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Purpose. This article is devoted to the review of the modern methods of the designations creation for the We-maps
type geographic information systems (GIS). Those kinds of designations are wide-ranged and are gathered in the whole
libraries of symbols. Methodology. The methodologies involve determining the sequential steps that must be followed
when creating information designations that are appropriate for the We-maps use. The process of creating any map
includes a generalization of reality. Ordinary users and commercial companies both are interested in geographic infor-
mation data, which accelerate this area developing speed today. Originality. The authors introduces their own authentic
creation method for the We-maps type GIS designations. The main key of this idea is the usage of QR-codes; the com-
bination of the symbol with QR-code which will minimalize the losses during the recognition. Basic information about
the object is stored in the QR-code. The implementation of the idea was done in JavaScript with the use of the API
service Amap.com which is the leader of geographic information systems in China. The API service was selected, be-
cause the other GIS systems are either banned (Google maps) or uninformative (Yandex maps). This implementation is
represented by a marked map with authentic symbols. The geocenter of map is the Lanzhou Jiaotong University. Re-
sults. This map itself is a web page that is materialized by using hyper markup language (Html). When loading the web
page sends a request using JavaScript language to the web service to build the map. Several tools are situated on the
map: the zoom bar and the user's geolocation. Information about the user's location is received from the GPS coordi-
nates of the user or by the IP address of the nearest point on the network. The map has a 3D layer of the objects repre-
sentation for the ground orientation convenience. This information is located on the free git service GitHub in the public
domain. A code was generated for users to open this map. The code can be scanned by any device that has a camera
and a scanning program.
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CIIOCIb CTBOPEHHSI BIBJIIOTEKU CUMBOJIIB J1JI5s1 WE-KAPT
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Hanano orJisi cyyacHUX METOJIIB CTBOPEHHS Mo3Ha4YeHb st reoindopmaniiinux cucrem (I'IC) no tumy "We-kapr".
Taxi mo3Ha4yeHHs! CKJIaJaloTh 11l 0i0JI0TeKH yMOBHHUX MO3Ha4YeHb. MeTOHoOoril BKIIOYalOTh BU3HAYCHHS TTOCIIIOB-
HHUX KPOKIB, SIKHX HEOOXiJIHO JOTPUMYBATHCS IIPH CTBOPEHHI 1HGOPMaIiifHUX M03HAYEHb, NPUIATHUX JJIsl BAKOPUCTaH-
Hs B We-kaprax. [Iporec cTBopeHHs Oyb-IK01 KapTH, BKIIIOYaE B ceOe y3arajbHeHHs JIiHcHOCTI. Sk 3BHYaiiHi KOopHcC-
TyBadi, TaKk 1 KOMEpILiiHI KOMIIaHii 3aIiKaBlieHi B Te0iHQOPMAIIITHAX TaHUX, TOMY IIeH HAIPSM aKTHBHO PO3BHBAETHCS.
Po3pobineHo BIacHY METOJIOJIOTII0 CTBOPEHHS iH(OpMAaiHHUX TTO3HAYEHB IS Te0iH(POPMAaLiifHAX CUCTEM 3 BHKOPHC-
taHHsIM QR-komy. ['onoBHa ifes mosirae B 00'€qHaHHI YMOBHOTO To3Ha4eHHS 1 QR-kony 3 MiHIMambHEMH BTpaTamu
Jutst po3mizHanHs. OcHoBHa iH(popMallist mpo 00'exT 30epiraeTbes B QR-komi. Peanizarist inei Bukonana Ha Javascript 3
BukopuctanHsaM AP cepricy Amap.com sikuii € migepoM reorpadivanx iHpopmaniiiaux cuctem B Kurai. Cepsic API
6yB o0Opanwuii Tomy, 1o ixmi ['IC-cucremu abo 3aboponeni (Google maps), abo neindopmarusi (Yandex maps). lana
peastizallisi IpeICcTaBIeHa PO3MIUYEHOI0 KapToo 3 BIACHMMH YMOBHUMH MoO3HaueHHsMH. ['eoueHTpoM KapTtu € Jlanmko-
yCbKHUil TpaHCTIOpTHUH yHiBepcuteT. Cama KapTa sBise co000 BeO-CTOPIHKY, sika peali3oBaHa 3a JOIOMOTOI MOBHU
rimep-po3mitku (Html). ITix gac 3aBaHTa)KeHHs BeO-CTOPIHKH, HAJCHIAETHCS 3alUT 3@ JOMIOMOTOK MOBH JavaScript y
BeO-cepBic ais moOynoBM KapTH. Ha kapTi peamizoBaHi KiJibka iHCTPYMEHTIB: MaHedh MaciITaOyBaHHS i T€OJIOKAIis
KopucTyBaya. [HhopMallist Mpo Micle3HaX0KEHHsI KOPUCTyBaya BU3HAYAETHCS 32 JonoMororo GPS-koopanHar kopuc-
TyBada abo 3a |P-agpecoro Haitbmmxyoi Toukn Mepexi. Kapra mae 3D map npencraBneHHs 00'eKTiB Ha KapTi, AJIs 3py-
YHOCTI opieHTauii Ha MicueBocTi. JlaHa peanizallis 3HaX0AUTHCs Ha Oe3koToBHOMY Git cepaici GitHub y Binkpuromy
noctymi. st kopucTyBauiB OyB 3reHepOBaHHMH KOJ IS Iepexoay 1o JaHoi xapTH. Kojx Moxe OyTH BimckaHOBaHWH
OyIlb-SIKMM TIPUCTPOEM, 1110 Ma€ KaMmepy 1 porpamy Juist ckanyBaHHs QR-kxopiB.

Karouosi ciioBa: biomioreka cumsouis; We-kapru; T'IC; JavaScript, QR-xkox, Amap, API, Git.

PROBLEM STATEMENT. We- mapping is a tech- data acquisition, storage and software architecture.
nique of utilizing maps that are obtained from an infor- Geographic information consumers develop an under-
mation system for spatial and geographical data. We- standing of geographic phenomenon through the use of
maps are defined by the point of view of the consumer. visual representations of the immediate environment on
They usually involve a web browser on the clients end the maps. Cartographic designers use a wide range of
or any other program that makes the interaction possible. graphical and non-graphical generalization operators to
The geographic information system plays a vital role in simplify reality and communication [1]. For cartograph-
the service of developing we-maps. Experts often use ic designers it is presumed that there is never a single
GIS and we-maps interchangeably to ensure the investi- perfect design. Decisions made usually using GIS de-
gative competences are achieved. GIS is essential for pend on: desired output format, the audience, the mes-
we-maps since it makes it more interactive and helps in sage and the function the map should support [2].
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Communication of geographic knowledge is made by
cartographic designers by using graphic symbols to
present features on the map. Users of We-maps have
certain expectations since most we-maps use current
information hence while using this maps data has to be
updated from time to time.

MATERIAL AND RESULTS. Literature view. For
decades, most digital geographic information was con-
fined for use on desktop-based personal computers (PCs)
or in-house mainframes and could not be easily shared
with other organizations. GIS analysts would access
data from their own workplace computers that were
often connected to a central file server somewhere in the
office. Specialized software was required to view or
manipulate the data, effectively narrowing the audience
that could benefit from the data [3, 1]. With mass uptake
of the Internet in the mid-1990s, people began thinking
about how maps and other geographic information
could be shared across computers, both within the or-
ganization and with the general public. The first step
was to post static images of maps on HTML pages;
however, people soon realized the potential for interac-
tive maps. The first of these, served out by newborn
versions of software such as Map Server and Esri
ArcIMS, were horrendously pixilated, slow, and clunky
by today's standards [4, 5]. Limited by these tools, car-
tographers had not yet arrived in large amounts on the
web mapping scene, and most of the maps looked hide-
ous [6]. However, these early interactive web maps
were revolutionary at the time. The idea that you could
use your humble web browser to request a map any-
where you wanted and see the resulting image was lib-
erating and exciting. To get a feel for the web mapping
landscape at this time period.

These early, dynamically drawn web maps ran into
challenges with speed and scalability (the ability to
handle many simultaneous users). The server could only
accommodate a limited number of map requests at a
time before slowing down (at best) and crashing (at
worst). Web maps matured significantly in these two
metrics when websites began to serve out tiled map
images from regenerated caches [7, 8]. Why ask the
server to draw every single map dynamically when you
could just put forward an initial investment to pre-draw
all possible map extents at a reasonable set of scales?
Once you had the map images drawn and cached, you
could serve out the images as a tiled mosaic. Each tiled
map request was satisfied exponentially faster than it
would take to serve the map dynamically, allowing for a
server to accommodate hundreds of simultaneous users.
Following the lead of Google Maps, many sites began
serving out “pre-cooked” tiled map images using a crea-
tive technique known as Asynchronous JavaScript and
XML (AJAX) that eliminated the ubiquitous and annoy-
ing blink that occurred after any navigation action in
earlier web maps. Now you could pan the map forever
without your server gasping for breath as it tried to
catch up [4, 1].

Cartographers, who had largely been resigned to
trading aesthetics for speed in web maps, also realized
the potential of the tiling techniques. No longer would
the number of layers in a map slow down the server:
once you had regenerated the tiles, you could serve a

beautiful map just as fast as an ugly one. Web maps
became an opportunity to exercise cartographic tech-
niques and make the most attractive map possible. Thus
were born the beautiful, fast, and detailed “web 2.0”
base maps that are common today on Google, Microsoft
Bing, Open Street Map, and other popular websites. As
web browsers increased in their ability to draw graphics
using technologies such as SVG and later WebGL, the
possibilities for interactivity arose [8]. On-the-fly fea-
ture highlighting and HTML-enriched popup windows
became common elements. For several years, develop-
ers experimented with plug-ins such as Adobe Flash and
Microsoft Silverlight for smooth animation of map
navigation and associated widgets. More recently, de-
velopers are abandoning these platforms in favor of new
HTMLS5 standards recognized by the latest web brows-
ers without the need for plug-ins [9]. Although maps
had arrived on the browser by the mid-2000s, they were
still largely accessed through desktop PCs. The wide-
spread adoption of smart phones and tablets in subse-
quent years only increased the demand for web maps.
Mobile devices could not natively hold large collections
of GIS data, nor could they install advanced GIS soft-
ware; they relied on web or cellular connections to get
maps on demand. These connections were either initiat-
ed by browsers on the device, such as Safari, or native
applications installed on the device and built for simple,
focused purposes. In both cases, GIS data and maps
needed to be pulled from the organization's traditional
data silos and made available on the web [8].

Methodologies. Making We- maps comprises of dif-
ferent activities and these activities range from design-
ing the information on the maps, map designing, user
experience designing and promoting finished web maps.
During the designing process consideration of com-
pleteness, timeliness and authority is vital not only the
data modeling. Web interface is a necessity when de-
signing maps since they aid in the communication of the
map’s message and makes it appealing to the audience.
When compiling a web map some few things have to be
determined. The size and geographical extent has to be
shown on the map, resolution of this maps is determined
by this parameters. For making we-maps the following
parameters are considered

(@) Size

When making we-maps most designers usually es-
timate the 17 — or 19- inch monitors since most people
have that on their desktops. But with increasing tech-
nology the We- maps can be used on other devices such
as Tablets PCs, smart phones, or iPads. These maps may
work well on devices other than the primary mode but at
times they might not.

(b) Geographical extent

The geographical extent of We-maps can be pan or
zoomed at times this can cause greater extent than what
is shown on the screens. Restricting map extent is usual-
ly advisable in order to make sense in providing a global
view depending on the maps purpose.

(c) Map scale

Different maps may be given variable scales for
readers to zoom in and out. Separate maps are compiled
for each map scale to ensure that the zooming experi-
ence appears seamless.
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(d) Map projection

When considering projections of the We-maps over-
lapping with other web maps should be avoided. When
considering using these maps on Arc GIS Online, Bing,
or Google, Mercator projection is required. If different
projections are used anyone can use the map in mash up
using the same projection. Consideration of alternate
projections such as modified Winkel Tripel Projection
can be used when you don’t want anyone to use these
maps.

(e) Color

Technology used nowadays can display millions of
colors, using web-safe colors is a moot issue when mak-
ing we-maps. Most of the we-maps are in color but
color on the web is usually different to color on print. In
print colors are made of ink pigments, on computers
colors are created by combining red green and blue light
in different proportions and intensities. For instance,
white is a product of red, green, and blue light at full
intensity. The disadvantages of using an additive color
system is that light colors viewed on a computer moni-
tor are overly luminous and too harsh on the eye for
extended viewing [2]. The intensity of light radiating
from a screen displaying pure white can affect the clari-
ty of fine detail in type, point symbols, and line symbols
as well as intricate patterns, such as raster’s used to
show hill shades or elevation tints.
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Figure 1 — Table showing variation of colors
in a We- map

(f) Symbols

When making We-maps the symbols must be legible
with large enough texts which can be distinguished from
the background. A rule of thumb is that text and sym-
bols should be at least 10pixels high. This means that
depending on the PC one is using the points should be
accommodative enough. Contrast is required to enable
one to have the ability to distinguish a symbol from its
background.

() Fonts

Fonts designed for the web are encouraged to use
when making we-maps. Recommendation have shown
that Arial (or Helvetica on Macintosh), Verdana, Geor-
gia, Trebuchet, and Century Gothic (all installed on
Windows systems), and Lucinda Grande and Palatino
(installed on most systems) as the most popular fonts for
web design. When considering good fonts then one has
enough space between characters and within characters.

A tall x-height also opens up the space within a charac-
ter. These properties make fonts legible on screen. With
the exception of Georgia and Palatino, these are sans-
serif fonts. Serifs are the small lines or decorations add-
ed to the ends of the main strokes of the character that
theoretically help the letters flow and lead the eye
across text during reading. Serif fonts are very popular
in print. However, many designers and cartographers
believe that sans-serif fonts are more suitable for web
map design because serifs compromise the space be-
tween characters [10]. This holds true for small blocks
of text (e.g., labels on maps, titles, legend text), but for
large blocks of text, serif fonts are still easier to read.

Good web fonts

Figure 2 — web fonts as used in we-maps

(h) Resolution

Computer display resolution is low when compared
to print maps. For desktop computers, it is common to
design for a resolution of 96 dpi (dots per inch) because
all LCD monitors support this resolution. Newer LCDs
typically have a native pixel density of 120 dpi and 144
dpi. Choose resolution based on the type of computer
your target audience will mostly likely use. This low
resolution, coupled with the color projection issue, will
impact the cartographic design of a web map. Because
screen displays are pixels, no orthogonal lines and sharp
edges appear jagged. These jagged edges can be sof-
tened by adding pixels of intermediate color between
the object and the background (antialiasing), which
fools the eye into seeing a jagged edge as a smooth one

(i) Map marginalia

Maps have two basic components: the map itself and
information about the map, commonly called marginalia
(additional information outside the edge of the map
displayed in the margins). Map marginalia includes
titles, legends, scale bars, scale text, and north arrows,
as well as information about the data used, map projec-
tion, author, and publication date. With web maps, it
makes sense to include some of these items, but not all.
Characteristics of good web fonts (from sitepoint.com/
anatomy-web-fonts) All maps should have a title. For
symbology that may be unclear or confusing, include a
legend, especially if the map is for an international au-
dience. Cartographic conventions vary. Whether to
include a map scale depends on how much area is
shown on the map. If your map covers a large area or is
3D (i.e., is in a perspective rather than plan metric
view), scale will vary across the map, and a scale bar or
scale text would be inaccurate for all mapped locations.
For 3D maps and maps that use a projection other than
web Mercator, you may not want to include a north
arrow because orientation may vary across the map.
Instead, including a graticule (latitude and longitude
lines) or other grid is a good alternative that helps ad-
dress the scale issue as well.
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For web maps, it is very useful to include the author
and publication date and information on the data. Users
of web maps expect data to be current and accurate and
sometimes expect to be able to access the data. Know-
ing who made the map, when it was published, and what
data was used to make it helps users assess the validity
of the information on or linked to the map.

Findings & discussion. Users are likely to have ex-
pectations for We-maps content. Users of We-maps
expect current data and sometimes continuously updated
data this includes maps that show monitoring sites. We-
maps users also expect interactive maps that support
zooming at a minimum but also potentially support
query, analysis and customization. For larger We-maps
users expect detailed and realism. They may even also
expect the data used to make the map to be down-
loadable and free. For these maps users expect data to
be complete, consistent, and authoritative.

Originality. Subjects of research associated We-
maps at this point is relevant, as these maps are used in
daily life, in a variety of scientific research and com-
mercial campaigns. The main criterion for the use of
such maps is: the speed and correctness of the display of
information on the device, as well as an intuitive under-
stood interface. Therefore, We-maps are becoming an
integral part of modern life. But they, also require im-
provement.

For this purpose, the task is to create a library of
symbols with special symbols. The main idea consists in
the combine the symbol and QR-code, which stores
detailed information about the object or place.

In today's world, QR-codes are increasingly gaining
popularity. They are introduced into use in all areas of
activity. A QR code is a two-dimensional barcode that
encodes a variety of information consisting of symbols
(including Cyrillic, numbers, and special symbols). The
principle of working with QR code is very simple. After
scanning it from the device, the user will automatically
pass to the embedded link in it. Except links, the code
can contain a phone number, address, email, coordinates,
names, and so on. You can add information about dif-
ferent objects to QR codes.

On one matrix, depending on the type of symbols,
their can be placed a different quantity:

e 7089 digits;

e 4296 Latin letters and numbers;

e 2953 bytes of the binary code;

e 1817 asian characters.

The minimum size of the QR matrix is only 21x21
pixels (plus fields) and it is considered the first version.
The maximum size is the 177x177 pixels — the 40th
version.

The type of coding depends on the used symbols and
has accordant name:

« digital - 10 bit/3 digits;

* alphanumeric - 10 digits, special symbols and all
Latin letters (11 bit/2 symbols);

* byte;

* kanji characters — 13bit/1 character.

For correction of errors in QR coding, Reed-
Solomon’s codes are used. The code word in it consists
of 8 bits. Exactly thanks to these codes there is a possi-

bility of drawing a picture inside the QR matrix, without
loss of readability by it [11, 12].

Thus, without overloading the map itself with un-
necessary information, the user has the opportunity to
obtain detailed information about a particular location
or object of interest. The essence of this map is that it is
accessible, mobile, easy to use, but at the same time
contains all the necessary information.
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Figure 3 — Example map with special symbols

The Google Maps, as it is known, are blocked in
China and rather unreliable, as well as due to the fact,
that Google maps and Yandex maps don't have a
markup, was made the decision, for more convenience
to use the Amaps maps, as in China, they are the leader.

The map was created using JavaScript language,
based in API.

Figure 4 — Listing of map's code in JavaScript language

Map's code to the JavaScript language:
<!doctype html>
<html>
<head>
<meta charset="utf-8">
<meta http-equiv="X-UA-Compatible" con-
tent="1E=edge">
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<meta name="viewport" content="initial-scale=1.0,
user-scalable=no, width=device-width">

<link rel="stylesheet"
href="https://a.amap.com/jsapi_demos/static/demo-
center/css/demo-ce.." />

<style>

html,

body,

#container {

width: 100%;

height: 100%;

}

.amap-icon img {

width; 25px;

height: 25pXx;

}

</style>

<title>We-Maps</title>

</head>

<body>

<div id="container"></div>

<script
src="https://webapi.amap.com/maps?v=1.4.10&key=f3
93f3131f6d9ca.."></script>

<script
src="https://a.amap.com/jsapi_demos/static/demo-
center/js/demoutil.."></script>

<script>

var map = new AMap.Map('container’, {

center: [103.724386, 36.107072],

layers: [

new AMap.TileLayer.Satellite(),

new AMap.TileLayer.RoadNet()

I

zooms: [4,18],

zoom: 17

b

var markers = [J;

var positions = [[103.724386, 36.107072], [103.724386,
36.106075],[103.724386, 36.106069],[103.724386,
36.106045]1;

map.on(“complete”, function(){
log.success("Complete loading map ! ");
b

for (var i = 0, marker; i < positions.length; i++) {
marker = new AMap.Marker({

map: map,

position: positions][i],

icon: ‘gr-code.png’,

offset: new AMap.Pixel(-13, -30)

bk

markers.push(marker);

}

</script>

</body>

</html>

The map is located on Github. You can follow the
next link:

https://dariabrazhnyk.github.io/

Or by scanning the QR-code.

Figure 5 — QR-code for to pass to the created map

As an example, was taken a map of the city of Lan-
zhou (China) with its center in Lanzhou transport Uni-
versity. On the created map, QR codes act as special
symbols with additional information. The object icons
were connected with the QR code.

A relatively large part of the QR-code can be painted
over or hidden behind any pictures, but it is still reada-
ble. With the aim, to provide bigger understanding for
users, of what the QR-code refers to, the icon of a spe-
cific object was placed inside QR-code.

Figure 6 — Example of special symbols with the QR-
code, inside which is placed the icon of a specific object

In addition, by using QR-code control system can
monitor the productivity of each code to within one scan.
The manufacturer can access various data relating to the
widespread QR-codes. In addition to the frequency of
scaning of codes, it is possible to receive number of
unique scannings, to thereby define how many people
scaned the code. Moreover, it is possible to obtain in-
formation about the location, date, time, on the used
device and its operating system at each scanning. De-
termine the place where the code has been scan, it is
possible by using the IP address of the equipment. And
although the location is not defined accurately, this data
are quite enough for analysis and statistics. All these
data are received in real time (online), that is, each new
scanning is displayed within a few seconds.

CONCLUSIONS. When making We-maps selection
of symbols to the map information must follow a sys-
tematic approach. This is process is to ensure a system-
atic approach in categorizing data and ensuring the users
and cartographers’ perception corresponds. When se-
lecting the appropriate symbol one has to; determine the
nature of the information, the perception of the property
to be conveyed, the recommended visual variables and
the reproduction facilities available, appropriate visual
variable  are  considered under the map
phenomenon(Cobb & Olivero). When selecting appro-
priate symbols, it means drawing methodology aware-
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CIIOCOB CO3JAHMSA BUBJIMOTEKHW CUMBOJIOB JJI51 WE-KAPT

. B. Bpa:xxHuk, fIn XaoBen

JlanmK0yCKUI TPaHCTIOPTHBIN YHUBEPCUTET

Awnnnn Cu Jly, 88, Tlposuniust ['anbcy, Kurtaiickas Hapoanas pecnyonuka. E-mail: dariabrazhnyk@gmail.com

[TpuBenen 0630p cOBpeMEHHBIX METO/IOB CO3AaHus 0003HaueHui 1t reonndopmanmonnsix cucteM (I'MC) mo tu-
my "We-kapt". Takme 0003HaUEHUS] COCTABISIOT IIeNble OMONMOTEKH YCIOBHBIX 0003HauYeHHNA. MeTOMOMOTHH BKIIFO-
YalOT OMNpeJeTIeHHE TT0CIIeI0BAaTEIbHBIX IIAaroB, KOTOPbIE HEOOXOAMMO COOIONAaTh MPU CO3MaHWU MH(OpMaMOHHBIX
0003HaueHNH, MOIXOASIINX JUId Hcroas3oBaHug B We-kaprtax. IIponecc co3manus mo00H KapThl, BKIIOYaeT B cels
0000menne aedcTBUTENbHOCTH. Kak OObIUHBIE ITOJB30BATENH, TaK M KOMMEpPUECKHE KOMIIAHHM 3aMHTEPECOBAHbI B
reOMH(pOPMAIIMOHHBIX TaHHBIX, I0O3TOMY CETOJHS JaHHOE HalpaBlIeHHe aKTHBHO pa3BHuBaeTcs. Pa3paborana coOcTBeH-
Hasi METOJOJOTHS CO3MaHHuA MH()OPMAIMOHHBIX 0003HAYEHUH IJIsI TEOMH(OPMAIIIOHHBIX CHCTEM C HCIIOJIH30BAHHEM
QR-koma. I'maBHast uaest COCTOUT B OOBEAMHEHHH YCIOBHOTO 0003HaYeHnst 1 QR-Koma ¢ MHHAMAJIBHBIMU MTOTEPSIMH B
KavecTBe Juisl pacnozHaHusi. OcHoBHas MH(opMaius 00 o0bekTe xpanutes B QR-koze. Peanuzanus uiaen BeInosHeHA
Ha JavaScript ¢ ucnons3oBannem API cepBuca Amap.com, KOTOpBIH SBISETCS JTHIEPOM reorpaduueckux HHPOpMaIH-
onnblx cucreM B Kurae. Cepuc API Obi1 BeIOpan nortomy, uro apyrue I'MC-cuctemsr mbo 3anpemensr (Google
maps), 6o HenHpopmaTuBHEI (Yandex maps). [laHHas peanuzaiys IpeacTaBiIeHa pa3MEUeHHOI KapTol ¢ coOOCTBEH-
HBIMH yCJIOBHBIMH 0003HaueHMsIMH. ['€oleHTpoM KapThl siBiseTcs JIaHHKOYCKUI TpaHCIIOPTHBIA yHUBepcuTeT. Cama
KapTa MpeAcTaBiIseT cobol BeO-CTpaHHMIly, KOTOpas peald30BaHa C MOMOIIBIO s3blka rumep-pasmetkd (Html). Tlpu
3arpy3ke BeO-CTpaHMIIBI OTIIPABIISET 3aIIPOC C UCIIOIB30BaHUEM s3bIKa JavaScript B Be6-CepBUC IS TOCTPOCHUS KapTHI.
Ha xapre peann3oBaHbl HECKOJIBKO WHCTPYMEHTOB: IaHETh MACIITAOMPOBAHUS M IeoJOKaIus mosb3osatess. Mudop-
Mallysi 0 MECTOIOJIOKEHHH TI0JIb30BATENs OlpeesseTcs ¢ nomolbio GPS-koopauHat nosb3oBarens i o IP-agpecy
omwkaiimeit Touku cetn. Kapra mmeer 3D cnoil mpenctaBieHus 0OBbEKTOB Ha KapTe, UIA yAOOCTBa OpHEHTAIMH Ha
MecTHOCTHU. JlaHHAas peanu3aius HaxoauTcst Ha OecraTtHoM Git cepBruce GitHub B oTkpbiTOM goctyme. JIist momb30Ba-
Tenel OBl CreHEepHPOBaH KO Ui Mepexofa K JaHHOoH kapTe. Ko MoXkeT OBITh OTCKaHMPOBAH JIIOOBIM YCTPOWCTBOM,
HMEIOLINM KaMepy U MporpaMmy it ckannpoBanusi QR-kooB.

Karouesbie ciioBa: bubnuoreka cumBoinios; We-kapter; TUC, JavaScript, QR-kox, Amap, API, Git.
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