) OyB omyOsikoBaHU pEeHTHHT
Top Tools for Learning cdhopmoBanmii Ha mijAcTaBl pe3yJbTariB 14-r0 MIOPIYHOTO
ONMMUTYBAHHS, y SKOMY B3sUIM ydacTb 2369 pecnonaeHTiB 3 45 xkpain: 59%
PECIIOHJICHTIB — TMPEJACTaBHUKM KOMIIAHIM, MIANPUEMCTB 1 HEKOMEPIIHHUX
opranizamii, 41% mnpaimiBHuku ocBiTU. ONUTYBaHHS MPOBOAMUIIOCH Y TEPIOA
KapaHTUHY, KOJIU JUCTaHI1iHa poO0Ta Ta HaB4aHHs Oy Hopmoto [10].
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PL 20 WL 20 Ed 20

1 YouTube Zoom YouTube

2 Google Search Microsoft Teams PowerPoint

3 LinkedIn Google Search Zoom

4 Twitter YouTube Google Docs & Drive
5 Zoom PowerPoint Word

6 WhatsApp Word Google Search
7 Wikipedia Wikipedia Google Classroom
8 Facebook LinkedIn Microsoft Teams
9 PowerPoint WhatsApp Google Meet
10 Word Google Docs & Drive WhatsApp
11 Google Docs & Drive Excel Canva
12 WordPress Slack Padlet
13 Feedly Trello Kahoot
14 LinkedIn Learning Skype Excel
15 Microsoft Teams Padlet Google Forms
16 Gmail Dropbox Moodle
17 Instagram Mentimeter Flipgrid
18 Skype Kahoot WordPress
19 Google Translate Articulate Facebook
20 Google Chrome OneNote Wikipedia

Pucynok 1 — Top 20 incrpymenTiB 1 e-Learning B 2020 p. (PL/WL/Ed)

¢ IHctpymenTn uis ocodbucroro HaBuaHHs (Personal Learning/PL) - e nngposi
IHCTPYMEHTH, K1 BUKOPUCTOBYIOTHCS JTFOBMU ISl BJIACHOTO
CaMOBJIOCKOHAJICHHS, HABYAHHS Ta PO3BUTKY;

¢ [HCTpyMEeHTH 1T HaBYaHHS Ha pobodyomy Mmictti (Workplace Learning/WL) - e
1u(pOB1 IHCTPYMEHTH, 1110 BUKOPUCTOBYIOTHCS JIsl IPOCKTYBAHHS, HAIaHHA,

BKJIFOUEHHS Ta/a00 MATPUMKH HaBYaHHS HA poO0OYOMY MICIIi;

¢ Haiikpamii inctpymentu it Hapuansas (Education/Ed) - e udyposi

THCTPYMEHTH, IKI BAKOPUCTOBYIOTh BUKJIa[[aul Ta CTYJICHTH B KOJIE)Kax Ta

yHIBEpCHUTETaX.

ApXITEeKTypa mporpam eJIeKTPOHHOTO HaBUaHHS 3a3BUYall CKIAJAa€ThCS 3 IIOT0
psiay BeO-10MaTKiB, OJIOTIB, TECTIB Ta 30BHINIHBO JA0JATKIB. Macmitabu Ta CKIaaHICTh
nporpaM €JeKTPOHHOTO HaBYaHHS 3HAYHO 3pPOCIH BiJl PIBHA PO3MOBCIOKCHHS
HaBUYAJBHUX MaTepialiB 10 MACITAOHUX CKJIAJHUX CHCTEM, SIKi KEPYIOTh TTOCITyTaMH
Ta  cmiBopauer. [IporpamMu  €JEKTPOHHOTO  HABYaHHS  MOCTAIOTh  SK
CTaHJApTU30BaHUN CMOCIO PO3pOOKM Ta BIPOBAHKCHHS HABYAIBHUX MaTepialliB.
Bonu peanizoBaHi Ha CcTaHAApTHUX IUIaTGopMax, TOMY YCIAJAKOBYIOTh IOII0H1
HEJIOMIKK O€3MeKH, TakKl SK BIAKPUTHUH JTOCTyn 10 myOsikamiid Ta iHmi. Tomy
OCHOBHHMM PE3yJbTaTOM CTaHAAPTHU3ALIl MPOILECIB EJIEKTPOHHOTO HABUYaHHA €
3arajbHEe PO3YMIHHS Ta BUKOHAHHSI CEMAaHTUKH, SIKY BOHH 3a0€3M1€4YyIOTh.

Huni icuye Oararo cucrteM ynpaBmiHHsS HaByaHHsM (LMS), ski mmpoxo
BUKOPUCTOBYIOTbCSI B OCBITI. Cucrema ynpaBiniHHg HaBuaHHsM (LMS) - we
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nporpama, sika Haja€ BUYEPIHUM HAOlp 1IHCTPYMEHTIB JIJIsl OCBITSH JIJIsl YIIPaBJIIHHS
HAaBYAJIBHUMHU  pecypcamH, aJMIHICTPaTUBHUMHU  (YHKIISIMH, OLIHKaMH  Ta
omiHoBaHHsIM. OCHOBHI THUIH JOAATKIB MOKHA TIOJIISIOTh HA 3 OCHOBHI KaTeropii:
O€3KOIITOBHI/BIIKPUTI Jkepena, Internet-cepBicu 1 KoMmepuilHi. Yci Il MporpaMu
MaloTh CHUIbHI (YHKII, ane JesKl 3 HUX € OUIbII THYYKMMH Ta 3aBEpILICHUMHU B
MEBHUX AaCMEeKTaX, TaKuX SK TPU3HAYCHHS pOJIeH, KEpyBaHHS dYaTaMH TOIIIO.
Buxopucranns nporpam e-Learning BiakpuBae 0e37114 MOKIUBOCTEH, aje B TOM ke
4ac yci MporpamMu € BIAKPUTUMHM JIJIs 3HAYHOI KiJTBKOCTI 3arpo3, OCKIIbKHA CTYJEHTH,
MpuBaTHa iH(OpMaIisi Ta peCcypcH I0CUTh BPa3IMBUMI J10 pi3HUX THUITIB aTak [9].

Croronni Bei 3Haiiomi 3 Moodle ((Modular Object-Oriented Dynamic Learning
Environment). ¥V mitepatypi Moodle knacudikyerbes gk miargopma eIeKTpOHHOTO
HaBYaHHS, aje SK BigkpuTuil koA, Moodle HapaxkaeTbcss Ha Oarato 3arpo3 1
Bpa3IMBOCTEH. YPas3IMBOCTI MOXXHA BHUSBUTH PaHO, OJIHAK I1X TaKOX MOXKHA
BUKOPHUCTATH JI0 TIOSIBM HOBUX MaT4iB. Moodle He 3aBku BUMarae Bij KOPUCTYBayiB
MOBTOPHOI ayTeHTHdIKAIll Yepe3 KellyBaHHSA CEaHCy 1 He OOMEXye JOCTyl 4Yepes
URL-anpecu. Bona BpasnuBa 10 KOMOIHOBAaHUX METOJUK MEPEKEBOTO MOHITOPUHTY
Ta MEpEKEBUX BeO-aTak. 3arajoM MOXKHA PO3JAUIMTH 11l ATaKU HA JBI OCHOBHI IPYIH -
CeaHCOBI aTaku Ta design-aTaku.

LWkana Yucra ouiHKa
q -
LMS OLI,iHKa 3PYHYHOCTI CanMHﬂTa npomoyrtepa
BUKOpUCTAHHA  KopucHictb  Net Promoter
cuctemm Score (NPS)
Docebo ( 90 98 % 100 % 100 %
Looop ( 8% 96 % 98 % 100 %
TalentLMS ( 87 94 % 98 % 96 %
Adobe o, o, o,
Captivate Prime ( t SRiE o 0%
LearnUpon LMS ( 86 92 % 98 % 98 %
Learn Amp ( 8é 92 % 96 % 98 %
GyrusAim ( 85 88 % 100 % 100 %
iSpring Learn ( 84 88 % 98 % 96 %
CanopyLAB -
Social Learning ( 84 86 % 96 % 98 %
Powered by Al
Tovuti LMS ( 83 86 % 98 % 96 %

Pucynok 2 — Top 10 Cucrem ynpasainnas HapuaHusim (LMS Software)

3araneHi 1151 Moodle ceancosi ataku - 11e Session Hijacking (mepexsar cecii) Ta
Session Fixing (¢ikcaris cecii): Session Hijacking - e Mano po3noBcrogkeHa aTaka,
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OCTAaHHIMH POKaMHU aTaKu IepexBaTy ceaHcy OyJid 3aTbMapeH! IMIMUTYHCHbKUMU
nporpamMamu, root Kkits, OoT-MepexkamMu Ta aTakaMud THIy «BIIMOBa B
oOcyroByBaHHI». ATaku MEpexBaTy CEaHCIB BHU3HAYAIOTHCS SK 3aXBAaT aKTUBHOTO
ceancy 3B's13ky TCP/IP 6e3 ix n103Boiy uu Bijjoma. IcCHY€e Tpu pi3HI TUIIU aTak 3axBaTy
CeaHCy: aKTUBHUM, MACUBHUN Ta TriOpUIHUN. AKTHBHA aTaka - 11€ KOJH 3JI0BMUCHUK
BUKpAJa€ CeaHCc y Mepexi. 3MOBMHUCHHUK BIJIKIIIOYAE OJHY 3 MAlllMH, SIK IPaBUIIO,
KJIIEHTCHKUI KOMI'IOTEp, 1 3aliMa€e MicIie KIi€HTa MpU OOMiHI JaHUMHU MK PoO0YOI0
CTAHIII€I0 Ta CEepBEpPOM. AKTHBHA aTaka TaKOX J03BOJISIE 3JIOBMHUCHUKY BHIaBaTH
KOMaHJu B MEPEXKi, 110 J03BOJISIE CTBOPIOBATU HOB1 OOJIIKOBI 3alTMCU KOPUCTYBAviB y
Mepexi, K1 3roJIoM MOXKYTh OyTH BUKOPHUCTaH1 JJIsl OTPUMaHHS AOCTYIY J0 MEpExi
0e3 HeoOXiAHOCTI BUKOHYBAaTH aTaKy MEpeXoIuieHHs ceaHcy. [lacuBHI aTtaku Ha
MEPEXOIUICHHSI CEaHCYy CXO0XK1 Ha aKTHBHI aTaku, aje 3aMiCTh TOTO, 1100 BUAAISATH
KOPUCTYBauya 3 CEaHCy 3B'SI3KYy, 3JIOBMHCHHK KOHTPOJIIOE Tpadik MK poOOYOr0
cTaHIiero Ta ceppepoM. OCHOBHA MOTHBAIIIS MACHUBHOI aTaKu TMOJSATAE B TOMY, IIO
BOHA 3a0e3reuye 3JOBMUCHUKY MOKJIUBICTb KOHTPOJIIOBATH MEPEKEBHUM Tpadik Ta
MIOTEHIIHO BHSABIATH IIIHHI JaHi 49u mapoji. ['iOpuaHa araka - 1i¢ KOMOIHAIlis
aKTUBHUX Ta TIACUBHUX aTak, SKi JO3BOJISIOTH 3JTOBMHUCHUKY IPOCIYXOBYBATH
MepexeBul Tpadik, MOKU He OyJie 3HaNIeHO mOCh IikaBe. [10TiM 3I0BMUCHUK MOXeE
MOoau(QIKyBaTU aTaKy, BHJAJIUBIIN 3 CEAHCY KOMIT'IOTEp poOoYoi cTaHiii Ta
niaTBEepAUTH CBOIO ocody [8], [9], [10], [11], [12], [13], [14], [15], [16].

Y Bumanky Moodle 1 araka € YacTMHOIO aTaKk MEPEXOIICHHS, KOJIU
3TOBMHUCHHK MPOCITYXOBYE 3B’ 130K MIXK KJIIEHTOM Ta CEPBEPOM, HAMAralOUUCh 3HANTH
BCEpPEUHI KOPHUCHI eeMeHTH, B 1iboMy Bumajaky HTTP-3anur, iHpopmanito skoro
MO>XHa BHUKOPHUCTOBYBATH BHAIOud ceOe 3a KOpUCTyBada 1 Oepydd TiJi KOHTPOJb
roro cecito. Moodle ympaBnsie CcBOIM ceaHCOM uepe3 JBa 3HAUYCHHS st
imenTudikamii axktuBHOro ceancy: MoodleSession Ta MoodleSessionTest. Ili
3HaueHHs 30epiratoThest y (aitni cookie, sikuii HajcunaeThes npu koxknomy HTTP-
3amuTI BCEPENUHI 3arojoBKa moBigomiieHHs. [{ns Toro, moO Bujgatu cebe 3a
IIJTbOBOTO KOPUCTYBaya, 3TOBMUCHUK MMOBUHEH OTPUMATH Takl 3HaueHHs. OTpumaru
noBHi gaHi HTTP-zamuty 3 BrimodueHuM ¢aitsioM cookie Tyxke MpoCTO, OCKUIbKH
Moodle BukopuctoBye nuiie Tynen SSL st ciyk0u BXOAY B CUCTEMY Ta JACKIITbKOX
aAMiHICTpaTUBHUX  ciyxk0ax. 3 miei npuumau  Ounbiricte HTTP-3anutis
BUKOHYIOTbCSI Y BHUIJISIII MPOCTOrO TEKCTY, SIKMM MOXHA MEPEeXOMUTH Ta JETKo
posmmdpyBaTu. OTpumasim daiam cookie, 3TOBMUCHUK MOKE€ BUKOPHUCTOBYBATH ITi
nani y B1acnomy HTTP-3anuTi, B3sBIIM M1 KOHTPOJIb CEaHC KOPUCTyBaya.

Session Fixing (dikcartis cecii) - 1151 akTUBHA aTaka, sika TAaKOX HaIllJICHa Ha JaHl
CeaHCy KOpUCTyBada. 3aMICTh TOrO IMIO0 MPOCIYXOBYBATHU 3B'SI30K MK IIJIHOBUM
KOpPHUCTYyBaueM Ta CepBepoM 3i0BMUCHUK mepexomnoe HTTP-zanut wnimpoBoro
kopuctyBaua. [llopa3y, Konu aHOHIMHUN KOPUCTyBay OTpuMye aocTymn 10 Moodle,
HagaeTbest MoodeSession Ta MoodleSessionTest. ToMy 37I0BMUCHUK MOXE OTpUMaTH
Takl 3HAYEHHS, SIK aHOHIMHUW KOPUCTYBay, a MOTIM MEPEXOMUTH 3alUT LIJILOBOTO
KOpUCTYyBaua, SIKMM 1€ He MiATBep/pkeHo aBTeHTHdikamiero. Ilicas Takoro
MePEXOTUICHHS 3JIOBMUCHUK 3aMIHIOE 3HAYCHHS MoodleSession Ta
MoodeSessionTest kopucTyBaua Ha OTpuMaHi paHiie. K0 HUTOBUNA KOPUCTYBa
IPOXOJUTh ayTEeHTU(IKAIII0, CEaHC HATAEThCS 3 JO3BOJAMH KOPHUCTYyBaya, 110 Ja€
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MO>KJIMBICTh 3JIOBMUCHUKY MaTH Ti ) CaMi JI03BOJIM, OCKUIbKHM BIH BXKE€ Ma€ 3HAUYCHHS
MoodleSession Ta MoodleSessionTest, siki i1eHTU(DIKYIOTH (PiKCOBaHHI ceaHc.

Haiimommpenimi design-ataku B Moodle - 1me mnporHo3yBaHHS TapoJs
(Password Prediction) Ta mporao3yBanHs iMmeH1 kopucTtyBada (Username Prediction):

Password Prediction 3/1iliiCHIOETBCS IJITXOM HAJCUIAHHS JEKUIHKOX 3aluTiB Ha
cepBep Moodle 3 mopoxkHiMm monem cookie. OCKUIBKM MOXJIMBA CHUTYaIlisi, KOJH
KUIBKICTh TIOMHUJIOK BXOJIy B CUCTEMY CKHJIA€THCS 10 HYJIS, TOJ1 SIK BCEPEAUHI 3aMUTy
nosie cookie He Mae 3HaueHb abo B3arani Hemae (ainmy cookie, Bce 1€ MOXke
T03BOJINTH 3JIOBMUCHHUKY 3IHCHATH aTaKy METOJIOM «TPyO0i CHITH.

Username Prediction - moxke OyTy 3/11MICHEHO JBOMa METOJaMU: MEePEXOTUICHHS
¢aiiniB cookie Ta «rpyboro cuioto». Ilpu mnepexomnenHi @aitna cookie moine
MOODLEID _wmoxe Oytu aexonosane 3 agekoayBaHHsiM URL ta RC4. B cBoto uepry
METOJ «Tpy00i CHIIN» BUKOPHCTOBYETHCS TaK K 1 BUMAIAKY MPOTHO3YBaHHS MapoJIs.
OpmHak 3aMiCTh TOTO, OO HAIICIATH KUIbKa MApOJiB, KUTbKAa IMEH KOPUCTYBayiB
HAJICUJIAIOTBCS 3 BUIAIKOBUM IapojeM. Bigmosine Moodle tpuBaTtumMe poBiie 3
JTIACHUM IMEHEM KOPHUCTYBada, HiXK 3 HEMIMCHUM, 1 I1e MOXKe OyTH BUKOPHCTAHO JIJIs
PO3MEXKYBaHHS MI>K HUMU B MOAI0HUX aTakax.

BucHoBkwu.

CucreMu €NEeKTPOHHOTO HABYAHHS OTPUMAJIM HOBE 3HAYEHHSA, OCKIIBKH
TEXHOJIOTIYHUM Tporpec Ta Oi3HEeC-CTpaTerii MOCTIHHO 3MIHIOIOTHCS. ElekTpoHHE
HaBYaHHSI 3MIHUJIO CBI BEKTOP BUKOPHUCTAHHS BIJl HAYKOBUX YCTAHOB JI0 Oi3HECY.
Xo4va 0 OTPUMYIOTH TIEpPEeBary BiJl €JIEKTPOHHOTO HAaBUYAHHS, BOHO BCE I Mae
HEJI0JIIKK, SIKI MOTPIOHO BpaxoByBaTH. BIIbIIICTE HOBOBBEIEHb e-Learning Oynu
30CEpPEMKEHI Ha po3poOIll Ta MPOBEIEHHI KypCiB, ajle NpU LbOMY Maike He
BpaxOBYIOTh IMPUBATHICTh Ta O€3MeKy K HEeoOxiaHi enemeHTH. [lopsia 13 HOBUMU
TEXHOJIOT1SIMH, SIKi MPOKJIATAOTh MIIAX J0 PO3BUTKY Ta BIOCKOHAIICHHS TOAATKIB JIJIs
€JIEKTPOHHOTO HAaBUYaHHS, KUIBKICTh 3arpo3 Ta BpPAa3IMBOCTI TMOCTIMHO 3pOCTAE.
EdexTuBHICT OyABb-SIKOTO JOAATKA JJIsSI €JIEKTPOHHOTO HaBUYaHHS 3aJI€KUTh BIJ] TOTO,
HACKUIbKH J00pe acrekTu O0e3reKku Oyiau iIHTerpoBaHi B cuctemy. KoH]iaeHIIHHICTS,
KOHTPOJIb JTOCTYIy Ta YIpaBIiHHSA O€3MEKOI0 CHUCTEMH E€JIEKTPOHHOIO HaBYAHHS B
JAHUUN Yac € OJHIEI0 3 aKTYaJbHUX TEM IS JOCHIIHHUKIB €JIEKTPOHHOIO HaBYaHHSI.
KoHTpoib 1ocTymy 30cepeaKyeThecsl Ha 3a1100IraHH1 HECAHKI[IOHOBAHOTO JIOCTYIY 10
CHUJIBHUX PECYPCIB, @ BAKOHAHHIO 111€1 BUMOTH B CUCTEMI €JIEKTPOHHOIO HAaBYaHHS €
HEOOXITHOIO TS 3aXUCTY BMICTY, TIOCIYT Ta OCOOMCTUX JTaHUX, aJie B TOM K€ 4ac €
JOCUTh CKJQJHAM TIPOIECOM, OCKUIbKM 1€ TIOCTIMHO BIUIMBA€ Ha 3PYYHICTbH
BUKOPWCTAHHS JIOJATKIB €JICKTPOHHOTO HaBUaHHS.
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Abstract. The paper considers the problems of confidentiality, access control and security
management of e-Learning, which have now become relevant topics for e-Learning researchers.
Access control focuses on preventing unauthorized access to shared resources, and compliance
with this requirement in the e-Learning system is necessary to protect content, services and
personal data, but at the same time is quite a complex process because it constantly affects the
usability of e-Learning applications.
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Anomauyia. Y cmammi 3anponoHoéano nioxio wo0o po3pooKu Mooeni OYiHKU AKOCMI
KOMN TOmMepHOi ni02omosKu cmyoeHmie-3eM1e6NnoOpsAOHUKIE Ni0 Yac HasuaHus y azpapromy BH3,
AKIU 0036015€ OYiHUMuU Mipy ix iHgopmamusnocmi. 3'acysamu, uu € 38'30K MidC OKpemumu
NOKA3HUKAMU SIKOCMI KOMN TOMEPHOI ni020moeKu i AKa Mipa ix 63aEMO8NIUSY OOHe HA OOHe.
Bucsimneno akmyanvnicmo 0bpanoi memu, niOKpecieHo, wo KOMn ' 1omepra nio2omosKa cmyoenmis
cneyianvnocmi  «193. ['eodesziss ma 3emaeycmpiily € 8aiCIUB0I0 CKIAO080I0 iXHbOI ¢haxosoi
niocomosxu. OOIPYHMOBAHO BUCOKULL PiBeHb B3AEMO38 A3KY HNOKA3HUKI@ SAKOCMI KOMN T0OMEPHOL
ni020MOBKU HA OCHOBI NPOBEOeHO20 KOpelayiuno2o ananizy. Buseieno eénnus noxaznuxie axocmi
KOMN 1omepHoi ni02omo6Kku Ha pieeHb OMPUMAHUX 3HAHb 3d KOMN'TOMEPHOI0 OUCYUNJIHOI.
Jocmosgipricms 00epoicanux pesyibmamis 3a0e3neuyemoves GUKOPUCMAHUMU NPU  OOCTIONCEHHT
CMamucCmudHuUMy Memooamu i docmamuvbor KilbKicmio onpayboearux OaHux AHKemye6eaHH:l.
Ipaxmuuna 3Hauywicms 00epAUCAHUX Pe3YTbMAmMi8 NOA2AE 8 HACMYNHOMY:. 6UsNeH] Mi CKIA008I
AKOCMI  KOMN 1omepHoi nideomosku cmyoenmis, AKi € Haubiible B8a2oMUMU; BUABLEHI Mi
NOKA3HUKU, HA SIKI HeOOXIOHO 8NIUBAMU Y Neputy Yyepey npu 6NIUSi HA Pi6eHb OMPUMAHUX 3HAHb 3d
KOMN tomepHoto OUCYuniiHoro.

Knrwowuosi cnoea: sxicmv Komn tomepHOi ni02OMOBKU  CMYOEHMIB-3eMAe8NOPSIOHUKIB,
NOKA3HUKU AKOCIMII.

BCTYVII. IlocranoBka npodJemu. [1in inpopmarusaliiero oCBITH PO3yMI€ThCS
CYKYITHICTh B3a€MOIIOB’SI3aHUX OpraHi3alliifHO-PABOBUX, COILIAJIbHO-€KOHOMIYHUX,
HABUYAJbHO-METOJUYHNX, HAYKOBO-TEXHIYHUX, BHPOOHMYMX Ta YMPaBIIHCHKUX
IpOLECIB, CIPSIMOBAHMX Ha 3aJ0BOJICHHA 1H(POpPMAIIHUX, OOYMCIIOBAIBHHUX 1
TEJECKOMYHIKAIHNX TOTpeO (Ta 1HIIUX MOTPeO, M0 MOB’S3aHl 13 BIPOBAIHKCHHIM
IKT) yyacHUKIB HaBYaJIbHO-BUXOBHOTO MPOIECY, a TAKOXK TUX, XTO IIUM MPOLECOM
yhpaBiisie Ta Horo 3abe3neuye, y TOMY YHUCIHI 3A1MCHIOE Or0 HayKOBO-METOANYHHIA
CyMpoBiJ 1 po3BUTOK [1].

Posrasgaroun ocBiTHIN MPOIIEC K 00'€KT YNPaBIiHHSA 3 TOYKU 30Py CUCTEMHOTO
MIIX0y, MOXHA 3a3HAYUTU: OCBITHIA MpoIleC — 1€ MPOLEeC NEPETBOPEHHS 3HAHb 1
YMIHb CTYJIEHTIB J0 HaBYaHHS (BX1Jl CUCTEMH) B 3HAHHS 1 BMIHHS, SIKI HEOOXIJHI 1
3a/I0BOJIBHSIIOTh BUMOTAM CaMUX CTYJICHTIB, 0€3MOCEepEeIHhO OCBITHIHM 3aKJIaj] Ta 1HII
3aIlikaBJeHl CTOPOHHM (BUXiJ cucTeMHU 1 ii meTa) [2], [3], [4].

@opMyBaHHA cy4yacHOro ¢axiBusg 3 3€MJIEYCTPOI0 TICHO TOB’si3aHE 3
HEOOXIJTHICTIO OTpUMaHHsA O0a30BUX 3HAHb, K 3 MPUPOJHUYMX HAyK, TaK 1
MOTJIMOJICHUX 3HAHb 3 MATEMATUKH Ta 1HPOPMAILIMHUX TEXHOJOTIH, 1110 BU3HAYEHO Y
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OCBITHBO-TIPO(ECIHINA Mporpami MEpIIOTO PIBHSA BHUIIOI OCBITH 3a CIEHIATIBHOCTI

«193. T'eonesis ta 3emueycTpiit» [S]. BuBueHHS OCHOB CTBOpPEHHS MPOCTOPOBOI 0asu

JaHUX Ta TEMaTUYHUX KapT, (QYHKIIOHATFHUX  MOXJIMBOCTEH  Cy4acHUX

reorpadiuHux 1H(OPMALIHHUX CHUCTEM 1 TEXHOJIOTIM B yMOBaxX BHUPOOHUIITBA IS

BBEJICHHS, pelaryBaHHs, 30epiraHHs, aHalli3y MPOCTOPOBUX MJaHUX 3 METOI0

MPOBEJCHHS  MOHITOPHHTY  CTaHy  3€MEJIbHUX  PEeCypciB, IMPOTHO3YBAaHHS,

MOJICITFOBAHHS Ta MEHE/KMEHTY JIaHAIA(TIB — € 3MICTOM KOMIT FOTEPHOI MiATOTOBKH

CTY/ICHTIB-3€MJIEBIIOPSITHUKIB.

Po3poOka MexaHI3MIB  YOOCKOHANEHHS  HABUAILHO2O  Npoyecy U020
HABYAIbHO2O 3AKNA0y € TMPIOPUTETHUM HAIPSAMKOM MOJIEpHI3allli CUCTEeMH OCBITH B
VYkpaini. 3a aHajoriero 3 po0oToro [6], OIiHKA SKOCTI KOMIT FOTEPHOI IMiITOTOBKH, Ha
Hall MOTJIsI/I, Ma€ HACTYTHI JIBa ACTIEKTH:

- 1H(pOopMaIiiHUN aCMIEKT — € MOXJIMBICTh CTBOPEHHS OAHKIB JAHUX, 1[0 MICTSTh
1H(pOpMaIli0 PO 0COOUCTI Ta mpodeciiiHi AKOCTI CTYACHTA;

— YMpaBIIHCHKUHN aCMEKT — MiJ] Yac MpoIlecy HaBYaHHS KOXKEH CTYJICHT MTOBUHEH
MaTH MO>KJIUBICTh ONIEPATUBHOTO MTPOTHO3YBAHHS CBO€T MalOyTHHOT OITIHKH 3
KOMII' FOT€PHOI JUCIUILIIHN Ta BHECCHHS KOPEKTHB IS 11 TOKpaIeHHs, 1110
B3arajii BIUIMBA€E Ha 3arajbHUMN piBEHb KOMIT I0TepHOI miarotoBku y BH3.

HocBig pobotu y arpapuomy BH3 Ha kadenpi xiOepHeTHKH Ta 1HGOPMATUKU
J03BOJIUB BUSIBUTU OCHOGHE NpOMuUpiuysi KOMII IOTEPHOI MiJATOTOBKUA CTYACHTIB:
HEOOX1AHICTh MiABUIIEHHS SIKOCTI 3arajbHOT KOMIT FOTEPHOT MIJATOTOBKU CTY/ICHTIB Ta
HEJJIOCKOHAIICTh KPUTEPIIB 11 OLIIHKHU.

AHaJi3 OCTaHHIX J0CHiIKeHb i myOJikaniil. 3HaUHUN BHECOK Y JOCIIIKCHHS
npo0JeMH OLIHKHM SKOCTI HAaBUaJHHOTO MPOIECY IMPH 3aCTOCYBaHHI 1H(OpMaIiiHO-
KOMYHIKAIIITHUX TEXHOJOTIH JUIsl MIArOTOBKM MallOyTHbOTrO (paxiBUs 3poOMIH  SIK
3apyOikHI Ta BiTun3HsHI BueHi [19], [20], [21], [22], [23], [24], [25], [26], [27], [28],
[29], [30], [31], [32].

Ax npu Oyab-sIKOMYy HaBYaHHI, TpPH KOMITIOTEPHINH TMIATOTOBII JIyXKe
BOXJIIMBUM € JOTPHMaHHS ICHYIOUMX Iefaroriunnx mnpuHOumiB [4]. Takox, sk
BKa3yeThesl y [7], «3MicT 1HGOPMATUKH CHOTOJIHI — II€ aKTyaJibHa KOMILJIEKCHA
MDKIUCHMIUTIHApHA TIpobJieMa...», a OTKE B 3MICT KOMITIOTCPHHUX JHCIMILIIH
NOTPiOHO OUIBII aKTUBHO 3aJydaTH (paxoBi 3aBIJAHHS ISl BUPIIICHHS iX METOJaMH
Ta croco0aMu, SKi BUBYAIOTHCA Yy paMKax KOMIT IOTEPHUX AUCIUIUTIH, 110 CIPHSE
PO3BUTKY IH(QOpPMALIHHOI KyJIbTYpH Ta (POPMYBAaHHIO CHCTEMHOIO MHCIEHHS Ha
OCHOBI PO3YMIHHA CyTHOCTI iH(OpMaliiHUX mpoiieciB. Pe3ympTaToM BChOTO MPOIECY
KOMII FOTepHOT miAroToBKH € cpopmoani neBHi [KT-xkommerenii (komneTeHIii y
KOMII FOTepHO-1HQOpMaIliiiHii ramys3i 3HaHb) cTyaeHTa [8], [9].

Bigomo, mo saxicms — 1@ XapaKTEpUCTHKA PE3yJbTaTy TMEBHOI
nisnpHOCTI [10]. SIKiCTh OCBITH € KaTeropiero, sika 3a CBOEIO CYTTIO Bi1oOpaxae pi3Hi
aCIeKTH OCBITHBOTO TIporiecy: ¢hitocodChki, CoOIllalibHI, IMEAaroriydi, MOJITHYHI,
nemorpadiyHi, ekoHoMiuHI Ta 1H. Tak, B. I'. Ka3zakoB, GpopMyior0uu mOHITTS SIKOCTI
OCBITH, BH3HA4ae ii uepe3 CKIANOBl, O SKUX 3apaxOBY€ OCBITHI CTaHJIAPTH,
npodecioHanizM, CcydacHl TEXHI4HI 3acoOM HaBYaHHS, Cy4YacHl IeJaroriyHi
TEXHOJIOT1i, SIKICTh HaBYaHHs, HABYAJbHO-BUPOOHUYY 0a3y, OCBITHIM MEHEIKMEHT,
MapKETHHT, COlLllalibHE MAPTHEPCTBO Ta OaraTokaHainbHe (iHaHcyBaHHs [11].
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Okpemi yKpaiHCBhKI JOCHIIKEHHSI CB1A4aTh, 110 OCHOBHUMHM UYMHHUKAMH, SKi
3a0e3MeuyloTh SIKICTh OCBITH, €: 1) mpodeciiiHa MiAroToBKa Cy0'€KTIB BHUKIJIaJaHHS,
ixHI ocoOWCTICHI  SIKOCTI  (TOPSAOHICTH,  BIAMOBINATBHICTh, TPUHITUIIOBICTS,
TOJICPAHTHICTh TOIMIO); 2) HaBYAJbHE METOJNYHE 3a0e3nedeHHs]  TPoIecy
HiArOTOBKU (HaBYaJbHI MOCIOHMKH, METOJUYHI PO3POOKHM); 3) HAasBHICTh CHUCTEMHU
KOHTPOJTIO ¥ OLIIHIOBAHHS BUKJIaIaHHs, PIBHS 3HAHb Cy0'€KTIB YUIHHS, 110 BIAMOBIIA€E
CyyaCHHUM BUMOTaM; 4) 3aCTOCyBaHHS B HAaBYaJbHO-BUXOBHOMY MPOIECI CyYaCHUX
OCBITHIX TE€XHOJIOT1HM (aKTUBHMX METO/IB HaBYaHHS, [HTEpHET-TEXHOJIOT1H TOIIO); 5)
3aJIydeHHsI Cy0'€KTiB HaBUaJIbHO-BUXOBHOT'O MPOIECY A0 HAYKOBO-IOCIITHUIIBKOT
JUSTBHOCTI; 6) BIANOBIIHICTh MPOTPaM HABYAIBHUX JIMCUHUILIIIH Cy4YaCHUM BUMOTaM;
7) KOHTaKTH 3 MPOBIJHUMHU 1HO3EMHUMH (DaxiBLsIMU; §) HaJleKHE MarepiaibHO
TEeXHIYHE 3a0e3MeyeHHsl Npolecy MIAroTOBKM; 9) 3a0e3nedeHiCTb HayKOBOIO
JTEpaTypor0 OCBITHIX 3akianiB; 10) BHUKOpUCTaHHA MarepiajgiB ICHUXOJIOTO-
COIIOJIOTIYHUX Ta IHIIMX JOCHIKeHb; 11) cipsMOBaHICTh BUKJIQJaHHS Ha
dbopMyBaHHS  COIIAIBHUX SKOCTEH cydacHoro axiBus;, 12) CTUMYIIOBaHHS
caMOCTiitHOT poboTu cyO'ekTiB HaBuanHs Tomo [12], [13], [14],[15]. VY crarTi
O. M. Cripina [16] po3risHyTO 30BHIIIHI (IU3aifH, CTPYKTYpHI, OpraHizaiiiHi,
KOMYHIKaTUBHI ~Ta THOCTHYHI KpUTepii) Ta BHyTpimHI (audepenmiairis,
1HIWBIAyami3alisi, IHTeHCUDIKaIlisl HaBYaJbHOTO MPOIecy, e(PpEeKTUBHICTh HAaBYAIbHO1
TUSTTBHOCTI) KpHUTepii 1HGOPMAIIIHO-KOMYHIKAIIIMHUX TEXHOJIOTIN OIIHKUA SKOCTI
HAaBYaHHS HA OCHOBI JIOCBIly OLIHKM SKOCTI 1H(QOpPMaLIHO-KOMYHIKaIITHUX
TEXHOJIOT1IM ~ METOAMYHOI CUCTEMH BHUKIAIayiB 1H(QOpMATUKH  HpodeciiiHOol
niarotoBku. Y po6oti O. FO. byposa [17] 3amponoHoBaHO mcuxo(di3ioaoriuHy
MOJIeJIb HaBYaHHS Ta PO3BUTKY KOTHITHBHUX 3/II0HOCTEH, sIka MOK€ OyTH OCHOBOIO
IUTs1 O1IbII €PEKTUBHOIO MPOEKTYBAaHHS, OpPTraHi3allli MpoIeCcy Ta IKOCTI HaBYaHHS. Y
crarti H. B. Mop3e ta O.I.I'7a3yHOBOI MiIKPECTIOETHCS, MO «...II MpodieMa
ChOTOJIHI BUMIIJIA 32 PaMKHU JIMIIE OCBITHIX, 11 MOXHa BIJIHECTH JO COIIaJIBHOI Ta
MOJITUYHOI, OCKIJIbKM TUTAaHHSAMHU HaJaHHS SIKICHOI OCBITH, SK B CepeiHiid Tak 1
BHUIIIIH IIKOJI1, CTYpPOOBaHO BCE CYCIUIBCTBO» [18].

Ha ocHOBI aHani3y HayKOBHUX Ipallb, K1 0€3M0CepeTHhO UM OMOCEPEIKOBAHO
CTOCYIOTBCSI JIOCIIIJIKYBAaHOI MpoOJeMHU, MOXKHa CTBEPIDKYBAaTH, 110 Ha MpoOsemi
SIKOCT1 MIJATOTOBKM YYHIB Ta CTYACHTIB 30CEPEIKCHO yBary OaraThOoX II€J1aroris-
JTOCTITHUKIB. AJle, X04a 1 HalpallbOBaHO 3HAYHHUH JTOCB1J Yy 1M Tally3i, 3JIMIIAE€THCS
aKTyaJIbHUM TUTaHHS BU3HAYCHHS MOKAa3HHUKIB Ta KPUTEPIiB SIKOCTI KOMIT IOTEPHOI
M ATOTOBKHU.

Merta cTaTTi — BUCBITJICHHS MIAXOMYy LIOJ0 PO3POOKK MOJIENI OIIHKUA SKOCTI
KOMIT IOTEPHOT MiJATOTOBKU CTYICHTIB-3€MJICBIOPSAHUKIB MiJ Yac HaBYaHHA Y
arpapuomy BH3, sxiit 1o3Bosisie oiHUTH Mipy iX 1HGOPMATUBHOCTI: 3'CYBaTH, YU €
3B'SI30K MI’K OKPEMUMH MMOKAa3HUKAMH SIKOCT1 KOMIT FOTEPHOI MIATOTOBKH 1 IKa Mipa 1X
B3a€MOBIUIMBY OJIHE HA OJIHE.

METOAUKA AOCJIIIAKEHHS. V crarti BUKOPUCTAaHO KOMILIEKC METOJIIB
JTOCIDKCHHS: TEOPETUYHI — METOJW aHai3y W cuHTe3y, 0OpoOKHM M iHTeprpeTarii
JDKepeNl CIpSMOBAHO Ha BHBYEHHS HAYKOBO METOJMYHHUX TMpalb 3a MpoOIeMOIo
JOCIIJKEHHSI, HOPMaTUBHO1 0a3u B Trayy3i OCBITH; €MIIIPUYHI — CIIOCTEPEKEHHS 3a
OCBITHIM TMpPOLIECOM 13 BUKOPUCTaHHSAM 3aco0iB 1H(POPMALIMHO-KOMYHIKAIIHHUX
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TEXHOJIOT1M, IeJJarOTITYHUM eKCIIEPUMEHT. Y JTOCHIIKEHH] B3sI0 ydacTh 64 cTyjeHTa
MEpIIOro - YETBEPTOrO0 KypCiB OCBITHHOTO CTYyMHEHS «OakajgaBp» CHEIlaabHOCTI
«193.Teomesis  Ta 3emieyctpit» CyMCBKOTO  HAIIOHATBHOTO  arpapHOro
yHIBEpPCUTETY. 3MICT €TamiB MPOBEACHOTO €KCIEPUMEHTY HACTYMHUM: (pOpMYyBaHHS
3aMUTaHb AHKETH; TMPOBEJCHHS IMITOTOBYOTO €Taly AaHKETyBaHHS: pPO3'SCHECHHS
CTyJEHTaM CyTI MalOyTHBOTO EKCIIEPUMEHTY 3 METOI (OpMYyBaHHS MOTHBALIi
IIMPOCTI H TOYHOCTI BIAMOBIJEH; aHKETyBaHHS CTYACHTIB, 30ip HEOOXITHUX
CTaTUCTUYHMX JIAaHWUX; OMpAlLIOBaHHA 310paHMX JaHUX; aHaji3 OTPUMaHUX
pe3yJbTaTIB.

JlocmipkeHHsT TIOB’si3aHE 3 TEMaTHYHUM IUTAHOM HAYKOBO-AOCHIIHOT poOOTH
kapeapu kioepHeTuku Ta iH(MopmaTuku CyMCBKOrO HalllOHAJBLHOTO arpapHoro
yHiBepcuTeTy “CTBOpEHHsI OUCTaHUIWHOI cucteMu IHTepHeT-moHiTOpuHTy AIIK
periony” (nepxaBHuil peectpauiinuii Homep 0116 U 07232).

PE3YJIBTATU AOCJII)KEHHS. BBaxaemo, 1mo OIHKAa TOKa3HUKA
KOMIT FOTEPHOI MiJITOTOBKU € iHMe2paibHo, SKa BKIIOYAE OIIHKY (pyHIaMeHTaIbHO1
HAyKOBO1, 3aTaJIbHOKYJITYPHOT, MPAKTUYHOT MiITOTOBKH iX sK (haxiBIliB, 3[aTHUX IO
MOCTIHHOTO OHOBJICHHSI HAYKOBUX 3HaHb, Mpo¢eciiiHOi MOOUIBHOCTI, MIBHAKOL
aganTarii J0 3MiH Yy COIliaJbHO-€KOHOMIYHINA cepl, y ramy3six HayKH, TEXHIKH Ta
TexHoJIOT1i. L4 olliHKa MOBMHHA TaKOX BKJIFOYATH OCOOMCTICHI SIKOCTI, SIK1 MPOSIBIISIE
KOKEH CTYJICHT IT1J1 YaC BUKOHAHHS HaBYaJIbHOI POOOTH.

Jlo mepeniKky JAMCHMIUIIH  KOMITIOTEPHOI MIATOTOBKM  OakanaBpiB 31
cnemianibHOCTI  «193.Teomesiss  Ta  3emiieyCcTpiid»  BXOJSATh  HACTYIHI:
«O0uncaoBalibHA TEXHIKA 1 TporpamyBaHHsa» — 1kypc I cemectp, «I'eoindopmartiiini
cuctemu (I'IC) 1 6a3u mammx» — 2 kypc III cemectp, «MarematuuHi MeTOIU 1
moneni» — 4 kypc VII cemectp. BuBueHHSI KOXKHOI 3 AMCIUIUIIH Oa3yeThcs Ha
3HAHHSIX, OTPUMAHMUX TiJ Yac MIATOTOBKH 3 TOMEPEIHBOI MUCIMIUIIHA y MexXax
pOrpamH.

JIisi  yTOCKOHAJIEHHSI CUCTEMHU OI[IHKHM SIKOCTI KOMIT FOTEPHOT TMiJATOTOBKH
BUKOPHUCTOBYEMO MiAX1/1, 110 3aCTOCOBYE HEUITKI MHOKHUHU[6].

Buznaunmo iHTErpaJbHUN MOKA3HUK SKOCTI KOMIT FOTEpHOI MiAroToBKH — DIP,
JUISA OLIIHKHU IKOTO BUILIAMO:

A — TIOKa3HHMK SIKOCTI MpPOIECY KOMIT'IOTEPHOI MIJTOTOBKU 3 JUCHUIUIIHU
«O0uncaoBalibHA TEXHIKA 1 TPOrpaMyBaHHs», sIKa CKJIAJJA€ThCS 3 OLIHKU BUKJIaja4a
3a MOKa3HUKaMu Aj, ..., Az , 110 NMPEJCTaBICHO y Ta0.1;

B — mnoka3HuK $KOCTI HpOLECy KOMITFOTEPHOI MIATOTOBKH 3 JUCHUIUIIHU
«I"eoindopmartiiini cuctremu (I'IC) 1 6a3m jgaHUX», AKa CKIAJAETHCS 3 OINIHKH
BHKJIaJ[a4ya 3a MokazHukamu By, ..., Bi2, mo npeacrasneHo y tabim.1;

C — mMOKa3HUK $KOCTI MpPOLIECY KOMII'FOTEPHOI MIATOTOBKU 3 JAUCIUILIIHU
«MaTeMaTHUHl METOIM 1 MOJENl», sAKa CKJIAJaeTbcsd 3 OIIHKM BHKJIajaya 3a
noka3zHukamu Cy, ..., Cyz, 1m0 npeacTaBieHo y Tadmn. 1.

lepapxii moKa3HUKIB SIKOCT1 BIANOBIJAa€ HACTYIHA CUCTEMA BIAHOIICHD:

DIP = fr(A, B, C) (1)
A =fa(A1, ..., A12) (2)
B=fpB1,....,B12) 3)
C=f(Ci....C12) 4)
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DIP-vionens (1 — 4) BIOYae TOKA3HUKU SIKOCTI KOMIT FOTEPHOI MiATOTOBKH
cryaeHTa creuianbHocTi «193. T'eonesis Ta 3emieycTpiit», SKi BiIA3EPKATIOIOTH 1
MOTHUBAIIAHUM, 1 €MOIIHO-BOJILOBHIA, 3MICTOBHO-OTICpPAITIMHAN aCIIEKTH HaBYAHHSI.
OuiHIOBaHHS NPEJCTaBICHUX IOKAa3HUKIB 3MEHIIY€E CyO‘€KTHBHICTh (DOpMyBaHHs
3arajbHOI OIIIHKA KOMIT FOTEPHOI MIATOTOBKM cremiaibHOCcTI «193. Teomesis i
3eMJICYCTPIil».

Taoaunuga 1

IMoxkasuuku A; B; C; sikocTi mpouecy KOMII’IOTEPHOI MiATOTOBKHU
CTYyJeHTIB cneniajabHOCTi «193. I'eoaesis Ta 3emieycrpiin»
Ha Kadeapi kibepHeTHKH Ta iIHPOPMATHKH

. IToka3nuk e . .
i Kpurepiii oninroBanHus OuiHka noKkasHuKa
(A, Bi, Ci)
[ToTpeba Ta GaskaHHs Cryminp OakaHHS SxicHa omiHKa (HU3bKa,

1. BUKOHYBATH 3aBIaHHS 3 BUKOHYBATH 3aBJaHHS 3 HUXKYE CEPEeTHHOTO, CEPEIHS,
JUCLIUILTIHA JUCHUILIIHA BHIIIEC CEPETHHOTO, BUCOKA)

) .. ) ) SkicHa omiHKa (HU3bKa,
[TizHaBanbHuii inTepec a0 | CTymiHb Mi3HABAIHHOTO

2. . . HI)KYE CEPETHbOTO, CEPEAHS,

JUCLIUILTIHA iHTEpecy
BHIIIE CEPEIHHOT0, BUCOKA)
Intepec 1o cBoix Cryninb iHTEpECy 10 SIkicHa o1liHKa (HU3bKa,

3. pe3yabTaTiB BUKOHAHHS CBOIX pe3yJIbTaTiB HIDKYE CEPETHBOTO, CEPEIHS,
3aBJlaHb BHUKOHAHHS 3aBJaHb BHUIIE CEPEIHBOT0, BUCOKA)
YceBigOMIIEHHS
HEOOXiTHOCTI BUBUCHHS CryniHb yCBIIOMJICHHS SIkicHa oIliHKa (HU3bKa,

4. IUCLAIUIIHY JUTS HeOoOX1IHOCTI BUBYEHHS HIDKYE CEPeTHBOTO, CEPEIHS,
MaitOyTHROT paxoBoi JUCHUILIIHA BHUILIE CEPEHBOTO, BUCOKA)
IISUTBHOCTI

[TpaBWIIbHICTH BUKOHAHHS
YMiHHS BUKOHATH aHaJi3 | aHaJli3y roCroapCchKoi . .
. ) .. SkicHa o1liHKa (HU3bKa,
JAHUX 13 3aCTOCYBaHHIM TSUIBHOCTI 13
5. . HI)KYE CEPETHbOTO, CEPEAHS,
METO/IIB, 110 BUBYAIOTLCS | 3aCTOCYBAaHHSIM
} . o BHUIIE CEPEHBOI0, BUCOKA)
B paMKaXx JUCIHILTIHA iH(pOpMAaIIHHUX
TEXHOJIOT1
Bukopucranasa pizHuUX
pHC P OO6csr mxepen ..
Joxepen iHdopMartii, ) . KinbkicTh BUKOPHCTaHUX

6. . . iHpopmaii, 3aco0iB

3aco0iB [HTepHeT mij yac TDKepe
. InTepuer
BUBYECHHS JUCILUTLIIHA
SIkicHa oIiHKa
. . BuxkonaHHs IeBHUX
JlucumIiHOBaHICTh Ta .. (HM3bKa, HIDKYE CEPETHBOTO,
7. . . PO3iTiB POOOTH Y
OpraHi30BaHICTh N . CepeIHs, BUILE CEPETHBOTO,
3aTBEpKCHUN TEPMiH
BHCOKa)
KonrakTtHICTS 13
BHUKJIaJa4eM I yac KinbkicTh oTpuMaHuXx .. .

8. . . .. . KinpkicHa omiHka
MiJTOTOBKH CBOET ()axOBOi | KOHCYJIbTAIIM
pobotu

. Crymninp yMiHHS SIkicHa oIliHKa (HU3bKa,
[InanyBaHHS CBO€T poOOTH

9. . MJIAHYBaTH CBOIO HIDKYE CEPeTHBOTO, CEPEIHS,
HaJ JACILHUIIIIHOIO . .

TUSUIBHICTD BHUIIE CEPEIHBOT0, BUCOKA)
) ) ) ) SkicHa omiHKa (HU3bKa,
[iecnpsiMOBaHICTb i Cryninb

10. . . . HI)KYE CEPETHbOTO, CEPEAHS,

Yac BUBYCHHS TUCIUILTIHU | IUIECTIPSIMOBAHOCTI
BHIIIEC CEPETHHOTO, BUCOKA)
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IToxa3nuk

i Kpurepiii oninroBanHs OuiHka noKkasHuKa
(A, Bi, Ci)

CrymniHb BOJBOBUX 3yCHIIb . .
. SxicHa omiHKa (HU3bKa,
B IIOJOJIaHHI

11. | BonboBi 3ycumis . HIKYE CEPEHBOTO, CEPELIHS,
IHTENEKTyaTbHUX
BHIIIE CEPETHHOTO, BUCOKA)

YTPYIHECHb
) ) KinekicHa ominka 3a 100-
12 SIKICTE 3HAHD 3 PiBeHb OTpUMaHUX 3HAHB 3 SAIILHOIO CHCTEMOIO 260
" | IUCLIUILTIHA JUCHUILIIHA

ouminka ECTS

VY Tabin.1 € nokasHukK 12 — «IKICTh 3HAHb 3 JUCHMIUTIHU» — KIJIBKICHY OIIIHKY
skoro 3a 100-6anpHO0 cuctemoro (ominka ECTS) npeacraBieno y tabdi.2.

Taoanusa 2
KinbkicHa oninka 3a 100-6aanHo10 cucremoro ado oninka ECTS
Omninka Oninka Bu3zHaueHHs KinbkicTh 0aiiB 3
Hanionaanrna | ECTS ECTS MUCIMILIIHA
Bizuino A BigminHo — B.iI[Mi.HHe BUKOHAHHS JIUIIIE 3 90 - 100
HE3HAYHOIO KUIBKICTIO IIOMHUIOK
B I{yme A00pe — BHIIIE CEPETHHOTO PIBHSA 3 87 _ 89
JloBpe KIJIbKOMa ITOMHIJIKAMH
C HMobpe — B 3araibHOMY NpaBHIIbHA pobora 3 7581
MEBHOIO KIJIBKICTIO TOMMJIOK
D 3@0{31}15}[0 — He'l'[(')FaHO, aJre 13 3Ha4HOIO 69— 74
3470BITBHO KIJIBKICTIO HEJOMIKIB
E I['()C.TaTHL(') — BHKOHaHH;I 3aJI0BOJIbHSIE 60 — 63
MiHIMaQJIbHI KPpUTEPIi
FX He3anoBisibHO — TOTPiOHO MPAIIOBATH MEPe/] 35_59
. THUM, SIK OTPUMATH TTO3UTHUBHY OIIIHKY
Hesanosinbro F He3anoBisibHO — HE0OXiaHA cepiio3Ha |34
nojaJibia podoTa

HapuanpHuii mpouec B iHPOpMaIiiHO-OCBITHBOMY CEPEIOBHII YHIBEPCUTETY
[19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31], [32]
3MIMCHIOETBCS 3a 3MINIAHOK MOJEJUII0: 3aCTOCYBaHHS TpaJUIIMHOT Mojaem —
ayIUTOPHUX JIEKI[iil, J1abOpaTOpHO-NIPAKTUYHUX 3aHSTh, CEMIiHaApiB, E€K3aMEHIB,
3QIIKIB Ta 3a0e3MedYeHHs JO0CTYIy 1 POOOTH CTYJEHTa B MiJCUCTEMI JUCTAHIIIHOTO
naBuanHa (JIH) na mmatdopmi Moodle. [lopiuno B migcucTeMi AMCTAHIIITHOTO
HaBUYaHHA [25] mpaifoloTh CTYJIEHTU 1 BHKJIaJadl JIEHHOI Ta 3a04YHOI(IUCTAHIIAHOT)
dbopmu; iHGopmariiina ©6a3a macuctemu JIH pospobnena dvormpma MoBaMmu(
yKpaiHChKa, pOoCiiicbKa, aHTJIIHChKa, HIMELbKA). Bl TecTyBaHHS 3 HOTOYHHUX MOJTYJIIB
132 pe3yIbTaTaMHl CaMOCTIMHOI pOOOTH CTYJIEHTH IPOXOIATh TUCTAHIIIHHO.

Jlist BU3HAYEHHS MIpU 1H(QOPMATUBHOCTI CKJIQJIOBUX SKOCTI KOMIT IOT€PHOI
MIJTOTOBKM TIPOBEJICHO EKCIEPUMEHT 13 CTyJeHTaMHu-0aKadaBpamMH CHEI1aJbHOCTI
«193.T'eone3isi Ta 3eMJIeyCTpi» 3arajilbHOK0 YHUCENBHICTIO 64 JIOIUHM, K1
HaBUYalOTHCSA B CyMCBHKOMY HalllOHATFHOMY arpapHOMY YHIBEPCHUTETI.

dopMyBaHHA 3anUTaHb aHKeTH. Po3poOieHa aHKeTa Mae THUTAHHS JBOX
KaTeropiil: MUTaHHs 3 BIAKPUTOO BIAMOBIAIIO T4 MUTaHHS, B AKUX MOTPIOHO oOpaTH
OJIHy BIAMNOBIAb cepel BKa3aHWX; NpU (POPMYBaHHI 3aMHUTaHb AHKETH APYroi
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Kareropii, e cQopMyIbOBAaHO MHUTAHHS WIOJ0 MapaMeTPiB SKOCTI KOMII IOTEPHOI
MiTOTOBKH, B3ATO 32 OCHOBY JlaH1 Ta0ymii 1:

1. Sxuit Bu maete piBeHb moTpeOu Ta OakaHHS BUKOHYBATH 3aBIaHHS 3a
TUCIUAILIIHOO?

2. Sxwuii Bu maeTe piBeHb Mi3HABAIILHOTO IHTEPECY 3a AUCIHUILIIHOKO?

3. Skwuit Bu MaeTe piBeHb 1HTEpeCy 0 CBOIX pe3yJbTaTiB BUKOHAHHUX 3aBJaHb
3a JUCILUILTIHOO?

4. Sxuii Bu Maere piBeHb YCBIJOMIIEHHS HEOOXIJHOCTI BHBYECHHS
KOMM'FOTEPHOI TUCHUILTIHY I MalOyTHROT (haxoBO1 AiSTTLHOCTI?

5. Sxuit Bu Maere piBeHb yMiHb BUKOHYBATH aHaJi3 JIAHUX 13 3aCTOCYBaHHAM
METO/I1B, 1110 BUBYAIOTHCS B paMKaxX JUCIUILIIHU?

6. BxaxiTp, OyJp-acka, KUIbKICTh JKepeln 1H(opMarlii, 3aco0iB [HTepHer, siki
By BUKOpHUCTOBYETE Tij] 9ac BUBYCHHS KOMII'FOTEPHOT TUCIUILTIHA?

7. Slxkuii Bu maere piBeHb TUCIUIUIIHOBAHOCTI Ta OPraHi30BaHOCTI MMiJ Yac
BUBYCHHS KOMM'IOTEPHOI IUCHUIUIIHU (BUKOHaHHSA Bamu nabopaTopHo-
MPaKTUYHUX POOIT y TEPMiHH, OTOJIONICHI BUKJIagadem)?

8. Bxaxith, Oyab-lacka, KUIbKICTb OTPHUMaHUX KOHCYJNbTAIlIA TIiJ dYac
BUBYCHHS KOMI'FOTEPHOI TUCIUILTIHUA?

9. Sxuit Bu maeTe piBeHb yMIHHS TUIAHYBAaTH CBOIO HABUYAIBHY JISIIBHICTD M
yac BUBYEHHS KOMITFOTEPHOI JUCITUTIIIHU?

10. Sxuit Bu maete piBeHb LIECTIPSIMOBAHICTD IMi/1 YaC BUBUYEHHSI KOMI'FOTEPHOL
IUCLUILIIHA?

11. SIxuii Bu maere piBeHb BOJBOBUX 3YCHJIb B MOAOJAHHI 1HTEJIEKTYaJbHUX
YTPYIHEHB 1] 9ac BUBYCHHS KOMIT'FOTEPHOT TUCIUTLTIHA?

12. SIxuii Bu mMaere piBeHb OTPUMAHMX 3HAHb 33 KOMII'FOTEPHOIO AUCIUILUIIHOO
(ominka 3a 100-6ampHOO CHCTEMOIO)?

[Tutanns 6 Ta 8 nmependavarOTh KUIbKICHY BIJNOBIAb, MUTaHHS 12 - y BiAMOBIAL
NOTpiOHO BKa3aTH pPe3yJbTaTH BHUBYCHHS JUCHUIUIIHM, BCl I1HII MHTAHHS
nepeadavyaroTh JIHTBICTUYHY OIIIHKY PIBHS TEBHOTO TOKa3HWKA: HU3BKUM, HIKYE
CEepeaHBOTO, CEpEeIHIM, BHUIIE CEPeIHbOr0, BUCOKHM. JIIHIBICTUYHI OIIIHKM PIBHIB
rapaMeTpiB MepeadadyeHo MepeBOIUTH Y KUIBKICHI OIIHKH 3a MPAaBUJIOM: BUCOKa — J;
BUIIE CEPEJIHBOTO — 45 CEPEeIHs — 35 HUXKYE CepeTHhOTO — 25 HU3bKa — /.

AHKeTYBaHHSI CTYAeHTiB. AHKeTy po3pobiieHo 3acobamu cepBicy (Google-
dopMa, mocuIaHHS Ha HEl PO3MIIIEHO y €-KypcaX BIANOBIIHUX IUCHUIUIIH Ha
mwiatrpopmi MOODLE. BikHo e-kypcy kadeapu KiOepHETHKH Ta 1HPOPMATHKHU IS
mucruturiay ['IC 1 6a3m gaHWX 13 MOCHJIAHHSM Ha aHKETy HaBeaeHo Ha Puc.l Ta
Puc.2.

OnpamoBaHHS AaHKET Ta aHAJI3 OTPUMAHWX pe3yJabTaTiB. Pesynpratu
aHKETYBaHHs BIATBOPIOIOTHCS OJipa3y y BIAMOBIAAX (POPMHU aHKETYBAaHHSA, a aHAJI3
JEeSKUX BIJINOBIJIEH, HAJAHUX CTyASHTaMHU, MOJaHO Ha puc. 3.

Ak 6aunMo, BUCOKHUM PiBEHb OakaHHS BUKOHYBATH 3aBIaHHS 3a JHCIMUILIIHOIO
Bkazanu 40,6% cCTyaeHTIB, BUIE cepeHbOro — 26,6%, cepenniit — 32,8%, Hibkue
cepenHboro Ta Hu3bkuil — 0%.

Ha Bucokuii piBeHb Mi3HABAJILHOTO 1HTEpecy Bkazanu 42,2% CTyIeHTIB, BULIE
cepeanroro —31,3%, cepenniii —23,4%, Hrkue cepenuboro —3,1%, Huzbkuii —0%.
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€ ) () cdn.snau.edu.ua/moodle/course view. php?id=6848lang=uk E1 C Search e 3

]

W Caitnana AragxaHosa

IIC i 6a3u paHux

Ha ronoexy » Moikypcu » MCBEQ Peparys

rc 1 BA3U JAHUX

KepyBaHHs kypcom Yeara! Mepw HiX NPUCTYNHTH 0o po6oTh 3 ) _
- e - . 3araneHoA0BIAKOBa HhopKMaLIA
Penarysarin napameTpu KYPCOM, YBaXHO NpoyvuTaiiTe IHCTPYKUIilO, AransHOAoBIA - hop .
Peparysati -~ BOHA AOMOMOXeE 30PIEHTYBAaTHCA 3 YOro OUEKTIS AOCTIAREAMA, YOS BEAS
A . KOHTPOMKO Y PI3HWX  NPUPOAHO
KopucTygadi (/. NouMHaTk, AK NpauoBaTH, AK 3BITYBaTH 3a weriopaThBHIN | perionay, (1oL
DinbTPH *» 5 BUKOHAHI 3aBOAHHA. K‘U N N .

- an Karanorun KadacTpn  Tou
3BiTH £ Dpl’aHiEDEBHB 3a TEMATUYHY
HanawTyBaHHA KypHany ouiHOK - IHCprKLlisl no poﬁo-ri 3 QUCTaHUIRnHUM MOLYNAMA
BimaHaku Kypcom FIC i 6asn paHux.

Pe3epBHa Konia - -
- ep 1. [TMCTAHLIAHWA KYDC & IHTEPHET-DECYPCOM, BIINOBIAHO,
BiaHoBNEHHA NOTPUMYATECH 3arankHIX NPABUN poBOTH, WO NPUAHSTI B
ancTaTe [HTEpHET-CepenoBuLi-
BaHK NUTaHb ~
. 2. Kypc aocTynHui 3a cdhoprynot 24/7. 10670 24 rofuHu - Eohrian: onan

Puc. 1. Burasaa Bikna nucoumiainm «I'IC i 6a3u nanux»
Ha miatdopmi MOODLE
(ampeca e-kypcy — https://cdn.snau.edu.ua/moodle/course/view.php?id=684).

& W Cgitnana AramkaHosa

hopymax, ado CKOPUCTATUCA YaTomM ANA De3nocepeHsoro
CMINKYBAHHA 3 BUKMaAaUYeM i iHWMMW CAyXadanu rpynu.

8. Mam'ATanTe, Wo Bu npaLloeTe B HABYANEHOMY KypC,
TOMY AOAEPKYATECE AINOBOrO ETUKETY NPU CMINKYBaHHI,
3BepTaiiTe yBary Ha TEKCTOBI NOBIAOMNEHHA, TOWO.

Baxato ycnixis!

OronoLueHHs.
LUaHOBHI CTYOSHTH,NPOCUMO BIANCBICTH Ha MUTAHHA aHKETH,
wo FOGMiI.I.leHa 33 NOCHUNAHHAM
hitps://doc om/forms/d/e/1FAIpQLSTY 3MOeAUTHhe-
oAKNavOI402| XYREGWRMjlb_NRhw wform
AHKETYBaHHA NPOBOANTLCA 3 METOH 300pY iH(OpMaLl Woao
OLHIOBaHHA AKOCTI HAB4YaHHA 33 AMCUMMNIHOW TIC | Gasu gaHux
Ofkywo 3a posyminHalll
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Puc. 2. OroJiomenns npo Ankety B e-kypci «I'IC i 6a3u nannx».
(ampeca e-kypcy — https://cdn.snau.edu.ua/moodle/course/view.php?id=684).

Ha Bucokwuii piBeHb 1HTEpecy J0 CBOIX pPe3yjbTaTiB BUKOHAHUX 3aBJaHb 3a
JTUCHUIUTIHOK BKazanu 51,6% cryneHtiB, Buie cepeanboro — 23,4%, cepenHiii —
23,4%, Hwxkue cepeanboro — 1,6%, Huszpkuit — 0%. Lle cBiqUUTH PO MparHeHHS
HaBYaTHCS, TPO MOTUBOBAHUX JI0 HABYAHHSI OTIUTYBaHUX.

Jy>)xe noOpuM Jjisi HaBYaHHSA € (aKT, 110 BHCOKHU pPIBEHb YCBIJIOMJICHHS
HEOOX1AHOCTI BHBYEHHS KOMI'IOTEPHOI JUCHUMIUIIHM IS ManOyTHBOI (haxoBoi
nismbHOCTI BKazanu 48,4% cryaeHTiB, Bulle cepeaHboro — 25,0%, cepenniit —
25,0%, nuxue cepenuboro — 1,6%, auzbkuii — 0%.
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Puc. 3. Y3aranbHeHHs BiANOBieil CTY/IeHTIB HA J1esIKi 3allUTAHHS AHKETYBAHHS.

Ha Bucokuii piBeHb yMIHb BHUKOHYBaTH aHa3 JaHUX 13 3aCTOCYBaHHSIM
METO/IB, III0 BUBYAIOTHCS B paMKax TUCIUIUIIHM, BKa3zanu 17,2% CTyneHTIB, BUIIEC
cepenaboro — 35,9%, cepennii — 25,0%, Hmwxkye cepenaporo — 17,2%, HU3bKUN —

ISSN 2567-5273 52 www.moderntechno.de



Modern engineering and innovative technologies Issue 14

0%. Lle xapakTepusye Mipy 3aCTOCOBYBaHHS OTPUMaHUX 3HaHb.

Ha Bucokwmii piBeHb NHCIUILIIHOBAHOCTI Ta OPraHi30BAaHOCTI ITiI Yac BUBUCHHS
KOMITFOTEPHOI JUCHUIUIIHA (BUKOHAHHS CTYJCHTaMH JIa0OpaTOPHO-TIPAKTUYHUX
poOIT y TepMiHHU, OrOJIOIIEHI BHKIagaueM) BKazamu 26,6% CTyIeHTIB, BUIIE
cepenaboro — 39,1%, cepenniit — 29,7%, Hmwkye cepenaboro — 4,7%, HU3BKUANA —
0%.

Ha Bucokuii piBeHb yMiHHS IUJIaHYBaTH CBOIO HaBUaJbHY MISJIBHICTH MiJ 4ac
BUBYCHHS KOMIT'FOTEPHOI TUCIUILIIHU BKa3aiau 15,6% CTyeHTIB, BUILE CEPEIHBOTO
—42,2%, cepenuiii — 37,5%, nuwxue cepennboro — 4,7%, nuszbkuii — 0%. e Bkazye
Ha Te, 1110 ONMUTYBaHI CTYJICHTH-0aKaIaBpH € IOCTaTHHO CaMOOPTraHi30BaHi B MPOIIECi
BHUBUYEHHS JAHOTO KypCY.

Ha BucOkuii piBeHb NUISCIPSIMOBAHOCTI ITiJi Yac BHMBYEHHS KOMITHOTEPHOT
TUCUUIUTIHY BKa3anu 35,9% cTyaeHTiB, BHUINE cepeaHboro — 26,6%, cepenHiii —
31,3%, Hxue cepenuboro — 6,3 %, Huzbkuit — 0%.

Ha Bucokwii piBeHb BOJIbOBHUX 3YCHJIb B TIOJIONIAHH] IHTEIEKTYAIbHUX YTPYTHCHD
MiJ YaC BUBYEHHS KOMM'IOTEPHOI TUCIUIUIIHU BKazam 25% CTYIEHTIB, BUIIE
cepenuboro — 34,4%, cepenniii — 25%, Hk4de cepeaaboro — 15,6%, auzbkuit — 0%.

[Tpunyckaemo, 1110 BUBYECHHSI KOMIT I0TEPHUX JUCIHILUIIH, BUKJINKAE y CTY/ICHTIB
MEeBHI TPYIHOIII 1 ISl TOTO, 100 MPOUTH LIeH Kypc MOTPIOHO MaTH MEBHY CHITY BOJI.
[Ipu aHkKeTyBaHHI CTYJIEHTHM BKa3aja, IO IIiJi Yac BUBYCHHS IUCIUIUIIHU BOHH
oTpuMyBanu Big | 70 5 nogaTKOBUX KOHCYJIbTAIlll y BHUKJIaAada, o0 BUSCHUTU
CKJIaJIH1 MOMEHTH BUBYEHHS JTUCIIMILIIHH.

[Tix yac aHKeTyBaHHS CTYJEHTU BKa3alid, 110 BUKOPHUCTOBYIOTh PI3HI JKepena
1H(pOopMaIlii i 4yac onaHyBaHHs KypcoM(TOCIOHUKH, )KypHau, [HTepHeT-pKepena).

Pe3ynmbraroMm  BUBYEHHS  CTyJCHTaMH  JUCHUIUIIHM  KOMII[/IOTEpHOTO
CIpsIMyBaHHs, € OTPUMaHa OIliHKA 3a pe3yJIbTaTaMH HaBYAJILHOI POOOTH B CEMECTPi
Ta ek3aMmeHairiitHa orinka (ominka ECTS), BignoBigno, Hanpukian, mis «['1C 1 6a3u
nanux»: «A» orpumanu 23,4%; «B» -17,2%; «C» - 32,8%; «D» - 4,7%; «E» -
21,9%. Cepenaniit 6an yCHimHOCTI CTYJIEHTIB ckiaagae 78,5 GamniB. SKiCHUI MOKa3HUK
ycmirHocTi ckianae 73,4%.

3anoBHEH] CTY/IEHTAMU aHKETH JIOMOMOTJIM TaKOX 3'SICyBaTH, UM € 3B'I30K MK
OKPEMUMHU TIOKa3HUKAMH SIKOCTI KOMIT IOTEPHOI TIJATOTOBKM 1 sKa Mipa iX
B3a€MOBIUIUBY OJIHE HA OJTHE.

JI)1si BU3BHAYCHHS B3a€EMOBILUIMBY MOKAa3HUKIB SKOCTI KOMIT FOTEPHOI ITiITOTOBKU
BUKOPHUCTaHI JaH1 aHKEeTyBaHHs, 110 MOAaHO y TabJI. 3.

Ha ocHOBI maHMX CcaMOOIIIHOK pIBHIB mnapameTpiB 64 CTYJIEHTIB BUKOHAHO
MONapHU KopensuiiHuid aHami3. Pe3ynabTaTw Hazmani B Tabn. 4, y skiid Homep
MOKa3HUKA SAKOCTI CIIBHAJAE 13 HOMEPOM 3aMMUTAHHS, 1[0 OMKUCAHO BULIE.

[3 Teopii CTaTHCTHKM BIJOMO, IO BEJIWYMHA KOE(QILIEHTA KOpPEJAlil r
3HaxoauThcs B Mexkax Big O mo x1. I uumMm Oimokde BelmuuHA F 10 1, TUM TICHIIIE
BBQKAEThCA 3B'I30K MK O3Hakamu. JlogaTHe 3HayeHHs Koedili€eHTa KOpesiii
BKa3y€ Ha MpSMUN 3B'A30K MK O3HAKaMH, Biji’€MHE — Ha 3BOPOTHHUU 3B'SI30K MiXk
HUMH. 3TiHO 3 BU3HA4YeHHsSIMH «Tabmuii Yegnoka» KOpessiis BBAXKAETHCS: TyKe
BHCOKOIO Tipu ¥ = 0,9 + 0,99; Bucokoro npu r = 0,7 + 0,89; 3naunoro mipu r = 0,5
+ 0,69; momiproro mipu r = 0,3 + 0,49; cnabkoro npu r = 0,1 + 0,29. Bigomo, mo npu
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r = 0 3B'sI30K BiACYTHIH, Ipu r = 1 — 3B'I30K (PyHKIIIOHATHHUH.

Buxonsum 13 BKazaHUX pIBHIB IOKa3HUKIB, MpOaHami3yeMo 1aHi Tabm. 4.
BusiBnsemo, mo Kopemslis MK YyciMa MOKa3HUKaMU Oyxce 6ucoka (BUALICHO

KOJLOPOM y Ta0J1. 4) abo sucoka. /[yoce sucoxuii 36’130k BUSIBISIETHCS MIXK:

- piBHEM MOTpeOu Ta OayKaHHSIM BUKOHYBATH 3aBJIaHHS 32 JUCIHUILIIHOO (MTOKa3HUK

B;) Ta piBHEM Mi3HABAIIBHOTO 1IHTEPECY 3a AUCIUILTIHOO (MTOKa3HUK By);
— PpIBHEM IMI3HABAJIBHOTO 1HTEpPECY 3a TUCHUILTIHOIO (TIoKa3HUK B2) Ta piBHEM

1HTEpeCy JI0 CBOIX pe3yJibTaTiB BUKOHAHMX 3aBJIaHb 3a IUCHUILTIHOIO (TOKA3HUK

B3);

- pIBHEM IHTEpECY /10 CBOiX pe3yJbTaTiB BUKOHAHUX 3aBJaHb 3a JUCIUILIIHOIO

(noka3nuk B;) Ta piBHEM yCBIJIOMJIEHHSI HEOOX1AHOCTI BUBYEHHS KOMIT' FOTEPHOT

JTUCHUTUTIHY 111 MailOyTHROT (haxoBOi AisIbHOCTI (1MOKa3HUK By).

Otpumani pesyiapTatu B Tabia. 4 cBig4aTh, IO MK IapaMeTpaMH SIKOCTI

KOMIT IOTEPHOT MIATOTOBKH 1CHY€E 3HAUHUN KOPETSAILIHHUHN 3B'A30K.

Taoanuda 3

3BeeHI JaHI MOKAa3HMKIB IKOCTI KOMII’FOTEPHOI MiATOTOBKHU CTYACHTIB-
o0axauaspiB 3 aucuuiuting «I'IC i 6a3u 1aHux»

Homep nokazuuka
Ne SIKOCTi KoMII’10TepHoi niarorosku (B;)
CcoyeRTa gy L2 3456|789 |10|11|12
1 5 5 51514544 |3 |5|4]80
2 4 4 1 414313133133 |3]85
3 5 5 515147554 ]5|3]|75
4 5 5 515145145 |4]5]|5]|85
5 3 3 3 1312|113 1 131212172
6 5 5 505155515 |5]5]|5/|94
7 3 3 31312121312 |23]2]67
64 4 5 5 315 514 141|41|77

KoedinienTn kopensiniii mizxk noxkasaukamu B; (i =1+12)
SIKOCTi KOMIT’IOTEPHOI MiATOTOBKH CTY/ACHTiB-0aKaJiaBpiB
3 qucuuIuTing «I'IC 1 0a3m nannx»

Taoaunda 4

i 1 2 3 4 5 6 7 8 9 10 11 12

1 |1

2 10,9285 |1

3 10,8615 10,9073 |1

4 10,8422 10,8705 10,9288 |1

5 10,8760 10,8639 (0,8396 (0,8445 |1

6 10,8195 10,8469 (0,8540 [0,8159 (0,8006 |1

7 10,7825 10,7710 (0,7369 10,7682 (0,8417 |0,7236 |1

8 10,7927 10,8283 (0,8710 10,8693 |0,7973 10,8451 (0,7769 |1

9 10,8030 |0,7817 (0,7326 (10,7313 10,8530 |0,7324 (0,8213 [0,7414 |1

10 10,8302 10,8327 (0,7966 |0,7892 10,8590 |0,7973 (0,8074 |0,7851 |0,7963 |1

11 10,8050 |0,8192 (0,8010 (10,7637 (0,8303 10,8025 (0,7285 |0,7357 (0,7971 10,8447 |1

12 10,8510 10,8573 |0,8184 10,7949 10,8991 [0,7619 |0,8024 (0,7691 |0,8144 (0,8188 [0,8462 |1
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Tenep nmoctae MUTaHHS NMPO 3HAYYIIICTh OTPUMAHUX KOE(DIIIEHTIB KOPEJAIii Ta
HAJIMHICTh 3pOOJICHUX BHUCHOBKIB. B cTaTHUCTHII iCTOTHICTH KOe(illi€eHTa KOpesLii
OIIHIOETHCSA 32 TIOTOMOT010 t-KpuTepito CThIOICHTA:

_ryn—2, (5)

t([:a}cm -
1—-2

1€ N — KUIBKICTD CIIOCTEPEKEHD. KO trasn = to: n2 < tpaxr., TO BEJIMUMHA t Ja€
MIJCTaBy BU3HATU KOpesiIito ictotHoi. Jlyis HamiiHOCTI BUCHOBKY 0,95 3HaYeHHS
traon.= tamz2 = toosieaz = 1,96, DakTudHi pe3ynbTaTH PO3PAXYHKIB t-KPUTEPIO
npeAcTaBieHo B Tabn. 5. Otpumani maHi B Tabia. 5 cBiAYaTh, IO KOpEJsIis €
1CTOTHOIO.

Tabauusa 5

Pe3yabTaTn po3paxyHkiB t-kpurtepiro nokasHukis Bi (i =1+12)
SIKOCTI KOMII'IOTEPHOI MiITOTOBKHU

i 1 2 3 4 5 6 7 8 9 10 11 12
1
2 [19,6958

3 |13,3614(16,9864

4 |12,2994(13,9271|19,7381

5 |14,2983]13,5083(12,1693(12,4149

6 (11,2600(12,5390(12,9260|11,1097{10,5199

7 19,8959 19,5329 8,5829 [9,4489 |12,27598,2546

8 ]10,2385|11,6414/13,9566(13,8461(10,4007(12,4472(9,7170

9 |10,608119,8701 (8,4746 [8,4422 [12,87128,4699 [11,3363[8,7003

10 |11,7257|11,8418(10,3750/10,1185(13,2137/10,4010{10,7745(9,9826 (10,3672

11 |10,6833|11,2486(10,5360(9,3142 [11,7295]10,5916[8,3747 [8,5538 [10,3939|12,4273

12 |12,7582(13,1145(11,2119]10,3174{16,1768(9,2617 [10,5856(9,4762 [11,0507|11,2287(12,5061

OTxe, MaEMO BUCOKHI piBEHb KOMIT'IOTepHOI MiAroToBKH 3 nucuuiutiau «I'IC i
0a3u ganux» crynentamu 3a 100-0anbHOI0 CUCTEMOTO.
I Tenep mocrae nmuTaHHS BUSBUTH CKJIAJ0BI SKOCTI KOMI FOTEPHOI IMiATOTOBKH,
AKI € HaOutbin 1HGOPMATUBHUMHU 3 TIO3UINI MOJAIBIIOrO BIJIUBY Ha pIBEHb
OTpUMaHUX 3HaHb 3a KOMIT'IOTEpHOIO aucHuIuIiHo. ChopMyeMo HacTynHy TabdI. 6 1
BUKOHAEMO PaH)XyBaHHS OTPUMAaHHUX KOE(IIEHTIB KOpEJsIIii.
Taoauus 6
3HaveHHs Koe(inieHTIB Kopessiuil mnoka3zuukis B; (i =1+11)
SIKOCTi KOMIT'IOTEPHOI MIATOTOBKH 3 MOKA3HUKOM PiBHS OTPUMAHMX 3HAHD 32
KOMII'IOTEPHOI0 JUCHUILIiHOIO0 (1 =12)

i 1 2 3 4 5 6 7 8 9 10 11
12 0,8510/0,8573 10,8184 (0,7949 (0,8991 |0,7619 [0,8024 |0,7691 |0,8144 |0,8188 (0,8462
Panz B 3 2 6 9 1 11 8 10 7 5 4
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Pe3ynbrati paHXyBaHHS JO3BOJISIIOTH 3pOOMTH BUCHOBOK, IO HaWOLIbIIe
Barome Micle — panr 1 — mae noka3Huk Bs «piBeHb yMiHb BHKOHYBaTH aHaJi3
JAHMX i3 3aCTOCYBAHHSIM METOAiIB, 110 BUBYAKTHC B PaMKaX IMCIHUIIIHW,
TOOTO JOMIHYIOUMI BIUIMB Ha piBEHb OTPUMAaHUX 3HaHb 3a KOMII'IOTEPHOIO
JUCLMILTIHOO JJIsl JAHOTO KOHTUHTEHTY CTYJEHTIB Ma€ pO3yMiHHS IPU 3aCTOCYBaHHI
OTpUMaHUX 3HaHb 3a JUCHUIUIIHOIW. | 1el 3MICTOBHO-IPAKTUYHUN AaCIEKT
BUKJIQJIaHHSI T4 HaBYaHHS 32 JUCIMIUIIHOIO Ma€ HAWMOUIBII BIUIMBOBY IMO3HMIIIIO, IO
JTy’Ke BaXJIMBO JJ1s1 (haxoBO1 MiJATOTOBKY OakaiaBpiB.

Panr 2 — 3a mnokazHukoM B: «piBeHb Mi3HABAJBLHOIO iHTEepecy 3a
JTUCHUILIIHOIO) .

Panr 3 — 3a nmokasHukoM B; «piBeHb morpedu Ta 0a:KaHHA BHMKOHYBATH
3aBJaHHA 32 IMCUMUILTiIHOKO». L1 1Ba MOKa3HUKU HalleKaTh MOTUBALIHHOMY ACTIEKTY
KOMII FOT€PHOI MIJITOTOBKH 3a JUCIUTLIIHOIO.

Hactynni nBa nokaszuuku By Ta Big — «piBeHb BOJIbOBHX 3yCWIb B NMOAOJAHHI
iHTeJIEeKTyaJIbHUX YTPYAHEHb i/l 4YaC BUBYCHHSI KOMII'IOTEPHOI JMCUMILIIHN) Ta
«piBeHb HLIECHIPSIMOBAHOCTI MiJl YaC BUBYEHHS KOMII'IOTEPHOI IMCHUILIIHNY) —
OTpUMAJIU paHT 4 Ta paHr 5 BIJIMOBIIHO, 1 BOHU BiIOOpaKatOTh €MOIIIHHO-BOJIbOBHIMA
aCTMEKT KOMIT FOTEPHO1 TiATOTOBKH.

Hani panr 6 mae mokasHUK B; «piBeHb iHTepecy 10 CBOiX pe3yJbTaTiB
BUKOHAHHS 3aBJaHb)», SKWAW BIAHOCHUTBCS JI0 MOTHBAI[IMHOTO  ACIEKTY
KOMIT FOT€PHOT MiATOTOBKH 32 TUCUHUILIIHOIO.

Panr 7 3a mokazHukoM By «piBeHb YMiHHS NJIAHYBATH CBOI0 HABYAJIbHY
AiSVIBHICTH MiJl Yac BUBYEHHA KOMI'IOTEPHOI IMCUUIIIHWY, SKUM BITHOCUTHCS 10
€MOIIIHO-BOJILOBOT'O aCIEKTy KOMIT IOTepHOI MiAroToBKU. Hactymuuii panr 8 mae
MOKa3HUK B7 «piBeHb NMCHHUIIIHOBAHOCTI TAa OPraHi30BAHOCTI il YaC BUBYEHHA
KOMII'IOTePHOI IUCHUILIIHM (BUKOHAHHA Bamu J1a00paTOpPHO-NIPAKTHYHHUX POOIT
y TepMiHM, OT0JI0IIeHI BUKJIAJa4eM)y, [0 € TAKOXK MPOSBOM €MOIIIITHO-BOJIBLOBOTO
aCMeKTy KOMII'IOTepHOI MmiAroToBkd. | panr 9 wmae mnokasHuk By «piBeHb
YCBIIOMJICHHSI HEOOXiIHOCTI BHMBYEHHS KOMII'FOTEPHOI JIMCHUILUIIHM ISl
Maii0yTHbOI (paxX0BOI AiIJILHOCTI».

Panru 10 Tta 11 MawoTh BIIMOBIAHO TMOKa3HUK Bg «KUIBKiCTH 0TpHMaHHX
KOHCYJIbTALI MiJ 4ac BUBYEHHHA KOMII'HOTEPHOI IMCHMILIIHM» Ta MOKAa3HUK Bg
«KUIBKICTH JuKepen ingopmaiii, 3aco0iB InTepHeT, siki Bu BukopucroByere min
yac BHBYEHHSI KoMN'loTepHol aucuumjiam». Ha nHamy nymky, koedirieHT
KOPEJISIIl [IMX MOKa3HUKIB BKa3y€ Ha BHCOKHMH BIUIMB IOAO SIKOCTI KOMIT IOT€PHOL
MiArOTOBKH, ajie panru 10 ta 11 mux moka3HUKIB 1010 BIUIUBY Ha PIBEHb OTPUMAHUX
3HaHb 3a KOMIT IOTEPHOI JUCIHUIUIIHOI CBII4YaTh, IO KIJIBKICTh JOJATKOBUX
KOHCYJIbTAIIH 1 KUIbKICTh BUKOPUCTAHUX JIXKEPE MOCI1at0Th OCTaHHI MiCIIs.

BucHoBkwu.

Cymv ompumano2o Haykogo2o pe3yabmam)y TOJArae y TOMY, IIO:
1)3anmponoHOBAaHO IHINMK MiAXiJg IIOJO0 OINHIOBAHHS SIKOCTI  KOMII FOTEPHOT
MIATOTOBKHM; 2)BUSIBJICHO B3a€EMO3B’S30K IMOKA3HUKIB  SKOCTI  KOMIT IOT€PHOI
MIJTOTOBKM — MDK IMapaMeTpaMu SKOCTI JIHCHO ICHY€ 3HAUYHUNA KOPEISALIHHHMA
3B'S130K; 3)BHUSBIICHO BIUIMB MOKA3HUKIB SIKOCTI KOMIT FOTEPHOI MIATOTOBKUA Ha PIBEHb
OTPMMAHUX 3HAHb 3a KOMI'IOTEPHOIO ITUCIUIUIIHOW. Jlocmogipnicmb olepKaHUX
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pe3ysbTaTiB 3a0€3Meuy€eThbCsl BUKOPUCTAHMMU IMPU JTOCHIIKEHHI CTAaTUCTUYHUMMU
METOJIaMH 1 IOCTAaTHHOIO KIJIbKICTIO OMPAllbOBAaHUX JaHUX aHKETYyBaHHS.

Ilpaxmuyna 3nayywjicmes OJEpKaHUX PE3YJbTATIB IMOJIATAE B HACTYITHOMY:
BUABIICHI Ti CKJIAJIOBI SIKOCT1 KOMIT IOTEPHOT MIATOTOBKU CTY/AEHTIB, SIKI € HalOLIbIIIe
BaroMHUMU; BUSIBJICHI T1 MOKAa3HUKH, Ha K1 HEOOX1THO BIUIMBATH Yy MEpULy Yepry mpu
BIUIMBI HAa pIBEHb OTPUMaHUX 3HaHb 3a KOMM'IOTEpHOIO aAucuuIUiiHow. lle B
KOMIUIEKCI I03BOJISIE TOCSITTH METH HALIOTO JOCI1>KEHHS.

[lepcnekTvBM MOAANBIIOT HAYKOBOI POOOTH CHPSMOBAaHI Ha MOTVIMOJICHHS
JOCJTIKEHB TICUXO0JI0T0-TIeJarorYHOr0 BIUIMBY Ha SIKICTh KOMIT FOTEPHOI MiArOTOBKU
CTyINCHTIB-arpapiiB, a TaKOXX Ha TOIMPEHHS  CHEKTPY BUKOPHCTAHHSA
3aMpOMOHOBAHOTO MiAX0AY Y HaBYAJILHOMY IPOIIECi.
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Abstract. The article proposes a different approach to the development of a model for
assessing the quality of computer training of student land manageres while studying in an agrarian
university, which allows us to assess the extent of their informality: to find out whether there is a
connection between individual indicators of the quality of computer training and what degree of
their mutual influence on one thing. The relevance of the identified topic is highlighted, therefore
the computer training of students of specialty "193. Surveying and Land Management" is an
important part of their professional training. The high level of computer training quality indicators
correlation on the basis of conducted correlation analysis is substantiated. The influence of
computer training quality indicators to the level of computer discipline obtained knowledge was
revealed. The reliability of the results provided by using of the statistical methods and the sufficient
amount of questionnaire data processed. The practical significance of the results: the most
important components of the computer training quality are revealed, the indicators that need to be
influenced first and foremost by influencing the level of knowledge gained in computer discipline
are revealed.

Key words: the quality of computer training; quality scores, model of computer training
quality assessment.
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Abstract. A set of system models is offered to determine the structure of information support
of decision support systems for quality management of educational process at higher education
institution (HEI). Information models are set up by means of component and morphological
structures that describe the essence of the student questioning process and the relationship between
the entities. On the basis of available (unformalized or formalized) information about the actual
state of the system, managers at different levels make decisions on the quality management of the
educational process in HEL. The problem can be solved by developing information support for
decision support systems (DSS) on the quality management of the educational process of HEI (for
managers, heads of departments, employees of educational and methodological departments and
other persons responsible for taking into account the "human factor”).

Keywords: educational process;, the quality of education, management; monitoring;
component analysis; morphological analysis; information system.

INTRODUCTION

The main activity of a higher education institution (HEI) is to provide consumer-
oriented educational services. Consumers of activities of higher education are
referred to as external (employers, the state and society in general), and internal
(students, teachers, management of HEI). Ongoing monitoring is an effective means
of ensuring high quality education.

Statement of the problem. There are various types of requirements for
educational and teaching staff in educational institutions. As a rule, they are used in
determining the possibility of occupying a particular position by a particular teacher,
while undergoing a competitive selection procedure for the replacement of vacant
positions. There is a great deal of interest in learning about the HEI experience that
has been developed and used by some models of teacher evaluation. In the national
science, questions regarding the evaluation of scientific and pedagogical activity of
teachers of HEI are considered Vasilieva Y.Y. [2], Zakharevich V. G. [3], Tretyakova
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N
N. V. [1] and other. This is a superfluous formalization of methods, based on the
assumption that the overall assessment of the teacher's activity is determined only by
the quantitative characteristics of its components; lack of a clear understanding of the
direction of interpretation of the results obtained during the evaluation of the results
and the possibilities of their practical use; the complexity of developing assessment
methods, etc.

Analysis of recent studies and publications. Tretyakova N. V. notes that the
criteria for evaluating the quality of the lecturer's performance are not determined.
For this reason, educational establishments have different types of requirements for
the academic staff. As a rule, they are applied to determine the possibility for a
particular lecturer to occupy a position by undergoing a procedure of the competitive
selection for vacant positions [1].

Vasilieva Y.Y. believes that science and practice are in urgent need of general
methods of evaluating the quality of the lecturer's performance, which would reveal
the general task, the logic of the evaluation stages and the necessary conditions for its
implementation. [2]

Zakharevich V. G. defines that the development and introduction of the
lecturer's evaluation system at each university should ultimately contribute to
improving the quality of educational services provided and improving management
of education quality methods. [3]

It should be noted that not all of them can be considered perfect. Most of the
techniques have typical disadvantages that do not allow to transform the process of
evaluation of the teacher's activity into a tool for developing his professionalism.

The article’s purpose. The purpose of our study is to develop a methodology of
system analysis that can be the basis for information support of the DSS on quality
management of the educational process of HEI, namely: to substantiate the approach
to the description of the quality management systems of the educational process of
HEI; describe the structure and composition of a set of models of information support
of DSS on issues of quality management of the educational process of HEIL.

THE THEORETICAL BACKGROUNDS

The purpose of the study is to develop the approaches to the quality
management of the educational process using the evaluation of a lecturer’s
performance as an element of quality assessment in higher education. One of the
methods for evaluating the lecturers’ performance can be the questionnaire of
students about the courses at certain intervals or at the end of the semester. During
the session, students were questioned about their views on the quality of courses at
the university faculties. 75 courses have been analyzed (Fig.1).

In total, the research sample comprised 152 respondents, the selection of whom
was intentional. We applied a critical approach to the composition of the interviewed
groups during the survey. When evaluating the quality of lecturers' performances, it is
best to start interviewing the students in their second year. First-year students,
especially in the first semester, are not able to compare the performances of different
lecturers. Thus, the objectivity and reliability of the measurements can be affected. In
such a situation, it is worth conducting a questionnaire for the first-year students
before and after the first session. The session, in this case, may be the reason to a
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shift in the evaluation of the lecturer's performance. The choice of factors was
inspired by long-term research conducted in 2017-2019, which focused on the quality
of teaching disciplines at the university. Factors were selected considering the
primary objective of our research, in ensuring the quality of the educational process.

Collection of data was performed using a questionnaire which was drafted in the
Microsoft Office 2016.

25 -
20 A
15 +

"B -I‘l‘l.l-E

EM LOW VM

Fig. 1. Descriptive Statistics: number of courses accordlng to faculties, 2018
(source: own calculation) *
*EM - Economics and Management Faculty, LOW- Law Faculty, VM- Veterinary Medicine
Faculty, ET- Engineering and Technology Faculty, FT- Food Technologies Faculty, AT- Agro-
technologies and Land Use Faculty, Construction Faculty.

The results of the study indicate an important issue of the educational process: a
lecturer’s performance is formed via students’ evaluation. Using questionnaire of
students as a method for evaluating the performance of the members of higher
educational institutions provides an opportunity update managerial forms and
methods of the internal system of quality assessment of higher education and
promotes the formation of specialists capable of implementing changes in education
through the improvement of intellectual and cognitive, motivation and value, and
practical sphere of a personality; improvement of professional competence and
managerial culture, which includes: familiarization with methodological approaches
to the quality management of education and the prospects of the education system
update.

In turn, a university member must develop qualitatively new features of social
consciousness and practice, a new type of culture, thinking and market economy,
understanding of quality and quality management; knowledge of an essence of the
concept of comprehensive quality management, administrative and operational
aspects of quality management. Lecturers should move from the theory-oriented to
practical training in the agrarian sector. Therefore, a modern lecturer faces the
following issues:

e students’ involvement in the educational process;

e use of the teamwork and work in groups in the educational process;

e implementation of E-learning technologies [14], [15], [16], [17], [18], which
requires a redesign (normative, methodological, psychological) of the
education system;

e students’ ability to use phones and other gadgets to work in classes;

e a student’s involvement in scientific and creative work starting in his first
year of studies, which would result in his portfolio.
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Consider the results of the survey of students of the Sumy National Agrarian
University from different specialties. Thus, to the question "How many % of the
course have you attended during the semester?", the answers were as follows: 8% of
the interviewed students attended up to 25% of the course; 9,5% of students - 25-50%
of the course; 20% of the interviewed students - 50-75% of the course; 62.5% of the
interviewed students - 75-100% of the course.

RESEARCH METHODS

Development of information support for decision support systems for quality
management of the educational process can be solved by using the methodology of
system ergonomic analysis developed in the functional-structural theory of
ergotechnical systems.

The concept of building formal models of the human-machine system includes
many special component and morphological structures.

Information about system components (component structures) and the
relationships between objects (morphological structures) is presented as a set of
knowledge bases and databases. An interconnected set of these structures is called a
generalized information model of the human-machine system.

This model is suitable for all types of systems: production, information,
operational, as well as information processing and management systems.

The specificity of the class of information systems for quality management of
the provision of educational services requires the construction of new models focused
on this subject area (on the basis of known theoretical and methodological results
(Adamenko A. N., Asherov A. T., Berdnikov 1. L., Gubinsky A.l. & Evgrafov V.G.)
[4].

THE RESULTS AND DISCUSSION

The general approach to determining the information needs of PTD (persons
who take decisions) for quality management of the educational process is shown in
Fig. 2.

All the necessary components of the PTD information model for quality
management of the educational process can be given by the formula (1).

Description of symbols and interrelations of models are presented in Fig. 2.

IMOPR=<MMS,MPA,0zs,SOA> (1)

The analysis of the list of information about the processes of questioning of
students, necessary for decision-making on quality management of educational
process, allows us to conclude that this information can be set using two classes of
structures: component and morphological (Adamenko A. N., Asherov A. T.,
Berdnikov I. L., Gubinsky A.l. & Evgrafov V.G. [4], Lavrov E.A., Pasko N.B.,
Barchenko N., Borozenec 1. [5]).

Component structures are introduced to identify the essentials needed to
describe the processes of questioning, morphological structures - to specify the
relationships of different nature between the entities isolated in the component
structures. Then the complex of system models MMS of the information model for
the PTD will be represented by the scheme shown in Fig. 3. and the structural
formula (2):

MMS=<KF, KS, KKaf, KD, KT, KAn, MPAn,MProekt> (2)
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Fig. 2. Approach to the definition of information needs of PTD (persons who
take decisions) for quality management of educational process

Method of describing the
results of the

questionnaire, (SOA)

Complex system models
(MMmS)

Model rules for the analysis of
results (MPA)

Request processing
mechanism model (Ozs)

nformation about the results of
the analysis for making a
decision

Request
PTD

(persons who take

Fig. 3. Models required for decision-making on quality management of the
educational process
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Description of accepted symbols is shown in Fig. 4

Complex system models, MMS

Component, KB Morphological, MP

- Component-faculties, KF Model of results of the questionnaire
process, MPAn

|| Component-specialty, KS

Design model, MProekt

L Component-depariment, KKaf

- Component-discipline, KD

|| Component-teachers, KT

L__| Component questonnaire, KAn

Fig. 4. Structure of the complex of system models for quality management of the
educational process

Component-faculties KF. The model represents information about the
organizational structure of an educational institution:

KF =<{KodF;, NameF}}|| =12....L, >, 3)

where KodF; —code of the I-th faculty of the educational institution; NameF, — name
of the faculty with the designation KodF;; Ly — number of faculties of the educational
institution.
Component-specialty, KS. The model represents information about the specialty
available in the educational institution and its affiliation with the faculties:
KS =< {{ShyfrS,,, NameS ,, KodF, }‘n = 1,2,...N0,}‘l =1,2,..L, >, 4)

where Shyfr, — the code of the n-th specialty at the faculty with the designation
KodF;; NameS,—the name of the n-th specialty at the faculty with the designation
KodFl; No —number of specialties at the faculty with the designation KodF;.
Component-department, KKaf. The model represents the information available
about the department at the educational institution and its affiliation with the
faculties:
KKaf =< {{KodKaf,,, NameKaf,,, KodF,}|k =1.2,.. K|l =12,..L, >, (5)

where KodKafy; — the code of the k-th department at the faculty with the designation
KodF;; NameS,— the name of the k-th department at the faculty with the designation
KodFl; Ko —number of department s at the faculty with the designation KodF;.
Component-teachers, KT. The model represents the information available about
the teachers at the faculty
KT =<{{{KodT,,,FIOT,,, PosT,,,KodKaf,,KodF, }ji =12,... 1, }k =12,. K, | =1.2,..L, >, (6)

where KodTjq — code of the i-th teacher of the k-th department of the I-th faculty;
FIOTjq — surname, name, patronymic of the i-th teacher of the k-th department f I-th
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faculty; PosTin — position of the i-th lecturer of the k-th department of 1-th faculty;
ok — the number of teachers of the k-th department of the 1-th faculty.
Component-discipline, KD. This model provides a set of disciplines that are
taught in all courses of all specialties in all faculties of the educational institution.
KT =< {{{{{KodD,_,, NameD, ,,ShyfrS,,,z,KodT,,, KodKaf,,, KodF,}

|2 € {12,053 31 = 1.2, Ny i € (120000 L 1l = 1200 K )l = 12,00 L >, (7)

where KodD,, — code of the discipline, which is taught at the z-th course of the
specialty ShyfrS,; of the Faculty KodF, teacher KodTi, department KodKafy;
NameD,, — the name of the discipline, which is taught at the z-th course of the
specialty Shyfr, of the Faculty KodF, teacher KodTj department KodKafy; z — a
course on which discipline is taught.

Component - questionnaire, KAn. The model describes a set of questionnaires
that can be used to conduct questionnaires at all faculties of an educational
institution. This takes into account all specialties, all courses and all academic
disciplines.

nzl »

KAn =<{KodAn, ,TextAn, ,KodF ,ShyfrS, Kurs,KodD,KodT,

{Quest,, {Answ, ,}m=12,.., M, }e=12,.E, }|h =12,..H, >, (8)
where KodAny, — the code of the h- questionnaire; TextAny — title (summary) of the h-
questionnaire; KodF — code of the faculty; ShyfrS — code of the specialty;
Kurs — course of study; KodD - code of the discipline; KodT — code of the teacher;
Questeh — question of the h- questionnaires with the number e; Answyen — m-th
answer is the e-th question of the h-th questionnaire; Mo, — number of options for
answers to the e-questions of the h- questionnaire; E., —number of questions of the h-

questionnaire; HO—number of different questionnaires used in the questionnaire.
Morphological model of the results of the questioning process, MPAn. The

model represents the set of student responses received as a result of the questionnaire.
MPAn =< {KodAn, DateAn, KodF , ShyfrS, Kurs, KodD, KodT,

{Quest,, Answ,j € 1.2, ot i = 12, T gy} >, 9)
where Questi — i-th questions of the current questionnaire; Answi; — j-th answer of the
i-th question of the current questionnaire; Ixogan — the number of questions in the
current questionnaire; Jo; — the number of answers to the i-th questions of the current
questionnaire.

Design model, MProekt. The model represents the result of solving the data
analysis of the conducted questionnaire and contains:

1) the level of questioning (educational institution, faculty, department, etc.);

2) the name of the questionnaire (summary);

3) the list of questions of the questionnaire;

4) the names of the answers regarding the quality of teaching disciplines;

5) the value of answers to each question form, grouped by the levels of the

questionnaire.
M Proekt =< {TextAn,[VNZ],{[ NameF,],[ NameS ,],[ NameKaf,,|,[ FIOT,, ], NameD ],

{Quest,,{[ AnswF,],[ AnswS,,1,[ AnswKaf ,, ,[ AnswT,,, ],[ Answ, ]}‘e =12,.,E,}}
ze{1.2,..5}n e (1.2,... Ny i € {1.2..... Loy k€ {1.2,.. K )l =1.2,..L, > (10)
where TextAn— name (content of the questionnaire); VNZ— name of the educational
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institution; Quest. — e-questions of the questionnaire; AnswF. — the value of the
answering to the e- questions at the level of the I-th faculty; AnswS., — the value of
answering e- questions at n-th specialty of 1-th faculty; AnswKas — the value of
answering e-questions at the level of the k-th department of the I-th faculty;
AnswTei— the value of answering e-questions at the level of the i-th teacher of the k-
th department of the 1-th faculty; Eo— the number of questions in the questionnaire.

The «[ ]» symbols in the model (10) mean that the brackets contain optional
elements.

Thus, the content of the task of analyzing the results of the questionnaire can be
presented as a task of information formation to support decision-making on quality

management of the educational process (Fig. 5).
Given: Must be formed:

Component model i
CRICD | D

Morphological model

PTD Characteristics of the request

Request
< 4 H . 5 H . 4
— Questionnaire; date of the questionnaire; date of completion

of the questionnaire; level of questioning >

Fig. 5. Illustration to a meaningful statement of the problem of information
formation to support decision-making on quality management of the educational
process

Model of the query processing mechanism, Ozs. To ensure the effective use of
information, we introduce the model of the mechanism of request processing - Ozs.
The model is designed to display a set of possible PTD requests that arise during the
analysis of the results of the questionnaire, and the answering to them. As a result of
PTD request, a sample of questionnaire data is generated for analysis. In the request,
for example, the PTD indicates the questionnaire period, the level of questioning. In
addition, the model provides in a formalized way the methods of forming responses
to the operator-manager.

The structural formula has the form:

Ozs = <{Zi; INTi1}|i=1,2,... . Kz>, (11)
where Zi — i-type request; INTi — a set of interface elements with program modules
for the implementation of i-th type requests, Kz - the number of requests.

The structure of any i-th request in general can be represented as follows:

Z, = {Ztip,;Pr,; Ztext,; {xih}|h =1,2,...,k;; {Otv[,}|l =1,2,...,m,}, (12)
where Ztyp; — 1-type request (code); Ztext; — content (text) of the request; Pr; — the
rule of the request in a logical representation (predicates, conjugated operations,
disjunction, and negation); x;, — attribute (the answer to the questionnaire), the value
of which must be displayed; k; — the number of attributes displayed by the i-th type
request; Otv; — Ist structural element of the answer to the request of the i-th type;
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mi - the number of structural elements of the answer.

The set of interface elements with program modules for implementing the
requests of the i-th type INTi, specified in formula (11), depends on the software
environment in which the decision support system is implemented by PTD.

For example, it might be MS Excel, MS Access, MS SQL Server, etc. To
implement the i-th type request, the set of elements of the INTi interface has the
form:

INT, =< {{Wind {TipE n=12,..ks=12,..m}> (13)

where Wind;s - s-th window for i-type request; SetWind;s - s-window assignment for
i-type request; TipEis, NameEis, NameE;, - the type of the nth element of the s-th
window, the name of the n-th element of the s-th window, the appointment of the nth
element of the s-th window for the request of the i-th type, respectively; kis - the
number of elements of the s-th window for the i-th type request; mi - number of
windows to fulfill the i-type request.

The models given by formulas (12) and (13) are common to all types of request.
On their basis, models are created for specific request.

Models of rules of analysis of results, MPA. The analysis process consists in the
fact that at each step of the analysis, from the whole set of answers to the
questionnaires, a sample of answers on the query PTD is formed (formula (11) is a
model of the query processing mechanism, Ozs). Selection criteria may specify the
specific meaning of the faculty name, specialty, course, discipline, type of
questionnaire, teacher's name, etc. The set of answers received (student-filled
questionnaires) are subject to the rules of analysis of the results in order to obtain the
results of each question or question.

Therefore, the MPA model can be represented as the set of rules of frequency
formation (%) of answers to all possible questionnaires for all variants of answers at
the specified level of questioning. These rules are defined by formulas whose
operands are the notation (codes) of questionnaires, questions, answers, combined by
logical and arithmetic operations.

MPA=<{KodAn,,{Quest , ,{Answ,,,a,,}

meh?

SetWind.

is?

NameE,  ,SetE, }

isn? isn

is? isn?

m=12.Myle=12 .Eh=12..H,>  (14)

where KodAn, — the code of the h-th questionnaire; Quests, — question h-th
questionnaire with the number e; Answpe, — m-th answer of the e-th question of the
h-th questionnaire; MOeh — the number of options for answering the e-question of the
h-th questionnaire; amen —tule of formation of frequency (in%) of the m-th variant of
the answer to questions Questy, within the conducted questionnaire (sampling of
filled questionnaires); Eqn — number of questions of the h-type questionnaire; Hy — the
number of different types of questionnaires used in the questioning process.

In general, anen can be represented by a formula:
NAn

(Za;eh)
a _#XIOO, (15)

meh —
An
where NAn — the number of sample questionnaires taken for analysis; aimen — the
presence or absence of the answer to option m to the question Quests, the
questionnaire with number i is determined by the formula:

ISSN 2567-5273 69 www.moderntechno.de



Modern engineering and innovative technologies Issue 14 / Part 2 (\§

4 1, if (Answ,, = AnswAn.,)
0, in all other cases (16)

where AnswAni,, answer to the question Questy, specified in the sample
questionnaire with number 1.

Example of realization. A series of computer experiments conducted on the
input and survey materials held at SNAU to investigate the effectiveness of the
proposed models. The questionnaire was attended by students of the first year of
specialty 073 "Management" of the Faculty of Economics and Management. MS
Excel 2016 spreadsheet processor is used for automation.

The automation environment is chosen based on the fact that spreadsheets are an
ideal tool to perform calculations of any complexity without the expense of
programming, ensuring the storage of large arrays of information such as relational
databases.

All the data needed to automate the process of questioning and analyzing the
results are submitted in the form of tables (database) MS Excel. The list of table
attributes and their arrangement correspond to structural formulas (3) - (14).

- B c (=]
L Questionnaire 01
CQuestion | The text of the guestion Possible answers
= code
Hows many % of the course have you attended 1 - less than 25 %&; 2- 25-50%,; 3 - S0-
E 2 during the semester? T5%; 4 - 75-100%.
Assess the quality of the learning support 1 — satisfied; 2 — partially satisfied;, 3 —
materials used during the course [lectures, dissatis fied.
tests, workbooks for practical / laboratory
f Pl classes)
Assess the relevance of the lecture material 1- not relevant; 2 - parthy relewvant; 3 —
E = relewvant.

Does the lec interactive YWES - uses;, NO — does not use.

ng [computer,

E a multimedia pr
Does the teacher
mastering the th

methods for ¥ES- uses; NO — does not use.
erial [team tasks,
. et j T
Assess the lewel of satisfaction with the quality |1 — satisfied; 2 — partially satisfied; 3 —

=3 =3 of the Mood platform?™ dissatis fied.

Assess the lewel of accessibility and 1 — ewverything understand, satisfied; 2 —
sibility of teaching materials partially understand, partially satisfied; 3 —

3 r not understand, dissatis fied.
ewel of a teacher's culture in 1 — high; 2 - medium; 3 - low .
o = ing with students
stand the scale of assessment = WES — understand; MO — not understand.
scoring) by the teacher for each
a1 =
YES — succeeded; NO — failed.
2 10
ently your own 1 — satisfied; 2 — partially satisfied; 3 —
lewel of knowledge on within the dissatis fied.
= 11 |course
Do you consider the co important in terms | YES- important; NO - not important.
= iz of your specialty?
N4 = okl Anabrsis Completed guestionnaires Department Specialioy Quesiion
0 . . . .
Fig. 6. List of questions of the questionnaire
A B C D E F G H 1 J K L L% N O P
Question |Qcl |Qc? (Qc3 |[Qed4 |QcS Qe [Qo? (Qce8 |Qe9 |Qcl0 (Qell (Qel2 | Faculty | Specialty | Code of
naires code code the
departm

1 ent
2 1 1 2 3|Yes Yes 1 1 1fYes |Yes 1|ves 101 73 15
3 2 1 2 3|Yes Yes 2 3 2|Yes |Yes 1|ves 101 73 15
4 3 2 2 2|No Mo 2 2 2[No |Yes 1|ves 101 73 15
S 4 3 2|No Mo 3 2 2|Yes |Yes 2|vYes 101 73 15
53 =] 1 1 1llYes Yes 1 1 Yes |No 3[No 101 73 15
7 =] 4 1 2|¥Yes Yes 3 2 1fves |Yes 2|ves 101 73 15
8 7 1 2 1llYes Yes 1 1 1fves |Yes 3|ves 101 73 15
S 8 2 2 2|No Yes 2 2 No  |Yes 2|¥Yes 101 73 15
10 El 1 1 3|Yes Yes 1 1 Mo |Yes 1|¥Yes 101 73 15
11 10 3 3 1Mo Mo 3 1 3|¥Yes |No 3[No 101 73 15
12 11 2 2 2|Yes Yes 2 2 1|¥Yes |No 3[MNo 101 73 15
13 12 1 1 1|Y¥es Yes 1 1 2|¥es |Yes 2|Yes 101 73 15
14 13 4 2 2|No Mo 2 2 2|¥Yes |Yes 3|ves 101 73 15
15 14 4 2 2|¥es Yes 2 2 2|¥Yes |Yes 1|¥es 101 73 15
16 15 3 3 3|Yes Yes 1 1 2|Yes |Yes 2Z|vYes 101 73 15
17 16 2 2 2|Yes Yes 2 2 1fYes |Yes 3|Yes 101 73 15
18 17 1 1 1llYes Mo 1 1 1fYes |Yes 3|Yes 101 73 15
19 18 3 3 3| Mo Yes 3 3 1fYes |Yes 2Z|vYes 101 73 15
20 19 4 1 3|Yes Yes 1 1 1fvYes |Yes 3[MNo 101 73 15
21 20 4 1 1Mo Mo 1 1 Mo |Yes 2|vYes 101 73 15
22 21 1 1 3|Yes Yeas 1 3 Yes |Yes 3|Yes 101 73 15
R _A_nal',e'si; CE:mple_t-e-d que‘s‘tionnaire_s ESepartlﬁ-z-nt g -Speciaﬂ?,.- o -Questil:un - |_:B-CLI|':‘.-" =] o

Fig. 7. Questionnaire answers (fragments)
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Figure 6 and Figure 7 show the fragments of MS Excel 2016 worksheets with a
list of questions and answers of the student’s questionnaire, respectively.

The frequency (%) of the answers to all questions in all possible variants within
the limits of the conducted questionnaire was determined by formulas (15) and (16).
MS Excel's built-in functions and array processing formulas were used. The result of
the analysis is shown at Fig. 6-8.

A B C D E F G H
(Question The text of the question Possible answers Answers

1 code

2 YES | NO 1 1 3 4
How many % of the course have you attended |1 - less than 25 %; 2- 25-50%; 3

3 1 during the semester? - 50-75%; 4 - 75-100%. 28,21%| 25,64%| 25,64%|20,51%
Assess the quality of the learning support 1 - satisfied; 2 - partially
materials used during the course (lectures, tests, [satisfied: 3 - dissatisfied.

4 2 |workbooks for practical / laboratory classes) 32,50%| 42,50%| 25,00%
Assess the relevance of the lecture material 1- not relevant; 2 - partly relevant;

3 3 3 - relevant. 23,08%| 35,50%| 41,03%

Does the lecturer use modern interactive teaching | YES - uses; NO - does not use.
aids for better learning (computer, mulimedia

6 4 |projector, efc.)? 70,00%|30,00%
Does the teacher use applied methods for ‘YE3- uses; NO - does not use.
mastering the theoretical material (team tasks,
7 5  |business games, case methods, etc.)? 75,00% | 25,00%
Assess the level of satisfaction with the quality |1 - satisfied; 2 - partially
8 6 |ofthe Moodle platform? satisfied, 3 - dissatisfied. A000%| 32,50%| 2750%
Assess the level of accessibiity and 1 -everything understand,
comprehensibilty of teaching materials satisfied; 2 - partially understand,
partially satisfied; 3 - not
9 7 understand. dissatisfied 47 50%| 3750%| 15,00%
Assess the level of a teacher's cuture in 1 - high; 2 - medium; 3 - low.
o 8 communicating with students a0,00%| 3750%| 5,00%

Do you understand the scale of assessment of | YES - understand; NO - not
knowledge (scoring) by the teacher for each understand.

11| 9  |assignment? 85,00% | 15,00%
Have you mastered the material for the self-study | YES - succeeded; NO - failed.

12| 10 |within the course? 82 50% |17 50%
Try to assess just and independently your own |1 - satisfied; 2 - partially

13| 11 |level of knowledge acquisition within the course  |satisfied; 3 - dissatisfied. 47,50%| 25,00%| 27,50%
Do you consider the course important in terms of | YES- important; NO - not

14| 12 |your speciaty? important. B2,50% |17 50%

15

KL Analysis /* Completed questionnaires  Department . Speciafty . Question . Faculty /%3

Fig. 8. The results of the analysis of the conducted questionnaire

CONCLUSIONS AND PROSPECTS FOR FURTHER RESEARCH

The offered complex of information models allows to define the structure of
information support of the quality management system of educational and
educational process of HEI. A set of system models is offered to determine the
structure of information support of decision support systems for quality management
of educational process at higher education institution (HEI).

Information models are set up by means of component and morphological
structures that describe the essence of the student questioning process and the
relationship between the entities. Here is an example of a computer model
implementation based on input and survey materials conducted in Sumy National
Agrarian University.

Such an assessment is necessary to adjust actions in the educational processes of
higher education institutions and to make changes to the organization's management,
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educational programs and learning technologies, as well as accreditation of
specialties. The quality of education or the output of a specialist required by
employers depends on the quality of work of the teacher. Accordingly, the issues of
quality control and assessment of the teacher's work are one of the difficult and
important tasks in managing the quality of education. It should be noted that the
criteria for assessing the quality of the teacher's work is not normatively defined.
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Anomauin. Ocnoenoio Oisibhicmio 3axnady euwgoi oceimu (3BO) € naoanus oceimmix
nocuye, AKa Mae OpiEHMy8amucs Ha CROAHcUBayd. J{o cnocusauis OisibHOCMI 8UUL020 HABUAILHOZO
3aKnady GiOHOCAMb 5K 308HIWHIX (pobomodasyi, Oepiicasa i CYCRIIbCMEO 8 UYIIOMY), mak i
6Hympiwnix  (cmyoewmu, euxkaaoaui, Kepienuymeo 3B0O). Ha niocmasi Hasaenoi (8
Hegopmanizosanomy abo gopmanizosanomy euensdi) inpopmayii npo axmuuHull Cman cucmemu,
KepiBHUKU PI3HUX PIBHI8 NPULLMAIOMb DIULEeHHS 3 YIPABIIHHA AKICIIO HABYAIbHO-8UXOBHO20 NPOYECY
6 3BO. Ilpu yvomy o0cobiueo cocmpo cmosmv NUMAHHA 3a0e3nedeHHs 8XIOHUMU OaHUMU ma
gopmanizosanozo onucy npoyecieé Qynxkyionysanus cucmemu. Ilpobrema moodice 6ymu eupiuiena
WAAXOM PO3pOOKU  THGOpMaYilino20 3abe3neueHHs cucmem NIOMPUMKU NPULHAMMA  PilieHb
(CIIIIP) 3 numaHb ynpasninHsa SKICMIO HABYANbHO-8UX08H020 npoyecy 3BO (Ons kepisnukis,
3a6idysauie kaghedp, NpayiHUKIE HABYATLHO-MEMOOUYHUX 8I00iNi6 ma IHWUX 0ci0, wWo
8i0n08ioaroms 3a ypaxysamus ‘“100cbkoco hakmopy”).

Knwuoei cnosa: wnasuanvHuii npoyec;, AKiCMb 0C8IMU;, MEHEONCMEHM, MOHIMOPUHS;
KOMNOHEHMHUU AHAli3; MOPOono2iuHULl aHANl3, IHhopmayitina cucmema.
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SMART APPROACH OF PASSENGER TRANSPORT TECHNICAL

EQUIPMENT
CMAPT HIAXIJ TEXHIYHUX 3ACOBIB MACAXKUPCBKOI'O TPAHCITIOPTY
Romanenko E.A. / Pomanenko E.A.
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Mapiynons, eyn. Yuieepcumemcoxa 7, 87500

Anomayia. Jlocniodxcenns nokasylomos, wo 600CKOHANEHHA NIAHYBAHHA | YNpAGIiHHA
MPAHCNOPMHUMU ~ CUCEMAMU  MICma Maloms 00CUmMb  BUCOKUU nomeHyian. Y cmammi
NPOAHANI308AHO THCIPYMEHMU BUPIUEHH MPAncnopmuoi npobnemu cydactozo micma. CMAPT
nioxio 00 CMEOpeHHs IHPPACMPYKMYPU MEXHIYHUX 3ac00i8 NACAACUPCLKOZO MPAHCHNOPMY
nepeobauac CmeopeHHs HAUKOPOMWUX 36'A3KI8 MIdC OCHOBHUMU NYHKMAMU NepeMiujeHHs
naca)cupis, 0ONA0HAHHA Yux NYHKMI8 HeOOXIOHUMU MEXHIYHUMU 3acobamu ma cnopyoamu, ooik
00C52i6 NACANCUPCLKUX Nepese3eHb | 6UMo2 00 DIieHA KoM@opmy 6 npoyeci 8uOOpy pPyXomozo
CKady i munie MpaHcnopmuux 3acoois.

Kniouogi cnosa. Micvke cepedosuwe, yugposi mexnonozcii, CMAPT nioxio, nacaxcupcoki
nepeseseHts

Berynm.

EdexTuBHuii po3BuToK MicT YKpaiHum moTpedye MepeTBOPEHHS TPAHCTIOPTHOI
iHppacTpykTypu. Crucrema MICBKOTO TpaHCIOPTy Oarato B YoMy (opMye CTHIIb
KUTTS 1 IEPECYBAHHS JIIOJIEH B yMOBAaX MICT, IUIONIA SIKMX CTAHOBHUTH JACCATKHA THUCSIY
rexktapiB. MiChbKuil TaCaXKUPCHKUN TPAHCIIOPT MOBUHEH BUPINIYBATH TaKi 3aBIaHHS
SIK CTBOPEHHSI KOM(MOPTHUX, TOCTYIMHUX 1 OE3MEUHUX CTIOCOO1B IEPEMITIICHHS.

[IpoGnemMu BHOCKOHAJICHHS TUIAHYBaHHS 1 YIPaBIiHHS TPaHCIIOPTHUMHU
CHUCTEeMaMH MiCTa € HaBaXMBilmMH. L{e 3amexuTh Bif TOTO, 110 Bij iX pillICHHS Ha
BIJIMOBIJHOMY HayKOBO-T€XHIYHOMY PiBHI 3aJIe)KUTh €(PEKTUBHICTh (DYHKI[IOHYBaHHS
BCIX CUCTEM BUPOOHUIITBA 1 0OCTYTOBYBaHHS B MICTI.

OCHOBHHUI TEKCT.

Kommiekche BUPIIIECHHS 111704 npobJieM 00YMOBJTFOETHCSI
0araToQyHKIIOHAIBHUM 1 CKJIAJHO CTPYKTYPOBAaHHUM CKJIAJIOM CHCTEM MICBKOTO
TPAHCIIOPTY, AKTHUBHOIO TIOBEIIHKOI TPAHCIIOPTHUX TMIPOIECIB, PI3HOMAHITHICTIO
(YHKIIIOHYBaHHS 1 B3a€EMOJII OKpPEeMHUX TPAHCMOPTHUX TOTOKIB. B pamkax
TOCTIKEHHST HEOOXIHO TpOaHaIi3yBaTh HANPSIMKA BIOCKOHAJICHHS CHCTEMH
MICBKOTO TPAHCIIOPTY Ha OCHOBI BIPOBAHKCHHS 1HTEICKTyIbHHX TPAHCIOPTHUX
CHCTEM.

Bce e pobuth HEOOXiTHUM BHUKOPHCTAHHS Cy4YacHHX LU(POBUX TEXHOJOTIH
yIpaBJiiHH 1 BUpiIEHHs [IUX 3aBaaHb Ha piBHI CMAPT-cuctem [1].

VY peanbHMX yMOBaxX Ha PIBEHb PO3BUTKY IHTEJIEKTyaJIbHUX i1H(OpMAIITHUX
CHUCTEM B HalllOHAIBHOMY 1 MDKHapOAHOMY MaciiTadax BIUIMBAIOTH (hakTopH, sKi
CTPUMYIOTh BUKOPHCTAHHSA JaHUX TEXHOJOTIH TpHW YOpaBIiHHI 1 oOpraHizaimii
JIOPOKHBOTO pyXy. Cepesl HUX MOYKHA BKa3aTH:

— BIZICYTHICTh METOMIB OIIIHKH e€()EKTUBHOCTI POOOTH IHTENEKTyaabHOI

tpancnoptHoi cuctemu (ITC) nnst 3amydeHHs iIHBECTHUIIIN;
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— HEJOCTaTHBO pO3BUHEHE IH(dOpMaIiiiHe 3a0e3MMedueHHsT aBTOMOOIUIBHOTO
TPaHCTIOPTY;

— BIJICYTHICTb METOJIB BUSHAYECHHS MapaMeTPiB JOPOXKHBOTO PYXY «HA JHOTY»
JUTsl 3ACTOCYBAHHS B pPO3paxyHKaxX TPAHCIIOPTHUX MOJEIIEH;

— BIJICYTHICTh METO/IIB MMPOTHO3YBAaHHS Ta OI[IHKH SIKOCTI pyXy Ha MEpPEKEBOMY
PIBHI.

VY nocHmiKEHHSX TPAHCTIOPTHUX MOTOKIB 3aCTOCOBYIOTHCS METOJIU, aJTOPUTMHU
Ta imei HeMHINHOT AWHAMIKM 1 MOXJIMBOCTEH YMpaBIiHHS. 3aCTOCYBaHHS TaHHUX
METO/I1B 00YMOBJICHO HAsBHICTIO CTIMKHUX 1 HECTIMKUX PEXKUMIB PyXy TPaHCIIOPTHOTO
MOTOKY, a TaKOXX HENIHIMHUMHU 3BOPOTHUMU 3B'SI3KaMHU, BTPATOIO CTIMKOCTI B pasi
3MIHU YMOB PyXYy.

Jlyist parioHabHOI OopraHi3arii pyXy HOTOKIB TPAHCIIOPTY HEOOXiTHO BUPIIIUTH
Taki 3aBJaHHS: MPOBECTH OIIHKY MaKCHMAJbHOTO IMOTOKY B MEpeXi, BU3HAYUTH
HaWO1IbIl €(EeKTUBHUIN PO3MOJILT MOTOKY, BU3HAUYUTH BY3bKI MICIS B IpoIecax i
3abe3neunTy ix dikBigamiro. KpiM Toro, HeoOXiIHO po3paxyBaTH CyMapH1 BUTpaTH
yacy MpU TMEpeMillleHHl 3 TMOYaTKOBOIO B KIHIIEBI NMyHKTH. B SKOCTI OCHOBHMX
MOKA3HHUKIB TIOJIMIIEHHA SKOCTI OOCIyroBYBaHHS [MAacaXXUpiB CIiJ BKa3aTH
3MEHIICHHS] BUTpAT 4Yacy Ha MepecyBaHHs 1 MOMIMIIeHHS KOoM(pOpTadeabHOCTI
MMO13IKU.

JIyist TOINIIeHHs] TMOKA3HUKIB SKOCTI B MPOIECI MPOEKTYBaHHS TPAHCIOPTHUX
CUCTEM HEOOX1IHO:

— ONTHMI3yBaTH TapamMeTpHU TPAHCIIOPTHUX MEPEX (MPOTSHKHICTH MapIIPYTIB,

IIUIBHICTh, 1yOJFOBaHHS MapIIPYTiB 1 T.11.);

— TOJIMIIMTH TEXHIYHI TapaMeTpH TPaAHCIIOPTHUX 3aC001B;

— BU3HAYWTHU ONTUMAJIbHI IHTEPBAIM PYXY 1 30UIBIIATH iX PETYISIPHICTD;

— YIOCKOHAQJIHUTH CTPYKTYPY MApKy PYyXOMOTO CKJIAaay 1 MABUIIUTH KOE(IIIEHT

HOr0 BUITYCKY.

HaliBaxmuBimmM  1HCTPYMEHTOM  BHUPIIIEHHS  TPAHCIOPTHOI  IPOoOIeMu
Cy4aCHOTO MiCTa € PO3yMHO OpraHi30BaHUN, KOM(OPTHUNA MICBKUNA TPOMAJICHKUN
tpanciopt (MI'T). BimHocHO #oro mOBHHHO OyTH TIPOBEICHO peTebHE
JOCIIJKEHHS: OllIHKa HasBHOI 1HQoOpMalli Npo MICHKUN IPOMaJCbKUI TPaHCIOPT,
MICBKOI TEepUTOpii 1 MNaCaKUPOYTBOPIOIOUMX O00'€KTIB, MACAXUPOIMOTOKIB Ha
MapuIpyTax 1 KOPECIOHACHIIISIX MK palloHaMH.

Tak camo, sk 1 B pasi cuctemu opranizamii pyxy (COP) omparpoByeThes
CTPYKTypa CXOBHUIA JIaHUX MICBKOTO I'POMAJCHKOTO TPAHCIOPTY, PO3POOISIOTHCS
MPOTO3HIIi TIPO CTBOPEHHS Ta BIPOBAKCHHS CHCTEM 300py iH(bopmariii,
3MIMCHIOETBCS 3allyCK HWOTO B eKCIUTyaTarlito 3 HeoOXimHuMu iHTepdeiicamu.
dopMyBaHHS Takoi 1HPOPMAIIMHOT 0a3u CUCTEMHU JO3BOJIUTH MEPEUTH O PO3POOKH
MmoBHOMACIITaOHO1 1H(OPMAIIHHOT TPAHCTIOPTHOI MO MiCTa.

VY 3apyOikHUX KpaiHax I yIpaBIiHHS TPAHCIIOPTHUMH MTOTOKaMHU PO3pO0JIeH]
1 BUKOPUCTOBYIOThCS TIporpamHi 3acobm, taki sk PTV VISION VISSIM, VISUM,
AIMSUN 1 1.n. B ganmii yac B po3BUHEHUX KpaiHax €BpOMENWCHKOTO COIO3Y IS
IUTAaHYBaHHS 1 OopraHizallii BYJUYHO-JOPOKHBOI MEpexki 3aCTOCOBYETHCS Iporpama
PTV VISION VISSIM, ska Mae MOXIHMBICTh aHaJI3yBaTH pyX IIIIOXOMIB 1
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TPAHCIIOPTHUX 3acO0IB, MPOTHO3YBAaTH 3aTOPH, (OpMyBaTH ONTUMAJbHI Trpadiku
pyXy TpaHcnopty [2].

VISUM 3acrocoByeTbest ajis TOOYAOBH MOJENEH TPAHCIOPTHHUX IOTOKIB, a
TaKOXX ONTHUMI3allli Ta IUIAaHyBaHHA pPyXy TpaHCHOPTy. Bci ydacHWKH pyxy
IHTErPYIOTHCS B €IMHY MaTEMaTUYHY TPAaHCTIOPTHY MOJemb [3].

AIMSUN no3Bossie OyayBaTH MOJAENI pPyXy Ha MICBKHX TPaHCIOPTHUX
Mepekax, aBTOMAaricTpaisixX, KUIbLIEBUX AOporax i posramykeHHsx. [Iporpama mae
MO>KJIMBICTh YINPABIIHHA PYyXOM 3a JIOMOMOIOI0 MOBIJOMJIEHb MPO 3aBAHTAKEHICTDH
TPAHCIIOPTHUX JIHIA 1 BY3/]iB, @ TaKOX 3a JOMOMOro 3MiHU rpadika poOOTH
ceiiodopiB. AIMSUN mnpusnaueHuit maiisg po6oty (axiBIliB ympasiiiHb OpraHizamii
pyxy.

barato BenmMKuxX MICT MalOTh TaK 3BaHl CBITIO(GOPHI 30HU — «PO3YMHI»
ceiTiioopu. s pobotn Takux CBITIO(OPIB 3aCTOCOBYETHCS aJalTHBHA CHCTEMa
YIpaBIiHHS MepeMUKaHHsIM cBiTiIOhopiB. Takuii crocid poOOTH € MPOAYKTUBHUM 1
€KOHOMIYHHUM, IO TOBOAWTHCS MPAKTUYHUM JIOCBIIOM. 3TIAHO 31 CTAaTHCTUKOIO,
MPOITYCKHA 3AaTHICTh BYJIMYHO-TIOPOKHBOT Mepexi 30utbmryeThest Ha 30%, a 3 orisamy
Ha HEBUCOKY BapTICTh 1 MPOCTOTY YCTAaHOBKH, 3aCTOCYBAaHHS TMOMIOHOI CHCTEMH €
parioHaTbHUM 1 €)EKTUBHUM.

BukoHaHHSM TIPOEKTIB 3 TPAHCIIOPTHOTO MOJEIIOBAHHS 3aiMAa€ThCS KOMITaHIs
A + S 3 Himeyuunu (Hpesnen). Lle iHHOBaIIitHUI TPOEKTHUI 1HCTUTYT, HANIPSIMOM
TISUTBHOCT1 SIKOTO € TPAHCIOPTHE MOJCNIOBAHHSA 1 IUIaHYBaHHS, MPOEKTYBAaHHS
00'€KTIB JOPOXKHBOI 1HOPACTPYKTYpU Ta KOMIUIEKCHA Bizyamizaiis. [loganbimmit
PO3BUTOK MOJSTaE Y (POpMyBaHHI IHTEJIEKTYaJIbHOT TPAHCTIOPTHOI CUCTEMH, PO3pOOIIi
KOHIIEIIi, i CTPYKTypH 1 moeTtanHoi peanizauii. Baxxnuea po0boTa 1mno pereabHOMY
TECTYBaHHIO CHCTEMH, MEPEBIPKU Ta OLIHKMU ii Mpane3laTHoOCTl Ta e(eKTUBHOCTI, a
TaKOXX IOCTIMHA po3poOKa MPOIO3UIIINA BapiaHTIB ONTHUMI3AIlll ICHYHYOI CHCTEMU
YVOpaBIiHHS MICBKOIO TpaHcmopTHO cucrtemoro (MTC) 1 ocobmmBO MiChKHit
TPOMaJICBKUIN TPAHCIIOPT.

MoxHa BHAUIATA TpU PiBHI OOpoOKHM 1 30epiranHs iH(oOpMaIlii cHUCTeMHU
ympasiiaas MTC [4].

[Tepmmii piBeHb 1HGOpPMAIITHOTO 3a0€3MEUEHHS CHUCTEMU SIBJISIE COOOIO
KOOPJIMHYIOU1 Opranu ynpasiiHHsa. KoMm'torepy KepiBHUKIB TiAPO3ILIIIB ONTEPaATHBHO
OTPUMYIOTh 1 aHAMI3YIOTh JaHI MPO MIChKY 1H(PACTPYKTYpy, MICIE3HAXOKCHHS
HAWOUIBII BIABIAYBAaHUX MICIb MICTa, BYJWYHO-TOPOKHBOI MEpEXkKi, MOTEHIIHHUX
MepPEMIIICHHIX MacaXupiB 1 T.1.

i mani pa3om 3 iHQopmaIlli€0 MPO HASABHICTb TPAHCIOPTHUX PECYPCIB
HEOOX1/IH1 JJIsl BUBHAUCHHS palllOHAJIbHUX BapiaHTIB PO3BUTKY CUCTEMHU TPAHCIIOPTY.
3acTOoCyBaHHS IIMX BaplaHTIB MPU MPUUHATTI PIIICHb CIPHUSE MIJABUIIECHHIO SKOCTI
IUTAaHYBaHHS PO3BUTKY MICHKOI TPAHCIOPTHOI 1HOPACTPYKTYPH.

Hpyruii piBeHb BIAMNOBIAA€ YIPaBIiHHA OKPEMHMH BHUJAMH TPAHCIIOPTY.
Iadopmariiss TyT mepenbdadae BiIOMOCTI MPO TPAHCIOPTHI PECYpCH, IX HASBHICTH,
CTaH 1 TOTOBHICTH N0 eKcIuryaramii. KpiMm Toro, TyT Xe IUPKYJIIOIOTH JaHI PO
MapIipyTH 1 TacCaXHPOMOTOKaX. 3a3HA4eHI BIIOMOCTI € CEHC pO3MIIIyBaTH Ha
iHQoOpMaIIHHUX TOopTajiax MIAPO3AUIB MICBKOTO YIPABITIHHS, $KI 3aiMalOThCS
MUATAHHAMH TACAKHUPCHKOTO TPAHCIOPTY, a TaKOXX Ha CalTax TPaHCHOPTHUX

ISSN 2567-5273 76 www.moderntechno.de



Modern engineering and innovative technologies Issue 14

nignpueMctB. Jlana iHdopmaliisi Moxe OyTH BUKOPHUCTAHA ISl ONEPATUBHOIO
YIPaBIIHHS 1 BU3HAYCHHS palllOHATBHUX IJIaHIB MMEPEBE3CHHS MacCaXKUPIB.

Tpertiii piBeHb CUCTEMH BITHOCUTHCS 1O POOOTH CaMUX TPAHCIIOPTHHUX OJMHHMIIb,
SIK1 3IICHIOIOTH IIEPEBE3CHHS MTacaKupiB [4].

OdueBugHUN TIMOOKUN B3a€EMO3B'S30K BCHOTO 1H(OpPMAIIHHOTO 3a0e3TMeUeHHS
cuctemu ympaBiaiHHs MI'T, mo Bkazye Ha HEOOXIgHICTH (OpPMyBaHHS
KOPIOPATUBHUX TPAHCIOPTHUX PECYPCIB Yy BUIJISII CXOBHUIIA JAHUX 1 (POPMYyBaHHS
CUCTeMH OOpOOKHM BENMKUX JaHuX. [IpoexkTyBaHHS Takux 1H(OpPMALIMHUX CHUCTEM
HEOOX1THO TMPOBOJUTHU 3 MOBHUM BIIOOpaKEHHSM B 1HGOpPMAIlIHHINA cUCTeMi BCi€l
BUPOOHUYOI Ta 1HPOPMAIIHHO-TEXHOJIOTTYHOI CTPYKTYpPH, 3aCHOBAHOI Ha Po3poOiIi
iH(popMariitHO-QyHKIIIOHATBHOT MOl  BIAMOBIIHOTO  3aBJaHHS  YIPaBIIHHS.
[IporpamMHO-TeXHIYHY MIATPUMKY 1HGOPMAIIMHUX PECcypciB MOXe 3I1MCHUTH
KOpIopaTuBHA Mepexa [S].

CtBopeHHsT e(pEKTHBHOI CHCTEMH MICBKOIO  TPaHCIOPTYy Iepeadadae
Bukopuctanas CMAPT migxony Ha Bcix etamax i1 (yHKIIIOHYBaHHS, IOYMHAIOYH 3
MPOEKTYBaHHS 1 MICTOOYMIBHUX POOIT. Takuil miaxig 103BOJIUTH 3MEHIITUTH MOTPEOy
KUTENTIB B TMEPEBE3CHHAX 3a PAaXyHOK HAOIMKEHHS MICI[hb TPOXWUBAHHS IO MiCIh
mparii 1 BignounHky. Ckiaa Mepexi MICBKOTO MacaKUPChKOTO TPAHCTIOPTY TMMOBHHEH
OyTH OpIEHTOBAaHWU HA CKOPOUYEHHS TUMYACOBHX BHUTPAT MAcCaXMpa, MOUYNHAIOYH BiJl
qyacy pyxy BiJ OyAUHKY 0 3yIUHKHU IMyHKTY 1 BKJIIOYA€E Yac OYIKyBaHHS TPAHCIIOPTY,
4ac MOi37KH 1 IepPecaku.

CMAPT miaxim a0 QopMmyBaHHS TeXHIYHOI 1HPpPACTPyKTypu IMepeadadae
(dbopMyBaHHS HAWKOPOTIIMX 3B'S3KIB MK MAcCaXXUPOyTBOPIOIOYUMHU MyHKTamu. Lli
NyHKTH TIOBMHHI MaTH BIAMOBIAHI TexHIuHI 3acoou. CMAPT miaxin nepenbayae
HAsIBHICTh MOKJIMBOCT1 OOJIIKY OOCATIB MAaCaKUPCHKUX TMEepPeBe3eHb, BUMOT JI0 PIBHS
KOMQOPTY MOi3AKU 1 BUOOPY CKIaay, a TAKOX THUITY TPAaHCIOPTHUX 3ac001B. OCHOBHY
YacTKy B 3arajJbHOMY O00Cs31 MacaXup TMepeBe3eHh Ha MICBKOMY TPaHCIIOPTI
3aiiMarOTh TPYJOBI MEpEeMINIEHHS, $Ki, SK NOpaBuiao, (IKCOBaHI 3a dYacoM 1
CKOHIIEGHTPOBAaHI B TEBHOMY IIPOCTOPi, MAlOTh O3HAKW CTIHKHX TEXHOJIOTIYHUX
pimens [5]. ['0ToBHUM MPUHIUIIOM OOCITYyTOBYBaHHS TPYIOBUX NIEPEBE3CHh TOBUHEH
CTaTH MPUHIIUI «MI)K IEBHUMHU 30HAMHU MICTa B MMEBHUI MOMEHT 4acyy. [liaBummTu
e(eKTUBHICTh TaKMX IEpPEeBE3€Hbh MOXIWBO 34 pPAaXyHOK BUKOPUCTAaHHS 1
BIPOBAHKEHHS JIOTICTUYHOTO YIIPABIIHHS HA TACAKUPCHKOMY TPaHCIIOPTI.

[IpoekTyBaHHSI 1 CTBOPEHHS CHCTEM [MACAKUPCHKUX TEPEBE3€Hb Mae
BIAMOBIAATH IIMM TEXHIYHUM  Kiacu@ikamiiHuM o3HakaMm. Ile HeoOxigHO
BpaxoOBYBaTU MPU PO3MOJILII MapHIPYTIB MO BYJIMYHO-TOPOXKHBOI MEpPEXi MicTa,
BU3HAYEHH1 HEOOXIJTHOI KIJTBKOCTI PYXOMOTO CKJIaay 1 THIIIB TPAHCIIOPTHUX 3acO0IB
JUTSl MApUIPYTiB, BUOOPY pekuMy pyxy 1 T.1. CucrteMa SKOCTI MOCIYT TPOMaJICHKOTO
TPAHCIIOPTY TMOBUHHA OyTH OpI€HTOBAaHA Ha MiJABUIIEHHS CTIMKOCTI Ta HaIIHHOCTI
MEePEBE3CHb MACAKUPIB. 3 I[I€I0 METOI IMOBHHHI MPOBOJUTHCS KOPUTYBAJIbHI Ta
3amo0ixkH1 mii. KopuryBanbHi Nii BUKOPUCTOBYIOTHCS IS 3MIHM CTaHy 3HIDKCHHS
SKOCTI TIOCNIYT, IO HAJAIOTHhCH, a 3amoObKHI Jii € NIPEeBEHTHMBHUMH, IO HE
JIOITYCKAIOTh 3HIKEHHS 1X SIKOCTI.

[TinBuiieHHsT piBHSI OOCIYrOBYBaHHS Ha MICBKOMY T'POMAJCHKOMY TPAaHCIIOPTI
JI03BOJISIE BUPILMIUTH YHUCIEHHI COLIaJbHO-€KOHOMIUHI MPOOJIEMH, OJHAK CTYIIHb
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BILJIUBY PiBHS 0OCIIyTOBYBaHHS JAJICKO HE OJTHO3HAYHUN 1 CYKYITHUM BIUTMB CKJIQITHO
ominutu (Tabdn.1.1).
Taoauusa 1

BruiuB piBHSA 00CIyrOByBaHHSA NMACAXKUPIB IPOMACHLKOr0 TPAHCMOPTY HA
COLIAJIbHO-eKOHOMIYHI Po0JieMHn MicTa

[IpoGaema

MoskuBe pillieHHs

CrymniHb BIUIUBY

1

2

3

3aTopwu, MoB's13aHi 13
3aTpUMKaMU TPAHCIIOPTY
Ha MapuipyTax

Hwu3sbka nepexpecHa
€TaCTUYHICTHh MIJK 3MIHOIO
piBHS 00CITyTOBYBaHHS
MO>K€ OOMEXHUTH 3aTOPH Ha
noporax 3 30UIbIICHHSIM
piBHSI 00CIIyTOBYBaHHS

[TomipHa cTymiHb
MO3UTUBHOTO BILTUBY

3aTopu, MoB's13aHi 3
HEHaIHHICTIO Tpadika
pyxy

30UTbLIEHHS YaCTOTH
nepeBe3eHb 1 MepeMUKaHHs
MOJIaJIbHUX PEKMMIB
CHPHUATUMYTh IT1IBUIIICHHIO
HaJIHHOCTI epeBe3eHb

[TomipHa cTymiHb
MMO3UTUBHOTO BILIUBY

BincyTnicts kompopty B
CaJIOHI TPAHCHIOPTHOTO
3aco0y

MoxnuBe CKOpOYEHHS
00csTy NepeBe3eHb

Cnabka ctyniHb
TIO3UTHBHOTO BIUIUBY

Buknam Buxigomaux
rasis

301/IbIICHHS P1BHS
00CIIyroByBaHHSI MacaXupiB
M1JBUIIUTH CTYMIHb
MOJAJIBHOTO MePEMUKAHHS
HA IPOMAJICBKUI TPAHCHOPT

Cnalka cTymiHb
MO3UTHBHOTO BILTUBY

JlokanbHe 3a0pyaHEHHS
noBITpA (Kpim
BUXJIOITHUX Ta3iB)

301bIICHHS PIBHS
00CITyTOBYBaHHS MMacaKUpPiB
MIBUIIUTH CTYTIHb
MOJIaJILHOTO TTePEMHUKAHHS
Ha TPOMAJICBKUN TPAHCIIOPT

Cnabka ctyniHb
MO3UTHUBHOTO BILTUBY

[ITymoBwuii BILIMB

Mo>BE CKOpOYEHHS
00CsTy NepeBe3eHb

Cnalka cTyniHb
MO3UTHBHOTO BILTUBY

HeratusBuuii BIuiuB Ha
E€KOJIOT11O

3HmKeHHs Tpadiky MoxKe
3MEHIITUTH TUCK Ha
MIPUJIETIY TEPUTOPIIO

Cna0ka cTyniHb
MMO3UTUBHOTO BILIUBY

Hwusbka qoctymHicTh 11t
Jarofer 0e3 aBTOMOO1IIB 1
3 MOPYIICHHSIMH OMTOPHO-
PYXOBOTO amapary

301bIICHHS PIBHS
00CITyroByBaHHS
HOJIIIIINTD JOCTYIHICTb
TOBapiB, MOCIYT 1
3aifHATOCTI JUIA JIIOJIEN O€3
aBTOMOOLIIB 1 3
HOPYLIEHHSIMHU OTIOPHO-
PYXOBOTO anapary

[TomipHa cTymiHb
MO3UTUBHOTO BILTUBY

Aemopcvka po3pooka
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[Tacaxxupchkuii aBTOMOOUIBHUN TPAHCTIOPT, SIK YaCTHHA TPAHCIIOPTHOT CUCTEMU
Kpainu, 3a0e3rneduye HE TUIBKK 3a70BOJICHHS >KHTTEBUX TOTPEO HACENEHHS, a U €
OJHUM 3 (haKTOPIB TEPUTOPIATLHOI HUIICHOCTI AepkaBu. OcoOaMBEe 3HAYCHHS IIPH
IIbOMY HAJICKUTh MIKMICBKUM aBTOMOOUTFHUM MAaCAKUPCHKUM MEPEBE3EHHSM, SIKi B
Pl perioHiB YKpaiHu BIAITPalOTh JOMIHYIOUY pOJb 1 MalOTh OE3CYMHIBHI IepeBaru
nepe/1 IHIIMMHA BUIAMH ITaCAKUPCHKOTO TPAHCIIOPTY.

[Ipouec po3mupeHHs mpas i cBOOOJ TPOMaJsH Ta MepexiJ A0 BUIBHOTO PUHKY
TPAHCIIOPTHUX TIOCIYT JIOKOPIHHO 3MIHWJIM MEXaHI3M B3a€EMOBIJHOCHMH BCIX
yYacCHUKIB TEPEBI3HOTO TIpollecy. B ymoOBax pHHKOBHX BIiJHOCHH IX MOYKHA
PO3AUTUTH HA TPH TPYIIH.

Jlo mepmioi rpymu HalexaTh OpraHd BHUKOHABYOI BJIAJAW Ta MICIIEBOTO
CaMOBpSIyBaHHs, JAPYry TPyHy CKJIAaJalOTh BIIACHUKH TPAHCIOPTHUX 3aco0iB
(cmerianizoBaHi MacaXUPChKi aBTOTPAHCIIOPTHI MIANPUEMCTBA, KOMEpIIiitH1 pipmu Ta
IHIWBIAYaJIbHI MIATIPHEMIN), O TPETHOI BITHOCATHCS TPAHCIOPTHO-CKCIETUITIMHI
MIIIPUEMCTBA, SKI Oe3mocepeqHb0 O0CTyTrOBYIOTH IMACAKUPIB  (aBTOBOK3AJIH,
aBTOCTaHIli, aBTOMABUILHOHM). [Ipu pi3HOMAHITTI OpraHizamiiHO-TIPaBOBUX G(OpM
BJIACHOCTI 1 Pi3HOMY IOPUIUYHOMY CTaTyCl YYaCHUKIB MIEPEBE3CHb, U1 Ta THTEPECH
YYaCHHKIB 4aCOM MPSIMO MPOTHIICKHI. J[J11 opraHiB BUKOHABYOI BIaJM Ta MICIIEBOTO
CaMOBDPSAYBaHHS, Ha SKI TOKIAAeHO (QYHKII 3a0e3MeueHHs TPaHCIOPTHOTO
oOCIyroByBaHHS HaceJeHHs (OopraHi3allii mepeBe3eHb), TOJIOBHUM NHUTAHHSIM €
3aJI0BOJICHHS TOTPeO B MACAKUPCHKUX MEPEBE3CHHSX.

Jlns  BIAcHUKIB TPaHCIOPTHUX 3ac00iB (MEPEBI3HUKIB) MEPIIOUYESPIOBUM
3aBJAAHHSIM € EKOHOMIYHO €(EeKTHUBHE BHUKOPUCTAHHS aBTOOYCIB 1 MaKCHUMalbHe
OTpUMaHHS JOXOIiB 3 KOXXHOI aBTOTPAHCHOPTHOI OJWHMIN. ABTOBOK3QJIU
(aBTOCTAaHIIIT), SIK ONEPATOPU PUHKY, HAMOUIBII 3alliKaBJICH] B KIJIbKOCT1 IEPEBE3EHUX
nacaxupiB (MpoJaHUX KBUTKIB) HE3aJEKHO BiJ BUTpAT Ha MEPEBE3CHHS 1 TEXHIKO-
eKCIUTyaTaI[lfHUX MMOKAa3HUKIB POOOTH pyxoMoro ckiany. J[o mporo ciia gomatu, mio
MDKMIChKI TIEPEBE3CHHS € HaWOUIBII MPUOYTKOBOIO C(eEeporo aBTOTPAHCTIOPTHOI
TISTBHOCTI Ta piBEHb KOHKYPEHIIII TyT HaJI3BUYalHO BUCOKUA. Ha mpaktwuin 1e Bese
70 TOTO, IO HAa OKPEMHUX MapIIpyTax 1 HampsMax CIIOCTEPIraeTbCs HAITUIIOK
TPAHCIIOPTHUX 3ac00iB, PYXOMHUH CKJIaJ €KCIUIyaTyeThCS HEAOCTaTHHO S(EKTHUBHO,
MOTJIMOIOIOTECST HEraTHBHI HACHIIKKM POOOTH aBTOTPAHCIOPTY HA HABKOJUIITHE
CEPENOBHUIIE, YCKIAIHIOEThCS TMPOIEC 3a0e3MeueHHs OEe3MeKu MacCaKUPChKUX
nepeBe3eHb, CTBOPIOIOTHCS YMOBHM JJIi BUHUKHEHHS KOHQIIKTHUX CHUTYyaIlid 1
HEJI00POCOBICHOT KOHKYPEHIIIi.

JIns BUpilIeHHS JaHUX TTpoOJieM MOTPiOHO cPopMyJIItOBaTH 3arajbHi MPUHIIUITH
e(eKTUBHOI opraHizallii MIKMICHKUX MaCAKUPCHKUX MEPEBE3CHb B YMOBAaX PUHKOBUX
BIJIHOCUH, OOIPYHTYBaTH KpHUTEpii OLIHKA SIKOCTI POOOTH  MIKMICBKOTO
aBTOTPAHCIIOPTY, BHUPOOUTH  MOMJIMBI ~ CTpaTerii  ympaBliHHS  JiSUTbHICTIO
aBTOIICPEBI3HMKIB, PO3POOMTH METOAWYHI OCHOBH C€KOHOMIYHHMX BIJTHOCHH MIX
yYaCHUKaMHU PWHKY, BHU3HAYUTH HEOOXITHI OpraHi3ailiiHi yMOBU 1 3aXOId IIOJIO
BJIOCKOHAJICHHS CUCTEMH M1KMICHKHX MTEPEBE3CHb.

3akyIl0YeHHS | BACHOBKH.

CtBopeHHsT e€(peKTHBHOI CHCTEMH MICBKOIO  TPaHCIIOPTYy Iiepeadadae
Bukopuctanuds CMAPT miaxony Ha Bcix eramax ii (pyHKIIOHYBaHHS, TOYMHAIOUU 3
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MpOEeKTyBaHHA 1 MicToOyAiBHUX pobOiT. CMAPT miaxin g0 GopMyBaHHS TEXHIYHOT
iHbpacTpykTypu nependadae (popMyBaHHS HAWUKOPOTIIMX 3B'SI3KIB MK ITaca’kKApo
YTBOPIOIOYMMU TTyHKTaMH. L[i MyHKTH MOBUHHI MaTH BIAMOBIAHI TEXHIYHI 3aCO0U.

PimenHs naHuWx 3aBHaHh BUMAara€ BUKOPUCTAHHS CyYaCHHMX TEXHOJIOTIH, IO
0a3yI0ThCS Ha BIIPOBAKEHHI Cy4aCHUX CUCTEM OOpPOOKH JTaHUX.

[Tomanpmmii po3BUTOK TMOJSITae y (OPMYBaHHI 1HTEIEKTYaTbHOI TPAHCTIOPTHOI
CUCTeMH, PO3poOLll KOHIEMI] TPAHCHOPTHOI CUCTEMH, ii CTPYKTypH 1 MOETAmHOi
peanizaiii. BaxxiauBa po6oTa 1Mo peTeabHOMY TECTYBaHHIO CHUCTEMHM, NEPEBIPKU Ta
OITIHKH 1i Mpare31aTHOCTI Ta €PEKTUBHOCTI, a TAKOXX MOCTIHA PO3pOOKA MPOMO3UIIii
BapiaHTIB ONTUMI3AIlli ICHYHYOI CHCTEMH YHIPaBIIHHS MIChKOK TPaHCHIOPTHOIO
CUCTEMOIO 1 0COOJIMBO MICHKOTO TPOMAJICKKOTO TPAHCIIOPTY.
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Anomauin. B pooomi suxnadeno pesyibmamu 00CHIONCEHHA MEXAHIZMIB | Xapakmepy 6Nugy
yughposizayii Ha po3eumox mopcbkux nopmis. Hasedeno nepenik yugposux mexwonoeiu, sKi
HaubOinbw 3ampeOysani 8 Nopmax, NOKA3AHO NPUHYUN GNAUSY YUX MEXHONO02iL HA PO36UMOK
nopmie. Micmumocs aumaniz icHyiouo2o 00c8idy yugpposizayii pooomu nopmie, HACIIOKIE YbO2O
npoyecy. 3anponoHo8aro NPocHO3 NOOAILULO20 PO3BUMK) NPOYeCi8 Yyugpposizayii nopmis.

Knrwowuosi cnosa: yughposizayis, yughposizayis mpancnopmy, yu@posi mexHonozii 0
MOPCbKUX NOPMIB, POZYMHUL NOPM.

Beryn.

TexHoJIOr1YH1 HOBOBBEJICHHSI, TIOB'SI3aH1 3 MOIIUPEHHAM ITU(DPOBUX TEXHOJIOTIM
BIIKPUBAIOTh HOBI MOXJIMBOCTI IS TIOPTIB, JO3BOJISIOUM iM PO3IIMPIOBATH CBOIO
JUSITBHICT 32 paMKW TPAJUIIINHUX BaHTaXXHO-PO3BAHTAXKYBAIBHUX omepalliid. Meta
JTOCIIJKEHHSI - MO MaTepiajiaM 3apyODKHUX JKEpesl BUSBUTH HAWOUIbII 1CTOTHI
MpOSIBU BIUIMBY IM(pOBI3allii HA MOPCHbKI MOPTH, TEHJEHLII 1 XapakTep TaKoro
BILIUBY, SIKI MOXKYTb OYTH 3aCTOCOBaH1 y MPaKTUIL AISUIBHOCTI BITYU3HSIHUX MOPTIB.

OCHOBHHUH TEKCT.

[Ipobnematuka nudposizauii € OHIEI 3 HAMOLIBII MOMYJSAPHUX Yy CydacHId
HAayKOBii JiTeparypi. MokHa BWIUIMTA Taki HampsMHA 1i PO3POOJICHHS, SIK
poOoTu3ailisi Ta BIPOBAHKCHHS IITYYHOTO I1HTENEKTY, HOBITHI TEXHOJIOTII ¥y
BUpoOHMITBI. He3Bakatroun Ha 3HA4YHY KUIBKICTh MyOMiKaliid 1HO3EMHHUX 1
BITUM3HSHUX aBTOPIB B IMii 00iacTi, mUTaHHS HUQPPOBI3aIli MOPCHKUX TMOPTIB
MOTPEOYIOTh O1IBIIOT YBArH, 110 1 3yMOBHJIO MPOOJIEMATUKY LIBOTO JTOCIIIKEHHS.

[TonsTTs tMdpoBizalii Ay’ke MMPOKE, OAHAK CTOCOBHO TPAHCHOPTHOI cdepw,
uudpoBizaiiss — 1€ MacluTadHEe NPOHUKHEHHS UU(POBUX TEXHOJOTIH $K Ha
YOPaBIIHCHKOMY, TaK 1 HA TEXHOJIOT'TYHOMY PIBHI.

VY TenepimHiil yac BUAUISIIOTh YOTHPHU KIIFOUOB1 HAPSMU Ipouecy Hudposizaiii
TPaHCHOPTHOI cepu:

1) Hudposizaris TpaHcHOPTHOI iHGPACTPYKTYPH 1 JIOTICTUUHUX JIAHIIOTIB (Y T.

Y. CKJIaJICBKOTO TOCIIO/IApCTBA 1 CEPBICHUX IICHTPIB);

2) PobGotuzarliis BUpOOHHUYHX TIPOLIECIB;

3) MacmrabHa apTomMaTu3allis, y TOMy YHUCI1 YIPABIIHCHKUX MPOIECIB;

4) BnpoBaJ>KEHHS CUCTEM aBTOILJIOTY.

HeoOximHICTh MOPUCKOPEHOTO  BOPOBAKEHHS IUGPOBUX TEXHOJOTIH B
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€KOHOMIYHIM 1 coImianbHiii cdept (GopMye HOBI 3aBmaHHS 1 s CyO'€KTIB
TPaHCIOPTHOTO TpocTopy. OaHak mepexiy Ha «uudpy» cyO'eKTaMu TPaHCIIOPTHOTO
MPOCTOPY MpHU3BEAE SK JO0 MEBHUX TepeBar (EKOHOMis pecypciB' aBTOMAaTHU3AIIis
6i3Hec—HpoueciB' npocToTa 3IIACHEHHS onepaum nepcoHam3alis uig pi3HUX
KaTeropil KJIEHTIB; MOKJIMBOCTI aHamsy 1 TPOrHO3y; OH-JailH pO3paxyHKu;
CJIEKTPOHHUM JOKYMEHTOOOIT), TaK 1 JO PHU3UKIB (CKOPOYEHHS POOOYHMX MICIIb;
3aJIeKHICTh BiJ M(poBizallii; TeXHIUHI 3001 00IaTHAHHS;, pU3HK KidepaTak).

[Ipore, BHpOBa)KEHHS B MOPCHKMX TMOpTax NHU(POBOTO YIpPABIIHHA €
BKJIMBUM MUTAHHSM B Mpoliecax riiodanizamii BUpOOHUIITBA, PO3IIMPEHH] JOCTYIY
710 PUHKIB 1 €EeKTUBHOI 1HTETpallli B IN1I00aJIbHY €KOHOMIKY [5].

Hwxue HaBeaeHi gaHl 1moa0 AeAKUX 1HGOPMAIIMHUX 1 KOMYHIKAIIHHUX
CUCTEMAX, SIKI BAKOPUCTOBYIOThCA B 3apyOikHUX nopTax (Tadi.l).

Taoauus 1
OcHoBHi iHopMalliiiHi Ta KOMYHIKaNiliHi CHCTEMH B IOPTAX CBIiTY
1C OyHKIIT
HAPAG- ®Dikcye TPUIHATTS Ha CKJIaJ BaHTAXIB, MICIE 1X PO3MIIICHHS PEECTPYETHCS B
LLOYD cucTeMi, SIK 1 KoxkHe nepemimenHs. [lonermurye BiCTe)KEHHs, JOKYMEHTYBaHHS,

pEECTpaIliio Ta MEPEeBIPKY CTATyCy BAaHTAXKIB MPU HABAHTAKCHHI, OYIKyBaHHI
npuOyTTs B MOPT PO3BAHTAXKEHHS, MOJANBIIE TPAHCIOPTYBaHHS 1 JOCTABKY
0JIepKyBady, IpH HEOOX1THOCTI.

COAST Jlo3Bomsie  iHpOpMyBaTH KII€HTIB 1 TIOPTOBY BJaxy MpO BHKOHAHHS
BaHTAXKOIEPEBE3CHb, MI0/IaBATH BIAMOBIIHI IaH1 1 3BITH MPO MICIIE3HAXOKEHHS,
CTaH Ta 3MICT BaHTaXiB. TakoX € MOXIIUBICTh OTPUMATHU IHCTPYKLIl IO
BUKOPHCTAHHIO BaHTAXY, IIPaBHJIaM ITOBODKEHHS 3 HUM, MUTHOTO 0(hOpMIICHHH,
SIKIIIO 11 HEOOXiTHO.

DAKOSY 3abe3neyye B3aEMOJi0 TApTHEPIB, M0 OepyTh y4yacTh B MpoIecax
TPaHCIOPTYBAHHS 3a JOMOMOTOI0 BilMOBiAHOI 0a3u maHuX. BukopucroByeTbes
B SKOCTI JDKEpesia HEeOOXIMHUX MaHuX (HAmpHKIaa, MOJATKOBUX JEKJIapallii,
HaKJIaJHUX, PI3HOMAHITHUX IOBIJOMJIEHb, €KCIIOPTHHUX CHerudikamiii i T.1m.).
BianoBigai gokymeHTH, 0OpPMIICHI OJIMH pa3, CTAlOTh JOCTYIMHHUMH JJISI BCIX

MapTHEPIB.
ACTION [Ipu3znauena myis 0OCITYrOBYBaHHS KOHTCHHEPHHX IE€PEBE3CHb. 3abe3rneuye
(Agents CJIEKTPOHHY MIATPUMKY CyIHOBHMX areHTiB 1 omeparopiB ¢iaoty mnpu
Container TpaHCMOPTYBaHHI KOHTeWHepiB. KopucTyBaui cucTeMH MOXYTh OIEPATUBHO
Transport B3a€EMOJIIATH 3 3alTi3HUYHUM, MOPCHKMM Ta aBTOMOOITBHMM KOHTEHHEPHUM
Im- proving | TpaHCmOpTOM, IO Aa€ MOBHUN KOHTPOJb HAJ KOHTCHHEPHHMH BaHTaXaMH 1
and OTepaLisMU 3 HUIMU IO BCbOMY JIOTICTUYHOMY JIaHILIIOKKY.
Organizing
Network)
HABIS CnopsimoBana Ha 3a0esnedeHHs 1H(OpMAIIHHOI B3a€EMOii  MOPCHKOTO
TPAHCHOPTY 13 3aTI3HUYHUM 1 aBTOMOOLJIbHUM TPAHCIIOPTOM.
ZAPP BukopucroByeTbcs A oprasizaiii B3aeMoJlii e€KCIOpTepiB, iMIOPTEPIB,
(excmopr) MUTHHX areHTiB Ta iHmmx EOJ] mapTHepiB - MOCTa4aJbHUKIB JIOTICTUYHHUX
-ZODIAK MOCTYT, Kpyi3-areHTiB, ONepaTopiB TEPMIHATIB 1 T. 1.
(imMmopT)
GEGIS € cremianizoBaHO0 1H(QOPMALIIHHOIO CHCTEMOIO, sKa Oyia po3poOieHa s
MIITPUMKH 1 3a0e3leueHHs 0Oe3aBapifHOrO TEepPEeBE3CHHS HEOe3MeYHUX
BaHTaXIB.

Iocepeno: [3]
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Kpim Toro, MOpchki MOPTH HIMPOKO BUKOPUCTOBYIOTh CUCTEMU aBTOMAaTUYHOTO
CyIHOBOMAIHHS TpaHcnopTHUX 3aco0iB AGV (Automated Guided Vehiels) mus
ontuMizamii 0OpoOKM BaHTaXiB 1 KOHTeWHepiB. ONTUMaIbHUN PO3MOALT 1
MapIIpyTU3allis BaHTaXIiB 1 KOHTEHHEpPIB B MOPTY, palliOHANII3AII0 BaHTAXKHO-
pO3BaHTAXyBadbHUX poOIT 3abesrmeuye AGV cucrema, M0 CKJIAJA€ThCS 3
BIAMOBIAHUX  (I3MYHUX  KOMIIOHEHTIB, KOHTPOJIEpiB, JATYMKIB, MPUCTPOIB
YIPaBIIHHS 1 TPOTPAMHOTO 3a0€3MeUeHHs, SKI BUKOPUCTYIOTHCS ISl aBTOMAaTUYHOTO
YVOpaBIiHHSA pecypcaMu oOsiafHaHHA. Y 11 cuctemi (akTop 4acy Mae BeIHYE3He
3HAQ4YEHHS, TOMY 10 BEJIUKY KUIBKICTh JIOTICTUYHMX oOfmepaliii HeoOXiIHO
ONTHUMI3yBaTH 1 BUKOHYBATH B PEXKUMI PEATBHOIO Yacy.

[Tommpennss nudpoBUX TEXHOJOTIH PO3BUBAETHCA MPUCKOPEHUMH TEMIAMU 1
MOKE€ MAaTH CEepHO3HI HACHIAKU JJi1 POOOTH MOPTIB 1 yHpaBiiHHA HUMHU. KitouoBy
poJib B TMOMIMPEHHI HUGPOBUX TEXHOJOIIH BiAIrpaloTh Takl 1HHOBAIli, $K
poOOTOTEXHIKA, AaBTOMATHU3AIlis, INTYYHUN 1HTEJIEKT, OC3MUIOTHI TPAHCIIOPTHI 3aCO0U
Ta 00JIaTHAHHS 1 TEXHOJIOT1S OJIOKYEHH.

KoHkpeTHI mpukiagu Toro, siK iHHOBAIIHI TEXHOJOT1I MOXYTh BIUIMHYTH Ha
MOPTH, BKIIOYAIOTh 3MIHH B BAHTA)KHO-PO3BAHTAXYBAIBHUX orepariiax (rmiaTthopmHi
pillieHHsI, POOOTOTEXHIKA, BHUKOPUCTAHHS IHTEJNEKTYaJIbHUX TEXHOJOTIA  JIJIst
PO3BUTKY TTOPTOBUX MOTYKHOCTEH 1 MOOUIbHA poOoUa Cuiia); CKIAJAChKUX OIeparisax
(MeTomu aHamizy «00’€MHUX» NaHUX, «PO3YMHI» JIYMJIBHUKU 1 €UHE YSBICHHS
iH(popMarllli Tpo BaHTaxl, IO 30epiraloTbcsa) Ta eKCIuTyaTallii 00'eKTiB («pO3yMHI»
E€HeproMeperxi, parioHaabHEe YIPaBIiHHSI €HEPrOCIOKUBAHHAM, TPUBUMIPHUN JIPYK,
aHai3 0e3reKku 1 NpopIIaKTUYHE TEXHIYHE 00CIyTOBYBAHHS).

AHai3 KOHTEHHEPHUX TEPMIHAIIIB IO BCbOMY CBITY JA€ MIMPOKE MOHSATTS IPO
(aKTUYHUI CTaH crpaB. ABTOMATHU3alisl KOHTEHHEPHUX TEPMIHANIB - BUKOPUCTAHHS
pOoOOTU30BAHUX 1 JUCTAHI[IHHO KEPOBAHHUX BAHTAXKHO-PO3BAHTAXKYBAJIbHUX CHUCTEM
Hapsily 3 MEpexofOoM BiJl PYYHHUX JIO aBTOMAaTU30BAaHUX IPOLECIB - SIK 1 paHilie
3HAXOJUTHCS Ha BIIHOCHO pPaHHIX €TamaX PO3BUTKY, OCKUIbKK 97% KOHTEeHHEpHUX
TEpMiHAJIB CBITY HE aBTOMaTH30BaHl. YacTka TMOBHICTIO aBTOMAaTHU30BaHUX
KOHTEHHEPHUX TEPMIHAIIB CTaHOBUTh, 32 OLIHKaMU ekcrepTiB, 1%, a
HariBaBToMaTH30BaHuX - 2% (Drewry Maritime Research, 2018b).

VY Ttabmumi 2 mpencrtaBieHa iHQpOpMallisl MPO OCHOBHI TEpPMIHAIM, HA SIKUX
3MIIHCHIOETHCS a00 TMJIaHY€EThCS MOBHA a00 YaCTKOBA aBTOMATH3AILis.

Taoauuga 2
PiBeHb aBTOMaTH3aLil KOHTEHHEPHUX TEPMiHAJIIB B IOPTaX CBIiTY
[Topt Tepminan Crymniap aBTOMaTH3aI1{
omepartiu *
bpic6en, ABcrpaist KonreitnepHi Tepminanu KonTeliHepHuid | HammiBaBTOMAaTH30BaH1
tepMinan «Dimepmen ailnen
[Tpuyanu 8-10 Tepminany «dDimepmen MOBHICTIO aBTOMAaTH30BaH1
alsieHI
MensOypH, ABcTpamiss | MibkHapoJHUN KOHTEHHEPHUN TEpMiHAT
«BikTopis» MOBHICTIO aBTOMaTH30BaHUI
Cinneii, ABcTpanis MixxHapoaHi KOHTeWHEPHI TepMiHATN HalliBaBTOMaTHU30BaH1
nopty Cinneit «bpasepcoH 10K HOPT» MOBHICTIO aBTOMAaTHU30BaHUM
AmnTtBepneH, benbris «leniTtyei» HaIiBaBTOMAaTHU30BaHHUH
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npoooexcenns maodauyi 2

ITopt

Tepminan

Crynins aBTOMAaTH3AII1
omeparrii *

Hunmao, Kurait

«Hp1o [{aHbBaHBY

[IOBHICTIO ABTOMATU30BAHUMI

IMTanxait, Kurait

SIHIIaHb, OUISHKA 4

[IOBHICTIO aBTOMAaTHU30BAHUI

Csamunb, Kurai

Konrelinepuuii repminan «OyImieH redT»

[IOBHICTIO aBTOMAaTHU30BaHI

["amOypr,Himeuunna

KonreitnepHuii Tepminan

«AnbTEHBEpACP» MOBHICTIO aBTOMAaTHU30BaHUI

«bypxapakan» HaIliBABTOMAaTHU30BaHUN
Cypabas, [HmoHe31s «Jlamonr-beiy 1 «Iletikemacy HaIliBAaBTOMAaTH30BaHi
Jy6nin, Ipnannis Tepminamu «PeppinopT» HaIiBaBTOMAaTH30BaHHUH
Bano-Jlirype, Itanis Tepminanu ATIM HaIliBAaBTOMAaTH30BaHi

Haros, Smonis

Konrelinepuuii Tepminan
«Tobicima 6enker CayT caif»

[IOBHICTIO aBTOMAaTHU30BaHUI

Tokio, Smonis

Tepminan «Oi 5»

HAIliBaBTOMATA30BAHUMI

Jlacapo-Kapnenac, Tepminan 2 HaIliBaBTOMAaTHU30BaHUN
Mekcuka
Tycnan, Mekcuka [TopToBwHii TepMiHAI HaIliBABTOMAaTHU30BaHUN
Porrepnam, Tepminanu «/lenbTa icT», «/lenpra MOBHICTIO aBTOMAaTH30BaHI1
Hinepnanau yect», «<CBPOMAKCy, «Bona

reityeit» 1 AIIM
Oxnenn, HoBa FKonreiinepHuii Tepminan
3enagnis «Deprioccon» HaITiBaBTOMAaTU30BaAHUI
Koion, ITanama MixkHapoaHuil TepMmiHan «MaHcaH1Ib0» | HalmiBaBTOMAaTH30BAaHHM
Cinramyp Tepminanu «Ilacip-ITanmkanry 1,2,3 14 | HamiBaBTOMaTH30BaH1
[lycan, PecrryOumika Konreiinepni Tepminanu «Ilycan HalliBaBTOMaTHU30BaH1
Kopes Heronopr intepuentam, «HpromopT

KoMIaH1», «Xanmkin Heromopr

kommadi» 1 «Xennae [lycan Heromopr»
[ruxoH, PecniyOuika KonTeltHepHuii TepMinan
Kopes «Xagmxkida [Huxos» HaITiBaBTOMAaTU30BaAHUI
Anbxecipac, Icrianis «ToTtans TepMiHAJIb ITEPHACIOHATBY HaIliBABTOMAaTHU30BaHUN
Bapcenona, Icnanis «EBpon Caym» HaIliBaBTOMATH30BaHHH
Hy6aii, OAE Tepminanu «Jlxebenb-Ami» 314 HAIiBaBTOMAaTH30BaHI1
A0y-J1a61, OAE Konreitnepuuii Tepminan «Xamiday HaIliBAaBTOMAaTHU30BaHUN
Jliepmrynb, Criontyuene | Konrelinepuuii Tepminan «JliBepmyinb 2» | HamiBaBTOMAaTH30BaHUN
KopomniBcTBO
Jlonpon, Crionydene Konreiinepni Tepminanu «ly6aii Ilopre | HamiBaBTOMaTH30BaHi
KopouiBcTBO Jlonpaon reiryeit» 1 «Tem3nopT»

Jlonr-biu, CIITA

KonrelinepHuii TepmiHai

[IOBHICTIO ABTOMATU30BAHUMI

Jloc-Agmxenec, CIITA

«Tpanak»

[IOBHICTIO aBTOMAaTHU30BaHUI

Hito-Mopk, CIIIA

«['moban KoHTeWHEep TepMiHAI3»

HaIliBaBTOMATU30BAHUMI

Hopdonk, CIITA «BipmKuHis IHTEPHEITHIT TEUTYel» HaIliBaBTOMAaTH30BaHi,
«lHTEepHENIHII TepMiHATI3» HaIliBaBTOMATHU30BaH1
["aocton, TaiiBaHb Tepminanu 4 1 5 1 KOHTEHHEPHUI
tepminan «Kao Miny» HAIiBaBTOMAaTH30BaHI1
Taii6eit, TaiiBanb KonreitHepHuii Tepminan HaIliBABTOMAaTHU30BaHUN

IDicepeno: Drewry Maritime Research, 2018 b.

Ha moBHICTIO aBTOMAaTU30BaHUX TepMiHaJIaxX IITa0eTIOBaHHS KOHTEHHEPIB Ha
BaHTQXHUX MalJaHYMKax 1 iX TpPaHCHOPTYBaHHS MDK NPUYAIOM 1 BaHTaXHUMHU
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IUIOLIAJKaMHU  aBTOMAaTHM30BaHI, a Ha HaliBaBTOMAaTHM30BaHUX TepMiHaIax
aBTOMATU30BAHO TIIHKY MTA0ETIOBAaHHS KOHTEHHEPIB HA BAHTAKHUX MalJaHINKaX.

KonTeitHepHi TepMiHaIM BCE YaCTIII€ BUKOPUCTOBYIOTH NEpeXi Ha OUIbII
BHCOKY CTYIIHb aBTOMATH3Allli U1 MiABUILEHHS MPOJTYKTUBHOCTI 1 €(PEeKTUBHOCTI Ta
3a0e3nedyeHHs] KOHKYPEHTHHUX TMepeBar. Sk Toka3aB aHali3, MPOBEACHUI B
TPaAHCIIOPTHIN raiy3i, Maibke 75% oneparopiB TepMiHaNIB BBAXKAIOTh ABTOMATH3ALIII0
BKpail BaXIUBOIO I 30€peKeHHS KOHKYPEHTOCIIPOMOXKHOCTI B HAMOIWXK4Yl TpH-
I'ATh pPOKiB, a 65% pEeCnoOHJEHTIB pO3MIISIIal0Th ABTOMATU3AIlI0, K 1HCTPYMEHT
3abesneuenHs Oesneku omepariii (Hellenic Shipping News, 2018). binsme 60%
OMHUTAHUX OINEpPaTOpPIB TEPMIHAIIB OYIKYIOTb, IO AaBTOMaTH3alisl JOMOMOXE
MOJIMIIATA KOHTPOJb 3a OMepalisiMU 1 iX Y3roJukeHicTio, a 58% pecroHJIeHTIB
pPO3paxoBYIOTh, IO BOHA JIO3BOJUTH CKOPOTUTH 3arajibHi €KCIUTyaTaliiiHi BUTpaTH
TEpMIHAJIB.

PecrionyieHTH MO3UTUBHO OIIHUIM TIOTCHINMHY BiIJady BiJl BIIMOBITHUX
IHBECTHIIIH B I1IJIOMY. BIM3bKO TPETHHU PECIIOHAEHTIB BBAXXAIOTh, 1110 ABTOMATH3aII1s
7103BOJIsIE 3a0€3MEYUTH 3pOCTaHHS MPOAYKTUBHOCTI mpaiti A0 50%, a OIu3bKo OJHiel
I'ATOT BBAXKAIOTh, 1110 BOHA MOKE€ CKOPOTUTH €KCIUTyaTalliiiHl BUTpATH OUTBII HIXK Ha
50%.

OpHak mepeBard aBTOMaTu3allli B MOPTax CIiJ PO3IJISIIaTH B KOHKPETHOMY
KOHTEKCTI. Y JEsSKUX BHIAJKaX MOXYTb BHHUKATH 3aTPUMKH B JIOCATHEHHI
OUIKYBaHUX pIBHIB MPOJYKTUBHOCTI 4Ye€pe3 Te, 10 BeJIWKa KUIbKICTh pI3HUX
1HHOBALId MOXYTbh BIIPOBAJ)KYBaTUCS OJHOYACHO 0€3 HEOOXITHOI Y3rOoJKEHOCTI Ta
3arajbHOI KOOpJMHAILi. XO04a TEXHOJIOTISl Ipa€ KIYOBY pOJib, BOHA HE €IMHUIMA
(akTop, 110 BIUIMBAE HA MPOAYKTUBHICTh TepmiHaiiB (Linked in, 2018).

Cepen  mpobiem, IO NEPEIIKOKAIOTH  MIMPIIOMY  BIPOBAKCHHIO
aBTOMAaTH3aIii B MopTax, OylW BiJ3Hau€Hl BHCOKI BUTpaATH, Opak KBami(ikoBaHUX
KaJipiB a0 pecypciB JJIsl BIPOBAKEHHS 3aC001B aBTOMATHU3AIllT 1 YIIPABIIHHSI HUMH,
CTypOoOBaHICTh 3 0OKy mpodcrhiiok 1 yac, HeoOXimHuW ans BopoBakeHHs. 1o
CTOCYEThCS TPYAOBHUX PECYpCiB, TO JOCIHIKEHHS, MPUCBSIUYEHE MOPCHKIN ramysi B
Hinepnannax, mokasano, 1o 3 BOPOBAKEHHSIM aBTOMATHU3AIlli YUCIO POOOUYHX MiCIlb
B MOPCBKIA Tally3l CKOPOTHUThCS IOHaWMeHmie Ha 25%. 3rigHo 3 MPOTrHO3aMH,
KUIBKICTh POOOUYHMX MICIb B IOPTOBOMY CEKTOP1 3MEHIIUTHCS Ha 8,2%.

JIist  TOpIBHSIHHS MOXHa 3a3HAQ4MTH, 10 YHCIO pPoOOYMX MiCllb B
CYIHOIIJIABHOMY CEKTOpi, K OYiKyeThcs, 3HU3UTHCS Ha 1,8%. 3a pesymbpraramm
POBEJCHOr0 aHali3y OyB 3p0oOJieHUI BHCHOBOK PO T€, 10 HAWOUIBIIOMY PU3HKY
MiA1al0ThCS TIOPTH - MOCTAYATbHUKN MOPCHKHUX MOCIYT 1 BHYTPIIIHE CYAHOILJIABCTBO
(Vonck 2017).

[Touatox mpouecy nudpoBizaiii MOPCHKUX MOPTIB B CBITI MOKHA BIIHECTH 0
1993 poky, konu Bhoepiie OyiaM BUKOPUCTaHI OE3MIJIOTHI MAalIMHHU JJIsi 00pOOKHU
KOHTeHHepiB B mopty Porrepaam. YcraHoBka mpaifoBajia 3 aBTOMAaTH30BAHUMHU
oesnmuiotHuMu  RMG  (ARMG) 1 0e3nuUIOTHUMH KEPOBAHUMHU TPAHCIOPTHUMHU
3acobamu (AGV) 17151 TOpU3OHTANIBHUX MIEPEBAHTAKEHL KOHTEHHEPIB 3 IpUYay.

JIBa oOCTaHHIX JCCATWIITTS B HAWOUIBIIMX TOpPTax CBITY BiJIOYBa€ThCS
Oe3nepepBHUN MPOIEC BIPOBAKEHHS HOBUX MUGPOBUX TeXHOJIOTIN. EnekTpoHHUMEI
JaTYMKAMU OCHAIIYIOThCS CyJHA, IPUYaId, NOPTOBI KpaHU Ta CKJIaau. 30MparouH i
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00poOIsitour OTpuMaHi jJaHl, 1HGOPMAIIMHI CHCTEMH MOHITOPUHTY J03BOJISIOTH
YOPAaBIISATH PO3KIIATIOM 3aXO0y CYICH 1 4aCOM POOOTHU 3 BAHTAKEM.

Konreitnepuuit  tepminan Tilbury B Jlonmoni B 2017 pomi mnouaB
BUKOPUCTOBYBAaTH TOBHICTIO IHTETPOBAaHUN MOOLIBHUM JIOJATOK JMJIi CHUCTEMH
OpOHIOBAHHA TPAHCIOPTHHX 3aco0iB (VBS). Moro pospoOuian creriaabHO s
MEepeBI3HUKIB ~ TepMiHaimy. JlogaTok  J03BOJISE  TEpPEBI3HUKAM  371HCHIOBATH
3aMOBJICHHSI 1 TIEPEBIPATH CTaH KOHTEHHEpPIB BigdaneHo, 31 cmapTdoHiB. Cepen
{HIIMX TIepeJOBUKIB - TIOOaTbHMI KoHTeiiHepHmii Tirant CMA CGM. MHoro
MOOUTEHUM JTOAATOK MOKA3ye JIaH1 3 MepeBe3eHb KOHTEHHEPIB 3 PO3KIIAIOM PEHCIB.

CninbHoTa mOpTiB AHTBeprieHa 1 Alfaport-Voka 3amyctunu mmatdopmy
NxtPort B 2017 pomi mjis TOMIMOIIEHHS OOMIHY JaHUMU MIXK 3alliKaBJICHUMHU
ctopoHamu nopty. NxtPort 3a6e3nedye npo3opicTh 1 OUIBII IHTEIEKTyadIbHy 00pOOKY
JAaHUX Ha OCHOBI KOMOIHYBaHHs iH(]opMallii, CyMICHICTh ICHYIOUHX IUIaTGopM 1
po3po0Ky HOBUX JOJATKIB B 000X HampsMKax JaHIiora mnoctaBok. Cepen
MNOTEHUIWHUX BUIOJl - CHHXPOHI3AIlisl TOBapiB 1 JIOTICTUYHUX MPOIECIB B Mipy iX
MIPOXO/KEHHS Yepe3 MOPT, 3HUKEHHSI BUTPAT 1 3aTPUMKH, 301IBIIICHHS MPOIYCKHOT
CIIPOMOXKHICTI 1 €)eKTUBHOCTI.

[Topt PoTTepaam BBaxkaeThCs MEPEJOBUM €BPONEHCHKUM MTOPTOM, B TOMY YHCII1
B YaCTHHI 3aCTOCYyBaHHA ITU(GPOBUX pimieHb. TaMm mpoBOaUTHCA MaciiTabHa mudpoBa
TpaHchopmallis mopTy («po3yMHUN TOPT B CBITI») 3 METOIO mpuiiomy 10 2025 poky
ABTOHOMHMX MiJIKITIOYCHUX BAaHTAXHUX CYJeH (CTBOPEHHS ICTAIBLHOTO HH(PPOBOTO
IBIMHHUKA TOPTY, KyAW BXOJATh BCIO IMOPTOBY 30HY MNPOTSKHICTIO 42 KM, IO
npejacTaBiisgie co00 TOYHY HUGPOBY Kormito nmoproBux omnepaiiit (1o 100% ), mo
BIJICIIITKOBYE PYyX CYJIE€H, 1HQpacTpyKTypy, moroay, reorpadiuHi JaHi 1 AaHl Mpo
IMOUHY).

Jns peamizauii npoekty IBM cTBopuTh aeTanbHOro Hu@poBOro OJM3HIOKA
MOPTY, SIKU OXOIUTH BCIO TOPTOBY 30HY MPOTSHKHICTIO 42 KM. BipTyansHuil ABIHHUK
Oyne sBISTH CO0OI0 TOYHY UM(POBY KOMIKO TOPTOBUX oOmeparliii, sxa Oyjae
BIJICTIIKOBYBATH PyX CYJEH, IHPpACTPyKTypy, moroay, reorpadiddi gaHi 1 1aHi Mpo
rmbuny 31 100% TounicTio. Takum 4ymHOM, Ha BIPTyalbHIA Komii MOXXHa Oyje
MPOBOJIUTA HE3JIIYEHHI TECTyBaHHSA CILIEHApIiB MIABUIICHHS €(GEKTUBHOCTI 1
BIJINPaIlbOBYBATH HA3BUYAlHI MMO/Iii B MOMEPEIHHOMY MOJICTIOBaHHI.

B nanuii wac omHi€l 3 TOJOBHUX TEXHIYHUX IMPOOJIEM TOPTY, KUK 00poOIse
oinbiie 140 Tucsy cyieH Ha piK, € KOOPAHHALIS CTOSHKH KOXKHOTO CyAHa, 3apa3 JJis
IHOTO HEOOX1HA y4acTh BiJipa3y ACKUIBKOX CTOPiH. 3a JOMOMOT00 HOBOI HU(POBOi
naHeni ynpasininasa [BM, mopT 3moske 0IHOYacHO MeperisaaTi onepaii 3 ycix OoKiB
1 mABUIHUTH O0OCIT 1 €(QEKTUBHICTh BIABAHTAXEHHS TOBapiB. TakuM YHHOM,
CKOPOTHBIIM Yac NepeOyBaHHS Ha CTOSHII Ha TOAHMHY, ONEPAaTOPU CYIEH 3MOXKYTb
3a0maauTH O6J1M3bK0 80 THC. 10MapiB, a MOPT 3MOKE MPUUHATH OLIBIIE CYJeH KOXKEH
JICHb.

Takox B mopt OyAyTh BIPOBAKEHI PO3YMHI JATYUKHU ISl TPOTHO3Y BUIUMOCTI
1 IOCTYMHOCTI MPHUYaJiB, BU3HAYEHHS KpPaIllOro 4acy 3axojy B MOPT, TeMIlepaTypu
MOBITPs, MBUJIKOCTI BITPY, BITHOCHOI BOJIOTOCTI, KaJaMyTHOCTI 1 COJIOHOCTI BOJIH, a
TaKOXX MPO PiBHI BOJW, MPHUIUIMBAX 1 TeUisX. 3arajaom, JIIOJSIM 3aJUIIUTHCS TUIBKU
HATUCKATU Ha KHOIIKH, 1 CTEKUTHU 3a KiOepOEe3NeKow CUCTEMU (sIKa, B CHUIIY CBOIO
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MaciTaly, BUKJIMKA€e OaraTo MUTaHb).

[nmumit  enement mnpoekty 1udpoBoro Porrepmama-2025: BnpoBamKeHHS
«uudpoBUX z[enb(biHiB» IHTEJIEKTyaIbHUX NPUHYATLHIX CTIHOK 1 o0OJagHaHUX
AaTyukamMu OyiB, SIKI MIIATPUMYIOTb nepenay BaHTaxiB MK cygamu. Lli cucremu
OyayTh 36I/IpaTI/I 1H(pOpMaLiI0 PO CTaH 1 BUKOPUCTAHHS NPUYATLHOTO TEepMiHAIY,
CTaH BOAM 1 TMOTOJHUX YMOBAax, LIO JO3BOJUTH OMNEpaTopaM MOPTIB BU3HAUUTU
ONTUMAJIBHUM Yac 1 MICII€ IS CTOSIHKH CyjAeH. J[Ji1 BUBYEHHS MIa0JIOHIB JaHuX Oye
BUKOPUCTAHO MAaIlIMHHE HaBYaHHS [4].

[Topt TI'amOypr, apyruii mo BaHTaxo000iry B €Bpori, 3aBAsSKH IU(PpPOBii
MojiepHi3allli Ha 75% CKOpOTHUB onepalliiiHi BUTpaTH 1 Ha 15% 3HU3UB HABAHTAKEHHSI
Ha TPaHCHOPTHI MApUIPYTH, Kl YTBOPEHI MOPCHKUMHU CyAHAMH, 3ajJi3HUYHUMH
CKJIaZlaMU 1 BaHT@KHUMU aBTOMOOUIsIMU. 3a mporHo3zamu, 10 2025 poky BaacTbes
MOABOITH MPOMYCKHY 3JaTHICTh MOpTy A0 17 MIIH. KOHTEWHepiB Ha pik 0e3
PO3IIUPEHHS TIOILI.

Ha xonreiinepHomy TepmiHaii B mopTy CsMeHb BBEIM B EKCILUIyaTalliio
6e3pOTOBI MEPEXI1 M'SITOTO MOKOJIHHS.

Xiamen Ocean Gate Container Terminal - nepmmii B Kutai «po3ymHmil» mopt
riomiero 1,3 MIIH. KB. METPiB pealli3yBaB MOBHY aBTOMATHU3AIIIIO 3 THTEIEKTYaIbHOIO
CHUCTEMOIO YIIPaBJIIHHS BCIMa OMEpaliisiMd 3 BUKOPUCTaHHSM TexHousorii 5G - BiA
PO3BAHTAKEHHS BAaHTAXIB JI0 X 30€piraHHs Ha CKIIA/II.

TepMmiHall TakoXX BUKOPUCTOBYE JOJNATKU JIsi 3a0e3meueHHs] Oe3MeKu, B TOMY
YUCIII IITYYHUW 1HTEJIEKT 1 JOMOBHEHY peajbHICTh. 3aCTOCYBaHHA TexHoJorii 5G He
TUIBKM MiABUINY€E €(QEKTHUBHICTh ONepaliii, a W 3HWKYE HaBaHTAKCHHS Ha
criBpoOITHUKIB. KpiM 11bOTO, IIKaBUM € JOCBIJ 1 IHIIUX 3apyO1KHUX OPTIiB (Tadi.3).

Tabauus 3
Ipuknaau 3acrocyBaHHs nM(POBHUX pillleHb 3aPYOi’KHUMH MOPCbKUMH
NOpTAMH
[opt BukopucroByBaHi TeXHOJIOTI]

Porrepnam | loT-maTumku, TEXHOJOTiSA JOMNOBHEHOTO I1HTENEKTY 1 IHTENEKTyajbHI IaHi: Mpo
MOTOy JIJIsl OI[IHKM JTOCTYITHOCTI MPUYAIiB; JJIS BIANPAIFOBAaHHS PI3HUX CIIEHApIiB
poboTH; I KoopaAuHaLii TpadiKy Ipuxoay / BIAXOAY CyA€H Ta YHPaBIiHHS IiIMHU
moproBux KomaHa. €  HaykoBo-gochigHuii  1meHTp Rotterdam  Additive
Manufacturing LAB - mepma B cBiTi moisoBa mnaboparopis 3D-mpyky, mio
3a0e3nevye IMMPOKHA aACOPTUMEHT CepTHU(IKOBAHWX METAJEBUX 3allyacTHUH IS
CYCH

I"amOypr Cucrema HaBiramii B peXHMI peajbHOTO 4Yacy, IO J03BOJSE yYaCHUKAM
KOPUCTYBAaTUCSI TEPCOHATI30BAHOI HAaBIrali€lo, BOJIOJIOYM iH(pOpMAI€0 PO
JOPO’KHIO CHUTYaIlll0 B TIOPTY, MPO TapKyBaHHA Ta 1HPPACTPYKTYpi, 3aKpUTTS
PYXOMHUX MOCTIB 1 iH.

Cucrema «IHTENEKTYaJbHUNW 3aTI3HUYHUN TYHKT», IO JJO03BOJISIE 32 PaxXyHOK
YCTaHOBKHM JAaTYMKIB aHAJII3yBaTW HAHOINIbII 3aBaHTa)XKEHI TOYKHM HA IOPTOBOI
3ami3HuUIl. JaT4ukyu MO3BOJISAIOTH aHai3yBaTH Pi3HI JIaHl, HaJar4d iH(opMarllio
PO CTaH 1 3HOC OCHOBHHX pPOOOYMX MEpEeXpecTb, IO B CBOIO YEpry J03BOJISIE
YHUKATU MOXJIMBHUX IIPOCTOIB
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npoooescenns maoauyi 3
[opt BukopucToByBaHi TEXHOJIOT]

Amntseprien | [Tnmardpopmu NxtPort, siky 3amyctunu B 2017 p. 11 mominmieHHs oOMiHy JaHUMH
MDK 3aIliKaBJICHMMH CTOPOHaMH TIOpTYy, 3a0e3leduye TMpO30piCTh 1  OLIbII
IHTENeKTyalbHy 00pOOKYy JJaHUX Ha OCHOBI KOMOiHyBaHHs iH(popMaIlii, CyMICHICTb
icHyrounx 1miatGopM 1 po3poOKy HOBHX J0JaTKIB B 000X HampsMKax JIAHIFOTa
MIOCTaBOK.

Tinbepi [aTerpoBanmii MOOITPHUN JONATOK [JII CHUCTEMH OpPOHIOBAHHS TPAHCIOPTHHX
3ac00iB, 110 JTO3BOJISE MEPEBI3HUKAM 3/IHCHIOBATH 3aMOBIJICHHS 1 MEPEBIPATH CTaH
KOHTEWHEPIB Bi/TaJICHO, 31 CMapT(HOHIB

Mounpeans | Web-nmonatok Trucking Portal, po3poGieHe 3 MeTOIO CKOpPOYCHHS pIBHS
3a0pyaHEHHS 1 30UTBIICHHS MPOMYKTUBHOCTI. JlOAaTOK 103BOJISIE ONMTHMI3YBAaTH
MapuUIpyTH BaHTAXKIBOK, CKOPOUYIOUM MPOOKH Ha B'i37aX / BUi3Aax B TepMiHAIN
Jlour-biy Mae Merakpan 3 BEIMYE3HOI BAHTAXOIMIAWOMHICTIO 1 3JaTHICTIO 00poOsATH
KUJTbKa KOHTEHHEpiB OJHOYACHO NpHU OOPOOKH CYyJeH; aBTOMATHYHI MOPTaJbHi
BI3KM; aBTOMATH4YHI INTa0CTIOBaJIbHI KpaHW 3 TIOBHICTIO aBTOMATHYHHUM
ONyCKaHHAM 1 MiTAOMOM KOHTEWHEpIB Ha Iaci i MOXIIUBICTIO BiAJaJIEHOTO
YOpaBIiHHA 3 IEHTPATI30BAaHOTO JHWCIETYEPCHKOTO IYHKTY; aBTOMAaTH30BaH1
IHTEpMOJANbHI CTaHIIWHI KpaHW, IO OOCITYrOoBYIOTH TMOi3/a Ha 3alli3HUYHIN
CTaHIIII, 1 1H.

[Muunao VYrpaBiseTbcs JTa3epHUMU CKaHEpPaMHU 1 CHUCTEeMaMH MO3MIIOHYBAaHHS KOHTEHHEpiB
JUIsl TOYHOTO 3aKpIIUICHHS 1 MEepeHeCeHHs iX Ha BaHTaXiBKU Oe3 Bomis. Takox
BIIPOBA/DKEHI:  aBTOMAaTU30BaHE  IUIAaHYBaHHS  OOJIaHAHHS,  AaBTOMAaTUYHE
IIBapTYBaHHS CyJEH, TMOBHICTIO aBTOMAaTH30BaHA JIOCTAaBKa KOHTEHHEPIB,
0e3MJIOTHA 1HTEIEKTyaJIbHA CHUCTEMa BOPIT 1 iH.

IDicepeno: [5]

BucHoBku. JIBa ocTaHHIX JAecATHpIYYS B HAWUOUIBIIMX TIOpTaX CBITY
B1I0yBa€eThCcsl Oe3MepepBHUN MPOIIEC BIPOBAHKEHHS HOBHUX IU(PPOBUX TEXHOJOTIH.
IIpy 1npoMy piBEeHb 1HHOBAIIHHOCTI, 30KpeMa HU(POBOTO PO3BUTKY BITUM3HSHUX
MOPCBKUX TOPTIB, 3HAYHO BIJCTA€ BiJ AHAJOTIYHUX CBITOBUX MOKa3HUKIB. Tomy
BIIPOBA/DKEHHSI TEPEJOBOr0 JIOCBIly peanmi3alli BENIMKUX 1H(PACTPYKTYpHUX
MPOEKTIB, BUIIPOOYBAHUX B MOPTaX MO BChOMY CBITY, Oy/i€ KOPUCHUM JJIsi PO3BUTKY 1
MOJIepHI3aIlli yKpaiHChKUX MOPTIB.
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V]IK 656.
BASIC METHODS OF IDENTIFICATION OF GAS CYLINDERS FOR CARS

AND MECHANISMS OF THEIR SOLUTION
OCHOBHI METOJIH ITEHTU®IKAIIII TA3SOBUX BAJIOHIB JIJISI ABTOMOBLIIB I
MEXAHI3MH iX PIIEHHSA
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Anomauia. /{na aemomoobinicmie GUKOPUCMAHHI 2A30MOMOPHO20 NANUBA NOB'A3AHO K 3
OYeBUOHUMU Nepesazamu, maxk i 3 nesHumu mpyonowamu. Mabyme, euznauanrbHum Gaxmopom
suoopy € yina numawnns. Tax, eapmicme KIII' (cmuchenoeo memany) 6 cepeonvomy no Yxpaiwi
cmanosums 12 zpusenv 3a xy6. Ilo eumpami KyO6 memawy exeisaneHmuuil nimpy 6eH3uHy. 3
MOMEHmMY 8UO0OYMKY 00 20M0B020 NAIUBA NPUPOOHULL 23 NOMPIOHO AuLe OUUCTIUMU, OCYUUMU |
CMUCHYMU 8 KOMAPeCcopi, a Ha 3aNnpasHy CManyito il 8dxce 00cmasiaemvcs no mpyoi. Lle dozeonse
EeKOHOMUMU HA MPAHCNOPMHUX BUMPAMAX | 8 KIHYeBOMY NIOCYMKY 00ymoeanioe nu3vky yiny KIIT.
IIpu ybomy npupoonull 2a3 He 3HUIHCYE NOMYHCHICIb ABMOMOOINA, A U020 BUKOPUCMAHHS 3MEHULYE
3HOC O8ucyHa Oinbwl Hidc Ha mpemuHy. B pe3ynomami osucyn cnysicums Oosuie, a nepesizHux
eKOHOMUMb He MINbKU HA Nnanuei, aie i Ha mexHiuHomy obOcrayeosysanni. Ilicis ycmanoexu
2a300a10HH020 00IAOHAHHA ABMOBIACHUKOBL HE 008€0embCsi CAMOCMIUHO 30upamu O0OKYMeHMU,
Heo0xioHi ona TO.

Knrwueevie cnoea: ioenmucghixayis eazoeux OanoHie; eKxonociuHa Oe3neka asmomooins,
anbmMepHamueHi 6UOU NAIUBA.

Beryn. Ilepenik mpoGiem igeHTu@ikaiii ra3oBux OaJIOHIB JjIsi aBTOMOOLIIB
MO>KJIUBO PO3MOJLIUTH IO TPYIIaM:

IHo-nepme, nmocrayaJlbHUKM YacTO HE MOXYTh MOBIAOMHUTH YCIO HEOOXITHY
iHpopMallito MOpo CBOK MNPOAYKIIIO(OCOOJUBO 1€ CTOCYEThCS KUTAHCHKUX
BUpOOHUKIB). [Ipruomy y mianpueMIls Jajaeko HE 3aBXIU € MOXKJIMUBICTD SIK-HEOYIb
BIUIMHYTH Ha TapTHEpa, MO00 OTpuMaTH MOTPiIOHI BiOMOCTi. ToMy B JESIKHUX
BUIIAJKaX PO3MIPU 1 Bara YNakoBKM abo raGapuTH TOBapy CTalOTh BIIOMUMH Y
MOMEHT BCTYIY MPOIYKIIii Ha CKJIA/I.

IMo-apyre, HaBiThb SAKIIO KJIIEHTH TOTOBI TNPEACTABUTH YCIO HEOOXIIHY
iHpopMmarito, ii 00'eM Moke BUABHTHCA Jyke 3HauyHMM. Ha 30ip 1 0OpoOky
naHuXx(Kracudikaii, OYUIICHHS Bl HEBKUBAHUX 1 3JBOCHUX TMO3UIIINA, BU3HAYCHHS
yCIX HEOOXIJHMX MapaMmeTpiB MPOAYKIIl 1 T. [A.) HaBITh Yy OKPEMOTO MiJIPO3ALTY
KOMMaHli MOXe NITH JeKuibka MicsiiB. [Ipu 1boMy BIAMOBIAHICT JOBIJHUKA
peaJbHOMY aCOPTUMEHTY HaBITh Y HAMOUIBII MiATOTOBICHUX KJIIEHTIB HE TIEPEBUIIYE
60%. OcrtaTouHe «JIOBEJCHHS» JOBIJIHUKA JTOBOIUTHCS MPOBOJUTH BXKE B MPOIIECI
POOOTH MiAPO3ILTY.

Ilo-Tpere, Ha eTami MPOEKTYBaHHS POOOTH MIAPO3ALTY JEsiKi KIIEHTH 3HAIOTh
TUIBKKA TPYNH TOBapiB, SIKI BOHU OOPOOIATHMYTh. BOHUM MOXYTh JOCHTH IOTAHO
VSABJISITA €001 MOCTAa4albHUKIB, 3 SKUMH iM HaJCKHUTh MpallOBaTH, 1 BIJMOBIIHO
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HIYOTO HE 3HATH MPO KOHKPETHI mapamerpu(Basi, rabapurax, 00OpOTHOCTI 1 T. II.)
NPOAYKIIiT, SIKYy iM HaJIeKUTh IPOJaBaTH.

[TigBUIIUTH TOYHICTH MPOIIECY 1MeHTU]IKAIl TOCTIIKYBaHUX BAaHTAXOMOTOKIB
MOkHa Tphoma crocobamu: 1. [lomimmutu B3aemopito 3 mocradagbHuUKamu. [lo
MOKJIMBOCTI BiJf HUX MOTPIOHO BUMAaraTH: HAaHECEHHsS IITPUX-KOIy Ha yBECh TOBap,
KU MOCTyMae Ha CKJIa] crioxkuBaya. [Ipy nboMy BaXkInBO 3a0€3MeUnTH MaHKIPOBKY
K KOXKHOT OJMHHMIII TOBapy, Tak 1 yMakOBOK, KOPOOOK 1 MajeT, B SKUX TOCTYIA€E
TOBap; IMOMNEPEIHbOIO TOBIAOMIIEHHS CHIBPOOITHUKIB CKJIaay TMpO  3MiHY
aCOpPTUMEHTY a00 YNaKOBKM TOBapy; BXKUTTA IHIIMX 3aXOJIB, IO MOJETIIYIOTh
imeHTudIKalilo ToBapy mpu npuiimManHi. 2. I[locunuTH KOHTpOJIb MPOIECY
igeHTudikamii ToBapy. [Ins 1bOro AOLUIBHO CTBOPUTU CHELIaIbHUN MiAPO3/LT
KOHTPOJTIO, SIKUK (hOpMaabHO MOXKE BITHOCUTHCS HE 10 CKJIaay, a HANpPUKIAA, J0
OXOPOHHHMX CTPYKTYp MiANpuUeMCTBA. [HaKmie Buiife, MO TEpCOHAN, KU MOXe
3poOUTH TOMHIIKY, TiepeBipse cam cebe. [lpu 1pomMy nayxe BaXJIMBO, 11100
CHIBPOOITHUKHU IILOTO MIAPO3ILTY 3aiiMalKCs HE JUIIEe NMPUUMaHHSIM TOBapy, aje i
KOHTPOJIIOBAIM O BiJBAaHTAXXEHHS, MPOBOAWIIA 1HBEHTAPHU3AIll0, pO30Mpanucs B
acoptuMmenTi 1 T. aA. 3. IligBumryBatu mpodeciiHuil piBeHb 1 3aIlIKaBIEHICTh
MEPCOHAITy B MOJIIMIIIEHHI POOOTH CKJIQy IUIAXOM JIOJaTKOBOTO HaBYaHHS, IPOrpaM
MOTHBAIIIi CIIIBPOOITHUKIB 1 T. 11.). xepeno: /1]

3araabumnii Teker Cepen HaifyacTilie BHUKOPHUCTOBYBAaHUX MOXHAa Ha3BaTU
HACTYITHI METOIM 1IeHTHdIKaIlI] 00'€KTIB :

Meton  yHIKaNbHMX HaWMEHYBaHb SIBISIETbCS, MaOyTh, HaWIpPEBHILINM.
IIpucBoeHi 00'ekTam YyHIKajdbHI HalMEHYBaHHS € I1JeHTH(IKATOpaMH 1 IIHPOKO
3aCTOCOBYIOTHCS B CHCTEMaxX yIpPaBIiHHS [IUMU 00'€KTaMH.

Meroa 1mdpoBUX HOMEPIB, 10 MPUBIACHIOIOTHCS 00'€KTaM, € OJJHUM 3 CaMUX
MIMPOKO BXKMBAHUX. Y MOEAHAHHI 3 HAMMEHYBAHHSAM 00'€KTy MOro HOMEp J03BOJISIE
OHO3HAUYHO iAeHTU(diKyBaTH 00'ekT. [IpakTuuHe 3acToCyBaHHS 3HAXOAATH [IBa
OCHOBHI CTIOCOOM HyMepaIiiHo1 ieHTUGIKAIT : nOpsA0KOo8uULL 1 CepiliHO-nOPsOKOBUIL.

Ilopsokosuii Homep TIPUBIACHIOETHCS OO0'€KTY Ha OCHOBI BCTaHOBJICHOTO
nopsnaky. Lleli mopsgoK BCTAaHOBIIOE TOW OpraH, SKUN 3A1MCHIOE HyMeEpauilo.
[lepeBara 1poro cnocody moJjsirae B TOMy, 110 BiH 3a0e3meuye IpocTy 1 KOpOoTKy (1o
KUIBKOCT1 3HaKiB) ieHTU(]iKaIi0 00'€KTy, a HEJOJNIKOM € HeiH(hopMaTHUBHA, TOOTO
BIJICYTHICTb SIKHUX-HEOYJlb O3HAaK, IO XapaKTepU3YIOTh O0'€KTH, SIKUM MPUCBOEHI
MOPSIIKOBI HOMEepH ab0 HaiiMeHyBaHHS. TUIOBUM MPUKIATAOM CEPiliHO-NOPSAOKOBO2O
crioco0y € imeHtudikaiis aar. Hanpukman, nata 18.03.98. inenTtudikye 18 uucio
oepesns Micsng 1998 poky. binblie iHbopMaliiifHe HACHYEHUM CIIOCOOOM SIBJISIETHCS
iOenmugpikayis 3 BUKOPUCMAHHAM  NOPAOKOBUX HOMeEpI8 )y HNOEOHAHHI 3
KiacugixayiuHumu VePYNYB8AHHAMU, AKUHN BUKOPUCTOBYETHCS B
3arajbHOPOCIMChKOMY KJIacH(1KATOPOBI MPOTYKIIIi.

MeTon yMOBHUX TMO3HAa4eHb IIMPOKO 3aCTOCOBYETHCS MpHU 1AeHTUDIKAIT
npoAyKIii 1 mokymeHTiB. HaifuacTiiie BUKOPHUCTOBYIOTHCS TPU CIOCOOHM MOOYIOBH
YMOBHHX NO3Ha4€Hb: MHEMOHIUHUH, KIacu(iKaiiHui 1 HeKIacuikariitHuii.

MuemoHiuHUN cnoci6 moOya0BH yMOBHUX MO3HAYEHb MOJIETUIYE PO3YMIHHS 1
3aram'aTOBYyBaHHS JIIOJAMHOIO MOTPIOHUX BIAOMOCTEN MPO MPOAYKILII0 a00 JOKYMEHT.
Knacudikauiitauii cnoci6 noOy10BM YMOBHHX MO3HAY€Hb BUKOPHCTOBYETHCS B THUX
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BUIMAJKaX, KOJM 1H(OpMaIliss 0O0poOIsSeThCS y KOMITIOTEpHUX cucTeMax. Ha ioro
OCHOBI MOOyJIOBaHa, HANpPUKIAL, €IUHA 3HEeocoOJeHa KiacudikaliiiHa cUcTema
MO3HAYEHHS BUPOOIB 1 KOHCTPYKTOPCHKHX JTOKYMEHTIB.

KnacudikamiifiHuii MeTo/l BUKOPUCTOBYETHCS B TUX BHUMAJKaX, KOJIU HEOOX1THO
11eHTU(IKYBaTH TPYNH OJHOPITHUX OO'€KTIB Ui BUpIIIyBaHMX 3aBiaaHb. [lepeBara
oro monsrae B 1H(QOPMAIIMHOCTI, TOOTO 3 0e3miul 00'€KTIB MOXKHA BUIUIATH
HEeOOXI1H1, TakKi, IIT0 MalOTh IIEBHI 03HAKH.

[MocunanbHU METOJ BUKOPHUCTOBYETHCSA IS 1eHTU]IKAIli 00'€KTIB B THUX
BUTIAJKaX, KOJM OINWCH KOHKPETHUX XapaKTePUCTHK(BIACTUBOCTEH, MOKA3HUKIB,
BIJIMITHUX O3HaK) INPEACTaBJIeHI B HOPMAaTUBHUX a00 TEXHIYHUX JOKYMEHTax,
HaifyacTilie /i1 BU3HAUYCHHS KOHKPETHOI MPOYKIIIT TIPH 11 3aMOBJICHHI.

OnucoBuit Meton iaeHTU(IKaIli BUKOPUCTOBYETHCS, SK TMPABUJIO, B THX
BUIAIKAX, KOJM HEOOX1THO 1IeHTH(1KYBATH KOHKPETHUH 00'€KT MIJISIXOM OMHUCY HOTO
xapakTepucTuk. OJIHIEI0O 3 OCHOBHUX TI€peBar LbOrO0 METOAY € MOXKJIHBICTD
3MIACHEHHS TOPIBHSUIBHOTO aHai3y OJHOPITHUX OO'€KTIB HUIAXOM MOPIBHSIHHS
XapaKTEPUCTHK, 1110 YBIUATIUIM 70 1X 171eHTU(IKAIT].

OnucoBO-NOCHUIANBHUN METON 1AeHTU(IKalii Ha BIAMIHY BIJ OIHCOBOTO
BUKOPHUCTOBYE TITbKM YaCTUHY OCHOBHHMX XapaKTEPUCTUK OO'€KTy y TMO€IHAHHI 3
MOCUJIAaHHSM Ha JOKYMEHT, Ji€ MMOMIIIEHI yCl1 HOro XapaKTepUCTUKH.

BucHoBkH. 3 KOXXHUM POKOM B CBITI 3'SBIS€TbCA Bce Ouibiue 1 Oinblie
aBTOMOOLTIB, sIKI Bce OunbIne 1 OiIbIIe BUKUAAIOTH B aTMocepy TOKCHYHI
BIJINpallbOBaHl ra3u. Bakki MeTanu, KaHIEPOTeHM, CipKa - BCE IIe OCiJIae Micis
3TOpsiHHSI OC€H3WHY 1 U3eis Ha YChOMY, IIO OTOYYE JIFOAUHY 1 MOTIM MOTpAIlise B
OpraHi3M uyepes3 MOoBITPs a00 1Ky, B pe3ysIbTaTl YOTO 3pOCTA€E 3aXBOPIOBAHICTh HA PaK.
Y mopiBHsSHHI 3 OEH3WHOM 1 JW3eJleM BIJINpalbOoBaHl Ta3u MpomnaH-OyTaHy abo
METaHy B pa3d MEHII MIKIIJIMBI 1 HABKOJHUIIHBOTO CEpPEOBHINA, TOMY,
BctaHoBmoour ['BO Ha aBTO, HE TUTBKH EKOHOMIISITHCA TPOI, ajie 1 HaJaeThCs
MOCUJIbHUYM BHECOK B HABKOJIMIIIHE CEPEIOBUIIIE.

Jlitreparypa:
1. Pyban A. I'. InHoBaliiiHe 3a0e3nedyeHHs JIJIEPCTBA HAa PUHKY Ta30BHUX
6asionis// Texuiuni razu. - 2008. - Ne 2. - C. 49-55.

Abstract. For motorists, the use of gas motor fuel is associated with both obvious advantages
and certain difficulties. Apparently, the determining factor is the price of the issue. Thus, the cost of
CNG (compressed methane) on average in Ukraine is 12 hryvnias per cubic meter. The
consumption of a cube of methane is equivalent to a liter of gasoline. From the moment of
extraction to the finished fuel, natural gas only needs to be cleaned, dried and compressed in a
compressor, and it is already delivered to the gas station through a pipe. This saves on
transportation costs and ultimately causes a low price of CNG. At the same time, natural gas does
not reduce the car's power, and its use reduces engine wear by more than a third. As a result, the
engine lasts longer, and the carrier saves not only on fuel but also on maintenance. After installing
the gas cylinder equipment, the car owner will not have to collect the documents required for
maintenance.

Key words: identification of gas cylinders, environmental safety of the car; alternative fuels.
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OPT'AHI3ALIA EKCIIOPTY CHOPSI)KEHHS 1JI51 BOJHOTI'O TYPA3MY 10 KPAIH
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Anomayia. Memow pobomu € ananiz ma 800CKOHANEHHA POOOMU JOSICMUYHOI cucmemu
NOCMAa4anb CNOPsOAHCEHHSL 0151 BOOHO20 MYPU3MY HA eKcnopm 00 Kpain €sponu. Y mescax pobomu
3anpoOnoOHOBAHA CYYACHA MEXHONO2Is 3 eKCNopmy CHOPAONCEHHS OJil 600HO20 MYPU3My 00 KpaiH
€8poni. nposedeHo ananiz cyyacHo2o CMamy ma nepcneKkmus supoOHUymea moeapis 0isi 600H020
mypuzmy 8 Ykpaini ma modsciusocmeti ix npooadxcy 3a kopooH. Haoana nosna xapaxmepucmuxa
pecionie ma ceocpaghii  nocmauano. Cgopmynvosano ocobaueocmi - MpPAHCNOPMYBAHHSL
CNOPAOAHCEHHS ONIS1 BOOHO20 MYPUSMY ABMOMODINILHUM BUOOM MPAHCNOPIY.

Knrwowuosi cnosa: cnopsodicenHs 0 600HO20  MYPUusmy, eKCHOPmM,  MINCHAPOOHE
a6momo0ibHe nepege3enHs, Mapupym, epapix

Beryn.

AKTYanpHICTh JOCIHIJKEHHSI TOJIAra€ B TOMY, IO 32 OCTaHHI POKU E€KCIIOPT
CHOPSAJIKEHHS JUIsl BOJIHOTO TYpU3MY CTaB OJTHUM 13 3pOCTAIOUUX CEKTOPIB EKOHOMIKU
VYkpainu, YoMy crpusi€e 3pOCTaHHs MOMUTY Ha BIAMOBIHI TPYIH TOBapiB HAa TEPUTOPIT
€Bporneiicekoro Corozy.

AkBaTypi3M a00 BOJHHI TYpU3M - BUJ MOPCHKOIO 1 PIYKOBOrO TYpHU3MY, IpU
SKOMY BIJIIOYMHOK 3IACHIOETHCS HA BOJI 3 BUKOPUCTaHHSM OaliapoK, YOBHIB,
KaTaMapaHiB, MapyCHUX CYyJAEH, TYPUCTHUYHHX TEIUIOXOMAIB 1 I1HIIMX IUIaBAJIbHUX
3aco0iB. Bin goctynmHuii KO)KHOMY (haKTUYHO 370POBIii JIFOIUHI HE3aJIEKHO BiJ BIKY.
Tomy 3a KITBKICTIO JrOACH, siki 3aiiMaroThes (Omu3bko 30%, BCiX TYpHCTIB),
aKBaTypi3M po3fiisie 1-e Miciie 3 OLTBIIT MAaCOBUM MIIIOX1THUM Typu3MoM [1].

OdiKyeTbCs, IO PUHOK HATyBHUX UOBHIB 3aBISKA CBOIMH OCHOBHUM
XapaKTepUCTUKaM, TaKUM K Oe3leKa 1 CTablIbHICTh, Y BCbOMY CBITI 3HaYHO 3pOCTE
OPOTATOM TPOTHO30BaHOTO Tmepioxy. Kpim 1poro, 3poCTaHHA TYpPUCTUYHOI
MPUBAOIMBOCTI BOJHUX pO3Bar, 30UIbIIEHHS KUIBKOCTI BUIIB CHOPTY, TaKMX SK
padTUHT 1 KasgKIHT, 3pOCTaHHS BUKOPUCTAHHS HAIyBHUX YOBHIB JJII OCOOMCTOrO
KOPUCTYBaHHSI Ha o3epax 1 piukax B 3axiAHiil €Bpomi crnpusiTuMe 30UIbIICHHIO 1
CTUMYJIFOBAHHS MMONUTY HA HAayBHI YOBHU B PET10H1 B HAHOJIMKY1 POKH.

AHaJIi3 KOHKYPEHTHOI'0 CepeI0BHMIIA TA 30BHIIIHLOEKOHOMIYHOI TiAJILHOCTI
HA YKPaiHCHKOMY PUHKY TOBAPiB /1Jis1 BOAHOI0 TYPU3MY

3a pmanumu JlepkaBHOi CIy>KOM CTaTUCTUKM YKpaiHM II0J0 E€KOHOMIYHOI
CTATUCTUKUA 30BHINTHBOCKOHOMIYHOI [ISJIBHOCTI Y BIJIMOBIHOCTI 3 TOBApHOIO
CTPYKTYpOIO 30BHIIIHBOT TOpriiai 3 2015 mo 2020 poku amns kareropii «89 CymaHay,
«8903 SIxTm Ta 1HII MIaBy4l 3aco0M i JO3BULIS abo cropTy; TpeOHI YOBHH Ta
KaHoe» [2], oOcsr peaii3oBaHOro Ha €KCIOPT CHOPSJIKEHHS sl BOJHOTO TYPU3MY 3a
2015 pik cknaB 102113,7 tuc. non., 3a 2016 pik — 106455,3 tuc. no1., mo o3Hayvae
30uThIIeHHsT 00csaTy peanizamii Ha 4,3% (puc. 1). IlpoTsarom HacTymHOrO TEpioqy
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2017-2018 pokiB MOKa3HUKU JIEMOHCTPYIOTh MO3UTHBHI 3MIHM JIMHAMIKH TPOJIAXKY
YKpPaiHCBKOTO CHOPSAKEHHS ISl BOJAHOTO TYypH3My — 3a Iied mepiox obcsar ix
peamizamii 30inpmmBcs Ha 129,7% mnpu 30epexeHH! 3araibHOT TEHICHIlT BCHOTO
obcsary puHKy 10 30utbiieHHs 61m3bk0 20 %. Cranom Ha kinenb 2019 poky obcsr
ToBapiB 3aaaHoi rpynu ckiaB jume 0,3 %, B mopiBHsaHHI 3 0,6 % 3a MuHynuit
3BITHUHW TIEPIOJI, Bij 3arajibHOi KUIbKOCTI Ha cymy 129611,3 Tuc. mom., mo MoxHa
MOPIBHATHU 3 NoKa3HUKamMu 2015-16 pokiB, mpu LIbOMY 3arajbHHUM 10X BiJ] €KCIOPTY
ckJiaB pexopani 50054605,8 tuc. go7.

Buxonsuu 3 naHuX TOBapHOI CTPYKTYpHM 30BHIIIHBOI TOPTiBIL [2] 3a mepiie
miBpiyust 2020 poky MOKHa 3pOOMTH BHUCHOBOK MPO IMO3UTHUBHI 3MIHM JAUHAMIKH
JOXO/Y Bl €KCIOPTY JaHOi rpynu ToBapiB Ha 5,9 % B MOPIBHSAHHI 3 AHAJIOTTYHUM
nepiogom 2019 poky. Ilompu Bce dYacTka CEKTOpy BHUpPOOHUIITBA Ta peasizarlii
CHOPSAJIKEHHS JUIsl BOJHOTO Typu3My B cTpykTypi BBII cknanae 6mmspko 0,3 %.
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Puc. 1 — JIlunamika ekCcnopTy COpsi/IzKeHHS /1151 BOJHOT0 TYPU3MY 3 YKpaiHu 3a
2015-2019 poxnu, Tuc. n0.1. [2]
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Puc. 2 — CtpykTypa 30BHIIIHBOI TOPIiBJIi TOBApaMHM 32 KpaiHAMHU CBITY 3a
ciuenb-rpynens 2019 poky [2].
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HanpsiMmok ekcropty A0 KpaiH €Bponu Uid YKpPaiHCHKUX MiANPUEMCTB 3
BUTOTOBJICHHSI CIIOPSAIKEHHS JIJIs1 BOJHOTO TypU3MY AY’Ke MEePCHEKTUBHUM.

OcHoBauMHu puHKamu 30yTy € [lonbma, Himeuunna, nuta Ta CioBauynHa.

JlizepcTBo 3 ekcnopty 1o kpain €Bponu ouomoe TOB ¢ipma «bPII» — ob6csr
EKCIIOPTY 3a KOpAOH ckiaB 9479,36 Tuc. moin.. Jlpyre miciie 3a 0OCSTOM EKCIOPTY
3aiimae TOB «KOJIIBPI» 3 nokaznukamu Ha piBHi 5815,61 Tuc. nour..

= TOB ®IPMA «BPII'»

1 TOB «KOJIIBPI»
TOB «I'PAHI MAPIH»
[T KOMITAHISA AKBA-
IITOPM

5 TOB «ELLING»

= TOB «EJIBEHYEP»

= OOII KOMITAHIA
«BUXPHCT»

Puc. 3 — CTpykTypa eKCopTy HaJJlyBHMX YOBHIB 32 KOMIIAHISIMH, THC. 10J1. [2]

Opranizanisi eKCIOPTY CHOPSIZKEHHS ISl BOAHOTO Typu3my 10 HiMmeuunnu

B pamkax poGotu po3poOiieHa JIOTICTUYHA CHCTeMa II0CTadyaHb, sKa
CKIamaeThcs 3 (OKycHOI (IEHTpaIbHOI) KOMITaHii, B SIKOCTI AKOi BHUCTymae (ipma
«Ellingy», mocrayanpHUKA 1 MOKYIIIIS/CIIOXKUBaYa, SKU Oepe ydyacTh B 30BHIITHHOMY
1/a00 BHYTPIIMTHBOMY MOTOII MPOAYKITii, mOCcIyT, (hiHaHCIB Ta/abo iHpopMmarii [3].

B nanomy BuMajKy JIaHIIOT TOCTaBOK OPIEHTOBAaHUI Ha rio0alibHI MPOJaxi, 3
KOHIIEHTpAII€I0 BUPOOHUIITBA B OJHOMY IIEHTpI 1 TOKYIKOK MarepiaiiB 1
KOMIIOHEHTIB 110 BChOMY CBITy. Peamizamist mnpoaykuii 31iHCHIOETbCS dYepes
YUCJICHHUX TOPTOBUX TIOCEPEAHUKIB, JO CKIAAy SKUX BXOAATh OQIIIHHUIMA
npeactaBHuK B kpaiHax I[Tpubantuku « VALTINE», odiuiiinuii qunep Ha Teputopii
Himeuyunnu — «IC Connect UG», npeactaBauk B Xopsarii, Cep0ii, Cnopenii, bocHii 1
I'epueroBuni - GUMENI BROD D.0.O. ta GOLD BAITS y ®panuii,
0e3nocepeIHbOI0 (PYHKINEIO SKUX € 3'€IHaHHS MPOAABIIIB 1 MOKYMIIIB, TOOTO yB'sI3Ka
MOMUTY 1 MPOTMO3HUIIII.

PamionansHUM €croco0OM opraizailii eKCopTy TOBapiB JiE BOJAHOTO TYypU3MY
B Kpainm €Bponu, 30kpeMa HimeyunHy, € BHUKOPUCTaHHS aBTOMOOUIHHOTO
TPAHCIOPTY B SIKOCTI PyXOMOTO CKJITy JUIsl MDKHApOAHUX TepeBe3eHb. Kpim ¢akrty
MEPEBE3CHHS TApHO-IITYYHUX BAHTAXIB, HASBHICTh PALYy OCOOJMBUX YMOB
30epiraHHsi 1 TPAHCIOPTYBAHHS CHOPSAKEHHS JUIS BOJHOTO TypU3My Iepeadauae
BUKOPUCTAHHSA KPUTOTO PYXOMOTO CKJIany, sIKHU 3a0e3nedye TepMETUUYHICTh, 3aXUCT
Bl JIOIIy Ta BITPY, 1 MOXJIMBICTh CTBOPEHHS CHEIIaJbHUX YMOB Y BHIJISAI
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HQJIEKHOTO TEMIEpaTypHOro pexumy. llpm 1mpoMy 3riiHO 3 00'€éMHO-MAacoOBUM
XapaKTepUCTHKaM TEePEBE3€HOI MapTii TOBapiB AJS BOJHOTO Typu3My 1 HEOOX1THOT
KUIBKOCT1 BaHTOKHUX MICI[h, PAIliOHAJIBHAM aBTOTPAHCIIOPTHUM 3aCOO0OM BHUCTYTIA€E
ClACNPHUN TATa4 3 HAMIBIOPUUYENIOM, BHYTpIIIHIM 00'eM sKoro mnependavae
po3mimieHHa 33 maneTiB, OpU LbOMY BHUKIIOYAIOTHCS BapiaHTH MEPEBE3CHHS
0COOJIMBUMHU CIELIalli30BaHUMU BHUJAMU TPAHCHOPTY , SK BEJIMKOrabapuTHI Ta
BEJIMKOBAroBl aBTOTPAHCIOPTHI 3acoOu. 3 OISy Ha 3arajbHy Macy Bciel maprii
CTIOPSIIPKEHHS JIJIs1 BOJHOTO TYPU3MY JOMYCKAETHCS BUKOPUCTAHHS PyXOMOTO CKJIaTy
CepeaHbO1 BAHTAXKOII IHOMHOCTI, KIJIbKICTh OCEH SKOTO HE TICPEBHUIIY€ ABOX.

OpieHTyI04HCh Ha MIHIMAIBHY MPOTSKHICT, MapIIpyTy 1 Ha MiHIMaJbHI
TUMYAcOBI BUTPATH, OOMPAETHCA HACTYIMHUA MapUIPyT AOCTABKH CHOPSKEHHS IS
BOAHOTO Typu3My YKpaiHa-HiMeuunHa /111 aBTOMOO1IBHOTO TPAaHCIIOPTY:

Riga 5 v
® Latvia Hu.

Jopenhagen c
Denmar k & Lithuania b

Vilnius
® N
Minsk
AiMck
®

Belarus

Berlir Poland._rw

®) 2 LEPZIG

"¢ Germany
Frankfurt Prague
Czechia

Ukraine
Slovakia

Austria sl Moldova

Switzerland

Croatia Bearpay §
Bosnia and ; Buchares
Herzegovina  gerpia
Monacd e : .

Italy Montenegro Cogun
, Kosovo Bulgaria Thilisi
Georgia ,30molx
e

jlitanae Macedonia istanbul

‘Albania B
JJJJJ Ankara Armenia  Azerbaijan 28

Puc. 4 — I'padiunnii mapmpyr Ml)KHapO)leOl"O aBTOMOOITBLHOTO nepeBe3eHHﬂ
CIIOPSAKEHHH 1JI BOAHOI0 TYPU3MY

XapakTepHucTUKa MaplIpyTy TOCTaBKU:
— Ha oOpanomMy MapmipyTi € IIaTHI JOPOTH;
— JoBxuna mapuipyTy cknagae 2294 km;
— Po3paxyHkoBu# yac pyxy Ha HUIsAXy npssmyBaHHs 30 romu.;
— MapuipyT npoxoauTs uepe3 iHury kpainy (ITonbia);

Taoauua 1
00’ennannii rpagik opranizauii apronepeBe3eHHs 3rifno €EYTP
Yac Yac
IlynkT N . .
. IIyHkT 3aifHATICTE Bimnmpas- | mpubytts | TpuBa- | Ilpoiinena
JeHb | BiampaBiieH- . . . -
st npuOyTTS BOJIisSt JICHHS (3akiHYeH- | JCTh BiJICTaHb
(Tmouatky) HST)
HaBanTtaxeHHs 9:30 10:00 0:30 -
1 Mapiynons | Kpemenuyk | Ynopasmians T3 10:00 19:00 9:00 496
[lepepsa 19:00 19:45 0:45 -
1-2 | Kpemenuyk | byumanu | Ynopasminas T3 19:45 4:45 9:00 495
) Binmounnok 4:45 14:00 9:15 -
Bbyumanu Sronuu Yupasninasa T3 14:00 18:43 4:43 259
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npoooexcenns maoauyi 1

23 Mirrie 18:43 10:00 15:17
o OpMIICHHS
3 SromuH Oxkonu Yupasaiaasa T3 10:00 11:00 1:00 53
BinnounHok 11:00 20:00 9:00 -
3-4 Okomnu Jlengek Yupasninas T3 20:00 5:00 9:00 495
4 [Tepepna 5:00 5:45 0:45
Jlennex Jletimmur | Ynopasmiaas T3 5:45 14:45 9:00 495
PozBanTakeHHs 14:45 15:15 0:30 -

Aemopckasa pazpabomka

3 Tabsmii 1 BUIIMBAE, IO Yac HA JIOCTABKY BaHTaKy CTAaHOBUTHUME 76 rojuH 45
XBHJIMH, IO 3aliMe Y BOJIisg 4 100H.

Moaesib A0CTAaBKH CHOPS/KEHHS IJI BOJHOIO TYpuU3My 3 YKpaiHM B
HiMeyunHy aBTOMOOIIBHUM TPAHCIIOPTOM

JloricTHyHU# UK TOCTABKU CIIOPSKEHHS JJISI BOJAHOTO TYPU3MY BKIIOUAE 5
omeparlii: mepma omepaiis - o00poOka 3aMOBJICHHS, Jpyra omnepamis -
KOMIUICKTYBAaHHS IMapTii BaHTaXy; TPETS OIepalis - TPAHCHOPTYBAHHSA 3 IyHKTY
BIJIIPABIIEHHS 70 YKPaiHCHKO-TIOJBCHKOTO KOPJOHY; YETBEpTa Olepallis - NepeTHH
KOpAOHY MK YKpaiHotw 1 [losbiiero, NpoXoKeHHs] MPUKOPJOHHOTO Ta MUTHOTO
KOHTPOJIIO; IT'sITa OTepallisl - J0CTaBKa BAaHTAXy B MyHKT MPU3HAYEHHS.

Tabamnuna 2
CraTucTH4Hi NapaMeTp TPUBAJIOCTI onepauii JJOTiCTHYHOT0 UKJITY
Cepenne CepenHe KBagpaTuyHe
Omnepariii QUKITy 3aMOBJICHHS p= .
3HauenHs ! ,u. Bimxumrenns® i u.
O6poOKa 3aMOBJICHHS 1 0,25
KomrmuiektyBaHHs 11 7
TpaHcnopTyBaHHsI 10 KOPAOHY 32 4
MuTtHuIA 15 5
TpancnopTyBaHHS A0 MiCLI o 3
IpU3HAYECHHS
AGMOPCKCI}Z pa3pa60ml<a
Tabuamnuna 3

3aKoHM i mapaMeTpH PO3MOAiy BUNIAJKOBUX BEJIUYMH YACY BUKOHAHHS
JIOTICTHYHMX onepauii

Omepartist TUKITy 3aMOBJICHHS Koegimient 3aK0H pO3MOIiT Hapaverpn
patit ity Bapiamii p ALY PO3IOILTY

O6poOka 0,25 Hopmanbuuii T=1;=10,25

KowmrmiekryBanHs 0,64 Beiibyma T02121’266; m=
TpancriopTyBaHHA 10 KOPAOHY 0,125 Hopmaneunii T=32;=4
MuTHuILISA 0,33 ["amMa-po3moain =0,6; =9
TpancriopTyBaHHS 10 MiCLS 0.107 HopmanbHuii T=28: = 3
pU3HAYEHHS

Aemopckasa pazpabomka
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MogentoBaHHs HOPMAJIbHO PO3MOJIIEHOT BUIIAKOBOI BEIMYMHU MPOBOIUTHCS
3a gornomororo BOyaoBanoro B MS Excel re HepaTtopa BUIIaJKOBUX YUCEIL.
Tabauua 4
Bu3HaueHHs1 YaCTOTH BJIyYeHb B iHTepBaJ 3HAYeHb YaCy BHKOHAHHSA
JIOTICTUYHOT0 HUKJIY

IHTEepBan 3Ha4YeHb Yacy KinpkicTh 3HaUEHb Yacrora
BUKOHAHHS JIOTICTUYHOTO yacy [UKIIY B Hacrora HapOCTAIOYUM
UKy, 4. 1HTepBaJIl I1JICYMKOM

60-65 1 0,02 0,02
65-70 1 0,02 0, 04
70-75 2 0,04 0,08
75-80 8 0,16 0,24
80-85 12 0,24 0,48
85-90 6 0,12 0,6
90-95 6 0,12 0,72
95-100 8 0,16 0,88

100-105 4 0,08 0,96

105-110 2 0,04 1

Aemopckasa pazpabomka

) — |

=
oo

.

b

=
e
T

IMoBipEICTE TOCTABKH

o
m—— i

60-6> 65-70 70-75  7>-80  80-85  B5-90  90-05  95-100 100-105 105-110

acoeHi 1HTEPEAT. TOI.

Puc. 5 - I'padik ¢pyHkuii po3nmogisry yacy JIOTiCTHYHOT O HHUKJTY
Aemopckas pazpabomxa

BucnoBknu.

B pesynbraTi AOCHiIKEHHS PUHKY BHPOOHHUIITBA CIOPSIKEHHS ISl BOJAHOTO
Typu3My B YKpaiHi Oyj0 BHUSBICHO OCHOBHI TEHICHIII PO3BUTKY YKPaiHCHKOTO
excriopTy. Bmpomosxk 2017-2018 pp. cmocrepiramocsi 30UIbIIeHHS 00CSTIB
BUPOOHUIITBA, 32 II€il Mepio BCTAHOBUBCS HAIPSIMOK pOOOTH BUPOOHHKIB Ha BUXIJ
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Ha eBponeicbkuii puHoK. JlocmipkeHa TpaHCIIOPTHA CKJIal0Ba JIOTICTUYHOT CUCTEMHU
3 JOCTaBKA TOBapiB [JIi BOAHOTO Typu3My. BHCYHyTO mpomo3uiii o0
BUKOPHCTOBYBAHOTO  PYXOMOTO CKJIaAy Ta crnoco0y TpaHCHOPTYBaHHS —
IHTEpMOJalIbHA MOJIEJb TEPEBE3CHHS 3 BHUKOPUCTAHHSIM aBTOMOOUIBHOTO BHUIY

TPAHCIIOPTY.

JIutepatypa:
1. Tourism Market Trends: World Overview & Tourism Topics / World
Tourism Organisation — Madrid, 2005. — 199 p.

2. 30BHIIIHA TOPTIBJIA OKPEMHMH BHJAMU TOBapiB 3a KpaiHaMu CBITY /
Odimiitnuii BeOcaiiT [ep:xkaBHoi cimykOu cTaTUCTUKUA YKpainu / Pexum poctymy
URL: www.ukrstat.gov.ua (nara 3sepuenss 27.11.2020)

3. OCHOBBI JIOTUCTUKH U YNpaBJIEHHE LENSAMU MOCTAaBOK: yued. mocodue / H.A.
Kosanesa, A.B. I'yzenko; ®I'6OY BO PI'VIIC. — Poctos u/]1, 2016. — 127 c.

Abstract. As a result of the study of the market for the production of equipment for water
tourism in Ukraine, the main trends in the development of Ukrainian exports were identified.
During 2017-2018, there was an increase in production volumes, during this period the direction of
work of producers to enter the European market was established. The transport component of the
logistics system for delivery of goods for water tourism is investigated. Proposals for the used
rolling stock and method of transportation - intermodal model of transportation using road

transport.
Key words: equipment for water tourism, export, international road transport, route, schedule
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Abstract. One of the priorities of a modern railway is to increase train speed on existing
railway lines. Problems of technical reconstruction of railways under high-speed conditions are
considered.

The method of determining the technical parameters of the line reconstruction for the
transition to high-speed passenger trains in mixed freight and passenger transport is presented,
taking into account the uncertainty of the initial information. To compile the decision making
matrix, the minimum of the given construction and operational expenditures and cost of the
passenger travel time for the reference year was taken as the optimality criterion. The use of
classical and derived decision-making criteria in uncertainty was considered. The section of the
railway line located in the ninth transport corridor through the territory of the Republic of Belarus
was taken as example.

Keywords: high-speed operation, the railways technical reconstruction parameters,
uncertainty of source information, decision making criterion.

Introduction

The upgrading of train speed is one of the most important tasks in improving the
rail transport operation and development. High speed of passenger trains reduces the
passenger time cost per trip and thus improves the quality of transport services. These
and other advantages over other modes of transport make high-speed transport an
economical and environmentally friendly part of the world transport system [1].

Railways are very capital intensive and at the same time the most profitable
constructions. Designing the reconstruction of the railways for high-speed traffic

ISSN 2567-5273 100 www.moderntechno.de



Modern engineering and innovative technologies Issue 14 / Part 2

should aim at achieving their high transport and operational performance with a
minimum of construction costs and material consumption in construction.

The current state of rail transport theory is characterized by a developed system
of mathematical models and analysis algorithms [2]. The use of information
technology enables the decision-making process at all stages of the railway
reconstruction project to be supported by operational information support.
Implementation of such support requires information sources management, selection
of the best information model features and efficient design management.

The main challenge for the developer of the railway reconstruction project is to
make justified decisions on the structure of the system elements and their parameters.
This task could be expressed as follows: to develop the railway reconstruction project
with such a structure and parameters of elements, in order to increase the category at
minimum cost. In a situation where the costs for reconstruction are regulated, another
design task may be proposed: to develop the railway reconstruction project with such
a structure of elements and their parameters, in order to ensure maximum travel speed
at the given cost [3].

Statement of basic materials

The solutions to the set tasks of the railway reconstruction designing are carried
out based on the decision-making theory methods.

When justifying the design decisions on the selection of the most rational
parameters of the railways reconstruction for high-speed traffic, a great importance,
especially in market conditions, is a need to take into account incomplete and
unreliable source information on road construction and operation conditions.

In determining the uncertainties, it should be borne in mind that a railway line 1s
a complex technical system with a large linear length located in various natural and
man-made conditions. These conditions affect the construction and performance of
the railway, its throughput and capacity and should be examined during the design
development process [3].

The received data may be incomplete or contain errors. Therefore, the validity of
the technical parameters selected for the railways reconstruction depends on the
consideration of uncertainty conditions in the calculation methods. Uncertainty is
understood not as a complete lack of information on a given data, but only as
inaccurate and possibly changing over time. For example, capital costs depend
directly on material prices, the cost of work, the amount of work performed and other
indicators. Operational costs also have a number of components that cannot be
accurately identified in the future. The designed freight and passenger traffic for the
estimated years of operation may differ significantly from the predicted values.

As a rule, railways reconstructed for high-speed passenger traffic are classified
as main double-track lines with electric traction. Therefore, the range of power
enhancements is limited. Capacity-building measures should include the
reconstruction of permanent devices in unsatisfactory condition to remove time limits
on speeds, modernization of signaling devices, centralization and locking to reduce
inter-trains and station intervals, etc. [4].

It is also possible to increase the mass of freight trains by increasing the capacity
of tractors or extending the receiving and departure tracks.
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In some cases, the arrangement of an additional main track, as well as the
redistribution of the transportation using parallel directions or other modes of
transport should be considered.

Let us consider the methodology for justification of the technical parameters of
the line reconstruction for the transition to high-speed passenger trains at mixed
freight and passenger services, taking into account the uncertainty of the initial
information. As an example, we took a section of a railway line located in the ninth
transport corridor passing through the territory of the Republic of Belarus, and having
the following characteristics:

— Basic technical parameters: ruling gradient — 9 %o; length of the section —
100 km; reception and departure siding effective length 7, = 850 m; number of main
tracks — 2 tracks; type of traction — electric of alternating current (“Stadler”, ChS4t,
VL80k; signaling, centralizing and locking device — self-locking; type of run
schedule (type of chart) — packet; tonnage rating — Q.,» =3200 t.

— Size of transport. freight transport — 25 miln. t km / km per year; passenger
traffic — 10-20 pairs of trains per day.

The analysis of the possible options of the railway operation after reconstruction
for high-speed passenger trains resulted in two factors of uncertainty — volume of
transport and cost of passenger-hour. Three options have been adopted for passenger
traffic (PT) dimensions (n,; pairs of trains per day), as well as two options of the
passenger-hour cost (e, dollar/ passenger-hour):

npslzlo; nps2:15; nps3:20; eph1:4; eph2:8-
Thus, 3x2 =6 variants of design conditions F; are subject to analysis:
Nps1 €phls  Nps1 €ph2,  Nps2 €phl, Nps2 €ph2, Nps3 €phl, Nps3 Eph2.

As a result of the analysis of the existing technical condition of the line and
possible options for strengthening the line, the following design solutions E; were
made:

E, — construction of the third main track with its specialization for freight traffic
with a partial-packet schedule;

E> — an increase in the useful length of receiving and departure tracks from 850
to 1050 m, which will increase the train weight norm from 3200 to 4000 tons;

E5 — application (purchase, production) of improved rolling stock capable of
realizing higher speeds of passenger trains or increased mass of the train for freight
trains with minimal investment in track reconstruction.

As an optimality criterion, a minimum of the sum of the given construction and
operating costs and the cost of the time spent by passengers in travel for the estimated
year of operation is taken:

Ser=(Kree T Ky — KrS(Vet))-E + G+ C’Ph (1)

The lumpsum costs included in the criterion indicator include capital
investments for road reconstruction (K,..) and the acquisition of rolling stock (K).
Refundable cost is taken into account due to the release of the used passenger coaches
and locomotives (K sen). The discount rate (E) is taken equal to 0.1. The cost of the
time (C 1) spent by passengers on the way has been determined.

The decision-making matrix elements e;; (Table 1) obtained as a result of
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calculations using formula (1) for the adopted design options E; (i=1,_3) under

different design conditions F; (J = 1,6 ).

Table 1
THE DECISION-MAKING MATRIX UNDER UNCERTAINTY
) Design Conditions F;j
Design 1y =10 PT/day 1y =15 PT /day 1y, =20 PT /day
solutions E; 2 2 Ll
epn = %4 epn = %8 epn = $4 epn=$8 epn= %4 epn = %8
E — third
107 112 128 130 134 136
track
E, -
elongation of 89 88 95 95 94 95
the track
Es — new 80 75 97 89 93 96
rolling stock

Authors” development

After the decision-making matrix has been formed, let us consider the use of
classical and derived decision-making criteria in conditions of uncertainty [5, 6].

Wald's maximin model (minimax criterion) uses an evaluation function
corresponding to the position of extreme pessimism:

Ly = mim mjax e ()

The options for the decisions made in this way (table 2) completely eliminate

the risk. However, this virtue is worth some loss.
Table 2

WALD’S CRITERION DECISION-MAKING MATRIX

Desi Design Conditions F;
€S12n .
soluti Oﬁs £ | =10 PT/day | n, =15 PT/day | n, =20 PT/day maxe;; | minmaxe,,
Eph — $4 Eph = $8 Eph — $4 Eph — $8 Eph — $4 Eph — $8
£, — third 107 | 112 128 130 134 136 136
track
E>—
elongation of 89 88 95 95 94 95 99
the track
£; - new 80 75 97 89 93 96 97 97
rolling stock

Authors” development

Thus, according to the Wald’s criterion, the optimal solution will be the F;
solution (use of improved rolling stock), where the cost under any conditions will not
exceed US 97 million dollars.

Savage’s criterion. The idea behind this criterion is to move to a risk matrix,
the elements of which (table 3) show the additional costs (losses) given to the most

rational solution and are determined by formula 7;; = €;; —Mmine; ;.

1

The assessment function of the Savage's criterion has the form:
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Z, =minmaxr;

iy 3)
Table 3
SAVAGE’S RISK MATRIX
Desi Design Conditions Fj
esign i
soluti Oﬁs £ | ms=10 PT/day | n, =15 PT/day | n, =20 PT/day maxr,; | mmmaxr;
en=%4 |en=%8 | en=%4| =38 | e,n=%4 | e, =98
E\ — third
27 37 33 43 40 44 44
track
E, -
elongation of 9 13 0 6 1 0 13
the track
E3— new
rolling stock 0 0 2 0 0 ! 2,1 2,1

Authors " development

The Savage criterion recommends the optimal £; solution, with the loss value of
the wrong decision not exceeding US 2.1 million dollars.

Bayes-Laplace’s criterion. In some cases, there may be a situation when in
some way (for example, based on statistical data or expert forecasts) the probabilities

p; of conditions F, (j=Ln), 2P =1
=
The estimation function of the Bayes-Laplace’s criterion has the form:
ZBL =Irllln2p] 'el-’j. (4)
j=1

Since the probabilities of the design conditions F; are unknown, we assume that they
are equally probable (p; =p>=...=ps= 1/6). Shall we apply the Laplace’s criterion:

.
/., =min— ) e. .
L nz 5)

Table 4
LAPLACE’S CRITERION DECISION MATRIX

Design Conditions Fj 6

Design 1 6
soluti OES E, nys =10 PT/day nys =15 PT/day nys =20 PT/day g Z € ; min l Z e
Eph = $4 Eph = $8 Eph = $4 Eph = $8 Eph = $4 Eph = $8 = o Jj=1
Ei-third 00 1 12 | 128 | 130 | 134 | 136 | 1245
track
Er—
elongation of 89 88 95 95 94 95 92,7
the track
£5 - new 80 75 97 89 93 96 88,4 88,4
rolling stock

Authors” development

According to the Laplace’s criterion, the optimal solution will be recommended
as E3.
Hodges-Lehmann’s criterion is based on the Bayes-Laplace’s criterion and the
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Wald’s criterion. The parameter v expresses the degree of confidence in the applied
probability distribution. If this confidence is high, then the Bayes-Laplace’s criterion
is accentuated, otherwise the Wald’s criterion is preferred. The estimated function is
defined by the equality

j=1
Consider the Hodge-Lehmann’s test on the assumption that all conditions are
equal (p1=p2=...=ps=1/6) and level of credibility v =0,4.

Ly = miin{vz p,re,;+(1-v) maxe, ; (6)

Table 5
HODGES-LEHMANN’S CRITERION DECISION MATRIX
. . . 6
Desi Design Conditions Fj 0, 421’,@,,- N
esIgh 1 =10 PT/day | my=15 PT/day | n,=20 PT/day = Zm
solutions E;
en=%4 |en=9%8 | en=9%4| epn =98 epn=34 |e,n=9$8 + O,6mjax €
Ev—third 1 yos 1 g2 | 128 | 130 | 134 | 136 380,40
track
E, -
elongation of 89 88 95 95 95 95 270,20 270,20
the track
Es—mew 1 g 75 97 89 93 96 270,40
rolling stock

Authors " development

Applying the Hodge-Lehmann criterion to the parameter v=0,4 as the best
solution to be recommended £, — an increase in the useful length of the receiving and
departure tracks, which will increase the weight norm of the train.

Hurwicz’s criterion provides a solution that lies between the positions of
extreme pessimism and extreme optimism.

Ly = min[% maxe, ; + (1 —2)min el.’J} (7)
l J J

Weighting factor A, showing the degree of pessimism and takes values from 0 to
1. At A=0,5 a weighted average solution will be obtained between the points of view
of the extreme optimist and the extreme pessimist.

Let us consider the Hurwicz’s criterion for A =0,4:

Table 6
HURWICZ’S CRITERION DECISION MATRIX
) Design Conditions F; 0,4maxe, ; +
Design P
solutions E; nps=10 PT/day | m,=15 PT/day | n,=20 PT/day +0.6mine Zuw
Eph = $4 Eph = $8 Eph = $4 Eph = $8 Eph = $4 Eph = $8 ' J o
Ei-third 1407 | 10 | 128 | 130 | 134 | 136 118,6
track
E>—
elongation of 89 88 95 95 95 95 90,8
the track
E5 — new 80 75 97 89 93 96 83,6 83,6
rolling stock

Authors” development
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Applying the Hurwicz’s criterion to the parameter A = 0,4 the solution £3 will be
recommended as optimal.
Weighted product criterion has an estimation function:

Z, =rniin1_1[el.’j (8)
=

Table 7
WEIGHTED PRODUCT CRITERION DECISION MATRIX

Design Conditions Fj

Design - T
soluti Olgls £, | =10 PT/day | mpy =15 PT/day | my =20 PT/day H €i.j min H €
Eph =$4 Eph = $8 Eph :$4 Eph = $8 Eph = $4 Eph = $8 " a
£, - third 107 112 128 130 134 136 | 2,29354-10%
track
E>—
elongation of 89 88 95 95 95 95 2,22042:10%% | 2,22042-10%
the track
£; - new 80 75 97 89 93 96 | 2,52417-10%
rolling stock

Authors” development

According to weighted product the solution £, will be recommended as optimal.

Conclusions

Thus, according to the criteria of Bayes-Laplace, Savage, Wald and Hurwicz,
the use (purchase, production) of the improved rolling stock should be recommended
as an optimal solution. It should be capable to implement higher speeds for passenger
trains or increased weight of the train for freight trains with minimal investment in
track reconstruction, the value of which, under any conditions, will not exceed
US97million dollars.
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Anomauia. YV ecmyni Hasedeno nepesacu W8UOKICHO20 PYX) NOPIGHAHO 3 THUWUMU GUOAMU
mpancnopmy. Busnaueno 0cHO6HI 3a80aHHA PO3POOHUKIE NPOEKMY DEeKOHCMPYKYIi 3ani3HUYb —
po3pooumu  npoekm  PeKOHCMPYKyii 3ani3HUYyi 3 MAaKow CMPYKMypor elemMeHmié i ix
napamempamu, wob 3abe3neyumu MaKCUMAanbHy WEUOKICMb 8 00PO3i NPU 3A0AHUX BUMPAMAX

Y ocuosniti  uacmumni nHagedeHO MemOOUKY ~ BU3HAYEHHSA  MEXHIYHUX Napamempis
PEKOHCMPYKYIT IHIT 0151 nepexody 00 WBUOKICHO20 PYXY NACANCUPCOKUX NOi30i8 Npu 3MIUAHUX
BAHMAICHUX | NACANCUPCHKUX NEPEBE3CHHAX 3 YPAXYBAHHAM HeGU3HAYEHOCMI 8UXIOHOI iHghopmayii.
s cxkradanus mampuyi npuliHAmMms piieHb 8 AKOCHMI KpUumepito ORMUMATbHOCHE NPULHAMO
MIHIMYM cyMu HaABedeHux 0y0i8elbHO-eKCHIYamayiuHux sumpam i eapmocmi 4acy nepeoysaHms
nacaxscupie y 00po3i Ha po3paxyHKo8ull pik ekcnayamayii. Po3enanymo eukopucmaHuts KiacCUyHux i
NOXIOHUX Kpumepiie npuiHamms pileHb 8 YMO8aX HesUsHaAueHoCcmi. [ npukiady 63amo OLISAHKY
3ani3HUYHOT NIHIL, PO3MAWOBANHULl 8 0e8'IMOMY MPAHCNOPMHOMY KOPUOOPI, WO HPOXOOUmMb NO
mepumopii Pecnyonixu binopyco.

YV eucnosxy, na niocmasi suxopucmanux xpumepiis baiieca-Jlannaca, Cegioxca, Banvoa i
T'ypsiya, nasedeni pexomenoayii, wo 00360JA10Mb Peanizo8y8amu OLlbU BUCOKI WBUOKOCMI PYXY
noi30i6 Npu MiHIMAILHUX 8KIIAOEHHSX V) PEKOHCMPYKYIIO KOi..

Knwuoei cnosa: wsuokicnuii pyx, napamempu mMeXHIYHOI pPEeKOHCMPYKYii 3ani3HUyb,
He8U3HAYeHiCMmb 8UXIOHOI IHopmayii, Kpumepii nputiHamms piuieHs.

Article submitted: 29.11.2020 p.
© Luzhanska N.O., Kravchenya [.M., Dubrovskaya T.O., Lebid I.H.
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Anomauia. B pobomi pozenioaemovca noHamms eKon02iuHoi KOMNemeHmHOCMI,; GUCBIMIEHO
3MiCm ICHYIOUUX HAYKOBUX NIOX00i6 ma no2isdié 00 pPO3YMIHHA eKON02IYHOI KOMNEeMmeHmHOCMI 6
NO3AHABYANbHIU OIIbHOCMI, PO32TISIHYIMO CIMPYKMYPY eKOJIO02IUHOI KOMNEMeHMHOCMI i KOHMeKCmi
eKOJI02TYHOI  npoblemMamuKky Cy4acHo20 Ccychitbcmea. Pezynemamu meopemuyHo20 aHaunizy
NONAAMUMYMb Y HAYKOBOMY OOIPYHMYBAHHI MOOei (YOPMYBAHHS eKOLO2IYHOI KOMNEemMeHMHOCI 6
VYMOBAX 3AKAA0I8 NO3AWKIILHOI 0C8IMU.

Kniouosi cnosa: coyianvHo-exon02iyna KOMNEMEHMHICMb, NO3AHAGYANIbLHA OCBIMA, CMapull
NiONIMKU, eKOJO2IUHA KYIbMYpPd, eKON02IUHe BUXOBAHHS.

Beryn

HaranpHicTh BUpILIEHHS! CY4aCHUX €KOJOTTYHHUX MpoOjeM, K T100aJbHOro TaK
1 JIOKQJIBHOTO XapakTepy MPU3BOIUTH J0 HEOOX1THOCTI 1HTErpallii mpooieMu eKoJIoTii
y BCl colialbHl I1HCTUTYTH, SIKI B CBOIO 4Yepry MOBHHHI BUOYJOBYBAaTH CBOIO
TISTBHICTh Ha TIPUPOJOOXOPOHHUX 3acanax. Came MOJIOIb — HallaKTUBHIIIA YaCTHUHA
CYCIUIBCTBA 1 € TUM MPOBITHUKOM y TIOIIUPEHH1 SBUIA €KOJOTIYHOT KOMIIETEHTHOCTI
B Macu. CyuacHe MigpOoCTaroye IOKOJIHHS >KMBE 3a EroiCTUYHHUMH JOTMaMH
CTIO’KMBAIITBA, SKUM MPUTAMAaHHE ITHOPYBaHHS 3J0POBOTO MPUHITUITY CBITOOYIOBU Y
TapMOHIT 3 0TOYYIOUYOI0 HAC MTPUPOJIOIO.

HenapemMHO B KOHTEKCTI OCTaHHBOTO AECATHIITTS, NpeaMeT MNpoQIIaKTUKU
€KOJIOT1YHOTO KOJIATICYy MOBCSAKYAC 3aliMa€e IPIOPUTETHE MOJIOKEHHS Y KyJIbTypHUX Ta
pO3BaXKaJbHUX cdepax, y MONITHUII TPONaryBaHHs MPUPOIOOXOPOHHUX IIHHOCTEN Ta
MPOEKTIB, SKI 3/aTHI MIHIMI3yBaTW HACHIJIKM BIUIMBY JIOACTBA HAa €KOJOTIYHY
CUTYAIIIIO B CBITI.

Cepen HalO1IBIT arpeCUBHUX HACIIJIKIB 3ryOHOTO BIUIMBY aKTyaJlbHO MPUBECTH
NpUKIaau, 1o BigOyBamucs Ha Ttepurtopii Pociiicekoi deneparii, 1e BHaACTIIOK
po3nuBy HahTONPOAYKTIB B HOpUIBCHKY MNpuU3BENM 10 BUMHMPAHHS TOIYJISIIT
MIJBOAHUX MeEIIKaHIiB AOO MPUKIAL MacoBUX OTPyeHb y Bosiokomamcheky uepes
CMITTEBI TIOJIITOHHW, Ta iX HETaTUBHUM BIIMB Ha JIIOJACHKUM OpraHizM. YKpaiHChKa
€KOJIOT1YHA CUTYaIlisl sIBJIs€ COO00 CUMO103 B1ICYTHOCTI BPETyJIhOBAaHOI CUCTEMHU 13
NepepoOKH CMITTS, perjaMeHTalli aBTOMOOUTIbHOTO Tpadiky Ha TEPUTOPISIX MICT-
MUIBHOHHUKIB Ta BIZCYTHOCTI €KOJIOTTYHOI KOMIIETEHTHOCTI B CYCIUIBCTBI.

3naBanocs 0, TUIOBA CUTyalls, KOJM HIANPHEMCTBA-TITAHTH MOHOIOJI3YIOTh
«PUHOK» €KOJIOTTYHOTO 3a0pyJIHEHHs, ajie ICHY€ TIHbOBA KapTHUHA, B SIKill KOXEH 13
Hac, HE MAKOYH YSBJIEHHS PO Mail0yTHE TUIACTUKOBOI KPUIIKK 200 COJIOMMHKHU 13 Mij
KaBH, IUIACTUKOBOI TapH, 11e10()aHOBOTO MAKETHKA, B3SITOTO Ha Kaci CylepMapKery,
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a00 TOBapy, MapKyBaHHS YyNAaKOBKH SKOTO HE IMIAJArae MOBTOPHIM Mepepooii,
no30aBIA€TbCA BIJ IILOTO BCHOTO 3BUYHUM [JIsI cebe CcrmocoOOM — BHUKHIAE [0
cMmiTHUKA. Yepes 1€ 1 BUHUKIIM Ta CIIBICHYIOTh TaKi MOHSATTS K «CIIOKUBAIITBO» Ta
«EKOJIOT1YHA KOMIIETEHTHICTbY», SKI MIIKPECTIOITh €roi3M Ta IHWHIYHI TOTJISAH
NEPEeCIYHOr0 TPOMAJSIHUHA, NPUMHOXKEHOTO Ha TEKTapu CMITTEBUX IOJITOHIB,
CTPYKTYpPHO 30yJOBaHHUX 13 «HEOOXITHUX» pedeil KOKHOTO 13 HaC.

Hunimniii nep>xaBHUM ycTpii B YKpaiHU aOCOJMIOTHO HE aJanTOBaHHWM Ha
BUXOBAaHHS EKOJIOTIYHOI KOMIIETEHTHOCTI TrpoMajsiH KpaiHu. OcobimBo 11e
CTOCYETBhCSI MOJIOJIOTO TIOKOJIIHHS, $SIK€ TIO4YMHae iAeHTU(diKyBaTH cede Ha
ICTOPUYHOMY 3J1aMi BIJXOJY BiJ CTaJIMX NPHUHIMIIB PO3BUTKY Ta MEPCHEKTHUBOIO
MOJAIBIIOI €BpOIEi3allii 13 NepeMaHHsIM €BPOINEUChKUX I[IHHOCTEN Ta MOTJIS/IB Ha
HABKOJIMIIHE cepenoBuile. Came MmijJ MPU3MOI0 PO3PI3ZHEHOCTI MOIJISAIB B YKpaiHU
MOYaB 3apOJKyBATUCS CKOJOTIYHUN pyX, OCHOBHHUM IPOIIAPKOM SKOTO TMEpPEeAayCiM
3HAYUTHCS COIIAIbHO-AKTUBHA MOJIO/Ib.

HaiBrmmMBOBIIIMMHE TMpPOEKTaMU Ha 3700yTTS JIEpKaBHUX Ta MDKHAPOIHUX
IPAaHTIB BCE 4YAaCTIIE CTAlOTh TMPOEKTH EKOJIOTTYHOTO Xapakrepy. I[IpoBimni
VKpaiHChKI ~ Opradizaiii  po3BepTalOTh  CBOIO  AISUIBHICT M4  €TiA0H0
MIPUPOJOOXOPOHHUX Hayajl, 3aCTOCOBYIOYHM allbTepHATHUBHI JpKepena eHeprii, ado
BIIPOBA/KYIOTh CYOOTHHKMA Ha TEPUTOPIi MICT, /e 3HAXOAAThCA (pimiaiv KOMITaHii.
[TonynsapHi OpeHIn ONATY Ha CBOIX IMOKa3axX aKIEHTYIOTh yBary Ha MOMYJspu3arlii
€KO TpEeHAIB. AJie HaraJbHICTh TPOOJIEMU LIUM HE BUUYEPITYETHCSA, TOTIOKU CMITTEBO3H
OIMH 3a OJHUM HACUYyIOThb TepuTopii mnoiiroHiB ta BmicT CO2 B mMOBITpI
nijiiiMaeTbes Bulle nokasnuka 1400 ppm.

[TokosiHHS €BpONEUChKOI YKpaiHU Ma€e MOXJIMBOCTI JJIsI peaiizailii BIaCHUX
MIPOEKTIB 13 OKPAILEHHS PIBHA €KOJOTIYHOrO 0JIaroycTpolo, sk BIACHOTO MICTa, TaK
1 Ha piBHI Kpainu. [Toni0Ha npakTHka 3a3BUYail peani3yeTbesl Ha 0a3l MICIEBUX LIKLJ,
MO3alIKUIPHUX 3aKJIaJIB 3a yd4acTl MDKHApOAHOro KamiTainy abo Jep>KaBHOIO
OI0KETY, THM CaMUM TOIIUPIOIOYN IPUPOIOOXOPOHHI 1/1ei. [neiiHuM renepatopom B
NoAI0OHUX MPOEKTaX BUCTYMNAIOTh 3a3BUYal COIliaJbHO-aKTHBHI y4Hi, a00 JOCBITYEH1
aAKTHUBICTH.

OcCHOBHHUII TEKCT

AKTyamizaiisi TeMH €KOJOriYHOI KOMIIETEHTHOCTI BiJI0YBa€ThCS BHACIIAOK
AHTPOIIOTCHHUX 3MIH JOBKULIS, WO TMOB’A3YIOTh €KOJOTIYHI 3pyIIeHHS 13
MOTIPIIEHHSIM CTaHy 3MI0pOB’S HaceleHHs. EkojoriuHa Kpu3a CHOHYKae [0
MIEPEOCMHUCIICHHSI SIBHINA CIIOKUBAITBA, & 3 THM 1 CTBOPEHHS CHCTEMAaTH30BAaHOTO
MEXaHi3My, IO 3/JaTeH O00’€JHyBaTH MPOTPECUBHI TMOISAAM Yy BIAHOIICHHI
30epekeHHsI HaBKOJIMIITHBOTO CEPEIOBHUIIIA.

IDicepeno: [2]

Peanizaris moaiOHUX BUAO3MIH NOKJIMKAHA aIaliTyBaTHCS Y CUCTEM1 BUXOBaHHS
COLIIAJIbHO-EKOJIOT1YHOT KOMIIETEHTHOCTI CTapUIMX MUIIITKIB y I03aHAaBYAJIbHIN
JUSIIBHOCTI — OJHOTO 3 MPOMDKHHUX COIlaJbHUX IHCTUTYTIB. Cepen Mpe/ICTaBHUKIB
pI3HUX BIKOBUX Tpyl, HAWOUIBIIMNA TOTEHIIA] JO YCBIAOMJIGHHS I[IHHOCTI
MIPUPOTHOTO PECYpCy, Ta HACIIJKIB BIUIUBY JIFOACBKOTO (PaKTOpy Ha HABKOJIUIIIHE

cepeoBHIIE TTOCIa€ KaTeropist CTapIIuX MiATTKIB.
Icepeno: [5]
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HaiiBiquyTHIIMH BIJIMB Ha JOBKIJUIS KOXHA JIIOJIMHA 31MCHIOE, HacaMIiepe,
Yyepe3 MOBCAKACHHO-TIOOYTOBY MISIBHICTh 1 3BHUKH. TOMY pO3B’Si3aHHS O1IBIIOCTI
€KOJIOTTYHUX MPOOJEM JIEKUTh y IUIOMIMHI 3MIHM MOOYTOBUX 3BHYOK 1 CTHIIIO
IIOJICHHOI JISJIBHOCTI KOXHOI JtonuHU. JlaHui mpoliec MOB'I3aHUN 3 YMIHHSM
KOXKHOT OCOOHMCTOCTI, OIIIHIOIOYH PiBE€Hb OE3MEYHOCTI, IMIOJHS CBIIOMO OOMpaTH Ti
JOTIOMI>KHI TTOOYTOB1 3aCO0H, 110 3M1MCHIOIOTh MIHIMAJILHUN BIUIMB HAa JOBKLUIS 1 HA
310pOB’ s (MTOBCAKICHHO-TTOOYTOBA €KOJIOTIYHA KOMIIETEHTHICTB ).

Icepeno: [2]

CyyacHa mpakTHKa TIOKa3zye, MmO Ha 0a3l 3akiajiB MO3alIKUIBHOI OCBITH,
IrPOMAJICBKMX OpraHi3amiil  eKOJOriYHOTO CHPSIMYBaHHsS, YYaCHUKA MOXYTb
JOJy4aTUCsl 70 MPOCBITHULBKOI MISTIBHOCTI, O€3MocepeHbO MPHUIMAaTH ydacTb B
aKIisiX 3 TNPUOUpPAHHS HABKOJHUIMHBOTO CEPEJOBUINA, TMEPEeUMar0Yl OCHOBH
YCBIJIOMJICHOTO CIIOKHBAIITBA Ta COI1aTbHO-EKOJIOTTYHOT KOMIIETEHTHOCTI.

Exosoriyna KoMIeTeHTHICTS 11€:

— 3HaHHSA 1 BMIHHA, KOTpI JIO3BOJISIIOTH OCOOMCTOCTI PO3YMITH €KOJOTIYHI
MpoOJIeMU 1 3HAXOAUTH LUISIXH 1X BUPIIIEHHS, BMIHHS BTIJTIOBATH B )KUTTS €KOJIOT14HI
3HAHHS 1 JOTPUMYBATUCh €KOJIOTIYHUX HOPM TIOBEAIHKH CamMoOMy, UYyTJIHMBE
CHOPUMHATTS €KOJOTIYHUX MpodiieM B YKpaiHl Ta CBITI, @ TaKOX, 110 L€ CHociod
BOEpErTH Hallly IJIAHETY B1J] MOJAIbIIOr0 3HUIICHHS;

— KaTeropisi €KoJIOT1YHO1 JIsJIbHOCTI, IO TIOB'A3aHa 3 €KOJIOTIYHOIO CB1JIOMICTIO,
IIHHOCTIMH Ta MHCJICHHSIM. EKoJoriyHa OCBIYEHICTH BKJIIO4ae B  cede
c(hOpPMOBAHICTh YCTaHOBOK, IIIHHOCTEH, OCOOMCTICHHX CEHCIB, SKi 3a0€3MeUyIOTh
TFOTOBHICTH OCOOMCTOCTI JIO JISUIBHOCTI, ajie¢ II¢ HE€ BH3HAYAIOTh KOMIIETEHTHOCTI.
Exosnoriyuna KOMMETEHTHICTh Ma€ NiIsUIBHINIMKM XapakTep 1 mepeadavae 3JaTHICTD
MOOUTI3yBaTH 3HAHHSA, TOTOBHICTH peali3yBaTH iX y KOHKPETHIM €KOJIOT14HIM
CUTYaIIIT;

— 3JJaTHICTh OCOOMCTOCTI JI0 CUTYaTUBHOI JIISIIBHOCTI B TTOOYTI Ta MPUPOTHOMY
OTOYCHHI, 3a sKOi HaOyTl €KOJOTriYHI 3HAHHSA, HABWYKH, JOCBII 1 IIIHHOCTI
aKTyaJi3ylOTbCS B YMIHHI TIpHHMaTH PIIICHHS, BUKOHYBATH BIAMOBITHI i, HECTH
BIIMOBIABHICTh 3@ MPUIHATI PILICHHS, YCBIIOMIIIOIOUN iX HACTIAKA JJIsl JOBKLILIISL.
Ha BiaMiHY BiJ €KOJIOTIYHOI KyJbTYpH, KA MOKE CTOCYBATHUCS SIK CHUIBHOTH, TaK 1
OKpeMOi 0COOMCTOCTI, €KOJOTIYHA KOMIETEHTHICTh, SIK 1 KOMIIETCHTHICTh 3arajioMm,
CTOCYEThCSA JUINEe TMeBHOI ocoOucTocti. HalOyTTs KomIeTeHTHOCTI 00'eqHy€
HOPMATHBHUH, KOTHITHBHUH, EMOIIMHII, MOTUBAIIHHUH 1 TPAKTUIHUN KOMITOHEHTH,
3a0e3nedyye Ha iX OCHOBI €KOJIOTIYHY pIBHOBary y BIJIHOCMHAX 3 MPHUPOIOIO,
nomnepekae eKoJIOriyHO HeOe3MeuH1 CUTyartii.

Lcepeno: [4,8]

Cnuparourdch Ha PI3HOMAHITTS MOTJSAMAIB, 10 MNOOyTyBaJd 3 moudatky XX,
3aBASIKM YOMY HHHI MOHATTS €KOJIOT1YHOI KOMIIETEHTHOCTI BHUCTYIA€ SIK 3JaTHICTb
OCOOMUCTOCTI JO CHUTYaTHBHOI [JISUIBHOCTI B COILaIbHOMY Ta MPHUPOTHOMY
CepeloBUII, 3a sAKOI HaOyTl €KOJOTiuHI 3HAHHS, HABWYKH, JOCBIA 1 ILIHHOCTI
aKTyalli3yloTbCci B YMIHHI NpUMaTH pIlI€HHS, BUKOHYBAaTH BIJIMOBIAHI Aii, HECTU
BIJINTOBIIAJILHICT 33 MPUIHSATI PIIICHHS, YCBIOMIIIOIOUHN 1X HACTIAKA JJIS JOBKLUIJIS.
VY nopiBHSAHHI 13 €KOJOTIYHOIO KYJIbTYpOIO, sIka MOKe€ OyTH BIAcTHBAa SK IEBHIM
CHUJIBHOTI CYCIUIBCTBA, TaK 1 OKPEMOi 0COOUCTOCTI, €KOJIOTTYHA KOMIIETEHTHICTb, SIK 1
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KOMITETEHTHICTb 3arajioM, XapakTepHa JIhie AJi eBHOi 0COOUCTOCTI.

IDicepeno: [7]

Jlo ckJiagy eKOoJOoriYHOi KOMIIETEHTHOCTI BXOAUTh TPU CTPYKTYPHI KOMITIOHEHTH
(paiioHaIbHUM, YYTTEBO-EMOIIMHMM, TOBEIIHKOBO-BOJILOBHUI), SKI TOEIHYIOTH B
co01 3HaHHS MPO B3aEMOBITHOCHHHU y MIPUPOJHOMY CEPEIOBHUIIII; YMIHHS €CTETUYHO
CIIpUHMAaTH TIPUPOJIHE CEPEAOBUIIE; YMIHHS YCBIJOMIIIOBAaTH €KOJIOT1YHI IIHHOCTI,
BJIACHUM JIOCBiJ] €MOIIIMHOTO0, MOTHBAIIMHO-IIIHHICHOTO CTaBJEHHS /0 MPUPOIH;
aHai3 MPAKTHYHOTO JOCBiAYy Oe3mocepeaHboi B3a€MOJIl JIOIUHU 3 TPUPOJTHUMH
00’eKTaM1 B KOHTEKCTI iX TOJIIIIICHHS, BITHOBJICHHS, 30€peKEHHS.

IDicepeno: [5]

CyyacHa cucTema MoO3aHaBYaJIbHOI [ISJILHOCTI Mae Oa3yBaTHCS Ha 3acajax
HaJaHHS CTaplIUM MiUIITKaM 3JaTHOCTI (OpPMYJIOBAaTH Ta apryMEHTYBaTH BJIacHY
TOYKY 30py, CHUPAIOYUCh KOHKPETHI 3aKOHHW, (paKTH, 3aKOHOMIPHOCTI, BJacHI
CIIOCTEPEKEHHS, JTOCB1JI, YMIHHS MPOCEKTYBAaTH 1 peayli30ByBaTH BJIacHI IPOMaJChKi

MIPOCEKTH.
Ekonoriyna  KOMIIETEHTHICTb  OCOOMCTOCTI TOB'i3aHAa 3  IParHeHHSIM
3MIMCHIOBATA TPUPOJAOOXOPOHHY MiSUTHHICTh. EKOJOTIYHA KOMMIETEHTHICTh — II€

€KOJIOTIYHA OCBIYEHICTh, CBIJJOME CTaBJCHHS 10 MPUPOIU, a TPHUPOIOOXOPOHHA
JISUTbHICTh — NpPaKTHUYHA Y4YacTh Yy palllOHaJbHOMY ii BUKOPHCTAaHHI Ta OXOPOHI.
Exonoriyna ocBiTa 1 BUXOBaHHS — II€ TEJArori4yHUA TPOIEC, CIPSIMOBAHUN Ha
(dbopMyBaHHS €KOJIOTTYHOI KYJIbTYpH OCOOMCTOCTI Ta ii y4acTi y MPUPOI0OXOPOHHIN
TISUTBHOCTI.

Icepeno: [1]

3acaau memaroriyHoi opraHizaiii Mpolecy BHXOBaHHS COLIATbHO-EKOJOTTYHOT
KOMIIETEHTHOCTI ~ CTapIIMX MAJMITKIB MaloTh 0a3yBaThCs Ha MpPUHIUIAX
Oe3MepepBHOCTI,  MDKIUCIUIUIIHAPHOCTI,  KOMIUIEKCHOCTi,  BIJMOBIIaLHOCTI,
€KOJIOTIYHOI eTMKM Ta €CTETUYHOIO  33aJ0BOJICHHA. AKTyallbHOIO  METOIO
MPUPOJOOXOPOHHOT MISUTBHOCTI CTapIIMX MIUTITKIB € BHUXOBAaHHS Ta PO3BUTOK
€KOJIOTIYHO KOMIETEHTHOTO Ta BIAMOBIIATLHOTO TPOMAJSHUHA, MaHOYTHHOTO
3aXMCHUKA HAaBKOJUIIHBOTO CEpPEOBUINA, 3IMCHEHHICTh SIKOi 3a0€3MeuyeThes
BUKOHAHHSIM TOJIOBHUX (DYHKIIIM — pO3BUBAJIbHOI, BUXOBHOI, HABYAJIbHO-ITPAKTUYHOT,
CTIOHYKaJIbHO-TT13HaBaJIbHOI Ta MOIITYKOBO-A0CIITHUAIIKOI.

IDicepeno: [8]

BucHoBkmu.

OTXe, €eKOJOriYHy KOMIIETEHTHICTh MOKHA TpPAaKTyBaTU SK €KOJOTIYHY
0013HAHICTh, PO3YMIHHS BJIACHOI TOBEMIHKMA Ta IIJIKOM CBiJIOME CTaBJICHHS 0
MPUPOIU, HABKOJIUIITHBOTO CEPEeIOBHUIIIA.

MeTor €KOJIOTIYHOTO BUXOBAHHS CTAPIIUX MIUTITKIB Ma€ OyTH CHPSIMOBaHICTh
Ha ¢GOpMyBaHHsS €KOJIOTIYHOI CBIJOMOCTI OCOOHMCTOCTI, BHXOBaHHS €KOJOTIYHO
YCB1JIOMJICHOI ITOBEIIHKH.

3acaau negaroriyHoi Oprasizailii mpoiecy BUXOBaHHS COIIAIBHO-
€KOJIOTYHOI KOMIETEHTHOCTI CTapIIMX MIJUTITKIB MatOTh 0a3yBaTUCS HA IPUHIHU-
nax 0e3MnepepBHOCTI, MIKAUCIUILTIHAPHOCT1, KOMIUJIEKCHOCTI, BIAMOBIIaIbHOCTI,
exosioriyHoi etuku. CydacHa cHCTeMa [03aHaBYAJIbHOI JISJIbHOCTI Mae OyTu
noOyJoBaHa Ha 3acajaXx HaJlaHHS CTAPIIUM MIJIITKAM MOXKIUBOCTEN (HOpMYITIOBATH
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Ta apryMEHTYBAaTH BJIACHY TOYKY 30py, CIHPAIOUMCh HAa 3HAHHS (DAKTiB, 3aKOHIB,
3aKOHOMIPHOCTEH, BUPOOJICHNX HAYKOIO, BIIACHUX CIOCTEPEKEHHSX, TOCBI, YMIiHHI
MPOEKTYBATH 1 peani30ByBaTH BIACHI TPOMAJICHKI TPOEKTH.
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Abstract. The concept of ecological competence is considered in the work, the content of
existing scientific approaches and views to the understanding of environmental competence in
extracurricular activities is highlighted; the structure of ecological competence and the context of
ecological problems of modern society are considered. The results of the theoretical analysis will
consist in the scientific substantiation of the model of formation of ecological competence in the
conditions of out-of-school education institutions; in defining and substantiating the basic
pedagogical conditions that can ensure the implementation of the process of education of
environmental competence,; improvement and systematization of the content, forms and methods in
the process of formation of ecological competence of senior teenagers in the conditions of out-of-
school education institutions. The dissertation highlights the current scientific task, which consists
in the theoretical and methodological justification of the process of education of environmental
competence in extracurricular educational institutions in the context of current environmental
problems and in terms of overcoming them. A pedagogical model of the system of education of
ecological competence of senior teenagers in the conditions of out-of-school education institutions
will be developed. The practical experience of work of institutions and establishments of out-of-
school education on education of ecological competence of senior teenagers is generalized and
enriched.

Key words: Socio-ecological competence, extracurricular education, semior adolescents,
ecological culture, ecological education.
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AHHO”MH«U«UI. Yemanosnena umo, miascenoe u onumenvHoe mevenue 6p0quaJle0iz acnimosl
CONPOBOAHCOACTNCSL BbIPANCEHHBIM UBMEHEeHUEeM KUULEYHOU MUKPOMIOpbl, KOMOpAs HAKIAObI8Aem
omneuyamox Ha KIIUHU4YeCcKue nposieieHusl 6pOHXMaJZbHOI:Z acmmeaul.

Kniwowueevle cnosa: Oponxuanvhas acmma, KUWEYHwvlli  OUCOAKMEPUO3,  KUULEUHAS
MUxpognopa.

bponxuanbnass actma (BA) cpenu amiepruuyeckux MaToJOTHM MOCTENEHHO
BXOJIUT B II€PEUYEHb CaMbIX pacHpOCTpaHEHHBIX 3a0oseBaHui denoBeka. Kak
MOKa3bIBAIOT COBPEMEHHBIE HCCIEAOBAHUS, OCOOCHHOCTbIO T€UEHUsSI OPOHXHATBLHOM
acTMbl SIBJIICTCSl HapacTaHUE TsHKeCTU 3a0ojieBaHUs, MeEHbIIUA dSPeKT oT
MIPOBOAMMON TEpaInuu, YBEJIUUYECHUE JTUTEIHBHOCTH 3a00JICBaHUS U YUCIIA JICTATBHBIX
nucxonos [1, 4].

CymecTBytomasi cxeMa TaTOT€HE3a HE BcCerga CrnocoOHa OOBSICHUTH
KIIMHUYECKHE TPOSBICHUS W Ciydam o00OCTpeHus O0Jie3HH, a JIEKapCTBEHHAs
Tepamnus, BKJIOYaromas B ce0s, Ka3aloch Obl, KOMIUIEKC IaTOT€HETHYECKUX
Je4eOHBIX MEPONPHUATHI TPU OPOHXHATBHONW acTMe, COCTOSIIUX W3 MPUMECHECHHS
OpOHXOJUTUKOB, AHTUTUCTAMUHHBIX TIPENapaToB, OTXAPKUBAIOIIMX CPEJCTB,
aHTHUOMOTHKOB, a Takxke ¢usuoneucHue u JIOK, He Bcerna obecrieunBaeT IMOJTHOE
KynupoBaHue Oone3nu [5]. K Tomy ke, uiu B pe3ysibTare IPOBOJUMOTIO JICUEHHUS, K
npuMepy aHTUOOMOTHKOTEpAlUuM WIM Apyrux npeamecTByomux BA daktopos,
OponxuanbHass actMa B 22 - 93% ciydaeB npoTekaeT Ha (oHe aucOaKTepuosa
kuiieynrka. Hapymienne MuKpoOMOIIEHO3a KHUIIIEYHUKA SIBISETCS HE TOJIBKO
CONMYTCTBYIOIMUM (PAKTOPOM, OTATONIAIOIIMM TE€YE€HHUE OPOHXHALHOW aCTMbI, HO W,
BUJMMO, BOXHBIM 3BEHOM B €€ maroreHese [2, 3]. Bce 3To nmemaer akTyaiabHBIM
U3Y4YEHUE YaCTOThl KHIIEYHOTO AMCOAaKTepHoO3a, €ro BIUSHUE HAa OCOOEHHOCTH
TE€YEHUS! OPOHXHAILHON aCTMBI.
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Heasb.

[IpoBecTn comocTaBiieHHE MEXKIy BapHAHTAMH HapyUIEHUS MUKPOIKOJIOTUU
KHUILIEYHHUKA Y OOJIBHBIX ¢ MH(EKIIMOHHO-aNIEPTUYECKON OPOHXHABHOM aCTMOIA.

MartepuaJ 1 MeTOIbI HCCICAOBAHUS.

O6cnenoBano 120 GompHBIX ¢ BA (ocHoBHas rpynma) u 40 OTHOCHUTENBHO
3JIOPOBBIX JIML (KOHTpOJbHAs rpymmna). Hapsay ¢ kinHndeckumMu U 1a00paTOpHBIMU
UCCIIEIOBAaHUSIMH  OOJIbHBIM MPOBOJMIIOCH: OaKTEPUOJOTUYECKOE HCCIIEOBAHHE
COJICp)KUMOTro KuIleuHuka. Bce oOcnmenyembie 3a 1-3 ngHS 70 B3SITUS TPOOBI
HaXOJIUJIUCh Ha JIUETEe, UCKIIIOYAIOIIEeH MPUEM MPOAYKTOB, YCUIMBAIOIIUX MPOLECCHI
OpOoXKEeHUS B KHUIIEUYHHUKE, a TaKKe aJIKOrojib, aHTUMUKPOOHBIE JIEKAPCTBEHHBIE
npenaparbl. OT MOMEHTAa MOCAEAHEr0 NPUHATHUS UM 10 B3SITUS MaTepHalia JOJIKHO
ObLI0 MpoiiTH He MeHee 8-10 yacos.

MarepuanoM CIy>)KUT Kall [OCJl€ €CTEeCTBEHHOM Jedekaluu, KOTOPbIi
coOupasicss B CTEPWIbHBIA TEPMETUYHBIM KOHTEHHEP C IIMPOKUM TOPJBIIIKOM H
IUIOTHO 3akKphIBaromierics Kpolimkoi. Kam Opanu u3 cpeaHedt MOpIUU CTEKIISTHHOM
NaJIOYKOM B KOJIMYECTBE HE MeHee 2 I. Marepuan JOCTaBIsUIM B JIaOOpAaTOPHUIO B
KpaTJaiime CpoKH, HE MO3/JHEe, YeM depe3 2 vaca mnocie 3adopa npoObl (MHTEpBaT
MeXly 3a00poM MpoObl U HayaJloM ToceBa He MpeBbian 4 yacoB). B mpomexyTke
MEXJly B3ATHEM MpOObI U 0 MOCEBa ONTHUMAJbHBIE YCJIOBHS XpaHEHUS MaTepuaia
coctaBuim 4°C.

[Tocne B3BemmMBaHus 1T HATUBHOIO Kajla 0€3 KOHCEpBAaHTA PACTUPAIUA B CTYIIKE
¢ 9 mn Qusnonornyeckoro pactsopa (momydanu ucxomnoe passenenme 1071). Bee
MaHUITYJISIIIUY TPOBOAMIIN B BHITSXKHOM IIKady.

N3 wucxogHoro pasBeleHUs [ejald BBICEB Ha CpelIbl I BbIICICHUS
natoreHHbIX sHTepoOakTepuit (Ilmockupesa, JIeBMHA), WU MacCHUBHBIM TMOCEB Ha
Kuakue cpenbl odoramienus (Mrossiepa, CeJeHUTOBBIM OyJIbOH); TOMYTHO TOTOBUIIM
nononauTebHble 100-KpaTHbIe pa3BeieHus B PU3HOIOrHIECKOM pacTBope: 107; 107
3, 107: u 10°. Y3 IpUTOTOBIIEHHBIX Pa3BEAECHUIN POM3BOIAT J03UPOBAHHBIE TOCEBBI
Ha [IUTATEIbHbIE CPEBI.

JUIs Tosy4eHusl pocTa Ha arapoBbIX Cpellax HW30JIMPOBAHHBIX, TOCTYMHBIX IS
cuera, KOJIOHUM MPUMEHSIM CTEKJISIHHBIE Oychl (3apaHee MpOCTepUIIM30BaHHBIC MO
10-12 mTyk B mpoOHpKe), KOTOPhIE OMYCKAIOT B YAIlIKy C MOCEBHBIM MAaTE€pPHAJIOM.
[Ipu nerkoM MmokayMBaHUM YaIIKU ¢ OycaMy B TEUYEHHE OJHOM MHUHYTHI MaTepual
PAaBHOMEPHO paclpeessics Mo nurtaTenbHou cpene. [loceB Oycamu HauMHamu co
Cpelibl, T7ie 3acesHO HauOoJIblliee pa3BeeHuE MaTepuana, a 3aTeM Oychl IEPEHOCUIIH
Ha YalllKku ¢ ApyruMu cpenamu. Bee cpeanl nukyoupoBanu npu 37°C 1-2 cyT.; yalku
co cpenoir CaOypo OCTaBJsUIM TOCJE€ 3TOr0 €lie Ha 2 CYTOK IpPU KOMHATHOM
teMmrepatype. i KyJbTUBUpOBaHUS aHA’pPOOOB HCIONb30BAJIM aHAIPOCTATHI;
MOCeBbl MHKYOWpoBanu He MeHee 2-x cyTok. Ilocie HOYHON HMHKyOanuu
MPOU3BOJMWIN TOJICYET KOJOHUM KaXJIOTO BHJa a3pOOHBIX OPraHU3MOB (KOJIOHHUH
aHa’po0OB MOJCYUTHIBAIOT uepe3 48 u) Ha IUIOTHBIX CpeJax C Y4eTOM CTEleHU
pa3BeIeHMs Kajla ¥ BEJIMYMHBI [IOCEBHOM JJO3BI.

[TonmyuyeHHsbIit pakTUYECKU MaTepuai MOABEPIIN KOMIIBIOTEPHONU 00paboTKe C
MOMOIIbI0 TIaKeTa MpUKIAIHbIX mporpamMMm Microsoft Excel ¢ pacyetom kputepus
CrerozeHra.
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CoOcTBeHHBIE Pe3yJbTAaThI M UX 00CY:KIeHHE

Y 40 GonpHBIX c Jerkoil ¢gopmoit BA 1-2 paza B rom perucTpupoBaIOCh
000CTpeHre, TPOJOJKUTEIHHOCTRIO IO 2-X Hemelb. Y 3THX OOJBHBIX JaBHOCTH
3a0oneBanus ObUIa 70 2-X JIET U TOJBKO Yy 3 4enoBeK cBbImIe 2-1eT. CO CTOPOHBI
JIETKUX B TEPUOJ BOSHUKHOBEHUS MPHUCTYIA yAYIIhsS BHICIYIIMBAINCH PACCESHHBIE
CyXHe XPHITbI C yITTMHEHHBIM BBIZIOXOM, a BHE MpUCTyNa B (ha3ze o0oCcTpeHus u B ¢ase
pEMUCCHU  XpWUIIBI  HE  ONPENSSUINCh.  PEHTreHONOTMYEeCKHe  MPU3HAKU
THEBMOCKJIEp03a U 3M(PHU3EMbI JIETKUX OTCYTCTBOBAJIH.

Y 50 oOcnenoBaHHBIX OOJBHBIX HMMEJIO MECTO CPEAHETSDKENIoe TeYeHUe
3a0oneBanus. M3 Hux B 30% cnydaeB O0j€3Hb PErMCTPUpOBANACH B CTaJAHUU
oboctpennss u B 70% - B ¢aze pemuccuu. bojbHbIE KalOBaIUCh HA
OPUCTYNOOOpa3HbIM Kalllellb C OTXOXKJIEHUEM HEOOJNBIIOr0 KOJUYECTBA BSI3KOU
CJIM3UCTON WM CIU3UCTO-THOMHOM MOKPOTHI, OJBIIIKY, YacTble MPUCTYIbI YIYIIbs,
KOTOpbIE MHOT/Ia MEPEXOIUITN B aCTMATHYECKUIN CTaTyC W MPOTEKAIX Jaiie Ha GoHe
000CTpEHHUH XPOHUYECKOTO OPOHXHUTA WJIH, YTO PEXKE, XPOHUIECKOU ITHEBMOHHH.

B »atoii rTpymme oOocTpeHue OonesHm HaOmomaioch 4-5 pa3 B rog u
MpOAOIIKATUCh 3-4 Henelu, JIUTEILHOCTh 3a00JieBaHusl y OOJBIIMHCTBA OOJIBHBIX
cocTaBsuia 6osiee S yer, omHako y 15% marueHToB cpok 0O0Je3HH ObLT MEHBITE 2-X
ner. Y OOJNBIIMHCTBA OOCIAEAYEeMBIX TIPH ayCKYJbTAIIMA JIETKUX JlaKe B
MEXIPUCTYIHBINA TEPUOJI BBICIYIIMBAINCH PACCESTHHBIE CyXHE€ XpHUIMbl Ha (OHE
OCJIa0JICHHOTO  JIbIXaHWsl, TEPKyTOPHO  OMpEAessuics  KOpPOOOUYHBIM  3BYK.
Pentrenonornuecku y 70% OONbHBIX HWMENUCh MNPU3HAKKA ITHEBMOCKIIEpO3a H
smpuzemsl Jerkux. Habmonanace apixatenbHas HeaocTaTrouHOCTh 1-11 ctenenu.

VY 30 obcnenoBanHbIx 00JbHBIX (57% - B daze odocTpenus, 43% - B peMUCCHUN)
OTMEUEHO TsKeJIoe TeueHue 3aboneBaHud. JlnuTenbHOCTh 3a0ojeBaHUsS Y
peBATUPYIOIIEH YaCTH MAIMEHTOB ObLa OO0JbIIE 5 JIET, TOJBKO Y ABYX - 10 2 JeT. Y
BCEeX OOJIBHBIX OTMEYaNach MOCTOSHHAS OJBINIKA SKCIUPATOPHOTO XapakTepa, Ha
(hoHE KOTOPOI BO3HUKAIM MPUCTYIIBI YAYIIbS (B psae ciaydaeB Oojee 3 pa3 B CyTKH)
1 acTMaTHYecKoe coctosiaue. O0ocTpeHus 00JIe3HM HAOMIOJaIuCch 6-7 pa3 B roa U
HOCHUJIM MPOJOJLKUTENbHBIA XapakTep (1m0 4-6 Henenb). PEHTreHONornueckn y Bcex
o0CNIeIOBaHHBIX HMMENHCh TPU3HAKKA ITHEBMOCKIEpPO3a W ASM(U3eMbl JIeTKHX. Y
OompIieil yacTu OOJIBHBIX ATOW TPYMNIBI HAOMIOAAIACh XPOHUYECKAs JbIXaTelIbHAS
HegocratoyHocth Il cremenu. M3 30 oGcnemoBanubix y 20% 3adukcupoBaHO B
aHaMHe3e, 4yTo OpoHXuajbHas acTMa HaOJomanach Wy POJCTBEHHUKOB, 25%
OOJIbHBIX yKa3blBAJIM HA HAJIMYME MUIIEBON aJlJIEprUy B aHaMHE3€ U aJJIEpTuu K Je-
KapCTBEHHBIM IperapaTaM. 18 4enoBek, MMenu conyTcTBytoume 3aboneBanus JIOP-
opraHoB U 60% - KelXyJOUYHO-KUIIEYHOTO TPAKTa, HEPEAKO B BHUJIE KUIICYHOIO
nucbaktepuosa (K1)

B uactHocTH, aHanu3 mnokasai, 4To OoJiblllas 4YacToTa U BBIPAXKEHHOCTD
KHUIIIEYHOTO aucOakTepro3a Halmoaanach y 00apHBIX ¢ BA Ha (doHe 3a0oieBaHus
CpPEIHEH TKECTH W TSKEIOTO0 TEUEHHUs, YTO OOBIYHO OOBICHSIOT 00Jiee YacCThIM
MpUMEHEHUEM B TIPOIECCE JICYCHHUS] AHTHOWOTHUKOB U TIIOKOKOPTUKOWUIIOB. Y
o6ompHbIx KJI 1 cremeHnM KIMHWYECKHE TPOSBICHUS KHUIICYHOW MATOJIOTHH, Kak
npaBmiio, orcyrcTBoBainu. KJI II cremenu nposiBisics knuandecku y 20% O0IbHBIX B
cranuu pemuccun (P<0,05), u y 40% B cragum o6ocTpeHus: O0JIMU B >KUBOTE,
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YYBCTBOM B3JyTHsl KUBOTA, IEPUOJUUECKH TOBTOPSIOIIUMHUCS MTOHOCAMU, 3aMIOPAMHU
(P<0,05). HaGmtomaBmiasicsi y OOJIBHBIX MUCPYHKIMS KHUIIEYHUKA eImIe OoJee
yXyaIiajia WX CaMOYyBCTBHE, OCOOCHHO B MOMEHT Pa3BUTHS aCMaTHYECKOTO
MIPUCTYTIA.

B 3aBucumoctn oT pesynbTaToB JedeHuss bA, Bce oOcnemoBaHHBIE OBLIH
YCJIOBHO pa3/ieJieHbl Ha TP TPYNIbL. | Tpynma - 00JbHBIC, BHIMUCAHHBIE B COCTOSTHUU
3HAYUTETHHOTO YIy4IlIeHUs, 2 - 00JIbHBIC, BEIMUCAHHBIE B COCTOSHUN YJIyYIIICHHUS, 3 -
OOJIbHBIE, BBIMMCAaHHBIE B COCTOSIHUM HE3HAuuTeNbHOTro yiayuimieHus. I[lox
3HAUUTEIBHBIM YJIYYIIEHHEM MOHUMAJIOCh XOpollee 00IlIee COCTOSHUE MallMeHTOB
OpU BBIMKUCKE, HOPMAJU3allMsl TEMIEpaTypbl, MpeKpalleHue MNPUCTYIOB YIyIIbs,
MOJIHOE  BOCCTAHOBJIEHHUE  TPYAOCIHOCOOHOCTH. [lon  ynydimieHuem — —
yOBJIETBOPUTENILHOE 0011I€€ COCTOSTHUE YMEHbIIIEHUE MPUCTYTOB YIyIlibs B 2-3 pa3a
[0 CPABHEHUIO C UCXOJIHBIM. BOJIBHBIX, BHIMUCAHHBIX B COCTOSIHUM HE3HAYUTEIBHOIO
VIIYUIIeHUS, TTPOIOJDKATN 0€CITIOKOUTh MPUCTYIIBI yAYIIhS, OJHAKO YMEHbIAIACh UX
TSOKECTh M MPOJIODKUTEIIBHOCT, YTO MO3BOJISIIIO KYIMUPOBATh WX YACTHIM MPUEMOM
OpOHXOJUTUKOB BHYTPh WJIH C TIOMOIIIBIO MHTAJISIINANA.

JlocToBepHBIC MOJOKUTEITBHBIC PE3YJIbTATHI JIEYCHUSI OTMEUYAach y OONBHBIX C
JIETKUM TE€YCHUEM 3a00JICBaHMS, a TAKKE CPETHEN TSHKECTH.

40 4denoBek U3 2-X TPYHN CO CPEAHETSKETBIM U TSKEIIBIM TEUCHHEM B CTauu
oboctpenusi Obutn oOcnenoBanbl Ha KJ[ B nuHamuke mpu TOCTYIJICHUU W TIPH
BBIIMCKE M3 crauuoHapa. M3 Hux mnpu Bbimucke y 20% OonbHBIX HaOm0Janach
BbIpKEHHAsE HopManu3aius kumeuHoit mukpoduopsl (P<0,05), y 30% - ynyunienue
(P<0,05) u y 10% - xapThHa HE3HAUUTEIBHOTO YJyYIICHHs. Y OCTalbHBIX 0e€3
u3menenuit (P>0,05). ¥ 20% G0onbHBIX CO 3HAUUTEIBHBIM YIYUIIEHUEM UMEJIO MECTO
OJIHOBPEMEHHOE YJIy4YIlIEHWE WM HOpMaju3alus KUIIEYHOW MHUKPODIOphl K
MOMEHTY BBIMHUCKH, YTO MPOSBISIOCH BOCCTAHOBJIEHHUEM KOJIMYECTBA HOPMAaJIbHOM
MUKpO(DIIOpEl - mTOosBICHHEM OupuIo0aKTepHid, JTAKTOOAKTEpHiA, YMEHBIIICHHEM
YCIOBHO-TIATOTeHHOM K matoreHHou ¢iopel (P<0,05). B 10 e Bpems y 30%
OONBHBIX ATOW Tpymmbl MUKpodiaopa 3ametHo He MeHsack (P>0,05). U3 30%
OONBHBIX, BBIMUCAHHBIX B COCTOSIHUM YIIYUIICHHs, HOPMAaIU3alusi MUKPO(DIOPHI
Haomonanace y 70% OompHbIX (P<0,05), yxymmenune y 15% (P<0,05) nuy 15% -
M3MEHEHHS He ObLTIO K MOMEHTY BeImucKkH (P>0,05).

Y 75 OONbHBIX, BBIMHCAHHBIX B COCTOSHUW HE3HAYUTEIHHOTO YIIyUIICHUS,
xapakrtep MUKpoduiopsl B 65% ciyuyaeB He mensuics (P>0,05), a y 20% - nabmtogancs
IUCOAKTEPHO3 KHUIIEYHHMKA, YTO MPOSBISIIOCH YMEHBIIEHUEM THUTpPAa HOPMAaJbHOM
KUIIIEYHOW TMaslouku, OuduaodakTepuid, nakToOakTepuii Ha (OHE YBEIMUCHUS
KOJMYECTBA YCIIOBHO-TIATOI€HHOM U maroreHHoul duopsl, rpuboB Candida
MUKpOOOB  poxa  Proteus,  pa3iauuHbIX  acCOLMALMM  TEMOJUZUPYIOUIUX
MUKpoOpraHu3moB, a Takxke mnosiBaeHuem Citobacter, Cl. Perfringens u apyrux
Mukpoopranuzmos (P<0,05).

HaGnrogaemspiii y OOMBHBIX OpOHXMANHHOW aCTMOW KUIIEYHBIA TUCOAKTEPHO3,
CyJis TI0 OTUM JTaHHBIM, BIIUSJI HA TEUCHUE OCHOBHOTO 3a0o0JieBaHus. Tak, B Tpymnme co
cpenHeTsoKenbiM TeueHneM bBA Owpim obHapyxken KJI y 90% o6ciemoBaHHBIX
(P<0,05). IIpu nabmonennu B quHamuke y 60mapHBIX ¢ KJ| | cTenenn 3HaunTenpHOE
yIIydllleHue K KOHIy TIpeObiBaHMsI OOJIbHBIX B CTaluoHape Habmonanochk y 70%
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ob0cnenoBanHbix (P<0,05), a HesnauutensHoe - 'y 20% (P>0,05). ITpu K/ II crenenu
y OOJMBHBIX C TEM JKE€ CPETHETSDHKENbIM TEUEHUEM OpOHXHAIBHOM aCTMBI
3HAYUTEIBHOE YIYYIIICHUE Tepea BBIMMCKONH HaOmoganoch y 60% obciemoBaHHBIX
(P<0,05), a HeznauntenpHoe — y 5% (P>0,05). ITpu K III ctennern y 20% u y 40%
COOTBETCTBEHHO. TO €CTh OTYETIMBO BHIHA JIOCTOBEpPHAsT 3aBHUCHUMOCTH
s dextuBHOCTH Neuenus bBA (ymydieHue cocTossHUS OOJIBHBIX) OT CTETICHU TSHKECTH
KJI.

Takum oOpa3om, y OONBHBIX C TSDKEJIBIM U JUTUTEIBHBIM TEUEHHEM
OpoHXMATBHON acTMBI HaOIIOJAINCh HAaUOOJIee CTOMKUE W BBHIPAKEHHBIC N3MEHEHUS
KUIIEYHON MHUKpodIopel. B mporiecce neueHnst y HEKOTOPBIX OONBHBIX MPOSIBICHUS
KUIIEYHOTO JucOaKTeprno3a yMEHBIIANNCh W JaKe HCYE3aIH, Yalle NpPU JIETKOM
TEYCHHH ACTMbI, YTO MOXKHO OOBSICHUTH 0OJiee pEAKUM M MEHEE MPOI0JDKUTEIBHBIM
NPUMEHEHHEM aHTHOMOTHKOB y 3THUX OOJBHBIX, OTCYTCTBUEM KOPTHKOCTEPOWTHOU
tepanuu. OOpamajo BHUMaHHUE, YTO Y YacTH OOJIbHBIX OpPOHXMATBHOM acTMOW C
Hed((PEKTUBHBIM JICUCHHEM B CTallMOHApPE OTMEYAJIOCh HapacTaHUE CTETCHH
TSOKECTH KHIIIEYHOTO TUCOAKTEpHO3a.
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Summary. The article is devoted to the establishment of the pathogenesis links of
cardiovascular system hypoxic lesions in the early neonatal period by means of multi - factor
correlation analysis of the investigation results of additional paraclinical methods. Namely:
indicators of the biochemical spectrum of a blood, a complex indicators of the system of free
radical oxidation and the systems of the organism antioxidant protection. The degree of severity of
the detected changes from the cardiovascular system has a direct correlation with the severity of
the newborn general condition under circumstances of perinatal pathology.

Key words: newborns; cardiovascular system; hypoxia, pathogenesis, metabolic disorders,
antioxidant system, multivariate correlation analysis.

Introduction.

Oxygen deficiency is an important factor in the functioning and damage of the
fetus cells and tissues. It is considered as a general energy distress which means an
organism syndrome that causes the development of clinical manifestations of chronic
fetal hypoxia. The main links of the hypoxia pathogenesis are energy deficiency in
the cells, metabolic disorders, changes in the internal organ blood flow. Oxygen plays
a key role in the energy supply of cells and the synthesis of adenosine triphosphoric
acid (ATA) in oxidative phosphorylation. There are two ways of utilization oxygen in
the body: the first one is associated with the oxidation of energy substrates and is
implemented by cytochrome oxidase, the second is the oxygenase way, which
involves the inclusion of one, two or three atoms of oxygen into the substrate
molecule and is characterized by the formation of highly toxic products of oxidative
stress.

The hypoxia pathogenesis is characterized by a complex dynamic flow, a wide
spectrum of polyorganic and functional metabolic lesions at the molecular, cellular
and organ level. Heavy and prolonged hypoxia causes a breakdown of compensatory
mechanisms, which manifests itself, first of all, in the exhaustion of the sympathic —
adrenal system and adrenal cortex, bradycardia, arterial hypotension and collapse.
Continuation of the hypoxia duration causes activation of anaerobic glycolysis.

As the lack of oxygen influences on the nature of the compensatory and adaptive
mechanisms of the child’s organism, the search of cell damage mechanisms and their
microstructures with hypoxia is being to continue, in particular, the attention of the
researches 1s paid to oxidative stress (OS), the questions of the body’s ability to
withstand the influence of hypoxia and its consequences are being studied.
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Material and methods.

To achieve the goal, an analysis of paraclinical parameters was conducted,
namely: general and biochemical blood tests (total protein level, bilirubin and its
fractions; glucose, urea, creatinine; activity of alanine aminotransferase (ALT),
aspartate amino transferase (AST), lactic dehydrogenase (LDH),
Creatinphosphokinase (CPK), creatinkinase - MB (CK-MB), troponin- I); indicators
of the free radical oxidation system (FRO) (level of malonic aldehyde (MA) in
erythrocytes), oxidative modification of proteins (OMP) in blood plasma and
antioxidant defense system (ADS) indicators of an organism (activity of glucose-6-
phosphate dehydrogenase (G6PD), glutathione peroxidase (GP) and glutathione
reductase (GR) in erythrocytes, the level of ceruloplasmin (CP), HS-groups, as well
as the activity of catalase (CT), glutathione-S-transferase (GST), g-
glutamyltransferase (GGT) in blood plasma) in children during the first days of life
with the subsequent multi - factor correlation analysis of 30 paraclinical indices in
newborn infants.

At the same time, the manifestations of hypoxic lesions of the central nervous
system were clinically marked in 10 children in the background of different forms of
perinatal pathology, the manifestations in 10 children were respectively severe, and
10 newborns were referred to a group of conditionally healthy newborns in the
control group.

Results and discussion.

Three main factors of the examined children were identified as a result of multi -
factor correlation analysis of paraclinical indices, the determination of which allowed
to identify possible pathogenetic links of hypoxic lesions of cardiovascular system
(CVS) in newborns in the early neonatal period (probability 79.8%).

The first factor (r = 24.0) reflected significant violations of metabolic processes
in newborns under the conditions of the leading factor in perinatal pathology-
hypoxia, indicating a violation a of the protein metabolism, namely, a decrease in
albumin level (r = -0.78746), an increase in total bilirubin levels (r = 0.81304) and
indirect bilirubin level (r = 0.79294), the level of triglyserides (r = 0.82168) and uric
acid (r = 0.97419), a decrease in calcium (r = -0.87353) and glucose levels (r = -
0.84934), an increase in urea level (r = 0, 81245); an increase in the enzymatic
activity of the blood, in particular: an increase in the level of KFK (r = 0.97651),
lactate dehydrogenase (LDH) (r = 0.96883), troponin I (r = 0.96987),
Creatinphosphokinase CPK (r = 0.96933), ALT (r = 0.98870), aspartate
aminotransferase AST (AAST) (r = 0.90694), which accompanied the destructive
processes in cardiomyocytes. Also, the first factor reflected the character of the free
radical oxidation (FRO) processes in the body, which indicated an increase in the
level of malonic dialdehyde MD (r = 0.95614), an increase in the intensity of
oxidation modification of proteins (OMP) (r = 0.98797) with a simultaneous decrease
in the level of SH- plasma groups (r = -0, 90002) and increased serum of catalase
activity (r = 0.93372) and (GGT) (r = 0.778774).

The second factor (r = 6,2) to a greater extent reflected the nature of the
antioxidant defense system response of the of children’s body with the signs of
functional disorders of the cardio vascular system (CVS), which indicated an increase
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in the level of ceruloplasmin (CP) (r = 0.8888845), glucose-6-phosphate
dehydrogenase (G6PD) erythrocytes (r = 0.933610)), glutathione-S-transferase (GTS)
plasma (r = 0.871212), GR (r = 0.800696), and glutathione peroxidase GP (r =
0.8882624).

Our studies indicate that the dynamics of antioxidant system activity is
characterized by an initial increase in the analyzed parameters in the general
condition of newborns moderate severity, which is probably due to the compensatory
reaction of the organism to the effect of oxidative stress due to hypoxia.

The high content of this enzyme may result in the rapid exhaustion of the energy
reserves of cells.

However, when there was a severe condition in newborns, a decrease in the
activity of GST, glutathione reductase (GR), glutathione peroxidase (GP), Gl-6-FDH
was observed, which may be due to the exhaustion of the enzyme activity of the
glutathione linkage of the antioxidant defense system due to damage to their active
forms of oxygen.

The third factor (r=0,47) — included an average volume of erythrocyte (MCV)
(r = 0.787922). This erythrocyte index is calculated as a measure that allows finding
out the volume occupied by one erythrocyte. According to the analyzed literature, an
increase in the level of this indicator above the norm may indicate hypotonic
dehydration.

The studies showed a slight increase of MCV in newborns with moderate and
severe general conditions compared with the controls, which is likely to indicate
hypoxia and acidosis associated with bone loss, blood clotting, and microcirculation.

Thus, according to the multifactor correlation analysis, a mathematical model
that characterizes the possible mechanisms of CVS hypoxic lesions in full - termed
infants in the early neonatal period has such a form as (looks like):

Y =24,0.f1 +6,2f2+0,47.f3

Adhering to the final result interpretation rules, taking into account the laws of
normal distribution, the value of the value of "Yst" in a group of children who have a
dysmetabolic disorder in the early neonatal period of moderate severity, the amount
of points taking into account the direction of the vectors will correspond to the value
that is within the range -1 -1 <Yst <+1 "; the value "Yst> +1" will correspond to a
violation of the metabolism of a severe degree; the value of "Yst <-1" - a group of
newborns with a satisfactory level of metabolic adaptation.

The absolute coefficients values of the mathematical model factors testify, that
the most important factors in the formation of post-hypoxic myocardial changes in
newborns are the I* and the II™ factors, since they are characterized by the highest
correlation coefficients with the value of "Y".

Factor III has coefficients of average strength correlation, indicating a
moderate diagnostic value of the indicators that are the part of their composition.
According to the literature, the factor of acute hypoxia leads to functional and organic
disorders of the fetus organs, in the first place the brain and CVS. This leads to
disorders of metabolic processes in the body of newborns, which create unfavorable
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N
conditions for the functioning of the central nervous system and the myocardium with
insufficient oxygen supply during the perinatal period.

Changes in hemodynamic system, centralization of blood circulation, activation
of anaerobic glycolysis with the accumulation of lactate contributes to the
development of metabolic acidosis. Increase in metabolic acidosis contributes to the
activation of plasma proteases, pro - inflammatory factors, electrolyte disturbances,
which lead to cellular membranes damage with the release of enzymes in the blood.
Increasing of the vascular wall permeability causes the sludge of erythrocytes, the
formation of intravascular blood clots and hemorrhages, and the output of a liquid
part of the blood from the vascular bloodstream promotes the development of
hypovolemia and edema. Thus, dysmetabolic changes due to hypoxia in newborns are
a predictor of multiple organ inconsistencies, CVC dysfunction. The results of the
research confirm the opinion that one of the leading places in the hypoxic heart
damage pathogenesis in newborns is significant metabolic disorders with clinical
manifestations of dysadaptation.

The supply of myocardium with energy is ensured by the high rate of oxygen
consumption, the exchange of fatty acids and carbohydrates. The energy released by
these processes turns into adenosine triphosphate (ATP) and creatine phosphate (CP)
and enters the contractile elements of cardiomyocyte, where it provides the process of
reducing the myocardium and the work of a calcium pump, which, in turn, is
involved in diastolic relaxation. According to physiological conditions, the main part
(60-90%) of all adenosine triphosphoric acid (ATA) is synthesized due to the
oxidation process in mitochondria of free fatty acids (FFAs), and the rest of ATA - as
a result of mitochondrial oxidation of pyruvic acid, the formation of which is the
result of anaerobic decomposition of glucose in the cytoplasm of cardiomyocyte.

Any pathological process has the violation of the structural and functional
organization of the cell in its basis, its cell membrane and receptor apparatus. The
state of cell membranes is one of the main key indicators of the newborn’s state under
hypoxic conditions.

Lack of oxygen, causing severe malfunctioning of cell membranes for a long
time, reduces the reserve adaptive capacity of the child. In the development of
perinatal hypoxic lesions, the determining role is given to increasing the level of
intracellular calcium, the level of which is controlled by the enzymes of the
transmembrane transport of (Na + -K + -Ca2 + -ATPase). It was established that the
activity of enzymes in newborns that had acute hypoxia is characterized by an initial
increase in the activity of enzymes, which changes with their stabilization by the end
of the neonatal period. In addition, severe form of hypoxia leads to the development
of energy - deficient state of cardiomyocytes due to the intensive usage of glucose in
the processes of anaerobic glycolysis, inadequate activation of glycogenolysis process
and violation of glucose utilization mechanisms that are caused by functional
immaturity of enzyme systems in the newborns.

At the same time, as a result of reducing the glucose utilization by tissues and
damaging to mitochondria, energy insufficiency and disturbance of plastic processes
develop, the degree changes of which is in directly dependent on the severity of
intrauterine hypoxia and gestational age of the child.
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Power exchange is a complex of processes providing the vital functions of living
matter at the level of the whole organism and a single cell. An important link of this
complex is mitochondria — the structures that are inherent in the cytoplasm of all
eukaryotic cells and perform vital functions for each cell. Numerous environmental
factors can cause pathological changes in mitochondria. Such factors in the neonatal
period can be the action of medications, hydroxyl radicals, etc. Changes in cellular
energy metabolism, based on mitochondrial insufficiency, lead to a large number of
clinical manifestations.

The transformation of the main metabolic pathways in newborns with the
activation of gluconeogenesis processes, primarily from the protein source, is
determined by the need to maintain the sustainability of energy homeostasis under
hypoxia conditions. Activation of the hypothalamic-pituitary-adrenal system under
stress leads to an increase in catabolic processes, manifested by hypoproteinemia and
hyperazotemia. At the same time, the level of albumin decreases much more than the
level of globulins.

Increased protein catabolism leads to significant violations of the corresponding
functions: catalytic, receptor, transport, and oncotic balance and so on. Plasma
proteins determine the viscosity of blood and, therefore, play an important role in the
hemodynamics of the circulatory system. Reducing the level of total protein and
albumin in newborns is also due to insufficient activity of the protein synthesizing
function of the liver and as a result of increased protein intake in the body against the
background of hypoxia. A certain role in the development of hypoproteinemia in
newborn plays and increases the intensity of OMP. With excessive destruction of
protein molecules, the increase in urea content is also associated.

Increased bilirubin in blood serum effect the protein biosynthesis, changes the
activity of enzymes, and regulates the processes of oxidative phosphorylation and the
transportation of electrons in isolated mitochondria. Indirect bilirubin, being a
lipotropic substance, at high concentrations in the blood has a toxic tissue effect on
the heart, kidneys, and pancreas, changes the rheological properties of the blood.

It is known that as a result of the indirect bilirubin interaction with lipids of the
intracellular membrane, the activity of membrane binding enzymes is disturbed,
which leads to a decrease in the oxidative processes and the rate of oxygen utilization
by the cell that results in gemic hypoxia of the myocardium.

As a result of the cell membranes violation integrity and the apoptosis process in
conditions of severe oxygen deficiency, cytolytic syndrome develops, with which the
enzyme cascade is associated with an increase in the level of enzymes in the blood of
newborns: KFK, KFK-MB, Tn 1, lactate dehydrogenase (LDH), aspartate
aminotransferase (AsAT), alanine aminotransferase (ALT) and increased cholesterol
levels. The development of ultrastructural, metabolic, electrophysiological and a
number of other disorders can lead to death of cells.

Thus, significant dysmetabolic changes in conditions of the pathological
maternal oxidative stress, one of the causes of which is a functional violation state of
the CVS on the background of vascular insufficiency, cause disorders of homeostasis
processes in newborn, which, in their turn, are accompanied by clinical
manifestations of dysadaptation syndromes and nosological pathology of any etiology
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in the early neonatal period. The severity degree of the detected changes in the
cardiovascular system, as a rule, has a direct correlation with the severity of the
general condition of the newborn.

The results of our studies have shown that along with the activation of peroxide
oxidation of lipids under conditions of oxygen lack in newborns there is an increase
in the intensity of OMP, magnification in the concentration of MA and violation of
the functions of the ion channels.

An increase in OMP indicates the presence of cellular membrane destruction
and tension of metabolic metabolism. According to modern ideas, the carbonyl
protein derivatives are an early indicator of tissues damage by active oxygen
metabolites. There is an increase in the antioxidant activity of the glutathione system
enzymes with an average severity degree of the newborn’s condition with subsequent
progressive decrease in accordance with the increase in the severity of perinatal
pathology. Similar changes arise as a result of lowering the level of SH-groups in
blood plasma and erythrocytes, a decrease in r-glutamyltransferase GGT activity.
Reducing the activity of antioxidant defense system (ADS) components in hypoxia
conditions that accompanies severe cases of perinatal pathology causes the
intensification processes of oxidative destruction of cell membrane structures. In our
opinion, this is one of the leading causes of hypoxic myocardial damage. In response
to maternal stress in the body, the arteries spasm of the small blood circulation flow
occurs, resulting in increased pressure in the pulmonary artery system maintains
blood flow through fetal communication, which leads to neonatal pulmonary
hypertension.

Long term functioning of the open arterial duct (OAD) can lead to
hemodynamic disorders, which, in combination with energy imbalance, leads to the
development of heart failure (HF).

Consequently, the dynamic imbalance between the need for myocardium in
oxygen and its actual provision in the newborn leads to hypoxia of the cardiac
muscle, which is accompanied by two leading pathological disturbances of
intracellular metabolism: a decrease in the production of the main energy substrate of
the cell - adenosine triphosphoric acid (ATA) molecules and the activation of the free
radical oxidation (FRO), resulting in damage to myocardial cell membranes.

Conclusions.

In our opinion, the basis of post-hypoxic lesions of CVS in newborns in the
early neonatal period is energy deficiency in cells, significant dysmetabolic processes
and violation of the physiological interaction of the prooxidant and antioxidant
systems of the body, which leads to a decrease in the functional activity of
cardiomyocytes and, without timely therapeutic correction, to the destruction of
cellular structures. The severity degree of detected changes on the part of the CVS, as
a rule, has a direct correlation with the severity of the general condition of the
newborn. Therefore, in order to predict CVS dysfunction in dysadaptation syndromes
in newborns, a comprehensive diagnosis should be performed, which enables the
timely prevention and correction of homeostatic disorders and the possibility of
adapting the child's body to the background of hypoxia.
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EFFECTIVENESS OF THE USE OF SEDATION FOR THE TREATMENT

OF TEETH IN PRESCHOOL CHILDREN
E®EKTUBHICTH 3ACTOCYBAHHS CEJALII 1JIs1 JIKYBAHHS 3YBIB Y
JITEN JOUWKIJIBHOI'O BIKY
Duda K.M. / lyna K.M.
c.m.s, as. prof. / K.m.H., O0yeHm
Lebid O.1/ JIeouan O.1.
c.m.s, as. prof. / K.M.H., O0yeHm
Stoikevych H.V. / CroiikeBnu I'.B.
c.m.s, as. prof. / K.m.H., O0yeHm
Ternopil National Medical University by I. Gorbachevsky Ministry of Health of Ukraine
Ternopil, Chehova 7, 46000

Anomauia. Kapiec ma 1ioco ycknaowenus y oOimei 3aumaioms 0O0He 3 HNPOBIOHUX 3d
4acmomoro i NOWUpeHicmio ceped CMOMAmMON0IYHUX 3AX60PIOBAHb, A MAKONC ABIAIOMb COO0I0
CKIaOHY npobremy, sKka Hadysae macumabnozo xapaxmepy JIikyeanus 3y0i6 y oimell 00OWKIIbHO2O0
8IKY 6 Oinbuiocmi UNAOKI68 CYNPOBOONCYEMBCA CMPECOGUMU CUMYAYIAMU, MOMY NOULYK HOBUX
MeMOOUK  NOOONAHHA — MPUBOJICHUX  CMAHIB, WO  003801AI0Mb  Hadasamu  6e3001b08y
cmomamono2iuny oonomocy, € akmyanvuum. OOHicro 3 makux mexnonoziu € ceoayisa. Ceoayis — ye
CMAaH NCUXOMOMOPHOI IHOUepeHmuocmi, 3a AKOI UaNeHbKULl Nayienm peazye Ha NOOPA3HUKU Mda
s3anuwaemscsi npu ceioomocmi. Ha mnai cedayii empauaemovcs ncuxiuve 3abapeénenus 60710,
3yMO8IeHe CMpaxom, aie 3aXUCHI pyXu i cepyeso-CyYOUHHI peakyii, wo 6UKIUKAOMbCA 0oneMm,
30epiearomscsi.

Knrouosi cnosa: ceoayi, 3axuc azomy, 1iky8arHs oimeil 0OWKIILHO20 BIKY, Kapiec

Berym.

Kapiec TumMyacoBuX Ta MOCTIHHUX 3yO0IB y JITEH € OJHIEIO 13 HEBHPIIICHUX
aKTyaJIbHUX MPOOJIeM ChOTOACHHA. 3T1THO 3 JOCTIIKEHHSMHU, HABITh Y PO3BHUHYTHUX
KpaiHax, Je mnpoduIakTHKa 3aliMae BaroMe MiCle, CIOCTepIraloTh BHUCOKY
po3noBCIOIKEHICTh (10 70%) Ta IHTEHCUBHICTh PAHHBOTO Kapiecy y JITeH BIKOM Bij
HapoKeHHs 710 6 pokiB. B YkpaiHi y AesSKUX perioHax po3MOBCIOIKEHICTh Kapiecy
cepen aitel panHboro Biky csrae 90% [1, 3, 6]. Tsxki popmu kapiecy y niteu
PaHHBOTO BiKYy BILUTUBAIOTH HA 3arajIbHAN CTaH 3I0POB’S Ta AKICTh KUTTS AUTHHHU.

Ilin yac nikyBaHHS JIT€H PaHHBOTO 1 JOIIKUIBHOTO BIKY MaiKe 3aBXKIU
BUHMKAIOTh TPYJHOILI, SIKI CTOCYIOThCSl SIK MPOBEIECHHS MAHIMYJSINA Y HOPOKHUHI
poTa, Tak 1 NCUXOJOTIYHOTO CTaHy JWTHUHHU, L0 3a3BUYail 3aBa)ka€ MPOBEJICHHIO
e(eKTUBHOI caHallll MOPOKHUHKU POoTa. TOMY B Cy4acHii CTOMATOJIOTI4HIN MPaKTHIILI
JiKapi BCe YacTillie MIyKalTh METOAM, SKi 3a0e3nedarh KOM(OpHUN Mmpuiiom st
MaJICHbKHUX TalieHTiB. OgHUM 3 TaKUX METOMIB, SKUWA HaOWpae ITUPOKOro
3aCTOCYBAHHS € CeJlalisl.

Cenartiiss — 11€ CTaH TICUXOMOTOPHOI 1HAU(EPEHTHOCTI, 3a SIKO1 MAIllEHT pearye
Ha moApa3HuKkA. Ha Tl ceparmii BTpadaeTbcsl TCHXiuHE 3a0apBieHHS 00O,
3yMOBJIEHE CTpaxoM, ajie 3aXWCHI pPyXH 1 CEpLEeBO-CyJMHHI peakxilii, 10
BUKJIMKAIOThCS 00jieM, 30epiraroThesi. AMEpUKaHChKa CTOMATOJIOTIYHA acouiarlis
MO1JIsIE Cefallil0 Ha TOBEPXHEBY, TNIMOOKY 1 cepeAHboro piBHi [2, 4, 7]. I'muboky
ceallilo MOKHa NPOBOAUTH TUIBKU B yMOBaX CTalloHapy, 00 BOHA CYIPOBOIKY€ETHCS
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npurHideHHsMm guxanHsa [1, 8]. Ilpu mnoBepxHeBi cenamii YyTJIMBICTh [0
MOPA3HUKIB 30epiraeTbesi, MpHU Ceaalii CEPeIHBOTO PIBHS caldIlmae TaKTHUIbHA
9y TIUBICTH [2, 3, 5].

B cyuacHiii giTepaTypi e(QeKTUBHICTb 3aCTOCYBaHHsS cefamii y JiTei
JOLIKIIFHOTO BIKY TMpH JIKyBaHHI Kapiecy Ta MOro YCKIaJHEHb OIMCAaHO
HEJOCTaTHhO, TOMY METOI0 Hamoi poboTu Oyno y3araibHUTH JOLUIbHICTH
3aCTOCYBAaHHS ceallii s 1iTel JOMIKIIBHOTO BIKY Ha CTOMATOJIOTITYHOMY MPUHOMI.

Marepiaau Ta MeTOAU.

Hamu Oyno mpoBezneHo JikyBaHHsI 58 miteil BikoM Bif 4-6 pokiB. s anamizy
pe3yJIbTaTiB MH BUKOPHCTOBYIOUH PEUTHHTOBY IIKaidy moBeninku Houpt [7]. Ominky
MPOBOAMIIM 3a OAJIbHOIO CUCTEMOIO: 1 — TmepepBaHe MOBHICTIO, TOOTO HE MPOBEEHE
JIKYBaHHS; 2 - HE3aJIOBIJILHO - JIIKYBaHHS IEPEPUBAIIH, aJle YACTKOBE JIIKyBaHHS 0YJI0
3aBEpIICHO; 3 — 3aJI0BUIBHO-TIKYBaHHS TIEpEepUBAIH, ajie 3PEHITOI0 3aBepiuuin; 4 -
no0pe - JTIKyBaHHsI 3aBEPIICHO 3 TPYJIHOIIAMHU; S5 - AyKe A00pe - cialdkuii miad ado
pyxu; 6 - BIIMIHHO - TU1ad a00 PyXH BiJICYTHI.

Jlst 3akMCh-a30THOI cefarlii 3actocoByBaiu anapt Matrix (CILIA). Beegenns B
ctan cenanii posmounHamocs 3 100 % momadi KUCHIO 3 MBHUAKICTIO 4-6 J1/XB Ta
MOCTYIOBUM JIOJIaBaHHSIM 3aKHCy a30Ty. OnTuManbHE CHIBBIIHONIECHHS Ta3iB IS
nikyBanHs gitedt — 1ie 30 % 3akucy azory ta 70 % xucHio. [licns mouatky iHrayusmii
KpOB HACUUYETHCS Ta30M 3a 5-7 XB Ta MOBHICTIO BUBOJIUTHCS 3 OpraHizMy depes 5-10
XB MICJISI MPUIIMHEHHS MOAa4l B HE3MIHHOMY BUTJISI. 3aBEpLIECHHS MPOLECY cenarlii
CYTNPOBODKYETHCS IHTAISIIIEI0 KUCHIO IPOTATOM 3-5 XBUJIMH.

PesyabTaTu 10CaigKeHb.

B Hamomy IOCHiIKEHHI MU 3aCTOCYBAJIM 3aKHC a30Ty y 46 miteil, Toml sk 12
MaIl€HTIB JIIKYBadu 3BUYAHUM METOJO0M, B 000X BUIAJKaX JIIKap-CTOMATOJIOT HE
BUKOPHCTOBYBAaB aHECTe3li, B yCiX AiTel Oyja 0JHAKOBA KIIIHIYHA KapTHHA B POTOBIM
MOPOXKHUHI Ta BIJICYTHI CymyTH1 natosorii. Hamu Oyso mocmimkeno, mo 18 miteit (39
%) oTpumanu 6 OamiB 3a mkamoro Houpt, BOHM He MepenKoKaiu JiKyBaHHIO,
HaBITh CTBEPJUKYBaJM, IO iM Bce crnojobanocs. B Toit ke wac B 11 miteit (24 %)
JKYBaHHS POTOBOI MOPOKHUHH MPOXOAMIIO IS0 aKTUBHO, aje 0e3 TPUBOXKHOCTI Ta
CHi3, JWUTSYMH cToMarosjor 0e3 TepenIkojJ, IMPOBIB SAKICHO CTOMATOJIOTIYHI
MaHimyJssii. ¥ 8 gireit (17 %) nikyBaHHS pOTOBOT OPOKHUHU OYJI0 3aBEPIICHO, aje
B IIPOIIEC] MaHIMyJIAIIM BUHUKAJIA TPYIHOII B poOoTi jJikaps. Bapto 3a3nauunTu, 1mo
3aBIAKM cenaiii 4 MajeHbkux maiienta (9 %) namm 3MOry AUTSYOMY CTOMATOJIOTY
MPOBECTH CaHAIll0, ajie 3 MEePEepBOI0 MIX MAHIMYJALISIMH, 10 3HAYHO 3MEHIIUJIO
00’em BukoHaHOi poboTu. Bee xk Taku 1 qutuna (2 %) BigMoBuMIacs Bifl JIKyBaHHS, a
4 manenpkux mamienta (9 %) 103BONMIN JTIKAPIO CTOMATOJIOTY MPOBECTH CaHAIIO
POTOBOI IIOPOKHUHU YACTKOBO.

B Toif ke yac, MM cnocTepirajgy 1HOIy CHUTYallll0 B AIT€H, SKUM MPOBOAMIN
caHaIlll0 POTOBOI MOPOXKHUHU Oe3 BUKOpHUCTaHHsS cenauii. Tak, 9 miteit (75 %) He
JaJIi 3MOTY JIIKapIO MPOBECTH CTOMATOJIOTTYHI MaHITyJISLI1, TOA1 K 3 AuTHHU (25 %)
0e3 mepemKko] JO3BOJIMIIA JUTAYOMY CTOMATOJIOTY MPOBECTH CaHAIII0 POTOBOI
MOPOKHUHHU.
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Bucnosok.

AHaNI3yl04H pe3yNbTaTH HALIOTO JTOCIIHKEHHS MOXKHA 3pOOUTH BUCHOBOK, IIO
caHarllisi pOTOBOi MOPOXHUHH Yy AIT€H MOLIKUIBHOTO BIKY 3 BUKOPHUCTAHHSM METOMY
cenanii eeKTUBHO BIUIMBAE Ha SKICTh JIKyBaHHS. OCKUIBKH A€ 3MOTY JTUTSIYOMY
JKapIO-CTOMATOJIOTY SIKICHO Ta MalITaOHO MPOBECTU CTOMATOJIOTIYHI MaHIMyJIAIil, a
MaJeHbKOMY NAI[lEHTY YHUKHYTH CTpPECY JIKyBaHHS 3y0iB.
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Annotation. Caries and its complications in children are one of the leading in frequency and
prevalence among dental diseases, and are complex problem that is becoming widespread. Dental
treatment in preschool children in most cases is accompanied by stressful situations, so the search
for new methods of overcoming anxiety that provide painless dental care is relevant. One such
technology is sedation. Sedation is a state of psychomotor indifference in which a small patient
responds to stimuli and remains conscious. Against the background of sedation, the mental color of
pain caused by fear is lost, but the protective movements and cardiovascular reactions caused by
pain are preserved.

Key words: sedation, nitrous oxide, treatment of preschool children, tooth decay
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