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METHOD OF ADAPTIVE CONTROL OF THE INFORMATION MODEL'S DISPLAY
PARAMETERS DEPENDING ON THE COMPLEXITY OF THE AIR SITUATION

Abstract. The present article represents structure, content and sequence of steps of the method of adaptive control of the
information model's display parameters of the air situation. The problem describes complexity of the particular air situation
in automated air traffic control system. The method assumes that the degree of complexity of the situation is recognized on
the basis of heterogeneous data received from the sources. According to the results of experimental studies, we show the
dependence of the average time of perception and the probability of error-free perception of the information model of the
air situation by the operator on the coefficient of the overlapping forms.

Keywords: air traffic control; information environment interface; aircraft tracking form; decision-making support; air

traffic operator activities; information model.

Introduction

Problem statement. The high dynamics of events
that characterize the processes of air traffic organization,
large flows of information that have to be operated by
decision-makers (DM) in the automated air traffic
management systems (AATMS), as well as the
responsibility of the tasks they solve, led to wide
introduction of modern automation and computer
technology into the practice of the operating system [1].
The considerable technical capabilities of these tools
make it possible to significantly improve the overall
efficiency of use of the air traffic management
information support system.

However, it should be noted that the effectiveness of
automation and computer technology is largely
determined by the function and place of operators in the
control system. Ignoring the capabilities of an air traffic
controller to receive and process information while
performing his / her duties can lead to an aviation
accident. For example, international statistics show that
up to 50% of aviation accidents occur by the operator's
fault [1-3]. According to the National Bureau of
Investigation of Aviation Events and Incidents, over the
last 3 years in Ukraine the accident rate for events with
high-level consequences (catastrophe, accident and
serious incident) has varied from 1.24 to 1.7 events per
100 thousand flight hours [4—6].

Therefore, the problem of rational synthesis of
"man-machine" systems in the AATMS is one of the
most urgent. One of the important points in this case is
the resolution of issues related to the provision of the
operator with the necessary information about the air
situation (AS), as this is to a large extent ensures the
timeliness and correctness of management decisions.

As the conditions of the system functioning and
the individual features of DM vary widely, such
interaction should be adaptive [3]. This involves taking

into account the design and operation of the means of
displaying information (MDI) about the AS of those
functions performed by the human operator, as well as
his/her current psycho-physiological state in the course
of performing his/her functional duties. In this case, the
structure and characteristics of the information model
(IM) in the means of displaying the information of the
AATMS must change depending on the AS status in
order to achieve the highest efficiency of the air traffic
control point manager's performance of their functional
duties [7, 8]. Large amounts of information and the
random nature of its distribution in the area of the
information model on the screen of the display device
cause the effect of information overlap [7]. Therefore,
the synthesis of IM should be carried out taking into
account the impact of the negative effects of the
specified effect on the activities of the operator.

Research publications. One of the main functional
elements of the AATMS in the organization of air traffic
is an observation system that provides relevant
information, which is continuously updated in real time.
The MDI for displaying AS information supporting the
operations of the AATMS controller, as a minimum,
display aircraft location information, mapping
information required for surveillance based air traffic,
and, where appropriate, identification and flight level
information of aircraft flights [7, 9].

An aircraft displayed on AS display screen by the
radar tag has a so-called support form next to it, which
contains the desired current flight information for the
operator [7, 10-17].

All information on support forms is represented in
a Detailed or Untagged (Tagged) forms [7]. Forms are
mapped to the appropriate mapping of the aircraft's
location so as to prevent the air traffic operator from
misidentifying the object.

Analysis of a number of papers and guidelines
[7, 18, 19] shows that a detailed support form for an
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aircraft in most modern AATMSs has up to 14
information elements (dot-matrix fields). These
include: call sign, sector identifier, aircraft type,

current altitude (flight level), entry/exit point of the
sector, speed, destination aerodrome, preset altitude
(flight level), etc. (Fig. 1).
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Fig. 1. Information representation in the detailed form of the aircraft support

The content of the information elements of the
aircraft support form allows the AATMS operator to
obtain any information about an individual aircraft that is
required in the performance of functional duties. But at
the same time while displaying several forms there is
such a negative effect as the overlap of information,
which in turn significantly complicates the perception of
the current air situation by air traffic operator.

The research aims and objectives. At present, the
tasks of adaptive control of displaying the information
model parameters in the centers of air traffic organization
are carried out in a non-automated mode. Moreover, the
operator uses only two methods: moving the desired
aircraft form in the free zone of IM and choosing another
display mode, which leads to a reduction in the number of
dot-matrix fields in the form. This increases the time of
air traffic management and decreases the likelihood of a
true AS evaluation. Therefore, the urgent task is to
develop a method of adaptive control of the information
model's display parameters, depending on the complexity
of the situation in the area of responsibility of air traffic
control center, which should provide the proper
conditions for prompt and reliable assessment by the
AATMS operators of each of the possible air situations.

Research bases

The situations of aircraft support forms' overlapping
often arise in the activities of air traffic control centers at
the workplace of air traffic operators [9]. The more forms
are used, the more difficult are the conditions for their
perception.

The aircraft support forms' overlapping is
characterized by the size of their intersection area. To
quantify this property, we use a generic indicator — the
overlap ratio of forms — K, , that characterizes the
average overlap of all intersecting forms. This indicator is
defined as [20]:

K, =S,/NSy,0<K, <1, )

where S, =ZiSHj’ i=1,N — the total area of the
sections of overlapping forms; SHI, — the area of the i-th

form (F;) that intersects with at least one of the forms;
S s —area of one form, provided

Sr =5y, ="'=Sfi’ szSﬁ.

If the areas are not the same, we have:

szzisfi/N' 2

Such indicator gives only an overall average
estimation of the overlap. With relatively small K,

values, overlaps of aircraft support forms may contain
those that are not identifiable at all or require a great deal
of time. This leads to a significant reduction in the
likelihood of error-free perception of situation
information (SI), which is inadmissible.

In the presence of information on the degree of
distortion of specific forms, we can take measures to
reduce the negative impact of form overlap in the
dynamics of AS evaluation. Therefore, it is advisable to
use an indicator that characterizes the degree of
intersection of each support form with all others. This
metric may be the overlap ratio F; :

Sy

K”i =S_fi’ "

>0, 3)

where S, — total intersection area of the i-th form with

all others.

The degree of distortion of the dot-matrix fields of
the maintenance form, as well as the time of perception of
AS information (¢, ) and the probability of its error-free
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perception ( P, ) depends on the value KHI, . According

to results of theoretical-experimental researches [13, 20]
the probability of error-free interpretation of information
by the operator and the average time of its perception is
described by the equations:

Py =1-aK}}, 4)
t, =b+cK3; %)

where a, b, ¢ — smoothing coefficients that significantly
depend on the operator's qualification are defined as
follows: a=0.14; b= 0.64; ¢ = 1.83.

The analysis of these dependencies shows that due
to the overlap effect, the average time of perception of the
aircraft support form increases approximately 2 times.
There are also cases of such distortion of the form signs,
when their interpretation is completely impossible. The
average probability of error-free perception of aircraft
information may decrease 1.8 times, depending on the
K, . Two types of information models were used in the

experimental studies. The first type of IM reproduced the
situation with overlapping forms of aircraft support, the
second type of IM showed the presentation of the same
situation without forms' overlapping. The variants of the
investigated IM are shown in Fig. 2. Comparative
analysis of these information models was made under the
same SI conditions. According to the procedures
approved in [18], the operators had a task to determine
the type, height and speed of aircrafts while displaying 20
— 30 aircraft support forms. The main results of the
experiment are given in table 1.
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Fig. 2. Optlons of the investigated IM (a) with overlapping
aircraft forms (b) without overlapping

Table I — Results of experimental studies

Type of task f.,sec Py,

Single overlap 28.90 0.796
Double overlap 81.93 0.523
Without overlap 13.63 0.932

The obtained indicators show that:

- for single overlap of aircraft forms IIC 17,
increases no less than 2 times;

- for double overlap of aircraft forms IIC 7,
increases no less than 6 times;

- for single overlap of aircraft forms IIC, the P,

probability is reduced by 1.2, and for double overlap —
by 1.8.

The above values allow us to evaluate the
promptness and reliability of the decision made by the
AATMS operators.

By increasing the volume of AS display to 100
aircraft forms it is possible to expect with a high degree
of probability that 7, will increase at least 7 times with

a significant Py, decrease.

Thus, the overlap of aircraft support forms
suggests that one should expect a large amount of time
to search and perceive critical aircraft forms, which can
significantly affect the quality of DM operational work.

It should be noted that in practice, in such
situations, the air traffic controller is forced to call on
other persons of the next shift to obtain information
which he cannot perceive because of the overlap of
aircraft support forms. The time of receiving this
information may be the same as the time of AS
perception as a whole, meaning that the performance of
the overall AS evaluation by the operator will be further
reduced.

Let's analyze the existing methods of reducing the
negative impact of the aircraft support forms'
overlapping on the activities of the air traffic operator.
First of all, you need to consider the factors that overlap
depends on. The analysis of equations (4, 5) shows that
the main factors are the number of aircraft forms
displayed ( NV ); form area (S  ); and display scale (M ).

The effect of the overlap will be as big as the
volume of display of the aircraft support forms. For
example, in [20] it is shown that when changing N
from 100 to 20, the overlap coefficient decreases by 2 —
2.5 times. The number of forms displayed depends on
the AS and on the grouping of the aircraft. As shown
earlier, value N can vary widely. For example, up to
250 forms may be displayed in some AATMS [11].

Value N can be reduced by selection of aircraft
according to certain features. However, in this case, AS
that is not adequate to the actual one is displayed. And
this, in turn, can distort the assessment of the overall
situation.

It should be noted that, due to the uneven
distribution of aircraft support forms on the monitor
screen, a decrease of N indicator may have a negligible
effect on the manifestation of the overlap effect.

At a fixed scale of IM reflection, the effect of
overlay manifests itself as strong as the linear
dimensions of acquaintances and their number in the
form, because these values characterize the S r values.

The size of the characters on the screen of the monitor
significantly affects the conditions of their perception.
Ergonomic requirements set the optimal size of
characters that do not change when scaling them.
Taking into account these requirements we obtain for 5-
digit form — S, =29.3 mm?, and for 25-digit, complete

form — Sf= 94.2 mm®.
Therefore, the use of short aircraft forms can

reduce the value K, by about 3.5 times. In this case,

the informative nature of the forms significantly
reduces, and the operator needs to spend additional time
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to change the way the form is displayed to obtain
additional information.

The linear dimensions of the aircraft support form,
based on the scale of the display, can be represented as
follows:

I =AM, 1, =AyM, (6)

where Ax, Ay — linear dimensions of the form

horizontally and vertically, (cm); M — scale of IM
display (number of kilometers in one centimeter).

Provision of the operator's workplace equipment
with an additional display device will allow to expand
the IM field of view and ensure the adequacy of
displayed AS information.

The advantage of this method of display is the
large scale of the view field that allows the optimum
perception of information by the air traffic controller.
The disadvantage is the time spent on "switching" the
operator's sight between the screens of the monitor,
followed by the mandatory identification of the aircraft.

The use of new information technology now
eliminates the mentioned disadvantages through the use
of AS tools that allow the creation of a "poly screen" in
the IM information field, or zoom in on the selected
area (magnifying glass effect) to display the forms of
support for the aircraft that should be separated.

The advantage of the method of displaying
information with the use of multi-screen means is to
reduce the time spent on transferring the gaze of DM,
which in turn leads to a decrease in the time of
information search. The disadvantage is that the display
device's information field is heavy.

Using the magnifier mode allows you to view any
area of the IM on a larger scale.

Thus, changing the scale of the mapping can
significantly reduce the negative impact of the overlap
of aircraft forms on DM activities.

Given the above, let us consider the basic
processes that are associated with the recognition of
information overlap in terms of AS evaluation. The [21
— 23] analyzed the recognition methods that can be used
to solve the problem.

These methods are used when a large amount of
information needs to be processed to make decisions in
the context of uncertainty and redundancy. In this case
there was a need to develop a simpler and, nevertheless,
sufficiently more reliable method of recognition.

The use of any of the considered methods of
displaying AS information is inevitably linked to the
following operations:

- detection of the aircraft support forms
overlapping, that is, the actual recognition of the forms
overlapping;

- determining the priorities for servicing (scaling)
the aircraft support forms overlapping;

- implementation of control effects on the AS
modules of the information model display system.

If there are multiple scaling options available to
the DM (optional display device, multi-screen,
magnifier), he may choose the one that he prefers in the
particular situation.

In relatively simple AS (with 3 — 4 form overlaps),
the air traffic operator can perform these operations
quite easily. In this case, there will be inevitable
additional time spent on establishing the priority of
overlaps and manipulation by the control elements. This
situation may be eligible if there is no hard time deficit.

It should be noted that even in a simple situation, it
may be difficult to set the priority of the overlap service.
These difficulties are caused by distortions in the
familiarity of the forms that characterize the importance
of individual aircraft.

In complex AS, when there is a large amount of
overlaps and acute shortage of situation assessment and
decision making, it is advisable to use adaptive
automated scaling of the displayed information. Such
management will reduce the time spent on assessing the
situation in the area of responsibility of the AATMS
command unit by about 10 ... 15%.

Here are some basic assumptions used in
developing one of the adaptive scaling controls for
displaying information about the air situation.

As noted earlier, the more the aircrafts forms are
overlapped, the more difficult will be the conditions of
their perception by the operator. There can be 2, 3 or
more times form overlapping, even with relatively small

K, values. This fact should be taken into account in
order to process overlaps with a large number of forms
under the same conditions.

Therefore, we introduce the sign of the aircraft

support forms' overlap: T, = 0 — there is no overlap on
the F; form; m, >0 —there is an overlap of other forms

on the F; form, the number of which characterizes this

value. For example, m, =1 — there are two forms in one
overlap (F; form overlaps F; form), T, = 2 —there are

three forms in one overlap (two forms overlap F;
form), etc.

Recognizing the overlap of aircraft support forms
is in fact identifying those forms that intersect with F;
form. After the overlap effect is detected, it is necessary
to determine the value K, for this overlap. As a result,

indices K,
support form displayed on the monitor screen.

Thus, to establish the fact of overlapping F; form

and 7, are determined for each aircraft
1

on the F; form, it is sufficient to compare the coordinate
differences of the corresponding aircrafts ((x;, y;) and
(xi, ¥i)), Axi = X; — X;, and Ay; = y; — y; with the
dimensions of the form with respect to the scale used (I,
and I, respectively), that is, in this case, the strobbing of
forms.

A form that has hit the strobe is considered to be
overlapping with the F; form. It should be noted that

m,, #0 will be if [Ay| </, .

To simplify the overlap search procedure, we
introduce an array of aircrafts displayed on the screen of
the AATMS monitor, in which they are placed in
descending order z=(X;, y;, W;) at X; =Xy > ... 2> Xy;
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i=1, 2, ..., N, where w; is the importance of the i-th

suggest the structure, content and sequence of stages for

aircraft. The analysis of the stated provisions and development of the adaptive control method of the IM

considerations of practical feasibility allow us to

AS display (Fig. 3).

1
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Fig. 3. Structural diagram of the method of adaptive control
of the information model's display of the air situation

The method allows to establish, in practice, the fact
of overlapping and to determine the number of aircraft
support forms' overlapping with F; .

Value SHI, is defined for each aircraft support form.

The implementation of the proposed method of
adaptive control of AS display allows formation of an
array of Z, overlapping forms. Its elements are x;, yi, W;

together with SHI, and T, - Thus, the preparatory stage

of adaptive IM control displayed on the monitor is to
form an array Z,, .

The next step is to set the priority of processing the
aircraft trajectories' overlapping. For this purpose you can
use w;, S, and m, .

Therefore, we suggest a possible implementation
of the control of overlapping aircraft support forms'
display.

First of all, it is necessary to ensure a quick error-
free perception of the most important aircrafts by the air
traffic operator.

Therefore, in order to exclude the influence of the
aircraft support forms' overlapping effect on the
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perception of Z, information, we should first of all
choose F; with maximum value of w;.

The priority is then given to the overlapping forms
with maximum value of K, (or m, ).

Establishing rules for managing the display of AS
information with overlapping forms of aircraft support
requires additional special research.

We should take into account the specifics of
displaying IM of the air situation and solving the
problems of air traffic control by the AATMS operators
in a difficult situation. These studies are expected to be
completed in the near future.

Conclusions

The proposed method of adaptive control of the
information model's display on the MDI of the automated
air traffic management systems, in contrast to the known
ones, provides: possibility of establishing the fact of the
aircraft support forms' overlapping and determining the
number of overlapping forms; use of new information
technologies that allow to adapt to the complexity of the
air situation to establish the necessary modes for
displaying aircraft support forms to be separated,
prioritizing the processing (scaling) of aircraft support
forms' overlapping.
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B 3aJIe;KHOCTI Bijl CKJIAJHOCTI CHTYyanii B MOBITPAHOMY NpPOCTOpi

O. M. [lmirpies, I'. B. Illepbax, 1. O. Bopozenerns, C. I'. Illuno, M. I'. Menpanayk, M. O. I'epamenko

AHotanisi. YV po0oTi NPONOHYEThCS CTPYKTYpa, 3MICT Ta IIOCIIJIOBHICTH €TaliB METOMY aJalTHBHOIO YIPaBIiHHS
rapamMeTpaMH BioOpakeHHs iH(OpMALiHHOI MOJel MOBITPSHOI OOCTAaHOBKM B 3aJI©KHOCTI BiJ CKJIAIHOCTI CUTYallii B 30HI
Bi/INOBIIaIbHOCT] aBTOMAaTH30BAHOI CUCTEMH YIPABIIiHHS HOBITPSHUM PyXoM. MeTooM repei0adaeTsbes, o Ha OCHOBI OTPUMAHUX
PI3HOPIJIHUX [IaHUX BiJ JKEpeN PO3Mi3HAETHCS CTYHNEHb CKIAJIHOCTI cuTyalii oOcraHoBKH. POpMYIOThCS NMapaMerpu O3HAK Ul
BioOparkeHHs iHpOpMaLifiHOI MOz UIIXOM BU3HAYEHHs CKiIaty iH(opMallii, KOJIbOPOBOro KOIYBaHHS, BU3HAUEHHS HEOOXiIHOI
KUIBKOCTI O3HAaK Ta MacIraOyBaHHsA HeoOXinHMX iH(opMmaniiinux enemenTiB. Lle no3sonse momudikyBaru 6a3oBy iHopmariiiHy
MOZielIb Ta PO3HOAUIMTH i MDK BiIOBigHMMM 3acobaMu BinmoOpakeHHs iHdopmanii. B mincymky ¢opmyerscs HeoOxinHa
iH(popMaLliliHa MOJeNb Ul HIATPUMKHU IPUHHATTS pilleHHA. TakoX JOCIIDKEHO MOXJIMBOCTI BPaXyBaHHS €(EKTy HaKIaJeHHS
(bopMyIIspiB CYNpOBOLY NMOBITPSHUX CyzeH HpH (OpMyBaHHI iHPOpMALiHOI MOJeN MOBITPSAHOI 0OCTAaHOBKHU. 3a pe3yiIbTaTaMu
€KCIEPHMEHTAIbHUX JIOCII/PKEHb OTPUMAHO 3aJIeKHOCTI CEpPEIHbOr0 4Yacy CHPHUHHATTS Ta HMOBIPHOCTI OE3MOMMIKOBOrO
crpuiHATTS iHpOopMaLifHOT MozIeIi MOBITPSHOI 00CTAaHOBKH ONEPaToOpOM BiJl Koe(ilieHTY HakIaeHHs (OpMyIIspiB.

Kaw4yoBi caoBa: ynpaBiiHHS HNOBITPSHUM pyXoM; iHTepdeic iHhopMaiiHOrO cepenoBHIa; GOPMYISIp CyIPOBOLY
HOBITPSHOTO CyJIHA; MiATPUMKA NPUIHATTA pillIeHHS; NisUIbHICTB aBiaaucneTyepa; inpopmaniiina Mogesb.

Merox aganTHBHOIO YNIPABJICHHS IAPAMETPAMH 0TO0pazkeHHs1 HH()OPMALNOHHOH MOJe/IH
B 3aBHCHMOCTH OT CJIO)KHOCTH CHTYallii B BO3IyIIHOM IIPOCTPAHCTBE

O. H. Imurpues, I'. B. Llepobak, 1. A. Bopozenern, C. I'. Illmio, M. I'. Mensanayk, M. A. T'eparenko

AHHoTanus. B pabore mpemnaraercst crpykTypa, coiepkaHue M IOCHIEOBATEIBHOCTh 3TAllOB METOJA aJalTUBHOI'O
YIIpaBICHHS NapaMeTpaMyu OToOpa)keHHs MH(GOPMALMOHHOH MOJENIHM BO3IYLIHOH OOCTAaHOBKM B 3aBUCHMOCTH OT CIIO)KHOCTH
CUTyallud B 30HE OTBETCTBEHHOCTHM AaBTOMATHU3HPOBAHHOW CHCTEMBI YNPAaBJIEHHS BO3AYIIHBIM JIBIKEHHEM. MeTon
MPEAINONATaeT, YTO Ha OCHOBE MOJy4EHHBIX Pa3HOPOAHBIX JAHHBIX OT HCTOYHUKOB PACIIO3HAETCS CTENEHD CIIOXKHOCTH CUTYAIN
obcraHoBKH. DOPMUPYIOTCSI TAPAMETPbI IPU3HAKOB I OTOOpaXKeHUs! MHPOPMALMOHHOH MOJIENIH IIyTeM OIIPEe/IeNICHHs COCTaBa
nH(GOPMALMY, IIBETHOIO KOAMPOBAHMS, ONPEIEICHHUS HEOOXOIMMOro KOJIMYECTBA IPU3HAKOB M YBEIMYEHUS HEOOXOIMMBIX
MH(POPMALMOHHBIX JIEMEHTOB. JTO I103BOJIACT MoAU(UIMpPOBaTH 0a30BYyI0 MH(OPMALMOHHYIO MOZENb M PACIpPENeNIUTh ce
MEX]y COOTBETCTBYIOIMMH CpelcTBaMU OToOpaxxeHus nHpopmaimu. B urore dopmupyercs Heodxomumas MHPOpMaLMOHHAS
MOZIeNb [UIsl MOJUICPIKKH HPHMHATHSA pelleHHs. Takke HCCIelOBaHbl BO3MOXKHOCTH ydeTa 3(dexra HajsoxeHHs (GopMyIspoB
COIIPOBOXIEHHS BO3AYIIHBIX CYAOB IIPU ()OPMUPOBAHMN UHGOPMALIMOHHON MOJEIN BO3AYLIHON o0cTaHOBKU. [lo pe3ynpraTam
9KCIEPUMEHTAIIBHBIX MCCIICIOBAHUI MOJIy4€Hbl 3aBUCUMOCTH CPEIHEr0 BPEMEHH BOCHPHATUS U BEPOATHOCTH 0€30IIHO0YHOrO
BOCIIPUATHS MH)OPMALMOHHON MOZIEJIN BO3AYIIHOM 00CTaHOBKH OnepaTopoM oT koddduuueHra HanoxeHus HopMysIpoB.

KawueBble cJyioBa: ynpapieHHE BO3IYIIHBIM JBIDKEHHEM; HHTepeldc HHPOPMALMOHHOW cpenpl; (opMyIsp
CONPOBOXKACHMUSI BO3/YIITHOI'O Cy/IHA; TOAEPIKKA MPUHSTHUS PELISHNST; IeITeNbHOCTh aBUaucIieTdepa; NHGOpMAIHOHHAS MOJIETb.
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KAPTOI'PA®IYHI MOJAEJII MICTA XAPKOBA
JIJISI TIOJEN 3 OBMEXXKEHUMHY MOXKJINBOCTAMUA

Anotanis. IIpeqverom gociifzKeHHs € MeTOIMKa NOOYZOBHM TEMaTHYHUX KaprorpadiuHuUX Mojened ajid aHamizy i
HNPUHHATTS PILIEHHS CTOCOBHO 1H(PACTPYKTYpHOI OOCTaHOBKM B HACEIEHMX ITyHKTaX LIOAO 11 JOCTYNHOCTI JIFOIM 3 00-
MEXEHUMH MOXUIUBOCTAMU. O0’€KTOM JOCTiI’KeHHsI € TPOLIEC CTBOPIOBAHHS PI3HOMAHITHUX THIIB TEMaTHYHUX KapTor-
padiuHux Mozelnei, o MIicTATH crielr(idHy iHpOpMaIifo MO0 JOCTYITHOCTI IIEBHUX TEPUTOPIH It 0cib 3 0OMe)EeHUMHI
Gbi3MYHIMH MOMUIMBOCTAMU. MeToI0 po0OTH € MiJBUIICHHS MOOUIBHOCTI JIFO/IeH 3 0OMEXEHUMHU MOXIIMBOCTSIMU 33 paxy-
HOK iH(OpMaLiiHOI MATPUMKH Ha OCHOBI aKTyaJIbHUX KapTorpadiuHux Mozesel Ha mpukiaai Micta XapkoBa. BHUCHOBKH.
Ipoanani3oBaHO 3arajibHy CHTYaLlil0 Ta CTATHCTHYHI JaHI 32 CTAHOM IHBaIiAHOCTI rpoMajisH B YkpaiHi Ta kpainax €C.
BusnaueHo, mo B Ykpaini moHan 2,6 MiH. Jitozieit MaroTh cratyc inBaniga. Lle cranoButs 6,1% Bix 3arajibHOl YHCETBHOCTI
HaCeJIeHHS], 1 [l TTOKa3HUKH MIOpivHO 3pocTatoTh. Maibke 80% iHBanminiB B YKpaiHi — Iie JIIou mpare3atHoro Biky. Ha 1
ciuns 2016 muroma Bara oci0, mo Marots | rpymy iHBamigHocti, cknana 10,7% (250,3 Tuc. ocib), Il rpymy — 37,8% (919,0
tuc. ocib), Il rpymy — 45,5% (1 291,2 Ttuc. oci6). Halinomupenimmmu xBopobamu, sKi IPU3BOLATE [0 iHBANIIAHOCTI, €
XBOpPOOU cuCTeMH KpoBooOiry (24,4%), 3noskicHi HoBoyrBopeHHs (20%), xBopobu KicTkoBo-M'si30Boi cucremu (11,1%),
xBopoOu oueii (3,7%), eHIOKPHHHI XBOPOOH, PO3JIaN XapuyBaHHS Ta IMOPYIIEHHs 00MiHy pedoBHH (4,2%). [Ipoanaizo-
BaHO OCHOBHI O3HaKH JOCTYIHOCTI [UIs iHBaJIIliB MOXKJIMBOCTI BEICHHS HE3aJISKHOIO XKUTTSA. BUKOHAaHO Orisii NpoekTiB
IATPUMKH JIFOZIeH 3 00MEKEeHUMU MOXIIMBOCTAMU B YKpaiHi. B pamkax BukoHaHHS y MicTi XapkoBi MixkHapogHOTO IIpo-
exty «Secondary Cities» i3 3aXUCTy COLIialbHO BPAa3JIMBUX BEPCTB HACENEHHS YKpaiHH po3po0JICHO Ta BIIPOBAKEHO Me-
TOAMKY IOOY0BU KapTorpadiuyHux MoJeseit UL JItoiel 3 00MEeKEHUMH MOXIIMBOCTSIMH. 3aIIpOIOHOBAHA METOUKA Ha/la€e
rpoMajiiHaM Ta KePiBHULTBY OyIb-sIKUX aIMiHICTPaTHBHUX TEPUTOPialbHUX OAMHUIL YKpaiHM NEpCHEKTHBU s 3a0e3-
MeYeHHs1 0c00aM 3 1HBaJIIHICTIO MOJMJIMBOCTI KOPUCTYBATHCS yCiMa KOHCTUTYLIHHMMU IpaBaMH JIOJAMHU 1 OCHOBHHMHU
cBobomamu Oe3 TMCKpUMiHALLL.

Karw4dosi ciaoBa: yonu 3 00MEXXeHUMHI MOMXIIMBOCTAMY; KapTorpadidHi Mozei; 3abe3nedeHHs cBoOO0x 06e3 AUCKpUMI-

Hail.

Beryn

[IpuHIMIK JTIOACHKOTO PI3HOMAHITTS 1 JIFOJCHKOL
TIAHOCTI Ha IUTaHETI 3eMJIs MOIATaloTh, MIXK 1HIIKNM, 1 B
TOMY, IO iHBaJiaM Tpeba HaJaBaTH MOXIIUBOCTI KO-
pHUCcTyBaTucs BCiMa IIpaBaMH JIIOJUHU 1 OCHOBHUMH
cBoOoamu 0e3 auckpuminanii. e 3Haiinuio BimoOpa-
JKEHHs B mpeaMOyli Ta B ycix craTrsax KoHBeHIil mpo
npasa inBanini (KIII) i dakynbraTuBHOMY MTPOTOKOIMI
1o Hei, mo Oyau mpuiiHaTi B Ykpaini 16 rpyaas 2009
POKY Ta BCTYIHIH 10 YMHHOCTI 6 6epesns 2010 poky.

3a00pOHAI0YM TUCKPUMIHAINIO 332 03HAKOI iHBa-
JHOCTI Ta Tependavyarodd HEOOXiTHICTH PO3YMHOrO
BpaxyBaHHS HOTPeO iHBAIIIIB 3 METOI 3a0e3IMCUCHHS
JIO/ICHKOI piBHOCTI, KOHBeHIIisl cripusie MOBHIN yd4acTi
IHBaJIB y BCiX cdepax kuTTs. BeraHoBmooun 3000-
B'S3aHHS 33a0XOYEHHS MO3UTHBHUX YSBJICHb 1 OLIbII
rJTMOOKOr0 PO3YMIHHSI CYCHUIBCTBOM IIPOOJIEM iHBaJIi-
niB, KoHBeHIlis Bigkugae 3Bu4ai Ta MOBEAIHKY, 3aCHO-
BaHI Ha CTEPEOTHUIAX, YIIEpeIKEHUX AyMKax Ta 3a0000-
Hax IIO/I0 1HBaNiIB. 3a paXyHOK CTBOPEHHS MEXaHi3My
posrisiny ckapr B MakyipraTuBHUNA TpoTokoin 10 KoH-
BEHIIi iHBaJiaM TapaHTYeThCs piBHE NPaBO HA BiJII-
KOJyBaHHS Y pasi IOpYIICHHs IpaB, 3aKpilUICHUX B
KonseHii.

BaxnuBo BigzHauutH, mo B Kousenuii Ta daky-
JIBTATUBHOMY TIPOTOKOJIi JIO HEI CTaBJISATHCS ITiJ] CyMHIB
chopMoOBaHi ySBICHHA PO IHBAJIAHICTH SIK PO Me-
JIMYHY TIPOOJIeMy, AJIsl BUPILIEHHs SKOi MPUIHATO MOK-
JAJAaTUCS HacaMIlepel Ha JKajdb 4Yd OJIArOMiIHHICTB, 1

MIPOITOHYETHCSl PO3IIUPEHHSI MOXJIMBOCTEW MpaBO3aXH-
CHOT'0 TIIXOAY IO 1HBAJIiTHOCTI.

Peauizariiss HOBUX iICTOPHYHMX pillleHb 3TiJHO IIa-
panurmyu KoHBeHIii BUMarae mpaBUIIBHOTO PO3YMiHHS
il monokeHb ycima, XTo Mae OpaTH ydactb y iXx 3miiic-
HEHHI: BIJ YPAMOBIIB 10 MapjJaMEHTapiiB 1 CYIIiB; Bif
MIPE/ICTABHUKIB  CIIEIiali30BaHUX YCTaHOB, (OHMIB 1
nporpam Opranizamii O0'ennanux Harmiii 1o ¢axiBiiB B
TaKUX O0JIACTSIX, SIK OCBiTa, OXOPOHA 3JI0POB'S Ta JOIMO-
MIDXHI [TOCITYTH; BiJi OpraHizamiid rpoMaIsHCEKOrO Cyc-
MJIBCTBA /IO CHiBPOOITHUKIB HAI[lOHAJIHHUX MPaBO3aXH-
CHHMX YCTaHOB; Bill pOOOTOMABIIB 0 IPEICTABHUKIB
3aco0iB MacoBoi iH(opMarrii, opranisaiiiii iHBIIIIB Ta
LIMPOKOI TPOMaJICHKOCTI.

AHani3 curtyanii 3 inBajgignicTIo B YKpaiHi Ta
3arajibHa XapakTepuCTHKA JIloAed 3 00MeKeHHUMH
MOKJIABOCTSIMH SIK COMiaTbHOI rpynu. BiamosinHo 10
Jexnapanii mpo npasa iaBamigis (OOH, 1975 p.) inBa-
migoMm (nart. invalidus — Oe3cUHii, XBOpHiA) € Oy/b-sIKa
oco0a, 110 He MOKE CaMOCTIHHO 3a0€31€YUTH IOBHICTIO
a0b0 YacTKOBO MOTPeOU HOPMAJIBHOI OCOOMCTICHOIO Ta
(abo) coriaabHOrO XHUTTS B CHIIy HEJOINIKY, OyIb TO
BPO/IKEHOr0 UM Hi, Horo (a0o ii) ¢pizuunux abo pozymo-
BUX MoxJBocTel. ITouarrsa "iHBanin" HEeoOXigHO Bi-
HOCHTH HE CTIJIbKH IO CYO'€KTa >KUTTENISUIBHOCTI, CTi-
JBKH PO3TJISIAATH MOro sSK COLlajibHE SIBHINE, a caMe
pe3yabTaT B3aeEMOIIT NICUXOGhI3UIHUX OOMEXKEeHb Ta 0a-
P'€piB COIIABHOIO XapakTepy.

3rigHo cratTi 2 3akoHy Ykpainu "[Ipo ocHOBH co-
iaJTbHOI 3aXHMIIEHOCTI 1HBAMIIIB B YKpaiHi" iHBaJiIOM

12

Anppees C. M., Xunin B. A., 2019



ISSN 2522-9052

CyudacHi inpopmaniiiai cuctemu. 2019. T. 3, Ne 4

€ ocoba 31 CTIHKUM po3naaoM (GYHKIIN opraHizMy, 3y-
MOBJICHUM 3aXBOPIOBAaHHSM, HACIiKOM TpaBM abo 3
YPOIKEHUMH JIe()eKTaMU, 110 MPUBOIUTH 10 OOMEXKEH-
HA SKATTEISILHOCTI, O HEOOXIAHOCTI B COLHaNbHIMH
JIOTIOMO31 Ta 3aXHCTI.

Po3pi3HstoTh 5 kaTeropiit iHBaIiAiB i3 TAKUMH ITO-
PYLICHHIMHU:

1) ¢i3udHI HETOMIKH, a caMe TOPYIIICHHS OMIOPHO-
PYXOBOTO arapary;

2) MOpYIIEHHsl IHTEJEKTY Ta ICHXIYHI 3aXBOPIO-
BaHHS;

3) nopymenHs QyHKUid cnyxy (miyxi Ta cnabo-
qyI04i);

4) nopymienHs (yHKIIH 30py (cmimi Ta cnabo3opi);

5. mopyuieHHs: poOOTH BHYTPIIIHIX OpraHiB, TOOTO
1HBAJIIK 10 "3arajJbHOMY" 3aXBOPIOBAHHIO.

3ane)KHo BiJl CTYNEHsI BTPATH 3JI0POB'Sl TIOPOCIUM
BCTaHOBJTFOETHCS OJIHA 3 TPHOX TPYI 1HBAJIJHOCTI:

I rpyna iHBamigHOCTI — o0C00a, sSKa IOBHICTIO
BTpaTWiIa Mpale3aTHICTh 1| BUMArae IMOCTIHHOI OITiKHY;

II rpyna inBamigHOCTI — OCco0a 31aTHA JI0 CaMOO-
OcCIIyroByBaHHS, ajie He 3/1aTHA JI0 Npalli B 3BUYaHHMX
BHUPOOHHYHX YMOBAX;

III rpyna iHBaJIiJTHOCTI BCTAHOBIIIOETHCS TUM, XTO
3/IaTEH MPALIOBATH B MOJETIIEHUX YMOBaX.

[eprmM Gap'epoM, IO CTABUTH MEPE. JFOIUHOO
IHBJIIHICTD € (pi3nuHe OOMeXeHHs, a0o i301s1is iHBa-
Jiga, oOyMoBiieHI abo (i3MUHMMH, a00 CEHCOPHHMHU,
a00 1HTEJICKTYaJIbHO-TICUXIYHUMHU HEIOTIKaMH, IO 3a-
Ba)KaIOTh HOMY CaMOCTIHHO mepecyBaTHcs i (a0o) opie-
HTYBaTuCsl B IpocTopi. Take OOMEXEeHHS CIPUYMHSE
0araTo HaCJIAKIB, IO YCKJIATHIOIOTh MOJOKEHHS iHBa-
JIiga, 1 BUMara€ B)KHBaHHS CIIELIaJIGHUX 3aXOJiB, SKi
yCYBalOTh IPOCTOPOBY, TPAHCIIOPTHY, OOYTOBY i3015-
1Iif0 IHBaJi/Ia, MOIIHHY nenpuBariito (1at. Deprivatio —
BTpaTa, IM030aBlicHHSA) U 3a0e3MeUy0Th MOXKIIUBICTD
TPYAOBOI ajamnTarii.

Hpyruii Gap'ep — ne TpymoBa cerperaiis, abo
130JIsI11is 1HBaJIi/Ia, KOJIM Yepe3 CBOIO MATONOTIH0 1HIUBIT
3 OOMEXCHUMH MOXKJIHMBOCTSAMH Ma€ BKpall BY3bKHil
JIOCTYII 0 POOOYMX Miclb a00 He Mae iHoro 30BciM. B
yMOBax "IMKOi" PUHKOBOI €KOHOMIKU ajamnTarisi pooo-
YUX MICIb JUIS TaKHX IHIAMBIIIB PO3TILLIAETHCI POOOTO-
JABILIMH SIK HEBUTIIHA i HeOaxaHa.

Tperim Oap'epoM y KUTTI iHBaJIiB BUCTYIA€E Ma-
J10320€3MeUeHICTh, 0 € HACIIIKOM COIIaJbHO-TPYIO-
BUX OOMEXeHb: IHBANiOM 3MYIIEHi iCHyBaTH abo Ha
HEBUCOKY 3apOo0iTHY IUIaTy, a00 Ha JOIMOMOTY (SIKa TEeX
He MOXXe OyTH JOCTaTHBO 3a0€3MEeYUTH TiJAHUH pPiBEHb
JKUTTS 1HAUBITA).

BaxuBUM 1 TOCUTH Ba)KKO MOMOJaHUM Oap'epom
Ul 1HBaJlila € TMpocTopoBo-cepenoBuil. Hapite y THX
BHITIAJKaX, KOJH 0co0a 3 pisnuyHIMH OOMEKECHHIMH Ma€e
3aco0u mepecyBaHHs (TIPOTE3, KPiCiIo-KOJACKaA, Crielia-
JIBHO 00JIaIHAHWI aBTOMOOLIB), caMa OpraHi3alis KHUT-
JIOBOT'O CEpPEOBUINA i TPAHCIIOPTY HE € MOKH JPYKHBOT
no iHBamija. 3a3Bu4aid, Opakye BCTATKyBaHHS Ta IpHC-
TOCYyBaHb U MOOYTOBUX IIPOIECIB, CaMOOOCIYroBy-
BaHHS, BUILHOTO NIEPECyBaHHSL.

IMOBipHO, AJIs1 BCIX THITIB iHBAJI B BaXKJIUBOIO ITe-
PELIKOIO0 TpeCTaBIsAeThes 1HhopManiiiHuii Oap'ep,
III0 Ma€ JIBOCTOPOHHIH Xapakrep. [HBamian yrpynHeHi B

olleprKaHHI iH(pOpMAIIi K 3araJlbHOrO IUIaHY, TakK i Tiel
mo Mae Oe3rocepeHE 3HAYEHHS Ui HHUX (BHYEpIHI
BIiIOMOCTi TpO CBOi (DYHKIIOHAJIBHI MOPYIIEHHS, PO
3aX0/IU JAEpXKaBHOI MiATPUMKH 1HBAJII/IiB, IPO COLiaNIbHI
pecypcH i€l miITPUMKH).

3BHYAKHO, CTPYKTypoBaHa iH(opMmalis MmoTpiOHa
TIJIBKU THM 1HBAJIiIaM, SIKi MaroTh 30epekeHmit abo BiJI-
HOCHO 30€peXeHHUI IHTEeNeKT, SKUICh MiHIMaIbHUH pi-
BEHb 3JATHOCTEH 1O Mi3HAHHS], KPUTHYHOI OINHII Ha-
BKOJIMIIIHBOI JIMCHOCTI Ta A0 CaMOOI[HKH. 3 iHIIOrO
00Ky, icHye iHoOpMaliiiHuii Oap'ep, MO BiATOPOIKYE
CYCIIIBCTBO Bif[ iHBaNiga: 0co0aM 3 OOMEKEHUMH MO-
JKIIUBOCTSIMM Ha0arato CKJaJHillle MMPEe3eHTYBaTU CBOI
TIOTJISIIA M TIO3MIIIT, NOHECTH JI0 CYCIHiJIbCTBA CBOi MOT-
pebu Ta inTepecu. ToMy MOXXYTh BUHHKATH TIEpEeKpy4e-
Hi MONIAIM MPO MOTPeOW IHBANIMIB, OCOONIMBOCTAX iX
ocobucrocTi. Ha 0CHOBI Takux INepeKpydeHUX MOTJIs/IiB
BHHUKAIOTh 3a0000HU i (o0ii, 10 YCKIaIHIOE KOMYHi-
Kalii MK 1HBaJIiIOM 1 COI[lyMOM.

Emoniiinuii Gap'ep TakoX € NBOCTOPOHHIM, BiH
MOX€ CKJIaJIaTUCS 3 HENPOJAYKTUBHUX €MOLIHHHUX peak-
Iifi HABKOJUIIHIX MO0 IHBaJiga — IIKaBOCTI, TIIy3y-
BaHHS, HE3PY4YHOCTI, TOYYTTS IMPOBUHH, TiNEPOIIKH,
CTpaxy W Take iHIIE, TAKOXK (PYCTPYIOUUX €MOIIii ca-
MOr0 iHBallifia: JKaJicTh 10 cebe, HeAOOPO3UUIMBICTH
CTOCOBHO HABKOJIMIIHIX, OYIKYBaHHS TiEPOMiKH, Tpar-
HEHHS OOBMHYBATUTH KOI'OCh Y CBOEMY aedekri, mpar-
HeHHs1 710 i3omsuii 1 Take iHme. [ToxiOHMI KOMILUIEKC
YCKJIaTHIOE COLialbHI KOHTAaKTH B IPOIECi B3aEMUH
iHBaJIiIa Ta Oro COIiaJbHOro cepenoBuiia. 1 cam inau-
BiJ 3 OOMEKEHNMH MOKIUBOCTAMH, 1 HOro HalOImK4e
OTOYEHHS TOCTPO MalOTh NMOTPedy B TOMY, 1100 eMOLii-
HUH (OH TX B3a€EMUH OYB HOPMaTi30BaHUM.

Hapemiri, koMIIIeKCHHI XapakTep Mae KOMYHiKa-
TUBHHH Oap'ep, M0 00YMOBJIEHUIH KyMYJISII€IO JiT BCIX
repepaxoBaHUX BUIIE OOMEXeHb, sKi Je(opMyIOTH
0COOUCTICTh JIOMUHM. Po3nan cCHijaKyBaHHS, OfHA 3
HAHOIIBII BaXKUX COI[AIbHUX MpOOJIEeM IHBAJIdIB, €
HACIIIKOM 1 (pi3UYHUX OOMEKEHb, ¥ eMOIIIHHOI 3aXHC-
HOI CaMOI30JIA1li1, 1 BUMTAJaHHS 13 TPYIOBOTO KOJICKTHBY,
i ge¢inury 3Bu4HOI iH(pOopMaii.

3 MeToro rymMaHizamii Ta AeMOKpaTH3alii CyCIiib-
HUX IIPOLECIB MOHATTS 1HBAMIJ 3aMiHSAETHCS TAKHM TO-
HATTSM SK "ITIOIMHA 3 00OMEXKEHUMHU MOXKIUBOCTAMU'.

IMpu nikBigauii Beix 6ap'epiB ocodu 3 0OMeEKEHHU-
MH MOXIJIMBOCTSIMH OTPHMYIOTh TPaBO B TIOBHIH Mipi
OpaTu ydacTh B JKUTTI CYCIJIBCTBA, NPUHOCSYH HOMY
LJIKOM BiAYYTHY BUrony. Takum ymHOM, Oap'epu Ha
IUIAXY IHBAJIiB 3aBJAIOTh IIKOIU CYCIUIBCTBY B ILJIO-
My, a €JIeMEHT JIOCTYIMHOCTI € CKJIQJIOBOI0 YaCTHHOIO
MIPOrpeCy Ta PO3BHUTKY CYCIIIJIbCTBA.

KonBeH11is po npaBa iHBaJIi/IiB BU3HAE, 10 HasB-
HiCTh Oap'epiB € IEHTPaJHLHUM KOMIIOHEHTOM I1HBAJiJI-
Hocti. Bigmosigno mo Konseniiii, KOHIEIIisS 1HBaJIII-
HOCTI €BOJIIOLIIOHYE «B XOJI TOMOJAaHHS JIIOABMH 3 IIO-
PYUICHHSMH Di3HUX IIOBEIIHKOBHX 1 €KOJIOTiYHHX Oa-
p'epiB, IO MEPENIKOKAIOTh IX MOBHIN Ta e()eKTUBHIN
y4acTi y *HTTi CYCHiJIbCTBA HApiBHI 3 HIIMMNY. 30K-
pema, KoHBeHIIis 3akiuKae JepKaBU-yIaCHUKH BXKHBa-
TH HaJeKHUX 3aXOMiB I 3a0e3ledyeHHs Toro, o0
IHBaJIIM MaJM TOCTYI JO BCIiX ACIEKTiB JKHUTTS CYCITi-
JIBCTBA HA 3acajiaX PiBHOCTI 3 IHIIMMHU IpOMaJsSHAMU, a
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TAKOX JUIsl BUSBIICHHS Ta YCYHEHHS Tepenikos i oap'e-
PiB, 10 3aBa)KalOTh JOCTYITHOCTI.

AHaJi3 CTATUCTHYHMX JAHMX 1IOJ0 iHBaTiAHOC-
Ti y kpainax €C Ta B Ykpaini. Ha cboroqninisiii neHp
HACEJICHHS CBITY CTAHOBUTbH OJIM3BKO 7,7 MUIBSPIIB 0CIO.
Ionax 1 minespy roxei, mo Biamoigae 15% HaceneHHs
CBITY, MalOTh Ty 4H iHIIY OpMY 1HBAIIiJHOCTI.

ITIo BChOMY CBITY JIFOM 3 IHBAJIAHICTIO JEMOH-
CTPYIOTH OLTBII HHU3BKI PE3YNbTATH IIOAO 3I0pPOB'A,
OLIIbII HU3BKI JIOCSTHEHHS B Tajy3i OCBITH, MEHIIY €KO-
HOMIYHY aKTHUBHICTh Ta OLJIbII BUCOKI MOKAa3HUKHU Oif-
HOCTI. 3a3BUYaii, Iie MMOB'A3aHO 3 THM, IO IHBAIIIU CTH-
KaloThesl 3 Oap'epamu, sIKi TEPEHIKODKAIOTh iX AOCTYITY
IO TIOCTYT, KOTPi [UIs 0araThOX 3 HAC € 3BUYHHUMHU, Ta-
KAMH SIK OXOpOHa 3/0pOB's, OCBiTa, TpyAOBa 3aiiHs-
TICTh, TPAHCHIOPTHI Ta 1H(OPMAIiHHI TOCIYTH TOLIO.

3a maHuMH €BpOCTaTy KOXEH BOCBMHH KHUTENb
€BpOCOI03y — II¢ JTIFOJUHA 3 OOMEKCHUMH (Pi3UIHUMU
MOXJIUBOCTSIMH. Beboro B 28 kpainax €C xuBe Oin3b-
K0 42,2 MinpioHa Jronek 3 inBamigHicTio, To0To 12,8%
HaceneHHs (puc. 1).

KIMBKICTE M101ei 2 0OMERSHIIMIT MOKTIBOCTAMI B KpaiHax €
10

9

8 B Hinewrima
u Dpakniig

1 lemania

B [Tonsum

B lrama

B Hizepnann
PyayvHiA

BN TopLmH
m Benkrig

| paiT

m Hopearig

ACHIIMIT MOATIEOCTAMIL,

RUTIL

BEICTE MIQASTI 3 QUM

Kim

Kpainm

Puc. 1. [liarpama kinbKkocTi imozeit
3 0OMEXEHUMHU MOXIIMBOCTSIMU B KpaiHax €Bporny

VY HiMeuunHi, Hampukiaj, MpoXXUBae Oumbine 9
MibiHOHIB 0¢i0 3 1HBajigHICcTIO, TOOTO 16,9% Bij 3ara-
JILHOTO YMCia BCiX XkuTeniB. KokeH IOCTHH KUTEIh
Benukoi bpuranii (17,8%) BusHanmii iHBasmigoM. Bebo-
r'O TYT JKUBE 7,4 MiJIbHOHA JTFOIEH 3 OOMEKCHUMHU MOXK-
muBocTsMH. Y @pantii iHBanigHicTh € y 4,4 MijbiioHa
oci6. Lle xoxxeH aes'stuii xurens kpainu (11,1%). B
Icnanii, 3a ominkamu €BpocTary, NMpoxusae 3,5 MiJb-
HioHa JTronelt 3 iHBaiAHiCTIO. Sk 1 'y DpaHIlii, 11e KOXKEH
neB'stuid (11,3%). V Ilonbini Bu3HaHI iHBamigamMu 3,2
Minbiiona yonosik — 1e 11,7% Big 3araanHOro yucia
xwureniB. B Iramii npoxwuBae 2,3 MinbiioHa ronei 3
iHBaiaHicTI0. OMHAK cepell 1HIIMX ITadidI[B BOHH HE
BUIIAIOTBECS — IHBAJIIJaMKU BU3HAHO juuie 6% xure-
niB. Y Higepnanmax npokuBae 1,8 MinbiOHA i1HBAJIIB.
VY npoleHTHOMY CIiBBIIHOIICHHI Ii¢ Onmu3bko 16% Ha-
CeJICHHSI, 10 MOXKHA TopiBHATH 3 HiMewyunHoro Ta Be-
nukoro bpuranieto. Y Pymynii Onuspko 1,5 Minbiiona
JIOZIeH 3 THBANITHICTIO — II€ KOXEH JCCATUH JKUTEIh
kpainu (10,3%). B Yropmuni npoxuBae 1,1 minblioHa
imBamiaiB. Ile 17% skuTeniB, 10 CTaBUTh YTOPIIUHY B
OIIUH P 3 KpaiHaMH, B SIKUX MEIIKA€ HaHOUIbIIe JTIO-

8 Bemnra Bpriraris

Kinbricts MEofeit 3 o0MeReHI NI MOEIBOCTANIL,

neii 3 inBamiaHicTio. Y benbrii Takok skuBe 01HM3bK0 1,1
MijJblioHa Jojed, uni (Pi3MYHI MOXKIMBOCTI OOMEXEHi.
Ie 15,2% sxwuremis.

Cepen xpain €C HaWBHIIMNA BiICOTOK iHBATIIIB B
Janii — ¢i3uuHi MOXKIHBOCTI oOMexeHi y 18,2% xu-
teniB (655 Tucsu ocid). KoponicrBo Hopgerist migupye
3a KIJBKICTIO 1HBANIIB cepell €BpONEeHChKUX KpaiH. IH-
BaJIITHICTh € y KOXHOro 1'storo xurens (20,1%) — ue
661 THcsua ocib.

B Vkpaini — nonax 2,6 MIH. JitoAed MaloTh CTa-
Tyc iHBaniga. lle craHoBuTh 6,1% Bin 3aranpHOI yuce-
JILHOCTI HaceneHHs. Ha »kanib, KUIBKICTH iHBANIIIB Y
HAIII# KpaiHi MopoKy 3poctae. Maibke 80% iHBamiIiB B
Ykpaini — 1ie JF0IU Ipare3aaTHoro Biky (puc. 2).

Ha 1 ciuns 2016 mutoma Bara oci0, 10 MaroTh I
rpyny iHBamigHocTi, ckiana 10,7% (250,3 tuc. oci6), 11
rpyny — 37,8% (919,0 tuc. oci6), III rpyny — 45,5%
(1 291,2 tuc. ocid) (puc. 3).

KinekicTh Moaeil 3 0GMEKEHIMI MOATIIBOCTAMI B YRpaiHi
2001-2016 pp.
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Puc. 2. [liarpama KinbKkocTi mozeit
3 00MEXEHUMH MOXIIUBOCTAMU B Ykpaini y 2001-2016 pokax

KinpkicTs nofeil 3 06MeXKEHUMHE MOXKIHBOCTAME B
Yxpaini 2001-2016 pp. 3a rpymaMn iHBaTiAHOCTI
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Puc. 3. [liarpama KinbKoCTi J1t0z€# i3 pisHUMH rpynamMu
iHBaniHOCTI B YKpaiHi y 2001-2016 pokax

HaiinommpeHimmmu XBopoOaMu, sIKi TPU3BOAATH
JI0 1HBAJIMHOCTI, € XBOPOOM CHCTEMH KpOBOOOITY
(24,4%), 3nosikicHi HOBOyTBOpeHHsS (20%), XBOpOOU
KicTkoBO-M's130BOi cuctemu (11,1%), xBopoOu ouyeit
(3,7%), eHIOKPUHHI XBOPOOH, pO3NaAN Xap4yyBaHHS Ta
MopyIeHHs1 00MiHy pedoBuH (4,2%).
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3a HeodiIHUMH TiapaxyHkamu 15% HacelIeHHS
VYkpaiHu MaroTh NEBHY CTYyMiHb iHBadigHOcTi. Kpim
OO, 3TiMHO 3 omiHKaMu ekcreptiB BOO3, 3apa3 y
CBITI B ofiHI€T 3 AecsiTh oci0 € ogHe abo Kibka (yHKITI-
OHAJIFHUX MOPYIIEHb, 10, 3a3BHYaii, CTAIOTh TPHYHHOIO
iHBajiaHoCTI. 35% 0ci6 y Bimi 60 poKiB MalOTh CTiHKi
(YHKI[IOHAJBHI TOPYIIEHHS, 10 MEPEeIIKOPKAIOTh 1M
3MIMCHIOBATH 3BUYANHI corfianbHi QyHkmii. Y Bimi 70
POKiB 1ieii moka3HuK 3pocrae 10 50%, a B 80 pokiB Imo-
pyuenss marots 100% ocib.

ITocTanoBka 3agaui

OCHOBHI 03HAKH JOCTYNHOCTI MJiA IHBaXimiB
MOKJIHBOCTI BeJeHHSI He3aJIe;KHOro KutTsa. OTKe,
II0JI0 BU3HAYEHHS SIKOCTI KHTTSI JIIO/IeH 3 00MEKEHUMHU
MOXIIUBOCTSIMH y TEHEpIlIHIA Yac 3aCTOCOBYIOTH II0-
UIMPEHUH Ta YCTaJeHWH TEepMiH docmynuicmo, SKAH
BH3HAYAE HAJIAHHS MOXKJIMBOCTI JIFOISAM 3 1HBAJIIHICTIO
BECTH HE3AJICKHUM CITOCIO JKUTTSI.

BusHaueHo J1eB'sITh 03HAK, SKi BILUTMBAIOTh Ha MOB-
Hy Ta yHiBepcaJbHY NOCTYIHICTh COLIaJbHOI iH(pa-
CTPYKTYPH JJIsl YCiX KaTeropiii rpoMa/isiH:

1. BesnpobniemHe nepecyBaHHs 110 TPUIIETIIIH Te-
puropii (MicTOOyIiBHI BUMOTH) .

2. HasiBHICTh BH3HA4Y€HHMX MiCLb Uil MTApKyBaHHS
aBTOMOOLTIB JIIOJIEH 3 IHBANIZHICTIO SKHAHONIMKYE 10
BXO/1y y OyIMHOK (MicTOOYIiBHI BUMOTH) .

3. Bxogu/Buxomu, nBepi (00’€MHO-TUIaHYBalIbHI
BHMOTH).

4. loctynuuii Ta Oe3meuHuil 3aizn (Bi3KoM) Yy
NPUMIIIEHHS, CcXoAu/maHxycH (00 €MHO-IUIaHyBaJIbHI
BHUMOTH) .

5. BiacyTHicTh TIOpOTiB, IIMPOKI JABEpi, IIHUPOKI
KopuopH (00’ €MHO-TITaHyBaIbHI BUMOTH) .

6. JlocTynHICTh 710 ycCiX NOBEpXiB y NPHUMIIIEHHI
(micTH, eckanaTopu, MaHIYCH TOIIIO).

7. HasiBHICTH NOCTYNHHMX 1 TIPUCTOCOBAHMX ISl He-
MOBHOCIIPABHUX CAaHITAPHO-TITI€HIYHUX MPUMIIIEHB: Tya-
JIETY, TYIIOBOI TOIIO (00’ €MHO-TUIaHyBaJIbHI BUMOTH).

8. loctymHi my1s jroned y Bi3kax TakcooHH, OaH-
KOMAaTH, Pi3HOMaHITHI TOPrOBi aBTOMATH.

9. OszHaueHHS MiCUE3HAXOMKEHHs (IIIKTOrpamHy,
03BYy4yBaHHs iH(popMallii).

[TOBHOIIIHHO KUTH, KOPUCTYBAaTUCS OJiaramu IH-
BiJTi3anii, OTpUMYyBaTH MOCIYTH, a BiJTaK — MaTh J0C-
TYIHICTB JI0 COILIaJIbHOI Ta IPOMaJICHKOI iIHPPACTPYKTY-
pu. 1 e BayxJIMBe MUTAHHS HE JIUIIE I 0Ci0 3 iHBaJI-
HicTO. JIOCITIPKEHHS TOBOAATS, [0 HACIIPAB/I BiICOTOK
JIO/IeH, SIKi BUMAararoTh JOCTYIHOI iH(PPaCTPYKTypH Ta
nocnyr, nepesunrye 20% HaceleHHS B KOXHIN KpaiHi
CBITY.

JocrynHicTh (apXiTeKTypHa, TpaHCIOPTHA, iH(pO-
pMariiiHa) BaXKJIMBa JUIs TOTro, o0 0coOu 3 iHBaiJHiC-
TIO MaJIi MOXJIUBICTh KOPUCTYBAaTUCh CBOIMHU IIpaBaMu
Ta OpaTh aKTUBHY y4acTb Y JKUTTI CycHiJIbcTBa. B Oara-
THOX PO3BUHEHUX KpaiHax CBiTy Oynb-sike (izuuHe 00-
MEXEHHSI B JOCTYHI 110 1H(QPACTPYKTYpH BBaXKAETHCS
(bopMoro AUCKpUMiHaIii.

B 3abe3neuenHi n1ocTynmHOCTI (Qi3HYHOTO OTOYEH-
Hsl, TpaHCHOpPTY, iH(opMallii, CIiIKyBaHHS, €BPOIEHCh-
Ki KpaiH{ TOTPUMYIOTHCSI IPUHIIMIIB «Y HiBEPCAJIBLHOTO
Iu3aiiHy», sIKUi nependadae, o0 OyIUHKH, TPOMAJICh-

Ki MicIisl, TPAaHCIIOPT OYJIM MPHUCTOCOBaHI JUIsl KOPHUCTY-
BaHHS HUMH SIKOMOTa OUTBIIOI KUTBKOCTI Jtofied. binbin
TOr0, JOCTYIHA pO30ymoBaHa iHPPACTPYKTypa € €Ko-
HOMIYHO TpUBaOIMBOIO. DYHKIIOHATLHO BOHA OiNBLI
THy4YKa H JKUTTE€3aTHA, OCKUIBKU ICHYE MEHIIE MOTped
JUTSL KOIITOBHOI aJanTaliii Ha Mi3HIIIHAX CTaisX PO3BHT-
Ky. OcoOu 3 IHBaJITHICTIO € IMIHHUMH CIIOKUBAYaMU, 1
HaJISKHUN JTIOCTYI Ma€ PO3TJLIIATUCH HE TUIBKH K MO-
palibHe THTaHHS, aje i SK repeBara JUIs PO3BUTKY Ta
npoLBiTaHHS Oi3HeCy.

Orasig npoekTiB MiATPUMKH Jroeil 3 odMeske-
HUMU MOKJIMBOCTAMM B YKpaiHi.

1. Ipoekt «JlocTymHa YkpaiHa» Ma€e 3a OCHOBHY
CKJIaJIOBY MOHITOPHHI apXiTeKTYpHOI JOCTYIMHOCTI iH-
¢dbpactpykTypu 25 007acCHUX IEHTPIB Ha MpPEAMET IX
MIPUCTOCOBAHOCTI IS JIIOCH 3 OOMEKCHUMU (hi3UIHU-
MU MOJMJIMBOCTSAMHU Ta IHIIMX MaJOMOOITBHUX TPYII
Hacenenns (MI'H).

OCHOBHI I1iJ1i MOHITOPHHTY:

- BU3HA4YEHHS apXiTEKTYPHOI JOCTYITHOCTI 00'€KTIB
JIep>)KaBHOI 1H(PACTPYKTYPH COLaJIbHOI 3HAYYIIOCTI
(ammiHicTpanii, yrmpaBiiHHS, (OHIN, HEHTPH, BOK3AJIH,
JIKapHi, OIKOJIK TOWIO);

- BU3HA4YEHHS apXiTEKTYPHOI JOCTYITHOCTI KOMep-
uiitnoi iHQpacTpykTypu (Mara3suHu, OaHKH, alTeKH,
OITUKH, METUYHI KaOiHeTH, cdhepa MOCTYyT TOIIO);

- BU3HAYCHHS JOCTYITHOCTI MICIb KYJAbTYPH ¥ BifI-
MOYMHKY (TIapKH, IUSDKI, My3€i, TeaTpH, 30HH BiJIOYH-
HKY ¥ po3Bar ToIo);

- aHami3 peaii3allii Jep)KaBHOI Ta PETiOHAJIBHUX
MOJITHK Y cdepi cTBOpeHHs Oe30ap'epHOro ceperoBH-
ma;

- TIJIrOTOBKA aJIbTEPHATUBHOTO 3BITYy NPO peali3a-
uito crarti 9 (“Hocrymnicts”) Konsennii OOH i3 mpas
iHBaiAiB y 25 o0iacHUX LEHTpax Y KpaiHu;

- TIArOTOBKAa TMAaKeTy MpOMO3MLINH KepiBHULTBY
KpaiHu, COpsSIMOBaHMX Ha aJalTallilo 3aKOHOIaBYOol 0a3u
VYkpainu 1o cranaapTie €C y chepi 3aXuCTy mpaBa Ha
BUIBHHI JIOCTYII Ta HEPEMIIIICHHS;

- HartoBHeHHS “EJIEKTpOHHOI KapTH apXiTeKTYpHOI
JIOCTYIHOCTI YKpaiHu” JUId HaJaHHS IOBHOIIHHOI 1H-
¢dopmariii mpo 6e30ap'epHe CepelOBHUIIIE JIOAIM 3 00-
MEXEHUMH (iI3UYHUMH MOXKJIMBOCTSIMH 13 3aHECEHHSIM
PE3YABTATIB ayAUTY KOXKHOTO TOCIIIKEHOTr0 00'eKTa.

Ha nmaHuii MOMEHT MOHITOPHHI IpOBeaeHO B 17
oOacHUX IeHTpaxX YKpaiHu Ta 3amisHo Oinbmie 7500
00'€KTiB TPOMAJICHKHX 1 Jiep)KaBHUX YCTaHOB. 3a Iolle-
peIHIMHU MiJICYMKaMH 3arajbHi CTATUCTUYHI MOKa3HUKH
«IOCTYITHOCTI» 1O YKpaiHi BIiANOBIZAaIOTH TaKUM Jia-
HuM: 26% — noctynHo; 17% — 4acTKOBO JOCTYIIHO;
57% — He nmoctynHo. Ha TenepimHiii yac HaiiOinbm
HEIOCTYIHUM B YKpaiHi MICTOM ISl JIIOACH 3 1HBaJia-
HICTIO (3TiZJHO OIIHKM 32 METOAMKOI «MiHIMaJIbHOTO
COIIIAJIBHOTO CTaHAAPTy, HEOOXiMHOrO [UIS BEICHHS
CaMOCTIHHOTO CIIOCO0Y KHUTTs») € MicTo YOpHOMOPCHK
B Opechkiii oonacTi (14%).

2. Ipoekr «#THISABILITY | MoxmuBocti s
BCIX» CTaB METOI0  KOMYHIKaIliifHOi  KammaHii
«#ThisAbility: bauutn cniepury /lutuHy, motiMm iHBati-
IHICTB», peani3oBaHOi 3a chpusHHA neneramii €C B
VYxpaini, Jursdoro pouay OOH (FOHICE®) Ta Hartio-
HanbHOI AcamOiei inBaniaiB Ykpainu (HAIY). 3aBaan-
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HS Li€] KaMIaHil — CMOHYKaTH yKpaiHIiB OyTH Oinbir
TOJISPAaHTHUMU JI0 JITeH 3 IHBaJIiTHICTIO, aJ)Ke BCi OiTH,
HE3aJIeXKHO BiJl 0COONMMBOCTEH Ta HaBITh (DI3MYHMX Ba,
MaloTh PiBHI MpaBa OYTH HEBiJ €MHOI YaCTUHOIO KHT-
TS CYCITLIBCTBA.

3. CninbHa nporpama CIpUsIHHS 1HTerpaliiHii mo-
JITHUII T TIOCITYraM JUIsl JIFO/IeH 3 IHBaJI THICTIO B YKpaiHi
Mae 3a METY CIIPHUSHHS 3aCTOCYBaHHIO CTAHIAPTIB JJOCTY-
ITHOCTI Ta YHiBepcanbHOro J[u3aiiHy sIK TakWx, IO 3a-
Oe3reyaTh 3alTydeHHs 1 y4acThb JIIO/EH 3 IHBaNiJHICTIO,
JIOTIOMOTY Y TO/IONIaHHI iCHYIOUHMX 0ap’epiB, sIKi 3aBaXka-
I0Th JOCTYIY JO THOCIYr i 00’€KTiB, MPU3HAYCHUX VIS
LIMPOKOT IPOMaICEKOCTI, 200 0OMEKYIOTh HOTO.

IMpu upomy VYHiBepcanbuuid J{uzaiin — 1e KoM-
IUIEKC MPUHIMIIB IU3aiiHy Miclb, peded, iHdopmarii,
TIOBiZIOMJIEHb Ta TOJIITHKH, SIKHH J03BOJISIE CKOPHCTATH-
¢ HUMH HaWOUTBII IIMPOKOMY KOJY JIIOACH y Halpis-
HOMAaHITHIIINX CUTYallisiX Ta HE Nependayae CTBOPEHHS
oKkpeMux abo0 cHemiaJlbHUX MOMKIIMBOCTEH U TaKOro
KOpHCTYBaHHS. Pedi, IpocTip, MOCTyrH, B3aEMOJIIsT MiXk
JIIOIBMU CTAIOTh 3pYYHUMH, OE3MEUHUMHU Ta JTOCTYITHHU-
MU 3aBJISIKH [IOHAWMEHII CEMH OCHOBHHMM IPHHIIMAIIAM
VYHiBepcanbHoro [uzaiiny:

npuHOUN 1 — PiBHICTH Ta JOCTYIHICTH BUKOPHC-
TaHHS;

npuHOUT 2 — [HYYKiCTh BUKOPHUCTaHHS;

npuHoun 3 — IIpocrora i iHTYITUBHICTH BUKOPH-
CTaHHS;

npuniwn 4 — J{ocTynHICTh BHKIAACHHS iHGOP-
Maltii;

MPUHIMI 5 — TepmuMicTh J0 TIOMIJIOK;

npuHOUn 6 — Madi (hi3udHi 3ycrs;

npuHOUn 7 — HasBHICTH HEOOXIAHOTO pO3MIpy,
MICII, TIPOCTOPY.

miaTpumka nporpami Hagana [TapraepcrBom OOH
3 MUTaHb pealtizalii mpas JtojeH 3 iHBamiaHicTio, [Ipo-
rpamoro po3Butky OOH ta Jlutsunm ¢dougom OOH
(FOHICE®).

Baaraii, Mo)kHa HaBOJIUTH Macy NPHUKIIAAIB IIpoe-
KTiB, LIONO0 OKPECIEHOI 3ajadi, BKIIIOYAIOYU TaKOX
online-kapTH, IO TO3BOJISIOTh 3HAXOAUTH Ta BiAMIYaTH
MIiCIIsl, TOCTYIHI I MAJTOMOOUIRHUX JIFONIeH (Bi30YHU-
KiB, JIITHIX JIOJCH, OaThKIB 3 JUTSUYUMU KOJSCKAMH TO-
1110).

SIckpaBUM MPUKIIAJOM IIOAO IHOro € online-kapra
Wheelmap.org, sxy me y 2010 poiri cTBopeHO Ha OCHO-
Bi manux OpenStreetMap (ckopoueno OSM — HekoMe-
puiiiHnid web-kapTorpagiuHuii MPOEKT MO0 CTBOPEHHIO
CHJIAaMH CITIJIBHOTH YYaCHUKIB-KOPHCTYBauiB [HTepHETY
JIOKJTaTHOT BUTBHOT Ta 0e3komToBHOI reorpadivHoi Kap-
TH CBITY) 3a iHIIIATHBOIO HIMEIBKOTO COLIaIBHOIO Mijl-
npuemis Payns Kpayrxaysena ta HekoMmepuiiHOI opra-
Hizamii «Sozialhelden» (Comianshi I'epoi), mo po3poo-
JISi€ 1 KOOPJIMHYE COLiaNbHI MPOEKTH HA TEMY iHTerpa-
1ii, iHKTI0311 Ta 0e30ap'epHOrO CepeIOBHIIA.

TakuM YUHOM, MAaEMO JIOCTaTHI OOIPYHTYBaHHS
TOrO, IO yCsl TIPOrPECUBHA CBITOBA CIUIBHOTAa CYTTEBO
nepeiMaeThCs MPOOJIEMOIO JII0/IeH 3 OOMEKEHUMH MO-
YKITUBOCTSIMH, Y TOMY YHCIIi 1 Ha PiBHI 3a7]a4 CTBOPEHHS
reoiHGoOpMamiiHUX CHUCTEM, IO 3HaTHI 3a0C3MCUUTH
TaKUX JIIOJed NOCTYIHICTIO 10 KOM(OPTHOTrO IPOXKHU-
BaHHS B COIIYMi.

IHocTanoBKa 3aga4i BIpoBaIkeHHs B MicTi Xa-
pxoBi MiskHapoaHoro npoekty «Secondary Cities» i3
3aXHCTY COIiaJIbHO BPAa3jMBUX BEPCTB HaceJeHHS
Ykpainn. 3Baxaioun Ha NPOBEACHUN aHaJli3 CUTYalil 3
IHBJIIAHICTIO B YKpaiHi Ta 3ampoBaJyKeHi y CBITI reoi-
HOpMaIiiHI 3aX0[H 100 TMOKPAILIEHHS YMOB JKHUTTS
Joziel 3 0OMeXEeHNMHU MOXKJIMBOCTAMH, Kadenpa ['eoi-
H(bOpPMaIIfHAX TEXHOJOTIH Ta KOCMIYHOI'O MOHITOPHH-
ry 3emni HarioHaapHOTO aepOKOCMIYHOIO YHiBEpCHTE-
Ty iM. M. €. XykoBcrkoro (XAI) akTHBHO BKITIOUMIIACH
y  CcHiBpoOITHHHITBO i3 MIKHApOJHUM IPOEKTOM
«Secondary Cities» cTocoBHO MicTa XapKoBa.

Bzarami, ocHoBHa Mera mpoekty «Secondary
Cities» monsirae y CTBOPEHHI MICLEBOrO MOTEHILAY
BHUKOPHCTAaHHS T€ONPOCTOPOBUX TEXHOJIOTIH Ui MiAT-
PUMKH TOTOBHOCTI JI0 Ha3BUYaliHUX cuTyawiil. [IpoekT
peari3yeTbcst B pi3HHX KpaiHaxX CBiTy, 3a3BHYail, y Mic-
Tax, 110 MIBUAKO PO3BHBAIOTHCS Ta MPHU I[bOMY HE € CTO-
JULSMH, TIPOTE MAIOTh Ba)KJIMBE I'€ONOJIITHYHE 3HAYCH-
Hi. B Ykpaini Takum microM mporpamoro «Secondary
Cities» Oyn0 00paHO MicTO XapKiB.

OCHOBHI 3aBJJaHHS Ta TeMaTHKa MPOEKTY B XapKo-
Bi moB'si3aHi 31 300poM Ta nopanbon ['IC-00podKkoro
reoJlaHuX MIOA0 OE3MEeKH Ta SKOCTI KHUTTS COLIaJIbHO
Bpa3JIUBUX TPyl HACEJEHHS B MICHKOMY CEpEIOBHII
(iHBaTiiB, MIiTEH, JIFOJICH TOXHUIOTO BiKY, @ TAKOX THM-
4acoBO MePECEIeHUX TPOMaJISIH).

Ha ycix eramax peamizamii XapKiBCHKOI YaCTHHHU
npoekty «Secondary Cities» BinOyBanacsi CyTTeBa MiIT-
pUMKa AMEPUKAaHCHKOI acorialii reorpadis i Jepkaemna-
pramenty CHIA. Came ToMy y IpOBEICHUX CeMiHapaXx Ta
MaiicTep-Kiacax BOanocs 3ajiTH SK IMPOBITHUX BHKIIA-
JIaviB, TaK 1 CTyACHTIB Pi3HUX XapKiBCHKUX BHIIIB.

Kpim Toro, ajist monermenHs Ta NPUCKOPEHHS BU-
KOHAHHS MOCTaBJECHHUX 3aBJaHb YCIM BUKOHABISIM IIPO-
eKTY 3alisIHi OpraHi3amii HaJaau Taki HeoOXiTHI BUX1IHI
JlaHi: KOMyHalIbHE MianpueMcTBo «Mickkuil iH(popMa-
LiAHANA IEHTP» — JaHi PO MICISI MPOYKUBAHHS 1HBAJII-
IiB Y Bi3KaX; TOBAPUCTBO 3 OOMEKEHOIO BiIIOBINATbHI-
cti0 «Criaepo IuIc» — BEKTOpHI KapTorpadivHi mapu
Micra XapkoBa (Mexi MicTa, JOpOTH, JIiHiT METPO, BOJIHI
pecypcu TOIO), OpraHi3aTopu MPOEKTY — AOCTYIl JI0
0CcOOMCTOr0 OOJIIKOBOTO 3amucy B reoiHgopmariiHii
cuctemi ArcGIS Online, a Tako)X KOCMiuHI 3HIMKH 3
aKTyaJIbHUX PECYpPCIB.

TakuM 4MHOM, 3a7auer0 BUKIAJadyiB Ta CTYICHTIB
kadenpu I'eoindopMaIliiHUX TEXHOJOTIH Ta KOCMiUHO-
ro MoHiTopunry 3emm HAY im. M. €. XKykoBcbkoro
(XAI) B pamkax MixkHaponHoro mpoekty «Secondary
Cities» Oyno OTpUMaHHS JaHUX PO JOCTYMHOCTI iH-
(pacTpyKTYpHOTO cepeloBHINa MicTa XapkoBa, a Ta-
KOXX po3po0Ka METOIUKH MOOYAOBH Ta Oe3rocepeaHbo
CTBOpEHHS Ha 11 OCHOBI KapTorpadiyHux MojeieH, 1o
CHPHUATUMYTDH TOKPAIEHHIO XHUTTA Y COLiyMI JItoae 3
00MEXEHUMH MOYKIIMBOCTSIMH.

IIpeameTom nocaigKeHHsI € METOIMKA MTOOYAOBH
TEMAaTUYHHUX KaprorpadiuHux Mojened i aHawizy i
MPUUAHATTS PIMICHHS CTOCOBHO iH(pacTpyKTypHOi 00-
CTaHOBKHM B HACEJIEHUX IMMyHKTaX W00 ii JOCTYMHOCTI
JIO/IIM 3 OOMEKEHUMH MOYKIIMBOCTSIMH.

O0’eKTOM OCTITKEeHHSI € TPOLEC CTBOPIOBAHHSA
PI3HOMaHITHHX THUIIB TEMaTHYHUX KapTorpadiuHux
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MoJIeNieH, Mo MicTATh crenupiuHy iHQOpMaIlito 010
JIOCTYITHOCTI TIEBHUX TEPUTOPIN I 0ci0 3 0OMeKeHHU-
MU (iI3UIHAMHA MOXKITHBOCTSIMU.

MeTo10 po6OTH € TiIBUILEHHS MOOUIBHOCTI JIO-
Jiei 3 0OMEKSHUMHU MOXKIMBOCTSIMH 3a PaXyHOK iH(Op-
MaIlifHOT MIATPUMKHM Ha OCHOBI aKTyaJIbHUX KapTorpa-
¢iuHUX MozeNnel Ha mpuKiIazi Micra XapKoBa.

Jlisi mOCSITHEHHS ITOCTAaBIIEHOT METH Ta YSBIICHHS
yciMa ydacHuKaMu npoekty «Secondary Cities» y Xap-
KOBi B3a€MO3B’sI3Ky BUXIJIHUX JaHHX Ta KiHIEBUX pe-
3yJIBTATIB, 10 HEOOXIAHO OTPUMATH, PO3POOJICHO CTPY-
KTYpHY CXEMY i3 3a3Ha4YeHHsSIM 3aCTOCOBYBAHOTO IIPO-
rpaMHOro 3adesnedeHus (puc. 4).

CTaTHCTHKA iHBamigHOCTE
B YEpaini

AKTyanbHICT Ta 33734l
AocIimKeHEa

l

TIOCTAHOBKA 33434l

I

JocnimxeERs OCTYIROCT]
cepenoBHINa

TlpoexTy mipTpUMEH JEOmeit
2 QOMEKEHIIMU
MOMJHEQCTAMY B YEpalHi

|

JlocmiKe S Ip OTpaMHEOTO
zabemeuenng ArcGIS

Surveyll3 (—»| CreopeEH4 AofaTkis |« GeoForm
IIpaxTHYHA peanizanis
ArcGIS CTEOPEHHS KapTorpaditaux Kapmt
Online Mopened OOCTYIHOCTI

Puc. 4. CrpykrypHa cxema peanizauii IpoeKTy
«Secondary Cities» y micti XapkoBi

HaBenmeHa CTpyKTypHa cxeMa € YHIBEpCaNbHOIO i
Moxke OyTH 3acTocoBaHa [UIsi peajizamii IMPOEKTy
«Secondary Cities» y Oyap-sikoMy iH(ppacTpyKTypHOMY
CEepPEIOBHIIII.

Pe3yabTaTtu 10caixkeHb

AHaJti3 mporpaMHoro 3age3nedyeHHst 151 360py
JAHUX 100 0e3MeKH Ta SKOCTi KUTTA COLiaJILHO
Bpa3JIMBHX Tpyn HacejeHns. llupokuii criektp pi3-
HOMaHITHOrO mporpamHoro 3a0esneueHHst (Freeware,
Shareware, Adware Ta iHIIHX THITIB PO3IIOBCIO/IKEHHS),
IO TIPOIIOHYETHCS B TEMEPIIIHIA Yac JUIs BHPIIICHHS
reoinopMaliiHUX 3a/a4, BUMAara€ BiJ KOpUCTyBada
PETEIbHOTrO aHalizy Ta BimOOpy s e(peKTHBHOI Ta
cBoevacHol peamizarii ['IC-ipoekTy, KUl mpeacTaBisie
3aliKaBiIeHiCcTb. Pa3oM 3 THM, Mopsiy i3 JilEH30BaHUMHU
nporpamanmu I'IC-pernizamu, 00BakeHUMH Maiike He-
3JIYEHHUMH  MOXIIUBOCTSIMH ~ IIO0  OTIEPaTHBHOTO
CTBOPEHHSI aKTyalbHUX KapTorpaiyHUX IPOEKTiB, a
TAaKOX CYTTEBUMH BHMOTaMH JI0 amapaTHOro 3abesre-
yenns [IEOM, MaeMo 10CTaTHLO QYHKITIOHATIBHY (Hal-
yacrime 0e3KomToBHY) JiHilKy online I'IC-nporpam.

OTKe, pO3TIISIHEMO JEsIKi 3 HUX CTOCOBHO ITOCTaB-
JIeHOI 3aa4i JOCiKEHb.

Web-I'IC ArcGIS Online — Web-TI'IC mns crinb-
HOI po0OTH, IO JTO3BOJISIE BUKOPHCTOBYBATH, CTBOPIO-
BaTH Ta HACTPOIOBATU JOCTYI /IO KapT, CLIEH, JOJIATKIB,

aHAITHKN Ta JaHuX. 3a ponomoror ArcGIS Online
MOXKHa CTBOPIOBATH i BUKOPUCTOBYBATH I'OTOBI KapTH i
CIIeHH, OTPUMYBATH JOCTYII O TOTOBUX KapT, LIapiB Ta
ananiTuku Living Atlas of the World, my6nikyBatu nani
SIK Web-Iapy, MOMIMPIOBATH Ta OTPUMYBATH JOCTYII J10
KapT 3 OyIb-SIKOro NPUCTPOI0, CTBOPIOBATH KapTU 3a
BJIacCHMMHU Oi3Hec-ITaHUMH, HaJalTOBYBaTH web-caiit
ArcGIS Online Ta nepernsuaTy 3BiTH.

dyukioHanbHi Moxiusocti AcrGIS Online

1. Buguenns ma ananiz oanux. ArcGIS Online mi-
CTUTh IHTEPaKTHBHI KapTH 1 CIEHH, IO JO3BOJSIOTH
BCIM 3apEeCTPOBAaHMM KOPUCTYyBayaMm IeperisiaaTH,
BHMBYATH 1 aHaji3yBatu reorpadiuni mani. Kopucryro-
yuck Living Atlas of the World (muHamiuHOI KonekIiero
KapT, CIeH, IIapiB JaHUX Ta 300paKeHb), aHATITUKOIO i
nogaTkaMu criabHOTH ArcGIS, MOXKHA HAIOBHUTH Il
3aCTOCYHKH CBOIMH JaHUMHM JJIsl BUSIBJICHHS 3aKOHOMi-
pHOCTEH, OTpUMaHHs BiANOBiAEH Ha MHUTaHHS 1 PO3y-
MiHHS B3a€MOBITHOCHH MiXK IIEBHOIO OpraHi3alli€lo Ta
IHIIMMH KOPUCTYBauyaMH 3 YChOro CBITY. Takok MoOXx-
JIMBE BUKOPHUCTAHHS IHCTPYMEHTIB aHaJi3y, 10 BXOIAThH
y neperisigad kapT ArcGIS.com s momryky HOBHX
3aKOHOMIPHOCTEH, BiJIIIOBIIHUX MiCLIE3HAXO/XKEHb, 30a-
TayeHHs BJIACHUX JIaHMX, BHM3HAYEHHS HAWOIMKYMX
00'€KTIB Ta aHAJITUYHE ITiJICyMOBYBaHHS JJAHUX.

2. Cmeopennss xapm, cyen i o0ooamxis. ArcGIS
Online micTuth Bce HeoOXigHE s CTBOPEHHS KaprT,
CIIeH 1 JI0AaTKiB. 3 NONOMOIOI NeperysiaaviB KapTu i
CIIEHM MO)XHa BHKOHYBAaTH MiJKIIOYEHHS 10 Tajiepei
0a30BHX KapT Ta IHCTPYMEHTIB, IIO0 J0ONaBAaTH HOBI
mapu 1 KoMOiHyBaTu JiaHi, sIKi OTIM MOXYTh OyTH Ha-
JaHl JJI BiIKPUTOr'O 3arajbHOr0 JOCTyIy. Takok Mo-
XKJIUBa po0OTa 31 3pYyYHUMH IHCTPYMEHTAMHU CTBOPEHHS
JIOAATKIB, sIKi MoxkHa TyoutikyBati B ArcGIS Online.

3. Cninvha poboma ti 06min Oanumu. 3MIITHSHHS
CHiBpoOITHUIITBA Y OyIb-sKili OpraHi3arii TpOBOIUTHCS
3a JIONIOMOT'OF0 HaJaHHs 3arajbHOro JIOCTYIY 110 Pecyp-
CiB 1O 00JIacTsIX AisUIBHOCTI. MOJKHA CTBOPUTH 3aKpUTI
TpynH, JOCTYIHI TUIBKH 3a 3alpoIIeHHIM, a0 3araib-
HOJOCTYITHI TPYITH, BIAKPUTI I BCiX. Takok MOKHA
Ha/IaBaTH JIOCTYII 10 KapT 3 OIIOMOI'0I0 BOYIOBYBaHHS
ix Ha web-cTopinku, Oxoru, web-mogatku abo depes
comianbHi Mepexi. ArcGIS Online mictuth 6e3iiy ma-
paMmeTpiB JOAaTKiB 1 KOHCTPYKTOpIB ISt CTBOPEHHS
noaaTtkiB. Beporo 3a Kinbka KpoKiB, 0€3 BUKOPHUCTAHHS
NporpaMyBaHHS, MOXJIMBE ONYyONiKyBaHHA  web-
JIOAATKY, TOCTYITHOTO JUIsl BCIiX 32 JIONOMOrOI0 3BHYaii-
Horo web-Opaysepa.

4. Iybnixayis danux y euensoi web-uapie. I1yomi-
KyBaHHsI AaHuX y BUIsial web-mapiB B ArcGIS Online
JIO3BOJISIE BUBIIBHUTH BHYTDILIHI PECYPCH, OCKIUJIBKH
Taki web-nporrapku posmimyrotees y xmapi ("cloud")
kommanii ESRI Ta auHaMigHO MacmTaOyroThCS 3a 3amu-
TOM. € MOXIIMBICTD J0JIaBaTl Web-1Iapy y HaCTUTBHI Ta
MOOIJIBHI JOJATKH, IO JO3BOJUTHL 0ararboM 1HIIAM
kopucryBauaM ArcGIS Online nparroBatu 3 Humu. ITy-
OJiKyBaHHS JaHUX MOXJMBE Oe3mocepennbo 3 ArcGIS
Desktop a6o 3 web-catity ArcGIS Online 6e3 iHcTanmsIii
BJIACHOTO CEpBEpa, IO BiIKPUBAE NOCTYII A0 IUX JaHUX
JUIS IHIIUX yYaCHHKIB IEBHOI opraHizamii 1 Hajgae 3Mory
JIOAaBaTH IIapyd KapT Ta IHCTPYMEHTH Te000pOOKH y
BJIACHI KapTH Ta JOJAaTKH.
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5. Aominicmpysanns opeanizayii. ArcGIS Online mi-
CTUTh IHCTPYMEHTH 1 HaJAINTYBaHHS, IO JIO3BOJISIIOTH
a/IMiHICTpaTOpy MEBHOI OpraHizalii He TUTbKH HaJaIlTo-
BYBATH T'OJIOBHY CTOPIHKY, ajie H TaKOX KepyBaTH BCI€O
oprasizaiii€ro B miomy. lle cepBic BKIIOYAE TakoX Haja-
LITOBYBaHHS Web-caiTy, 3arpoIIeHHs 1 JoaBaHHs KOpuc-
TyBauiB Ta BU3HAUCHHS 1X POJICH, YIIPABIIiHHSA pecypcamu
Ta TpyNamH, a TAKOXK HAJIAIITYBAaHH TIOJI THKY OE3TeKH.

DYHKYIOHANLHI MOICTUBOCHI_000AMKIE O/l 3aN0-
enenns popm Surveyl23 for ArcGIS ma GeoForm

ESRI mpononye 0e3miu mTomaTKiB, SKi MOYKHa BHU-
KOPHCTOBYBAaTH JUIss 300py JaHMX B mmoje. Bci BoHM
MPOITOHYIOTh ()OPMHU U1 3AIOBHEHHS 1 BCE MOXYTh
miakmrouaTucs 1o ArcGIS. ¥V tabn. 1 HaBemeHo QyHK-
IiOHATBHI MOXKJIMBOCTI mofatkiB Surveyl23 for ArcGIS
Ta GeoForm.

Tabnuys 1 — ®ynkuionaasHi MmoxMBocTi 1oAaTKiB Surveyl23 for ArcGIS Ta GeoForm

[nargopum Linux, [aTepuer

DyHKIiOHAJIBHICTH Survey123 GeoForm
Crunb 300py aHuX Ha ocHosi ¢opm Ha ocHosi ¢opm
[TigTpuMKa 3aXOIJICHHSI HOBUX JTAHUX Tax Tax
Po3ymHi popmu Tax (XLSForm) Hi
ABTOHOMHa poboTa Tak Hi
ITinTpUMKa aHOHIMHOT'O IOCTYILY Tak Tak
i0S, Android, Windows, Windows Phone, Mac, Web

TexHiuHa miaTpUMKa ESRI Ta cninbHOTA

ESRI ta cminsHOTA

Surveyl23 ta GeoForm € momatkamu uis 300py
JaHUX Ha OCHOBiI (hopM. OCHOBOIO € CIHCOK ITHTaHb,
T00TO (hopma. 3a momomororo Surveyl23 Ta GeoForm
MOXKHa 3aXOIUTIOBaTH reorpadivni naHi (Toukosi), Ot-
K€, BOHH Ha3UBAIOThCS JIOJATKaMHU Ha OCHOBI (DOpM.

Surveyl23 BuxopucroBye crenudikamniro xForms
st 00pobku ¢opMm. GeoForm 103BOJNIsSE pemaryBaTu
aTpuOyTH, ajie MpaBmIIa, 10 3aCTOCOBYIOTHCS B (hopMmax,
Jy’e TPOoCTi (CIUCKU i BUOOpPY 1 0a30Bi THIM IH-
TaHp). [Ipomyck mnuTaHb, 3aCTOCYBaHHsS BHUpa3iB IS
MONIepeTHHOr0 OOYMCIIEHHSI 1 TIEPEBIPKH  BiJIOBi/IEH,
nogaHHs (OpMHU Ha AEKITHKOX MOBAX, 3aXOIUICHHS ITi[-
IIUCIB Ta 1HIIE € YHIKaJbHUMH OCOOIMBOCTSIMHU (popM B
Surveyl23.

Surveyl23 ta GeoForm BUKOPHCTOBYIOTH iJ€HTH-
¢ikariro ArcGIS (o6nikoBuii 3amuc NeBHOI OpraHizaiii)
JUIst OE3MEYHOr0 JNOCTYMy A0 JAaHUX 1 3a0e3MeuyroTh
CICIaIbHO PO3pOOJIeHy cepeny. BukopucranHs 0071i-
KOBHX 3allCIB OpraHizallii Takox Jornomarae 3abe3re-
YUTH KOHTPOJb SIKOCTI, JO3BOJISIOUM Ji3HATHCS, XTO
came BHocuB JaHi i komu. Kpim Toro, GeoForm Ta
Surveyl23 Takox MalTh MOXKJIUBICTh aHOHIMHOTO JTOC-
Tymy. Ile o3Havae, 1110 BBOTUTHU JaHi MOXKYTh JIFOJIH, SKi
He MaroTh oOmikoBux 3ammciB ArcGIS. Ile ocobnuBo
3py4HO Uil CIIEHApiiB 13 KpayACOpPCHHIOM (aHIJI.
crowdsourcing, Bin crowd — HaToBH Ta sourcing —
BUKOPHCTaHHS PEcypciB), TOOTO i3 3alydeHHsM 1O pi-
LIEHHS TUX YM HIIMX NpoOJieM 1HHOBaLiHOI BUPOOHU-
YOI AisUIBHOCTI IIUPOKOT0 KOoJa 0Ci0 JJIsi BAKOPUCTAHHS
iX TBOpumX 3miOHOCTEH, 3HaHb Ta JOCBIAY 3a THUIIOM
cybmiapsaHoi podoTH Ha JOOPOBUIBHUX 3acagax i3 3a-
CTOCYBaHHSM 1H()OKOMYHIKAIliHHUX TEXHOJIOT1H.

Hodamox Surveyl23 for ArcGIS. Surveyl23 for
ArcGIS — gocraTtHbO TpoCTHil TOAATOK I 300py na-
HHUX, 0 0Oa3yeTbcsi Ha (hOpMax, a TAaKOXK JI03BOJISIE
CTBOPIOBATH 1 aHaJi3yBaTH onuryBaHHs. Hwxkdye mpen-
CTaBJICHO TPHUKJIA/I CTBOPEHHS OMHUTYBAHHSI.

Jlst movatky HeoOXiTHO BHKOHATH BXia Ha web-
caiir Surveyl23. Ha web-caiiti Surveyl23 wmoxxHa
CTBOPIOBATH OMUTYBAHHS 1 KEpPyBaTH HUMHU, Teperdsiia-
TH 310paHi Ul HUX JaHi, aHaIi3yBaTH Ta APYKYBaTH iX

pe3yNbTaTH, a TaKOX EKCHOpTYBaTH 3i0paHi JaHi OMH-
TyBaHHS B iHIII KIIiEHTCHKI iporpamu ArcGIS.

[Ticns Bxoxy Ha BeO-callT Surveyl23 BiqoOpa3uTh-
cs ranepes OmWTyBaHb. HeoOXimHO BHOpaTH OIMIIiO
"CrtBOpUTH HOBE onuTyBaHHsA" (puC. 5).

Survey123 for ArcGIS ~  Mowonpocel  Cnpaeka

- Co3naTh HOBLIH ONpOC

Onpocel Marina

Bce onpocbkl v

Puc. 5. CtBopeHHs1 HOBOTO OITUTYBAaHHS
B Surveyl123 for ArcGIS

Jaini mae Bigkpurtucs BikHO "CTBOpPEHHS HOBOT'O
omutyBaHHA". Y posnmim "BukopucroBytounm web-
nmusaiinep” ciin BuOparu omuito "[loyarok poGoru".
Mertoro omuTyBaHHs € 30ip iH(opMaIli mpo Micle Ta
aTpuOyTH O00'€KTIB coOlialdbHOI 1HQPACTPYKTYPH, IO
MaloTh 3HA4YEeHHs JUIS HE3aXMIIEHUX TPYN HACEJICHHS,
BKIIIOYAIOYM MEJWYHI, AUTSY 3aKiIaiu, IEHTPH KOMY-
HAJILHUX IIOCITYT 1 HEPYXOMOCTI, LIEHTPX 3aHHSATOCTI.

VY BikHi CTBOpPUTH HOBE ONHMTYBaHHsS HEOOXiIHO
3aIIOBHHUTH TaKi OMIIii: Ha3Ba, TETH, 3arajbHa iHPOpMa-
1ist (puc. 6).

Co3aaTh HOELIM ONpoc X

Obpazey Ha3sanue *

‘ OBBEKTLI COLUANLHOR MHDPACTRYKTYPbl ‘

Teru *

] ‘ XapbKoB, MHDPACTPYKTYPa ‘
KpaTkas uadpopmauus
Lienbio 0Mpoca SIBARETCA COOP HH(OPMALWH O MECTE M aTpHBYTaX
OOLEKTOB COUMANBHOI HHPPACTPYKTYPbI, KATOPEIE MMEIOT 3HAUEHUE ANA
HE3ALUAILIEHHEIX TPYNT HACENEHIAR |

Conate OTmena

& TMowasars apyrve onumn

Puc. 6. 3aroBHEHHS ONIIH U1 CTBOPEHHS OITUTYBAHHS
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CTBOpEHHsI 3BITY MOXe 3aifHATH Aesikuii yac. [Ipo-
TsiroM 1poro mnporecy B ArcGIS Online ctBoproroThes
HOBa (hopMa i MOB'A3aHUI 3 HEI0 BeKTopHUil map. Komu

OIMMTYBAHHA 6y)1€ TOTOBC, 3'IBUTHCS CTOpiHKa ﬂHBaﬁHy
OIMMTYBAaHHA, sdKa HE MICTHTEL B )]aHI/Iﬁ MOMCHT IIMTaHb

(puc. 7).

Survey123 for ArcGIS  ~ Mow onpock! Cnpaeka

OOBEeKTH COLMANLHOK MHPACTPYKTYPBI

2 Marina

O6beKTEl couManeHOR MHPACTPYKTYPEI

Llenbio onpoca ABNAETCA COOP MH(MOPMALMK O MECTe W aTpuGyTax OOLEKTOB COLMANLHOW
MHPACTPYKTYPEI, KOTOPBIE UMEIOT 3HAHEHHE ANA HE3ALMLEHHBIX IDYNN HACENEHUA.

| %‘ Hucnanawuwui | Yr Peimanr
| 13 Hncno | DNata
| () Bpema | Q@ reoTouka

® /7 @ @]

JNoBasuTs PeJaKkTpoB... Tema HacTtpoiiku

O6uMe BONpochl

OAHOCTROUHBIiA
|II= AHOCTP!

@) MHOFOCTPO4HEIA
TEKCT

TeKCT

QnOuH BapuaHT
o S

Heckoneko
oTBeTa |

BapWAHTOB OTBETA

CMHCOoK ‘
‘ noyta

| @ Wsobpawerune ‘

CoxpaHeH...

SneKTpoHHaA
| = >

Mpeasaputen.. OnyGnuKkoeaTs

Puc. 7. InTepdeiic cTropinku onuryBaHHA

VY BepxHiil yacTuHI CTOpiHKM € mocuiaanHs "Moi
ormutyBaHHsa" Ta "Jlomigka". Ilocwranus "Moi onuty-
BaHHA" BIJIIKPHUBA€E rajiepero OMHUTYBaHb, IO HA/IAE JIOC-
Ty JI0 yCiX MOTpiOHMX onuTyBaHb. Y JloBiami MokHa
BIIKPUTH CTOpiHKY JokyMmeHTamii Surveyl23 for
ArcGIS. Ha posrtamioBaniil miji MOCHIAHHAMH 3eJICHIH
MaHeNm BiZoOpa)KyeThCs Ha3Ba aKTUBHOTO OMHUTYBaHHS
i3 MPHU3HAYEHUMH JJIsi pOOOTH 3 OIUTYBAHHSIM BKJIAJ-
kamu: "Ornsin”, "Odopmnenns”, "CroiBnpans”, "Anani3
i Jlami".

Binemia ii yactuHa BRiIanku "OdopmieHHs" pos-
nijeHa Ha ABi oOiacti. Y JiBi¥ 4acTUHI CTOpiHKH Odo-
PMIIGHHSI PO3MIILIEHO IONEepenHil Meperis KOMIOHY-
BaHHS ONMWTYBaHHsA. Po3TamioBaHi mNpaBopyd YOTHPH
BKJIQJIKM MICTSTh OINIIii CTBOPEHHS 1 HANAIITYBaHHS 110~
TOYHOT'O ONUTYBAHHS:

"Monatu" — ciijg BUOpATH THIT MUTAHHSA, IO He-
00XiZIHO JOIATH 10 OIIUTYBAHHS;

"PenaryBati" — MOXXHa BiJpenaryBaTH 3MICT Ta
BJIACTHBOCTI IUTAHHS ONIUTYBaHHS;

"Tema" — MoOkHA 3a7aTH O(QOPMIICHHS TTOTOYHOT'O
ONUTYBaHHS,

"HanamryBaHHs" — HEOOXiHO HAJNAIITYBATH I10-

BiJJOMJICHHSI TIPO MOJISIKH TTICIIS BiIIPaBKHU ONUTYBAaHHSI.

BirracHe onuTyBaHHS CKJIQIAETHCS 3 TAKUX EIEMEH-
TiB: THI COMiajabHOI iH()paACTPyKTypH, Ha3Ba W ajapeca
YCTAHOBHU, CTYIIHb JOCTYITHOCTI JaHOro Micipst. Ilicis
poboru B "PenakTopi" Ta CTBOpEeHHS yciX HEOOXiTHHX
3aluTaHb sl ONUTY HeoOximHo "30epertu” pe3ynbra-
. Takox MoxuBo BkitounTH "[lepernsaa" ans nepe-
BipKH KOPEKTHOCTI BCiX MMUTaHb.

Jani HeoOXigHO omyOnikyBaTd CTBOpeHY (opmy
Ta movyarty 30ip JaHUX ONMHUTYBaHHs. BilkpueTbcs BiKHO
"OnyOunikyBaTu" ONMUTYBaHHS 3 MOBIAOMIICHHSM IIPO Te,
o micis myOJiKanii He MOXKHA BijpeJaryBaTy rojiocy-
BaHHs. [licis meperysigy Ta TepeBipKH OQOPMIICHHS
OIMUTYBaHHS MOXHa #oro myornikyBatu. [To 3akiH4eHHI

myomikamii 3BiTy Oyne oTpumano mosigomiieHHs "Yc-
IIITHO OMyOJIiKOBaHO".

JlomaTkoBe MOBITOMIICHHS PO3IOBICTh MPO TE, IO
MokHa 3amyctutd URL-omuTyBaHHS 1 HamaTH #HOro
KIHIIEBUM KOpHCTyBadaMHu Ajis 300py manux. Ha puc. 8
npeacTaBiieHo iHTepdeiic ctBopenoro I'IC-nomaTky mis
OITUTYBAHHS 32 JOIIOMOTOIO TelneoHy.

O F . (oxE1514 | &

o= . 15:16

_ —_— i —
Q 06beKTbI COLWanbHOW MHPPACTPYKTYpD| e O6bEKTbI COLNANBHON UHDPACTPYKTYpPb|

() MepuumHckoe yupexxaeHve

(1) AreHCTBO HeRBUXUMOCTH

() Aetckoe yupexaerne

() LieHTp 3ansTocTH

(5 /ATEHCTBO COLManbHOV SaWMTL! WA ApYran

Kako# 06beKT coumanbHoin nHGpacTpyKTYpbl
HaXofNTCA B 9TOM MecTe? *

() MeauumHckoe yupesxaenme

(J[AreHcTBO HeaBUXMMOCTH

() Aetckoe yupexaenme

(] LienTp sansTOCTH

0 AreHcTBO COL\MEﬂbHOVI 3awuTbl UNu apyras
 opraiusauma

v
opraHusaums

BHecuTe GPS koopauHaThl 3TOro 06beKTa. *

50°0'N 36°14'E

BHecuTe GPS koopfuHaThl 3TOro ofbekTa. *

No Location

Position source closed error

Position source closed error

(apl
tharfiv

© Esri contributors

Press to capture location using a map

© contributors Kak HasblBaeTcs 970 yupexaeHue? *

( ]

Puc. 8. I'lC-gonaTok 111 onuTyBaHHS
3a JOIOMOT 010 TenehoHy

Hooamox GeoForm. GeoForm — ne mabioH go0-
JaTKa, SIKU HANAIITOBYETHCS U PElaryBaHHS JaHHX
Ha OCHOBI ¢opMu y cepsici o0'exriB. Il mporpama
JIO3BOJISIE KOPUCTYBa4yaM BBOJAWTH JaHi 3a JOMIOMOTOHO
bopMu 3aMiCTh CIUTMBAIOYHUX BIKOH KapTH, MPH IEOMY
TMOMIMIIY€EThCsl €EeKTHUBHICTh Web-KapTH 1 peZjaroBaHux
"CepgiciB" 00'extiB. Llst mporpama 103BOJIsIE BUKOPHC-
TaHHS T€OJIaHKUX 1 POOOYHX MPOIIECIB MIIIXOM 3HUKEH-
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Hs BXiIHOTO Oap'epy Uil BUKOHAHHS IPOCTHX 3aBaHb.
Jlnst ctBopeHHsl nonatky aisi onutyBaHHS B GeoForm
HEeOoOX1THO BUKOHATH TaKi KPOKH:

1) cTBOpHUTH HOBUI HIap;

2) ctBOpHUTH Web-KapTy;

3) manmamryBaTi web-goaatok GeoForm.

& layers> Create Layer

New Layer Details

Title

AnroputM cTBOpeHHS omnuTyBaHHI B GeoForm
nependavae Taki KPOKH.

1. Inst moyatky po6oTH MOTPiOHO 3aiiTH B 00ITIKO-
Buii 3armuc "AcrGIS Online". ani B mento "Illapu" cmin
o0patu "CTBOpUTH HOBHUI IIap" i 3alIOBHUTH TaKi MOJS:
"Hasga", "Teru", "Omuc" (puc. 9).

Alayer's title and description can make it
easier to understand what a layer is for,

and where the data came from, later on.

| My Cool Layer

http://servicesl.arcgis.com/EANKCSpn@dLdSudb/arcgis/rest/services//FeatureServer

Tags

| geojson, javascript, analysis

Description

|An example of a short deseription explaining this layer's purpose.

:

Tags are used to help group multiple
| layers thematically, and help with

discoverabillity ater on.
Alayer can only contain a single

geometry type. This makes defining
complex renderers possible.

)

Geometry

Puc. 9. CrBopenns Hooro mapy B ArcGIS Online

Pa3oM 3 THM HEOOXiJAHO J0JATH HA3BH IOTIB 1 TH-
i nanux (String, Integer, Float or Date). Lli mons 0Oy-
JyTh 30MpaTy BiJIOBi/I Ha BIACHOMY ONUTYBAJIBHHUKY
GeoForm.

He 000B'13K0BO BUKOPUCTOBYBATH BCI TOJS, aJkKe
oAaTH HOBI IOJISI MOXKHA ITi3HIIIE — I THX JaHHX,
SIKi Oy1yTh 3i0paHi yepe3 iHIII mporpam# i Jii.

OO0O0B's13KOB1 UIs1 3aIIOBHEHHS IIOJIS IiJ BJIACHH-
MH MUTAaHHSIMH 3pO0JIATh BiANOBIAb Ha MUTAHHS 000-
B'I3KOBUM, PECIOHACHTH HE 3MOXYTh 3aJIMIIUTH 1X

MTOPOXKHIMH, KOJHM BOHU OYAYyTh JITHUTHCS CBOEIO 1H-
dbopmariiero.

2. Ha cropinmi "IogpoOumi" BIacHOTO HOBOTO
mapy ciin Buopatu "Biakpuru B ArcGIS Online", mo-
TiMm "Binkputi B meperysigi xkaptu". MoxkHa 3MiHUTH
CTHIb (TIOKA3aTH OKpeMHi aTpuOyT abo MPOCTO MmoKa3a-
TH MICLE3HAXO/KEHHS), KapTy-miaknaaky (puc. 10),
BUAUMY JIIUISHKY B 3aJIE)KHOCTI BiJ BIIACHOTO BHOOpY
Micirt a0o Macirady. [lam HeoOXiqHO 30epertTu Kapry i
3a baxxkaHHAM "TlomimiThca" KapToro.

Home = Smart Community Survey

Save =

=3 Share

Contents

@ Smart Community Survey
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Puc. 10. Bubip nixknanku mist crBoperoi web-kaptu B ArcGIS Online
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3. ITicnst OHOBJIEHHS HaJAIITYBaHb Web-KkapTu He-
o0ximHo BuOpatu "CrtBoputH Web-momatok". IIo6
3HAUTH KOHCTPYKTOp omnuTyBanbHHKa GeoForm, ciin
BuOpatu Mmento "3i0Opatu / Penarysatu" Ta "CTBOpUTH
web-nomarok" (puc. 11). Jlnsg moganemioi podOTH Ciifg
BUKOHATU Jii B KOHCTpYKTOpi GeoForm, BuOHMparouu

map i web-kapTy, 1110 CTBOpEHi paHile, SIK OCHOBY ISt
GeoForm.

MoykHa MOnepeaHbO MOAUBUTHCS BIACHUN OMHUTY-
BaNBHUK B Oy/nb-skuit yac. Takox MOKHA MTOBEPHYTHUCS
B KOHCTpYKTOp GeoForm i 3poOUTH 3MiHHM HaBITH MiCISA
30epekeHHs Ta IyOutiKarii ycix MaTepiais.

Create a New Web App

Configurable Apps ‘Web AppBuilder
What do you want to do?

All

Build a Stary Map

s

Collect/Edit Dats

Compare Maps/layers
Explore/Summarize Data
Map Social Media
Provide Loczl Information

Route/Get Directions

Showcase 2 Map

Find, Edit; and Filter

Select a configurable app. @

Collect new data or edit the location and field values of existing data

+.4

Q, Search

) v . =

Irformation Lookup

CAMNCEL

Puc. 11. CteopenHsst HoBoro web-nonatky B ArcGIS Online

IIpakTnyHa peanizalis MeTOAUKHM MNOOYIOBH
Kaprorpagiyaux Mopenaeii micta XapkoBa 1Js JI0-
Jed 3 O0OMEKEeHMMHM MOXKIUBOCTAMM. CTpYyKTYpHY
CXeMy METOAWKHU MOOYIOBU KapTorpadidHUX MOJeNnei
JUTSL JTEOJIel 3 0OMEXEHUMHU MOXKIIMBOCTSIMH, BiJIIPaIbo-
BaHy Ha MpHKJIaai Micta XapKkoBa, HaBeJIeHO Ha puc. 12.

Jagi, otpuMani B pesynsTaTi
300py imdopmanii npo iHEaniniE

Jani Hapani IApTHEPAMH B pAMEAX
npoekTy «Secondary Citiesn

\-\.L

———

‘ BuOIp aKTYATBHEX AZHHX ‘
I
G:GIS CTEOpeHES KApToTpaMidenx \

Online TOAATKIB
A./ \
GeoForm

Survey 123
\ /

30ip Ta apanis indopmanii

N ] /

Creopenss basosol
TEMaTHYHOI KapTi

!

Ampaniz fanux i CTEOpeHHR KapTorpaditeim
mogeneii. mo BinobpaHar0TE NOCTYIIHICTE

¥ ‘

Kaprorpadiusi Mopfe QOCTyITHIX
rPOMANCEKHX 3AKIEIE

Kapra rpomMapcerIX 2asIanie
micra Xaproea (jpeg)

Puc. 12. CtpykTypHa cxema METOUKH CTBOPEHHS
KaprorpadiqHuX Mozenel s JTroaen
3 00MEKEHHMH MOXKITHBOCTSIMH

CrocoBHO BHOOpPY 6a30B0i kaptu B ArcGIS Online
Tpeba 3ayBayKUTH, IO rajepes 0a30BUX KapT MICTUTh
KapTH, sSIKi MO)KHa BUKOPHCTOBYBATH B SIKOCTI IIiIKJIa[-
Kd JUIsl JaHuX BiacHOi kapt. [Ipu CTBOpeHHI HOBOI
KapTh MOXXHa BHOpaTu BIINOBiIHY 0a30By KapTy, 4H
3aMiHUTH 0a30BY KapTy Ul TOTOYHOI KapTH B OyIb-
SKUH 9ac IUIIXOM BUKOPUCTAaHHS rajepei 6a30BUX KapT
a00 BUKOPHCTAaHHsS BJACHOTO IIapy B SIKOCTI 0a30BOi
KapTH. TakoX MOYKHAa CTBOPUTH OarartorapoBy 0a3oBy
KapTy 3 naseni "3MicT y neperisgada kapr'.

Bubip 6a3o060i kapmu 6 ArcGIS Online. V ra-
Jiepei 0a30BHX KapT PO3MIIICHO pPi3HOMAaHITHI KapTH,
BKJIIOYAIOYM TONOrpadiyHi, KOMILIEKCHI HA OCHOBI CY-
MYTHUKOBHX 3HIMKIB Ta KapTé ByJauib. s Bubopy
6a30Boi KapTH 3 ranepei HeoOXifHO: yBiliTH B "Oprani-
3amir" i 30epekeHHs pe3yabTaTiB podotu. Jlami e
BIJIKpUTH Meperiisiiay KapT i HATHCHYTH OMIifHY KHOTI-
Ky "baszoBa xapra" (puc. 13).

MoskHa BHOpaTu ecki3He 300pakeHHs1 0a30Boi Ka-
pTH, 110 6GaXkaHO BUKOPHCTOBYBATH UISl BIACHOI KapTH,
a TakoX IepersiHyTH iH(opMarliio npo 0a30By KapTy
nepea JoJaBaHHAM 11 y BiacHy KapTy. Ilicis BuGopy
MiKIAKA  HEOOXiMHO HATUCHYTH OIIHY KHOIKY
"30epertu", mo0 30eperTy y BIIACHIM KapTi HOBY 0a30-
BY KapTy.

3mina cmuno xapmu 6 ArcGIS Online. TemaTuusi
KapTH € KOTHITHBHO e()EeKTHBHUMH, OCKIIBKH JT03BOJIS-
I0Th 3@ JIONIOMOTOIO CIIeiaTi30BaHUX 3ac00IB JOCTYITHO
Bi3yaJli30ByBaTH Ta IEPIOJMYHO aKTyali30ByBaTH Ha-
raJibHi JaHi.
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Puc. 13. Jlocrynsi 6a3oBi kaptu B ArcGIS Online

Hamnpukian, naHi mo HaceneHHIO KpaiH MOXKHa Bi-
3yalli3yBaTH ITOCJIOBHICTIO KOJNBOPIB, BiJ CBITJIOTO 10
TeMHOro, ab0 KoJaMH NPONOPLIHHOrO pPO3MIpy, Bif
MaJIEHBKOT0 110 Benukoro. LIsi rHyYKicTh J03BONISIE HO-
KyMEHTYBAaTH iCTOpii PO3BUTKY pI3HMX IPOLECIB Ta
SIBHIII, @ TAaKOXX BiJKPUBATH MPHUXOBaHI 3aKOHOMipHOCTI
B 3aJIEXKHOCTI BiJl CIOCOOY MPEACTABIICHHS TaHUX.

Bararo¢yHKIliOHaIBHUI TIPOrpaMHUIN IHCTPYMEHT
"IMepernsmau kapt" n03BOJSIE BUOPATH Pi3HI CTHII, BH-
KOpPHCTOBYIOYH HAJIAIITYBAaHHS 32 3aMOBUYBaHHsM. [Ipu
BUKOpHCTaHHI onuii "3MiHUTH CTHIIB" OCOOJIMBOCTI ca-
MHUX JIaHUX BU3HAUYAIOTh TOW CTWIIb, SIKHH OyJe 3ampo-
MMOHOBaHUH 3a yMoBUaHHsAM. Ileperismau kapT aae Mo-
JKIIUBICTh yNpaBIiHHS rpadiYHUMH €IEeMEHTaMU, TaKU-
MU K KOJIpHA IlIKajia, TOBIIMHA JIiHIH, MPO30piCTh Ta
cumBond. DyHkmis "3MIHUTH CTWIB" JOCTYMHA IS
PI3HOMaHITHHUX THIIIB IIAPiB.

Onuii HACTPOMKM CTHIIIO /ISl Iapy 3aJiekaTh Bif
TUITY JIaHHX, SKi TOTpiOHO BimoOpazutu. Tomy OyayTh
3aIpOIIOHOBAHI Pi3HI BapiaHTH B 3aJICKHOCTI BiJ TOTO,
YM € Iap TOYKOBUM, JIHIHHMM a0 MONIrOHaJbHUM.
Hamnpukian, omiist KapT IHTEHCHBHOCTI Oyze 10oCTyITHA
TIJIBKH JJI TOYKOBHX InapiB. Ha ommii Takox BILIHBa€e
TUT JaHUX, TIOB's3aHUX 3 00'ekTamu 1mapy. Hanpukan,
y TOYKOBOro 00'€KTa MOXKe OyTH TUIBKH iH(pOpMaIlis
PO MiClIe3HaXO/PKEHHsSI (KOOPJMHATH), 8 TaKOX Karte-
ropifina iHdopmamis (Bua aepeBa) abo YHCIOBI JaHi
(TemmepaTtypa noBiTpst). Omiii CTHIIO TaKOX BiApi3HS-
FOTBCS, 3aJIOKHO BiJl TOro, 4M Oa)kaHO BiJOOpakaTh
oqvH abo aBa aTpuOyTH OJHOYACHO, HAIIPUKIIAJ TOXiJ
Ta YUCENBHICTh HACEIJICHHSI.

He xoeH CTWIIb MOXE BHUKOPHCTOBYBATHCS 3
OyIb-SKMM THUIIOM JaHHX. 3 OIVISAY Ha 1i (DaKTH Ta iHII
XapaKTePUCTUKH JaHUX, HEeperiisaad KapT MOXe 3arpo-
MOHYBATH BUOIp HAMKpAIIUX CTHIIIB.

3MIHUTH CTWJIb IAPY MOXKHA 32 JOIIOMOTOIO0 ITaHe-
i "3MiHuTH cTHIB". JIJ1A 3MiHU CTHJIFO BEKTOPHOTO IIia-
py HeoOxinHo: yBiliTH B akayHT "ArcGIS Online", Bixk-

pHUTH KapTy y Heperisjadi kapT, BuOparu omnuiro "le-
tam — Pecypen". Jlani ciig oOpaTi BEeKTOpHHIA mIap,
[0 MICTUTh CTHJIb, SIKMM OakaHO 3MIHHTH Ta OOpaTH
oI "3MIHUTH CTWIB".

Cmune Posmawysannsa ma cmune Kameeopiti 6
ArcGIS Online. Tlepernsmad KapT I03BOJISE BHUBUUTH
JlaHi pi3HUMHU CIIOCO0aMH 32 JJOMIOMOTOI0 Pi3HHUX CTHIIIB
posymHoro kaprorpadysanns. [Ipu BUKopucTaHHi Ol
"3MIHUTH CTHIB" y Teperisaadya KapT 0cOOIMBOCTI ca-
MHUX JIaHUX BU3HAUYAIOTh TOW CTWIIb, SIKMH OyJe 3arpo-
MOHOBaHMH 32 yMoBYaHHsM. [licist Toro, sik BU3HAUEHO,
SIKUM 4YUHOM OyJie Bi3yaJi30BYBaTHCh IIap — KOJIaMHU
abo KOJIbOpaMH JUIsl TTO3HAYEHHS YUCENBHOCTI, HaIpH-
KJIaJl, HaCeJIeHHs] — MOYKHa BBECTU 3MiHH B OO YMOB-
Hi TIO3HAYCHHS, [0 HETaiHO BiTOOPa3UThCs Ha KapTi.

Crunp  "Miclie3HaxomKeH A" (EMUHUA CUMBOJ)
BUKOPHCTOBYIOTh JUIS TOTO II00 OLIHHUTH, Jie PO3TAIIO-
BaHi 00'ekTH Ta iX reorpadiynauii pozmomin. Ctunb "Ka-
pTa 1HTEHCHUBHOCTI" BUKOPHCTOBYIOTH UIsl Bi3yauizaii
TOYKOBHMX 00'€KTiB, a TAaKOXK IJIs TOrO, 100 MOOAYHTH,
JIe PO3TAIOBYIOTBCA Ta SK PO3MOIUIAIOTHCS 00'€KTH
3aIiKaBIeHOCTI. J[JIs OLIHKK TOro, SK JaHi PO3MOALIA-
I0ThCSI 32 KaTEropisiMH BUKOPUCTOBYIOTH CTHIb "Turm"
(YHIKaJIbHI CHMBOJIH).

Cmunvy Micye3naxodoicenns (eQuHuil cumgon) 8
ArcGIS Online. BinoOpaxxeHHsT JaHUX 3 BHKOPHCTaH-
HSIM €JUHOI'O0 CHUMBOIIY JIA€ YSIBJICHHS IIPO PO3MOJILI
00'€KTIB —YHU € BOHO KJIaCTEpPHUM ab0 PO3CITHUM — i
MOXE JIONIOMOT'TH BUSIBUTH NPHUXOBaHI 3aKOHOMiPHOCTI.
s BigoOpa)keHHs JaHUX 3a JAOTIOMOrOl €JIWHOTO CH-
MBOJIy HeoOxinHO: yBiiitn B akayHT "ArcGIS Online",
BIIKPUTH KapTy y Neperiisjadi KapT, BHOpATH OIIIiO
"Ilerami — Pecypcu". [Jlami ciig oOpaté BeKTOpHUE
ap, o MIiCTUTh CTHJIb, KM 0a)kaHO 3MIHWTH, Ta Ha-
TUCHYTH "3MIHUTH CTHIB".

[Micns poro Tpeda obparu crumbs "Micue3Haxo-
JokeHHs1" (exuHuA cumBoi) (puc. 14) i HATUCHYTH OII-
uifiny kHonky "Omuii". JIs 3MiHM CHMBOIY Cilij 0Ou-
paru onuito "CrumBoiH" Ta 3MIHIOBATH HACTPOMKH.

[Tpu BigoOpa)keHHI HA KapTi TOYKOBUX CHMBOJIIB,
0 MalOTh YHCIIOBY iH(OpMAIIliI0, HAMPHUKIAI, Hamps-
MOK BiTpY, MOXHA 33/IaTH KYT TIOBOPOTY B 3aJI€KHOCTI
BiJl YHCJIOBOTO aTpUOyTa.

o6 mepernsagay KapT OOYUCITHUB 1 3aJ1aB ONTHMA-
JBHUHN Niana30H BHOUMOCTI, ciij BuOpatu "PexomeH-
nmoBaHui" mopyd 3 6iryakoMm "Bimomuii miana3zon". Mo-
JKHa TaKOXX 3aJaTH Jiarla30H BHIMMOCTI BPY4HY 3a JO-
nomororo OiryHka. 11106 3MiHUTH ITPO30PICTh AJISI BCHO-
ro mapy, MoxxHa nepemicrutu OiryHok "IIpozopicts"
BJIBO (MIPO30piCTh 3MEHIIYETHCS) ab0 BIpaBo (IPO30-
pictb 30inblIyeThCst). BukopucroByroun cruis "Micue-
3HaXO/DKEHHs" (€IWHHMH CHMBOJ) 13 BUKOPUCTAHHIM
3aIpOIIOHOBAHOI METOJJUKH OYJIO CTBOPEHO KapTy MicCIIs
MIPOXKUBAHHS 1HBAJIIB Ha Bi3Ky (puc. 15).

Cmuny Kapma inmencuenocmi ¢ ArcGIS Online.
Kaptu iHTEeHCHMBHOCTI MO)KHa BHKOPHUCTOBYBATH IIPH
KapTorpagyBaHHi pO3TallyBaHHSI TOYKOBHUX OO0'EKTIB.
Bonu 3pyuHi, SKIIO € Qy)Ke 6araTto TOUOK, AKi HEOOXi -
HO pPO3MICTUTH Ha KapTi, a00 0araTo TOYOK 3HAXOAATHCS
Jty’Ke OJIM3bKO OJIMH BiJl OIHOTO, IO YCKIIAIHIOE IX PO3-
pisHeHHs. BoHu noOpe migXxomsaTs IS BigoOpaskeHHS
LIapiB 3 BEJIUKOIO KiIBbKICTIO TOYKOBHX 00'€KTIB.
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Puc. 14. BinoOpaxxeHHs TaHUX 32 JOMTOMOTOI0 CTHITIO
"Micrie3HaxomKeHHS (€TMHUNA CUMBOI)"

KapTu iHTEHCHBHOCTI BHKOPHUCTOBYIOTH TOYKH
mapy Juis OOYMCIEHHS 1 BiJoOpakeHHs BiJHOCHOI
LIUTBHOCTI TOYOK Ha KapTi Y BHUIJIS/L TUIABHOTO MiHJIHU-
BOr0 Ha0OpY KOJILOPIB, BiJl XOJOAHOr'O (HU3bKA MLIJIb-
HICTb) J0 TEIUIOro (BUCOKA IIUIBLHICTD).

Jlns BimoOpakeHHsI TOYKOBHX J@HHUX Y BUIIISII
KapTH I1HTEHCHUBHOCTI HEOOXiTHO: YBIHTH B axayHT
"ArcGIS Online", BinmkpuTH KapTy y neperisaadi Kapr,
BuOparu omuito "Jlerani — Pecypen". lani ciing oOpatu
BEKTOPHUIA IIap, 10 MiCTHTh CTHJIb, SIKUH 0a)<aHo 3Mi-
HUTH, Ta HAaTHCHYTH "3MiHuth ctwip". J{ns BimoOpa-
KEHHsT HeoOximHo BUOpatH atpuOyT Ta cTwib "Kapra
iHTeHcuBHOCTI" (pHC. 16).

Puc. 15. Kapra, cTBopeHa i3 BUKOPHCTaHHSIM CTHIIO
"Micrie3HaxomKkeHHs" (€MHUI CHMBOI )

HATHUCHYTH ONUiMHY KHONKY "30epertu” (110 3aKiHYEHHI
HaJlAIITOBYBAaHHs CTWIO) abo kHomky "CkacyBath',
100 TOBEpHYTHCS Ha MaHesb "3MIiHUTH CTHIBL" Oe3 30e-
PEXKEeHHS 3MiH.

I3 Bukopucranusm crumo "Kapra inTeHcHBHOCTI"
CTBOPEHO KapTH IO JOCTYIHOCTI MiCBKOT'O CepeJOBHIIA
Ta MiCBKUX TPOMaJChKUX 3aKnafiB (puc. 17 — 20).

e

=
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Puc. 16. Bino6paxxeHHsT 1aHUX
3a goromoroto cruiio "Kapra inTeHcuBHOCTI"

B ommii «KapTy iHTEHCUBHOCTI» JIOCTYIHI TaKi Jii:
3MiHa CIIMCKY 3aCTOCYBaHHS KOJBODIB IO TMOBEPXHI
IIITTBHOCTI 3@ JOMIOMOT'OI0 3MiHH IIOJIOXKEHHS JBOX Map-
KepiB Ha OIr'yHKY KOJIpHOI IIKaJik; 3MiHa po3Mipy Ta
IHTEHCHBHOCTI KJjlacrepa 3a jgornomororo OiryHka "OO6-
JIacTh BIUIMBY'"; 3MiHa KOJIPHOI IIKaJIH, 32 JOIOMOTO0
omuii "CumBonu Ta 3MiHH HacTpoiok". Jlo Toro x €
MOKJIMBICTh OOYMCIIWTH 1 3aJaTW ONTUMAaJIbHHWI [iara-
30H BUAMMOCTI, 3a gomomororo ommii "PexomengoBa-
Huii" mopyu 3 OiryHkoMm "Bumumuit miamazon". Takox
MOKHa 3aJaTH Jiana3oH BUAUMOCTI BPYYHY 3a JOIOMO-
roro OiryHka "3miHa mpo3opocTi" —BIIiBO (MEHIIE Ipo-
30puii) abo BpaBo (mpozopimwmii). Ilicast mporo Tpeda

Puc. 17. Kapra iHTEeHCUBHOCTI JOCTYITHUX JUIS iHBAJi B
IpOMaJICEKUX MiCIlb y MiCTi XapKoBi

A i 3 %)
Puc. 18. Kapra inTeHcHBHOCTI
MICIIb IPO’KMBAHHS 1HBAIIMIB Y Bi3Ky y MicTi XapKoBi
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Puc. 19. Kapra iHTEeHCHBHOCTI JOCTYITHUX JUIsl iHBAIiMIB
TIIOXiTHAX NePeXOoiB y MicTi XapKoBi

Cmune  "Tunu" _(ynixanoni cumeonu) 6 ArcGIS
Online. YHiKanbHI CHMBOJU BHKOPHCTOBYIOTH, MIO0
MOKAa3aTH pi3Hi SKOCTI 00'€KTIB (KaTeropiiHi jaHi), a He
YUCIIOBl BUMIproBaHHA. Hampukman, MokHa BHKOpHC-
TOBYBATH Pi3Hi KOJbOPH JUIS JEMOHCTpalii MaplipyTiB
PI3HUX THIIIB MICBKOTO T'POMAJICHKOTO TPaHCIIOPTY.
VHiKaIbHUX 3HaueHb He Moxke Oytu Oinbme 200, xo4ya
BUKOPHUCTOBYETHCS TibKU 10 KOIBbOPIB, TOMY OIUH KO-
Jip MOXKe O3HAauaTH Kinbka kateropiil. Lle o3Havae, mo
VHIKaJbHI CHMBOJM HaWKpalie npaioroTs 3 2-10 xate-
ropisiMu, HalpHUKJIaJ, TUIAMU PECTOPaHiB, BUAAMH [ie-
peB abo MOJITUYHUMH TAPTiSIMHU.

Puc. 20. Kapra iHTEeHCUBHOCTI JOCTYITHUX JUIsl iHBAIiMIB
anTek y Micti XapKoBi

Jlnst BimoOpakeHHs JaHUX 10 THITY 32 JOIIOMOT'OI0
€IMHUX CUMBOJIIB HEOOXiTHO: yBiliTH B akayHT "ArcGIS
Online", BIIKpUTH KapTy y neperisiaadi KapT, BUOpaTH
omiro "Jleraxi — Pecypcu".

Jami cnig oOpatn BEKTOPHUH MIap, IO MIiCTHTh
CTHIIb, SIKMH OakaHO 3MIHWTH, Ta HATHCHYTH OINIIHHY
KHOIIKY "3MiHUTH cTHiIb". J1ist BinoOpakeHHs! HeoOXil-
HO BHOpaTH atpuOyT Ta cTwib "Tunu" (yHiKaJIbHI CHM-
Boim)" (puc. 21).

3 Bukopucranusm crumio "Tunm (YHIKaJIbHI CHM-
BOJIM)" CTBOPEHO KapTH MO AOCTYITHOCTI JUIsl 1HBAJIiJIB
cepeoBHINa 1 TPOMaICHKUX 3aKiiaiB (puc. 22 —24).

e
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i

Puc. 21. BinoOpaxxeHHs TaHUX 32 JOITOMOI'OIO CTHITIO
"Tunu (yHIKaJIbHI CUMBOIH)"

e AP "i L
Puc. 23. Kapra nocrynHocTi [uist iHBaJIiiiB
IIIOXiTHAX HEePEeXOiB y MicTi XapKoBi

Puc. 22. Kapra nocrynHocTi Juist iHBaJIiiiB
IPOMaJICEKUX MiCIb y MiCTi XapKoBi

AR e Y

Puc. 24. Kapra nocrynHocTi [uist iHBaJIiiiB
anTek y Micti XapKoBi
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3acmocyeanns ginompie 6 ArcGIS Online. dinpt-
pu ArcGIS Online HanatoTh COKYCOBaHUI BUIIISA] Be-
KTOPHOMY IIapOBi Ha KapTi. 3a TOMTOMOTOK OOMEKEHHS
BUAUMOCTI OO'€KTIB IIapy MOXKHA BHAUIMTH Te€, HIO €
HaKOIbII BakauBUM. [Ipy CTBOpIOBaHHI KapTH MOXKIIH-
B€ HaJAIITyBaHHS IHTEPAKTUBHUX (iIBTPIB, sIKi JO3BO-
JISITH 3alliKaBJIeHIN ayIUTOpii BUBYATH JAaHI CaMOCTilHO,
IIPH IIbOMY 3aCTOCOBYIOUH 10 O0'€KTIB CIIOCTEPEIKCHHS
BJIACHI (DIIBTPHU 3aBISIKH IMepeAOavYeHUM ITiIKa3KaM Ta
ropajiam.

SIKIO0 BEKTOpHWH IIap KapTH MICTUTH (UIBTP,
MOXKHa 1I00aunTH (iNBTPOBaHUIA BUI 00'€KTIB, TOOTO Ha
KapTi OyayTh BimoOpakeHi TLNBKU Ti 00'€KTH, IO 3a]10-
BOJIBHAIOTH 3aJIaHUM Y (iIBTPi yMOBaM.

Hampukian, aBTOp KapTh MOXKeE HaamTyBaTH
¢inbTp i shape-mapy WKL, MO MICTUTH JaHI TPO
MMOYATKOBI, CEPE/IHI MIKOJIM 1 YYWIUIIA, 100 Bi3yami3y-
BAaTH Ha KapTi TUTbKH TOYATKOBI IIKOJIU (HATPUKIA,
Bkazati Tun "[louatkosi"). B npoMy Bumajaky, cepensi
LIKOJIK 1 y4ywiuiia OyxyTs BiadineTpoBaHi (He BiJo-
OpaskeHi) py BiJOOpa)KeHHI KapTH. SIKIIo aBTOp KapTH
BCTaHOBUB IHTEPAKTUBHHUU (DIABTp IS IIApy LIKLT, TO
KOpHCTYBa4 Ma€ 3MOTY 3MIHUTU 3Ha4YECHHSI, HAIPUKIIA],
Ha "CepenHi mkoiu" — 1 B pe3yibTaTi 0auyuTH TUIBKH
cepeHi KON B PETioHi, 0 BiOOpaKyeThCsl HAa KapTi.

Jus pobotu 3 icHyrounmu ¢instpamu ArcGIS Online
HEOOXiTHO: BIIKPUTHU KapTy, IO MICTUTH (DiIBTPOBAHMUIM
miap, y meperisigadi kapta obpartu omiro "Jlerami" i
HATHUCHYTH omnuiiiHy kHonky "Pecypcu". [ani cmig me-
pelTH 10 BEKTOPHOIO MIapy 3 HasBHUM (LIBTPOM i 00-
partu onuito "®ineTp".

[Ticnsg 1pOro MOKIMBO 3MIHHUTH, peaaryBatu a0do
MeperyITHyTH QiIbTp.

Ha Brmammi "3MiHMTH" MOXXHA 3aCTOCYBAaTH HOBE
3HAYEHHS JIJIsl ICHYIOUOro iHTepakTHUBHOTO (inbTpa. s
LLOr0 HEOOX1THO BBECTH HOBE 3HAYECHHS ISl BUPaXKEH-
HA 1 oOpatu omiiro "3actocyBatu (ineTp". BimoOpa-
JKEHHsI KapTH OHOBIIIOETHCS HOBUM (DiIbTPOBaHUM BH-
JIOM BEKTOPHOTO Iapy.

Bkiiagka takoxk mokasye cxoxi Bepcii BupasiB ¢i-
npTpa. JJaHa Briaaka 3'SBISETHCS TOAL, KoMK Y (pinbTpi
MIPUCYTHI 1HTEPAKTHBHI BUPAKECHHSI.

Sxmo y ¢ineTpi BiICYTHI iHTEpaKTHBHI BHpaXKeH-
HS, TO KOPUCTYBa4y 0auuTh BKIAAKY "llepersiHyTH 3a-
MICTb Bepciii Bupa3iB QinbTpa.

Ha Brmammi "PenaryBaTu" Mo)xHA OHOBUTH BHpa-
HKECHHSL.

Ha puc. 25 npexacraBneHa CTBOpeHa 3 BHKOpHUC-
TaHHAM (UIBTPIB KapTa JOCTYIHUX JUIsl 1HBaJIiiB Ipo-
MaJIChKHX 3aKIajliB MicTa XapKoBa.

N Pt A B

Puc. 25. Kapra noctynHux Juist iHBaliiB rpoMaJIChKHX 3aKiIa/iiB MicTa XapKoBa,
CTBOpeHa 3 BUKOpHUCcTaHHM (uibTpiB ArcGIS Online

BucHoBku

[IpoaHaizoBaHO 3arajibHy CUTYAIlII0 Ta CTATHCTH-
YHI JaHi 3a CTAHOM IHBAJIJHOCTI TPOMAJsH B YKpaiHi
ta kpainax €C. BuzHaueHo, mo B YKpaiHi — MOHaL
2,6 MJIH. JIIOZIel MarOTh CTaTyC iHBaJIiIa.

Ile cranoButh 6,1% Bim 3arajabHOI YHUCETHLHOCTI
HaCEJIEHHS 1 11l TOKa3HUKH [IOPIYHO 3pOCTaroTh. Maibke
80% iHBamimiB B YKpaiHi — IIi¢ JIOAU MpaIe3aaTHOro
BIKY.

Ha 1 ciyus 2016 muroma Bara ocid, 1[0 MaroTh
I rpynty imBasigHOCTI, ckiana 10,7% (250,3 tuc. ocid),
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II rpyny — 37,8% (919,0 tuc. oci6), III rpymy —
45,5% (1 291,2 tuc. ociod).

HaiinommpeHimmmu XBopoOamMu, sIKi TPU3BOAATH
0 1HBAJIMHOCTI, € XBOPOOM CHCTEMH KpOBOOOITY
(24,4%), 3nosikicHi HOBOyTBOpeHHsS (20%), XBOpOOU
KicTkoBO-M's130B0i cuctemu (11,1%), xBopoOu ouyeit
(3,7%), eHIOKPUHHI XBOPOOH, pO3JaN Xap4yyBaHHS Ta
MopyIeHHs1 00MiHy pedoBuH (4,2%).

[IpoanaiizoBaHO OCHOBHI O3HAKU TOCTYITHOCTI JIJISI
IHBQJIIIB MOJMJIMBOCTI BEICHHS HE3aJIEKHOTO IKHTTSL.
BukoHaHO OrIsi MPOEKTIB MIATPUMKH JIFOAEH 3 oOMe-
KEHUMHU MOXKIIMBOCTSIMU B Y KpaiHi.

B pamkax BukoHaHHs y micTi XapkoBi MixHa-
poaHoro npoekty «Secondary Cities» i3 3aXUCTy CO-

LiaJbHO BPa3IMBUX BEPCTB HACEJEHHS YKpaiHU po3-
poOiieHO Ta BIPOBAKEHO METOIUKY MOOYIOBU Kap-
TorpadiyHUX MoOJENeH IJIA JIFoJeH 3 OOMEKCHUMHU
MOXJIHBOCTSIMH.

3anporoHoBaHa METOAMKA MOOYIOBH KapTorpadi-
YHUX MOJEJNeH UIsl JIIoJIed 3 0OMEXEHUMH MOXIIUBOC-
TSMHU, 110 TPAKTHYHO anpoOoBaHa [yId MicTa XapKoBa y
pamkax MixnapoaHoro npoekty «Secondary Citiesy,
HaJIa€ TpOMaisTHAM Ta KePiBHULITBY OyIb-sIKHX aJMiHic-
TPaTUBHUX TEPUTOPIaIbHUX OMUHHIL YKpaiHU mepcrie-
KTUBH T 3a0e3MeUeHHs] 0c00aM 3 IHBAJIIHICTIO MOX-
JIUBOCTI KOPHCTYBATUCS yCiMa KOHCTHUTYILIHHUMHU TIpa-
BaMH JIFOJTUHA | OCHOBHUMH CBOOOIaMHU 0€3 TUCKpUMI-
HaIil.
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Kaprorpaduueckne moaean ropoga XapbsKoBa s JII0Ael ¢ OrpaHHYeHHBIMA BO3MOKHOCTSIMH
C. M. Auppees, B. A. XKuiun

AnHoTanus. IIpenmerom Hcciie0BaHHs SIBISCTCS METOMKA IOCTPOCHHS TEMaTHYECKUX KapTorpaduueckux moxeneit
JUISL aHAM3a M MPUHATHA PEIleHUs 10 MH(PacTpyKTYpHOH OOCTAaHOBKE B HACEJICHHBIX ITyHKTaX KacaTeNIbHO €€ JOCTYITHOCTH
JIFOJSIM C OTPaHUYECHHBIMHI BO3MOXKHOCTSIMH. O0BEKTOM HCCJIeJ0BAHMS SBIISCTCS IIPOLIECC CO3/IaHMS Pa3IMYHbIX TUIIOB TEMaTH-
YeCKUX KapTorpa)MuecKux MoelIel, conepkalmx crenuduueckyro HHGOPMaLUIo O JOCTYITHOCTH ONPE/IeNICHHBIX TePPUTOPHIA
JUISL JIULL C OTPaHUYCHHBIMU (DU3MYECKUMHU BO3MOXKHOCTSIMU. Ile1b10 paGoThI sBIIsIeTCS MOBBIICHHE MOOMIBHOCTH JIFOJIEH C Or-
PaHMYEHHBIMU BO3MOXKHOCTSIMH 32 CueT MH(GOPMAILIMOHHOM MOANEPKKU Ha OCHOBE aKTYaJIbHBIX KapTOrpapuueckux Mozelnei Ha
npuMepe ropona Xapekosa. BeiBoabl. IIpoananusupoBana o0miast CUTyalusi U CTATUCTUYECKUE JAHHbBIE 0 COCTOSIHUIO MHBA-
JHMIHOCTH rpakiaH B Ykpaune u crpaHax EC. Onpenenero, uto B YkpauHe Oonee 2,6 MIIH. 4eJIOBEK UMEIOT CTaTyC MHBaJIUJIA.
310 cocrasnser 6,1% oT o0LIel YNCIEHHOCTH HACENIEHHUs, U 3TU IoKa3aTesu exerofHo pacryrt. [Toutn 80% uHBanumoB B Yk-
pauHe — 3TO oM TpynocnocoOHoro Bo3pacra. Ha 1 stHBapst 2016 ynenpHBINH Bec JHI, UMEIOMUX | Tpyny MHBaINWIHOCTH,
cocrasuna 10,7% (250,3 Teic. yenosek), Il rpymmy - 37,8% (919,0 ThIc. WenoBek), III rpymmy - 45,5 % (1 291,2 ThIC. YenoBeK).
CaMbIMH pacHpOCTPaHEHHBIMH O0JIE3HAMHU, KOTOPbIE MPUBOAAT K MHBAJIUAHOCTH, SBJISIOTCSA OOJIE3HU CHCTEMbl KPOBOOOpAIEHUS
(24,4%), 3nokauecTBeHHBIE HOBOOOpasoBaHus (20%), Gone3Hn KocTHO-MbImeuHOH cucteMsl (11,1%), Oonesnu rnas (3,7%),
SHIOKPUHHBIE OOJIE3HH, PacCTPOMCTBA NUTAHUA M HapylleHus oOMeHa BewecTs (4,2%). [Ipoanann3upoBaHbl OCHOBHBIEC NIPU3HA-
KU JJOCTYITHOCTH JIJIsl HHBAJIMAOB BO3MOXXHOCTH BE/ICHUsI HE3aBUCUMOM JKM3HH. BbINonHeH 0030p IPOEKTOB MONAEPKKH Jrojeit ¢
OrpaHMYEHHBIMH BO3MOXHOCTAMHM B YKpauHe. B pamkax peanmusanuum B ropozge XapbkoBe MexIyHapoJHOrO IpOeKTa
«Secondary Cities» 110 3aIUTe COLMATBHO YSA3BUMBIX CII0E€B HAacEJICHUsI YKpauHbl pa3paboTaHa U BHEJPEHA METOUKA IOCTPOe-
HHS KapTorpaduueckux MOZeNel Juisf Joied ¢ OrpaHHYeHHBIMH BOSMOXKHOCTSMH. IIpe/uiokeHHass MEeTOIMKa HPENoCTaBIIseT
IpaXkJlaHaM U PYKOBOJCTBY JIOOBIX aJIMHHHUCTPATUBHBIX TEPPUTOPHAIIBHBIX €IMHHL] YKPAUHBI IEPCHEKTUBBI Ul 00eCIeueHus
JIMIAM C MHBAIUHOCTHIO BO3MOXHOCTH I0JIb30BAThCS BCEMH KOHCTUTYLIMOHHBIMH IIPaBaMH 4€JIOBEKa U OCHOBHBIMU CBOOO#aMU
0€3 TUCKPUMUHALIH.

Kao4ueBble caoBa: JIFOAM C OI'paHUYCHHBIMH BO3MOXHOCTSIMU KapTOFpa(i)I/I‘-IeCKI/Ie MOICIIN, obecrieueHue CBO6OZ[ 0e3
JAUCKpUMHUHAIIUU.

Cartographic models of the city of Kharkiv for people with disabilities
S. Andrieiev, V. Zhilin

Abstract. The subject of the study is the methodology for constructing thematic cartographic models for analysis and
decision-making on the infrastructural situation in settlements regarding its accessibility to people with disabilities. The object of
research is the process of creating various types of thematic cartographic models containing specific information about the ac-
cessibility of certain territories for people with disabilities. The aim of the work is to increase the mobility of people with dis-
abilities through information support based on relevant cartographic models on the example of the city of Kharkov. Conclusions.
The general situation and statistical data on the state of disability of citizens in Ukraine and the EU countries are analyzed. It is
determined that in Ukraine more than 2.6 million people have disability status. This is 6.1% of the total population, and these
figures are growing annually. Almost 80% of disabled people in Ukraine are people of working age. As of January 1, 2016, the
proportion of people with a disability group I was 10.7% (250.3 thousand people), group II - 37.8% (919.0 thousand people),
group III - 45.5% (1,291.2 thousand people). The most common diseases that lead to disability are diseases of the circulatory
system (24.4%), malignant neoplasms (20%), diseases of the musculoskeletal system (11.1%), eye diseases (3.7%), endocrine
diseases , eating disorders and metabolic disorders (4.2%). The main signs of accessibility for disabled people to lead independ-
ent lives are analyzed. A review of projects supporting people with disabilities in Ukraine has been completed. As part of the
implementation of the Secondary Cities International Project in Kharkiv to protect socially vulnerable segments of the population
of Ukraine, a methodology for constructing cartographic models for people with disabilities has been developed and imple-
mented. The proposed methodology provides citizens and the leadership of any administrative territorial units of Ukraine with
prospects for providing persons with disabilities with the opportunity to enjoy all constitutional human rights and fundamental
freedoms without discrimination.

Keywords: people with disabilities; cartographic models; ensure freedom without discrimination.
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METOJl BUSHAUYEHHS OIITUMAJIbHUAX IMTPOITY CKHUX 3JATHOCTEM
KAHAJIIB 3B'SI3KY T'NINEPKOHBEPTEHTHOI MEPEXI

Anotanis. Ilpu BupienHi 3aBraHb 0OMiHy iH(pOpPMALIi€rO B TINEPKOHBEPIeHTHIN Mepexi BUHUKAE 3aB/laHHs BU3HAYCH-
Hsl ONTHMAJIbHUX NPOITYCKHUX 3/laTHOCTeH KaHauiB. IIpeqMeTom JocitiizKeHHsI € CTPYKTYypa cucteMu (i3sM4HHX KaHaliB
3B’SI3Ky TilEpKOHBEPreHTHOI Mepexi. MeTa pocIiKeHHsI — pO3pOOIECHHS METOy BU3HAYEHHS ONTUMAJIBHUX IPOITYCKHHUX
37aTHOCTEH KaHaJliB 3B'I3KY IilIEpPKOHBEPICHTHOI MEpexi, KOTPUH OpieHTOBaHWI Ha BpaxyBaHHs OCOOIMBOCTEH (yHKIIiO-
HYBaHHSI I'IIEPKOHBEPIeHTHOI MEpexi Ta KOHKPETHI 0coOnuBOCTi 1i ekcruryaranii. PesyasraTn. OTprMaHO aHANIITHYHI BU-
pa3u Juls BU3HAUCHHS ONTHMAJIbHUX HPOITYCKHUX 37aTHOCTEH KaHAJIiB IilIEpKOHBEPIeHTHOI MEPEXXi 3a JI0IIOMOr0K0 METOLY
HEBU3HAUCHUX MHOXHUKIB Jlarparxka rnpu oOMeXeHHsIX Ha BapTICTh OPEH/M KaHaJIIB 1 MiHiMi3alli il cepetHbOl 3aTPHMKH,
a00 npu 0OMEXEHHI cepeIHbOI 3aTPUMKH y MEPEKi 13 BU3HAUCHHAM MiHIMaJIbHOI BapTOCTi KaHaiiB. BucHoBok. 3anpono-
HOBAaHUH METOZ JO3BONIAE OOpAaTH ONTUMAIBHY CTPYKTYPY MEpexi 3B'I3Ky TilEpKOHBEPreHTHOI MEpexi, OpiEHTYIOUHChH

200 Ha ITi IBUIICHHSI IPOIYKTHBHOCTI CHCTEMH, a00 HA 3HIKEHHS BApTOCTI IIOCITYT'H OPEHIN KaHaJIiB.

Karo4doBi cj10oBa: xaHai 38°3Ky; rilepKOHBEPIeHTHA MEPEXKa; MPOITYCKHA 3/[aTHICTb; iHPOpMALiHHNI MOTIK.

Beryn

AHani3 npodiemMn Ta HaykoBMX myOmikanid. Ha
CBOTO/IHI TTpU BUOOPI MepexkeBol miat)opMu BCe YacTi-
1€ Bi/a€ThCs IepeBara KOHBEPIeHTHHUM 1 TilIepKOHBeE-
preatHuM twiatdopmam [1, 2], aki npumyckarots 00'e-
JHAHHS MaM'sATi, 00YHMCITIOBAIEHUX 1 MEPEKEBUX peCyp-
CIB y myII, 3a3/1aJieriib CKOH(IrypOBaHUX Uil poOOTH B
nara-neHTpi [3]. IimepkoHBepreHTHa ImiatdpopMa Mae
LIEHTpaIi30BaHe YIpaBIiHHS PI3HHUMH pecypcaMu Me-
pexi, sike 3/1IHCHIOETHCS 3a JIOIIOMOTOI0 3arajibHOI KOH-
coii aamiHictpyBaHHs [4, 5]. LleHTpanizoBaHe ympag-
JIHHS OTpe0ye OB CKIIAJHUX MPOLEAYP YIPaBIiHHS
pecypcamMu cucreMu. BUHMKa€ NUTaHHS BU3HAYCHHS
OINTHUMAJBHUX MPOITYCKHUX 3/IaTHOCTEW KaHANIB 3B'S3KY
TiepKOHBEPIeHTHOI Mepexi [6].

Ha cporozani po3po0iieHi i MIUPOKO BUKOPUCTOBY-
I0ThCSl TOCUTH 0araTo MeTOZiB BU3HAYEHHS ONTHMAaJlb-
HOTO ONTHMAJIHHX IPOIYCKHUX 3[JaTHOCTEH KaHaiB
3BSI3KY: TOYHI METOAM, 3alpPOIOHOBaHI B podoTax [7—
10]; HabmKeHi, 10 J03BOJISIOTH OTPUMYBATH JIOKAJIbHI
onTuUMaibHi pimenns [11, 12]; uncenbHi i eBpUCTHYHI
METOJM, IO BPaxOBYIOTh creludiky 0a30Boi Mepexi
[13, 14]. ITepepaxoBaHi METOIH ISl ONTUMI3ALIii 00CATY
pecypciB IIpyu yIpaBJIiHHI HE B IIOBHIN Mipi BPaxOBYIOTh
JIMCKPETHUI XapaKTep MEPEeXKEBUX PECypCiB 1 MOXIH-
BOCTI cucTeMH (Pi3MYHMX KaHaJIB 3B’s3Ky. Takox HH3Ka
MPUMYIIEHb TIPH ONTHMIi3amil MPOITYCKHUX 3aTHOCTEH
Mepex Iepeladl JaHuX, CIPOLIYIOTh IHTEPIPETAIio
Pe3yabTATIB, ajie JOBOJI YacTO HE BiMOBiAae peaTbHUM
ymoBaM (yHKIioHYBaHHsI Mepexi [15-18]. OcobmuBo
Lle TOMITHO TIPU aHaji3l TiepKOHBEPTEHTHUX CHCTEM
[2]. OTxe, HEOOXiMTHO PO3POOUTH METO METOIY BU3Ha-
YEeHHs ONTHMAJIBHUX INPOITYCKHUX 3/IaTHOCTEH KaHaiB
3B'SI3KY T'IIEPKOHBEPTEHTHOI MEPEKi.

IMocTanoBKka 3aBHaHHS. METOIO CTaTTi € po3po0-
JICHHSI METOAY BH3HAYEHHS ONTHMAaJIBbHUX INPOMYCKHUX
3MaTHOCTEI KaHaIiB 3B'SI3KY TilIEPKOHBEPIEHTHOI Mepe-
K1, KOTpUI OPIEHTOBaHMI Ha BpaxXyBaHHS OCOOJIMBOC-
Teil (yHKIIOHYBaHHS TilEPKOHBEPTEHTHOI MeEpexi Ta
KOHKpETHI 0COOIMBOCTI i1 eKcruryararii.

Pe3yabsTaTn gociaigxkenb

Onrtumisalist CTpyKTypH Mepex 3B'sI3Ky npu o0pa-
HOI TOIOJIOTIi 3BOMUTHCS 1O BUOOPY MPOIYCKHUX 37aT-
HOCTEW KaHaJiB 3B'S3KYy W PO3MOALTY TMOTOKIB MO HHX
[11]. BXigHUMH JaHUMHU JUTS BUPILIEHHS IIOTO 3aBJIaH-
HS € MaTPUIIA BUMOT, a TAKOX 3aJIeKHICTh MK IIPOITyC-
KHUMH 3JIaTHOCTSIMU KaHaJB 3B'A3Ky Ta iX BapTiCTIO.
Pimnennst 3ama4i BU3HA4YEHHS ONTHMAJBHHUX IIPOITYCK-
HUX 3[]aTHOCTEH KaHaNiB 3B'SI3Ky € MOXJIMBUM TIpH Ta-
KX YMOBax:

1) BUKOHaHHI OOMEXEeHb Ha BAapTICTh OPEHIOH Ka-
HauniB Mepexi (C < C,,,) 1 MiHIMI3aLii cepenHbol 3aTpu-
MKH (T, — min);

2) BUKOHAaHHI OOMEKEHb Ha CEPEIHIO 3aTPUMKY Y
Mepeki (Teep < Tegpsao) 1 MiHIMIZALIT BapTOCTI OpeHIH
kaHaJtiB Mepexi (C — min).

[Tpu Takiii mocTaHOBI 3aBJaHHS 3MIHHUMH € TIPO-
MyCKHI 3MaTHOCTI KaHATIB 3B'SI3KY V;, Ta TOTOKU A;.
HeoOxinHO 3HalTH Taki 3HAaYEHHs MMPOITYCKHUX 31aTHO-
cTel KaHaliB 3BS3KY Ta MOTOKIB, PO3MOAIJIEHUX MO HUX,
TIPY SIKMX BUKOHYIOThCSI BUIIIEHaBeIeH! yMOBH 1 Ta 2.

301IbIIEHHSs TIPOYCKHOI 3/1aTHOCTI KaHAIB 3B's3-
Ky 3MEHIIYyE CEpPeIHIO 3aTPUMKYy B Mepexi, aie 301ib-
LIye BapTiCTh OPEH/AM KaHAJIB, IO € OCHOBHOK 0CO0-
JUBICTIO 3amadi omnTuMizallii. /I KOXHOrO KaHaTy
3B'3KY TIMEPKOHBEPTCHTHOI MEPEXKi € 3aJICKHICTh MiXK
fioro BapTicTio C; Ta TPOMYCKHOIO 3AaTHICTIO V. Bap-
TICTh KaHATY TaKOX 3aJISKUTh Bil Horo nqoBxuHU. [Ipu
AHATITUYHUX JTOCIIKCHHAX 3aJICKHICTh BAPTOCTI JIiHIT
3BSI3KY BiJ ii IPOIMYCKHOI 3[]aTHOCTI 3a3BMYail BUCJIOB-
JIIOIOTH SIKUMOCH HemnepepBHUMH ¢QyHKisimu [11] 1 B
HAMIIPOCTIIIOMY BUMAIKY ISl 3aJISKHICTH MOXKE OyTH
3a/laHa JIHIHHOW (DYHKINEI0 BUTIIAAY:

C=k-V. (1)

[Mpunycrumo, 1o A1 KOXKHOTO KaHaly 3B'SI3Ky Bi-
JnoMui ToTiK A;. I[ToTokM makeTiB B pi3HUX HaIpsMKax
KaHaJIiB 3B'SI3Ky MOXYTh PI3HHTHCS MiX cobOoto. OHak
Ha MPAKTUI[ MPOIYCKHI 3MATHOCTI JUIs IMX KaHAiB
BUOUPAIOTHCS PIBHUMHU. BH3HAUNMO cepeHIO 3aTpUMKY
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Ha Mepexi 7, TMpeICcTaBUBIIM TiNEPKOHBEPTEHTHY Me-
pexy sk CMO tumy M/M/1. BBenemo crpouieHHst 10
i€l MOJIEeTi: BCI Yepru MakeTiB OymeMo MOB'A3yBaTH i3
BXOJIOM 10 KOXXHOTO KaHally; 3 KOXXHUM i-M KaHaJOM
OylIeMo 3 IpO TOCTABJISATH CEPEHIO 3aTPUMKY Ha IIbO-
My kaHaii 7; (odikyBaHHsSI 0OCIIyroBYBaHHs Ta 4ac 00-
CIIyrOBYBaHHS); Ha BXiJl 1-01 Yepru HaAXOAUTH ITyacco-
HIBCHKHUH MOTIK MAKETiB 3 IHTEHCHUBHICTIO A;; 9ac 00CIy-
TOBYBaHHSI PO3IONIIEHUH 32 €KCHOHEHIIAIbHUM 3aKO-
HOM i3 ceperHiM udacom obcayroBysanns p' - C. Lle
JTO3BOJISIE 3B'I3aTH 3aTPUMKY Beieto Mepexero (Ty,) i3
3aTpUMKaMH B OKpeMHUX KaHajax 7;, BHKOPHCTaBIIH
¢dopmyny Jlittna. Hexait y — 3aransHuii Tpadix B Mepe-
k1, TOOTO KUIBKICTh TAKETIB B CEKYHAY, IO HAIXOIAThH
B MEpexy 330BHi, abo 3amumarots ii. Toxi, sixkmo 7' —
cepeqHs 3aTpUMKa IaKera, T0 ¥ - 7 € CepeHbOI0 KIJIbKi-
CTIO TAKETiB, IO 3HAXOJATHCS B Mepexi. 3 IHIIOro
OOKY, KIJIbKICTh NIAKETIB B KOXKHIN 4uep3i 3 TUX ke Mip-
KyBaHb € A; - T;, a KIJIbKICTh TIAKETIB IO BCIX 77 KaHAJax:

n
V0= 1% . 2

i=l1
Aue yac 00CIYroBYBaHHSI € IPOMOPIIHHUM JIOB-
JKUHI TIaKeTa, TOOTO MOXXHA BBECTH mHapameTp L, 1o
XapaKkTepu3ye CEpeHIO TOBXKHUHY IakeTa. Toi cepeqHs
3aTpUMKa TaKeTa B MEpEeXi BHU3HAYAETHCS CepeiHIMU

3aTpUMKaMH Ha KaHajax:

To= (1 -2;), (3)

ae y; =V;/{,a { — NOBXHUHA TaKeTy.
[MincraBnsroun (3) B (2), OTpUMAEMO CEpPEIHIO 3a-
TPUMKY y BCif Mepexi SK (YHKIiI0 3MIHHHUX IPOITYCK-

HUX 3aTHOCTEH KaHaJIB 3B'S3KY:

S ); pi=

T= i A )1V )0-0y)) =

o, . (4)
=_Z /V Pi)
Vi=1

1
-yiaV A;

Minimizyemo Bupa3 (4). [ns 3a1aHOro MOTOKY B
KaHaJi HeoOXiJHA MEBHA MiHIMallbHA TPOMYCKHA 3/1aT-
HICTh A;L. SIKIIIO KaHAIU 3B'A3Ky OyIyTh MaTH MpPOIYC-
KHY 3JIaTHICTh A;L = p; 4epry Ha repeaavdy HeCKiHUeHHO
3pOCTYTh, IO € CTAHOM HacW4eHHS Mepexi. [le baunmo
Ha puc. 1, ne 7' = co. ToMy HeoOXiHO BUOpaTH MpoIyc-
KHY 3/IaTHICTh KaHaJy TpPOXH OiJbIIOI MiHIMaJbHOL
MPOITYCKHOI 37aTHOCTi. BHHWKae NUTaHHS, HACKIJIBKH
MPOITYCKHA 3/IaTHICTh KaHaJIy NOBHHHA IEPEBEPIIYBaTH
MiHiManbpHy BennumHy. Ilomyk excrpemymy QyHKii
(4) He MOXxe OyTH NPOBEICHUH 3HAXOHKEHHSIM YacCTKO-
BHX TOXIJHHX 3a V;, TOMy IO Ha IIi 3MiHHI HAKJIaJICHO
0OMeXeHHS 1 € QyHKIIIOHaJIbHA 3a1eXHICTh (1).

3arasibHa BapTiCTh OPEHAM KaHATIB TillepKOHBEp-
TeHTHOI Mepexi Moxxe OyTH BH3HA4eHa 3i CHiBBiIHO-
meHHs1 (K — xoedillieHT BpaXyBaHHS BapTOCTI KaHAJIB):

CzKiVl-. 5)

i=1

4 Y by

n

Aok AL Ak

Puc. 1. 3anexHicTs cepeJHbOI 3aTPUMKI
BiJl IPOITYCKHUX 37aTHOCTEH

Bupimmmo 3agady BU3HA4Y€HHs MiHIMaJbHOI 3a-
TPUMKH Ha MEPEeXi Npu 0OMeKeHH1 Ha 1 BapTiCTh:

Tzlip—'amm
Yi= I(V pi)

n
CzKZViSCM()

i=1

(6)

[Momyk MiHIMaBHOI cepeaHboi 3aTpumMku 7 i om-
TUMaJIBHUX 3HAYCHb MPOIYCKHUX 3JaTHOCTEH V;, mpu
3aJaHNX OOMEXKEHHSX Ha BapTICTh OpPEHIH KaHaJiB,
3MIACHUMO 32 JOMTOMOT'OK) METOy HEBU3HAYCHHX MHO-
xHuKiB Jlarpamxa. Ockiabku B (6) OOMEXEHHS Ha
3MiHHI V; ofHe, BBEAEMO €IUHHMI HEBU3HAYCHUI MHOXK-
Huk Jlarpamxka L. @yHKITIOHAT ONTHMI3AIl] IPEACTaBU-
MO Yy TAaKOMY BUTJISII

Z p’p “LK- g{ (7)

INoknagemo 3HauyeHHs BapTocTi C TPaHUYHOLO,
TOOTO

C = Cxa()~ (8)
[TpupiBHIOEMO 10 HYJISI BCI YaCTKOBI IOXifHI, TOO-
TO
oD
—=0. )
ov;
Toni
P _
1P S-LK=0, j=ln (10)
Y(\V. p.
(VJ P )

3 (10) 3Hax0MMO 3HAYEHHS IPOMYCKHUX 3JIaTHO-
CTEH KaHaIB 3B'I3KY:

Pi (11)

V.=p; +
P; PKy

Jlnst 3HaxomKeHHS MHOXHMKA Jlarpamka L mijc-
taBumo (11) y (6). Tomi

K- Z pl (12)

3a0 »

OTXKE,
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Kl n
L=7 Z \/Ei Csab_Kz Pi (13)
i=1 i=1

[MincraBnsroun (13) mo (11), orpumyemo onTu-

MaJbHI 3HAuYeHHS TPONYCKHHX 3AaTHOCTEH KaHaiB
3B"SI3KY, LIO JaI0Th MiHIMYM BHpPa3y (4):

n n
W=W+$Z-QM‘K;” KX |
P

P (14)
i=Ln;j=lm
ITo3HaumBIIH,

n n
dy = Csa()_KZpi szi (15)

i=l1 i=1

OIICPIKUMO.

Vi=pj+di\p; - (16)

3HaleMo MiHIMaJIbHE 3HAYCHHS CEPEIHBOTO Yacy
3aTPUMKH Y TIEPKOHBEPTEHTHIN MEpexi IpH 3aJaHOMY
oOMexeHHI Ha 11 BapTiCTh:

1 n
Toin =—— > AJp; -
min dl "Y P pl

Ternep BU3HAYMMO MiHIMaJbHY BapTICTh MEpExi
npu QiKCOBaHiM cepenHii 3aTPUMIIi, TTOKJIABIIH:

(17)

T:lf}_ﬁL_<Ta- (18)
v i-p)
n
C=K) V; > min, (19)
i=l
CritageMo (pyHKITOHAJT ONTHMi3aIlii:
D=k V+=y P (20)
iz YimVitei
[TpupiBHIOIOYN YACTKOBI MTOXi/HI HYIIO, TOOTO
oo
—=0,
o
OTPUMYEMO 7 PIBHSIHB BHIJISTY
L p;
K————l—7=0, 21)
Y -
(7 -p;)
3BIAKH
2
P Ky
;2 =p;— (22)
o)
JF
abo
. K-
p./ — p./ v . (23)
Vi=pj L

[MixcraBnsroun npaBy yactuny (23) y (18), orpu-
MYEMO:

24)

K &
L_YE\/E = T3a0 .

3HaleMO 3HAYCHHS HEBH3HAUCHOI'O MHOMKHHMKA
Jlarpanxa:

(25)

K & 2
L=7'Z\/p7i T -
i=l

[MixcraBnsroun (16) y (23) BUSHAYMMO ONTUMAIIBHI
3HAYEHHs MPOIMYCKHUX 3[aTHOCTEH JiHiH 3B'13Ky V;, 110
MIHIMI3YIOTh BapTiCTh OPEH/IM KaHAIiB MEPExKi =:

1 n
V.= pi+ fp . p;.
J J YT3a() ./; l

MiHiMaNbHy BapTiCThb OPEHAW KaHAIIB Mepexi
OTPUMYEMO 3 TAKOTO BUpPa3y:

(26)

Cmm=1<i(pi+y%ﬁiﬁ} 27)
i= 3a0 i=1

i=1

TTo3naunBIIM
Ly
d2 = Pi > (28)
yT3a0 i=1 l
OTPUMYEMO
Vi=pj+dyp; - (29)

TakuM 4MHOM, TIpH 3a7jaHOMy OOMEXEHHI Ha ce-
PEIHIO 3aTPUMKY Y TiIIEpKOHBEPIeHTHIH Mepexi BU3HA-
YeHI ONTHMAallbHI TPOITYCKHI CIPOMOXKHOCTI KaHaiB
3B"SI3KY Ta MiHIMaJIbHa BapTiCTh OPEHAN KaHAJIB.

B 000x BHIazikax ONTUMalbHI 3HAYEHHS MPOITyC-
KHUX CIPOMOXHOCTEH IEePEeBUIIYIOTh MIiHIMaIbHO I0-
MyCTHMi 3Ha4YeHHS p=A;-{, KOTpi HAaCHUYIOTb Mepe-
Ky, Ha IesIKy Benuauny AV;.

VY nepiioMy BUNaAKy Iisl BEIUYMHA JOPiBHIOE

1
AV =d\\p; (30)
a 'y IpyroMy BUNAAKY
2
AVE =dyp; 31)

3rigno piBustHHAM (30) 1 (31), nomaTkoBa nporyc-
KHa 3/IaTHICTh KaHaJIB 3B'SI3Ky MPOMNOpLiiHA KBaJApat-
HOMY KOPEHIO 3 BEJIMYMHU [TOTOKIB B JAHOMY KaHAJi.

BucHoBok

OTpyMaHO aHANITHYHI BUpPA3W Ui BU3HAYCHHS
ONTHUMAJBHUX IPOMYCKHUX 3/aTHOCTEH KaHaJIB Tirep-
KOHBEPIeHTHOI MEpeXi 3a JOMOMOrOl METOJy HEBH-
3HAYeHUX MHOXHHKIB Jlarpamka mpu oOMeXeHHSX Ha
3aTpUMKH, 200 IpH OOMEXEHHI CepeHbOl 3aTPUMKU Y
Mepexi 13 BU3HaYeHHSIM MiHIMaJbHOI BApTOCTI KaHAIIIB.
3arponoHOBaHUI METOI I03BOJISIE O0PATH ONTUMAJIbHY
CTPYKTYPY MEpEeXi 3B'I3KY TepKOHBEPTEHTHOI MEPEXI.

Hanpsam monanbmmx JocHigKeHb — peanizamis
3alpOIIOHOBAHOTO METOAY 31 3HATTAM OOMEKEHb Ha
MPONYCKHY 3AaTHICTh OKPEMHX KaHANiB y TilEepPKOH-
BEPIreHTHOMY CEPEOBHILII.
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Merton onpeneseHusi ONTUMAIBHON NPONYCKHOM CIIOCOOHOCTH KAHAJIA CBSA3U TMIIEPKOHBEPTeHTHON CeTH
C.T. Cemenos, H. I'. Kyuyk, H. B. JIykoBa-Uyiiko

AnHoTanus. [Ipu pemmennn 3agau oOMeHa HHpoOpManueil B rTUIIEPKOHBEPIeHTHOM CeTH BO3HUKAET 3aJ[a4a OIpe/lelIeHHs
OITUMAJIBHBIX IPOITYCKHBIX crocoOHocTell kaHanoB. IIpeaMeToM Mccje0BaHMs SBISIETCS CTPYKTYpPa CHCTEMbI (PU3MUECKUX
KaHaJIOB CBSI3U rurnepkoHBeprenTHou cetd. Ilens mceaenoBanus - pa3paboTka MeTOza ONPEEICHHUS ONTUMAIIBHBIX IIPOITYCK-
HBIX CIIOCOOHOCTEH KaHAJIOB CBSI3M I'MIEPKOHBEPIEHTHOH CETH, KOTOPBI OPMEHTHPOBAaH Ha y4eT 0COOCHHOCTEH (yHKLHMOHUPO-
BaHUsI I'MIIEPKOHBEPIeHTHON CeTH M KOHKPETHbIE OCOOCHHOCTH €€ dKCIuTyaTanuu. Pe3ysbraTel. [lonydeHsl aHanuTHYeCKUe BbI-
PaxeHHMs JUIS OIIPE/IeTICHHs ONITUMAJIBHBIX MPOITYCKHBIX CIIOCOOHOCTEH KaHaJIOB TUIIEPKOHBEPIEHTHOH CETH C OMOLIBI0 METO/1a
HEOMNpEETIEHHbIX MHOKUTENEH Jlarpamka NMpH OrpaHMYEHHsAX Ha CTOMMOCTh apeH/bl KaHAIOB U MHHHUMM3AIMU €€ CpelHeil
3aJIep’KKH, WIN IIPU OFPAaHWYEHHH CPEIHEN 3aJEep:KKU B CETH C ONpENENIEHNEM MHHHMAIbHON CTOMMOCTH KaHalloB. BeiBoa.
IpennokeHblit METO] MO3BOJISIET BBIOPATH ONTUMAJIBHYIO CTPYKTYPY CETH CBS3M I'MIIEPKOHBEPI'€HTHOW CETH, OpPHEHTHUPYSCh
11100 Ha MOBBIIICHHE TPOU3BOJUTEIBHOCTH CUCTEMBI, JIMOO HAa CHIDKCHHUE CTOMMOCTH YCIIYT'H apeH/Ibl KaHaJIOB.

KiamoueBble cI0Ba: KaHAI CBS3U; TUIICPKOHBEPIreHTHAs CETh, IPOITYCKHAA CHOCO6HOCTI>; HH(l)OpMaHHOHHBIﬁ IIOTOK.

Method of determining optimal batch capacities of hyperconverged network
S. Semenov, N. Kuchuk, N. Lukova-Chuiko

Abstract. When solving the problems of information exchange in a hyperconverged network, the problem arises of
determining the optimal channel throughputs. The subject of this study is the structure of the system of physical communication
channels of a hyperconverged network. The purpose of this study is to develop a method for determining the optimal bandwidth
of communication channels of a hyper-convergent network. It is focused on taking into account the features of the functioning of
the hyperconverged network and the specific features of its operation. Results. Analytical expressions are obtained for
determining the optimal bandwidth of the channels of a hyperconverged network. This was obtained using the method of
uncertain Lagrange multipliers with restrictions on the cost of renting channels and minimizing its average delay. Or, when
limiting the average delay in the network with determining the minimum cost of channels. Conclusions. The proposed method
allows you to choose the optimal structure of the communication network of the hyperconverged network. It focuses on
improving system performance, or reducing the cost of channel rental services.

Keywords: communication channel; hyperconverged network; bandwidth; information flow.
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METHOD OF WIRELESS TRANSMISSION OF DIGITAL INFORMATION
ON THE BASIS OF ULTRA-WIDE SIGNALS

Abstract. The subject of the study are the organization of wireless transmission of digital information based on ultra-
wideband signals. The goal is the development of models and methods for organizing broadband wireless communications
operating in difficult interference environments. The task is to ensure the stable and safe operation of communication
systems. The methodology is based on the method of generating ultra-wideband digital signals and the method of
extracting ultra-wideband information signals in the communication channel with interference. The methods used:
methods of analytical, simulation and inverse Fourier transform. The following results are obtained. A technique has
been developed for wireless transmission of digital information based on ultra-wideband signals, which includes a method
for generating ultra-wideband information signals with code spectral modulation and a method for extracting information
signals in a communication channel with interference. An assessment of the effect of interference on the quality of the
information being restored is performed. A special class of intra-system interference has been identified, which appears due
to the multiplicity of delays in the information bit stream 7 or 7. It is shown that their appearance leads to an increase in
the bit error when extracting information signals in the communication channel. A mechanism is proposed for eliminating
these errors by setting the multiple delays 7 and 7; when generating ultra-wideband information signals. Conclusions. The
use of communication channels with an ultra-wide frequency band makes it possible to simultaneously implement a set of
requirements for the electromagnetic compatibility of telecommunication systems, high-speed transmission of information
with high noise immunity with respect to external interference.

Keywords: ultra-wideband signal; wireless transmission; correlation technique; coherence.

Introduction

The rapid development of communication devices
and their widespread practical application in private life
for “smart homes” and at work (Industry Internet of
Things - IIoT) in the implementation of the concept of
“spatial intelligence” [1-3] requires the organization of
communication between devices by introducing
wireless digital information transfer . However, mobile
wireless networks today are faced with two trends that
will become in conflict with each other. The growth of
the processing power of mobile terminals entails the
growth of the processing capacity of applications
running on them. This, in turn, leads to an increase in
bandwidth requirements for mobile communication
channels. It should be noted that the volume of mobile
traffic is growing exponentially, and its appearance is
becoming more diverse.

At the same time, the efficiency of the available
frequency spectrum is close to saturation. The maximum
bandwidth that can be achieved is approaching
(within = 20%) to the border with Shannon. And further
improvements are likely to be too expensive to
implement and provide only limited benefits.

In order to cope with such a significant increase in
traffic, modern telecommunication systems must
provide the possibility of noise immunity of
transmitting digital information in a wireless network at
a speed of 1-2 Mbps, the probability of error per bit of
information is at least 10~ and low radiation power in
the frequency band up to 10 GHz. The 10 GHz
frequency band is due to the fact that less attenuation of
the radio signal that propagates in free space is observed
in this frequency range [4, p.34].

An analysis of existing technological solutions [5]
shows that they do not have the possibility of

simultaneously implementing a set of modern
requirements for high data transfer rates, the
requirements of electromagnetic compatibility of

telecommunication systems and their noise immunity
with respect to external noise and interference, as well
as countering the multipath propagation of radio signals.
Therefore, the development of models and methods for
organizing ultra-wideband (UWB) wireless
communications, corresponding to a complex of modern
requirements, is an extremely urgent problem.

1. Analysis of technical solutions

An analysis of existing and promising technical
solutions in the field of organizing UWB wireless
communications, conducted in 2002 by the US Federal
Communications Commission [5], proved that the main
place to use UWB signals is wireless personal area
networks (WPAN), which have a low cost equipment
and low power consumption. The Commission also
proposed a frequency range (3.1 ... 10.6 GHz) and a
power spectral mask for unlicensed UWB
communication systems (-41.3 dBm / MHz) [5].

Previously, ultrashort pulses (frequency band of
7.5 GHz, pulse length of 150 nsec.) were used as an
information carrier to increase the speed of information
transfer when implementing UWB communication.

In addition, each pulse corresponds to one bit of
information, which makes signal processing at the
receiver very simple. Use of this technology is included
in the IEEE 802.15.3a standard. However, due to
limitations on the amplitude, the distance for transmission
does not exceed 10 m., which is a significant limitation
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for its use. To eliminate this limitation and increase the
communication range, the signal level should be
increased to 3 V, which contradicts the tendency to
reduce the supply voltage and power consumption. Even
more problems arise if it is necessary to ensure a
transmission range of more than 50-60 m.

The solution to this problem is the transition from
the transmission of one bit by one pulse to the
transmission of one bit of information by a series of
pulses [6]. In this case, while maintaining the radiation
energy by one bit, it is possible to reduce the energy that
falls on one pulse proportional to the number of pulses
in a series. This means moving from signals with a
single base to signals with a large base. Moreover, the
basis of an ultrashort pulse signal is the product of the
signal duration by the width of its spectrum.

The use of a sequence of ultrashort pulses for
encoding an information bit is proposed in the IEEE
802.15.4a standard. However, in this case, the radiation
signal in the framework of the implementation of this
standard impose certain restrictions:

1. The maximum spectral density of UWB signals
is limited to -41.3 dBm/MHz. Therefore, even when
using the entire permitted range, the integrated radiation
power should not exceed - 2.4 dBm.

2. Limit peak power. It should not exceed 0 dBm
in the 50 MHz band. Thus, for the frequency band of
500 MHz, we have limitations of 20 dBm, and for the
band of 2 GHz - 32 dBm.

3. Typically, the supply voltage of UWB
communication systems in unlicensed systems does not
exceed 2 V. Therefore, the voltage to the antennas will
not exceed 1 V. Thus, when the antenna is matched to
50 Ohms, the peak power should be limited to 10 mW.

2. Methods of wireless transmission of digital
information on the basis of UWB signals

Information is transmitted in radio systems with
UWB spectrum by simultaneously emitting a coherent
reference signal and a modulated information signal. In
this case, the frequency range for communication
systems is selected based on the requirements for the
frequency resource for the unlicensed use of UWB
signals with a low power of isotropic radiation, does not
exceed the established limit [5].

2.1 Method for the formation of UWB
information signals with code spectral modulation

An ultrawideband signal is formed in the form of a
normal random process n(f) with a zero mean value, a
uniform spectrum S(¢) a frequency band Af and a short-

range correlation R, (t)=ocyR,(t) for a short

coherence time 1, =I1/Af The variance ci
characterizes the average power of a random signal
n(t).

The functional diagram that implements the
proposed method is shown in Fig. 1.

«1»

DF

«1» or «0»

«0»

oL =1
> DL
; n(t-T;)
n(t)
z,0(t)=n(t)+ n(t ~Ty,)
n(t) + L
n(t)
Y n(t —Ty )
> DL
o =T

Fig. 1. Functional diagram of the formation of ultra-wideband information signals

The generator (G) in self-oscillating mode
generates a sequence of ultrashort pulses - chips with a
period of arrival ¢, which is fed to the input of a digital

bandass filter (DF), which generates a signal n(¢). From
the output of the DF, the ultra-wideband signal n(¢) goes
to the input of the modulator, in which the division into
information and reference signals is carried out. The
transmission rate of information binary bits Cp depends
on the duration Tp of each information bit Cy=1/Tp .

The number of chips on the duration of each
information bit determines the following ratio
Np=Tg/ty .

It was noted that all implementations of a random
signal in a stream of information bits are mutually
orthogonal.

The modulator has two delay lines. The reference
sequence of chips of the information signal is delayed in

the first line at the time 7; upon receipt of the symbol
«1», or in another delay line at the time 7, upon receipt
of the symbol «0». Switching delay lines from T; to 7 is
performed respectively by the stream of binary bits «1»
or «0» from the information source. The channel
switching process is shown in Fig. 1.

Moreover, we believe that the transmission

coefficients Hj g = hy g -exp(i@l’o) and the delay Tj

of both lines are independent of the frequency f in the
UWB band Af of the signal n(f) so that the following
conditions are met:

hy=hy=1;08;=067=0. (1

In the linear adder, the reference signal n(f) is
added to one of the UWB chips of the signals delayed
by the time 7, or T, depending on the arrival of the
characters «1» or «O».
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Zl’o(t)=n(l‘)+n(f—7—i’0), (2)
where Z(¢) — total signal; n(f) — UWB reference

signal;
while 7; .

”(f—Tl,o) — information chip, delayed for a

The power spectrum of the total UWB signal
Z1o(t) is calculated over a duration time T of one

information symbol modulated by a periodic function in
the form:

S, (f)=2§n (f)~(l+cos(2nfT1’0)), 3)

where S (f) and Sy (/) are random estimates of the
power spectrum for the total Z (t) and reference n(¢)

UWB signals for a finite analysis time 7y .

Compilation of completely incoherent signals
occurs when delays 7, and T; of information signals

n(t—T;) and n(t—Ty) relative to the reference signal
n(t) significantly exceed the coherence time

~1/Af
UWRB signal n(?):
Tio>> 1. or To(Af)>>1. 4)
In the case of interference of completely

incoherent UWB signals, when conditions (4) are
satisfied, the spectral density (3) is modulated by a
harmonious function depending on the frequency f with
a periodicity scale equal to

8- fro(t)=1Tip .

Power spectra calculated over a finite time 73,
equal to the length of the information bit are random
functions. The frequency band of UWB signals is Af,
and the coherence time is on the order of

~1/Af .
The power of the total UWB signal Zj(¢)

determines its dispersion cg and is equal to twice the
power

2 2
c; =20,

of the initial signal n(f) under conditions of complete
incoherence of the reference and delayed UWB signals
[7, 8]. The total signal from the transmitter output enters
the communication channel with additive Gaussian
white noise.

We assume that the transmission coefficient of the
communication channel does not depend on the
frequency and is equal to unity in the band Af of the
UWRB signal n(¢).

2.2 Method for extracting information UWB
signals in a communication channel with interference

The received signal in the form of an additive
mixture of the total signal and the Gaussian noise is fed
to the input of the DF with the same passband Af, as in
the transmitter (Fig. 2).

r(t)=z,0(t)+S(t)

Correlator

DF

\ J
w
>
/

fm——————

Comparator

Fig. 2. Functional diagram of the receiver
with UWB signal processing

At the output of the DF filter, a signal is generated
in the form of the sum of the transmitted UWB signal

Z1(t) and the Gaussian noise spectrum S(z) matched
by the spectrum.

r(t)=Z(t)+ ()

=( f—Tlo) +8(t

The interference S(¢) has a dispersion c? with a

)

fast-falling correlation

R, (t) =03R, (1)

and the uniform spectrum S| (t) in the same frequency

band Af, as for the information signal Z;(¢). The

signal-to-noise ratio (SNR) at the receiver input
determines the ratio of the received signal power and
Gaussian interference in the form

g=02/ci =20} /0] .

We assume that the useful signal is Z;o(z) and

random interference S(¢) is completely incoherent with
each other.

Then the power spectrum for the received signal
r(f) s defined as:

(/)=
-2S, (f)-(l+cos(2nﬂ"l’0))+§s (f)-

Spectrum (6) has the function of periodically
modulated in frequency according to the bit stream and

(6)

component S (f) in the form of an interference
spectrum. In formula (6), the spectra S, (f), Sy (f)

and Sy (f) for the received signal #(f), reference signal

n(t) and interference S(f) are random estimates for a
finite time duration T, information transfer bit.

The solution to the problem of removing UWB
information signals in a communication channel with
interference is carried out by the inverse Fourier
transform of the measured power spectrum (6) for the
received signal (5) [9].

The receiver coherently compresses the received
UWB signals (5) into the frequency band of the
transmitted messages according to the results of double
spectral analysis.
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The expected correlation R, (t) is calculated from
the inverse Fourier transform of the measured power
spectrum S, (©), @=2nf the received signal (7).

R (1)=[" S, (0)e™ do. (7)

The complex autocorrelation function calculated
by formula (7) using relation (6) for the power spectrum
of the received signal (5) has the following form:

Rr(7)=

~ ~ A ®)
= | 2Ra (1) + Ru (1= Tig ) |+ 07 R (2).

The complex autocorrelation function of the
received signal has an information correlation peak

ci Ru (I—TLO) with offset T, or T, according to the
binary bit stream (1; 0). also has autocorrelation

functions 267 Ra (1) and o2 Rs (1) for the reference

UWRB signal n(f) with double power 2 ci and external
2

interference S(f) with power o .

The correlator in the receiver (Fig. 2) has a digital
AS spectrum analyzer and a digital Fourier processor -
BZPF.

At the output of the digital spectrum analyzer,
during Ty of each transmitted bit, the power spectrum
of the received UWB signal is determined in the form
(6). The digital Fourier processor performs fast
inverse Fourier transform for an array of digital
reviews, which are formed at the output of the AS
spectrum analyzer.

Based on the results of double spectral
processing during the appearance of each bit of
information, the quadrature components for the
complex autocorrelation function (8) are determined
in the form:

Rrycos (1) =2 j(;” S,(f)cos(2nf)df; (9, a)

Rrsin()=2[ S,(N)sin(2nf)df.  (9,b)

The module for the complex autocorrelation
function is calculated as the mean square value of the
real and imaginary parts in the form:

2
kr (T)‘ = |:kf’cas (T)+}éf,sin (T):| . (10)

The quadrature components Ry .cos (t) and
kr,sin (t) of the complex autocorrelation function

R, (t) are determined by the fast inverse Fourier
transform using the basic functions cos(wt) and

sin(wt) from T; or T, the power spectrum (6) for the

received signal [10].

The comparator at the output of the digital Fourier
processor (Fig. 2) compares the information correlation
peaks with a shift of 7, or 7, for module (10) and

determines from them the largest correlation peaks that
correspond to the transmitted bit «1» or «0». Thus, the
receiver performs unambiguous restoration of the
transmitted binary information.

2.3 Assessing the impact of interference on the
quality of information recovery

The influence of external noise in the
communication channel is accompanied by an increase
in random outliers for the autocorrelation function
R, (t) in the information

region of peaks

2 53; Ry (r —Tl,o) with a shift t=7;, which leads to an

increase in the error when restoring the transmitted
binary information to the receiver.
Level of random lateral emissions for the module

R, (r)‘ depends on the shift T, which complicates the

procedure for subsequent extraction of the transmitted
information. Under the influence of external noise, the
relative value of information peaks with a shift of
=Ty decreases. Abnormally large lateral emissions

for the module

R, (r)‘ observed at multiple shifts

t=jTi0 (/=2,3,4). First of all, this concerns the double
delay multiplicity t=27;, both in the absence of

interference and under the influence of interference in
the communication channel.

Lateral outliers with a triple delay ©=37;, are

characterized by a lower amplitude so that they are
difficult to identify by the arrival of one information bit.

The autocorrelation functions 2c6%Ry(t) and

62 Rs(t) also have correlation peaks with zero shift
t=0. The total value of the correlation peaks
262 Ra(0) and o2 Ry (0) with a zero shift t=0 can
significantly exceed the level of information peaks
ci Ry (r - Tl,o) when exposed to powerful interference.

Long-range random outliers for the autocorrelation
functions 262 Ra (1) and o2Rg(t) with a time shift
T>>1, also reach the position of information peaks

ci Ry (I—TLO) with offset 7, or 7, and affect them,

which leads to a shift in the estimate for information
peaks and an increase in bit error during information
retrieval at the receiver.

Thus, a special class of intra-system interference is
determined due to the multiplicity of information delays
Ty or T7.

Random emission of correlation peaks with
multiple landslides ;7 (j=2,3,4) lead to an increase in
the bit error for UWB communication systems when
multiple delays 7, and T; are set when applying code
modulation during transmission, for example,

T]ZZT(); T1:3T().

So, under conditions of double multiplicity
T, =2T, the position of the information peak with a
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shift 77 is combined with the position of the lateral
correlation peak with a multiple delay of 275.

When transmitting a «0» bit with a delay Tp
abnormally high fluctuations occur with a multiple
offset of 27, for the autocorrelation function module

R, (r)‘ at the location of the information peak T;. As a

result, the probability of an erroneous decision in
registering a «1» bit increases, when in reality a «0» bit
is transmitted. Elimination of additional intra-system
interference due to the multiplicity of information
delays in UWB communication systems consists in the
set of multiple delays 7; and 7 among themselves in
the process of code spectral modulation of UWB signals
in the transmitter. Indeed, with multiple delays T, and T
for information UWB signals, the important condition
T ¢jT() 022,3,4) is fulfilled.

In this case, there is no overlap in the secondary
spectrum of the position for the information peak 77,
which corresponds to «1» bit, and the position for side
peaks with multiple landslides j7,, which occur during
the transmission of «0» bits. Moreover, random outliers
at lateral correlation peaks with multiple landslides ;7
(j=2,3,4) do not affect the reliability of binary symbol
transmission under conditions 7 # jT, when delays are
not multiple.

3. Analysis

The information signals in the interference
communication channel are removed by the inverse
Fourier transform from the measured power spectrum
for the received signal, whose autocorrelation function
is an information correlation peak with a shift 7 or Tj
according to the binary bit stream and the
autocorrelation function for the reference signal and
external interference. Further comparison of information
correlation peaks with a shift of T or T, determines the
largest of them, which corresponds to the transmitted bit
«1» or «0».

The influence of external noise in the
communication channel is accompanied by an increase
in additional random outliers for the autocorrelation
function in the region of information peaks, which leads
to an increase in the error in recovering the transmitted
binary information in the receiver, especially due to the
multiplicity of information delays 7, or 7. The
elimination of these additional intra-system interference
consists in the establishment of multiple delays 7, and
T, in the process of code spectral modulation of ultra-
wideband signals in the transmitter.

Conclusions

The developed technique for wireless transmission
of digital information on the basis of ultra-wideband
signals, which includes a method for generating
information signals with code spectral modulation and a
method for extracting information signals in a
communication channel with interference. The impact
of interference on the quality of the recovered
information has been evaluated. It is shown that the use
of communication channels with an ultra-wide
frequency band makes it possible to simultaneously
implement a set of requirements for the electromagnetic
compatibility of telecommunication systems, high speed
information transfer and noise immunity with respect to
external noise and interference.
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Meronnka 0e3npoBoaoBoi nepegaqi nugposoi ingopmanii Ha rpyHTI HaAIIMPOKOCMYTOBHX CHTHAJIB
O. A. Cepxos, K. A. Tpyouaninoa, M. Mesitic

Anotanisi. Ilpeamerom BHUBYEHHA € opraHizauis Oe3npoBonoBoi mnepenadi nudposoi iHpopMmamii Ha TpyHTI
HaJIIMPOKOCMYTrOBUX cUrHaiiB. Mera — po3poOka Mozenel i MeTOHiB oOprasizauii HaJIIMPOKOCMYTrOBOIO OECIpOBOLOBOrO
3B’S13Ky, IO IPAIfOE B YMOBAaxX CKIaAHOI 3aBajoBOi OOCTAaHOBKH. B OCHOBY METOIMKH IOKIAaZEeHO MeTon (hOpMyBaHHS
HaJIIMPOKOCMYrOBUX HU(POBUX CHrHAI