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Abstract. The growing interest in testing cognitive function using specifically designed software

leads to a wide range of studies, not only in field of IT, but also in the field of biomedicine.

Today, different software has been put in use in different types of studies. Biomedicine is mainly
focusing on the comparison of the human testing results before specific game training and after
it. Scientific publications propose different testing parameters: mathematics, attention, short-
term memory and visuospatial processing. The correlation between enhancing of results in the
software and real life acting improvement is not completely proved yet. In this context, the

development of appropriate software for cognitive function testing is necessary. In this research

we performed analysis of self-developed software “ThinkingAttentiveBrain” in abbreviated
form TAB. The software was primarily developed for cognitive function testing of different study

groups. The study aim was to develop easy to use software for human cognitive function testing.

The result of our study is self-developed TAB software for practical use in field of cognitive

informatics.

Keywords: TAB software, cognitive function testing, C# programming language

INTRODUCTION

Nowadays, aging population of western countries, demand for well-educated and smart
population opens new possibilities for development of cognitive testing software. The
computerized testing is developing with purposes such as improvement of cognitive functions

or reducing of cognitive decline and dementia prevention [1, 2]. As a conseguence,
computerized testing becomes widely used in biomedical practice in different study groups.

Success in this scientific field might open new ways for decline of the
incidence and progressing of Alzheimer’s disease. Main requirements
for such software are convenience for users, relatively high
effectiveness in specific population and low-costs of using. The study
aim was to develop easy to use software for human cognitive function
testing.

MATERIALS AND METHODS

The “ThinkingAttentiveBrain” three language (English, Latvian,
Russian) software abbreviated TAB was developed using C#
programming language in the MS Visual Studio 2017.

Software structure

In our software the person must arrange numbers in correct order,
increasing them from left to right. For each person 8 different layouts
were offered. Each layout consists of 8 different numbers, which must
be arranged in the correct order. Two different modes of action were
offered for person. Both modes include the same layouts.
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Before completing the task the registration of personal data was performed (Fig 1.). The height,
weight, age, sex, visual impairments and education were registered.
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Fig 3. Collected results (mode 1) in the text file

The first mode tests human’s ability to compare each of 8 numbers and swap two of them. In
this mode person is free to choose the right steps to complete the tasks (Fig. 2). When the correct
number order is achieved, user needs to click the “Click if row is sorted” button. The total time,
time of each step and number of steps will be collected in the text file (Fig. 3).



The second mode was based on the simple sorting algorithm called “Bubble sort”. The aim is
to sort the same layouts numbers as it is in the first mode, but with a specific approach.
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Fig 5. Collected results (mode Il) in the text file

The person in this mode is asked to sort numbers by comparing two adjacent numbers and
deciding whether they should be swapped or skipped (Fig. 4). Similarly, the personal data and
time parameters are being collected in the text file (Fig. 5). User is asked to complete mode |
first and after that the mode Il. All important information is collected in the same text file.

SUMMARY AND RESULTS

The main result of this study is TAB software development for cognitive function testing of
different study groups. The software is available in three languages — English, Latvian and
Russian. Current testing of software revealed potential practical usability of different ages and
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social groups. Our program provides fast and convenient method for wide studies of population
abilities in field of basic cognitive functions such as comparing different numbers, reaction
times and visual memory. In future studies, results of each participant will be analyzed using
standard statistical methods. For further practical assessment of this software population studies
are necessary.
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TAB programmatiira cilveka smadzenu kognitivo funkciju parbaudei
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Anotacija: Pieaugosa interese par kognitivo funkciju testéSanu, izmantojot speciali izstradatu
programmatiru, noved pie plasa pétijumu klasta ne tikai IT joma, bet ari biomedicinas joma.
Misdiendas dazadu veidu pétijumos tiek izmantota atSkiriga programmatira. Biomedicina
galvenokart koncentréjas uz cilveku testésanas rezultdatu salidzinasanu pirms ipasas spéles
apmadcibas kursa izieSanas un péc ta. Zindtniskas publikacijas piedava dazadu testéSanas
parametru noteikSanu: matematika, uzmaniba, istermina atmina un vizuali telpisko datu
apstradi. Pagaidam vél nav pilniba pieradita sakariba starp rezultatu uzlaboSanu
programmatiira un realds dzives uzlabojumiem. Saja konteksta ir jdizstrada atbilstosa
programmatira kognitivo funkciju testéSanai. Pétijumda tika veikta pasizstradatas
programmatiras “ThinkingAttentiveBrain”, saisindjums TAB, analizi. Programmatiira
galvenokart tika izstradata kognitivo funkciju parbaudei dazadas pétijumu grupas. Pétijuma
meérkis: izveidot viegli lietojamu programmatiiru cilvéka kognitivo funkciju parbaudei.
Peétijuma rezultats ir pasizstradata TAB programmatira praktiskai izmantoSanai kognitivas
informatikas joma.

Atslegas vardi: TAB programmatiira, kognitivo funkciju parbaude, programmeésanas valoda
C#

IIporpamma TAB 111 npoBepKH KOTHUTHBHBIX (PYyHKIMA
YyeJI0Be4eCcKOro Mo3ra
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Annomayusa. Bospacmarowuil unmepec K MeCMUpOBAHUI) KOZHUMUBHLIX (QYHKYUU ¢
UCNONb308AHUEM CNEYUAIbHO PA3pAbOmMAHHO20 NPOSPAMMHO20 o0becnedenus no3eo.sem
nPOBOOUMb WUPOKULL CNeKMP UCCIe0o8anuti He moavko 6 obnacmu HUT, no u 6 obnacmu
ouomeouyunvl. Ce200HsA 8 pa3IUYHO2O POOA UCCIEO08AHUAX UCHONb3YEMC PA3IUUHOE
npocpammuoe obecneuenue. Buomeouyune enasuvim 00pazom KOHYeHmMpupyemcs Ha
CPABHEHUU Pe3VTbmamos Mmecmupo8anus 4eilo8eKa 00 NPOX0AHCOeHUs CNeYUAIbHO20 USPOBOZO
Kypca u nocie Heeo. B HayuHbix nyOnuKayusx npeonasaomcs pasiudHble Nnapamempol
MeCmupo8aHus. MamemMamurkd, GHUMAHUE, KPAMKOBPEMEHHAs NaMAmb U  6U3YANbHO-
npocmpancmeennas oopabomka. Koppensyus medxcoy ynyuwenuem pesyrbmamos 6
NPOCPAMMHOM OOecnedeHul U OeticmeumenbHulM YIViuleHueM 8 peanibHOl HCUSHU euje He
HOIHOCMbIO 00KA3aHA. B amom xonmexcme Heobxoouma paspabomxa coomeemcmeayouezo
NPOCPAMMHO20 0becneyeHus: Ol MeCmupoB8anusi KOSHUMUGHbIX QYHKYul. B Odannom
UCCIe008AHUU  NPOBEOCH — AHAIU3  PA3PAOOMAHHO20 — NPOSPAMMHO20 — ObecneveHus
«ThinkingAttentiveBrainy, cokpawenno TAB. [IpocpammHoe obecneyenue 6b110 pazpabomano
6 nepsylo  ouepedv 0Nl MEeCMUPOBAHUS  KOSHUMUGHBIX — (VHKYUL 8  PA3TUYHBIX
uccneoogamenvckux epynnax. Llenvio uccireoosanusi Ovino paspabomamsv npocmoe 8
UCNONB308AHUU NPOCPAMMHOE obecneyerue O/l NPO8ePKU KOSHUMUBHBIX (DYHKYUL YeloseKd.
Pesynomamom uccnedosanus a61s1emcsa camocmosmensHo papabomanHoe npocpammHoe
obecneuenue TAB 0na npakmuueckoeo UCNnoIvb3068aHusi 6 001ACMU  KOSHUMUBHOU
ungopmamuxu.

Kntouesvie cnoea: npozpammnoe obecneuenue TAB, mecmupoeanue KozHUmMUEHBIX
dyukyuii, azvik npocpammuposanusn C #
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Annotation: This work considers Atlassian Jira application in software development process.
The purpose of the work is to overview basic available functionalities provided by Jira
Software, to make the conclusions about benefits that Jira Software could grant for modern
software developers. The work task is to make a research on most commonly used Jira features
Keywords: Jira Software, Atlassian, Scrum, software development, project management, task
tracking

INTRODUCTION

Modern software development is a complex process that requires a lot of effort to organize an
approprite management environment. This process requires performing communications
between software development team members, separation of responsibilities, maintaining work
progress, collecting analytics, observing current issues, being capable of reporting to customers
etc. The larger a project becomes, the more difficulties appear. Such amount of work to be done
spawns a demand to centralization of development process. Jira is one of popular tools that is
independent to be capable of concentrating the development flow in one place. It supports and
provides different GUI tools, that are easy for project management needs. It supports various
concepts and management strategies, that allows to make a project maintenance flexible,
convenient and efficient.

JIRA PRODUCTS

Jira software consists of three separate products: Jira Software, Jira Service Desk, Jira Core.
All of the listed products are developed for use in particular business fields. Thus, Jira Software
is used for managing software development project workflows; Jira Service Desk is well
designed for maintaining IT or customer services, e.g. managing a large website production
environment, tracking hotel departments issues, tasks; monitoring for critical problem
resolution statuses etc. Finally, Jira Core is best for business or marketing needs, it well assists
in organizing business tasks, priorities, observing relevant issues. Comparing primary
functionalities, a user could notice, that Jira Core provides less various predefined defaults
rather than Jira Software or Jira Service Desk. Since the current paper considers Jira within the
context of software development, the following text mostly covers Jira Software, as the only
product designed specially for software development.

USER ROLES

Depending on which product is used, Jira provides distinct user roles, which determine
permissions and functionalities available for a particular user. Especially, Jira Software grants
Developer and SCRUM Master roles, where each developer is able to access and modify their
project contents, but only SCRUM Master is permitted to create and mutate sprints. User roles
are assigned by Jira administator (for conciseness, onwards — Jira Admin), in turn, Jira Admin
access level can be assigned by an account holder or another Jira Admin.



PROJECTS

Jira projects enhance management experience by taking all the responsibilities for organizing
each project part in one place. Generally, a Jira project is tasks and their lifecycle, from creation
to completion. Tasks in Jira represent issues, whose progress is tracked via status changes. Basic
Jira statuses, generic for each Jira product are: “TODO”, “IN PROGRESS” and “DONE”. In a
small project case, those statuses are enough to track tasks progress, otherwise, Jira Admin
users are provided with functionalities to create custom statuses according to their project needs.
In terms of Jira, the process of changing task statuses is known as a workflow. A workflow is
not meant to be one-directional, in can move the opposite way depending on a situation. For
instance, considering a workflow where a task can be in one of these states: “Open”, “In
Progress”, “Testing”, “Closed” — a developer may transition a task from “In Progress” to
“Testing”. Obviously, testing may show negative results, then a task should be transitioned
back either to “Open” or “In Progress”, which depends on human and project-specific factors.
Default project templates differ in Jira products, in case of Jira Software those are: Scrum,
Kanban and Bug Tracking. Project user interfaces (onwards — Ul) also differ from product by
product. Jira Software, basically, offers “Backlog” — a place, which is simply a listing of all
project features, tasks; “Active Sprints” — the interface for observing relevant sprints; “Reports”
— an interface for performing work with Jira reports, static data views; “Issues and Filters” —
listings of tasks and saved task search queries, in terms of Jira, called filters. “Pages” — project
related documentation and files.

ISSUE

Tasks, which were mentioned above, in Jira language, are called issues. Each Jira issue is
created for a concrete project and has a unique identifier. An issue has an assignee, however an
issue may be also unassigned or reassigned for as many times as needed. For instance, within
the mentioned workflow — “Open” <-> “In Progress” <-> “Testing” <-> “Closed”, an issue
would be certainly reassigned when transitioning from “In Progress” to “Testing”. Jira supports
creation of custom issue types, which is permitted for Jira Admins, however, the default Jira
types differ from product to product and as for Jira Software those are: “Bug”, “Story” and
“Task”.

“Bug” represents an issue for fixing problems or errors with the existing software functionality.
“Story” represents a request for new functionality implementation, preferably described from a
regular user perspective.

“Task” is a generic issue type in Jira Software, which is used when an issue cannot be
categorized in another issue type.

Besides that, Jira allows us to split issues to sub-tasks as well, which could advance tracking
time spent on particular parts of a task. That might be useful especially for large issues, which
cannot be splitted into separate tasks completely.

Issues themselves consist of so called fields, where each field contains a short piece of
information, which assists in quick exploration of an issue type, its assignees, priorities. In
particular, those fields are “Type” which shows what type does an issue have; “Status” — the
current issue position within the project workflow (e.g. “In Progress”, “Reopened”, etc.);
“Assignee” — who is currently responsible for working on the issue; “Reporter” — a person, that
initialy created that issue instance. Those are the basic issue fields, but Jira also allows to add
some extras to issues, there could be: a description (a brief explanation of the issue, probably
referencing other developers, materials, sources or something helpful for the issue resolution);
file attachments, a field where a user can save files, helpful for this issue (documents,
screenshots etc.); issue links — Jira adds functionality to link an issue to another issue, that is
helpful in case of related tasks, so a developer could quickly navigate to a related issue; activity



tracking — status changes, time spent and other statistical information for the current issue,
computed automatically.

Transitioning an issue through a project workflow can be achieved by simple dragging a
dropping it to a desired section within a project board, or by applying a new status straight from
an issue interface view. Jira best practices advise timely change issue statuses, to ensure good
analytical and management capabilities and allow a project managers understand a clear state
of the current progress.

VERSIONS AND COMPONENTS

Because software developement should not be a monolithic process, Jira Software provides
users some issue organizational opportunities — versions and components. Basically, both are
meant to group related issues. Versions — by application version, where these issues were
implemented or even fixed. Components — by a part of a developed product, this issue belongs
to, for example for a website, that could be “API”, “Front-End”, “Back-End”, “<Some of used
external services>" etc. There could be also grouping by development environments, for
example, “Development”, “Stage”, “QA”, “Production”, which could be also useful in large
projects, so a developer could quickly switch to a necessary environment setups. A Jira user is
free to organize issues by both — versions and components at the same time.

EPICS AND SPRINTS

In SCRUM development environment, which is popular amongst most of developers, issues
can be organized by epics and sprints.

A sprint is a set of issues, that are planned to resolved within a small period of time; best
practices recommend planning a sprint for a period of 1 week to 1 month. Sprint strategy
benefits in short application release cycles.

An epic is a large amount of work, which would take much more time that it is not reasonable
to place it in sprints, so epics exist independently on sprints.

ISSUE SEARCH ENGINES

The other Jira advantages, which makes it so helpful during development process and saves lots
of production time, is its issue searching flexibility. Jira provides users three kinds of searching:
Quick search — is the easiest and quickest issue search available in Jira. Basically, it is similar
to a search engines that are used while surfing on the Internet (e.g. Google, Yandex, ...). Jira
simply search issues by the text entered in a search field, it can search by an assignee, issue
title, its contents or other field values, specified within issues.

Basic search — is a GUI tool, allowing searching by specifying values of particular issue fields.
This kind of searching can be performed within a single project or within all the projects,
accessible for a user. The results of this search can be applied additional filtration and sorting.
Advanced search — for most cases, users would be satisfied with benefits of two previous issue
search engines. In case, they do not satisfy particular needs, Jira provides advanced search. This
kind of search requires some knowledge of JQL (Jira Query Language), a language designed
for performing Jira-related tasks. To perform advanced search, a user must use JQL operators
and predefined functions. JQL operands are issue field names and their values.

Search queries can be saved. Saved, they are called filters. Filters are useful for replacing
frequently repeated search queries, by performing them once and storing them for as long as
they are needed (Jira does not automatically invalidate filters). The another benefit is that filters
may be shared with other developer team members. Jira also makes developer life easier by
predefining some basic filters, for example “assigned to me”.

DATA VISUALIZATION
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Data visualization is important for estimating work progress. It is helpful for managers to
perform analysis, estimating future task terms and reported results to customers.

Jira offsers two kinds of data visualization approaches — static dasta views, and dynamic
representations. In Jira those are called reports and dashboards, respectively.

REPORTS

Reports represent static views of information, that can be printed, sent via email or attached to
other company specific reports. Jira reports support customization and are capable of
representing different issue analysis, forecasting and management-related reports by using
views of various charts, diagrams, tables, curves and different analitical and statistical
techniques and approaches.

Jira allows users to specify own filters for reports, as well as generating reports against
particular projects.

To cover the maximum of potential business needs, Jira provides its marketplace, where a user
can download other custom report templates on demand. In case the marketplace does not
satisfy custom template requirements, Jira plugin APIs make it possible for Jira Admins to
develop entirely new templates, keeping high customization capabilities.

DASHBOARDS

Jira dashboards are a highly customizable tool, for creating dynamic data representation.
Default Jira dashboards, as many other things, differ in separate Jira products. For Jira Software,
a popular kind of dashboard is a sprint dashboard, which lets developers see each developer
completed issue percentage, overall sprint progress, charts and values displaying elapsed and
remaining time, percentages of overall work completed, current blocker tasks (tasks that block
the current sprint workflow (highest priority tasks)) etc.

As it has been already mentioned, Jira dashboards can be customized. Jira provides a large set
of gadgets (data views that can placed on dashboard), that a user can assign his own filters to.
Those include as statistical view and indicators as different counters and simply filtered issue
listings etc. Dashboards can be either created for a current user himself, or be shared with other
teammates or the whole team. As a bonus, dashboards not only allow to place the desired
information graphical representations, but they also allow to rearrange them on screen,
whatever way is required.

Thus, dashboards should be capable of providing a brief view on current project(-s) and
development process state.

PARTICULAR PROJECT

To illustrate the described Jira Software features, there is considered a particular project
example. The presented example is a reconstruction of a real Android application project, the
real project is not attached here because it uses custom project management tools, different
from Jira Software and project policy does not allow sharing the actual information or data.

The Fig. 1. demostrates a typical project sprint board. The aim of current sprint is to launch the
first version of the Andorid application. The workflow here is straight: “To do”, “In Progess”,
“Testing”, “Done”. The numbers prefixed by “AUTDEV” represent issue identifiers, where
“AUTDEV” itself represent a project identifier. Coloured arrows represent issue statuses (there
are defined five statuses in this project: “Lowest”, “Low”, “Medium”, “High”, “Highest”).
Circles display assignees’ avatars. Green squares with white symbols inside represent a “Story”
issue type (all the issues within the current sprint have type “Story”, which is the default type),
the more correct decision here would be to change most issue types to “Task” (because most
issues do not satisfy semantics of “Story” type) but since it is a project reconstruction this was
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omitted. Up-left corner contains a sprint title, sprint goal and a search field to perform a simple
issue search, and project team members.

App Launch Sprint
Q @@ﬁ

TODO 25

mplement car fuel and receipt listings

AUTDEV-34 + @

IN PROGRESS 3

Add ability to view documents within
another app

TESTING 1

Add receipt AP to create and get car

receipts

DONE 31 +

Show images instead of document file
type icons if the document is image

AUTDEV-25 @ AUTDEV-32 T @ AUTDEV-31 v 4 @
Add toggling "Cffline Available”
feature to car receipt attachments Add "Share’ feature to documents Create app API project
AUTDEV-35 + @ AUTDEV-27 @ AUTDEV-2 v 4 @
Add "Add fuel dislog to android app Add fuel APl to create and get car fuel Plzn and design base architecture of
P ‘. @ records the Android app

Fetch new fuel and receipt objects
from server on app launch

AUTDEV-38 ‘ @

Adld swipe refresh layout to car fuel
and receipt listings

AUTDEV-33 T @

AUTDEV-1 -+ @

Create authentication AP (sign in,
sign up, forgot password, reset
password)

AUTDEV-3 v @

Implement auth Ul within android

AUTDEV-32 v @ app (sign in, sign up, forgot password,
reset password)
Support export receipt attachments AUTDEV-4 v @
AUTDEV-40 + @
Add refresh token support to AP,
Add document and receipt file size tcreate endpoint to refresh access
imitation to API okens
AUTDEV-4 + @ AUTDEV-6 v e @

Add document and receipt file size

Allow multiple document selection for

Fig. 1. Jira Software project board

Fig. 2. demonstrates a particular issue view. Here are the fields that have been described earlier.
This issue demonstrates how Jira can accommodate team member communications: an issue
reporter can describe issue details and express his opinions and suggestions in the description
field. An assignee can contact the reporter straight in the comments section. The discussion
related to a particular issue continues in the most appropriate place. The additional advantage
here is, that on each issue update (comment, status change etc.) all the team members related to
that issue get notified, either by push notifications, if they use Jira mobile applications or by
another tools, like browser notifications. So, it enhances time management, a developer can
write its comment and continue another task until he gets a response, which decreases the need
for meetings.

Fig. 3. illustrates a customized dashboard. This dashboard contains 4 informational gadgets:
“Created vs. Resolved Chart” on the particular project, which is used in this example; two
“Issue statistics” by assignee and by priority and “Issues in progress”.

12



# Add3nux / [ AUTDEV-2 Q2 < e
Create app API project Done ~ [QVASE
@ Attach £a Add a child issue & Link issue
Priority
T Highest
Description
Before actual project creation, please research different platforms and their pros and cons. | would Assignee
suggest discourage writing a typical PHP project, for reasons discussed on previous meeting. . ;
@ Genadijs Kalninsh
My suggestion is to use the latest version of ASP .NET Core framework if you have different opinion
please share it here. Labelz
MNone
Activity Sprint
5 i N .
@ Genadijs Kalninsh 13 minutes ago Story point estimate
Hello! Could you please attach a sample ASP .NET Core” application? That would help me to Mone
estimate it as an option.
Edit - Delete - @& Reporter
@ Henry Williams
@ Henry Williams 1 minute ago
App.zip Created 3 hours ago
Updated 25 seconds ago
Edit - Delete - @
MMM Genadiis Kalninsh 25 seconds aao
@ Add a comment...
Pro tip: press ‘M to comment
Created vs. Resolved Chart: AutoPassDev Issue Statistics: AutoPassDev (Assignee)
Assignee Count Percentage
80 Genadis Kalninsh 10 30%
Henry Williams 23 70%
Total 33
50
Issue Statistics: AutoPassDev (Priority)
40
Priority Count Percentage
T Highest 2 — %
w Thigh 17 e— 27%
Thedium 5 e— 13%
YLow 35 55%
2 + Lowest 2 — %
Total 64
10
Issues in progress
T Key Summary P v
““AMUAP, 2020 1AM 27 Apr 2020 12PM 27 Apr 2020 12PM 27 Apr 2020 [ AUTDEV-25 Add ability to view documents within another app +
[ AUTDEV-27 Add ‘Share feature to documents +

Issues in the last 1 days(grouped hourly)
Viewin Issue navigator
O Created issues (64)
O Resolved issues (31)

1-2af2

Fig. 3. Jira Software project custom dashboard
There are much more gadgets that Jira provides for users, the current ones mainly allow team
members quickly estimate the progress state, work being done by now, and the amount pending

tasks.
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CONCLUSION

In this work, there were researched general Jira Software functionalities, used for modern
software development. As it is seen, Jira provides tools for solving multiple layer problems,
from developers observing their priorities, issues and current progress, to managers and
administrators, performing analysis, collecting reports, estimating workflows, etc.

The conclusions are the following: Jira Software is convenient tool for centralizing working
process at one place, supporting commercial product developers with a convenient project
management platform, capable of saving much time, which is so important, working in
production environment. Usage of Jira lets developers more concentrate on work process, by
reducing amount of time spent on meeting, calls, communication, and memorizing what tasks
a developer has to be done, as well as estimating the terms and setting priorities.

Of course, this work did not mention many other features of Jira and what else kind of problems
Jira solves by providing even mentioned tools, that is left for personal research and experience.
This final conclusion is that having such tools as Jira available, it is rational to use them instead
of multiple platforms, of course, taking into account financial capabilities.
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Jira pielietojums programmaturas izstrade
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Anotacija: Saja darba apskatita Atlassian Jira pielietojums programmatiiras izstrades procesa.
Darba meérkis ir parskatit Jira Software piedavatas pieejamas pamatfunkcijas, izdarit
secindjumus par prieksrocibam, kuras Jira Software varétu pieskirt miisdienu programmatiras
izstradatdjiem. Darba uzdevums ir veikt pétijumu par visbieZak izmantotajam Jira funkcijam
Atslegas vardi: Jira Software, Atlassian, Scrum, programmatiiras izstrade, projektu vadiba,
uzdevumu izsekoSana
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Video apstrades lietotnu iespéju salidzinajums

Ivanova Viktorija
viktorija.ivanova24@inbox.lv

Janule Margarita

riteniya@gmail.com

Dzjumane Natalija (zinatniska vaditaja)
natalija.dzjumane@inbox.lv

Daugavpils 9. vidusskola, Latvija

ANOTACIJA: Misdienu pasaulé video fragmentu apstrades iespéja ir nepiecieSama gan
ikdienas dzive, gan biznesd, gan zinatne. Tapéc darba tika izpetitas video apstrades lietotnu
funkcijas, ka ari tika izstradatas rekomendacijas lietotajiem. Tadejadi darba mérkis — izpétit
video apstrades lietotnu iespéjas. ST mérka sasniegSanai bija izmantotas empiriskas datu
ieguves metodes (testésana, novérosana, apraksts, salidzindjums) un datu apstrades metodes
(iegiito datu apkoposana tabulas veida, rezultatu analize, izvértéSana un interpretacija).
Petijuma gaitda tika salidzindtas popularakas bezmaksas video apstrades lietotnes péc
kriterijiem un noteiktas to stipras un vajas puses.

Atslegas vardi: video apstrade, video apstrades lietotne, funkciju salidzinajums.

IEVADS

Eksiste daudzas dazadas video apstrades lietotnes, katrai lietotnei ir savas iesp&jas. Tadejadi
video apstrades lietotnes izvéles probléma ir svariga un aktuala. Pe&tjjuma laika tika
noskaidrotas izveleto video apstrades lietotnu Tpatnibas, ka arT izstradati ieteikumi. Tadgjadi $is
petijums ne tikai var palidzet lietotajiem noteikt, ka notiek video apstrade, bet arT risinat video
apstrades lietotnes izvéles problému — atkariba no lietotaja vajadzibam un iesp&jam.

Darbs tika veidots Daugavpili uz 9. vidusskolas bazes no 2019. gada aprila lidz 2020.
gada janvarim. Izmantota kamera: GoPro Hero 6. Izmantota datora sisteéma: operétajsist€éma —
Windows 7 Ultimate (Service Pack 1), procesors — AMD FX-8350 (Eight Core), videokarte —
MSI GeForce GTX1060, brivpiekluves atminas (RAM) apjoms — 16 GB. Izmantota
programmatiira: GoPro Quik, Shotcut 19.08.16, VSDC Free Video Editor 1.4.1, Openshot 2.4 .4,
VideoPad 7.25, Medialnfo.

Petijjuma merkis: Izpétit video apstrades lietotnu iespgjas.

Pétijuma jautajums: Kada video apstrades lietotne ir vispiemérotaka jebkuram
lietotajam neatkarigi no vina pieredzes video apstrade?

Pétijuma uzdevumi:
Izveleties vispopularakas bezmaksas video apstrades lietotnes turpmakai izpétei.
Iegtt videofragmentus pétijumam.
Apstradat videofragmentus izvélétajas lietotn&s.
Izpétit izveidotas galigas videodatnes.
Analizet petijuma gaita iegiitos rezultatus un interpretét tos.

agbrwbnE

VISPOPULARAKAS VIDEO APSTRADES LIETOTNES

P&tijuma sakuma tika pétiti pazistamo amerikanu un Eiropas kompaniju materiali, kuri regulari
veic jaunakas programmatiiras apskatu un novertéjumu, ka art pétiti ekspertu viedokli video
apstrades joma. Rezultata tika atlasiti vairaku rakstu materiali, kuras stastits par popularakajam
bezmaksas video apstrades lietotném [1; 4; 6; 7; 9; 14; 15]. Tika noteiktas lietotnes, kuras biezi
minétas Sajos materialos. Tomer daZas popularas lietotnes netika izveletas talakajai izpéetei, jo
nav piemérotas pieejama datora. Tade| turpmakai izp&tei un to funkciju izpéetei tika izveletas 5
lietotnes: GoPro Quik, Shotcut 19.08.16 [5], VSDC Free Video Editor 1.4.1. [8], Openshot
2.4.4.[3], VideoPad 7.25 [2].
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DARBA METODES:
1. sakumu videofragmentu iegtiSana,
2. iegiito videofragmentu apstrade.

Izmantojot GoPro Hero 6 kameru, tika nofilméti 6 bazes videofragmenti (sk. 1. att.).
Fragmenti ir jaapstrada ta, lai no 6 videofragmentiem iegtitu vienu galigo videodatni. Tadg&jadi
p&c operacijas atkartosanas katra lietotne atseviski nepiecieSams iegiit 5 galigas videodatnes.

H —
;}i GoPro Quik
& =\

VideoPad

tower.MP4

videofragmenti izvélétas lietotnes

1. att. Izmantotas metodes

REZULTATI

Rezultata, izmantojot piecas video apstrades lietotnes, no piecam teoretiski iesp€amajam
galigajam videodatn@m bija izveidotas tikai tris galigas videodatnes (sk. 1. tabulu). Datnes ir
pieejamas, izmantojot saiti https://daug9vsk.lv/informacija-skoleniem/810-zpd-2019-2020-m-g
Datpu parametru pétijjumam izmantota bezmaksas lietotne Medialnfo [16], kura atspogulo
tehnisku informaciju par medija datném.

No trim izveidotajam videodatném divas datnes ir apstradatas MP4 formata, viena datne
— MKYV formata. Visam datném ir 4K izskirtspgja (3840 x 2160 pikseli), kadru atrums ir 60
kadri sekundg, ilgums ir 26 sekundes. Visam galigam video datném ir vienads video ilgums,
bet datnu apjoms atSkiras. Videodatnes lielums ir atkarigs no video kodeka, jo dazadi kodeki
izmanto dazadus SifréSanas algoritmus. Al tas ir atkarigs no videodatnes bit reita — bitu
daudzuma, kas tiek izmantots, lai ierakstitu vienu videodatnes sekundi. Jo lielaks ir bit reits, jo
lielaks ir galigas videodatnes apjoms.

Nav izveidotas divu lietotnu datnes: lietotnes GoPro Quik galiga videodatne, jo radas
probléma, kura saistita ar videofragmentu importésanu [10; 11], un lietotnes VideoPad galiga
videodatne — sakara ar video fragmentu eksportu, jo rezultata bija sanemta videodatne, kura
video vieta bija melns ekrans [12; 13].

1. tabula. Galigo videodatnu parametru raksturojums

. Videodatnes
NI Lietotnes nosaukums Datn_e > Codec Bt rate lielums
formats (Mbps) (MB)
1 | Shotcut MP4 | Advanced Video Coding | 23.0 74,2
2 | GoPro Quik — — — —
3 VS_DC Free Video MKV Advanced_SlmpIe 137.0 440
Editor Profile
4 | Openshot MP4 | Advanced Video Coding | 93.3 296
5 | VideoPad — — — —
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Apkopojot iegiito informaciju, ir noteikts, ka pilniba darbojusas tikai tris video apstrades
lietotnes — Shotcut, VSDC Free Video Editor un Openshot. Pétijuma ietvaros ir noteiktas video
apstrades lietotnu pamatfunkcijas, kadas tiek izmantotas ka kriteriji programmu iesp&ju
salidzinajumam (sk. 2. tabulu).

2. tabula. Videofragmentu apstrades Ipatnibas dazadas lietotn€s

Pamatfunkcijas Shotcut VSDC Free Video Editor Openshot
S . - Nav atseviska loga
Fragmentu apgrieSanai nav | Lai apgrieztu fragmentus, Co
r .S o o apgriesanai, bet
atseviSkas izv€lnes, bet ir pieejams atsevisks logs Lo ..
o N . ’ pieejama funkcija
. apgrieSana joprojam ir ar markieriem. Tos var « » .
ApgrieSana .. Lo . S Asmens” darbojas ar
pietickami &rta, jo var izmantot, lai atzimétu R
_ . _ . _ . _ aizturi, tapec,
precizi redzet nogriezto precizu laiku, [1dz kuram L
laiku janogriez fragments apgriezot fragmentus,
' ) var viegli kludities.
Var izmantot vairakas .
. e Daudz video fragmentu
video Iinijas, bet fragmentu | _ .. e .
. o Iiniju, lai ietilpinatu Var atrast nelielas
importésana ir diezgan ; j _ S
L . videofragmentus; problémas, jo lietotne
g kompliceta (nevar uzreiz L o .
Salimesana o . navigacija uz laika Itniju | nelauj
parsutit datnes uz laika e S o
.. . o (timeline) ir &rta, palielinat/samazinat
Imiju). Projekta navigacija I _ o ~
Lo o pateicoties meroga laika ITnijas m&rogu.
ir pietiekami &rta, jo var e
o funkcijai.
mainit merogu.
Var kontrolét video
stabilizacijas procesu, un e e
. Stabilizacija pieejama de
s rezultata videofragments SN Nav stabilizacijas
Stabilizacija o °. . tikai pilna lietotnes .
maksimalos iestatljumos ir S funkcijas.
o . versija.
vienmerigs, nav izkroploto
objektu.
Dazadi krasu korekciju Izv?lne k_rasu 1_(0 rel_cclj A1 Dazadi krasu korekciju
s e atverta sakotngji, tapec e e
raditaji (pieméram, . 9 raditaji (pieméram,
- . . var uzrelz 1zmantot So .
Krasu spilgtums, kontrasts u.c.) ir " . spilgtums, kontrasts
.. - R funkciju. Pats process ir L .
korekcija arT dazadi filtri, tapec L u.c.) ir dazadi efekti,
o erts, jo ir pieejamas S
process nav tik erts, bet dod | _ R _ tapéc ir gruti pielagot
.. liknes, lai mainttu krasu, _ °
daudz iesp&ju. . L attela krasu.
toni un piesatinajumu.
Lai izmantotu efektu
Video noteiktaja fragmenta, tos Funkcija darbojas pareizi, . .
e . - AU . ' | Funkcija darbojas un
fragmenta vispirms jaapstrada bet to ir griiti atrast viena . I
. o oo o R tiek rékinata bez
pagrieSana atseviska projekta un tikai | liela saraksta eso$o SR
- i e - jebkadam aizturém.
(reverse) pec tam japievieno funkciju parpilnibas del.
primarajam projektam.
Originalo audio var
Var atskanot audio no iedalit viena vai
videofragmentiem vairakos kanalos.
Var nonemt video originalo | funkciju saraksta. Darbs Miziku viegli
Mizika skanu un pievienot miiziku | ar skanu ir nedaudz pievienot
velamajam laikam. komplicéts, jo audio vilni | nepiecieSamajam
ir pieejami tikai pilna fragmentam,
lietotnes versija. orientgjoties pec audio
vilniem.
Teksts ir atsevisks filtrs, S Lietotne piedava
. . Teksts ir &rti ievietots .
kas ir diezgan neerti, jo imporisianas izvalna vairakas teksta
Teksts efekts jakopé katra npe ’ veidnes, bet
. - pieejams daudz fontu un oL
videofragmenta, bet to var . pilnvértigai
ST teksta stilu. ey
viegli rediget. redigéSanai

17



Pamatfunkcijas Shotcut VSDC Free Video Editor Openshot
nepieciesama tresas
puses lietotne.

Ir pieejams liels
o Efektus var atrast ar labo Qa_u_dzums ef Elftu’ b?f[.
Efektus var viegli izmantot oo oo ir jaseko, lai sakotngji
. . O klikski uz vajadzigo .
Efekti filtru izv€Ing, ir piecejami fraomentu. ir pieeiami biitu atlasits pareizais
audio un video efekti. audgio un V’idef)) ef(Jakti projekta profils, citadi
' efekti notiks nepareiza
laika.
Lietotne var apstradat un
. L eksportet videodatni 4K Lietotne var apstradat
Lietotne var apstradat un N e -
eksportet videodatnes 4K iz8kirtspgja, 60 kadru un eksportet
e sekundé. Tomér MP4 videodatnes 4K
iz8kirtspgja, ar kadru formats nav pieejams iz8kirtspgja, 60 kadru
Eksportesana atrumu 60 kadru sekunde. . plecjams, SITspeja, —
—y _._ | tapec videodatne tika sekundg. Eksportesana
Eksportgsana MP4 formata - e . .
L o . apstradata formata MKV. | uz MP4 ir aptuveni 30
aiznéma 3:58, izmantojot 6 L ) .
GB datora RAM Process aiznéma 9:13, miniites, ienemot 6 GB
' ienemot 2 GB datora datora RAM.
RAM.
Pirms darba ar
videofragmentiem ir
jaizliek nepiecieSamais
Kopuma lietotne darbojas Pateicoties lielam ?\;?cjigl;:‘?apﬁmiam
vienmerigi, bez informacijas un funkciju atbils toéﬁgizéki risnaia
_ sasalSanam. Lielaka dala daudzumam ekrana, SITSpe)
lezimes S o o un kadru skaits
nepiecieSamo funkciju ir nepieciesamo efektu sekundg). Pretsja
atrodamas viena vieta atklasana var bt o deumé' var r aJs ties
(Filtru izvelne). sarezgita. problemas videodatng
— efekti notiks
nepareiza laika vai
nenotiks vispar.
REZULTATU ANALIZE

1. Kvalitativa parametru salidzinajums

Petijuma ietvaros veikta izveéleto lietotnu funkciju kvalitativa novertéSana (sk. 3. tabulu).
Izmantojot video apstrades lietotnu funkcijas, ir noteiktas katras lietotnes priekSrocibas un

trakumi.
3. tabula. Video apstrades lietotnu stipras un vajas puses
Nr. Lietotnes nosaukums Lietotnes prieksrocibas Lietotnes trikumi
e stabilizacija; .. )
1 | Shotcut o filtru izvélne; funkCIjl':lv Reverse;
—y 1mportésana
o cksporté$ana
3 | VSDC Free Video Editor ° apgriesand, darbs ar audio;
o krasu korekcija eksportesana
apgriesana;
4 | Openshot o efekiti teksta iesprausana (ielimésana);
eksportésana

Viena no lietotnes Shotcut lielakajam prieksrocibam ir stabilizacijas funkcija, kuras nav

citas divas lietotnés. Filtru izv€lne ieverojami atvieglo apstrades procesu, jO Visas
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nepiecieSamas funkcijas var atrast viena vieta. Shotcut visefektivak strada ar eksporta procesu,
piedavajot plasu formatu izvéli, art eksportéSana neaiznem ilgu laiku. Neliels lietotnes Shotcut
trakums ir import€Sanas process, kas var nebiit tik acimredzams. P&tfjuma gaita radas probléma
ar funkciju Reverse, jo $i lietotne nelauj uzreiz parnest So efektu uz videofragmentu un pieprasa
veikt to atseviski no galvena projekta.

Lietotne VSDC Free Video Editor piedava értu videofragmentu apgrieSanas izvélni, kas
lauj ar markieriem maksimali precizi apgriezt fragmentus. Krasu korekciju izvélne piedava
daudz iesp€ju, to starp iesp&ju stradat ar krasu ltkném. Programmas trukums ir darbs ar audio
datn€m, jo audio vilni tiek raditi tikai pilna lietotnes versija. Arl lietotne piedava ierobezotu
eksportéjamo formatu skaitu, kuros neietilpst MP4 formats.

Lietotnes Openshot prieksrociba ir darbs ar efektiem, kurus ir viegli pielagot un rediggt.
No trukumiem var atzZimé&t apgrieSanas procesu, kurs ir neerts lietotnes darbiba aizkavéjumu
del, ka art eksportu, kas, salidzinot ar citam lietotném, aiznem pietickami daudz laika.

2. Kvantitativu parametru salidzinajums

Pétijuma ietvaros veikta atlasito lietotnu funkciju kvantitativa novértéSana (sk. 4. tabulu).
Izmantojot video apstrades lietotnu funkcijas un izstradato funkciju verté€sanas kriterijus, tika
novértétas lietotnu iesp&jas. Tika noteikti vertéSanas kriteriji:

3 — vislabakais rezultats, salidzinot ar citam divam lietotném;

2 — pietiekami veiksmigs rezultats;

1 — ir problémas ar funkcijas izpildisanu.

4. tabula. Video apstrades lietotnu funkciju efektivitate punktos

(%] < <
8 £ 5 2| . S| g & S .
c S N7 >A = .S = 'S o B S E i~ o g s
o =R o <=0 = 8 x o = 2 '8 8 x o = &
=z 8 s = 5 ‘% Q g [ = S = E 0 QO D > S
5% (275 8% 28 & 815 g% 8% #
[ <C 7]
1 | Shotcut 2 3 2 1 2 3 3 16
VSDC Free
3 Video Editor 3 o 8 2 1 2 2 13
4 | Openshot 1 — 1 3 3 1 1 10

Lietotne Shotcut iegist lielako punktu skaitu. Starp trim lietotném ta ir lideris
stabilizacijas, teksta un efektu ievietoSanas, eksportéSanas funkciju veikSana. Lietotnei tika
atrastas problémas ar funkciju Reverse.

Otro vietu p&c punktu skaita aiznem lietotne VSDC Free Video Editor. Visveiksmigak ta
veic apgrieSanas un krasu korekcijas funkcijas, minusi atrasti darba ar audiodatném. Bez tam
lietotné triikst stabilizacijas funkcijas.

Mazakais punktu skaits ir lietotnei Openshot. Ta sekmigi strada ar funkciju Reverse un
veiksmigi darbojas ar audiodatném, bet lietotnes par€jo funkciju izmantoSana tika atrastas
problémas. Stabilizacijas funkcija nav pieejama.

REKOMENDACIJAS LIETOTAJIEM

Apkopojot petijuma rezultatus, tika izstradatas rekomendacijas lietotdjiem izp€tamo lietotnu

izmantoSana:

1. Lietotne Shotcut no visam trim analiz&tajam lietotném ir visuniversalaka. To var izmantot
darba ar videofragmentiem lietotaji ar ieprieksg€jo pieredzi video apstradé (profesionali), jo
papildus pamatfunkcijam (apgrieSana, teksta iesprauSana) ta piedava arl sarezgitakas
funkcijas, piem&ram, stabilizaciju. Tapat ta piemerota lietotajiem bez ieprieks€jas pieredzes
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video apstradé —ta ir pietickami vienkarsa un érta macibam, jo visas nepiecieSamas funkcijas
var atrast viena vieta, filtru izvélne.

2. Lietotne VSDC Free Video Editor ir ieteicama tiem lietotajiem, kuri v&las apstradat
videofragmentus maksimali precizi. Lietotne piedava ari plaSas iesp&jas atteéla krasu
korekcija. Ta nav tik viegla apmaciba ka Shotcut lietotne, tapec ieteicama pieredz&jusajiem
lietotajiem.

3. Lietotni Openshot var izmantot situacija, kad nav nepiecieSama sarezgita video apstrade. Ta
vislabak piemérota iesacgjiem, kuriem nav ieprieks€jas video apstrades pieredzes. Tomér
pieredzgjusajiem lietotajiem lietotnes funkcionalitate var Skist nepietieckama.

SECINAJUMI
Izp&tot problému un radot tai risinajumu, tika secinats:

1) Popularakas bezmaksas video apstrades lietotnes ir GoPro Quik, Shotcut, VSDC Free Video
Editor, Openshot un VideoPad.

2) Pétijuma gaita, izmantojot kameru GoPro Hero 6, tika izveidoti 6 videofragmenti 4K
1z8kirtsp&ja un ar kadru atrumu 60 kadri sekundeé.

3) Pétijuma gaita videofragmenti tika apstradati 5 izvélétas video apstrades lietotnés. Rezultata,
pilnigi darbojas tris no piecam lietotném. Lietotnes Shotcut prieksrociba ir stabilizacija, bet
trakums — funkcija Reverse, savukart lietotnes VSDC Free Video Editor pluss ir krasu
korekcijas iesp&jas, minuss — darbs ar audio. Lietotnes Openshot stipra puse ir darbs ar
efektiem, bet vaja — eksportésana.

4) Video apstrades rezultata tika sanemtas 3 videodatnes, apstradatas video apstrades lietotnés
Shotcut, VSDC Free Video Editor un Openshot. Divas videodatnes tika eksportétas MP4
formata, viena — MKV formata. Vismazaka videodatne ir lietotnei Shotcut (44 MB), bet
vislielaka — lietotnei VSDC Free Video Editor (440 MB).

5) Izmantojot kvantitativus un kvalitativus kriterijus, tika noteikts, ka lietotne Shotcut ir
piemérotaka katram lietotajam, ar vai bez iepriek$€jas pieredzes video apstradé. Lietotne
VSDC Free Video Editor ir vairak piemérota lietotajiem ar pieredzi, bet lietotne Openshot —
jauniem lietotajiem.

Petijuma gaita tika izpilditi visi izvirzitie darba uzdevumi, darba merkis ir sasniegts:
tika izpétitas video apstrades lietotnu iesp€jas.

Atbildot uz pétijuma izvirzito jautajumu, tiek secinats, ka Shotcut ir video apstrades
lietotne, kas ir piemérotaka gan lietotajiem ar pieredzi video apstrad€, gan pilnigi jauniem
lietotajiem — bez ieprieksgjas pieredzes video apstrade.
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COMPARISON OF THE MOST POPULAR VIDEO EDITING SOFTWARES’ FUNCTIONS

Ivanova Viktorija, Janule Margarita
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Daugavpils Secondary School No. 9, Latvia

ABSTRACT: Nowadays the ability to edit video fragments is necessary in everyday life, in
business and in science. That is why this research has video editing software properties
explored and recommendations for users proposed. Thus, the aim of this research is to
investigate video editing software capabilities. To achieve this aim several empirical methods
(testing, observation, description, comparison) and data processing methods (received data
gathering in tables, result analysis, estimation and interpretation) were used. During the
research, popular video editing software were compared according to criteria and their
strengths and weaknesses were identified.

Keywords: video processing, video processing app, function comparison.
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AHHOTALIHUA: B cogpemeHHOM Mupe 603MONCHOCHb 00pabomku 6udeohpazmeHmos
Heobxo0uma KAk 6 NOBCeOHEeBHOU JICU3HU, MAaK U 6 OuzHece u Hayke. B pabome Ovliu
uccnedosamnvl QyHKYuu BUOeopeoaKxmopos, a makdice paspadomanvl pekomeHoayuu O
noavzoeamenei. llenv pabomvi — ucciedo8amsv B03MONICHOCMU BUOeopedakmopos. s
00CmMUMICeHUs dMOU  Yeau UCHONb30BAIUCL IMAUPUYEcKUe Memoobl HNONYYeHUs OAHHbIX
(mecmuposanue, HaOMOOeHUe, ONUCAHUE, CPABHEHUe) U Memoobl 00paboOmKu OAHHBIX
(0606weHue nomyyeHHbIX OAHHBIX 6 Guoe MadIUYbl, AHAIU3 Pe3VIbMAmos, OYeHUBaHue u
unmepnpemayusi). B xode ucciedosanus ObL10 NPoBeOEeHO CPABHEHUE CAMbBIX NONYISAPHBIX
becniamubix 6U0eopedaKmopo8 no 6bipabOMAHHLIM KpUmepusam U Obliu OnpeoeieHbl Ux
CUTbHbIE U ClaOble CIMOPOHDL.

Knrwouegwie cnosa: oopabomka euoeo, 6udeopedaKkmop, cpasHenue QynKyuil.
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Classification of data in C#, Delphi, Java programming languages

Valentina Elizabete Dzjumane
Valentina-Elizabete.Dzjumane@edu.rtu.lv
Viktorija Stepanova (scientific advisor)
Viktorija.Stepanova@rtu.lv

Riga Technical University, Latvia

Abstract: The publication is dedicated to data classification in different IT languages (C#
Delphi, Java).

The main point is devoted to the classification of data types, which are included in different
programming languages, as well as analysis of sets and comparison of it in different IT
languages. In each of mentioned programming languages were analysed and described 3 data
types (the value types, domain, allowed functions and operations). In C#, Java un Delphi
Integer and Boolean data types were analysed, differences and common factors between them
were defined.

Key words: data type, programming languages, classification, domain, sets.

INTRODUCTION

Data structure is a set of data structure elements, where the element contains data and
links. Data structure is a central conception in in each of programming languages. When data
structure of a specific programming language is clear, straight away there is the understanding
of the syntax of that language. While creating the graph of a certain language’s data structure,
the most important is to understand which operations and which values are accepted there.

There are various data types, they differ and depend on a programming language. To
specify, the most popular and usable ones are integers, numbers with floating point, Booleans
and symbolic data types.

This research could be very useful for beginners in IT sphere, because here is explained
the clear difference between data types in different programming languages. Not all data types
can “interact”. It means that sometimes program can work wrong because of incorrect choice
of data types or chosen data types of variables “can’t work together”.

The research contains 3 main chapters. The first one explains the classification of data
types in each programming language. The second one tells about description of data types in 3
programming languages. The third chapter is dedicated to implementation review.

RELATED WORK

The research “Relational level data structures for programming languages” which was
written by Jay Earley [1] is dedicated to manipulation of data structures by using mathematical
structures.

This research is unique because it represents the specific difference between data types
in 3 programming languages, this data was not summarized before in one document. So, the
comparison of all three programming languages in one research is the “feature” which makes
it unique.

MATERIALS AND METHODS

To complete the research, the author had to familiarize with syntax of all 3 programming
languages, which has helped to understand the structure of data and the principles of work of
data types in each of the language. After getting on line with C#, Delphi and Java results had
to be summarized and compared. To compare the results deeper, was done the comparison of
languages’ syntax. And to make a conclusion, all the information was summarized.
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1. CLASSIFICATION OF DATA TYPES
1.1.C#
Data types in C# are divided to value and reference types (Fig.1.):

C# Data Types

1
— |

Value Types Reference Types

Simple Types | | Enum Types Struct Types Nullable Types

- Integral

- Floating-point

- Char

- Boolean I I I

Class Types | Interface Types  Array Types Delegate Types

Fig.1. Data structure in C# [2]
Value types are divided into simple, enum, struct and nullable ones. Reference types are
divisible by class-, interface-, array- and delegate types.

1.2. Delphi

Data types in Delphi are divided on simlpe (vienkarSie) and structured (struktur&ti) ones
(Fig. 2):

Datu tipi

Vienkariie Strukturétie

Kartigi Datums:-Laiks

| Standarti |J—) Lietotaja |

_‘ Vazelie skaitli ‘ 4 Uzakaitarnie ‘

-{ lﬁll‘i! J Tips-Diapazons

Fig.2. Data structure in Delphi [3]

i

Simple types are divided into orderly (kartigi) and date-time (datums-laiks). While
orderly types can be divided into standard ones (for integers, logic values, symbolic values) and
user’s (lietotaja) (for listed and type-range values). Structured types are made up of queues
(rindas), arrays (masivi), lists (saraksti), classes (klases) and files (datnes).
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1.3. Java
Data structure in Java can be divided to simple and compound data structures (Fig.3.):

Diata Structures

|
| I

Simple Data Structures Com pound Coata Stiuciure

Linear Data Struciures Mon-Linear Data Strucires

Tres
Graph

Fig.3. Data structure in Java [4]

To simple data structure accords scalar type data, which cannot be divided into smaller
components or data elements. To compound data structure accords data, which value is set of
elements, which can be divided into smaller components or data elements.

So, the compound data structure is divided into linear data structure, which includes lists,
stacks, queues, and non-linear data structure, which includes trees and graphs.

2. DESCRIPTION OF DATA TYPES

Here are chosen similar data types in each of 3 programming languages (C#, Delphi,
Java), to conclude, their description is quite similar (look the table)

Here is integer data type in each of programming languages, it is meant for arithmetic
operations. In all researched programming languages (Java, Delphi, C#) possible value range
for int value type is the same [-2147483648:2147483647] and its size is 4 bytes.

Short data type is similar in C# and Java programming languages, its’ possible values in
both languages are in range [-32768:32767] and the size is 2 bytes. However, in Delphi value
type is called different — shortint. Possible values differ significantly, in Delphi they should be
in range [-128:127], as the domain is few times smaller, size of the shortint is two times smaller,
which means it takes only 1 byte.

The description of boolean in each programming language is the same. This data type
occupies only 1 bit of memory and there can be only 2 possible values (true/false). These values
represent truth values of logic, as boolean is meant for logic operations. [5]

Review of different data types in each of programming languages
Programming Data Value Possible

Possible values . Size
language type type operations
From -32,768 . . ]
nteger short t0 32,767 Arithmetic 16-bit
) From - 2,147,483,648 . . )
C# int {0 2,147.483,647 Arithmetic 32-bit
Boolean bool Logic iteral Logic 1-bit
true/false
shortint | From -128 to 127 Arithmetic 8-bit

Delphi Integer From -2,147,483,648

to 2,147,483,647 Arithmetic | 32-bit

int
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Logic iteral ] _
true/false Logic 1-bit

short | From -32,768 to 32,767 Arithmetic 16-bit

Boolean | boolean

Integer . From -2,147,483,648 . . .
Java int {0 2,147 483 647 Arithmetic 32-bit
Boolean Bool Logic iteral Logic 1-bit

true/false

3. IMPLEMENTATION REVIEW OF DATA TYPES

3.1. Setin C#

To work with sets in programming language C# there are 2 classes (HashSet<T> and SortedSet
<T>) in the library .NET Framework. The main difference is that there is a disordered list of
values in the class HashSet<T>, but in class SortedSet<T> all the elements are put in order.

If we call 1% set “one” and the 2" set “two”, there are examples of possible sets:

Operations with sets:

1) A U B the unification of sets can be implemented using the method UnionWith
(one.UnionWith(two));

2) A N B the intersection of sets can be implemented using the method IntersectWith
(one.IntersectWith(two));

3) A\ B the diference between sets can be implemented using the method ExceptWith
(one.ExceptWith(two));

4) A A B the complement of sets can be implemented using the method
SymmetricExceptWith (one.SymmetricExceptWith(two)).

After the operation with sets is completed, the result will be saved in new variable, which
will “call” the operation. It means that in all meant examples the int set “one” will be saved as
new processed set (with new data).

Declaring and Initializing a Set:

SortedSet<char> ss = new SortedSet<char>();

ss.Add(‘A);

3.2. Set in Delphi
In Delphi programming language set cannot contain more than 255 elements. It has to be
kept in mind that set is not meant to save and keep data there (a case in point is an array), set is
used to provide the information — if specific element is in the set. Set can be created only basing
on orderly data types (e.g. symbol type Char).
If we call 1% set “A” and the 2" set “B”, there are examples of possible sets:
Operations with sets:
1) A U B the unification of sets is described by symbol “+” (C:=A+B)
2) A 1 B the intersection of sets is described by symbol “*” (C:=A*B)
3) A\ B the diference between sets is described by symbol “-” (C:=A-B)
Declaring and Initializing a Set:
var A: set of char;
A:=[‘'A’,’B’, ‘C’, ‘D’]; Both sets are absolutely the same, both of them contain 4
A=[‘A"..'D’]; elements. It is important to keep in mind that data type Char is
organized in order, this is why “..”in second example means the
same as “ ‘B’,’C’ > in 1% example.
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3.3. Set in Java
Sets in programming language Java can be divided to 3 types — HashSet , LinkedHashSet,
TreeSet. HashSet does not provide a well-ordered set, while iterating it. LinkedHashSet
provides a well-ordered set, while iterating it. TreeSet provides the order of elements in a set,
while iterating it all the lements are put in “natural order” (growing order).

If we call 1% set “A” and the 2" set “B”, there are examples of possible sets:

Operations with sets:
1) A U B the unification of sets can be implemented using the method AddAll ( A.AddAII(B); )
2) A N B the intersection of sets can be implemented using the method retainAll ( A.retainAll(B);)
3) A \ B the diference between sets can be implemented using the method RemoveAll

( A.removeAll(B); )
Declaring and Initializing a Set:

Set<String> num = new Set<Integer> d = new HashSet<Integer>();
HashSet<String>(); set.add("John"); d.addAll(Arrays.asList(new Integer[] {3, 2, 1, 9, 6, 4, 0}));

THE COMPARATIVE ANALYSIS

To conclude, sets are integral part of any programming language. It is possible to add
new elements in a set or delete the ones, which are useless.

Set is uniting various elements, which definitely need to differ one from another. “The
uniqueness of the elements” is one of the attributes of sets, there cannot be 2 identically same
elements in the same set. (e.g. {1,4,1is not a set, because element “1” is repeated).

The second important attribute of the set is that elements do not have any index (for
example as elements in array have). It should be understood that set is not well-ordered
collection of elements (this is why set {1,3,5} and {1,5,3} are same sets). However, comparing
3 programming languages (C#, Delphi, Java), it is obvious that almost in all programming
languages there is an opportunity to choose a well-ordered set or disordered one.

Turning to the operations with sets, it is visible that they are similar in all the
programming languages. In all the languages there are methods for unification of-, intersection
of- and diference between sets. Only in C# there is also a method for the complement of sets.
In both C# and Java languages there are special methods, which are realizing the operations
(e.g. AddAIl (Java) or UnionWith (C#)), in Delphi language operations are realized with
arithmetic symbols (+,-,*).

The process of set initialization is pretty much the same in all mentioned languages.
First of all, set should be declared (there should be declared the name and the type of variable)
(e.g. var A: set of char; (Delphi)), later on the set should be initialized (the values of the variable
should be defined) (e.g. A:=[‘A’..‘D’]; (Delphi)).
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THE RESULTS OF THE RESEARCH AND CONCLUSION

During the research the author analysed data structures and data types in 3 different
programming languages, these are C#, Delphi, Java. Data structure in each of chosen
programming languages is based on different factors of division. For instance, in C# data
structure is mainly based on references and value types; in Delphi data is divided into simple
and structured types; in Java data is mainly based on simple- and compound data structures.

Turning to data types, there were chosen integers and Boolean data types in all
programming languages. To conclude, their value types, size, possible values and operations
are pretty much the same. Short value type does not differ in Java and C#, however, in Delphi
data type is called different (ShortInt) and it has different size and possible values.

While analysing sets in C#, Delphi and Java, it was concluded that sets do not differ
significantly. The operations for declaring and initializing set are similar, except some syntax
features in every programming language. In all the languages there are methods for unification
of-, intersection of- and diference between sets. Only in C# there is also a method for the
complement of sets. In both C# and Java languages there are special methods, which are
realizing the operations, in Delphi language operations are realized with arithmetic symbols.

The attention should be focused on scientific and practical use of received results. To
conclude, after analysing each programming language, C# would be used better for apps and
games developing; Delphi is mostly used to develop different apps and databases for mobile
apps; Java is used the most to develop apps online, this is also the most popular and the used
programming language nowadays. [6]
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Datu tipu klasifikacija C#, Delphi, Java programmeéSanas valodas
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Anotacija: Darbs ir veltits datu tipu klasifikacijai. Darba gaita tiek analizéti datu tipi 3
programmésanas valodas (C#, Delphi, Java).

Galvena uzmaniba ir pievérsta programmeésanas valodds iebuvéto datu tipu klasifikacijai, ka
ari kopu analizei un salidzinasanai dazadas programmesanas valodas. Katra no minétajam
valodam tika analizéti un aprakstiti 3 datu tipi (to vértibu tipi, pielaujamas operdcijas un
funkcijas, doméns un atminas apjoms). C#, Java un Delphi valodas tika analizéti integer un
boolean datu tipi, tika noteiktas konkretu datu tipu atskiribas un lidzibas pazimes katra no
programmésanas valodam.

Atslegas vardi: datu tipi, programmesanas valodas, klasifikacija, doméns, kopas.

Kiaccudukanusa nanneix B C#, Delphi n Java

BanenTnna Jum3adere [3i0omane
Valentina-Elizabete.Dzjumane@edu.rtu.lv

Buaxmopusa Cmenanosa (nayuHulii pyKogooumeis)
Viktorija.Stepanova@rtu.lv
Pwxckuit Texanueckuil Y HUBepcuTeT, JIaTBus

Aunnomayus: Paboma nocesawena kiaccuguxkayuu munoé O0auuwvix. B xooe pabomwvi Ovliu
npoananuzuposanvl munsi 0anuvix 8 3 azvikax (C#, Delphi, Java).

Inasnoe enumanue obpaweHo Ha KIACCUDUKAYUIO MUNOE ObIHHBIX, AHANU3 MHONCECME U UX
CPABHEHUE 6 PA3HBIX S3bIKAX NPOSPAMMUPOBAHUS. B Kadxcoom u3 YROMSIHYMbIX S3bIKOG
NPOCPAMMUPOBAHUS ObLIU ONUCAHLL U NPOAHATUZUPOBAHLL 3 PA3HBIX MUNA OAHHLIX (UX
3HaueHue, OOnycmumbvle onepayuu u QYHKYuU, OOMeH U 00vem namsamu).

B azvikax C#, Java un Delphi 6viiu npoananuzuposanvl maxkue munsi OAHHbIX KAK integer u
boolean, Ovinu 6biAGNIEHbI 0OWUE NPUSHAKU U PAZHUYA MEHCOY KOHKPEMHbIMU MUNAMU 8
KAACOOM U3 AZBIKOB NPOSPAMMUPOBAHUSL.

Knrouesvie cnoea: munsl 0aHHBIX, A3LIKU NPOPAMMUPOBAHUA, KlACCUPUKAUUA, OOMEH,
MHONHCECmEA.
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Oglskabas gazes koncentracijas ietekme uz skolénu labsajiitu macibu
procesa
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Daugavpils 9. vidusskola, Latvija

ANOTACIJA: Pétijums tika veikts no 14. lidz 18. oktobrim Daugavpils 9. vidusskolas macibu
procesa laikd. Tika veikti oglskabas gazes koncentrdcijas mérijumi ar specialo ierici macibu
kabinetda. No iegiitajiem rezultdatiem rodas priekSstats par oglskabas gazes koncentracijas
izmainam skolénu macisands procesd, mainoties dazadiem faktoriem.

Vienlaikus ar oglskabas gazes koncentracijas mérijumiem tika veikta skolénu aptauja un tests
skolenu uzmanibas novértésanai. Rezultata tika konstatéts, ka, paaugstinoties oglskabas gazes
koncentrdcijai gaisa, skolénu uzmaniba un labsajiita pasliktinas.

Peétijuma laika tika izstradati ieteikumi skolam ar dabisko ventilaciju, lai saglabatu oglskabas gazes
koncentraciju normas robezas mdcibu telpas un nodroSinatu skolénu mdcisanu veseliga vide.
Atslegas vardi: oglskabas gazes koncentracija, mikroklimats, uzmaniba, labsajiita.

IEVADS
Misdienu cilvéki pievér§ lielu uzmanibu atmosferas piesarnojumam, oglskabas gazes

koncentracijas pieaugumam un ta ietekmei uz cilvéka organismu, bet dazi pat neaizdomajas par

gaisu, kuru elpo, kamér atrodas majas, skola vai darba. Tikai neliels cilvéku skaits nopietni p&ta

oglskabas gazes koncentraciju un tas ietekmi uz cilvéka produktivitati darba un vina veselibu.
Cilveks bez elposanas nevar dzivot, bet tikai vins var kontrolét mikroklimatu telpas un sekot

oglskabas gazes limenim, lai tas nesasniegtu cilvékam kaitigu daudzumu gaisa un nekaitétu

vina dzivei.

Darba meérkis: Noteikt oglskabas gazes koncentracijas ietekmi uz skolénu labsajiitu macibu

procesa.

Peétama hipotéze: Paaugstinoties oglskabas gazes koncentracijai macibu telpa, skolénu

labsajtita pasliktinas.

Darba uzdevumi:

1. Novertét oglskabas gazes koncentracijas vertibas, izmantojot datu registratoru noteikta
macibu kabineta.

2. Veikt 6.-12. kl. skolénu, kuriem notika nodarbibas noteiktaja macibu kabineta, aptauju
nodarbibas sakuma un beigas.

3. Novertét 6.-12. kl. skolénu uzmanibu macibu stundas sakuma un beigas, izmantojot
uzmanibas testu.

4. Izstradat ieteikumus oglskabas gazes koncentracijas pazeminasanai skolas macibu telpas.

OGLSKABAS GAZES KONCENTRACIJAS PETIJUMI

Gaisa kvalitati var nosaciti noteikt pec teorétiski neapmierinato cilvéku skaita. Jo lielaks ir
gaisa kvalitates [imenis, jo lielaks ir neapmierinato cilvéku skaits., saskana ar standartu LVS EN
15251:2007 [3; 5].

Latvijas skolas PVO pétijums “Skolu iekStelpu gaisa kvalitate” tika veikts 2015./2016.
macibu gada. Meérfjumi tika veikti piecu dienu laika bez atkartojuma. P&tijuma piedalijas 14
skolas. Kopa meérjjumi veikti 42 macibu klas€s. P&c rezultatiem tika secinats, ka 28 klas€s
(67 %) ir novérots oglskabas gazes koncentracijas normas robezas parkapums, un no visam 42
macibu klasém 26 klasés ir dabiska ventilacija [11].
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Zinatniskaja raksta [2] tika apkopoti un analizéti CO2 koncentracijas p&tijumi dazadas valstis
(Francija, Portugal€, Vacija un vel 11 valstis). Taja ir pieradits, ka CO2 koncentraciju macibu
telpas ietekmé ventilacijas tipi.

Italijas skolas [6] tika parbaudita ventilacijas sist€mas ietekme uz CO koncentraciju, gaisa
piesarnojumu un energijas patérinu skolas. Secinats, ka mehaniska ventilacija ir labakais gaisa
piesarnojuma samazinaSanas veids un energijas taupiSanas zina ekonomiski izdevigs
ventilacijas tips.

OGLSKABAS GAZES IETEKME UZ CILVEKA ORGANISMU

Cilveks saméra viegli uztver uzturésanos telpa ar 0,08 % CO:2 koncentraciju, tacu, ja tas
daudzums sasniedz un parsniedz robezu 0,1 % jeb 1000 ppm, tad cilvéku labsajiita pasliktinas
un paradas saindésanas simptomi: gurdenums, galvassapes, pavajinas sirdsdarbiba un elposana.
Labsajtta ir psihisks stavoklis, kam raksturigas patikamas izjiitas, apmierinajums, laba sajtta
[9; 10].

Lourenca Berklija Nacionalaja laboratorija tika pieradita saistiba starp CO2 limeni gaisa un
cilveku domasanas sp&ju. Eksperiments un ta rezultati tika public€ti zinatniskaja zurnala
“Environmental Health Perspectives” 2012. gada. Eksperimenta laika 22 dalibnieki 2,5 stundas
uzturgjas tris telpas ar dazadu CO; koncentracijas Itmeni (600, 1000 un 2500 ppm). P&c tam
vini veica uzdevumu sériju datord, ar mérki noskaidrot dalibnieku domaSanas plasumu,
stratégisko un intuitivo domasanu. Dalibnieku, kuri atradas istabas ar CO2 koncentraciju 1000
un 2500 ppm, uzdevumu rezultatos bija redzamas griitibas [4].

OGLSKABAS GAZES KONCENTRACIJAS NOTEIKSANA

Oglskabas gazes koncentracijas meérijumi tika veikti Daugavpils 9. vidusskolas 39. kabineta
3.stava (1. attels). Novérojumi veikti 2019. gada vienas ned€las perioda (no 14. lidz 18.
oktobrim). Mérijumi tika veikti 6 macibu stundas, ieskaitot starpbrizus no 8:00 Iidz 14:00.
Macibu telpa ir 30 skolénu vietas un skolotaju darbavieta, ir 17 augi.
P&tijuma laika tika fikséts skolénu skaits un védinaSanas laiks.
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1.att. Macibu telpas shematisks plans 2.att. EXTECH SD800: CO», Humidity and

Temperature Datalogger

Péc ISO 16000-1 datu registrators bija izvietots 1 metra attaluma no sienas un 1-1,5 m
augstuma no gridas. Nebija pielauta tieSu saules staru nonak$ana uz datu registratoru un to
novietoSana blakus ventilacijas iekartai [7].

Dati par COy, relativo mitrumu un telpas temperatiiru tika iegiti ar datu registratoru
EXTECH SD800: CO2, Humidity and Temperature Datalogger (2.att). Datu nolasiSana un
registrésana tika veikta ar 30 sekunzu soli.

Telpa tika izvédinata péc Ministru kabineta noteikumiem Nr.610 [8]. Macibu dienas sakuma
tika izveédinata macibu telpa, plasi atverot 2 veramos logus un durvis. Katra starpbridi telpa tika
vedinata vismaz 10 miniites (atkariba no starpbriza ilguma). Starpbriza laika skoléni neatradas
macibu telpa. Stundas laika tika izv&dinati skolas gaiteni — vismaz 10 — 20 mindites.
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SKOLENU APTAUJA UN SKOLENU UZMANIBAS NOVERTESANAS TESTS

Novérojumu laika (no 14. lidz 18. oktobrim) tika veikta anonima 6.-12. klases skolénu
aptauja (3.att.) un skolénu uzmanibas novert€sanas tests (4.att.). Skoléni izpildija aptauju un
pildija uzmanibas novertésanas testu stundas sakuma un stundas beigas.
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3.att. Aptaujas paraugs 4.att. Testa paraugs

Aptauja sastav no Cetriem jautajumiem. Tie tika sastaditi, lai ieglitu skolénu vert€jumu par
macibu telpas mikroklimatu, karstuma sajiitas pieaugumu, nogurumu un koncentréSanas
grutibam, ka ar1 galvassapju konstatéSanas gadijumiem stundas laika. Macibu telpas
mikroklimatu (gaisa temperatiira, mitrums, gaisa svaigums, smarza u.tml.) skoléni vert€ja pec
savam sajitam, balstoties uz to, cik komfortabli viniem atrasties telpa.

Petijuma laika skoléni pildija testu, ar mérki noteikt sakaribu starp skolénu uzmanibu un
CO: koncentraciju. Testa uzdevumi tika izveidoti Inkscape datorprogramma speciali $im
eksperimentam. Testa uzdevumi pec griitibas pakapes ir vienadi. Testa izpildiSanai tika dotas
30 sekundes, kas uzskatams par optimalu testéSanas perioda.

OGLSKABAS GAZES KONCENTRACIJAS LIMENA MERIJUMU REZULTATI
Oglskabas gazes koncentraciju normas (1. tabula) noteiktas péc Eiropas standarta
EN 16798-1:2019, atbilstosi trim telpas gaisa kvalitates kategorijam [1].
Argaisa CO2 koncentracija tika noteikta pétijuma laika un sastada 480 ppm.

1. tabula. Oglskabas gazes koncentracijas un temperatiiras normas skolas péc EN16798-1:2019

1. kategorija 2. kategorija 3. kategorija
Norma (virs argaisa) 550 800 1350 ppm
Norma (absoliita vertiba) 1030 1280 1830 ppm
Temperatiira 21-23 20-24 19-25 °C

Balstoties uz CO2 koncentraciju normam skolas péc EN 16798-1:2019 (1. tabula), tika
noteikts, vai CO2 koncentracija stundas sakuma un beigas atbilst normai konkrétaja gaisa
kvalitates kategorija. Gadijuma, ja koncentracija parsniedz pielaujamo robeZu, tika aprékinats,
par cik procentiem izmérita veértiba ir virs normas. Rezultati apkopoti 2. tabula.

2.tabula. Procentuala CO> koncentracijas at$kiriba no normas stundu sakuma un beigas

Stundas CO; sakuma Stundas CO; beigas MAX
1. kat. | 2.kat. | 3. kat. beigas | 1.kat. | 2.kat. | 3.Xkat.
1.st Norma | Norma | Norma 1.st 82.2% | 46.6% | 2.,6%
2.st 56,9% | 26,3% | Norma 2.st 86,1% | 49.7% | 4,7%
3 st 52.6% | 22.8% | Norma 3.st 99.9% | 60,9% | 12,5%
4.5t 34,5% 8.3% | Norma 4.st 88.1% | 51.3% | 5.8%
5.st Norma | Norma | Norma S.st 56,6% | 26,0% | Norma L |
6.st Norma | Norma | Norma 6.st 63,6% | 31,6% | Norma MIN

Petijuma gaita tika noteikts, ka stundas sakuma CO2 koncentracija visas stundas atbilst
3. kategorijai, tacu 2., 3. un 4. stundas sakuma koncentracija neatbilst 1. un 2. kategorijam, jo
pirms tam ir 1ss starpbridis — tikai 10 miniites. Péc stundu beigas mérijjuma rezultatiem ir
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redzams, ka tikai 5. un 6. stundas beigas CO2 koncentracija atbilst 3. kategorijai. Vislielakais
normas parkapums ir 3. stundas beigas, tas parsniedz 1. kategorijas prasibas 2 reizes.

Macibu process kabineta notika 28 macibu stundas (1120 miniites) un 28 % no ta laika CO>
koncentracija kabineta parsniedza 3. kategorijas robezu, 70 % laika parsniedz 2. kategoriju un
81 % - 1. kategoriju.

SKOLENU APTAUJAS REZULTATI

Pétijuma laika tika savaktas un apstradatas 549 aptaujas (3. att.). Lai noveértetu, vai ir
sakaribas starp COz koncentraciju telpa un skolénu aptaujas rezultatiem, katras macibu stundas
sakuma un beigas aptauju vid&jas vertibas tika salidzinatas ar CO2 Koncentraciju taja bridi.
Rezultati atteloti grafikos (5. un 6. att€li), analize veikta, izmantojot korelacijas metodi
(p <0.05).

Korelacijas koeficients r tika iegiits ar MS Excel funkcijas “CORREL” palidzibu.
Korelacijas koeficients raksturo sakaribas cieSumu, ko izsaka ar koeficientu r robezas [-1;1].
Jar =0 vai tuvu tam, tad sakariba nepastav. Var secinat, ka atkariba no korelacijas koeficienta
absoliitas vertibas, korelaciju var novertet ka ciesu (ja r > 0,7), vidgju (0,3 <r < 0,7) vai vaju
(jar<o0,3).

5,0 2,0
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.‘('-U‘ Ie 410 ogg..... 0. o o %0 P '219 r= 0141
E = o ....’....‘._s.'“ g Ig
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CO, koncentracija, ppm CO, koncentracija, ppm

S.att. A: Telpas mikroklimata novertéjums atkariba no CO2 koncentracijas,
B: Skolénu karstuma sajiitas sakariba ar oglskabas gazes koncentraciju

Petijuma gaita tika noteikta negativa korelacija starp CO2 koncentraciju un mikroklimata
noveértgjumu, kas nozimé, ka, paaugstinoties CO: koncentracijai, telpas mikroklimata
novertéjums samazinas. Ta ka r = -0,49, var secinat, ka Saja grafika pastav videja korelacija
(0,3 < r < 0,7). Tacu grafika B, var redz&t pozitivo korelaciju starp CO2 koncentraciju un
skolénu karstuma sajutu. Paaugstinoties CO2 koncentracijai telpa, skolénu karstuma sajita
palielinas. Korelacijas koeficients r = 0,41, un tas atbilst vidgjai korelacijai (0,3 <r < 0,7).
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6.att. C: Skolénu noguruma sakariba ar oglskabas gazes koncentraciju,
D: Skolénu ar galvassapem procentuala skaita sakariba ar oglskabas gazes koncentraciju

Pec datu analizes tika noteikta pozitiva korelacija starp CO2 koncentraciju un skolénu
noguruma vidgjo vertibu. Saja gadijuma korelacijas koeficients r = 0,45, un tas atbilst vid€jai
korelacijai (0,3 <r <0,7). Tacu grafika D, var redzet pozitivo korelaciju starp CO2 koncentraciju
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un skolénu procentualo skaitu ar galvassapém. Korelacijas koeficients r = 0,31, un tas atbilst
vidgjai korelacijai (0,3 <r < 0,7), tacu korelacija ir vajaka, salidzinot ar 5. un 6. C attéliem.

Galvassapju paradisanas maciSanas procesa nav tieSs pieradijums to savstarp&jai sakaribai
ar CO2 koncentracijas pieaugumu telpa, jo CO2 koncentracijas normas neatbilstibas laika
perioda var biit par maz, lai skoléniem rastos galvassapes (tas ir atkarigs no skolénu organisma
ipatnibam). Galvassapes var izraisit ari citi faktori, piem&ram, skolénu saslimSana vai
nepietickams gulésanas laiks, ka ari biologijas t€mas izpratnes griitibas.

SKOLENU UZMANIBAS NOVERTESANAS TESTA REZULTATI
Eksperimenta laika vienlaikus ar skolénu aptauju un CO2 koncentracijas mérisanu, tika veikts
skolénu uzmanibas noveértésanas tests. legiito datu vidgja vertiba attélota tabula (3.tabula).

3. tabula. Testa rezultatu videja vertiba stundas

Sakums Beigas
Punkti (£SD) | CO; koncentracija, ppm | Punkti (£SD) | CO2 koncentracija, ppm
1.st. 82+0,4 657 8,9+ 0,6 1877
2.st. 84+1,5 1617 9,5£0,3 1917
3.st. 73+1,5 1572 8,7+1.2 2059
4.st. 71+13 1386 8,9+£0,9 1937
5.st. 79+1)5 701 9,3+0,3 1613
6.st. 8,7+04 800 9,6+0,1 1685

Apkopojot datus, tika konstatets, ka maksimalais testa izpildes vidgjais punktu skaits gan
stundas sakuma, gan beigas ir 6. stunda, tacu minimalas vertibas ir 3. un 4. stundas, ka ar1 1.
stundas beigas.

Salidzinot iegiitos rezultatus ar CO2 koncentracijas mériSanas rezultatiem (3.tabula), ir
noveérojama savstarp€ja sakariba. Ir redzams, ka 3. un 4. stundas sakuma, pie paaugstinatas CO2
koncentracijas, kura atbilst tikai 3. kategorijas normai, ir viszemakie rezultati, tatu labakais
rezultats jeb 6. stundas sakuma rezultats atbilst 1. kategorijas CO2 koncentracijas limenim gaisa.

Peéc stundu beigas iegiitajiem rezultatiem, var secinat, ka ir redzama lidziga savstarpgja
sakariba starp datiem. Klas€s ar viszemakajiem rezultatiem 1., 3. un 4. stundas beigas macibu
telpa CO2 koncentracija neatbilda nevienai normas kategorijai, tacu visaugstakais rezultats ir
noveérojams macibu procesa, kad CO2 koncentracija atbilda 3.kategorijas normai.

IETEIKUMI OGLSKABAS GAZES KONCENTRACIJAS PAZEMINASANAI SKOLAS

MACIBU TELPAS:

1. iekartot macibu telpa mehanisko ventilaciju (ja ir iesp&jams);

2. katram skolénam japaredz apm&ram 2 m?, tatad telpa ar laukumu 48,6 m? var notikt stundas
klasgs ar skolénu skaitu < 23 skoléni + skolotajs (MK noteikumi Nr.610, 2002);

3. lai stundas beigas CO> koncentracija neparsniegtu 3. kategorijas normas robezu, starpbrizu
laika koncentracija jasamazina Iidz 500 — 600 ppm. Lai to sasniegtu, 10 min@iSu starpbrizi
nav pietiekami, [idz ar to japalielina starpbrizu laiks vismaz lidz 15 miniiteém;

4. garo 30 mindiSu starpbridi var saisinat [idz 20 minttém, jo Sis laiks ir pietiekams, lai
izveédinatu telpu, ka arT auksta laika ilga v€dinasana var strauji samazinat telpas temperatiiru,
kas nelabveligi ietekme cilvéku veselibu un komfortu;

5. stundu laika var veikt dalg€jo védinasanu, ja to pielauj logu konstrukcija (logi atvérti no
augsas);

CO: koncentracija un citi iekStelpu piesarnojumi, kas var kaitét skolénu veselibai;

7. veikt regularus CO; koncentracijas mérjjumus visa macibu gada laika.
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SECINAJUMI

1. Vislielaka oglskabas gazes koncentracijas normas neatbilstiba tika novérota tre$as un
ceturtas macibu stundas laika, tacu, Iidz piektajai un sestajai stundai, CO2 koncentracija
saglabajas normas robezas. Pastav starpbrizu ilguma savstarp€ja saistiba ar CO2
koncentracijas izmaindm macibu procesa. Ir konstatéts, ka 10 mintiSu starpbridis nav
pietieckami gars, lai oglskabas gazes koncentracijas limenis gaisa paliktu normas robezas lidz
macibu stundas beigam.

2. Starp aptaujas rezultatiem un CO2 koncentraciju pastav vidgja korelacija, lidz ar to oglskabas
gazes koncentracijai, iesp&jams, ir spgja ietekmét skolénu labsajiitu skola, tacu korelacija
nav stipra, jo labsajiitu ietekme art daudzi citi faktori.

3. Rezultati parada, ka macibu stundas sakuma skoléni sliktak pildija testu neka stundas beigas,
jo skolénu kognitiva domasana stundas beigas ir aktivaka. Ka ar1 skoléni, otro reizi pildot
testa uzdevumus, jau zina to nosacijumus un atrako pildiSanas metodi. Ir konstatéts, ka,
paaugstinoties CO2 koncentracijai macibu telpa, testa izpildisanas rezultats samazinas.

4. Tika izstradati ieteikumi oglskabas gazes koncentracijas samazinasanai macibu telpas skolas
Pirms stundas sakuma jasamazina CO: koncentracija Iidz 500 — 600 ppm, 10 minasu
starpbrizi japagarina vismaz lidz 15 miniit€ém. Garo 30 miniiSu starpbridi var saisinat lidz 20
minatém, jo Sis laiks ir pietieckams, lai izv@dinatu telpu. Ir svarigi veikt regularus CO>
koncentracijas mérijumus visa macibu gada laika.

Pétijuma gaita tika sasniegts darba merkis un hipotéze tika apstiprinata.

Priekslikumi talakai darba uzlaboSanai, papildinasanai un attistibai:

1. Veikt CO> koncentracijas novérojumi visa macibu gada laika;

2. Veikt CO2 koncentracijas mérijjumi paréjos skolas macibu kabinetos;

3. Veikt dazadu uzdevumu sériju datora, lai precizak noteiktu savstarp&jo sakaribu starp CO2
koncentracijas pieaugumu un skolénu uzmanibas un kognitivas domaSanas spgju
pasliktinaSanos;

4. Veikt COz koncentracijas novérojumi citas skolas ar dazadu ventilacijas tipu.
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The impact of carbon dioxide concentration on children’s well-being during
the learning process

Bogdanovi¢a SneZana
Bogdanovica Zanneta (scientific advisor)
Daugavpils Secondary School No. 9, Latvia

ABSTRACT:The research was conducted during the educational process at Daugavpils
Secondary School No.9 from October 14 to October 18. Carbon dioxide concentration
measurements were taken with a special device in Biology classroom. The obtained results
prove that during the teaching process the concentration of carbon dioxide changes due to
different factors.

While taking the measurements of carbon dioxide the survey of students was conducted and the
testing of attention during the training process was conducted. As a result, the attention and
students’ well-being were found to be deteriorating as carbon dioxide gas concentration
increased in the air.

During the research recommendations to maintain the normal concentration of carbon dioxide
in the classrooms and to ensure the teaching process in a healthy environment were worked out
for schools.

Key words: the concentration of carbon dioxide, well-being, attention, microclimate.

Bausinue KOHIOCHTPAIUM YIJICKHUCJIOro rasa Ha CaMmOo4yBCTBUEC YYCHUKOB BO
BpeMsl y4e0HOro nmpouecca

Bornpanosuu CHe:xxkana
bozoanosuy Kannema (nayumnsiii pykogooumeins)
JayraBnuicckast cpeansist mkona Ne9, Jlatus

AHHOTAL[HA: Hayunoe uccnedoganue npogoounocs 60 6pems yuyebHnoeo npoyecca
cl4.no 18. oxmabps e Jlayeaenuncckou cpeoueti wxone Ne9. Benucv uzmepemus
KOHYeHmpayuy  yeleKuciozo 2aza 6 yYuyeOnoMm KabuHeme, UCHONb3YSA — CHEYUALbHBIU
usmepumenvHulil npubop. M3 nonyuenHvix pezyibmamos opmupyemcs npeocmasienue 00
UBMEHEHUAX KOHYEHMPAYuU y21eKUcio2o 2da3a 60 8pems yuebH020 npoyecca 8 3a8UCUMOCmu
Om U3MeHeHUs pa3TUYHbIX PaKmopos.

OO0HOBpEeMEHHO ¢ UBMEPEHUAMU Y2NeKUCI020 2a3d VUeHUKU 3aN0IHANU AHKembl U 8bINOJHAIU
mecm, OYeHU8arowWull Ux BHUMamenbHocmy. B pe3ynomame 6b110 Koncmamuposauo, 4mo, npu
VeenudeHuu KOHYEHmMpayuu y2ieKuciozo 2a3a 6 NOMeweHUuu, 6HUMAaHUue U Camoyyecmeue
VUEeHUKO8 YXyoulaemcs.

Bo epems uccnedosanus Oviiu paspabomanvl peKoMeHOayuu WKOIAM C ecmeCmEeHHOU
geHmunAYUel, n0360JAI0WUEe COXPAHUMb KOHYECHMPAYUIo YeleKUCI020 2a3ad 8 NOMEWEeHUsX 8
npeoenax Hopmul, obecnedus yueHuKam ooyuenue 8 300po6oul cpeoe.

Kniouesvie cnosa: Konyenmpayus y2neKuciozo 2a3d, Camo4yecmeue, GHUMAaHUe, MUKPOKIUMAN.
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Izolacijas materialu kvalitate

Marks Zils

markzil670@gmail.com

Oksana Dimitrijeva (zinatniska vaditdja)
dimitrijeva_oksana@inbox.lv

Daugavpils 9.vidusskola, Latvija

Anotacija: Darba tika pétiti 6 siltumizolacijas materidla veidi, kuri razoti dazadas valstis -
Cehija, Krievija, Polija un Lietuva. Darba gaitd tika veikti 3 eksperimenti, kuru rezultata
noteikts visdrosakais un ekologiskakais materials. Tika petita paraugu degsanas spéja, noteikts,
vai tajos ir bors un aldehidi. Pétijuma rezultati liecina, ka bora un aldehidu nav, vai arf tie ir
tik nieciga daudzuma, ka neietekmé eksperimenta gaitu. Eksperiments tika veikts 3 reizes.
Atslegas vardi: izolacija, materials, mineralvate, ekovate.

IEVADS

Temats izvélets, tapec ka siltumizolacijas materialu izmantoSana ir loti plasa. Tos izmanto
praktiski visas €kas konstrukciju siltinaSana un ar1 skanas izolacijai.

Izv@loties siltumizolaciju, janem ve&ra gan finansialas iesp&jas, gan materialu Tpasibas.
Materialam jabut ar zemu siltumvaditsp&ju, mitrumizturigam, ugunsnoturigam vai pilniba
nedegosam un ilgmiizigam. Turklat velams, lai taja negribetu uzturéties grauzgji.

Parasti eku siltinaSanai izmanto mineralvati (akmens vai stikla vati), kas nopérkama plaksnés
un rullos vai ekovate, kura ir papira otrreiz€jas izmantoSanas rezultata radies siltumizolacijas
materials.

Kadu izolacijas materialu izveléties, lai tie kalpotu ilgu laiku un pats galvenais, lai tie blitu
kvalitativi, Tpasa uzmaniba japievers tam, lai maja bitu silta, majiga un drosa.

SILTUMIZOLACIJAS MATERIALU VISPARIGS RAKSTUROJUMS

Siltumizolacija (btivn.) — €ku, siltumtehnikas un aukstumtehnikas iekartu, caurulvadu u.c.
aizsargaSana no nevélamas siltumapmainas ar apkartgjo vidi, parklajot tos ar izolacijas
materialiem. Nepietiekama siltumizolacija siltumtehnikas iekartas rada siltuma zudumu
(nevelamu siltuma pieplidi no apkart€jas vides) aukstumtehnikas iekartas. [1]

Zinatnes un tehnologijas vardnica ir siltumizolacijas materialu definicija: “Siltumizolacijas
materiali (buivn.) - Materiali (izstradajumi) biivkonstrukciju, dazadu iekartu un caurulvadu
siltumizolacijai. ~ Siltumizolacijas materialiem ir mazs siltumvaditspgas koeficients
(<0,2W/m*K)) un maza tilpummasa, bet liela porainiba (>70%). Péc tilpummasas kg/m®
nosaka siltumizolacijas materialu marku - loti viegli s.m.(markal5-100), viegli s.m. (125-350),
smagie s.m. (400-700), jauktie s.m. — arbolits, fibrolits u.c., neorganiskie jeb mineralie s.m.-
mineralvate, stikla vate un izstradajumi uz to bazes, Stinbetoni, uzputinats perlits un vermikulits,
Stnbetoni un putustikls, aluminija folija u.c. Organiskie s.m. — porainas koksnes skaidu un
Skiedru platnes, kiidras platnes, korka izstradajumi, putuplasti u.c.” [1]

Dazadu publikaciju autori (Ozolins, A. [2], 3apyouna, JL.II. [3], CaBunckas, A. [4]) apliecina,
ka biitiskakie siltumizolacijas materialu izveles krit€riji ir siltumpretestiba, slodzes izturiba,
noturiba pret deformacijam, mitrumizturiba, blivums, elastigums, plastiskums, skanas
izolacijas spg&ja, ugunsdrosiba, gaisa apmaina, ekologiskums, biologiska izturiba, kalpoSanas
ilgums un izmaksas.

Darba tika pétiti 6 siltumizolacijas materiala veidi, kuri razoti dazadas valstis - Cehija, Krievija,
Polija un Lietuva:

1. Ekoboard - dro$s materials, kuru razo péc inovativam tehnologijam, sastav no dabigiem
komponentiem, nesatur fenolformaldehida un akrila svekus. Razots Cehija.
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2. URSA GLASSWOOL - augsta siltumizolacijas sp&ja, mazs svars, efektiva troksnu izolacija
konstrukcijas un lieliska skanas absorbcija. RaZots Krievija.

3. OPTI-MATA- siltumizolacijas materials no stikla skiedras. Razots Polija.

4. PAROC eXtra- nedegosa akmens vates plaksne, kas paredzeta visparigai lietoSanai ka
siltuma, skanas un ugunsaizsardzibas izolacija dazadas vietas, piem&ram, sienas, jumtos,
béninos, parsegumos, gridas visu veidu biivés. Razots Lietuva.

5. PAROC Linio 10 - nedegosa akmens vates siltumizolacija gan planajam, gan biezajam
apmetuma sistémam esosas ¢kas un jauna biivnieciba. Razots Lietuva.

6. Hvac Lamella Mat AluCoat.- nedegosa akmens vate siltuma un kondensata izolacija
ventilacijas kanaliem un aprikojumam. Razots Polija.

DARBA REZULTATI UN SECINAJUMI

Ekovate, kuru izgatavo no celulozes, degSanas procesa izdala tikai sadedzinata papira smaku.
Ja paraugs satur citus organiskos savienojumus (polimérus), tad izdalas degoSas plastmasas
smaka.

Uz svariem nosver pa 0,5 g katra parauga. Katru paraugu sadedzina spirta lampinas liesma 2
mintsu laika. Nosver uz svariem paraugus péc sadedzinasanas. legiitos datus var apskatit
1. tabula.

P&c sadedzinasanas reakcijas rezultatiem, kas atspoguloti 1.tabula, var redzet, ka vislielaka
masa péc sadegSanas ir paraugam Nr.6, bet vismazaka masa ir paraugam Nr. 5, visiem paSiem
masa nemainas. Paraugam Nr. 4 un 6 krasa nemainas, paraugam Nr. 1,2,3,5 krasa mainas.
Dimu nevienam paraugam nebija. Smaka bija jitama paraugam Nr. 1,2,3,5,6, bet 4. paraugam
nebija smakas. Saja eksperimenta bija griiti uzzinat, kur§ paraugs bija labaks, jo masa katra
parauga nedaudz atkiras. Bet degosa papira smarza 3.parauga sadedzinaSanas rezultata norada
uz celulozes klatbuitne dotaja parauga.

1. tabula. Izolacijas materialu paraugu sadedzinasanas rezultati.
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Izolacijas materiala | DegSanas | Parauga Parauga Krasas | Damu Smakas
paraugs laiks masa masa péc | maina izdali§ana | izdaliSana
pirms sadegSanas

sadegSanas
1.Ekoboard 2min 0,5 0,5 Maina Nav Ir
krasu uz
peleku
2.UrsaGlasswool 2min 0,5 0,5 Maina Nav Asa smaka
krasu uz
peleku
3.0PTI-MATA 2min 0,5 0,5 Maina Nav Ka deg
krasu uz papirs
peleku
4.PAROC eXtra 2min 0,5 0,5 Nemaina | Nav Nav
Krasu
5.PAROC Linio 10 | 2min 0,5 0,3 Nemaina | Nav Dedzinata
krasu plastmasa
smaka
6.HvacL.M.AluCoat | 2min 0,5 0,6 Maina Nav Dedzinata
uz tums$u plastmasas
smaka

Materiala sastava ietilpstoSie antiseptiki boraks un borskabe aizsarga ekovati un ar to saskaré
esosas koka konstrukcijas arT no piiSanas un kaitigajam sénit€ém. Bora savienojumi nelauj
ekovaté dzivot un vairoties kukainiem un grauzgjiem.

Porcelana blodina ielej 2 ml etilspirta. P&c tam pievieno 1-2 ml koncentrétas s€rskabes.
Aizdedzina spirtu. Ja liesmas zalas, parauga ir bors.

3C2Hs50H + H3BO3 — (C2Hs0)3B + 3 H20

2(C2Hs0)3B + 1802 — B203 + CO2 +15H,0

Ka var redzet 2. tabula, paraugam Nr. 1,2,3,6 krasa mainas, 4.,5. paraugam krasa nemainas.
Bet nebija zalas liesmas, kiira pierada bora savienojumu klatbiitne.

2. tabula. Ekovates parbaudiSana uz bora savienojumiem.

Izolacijas materiala paraugs Reakcijas pazimes Liesmas krasa
1. Ekoboard Maina krasu uz peleku Oranza

2. UrsaGlasswool Maina krasu uz peléku Dzelteniga

3. OPTI-MATA Maina krasu uz peleku Oranza

4. PAROC eXtra Nemaina krasu Oranza

5. PAROC Linio 10 Nemaina krasu Oranza
6.HvacL.M.AluCoat Maina krasu uz briinu Oranza

Felinga un “sudraba spogula” reakcijas pieder pie oksidéSanas-reducéSanas reakcijam, to gaita
aldehidi oksidgjas par karbonskabém.

R — COH + 2Cu(OH)2 — R — COOH + Cu20 + H20
R - COH + Ag20 — R — COOH + 2Ag

Mgégené ielej 1 ml 5% formaldehida skiduma tdent, pielej 1ml 1M vara (II) sulfata Skiduma un
2 ml 5% natrija hidroksida skiduma. Iegiito maisjjumu karse.
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Noveéro krasas mainu mégené — meégenes saturs vispirms iegiist dzeltenu krasu, bet, turpinot
kars€Sanu, - sarkanu krasu ja paraugs satur aldehidos:

H- COH +2Cu(OH), L. H— COOH + 2CUOH + H,0

2CuOH —>CU20 + H20
Félinga un “sudraba spogula” reakcijas izmanto, lai pieradit aldehidu klatbutni dazadu
materialu sastava. P&c rezultatiem, kas atspoguloti 3. tabula, var secinat, ka neviens paraugs
nesatur aldehidus.

3. tabula. F€linga un “sudraba spogula” reakcijas pazimes.

Izolacijas materiala paraugs

Félinga reakcija

Sudraba spogula reakcija

1. Ekoboard

Reakciju pazimes nav vérotas

Reakciju pazimes nav vérotas

2. UrsaGlasswool

Reakciju pazimes nav vérotas

Reakciju pazimes nav vérotas

3. OPTI-MATA

Reakciju pazimes nav veérotas

Reakciju pazimes nav vérotas

4, PAROC eXtra

Reakciju pazimes nav verotas

Reakciju pazimes nav vérotas

5. PAROC Linio 10

Reakciju pazimes nav vérotas

Reakciju pazimes nav vérotas

6. Hvac L. M.AluCoat

Reakciju pazimes nav vérotas

Reakciju pazimes nav veérotas

Balstoties uz iegiito informaciju, var secinat, ka:

1. Darba izvirzitais mérkis ir sasniegts. Tika veikts petijums, kura gaita bija parbaudita ekovates
degSanas 1pasiba, jo ta dod iesp€ju noteikt degSanas produktus.

2. Péc aldehida un bora savienojumu pieradiSanas reakcijam var secinat, ka paraugi nesatur
aldehidus un bora savienojumus, vai aldehidu un bora savienojumus daudzums ir loti neliels.
3. Salidzinamas analizes rezultata ir secinats, ka visdrosakais un visekologiskakais izolacijas
materials ir “OPTI-MATA”, jo ta sastava ir celuloze.

Visi siltuma izolacijas materiali ir izmantojami gan iekstelpas, gan siltinot €ku fasades, tomér
daZi no tiem ir videi un cilvékam draudzigi.
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Insulation material quality
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Abstract: The six types of thermal insulation materials produced in different countries such as
the Check Republic, Russia, Poland, Lithuania, were examined in the scientific research paper.
There were made three experiments during the work, in the course of which the safest and most
environmentally friendly sample was determined. We investigated the ability of samples to burn
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and change in the combustion process. The composition of boron and aldehydes was defined.
During the process it was determined that the samples either did not contain boron or
aldehydes, or they were presented in an amount that could not affect the course of the
experiment. We made the experiment three times.

The work was done on the basis of Daugavpils Secondary School Nr. 9 from September 2019
to January 2020.

Key word: insulation, material, mineral wool, ecowool.

KauyecTBO H30/JIIHUOHHBIX MaTE€pHUuaJjioB

3nab Mapk
Humumpuesa Oxcana (HayuHwlil pyKogooumes)
Jayeasnuncckas cpeonss wxona Nr 9, Jlameus

Annomayus: B pabome 6wv110 ucciedosarno 6 61006 meniouzonrayuoHHo20 mamepuaid,
npou3ee0eHH020 8 pasnvix cmpanax - Yexuu, Poccuu, [lonvuwe u Jlumse.

B x00e pabomul nposedenvi 3 sxcnepumenma, 6 pe3yivmame KOmMopwlx onpeoeier Hauboee
0e30nacHblll U IKOLOSUYHDBIL MAMepual Ha OCHOBAHUU Pe3YIbMmamos 20peHusi oopasyos u
Ka4eCmeeHHbIX PeaKyull Ha coOepaCcanue coeOuHeHuUll 6opa u aib0ecudos.

Peszynomamet ucciedosanus nokazul8awom, Ymo cOeOUHeHUoopa u aib0ecudos Hem, Uil OH
U 6 CMOb HE3HAYUMEIbHOM KOAUYECmaEe, Ymo He GIUSIOM HA X00 dKcnepumenma. IKCnepum
enm OvL1 npogeden 3 pasa.

Knroueswie cnoea: uzonsayus, mamepuai, MUHEPATbHASL 8aMd, IKOBAMA.
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