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МРНТИ 39.23.17

B. Grigorov, A. Assenov

Faculty of Geology and Geography, University of Sofia "St. Kliment Ohridski", 15 Tzar Osvoboditel
Blvd., 1504 Sofia, Bulgaria

(E-mail: borislav.g.grigorov@gmail.com)

Long-term changes of surface water in water bodies near Mala Planina as an
Ecosystem Service

Abstract: The main aim is to investigate long-term changes of surface water bodies, located in a
close proximity to Mala Planina as an ecosystem service. The studied basins are Aldomirovtsi Marsh
and Bistritsa Dam. Long-term changes in surface water are crucial for the functioning of ecosystems
and their healthy state. The basis is a global study, dealing with mapping of global surface water
and its long-term changes, applied to a local scale. Changes in global surface water at 30-metre
resolution for the past 32 years are quantified and the indicators taken into account are: water
occurrence, water occurrence change intensity, water seasonality, annual water recurrence, water
transitions and maximum water extent. The habitat ecosystem service, provided by Aldomirovtsi
Marsh, is at present, although a decrease of the surface waters is observed. Bistritsa Dam’s surface
waters are more permanent, providing fish and development as a place of tourist and recreation
character.

Keywords: ecosystem services, water basins, development.

DOI: https://doi.org/10.32523/2616-6771-2019-126-1-68-77.

Introduction. The significance of ecosystems and their goods and services in the contemporary
world is undisputable. Water is a perfect example for an indispensable resource and surface water
is a priceless source for human well-being, as a provisioning, regulating, habitat or supporting and
cultural ecosystem service [1]. The presence and location of surface water depends on the natural
flow of energy and matter in ecosystems and it is undoubtedly affected and altered by human
activity [2]. Biological diversity is also highly dependable on the state of surface water [3]. We
are living in a constantly changing environment and the change in the volume of surface water is a
frequent occasion. However, humanity isn’t taking under account the essentialness of water deeply
enough, which is leading to environmental crisis, such as the famous case of Aral Sea. Studying the
natural specifics of surface waters is of a major importance in predicting the way they behave and
their impact on ecosystems and human society. As far as Bulgaria is concerned, there are many
significant studies, concerning water, as a resource and one of them, that is worth pointing out, is
the work about Bulgarian rivers of Hristova [4]. Long-term changes in surface water are crucial for
the functioning of ecosystems and their healthy state, so modern technology provides necessary tools
for studying and monitoring them. Ecosystem studies and investigation of ecosystems in Bulgaria
by the application of computer technologies, in general, aren’t new in the scientific literature of the
country, which is skillfully proven by (Nedkov & Burkhard [5] and Assenov & Borissova [6].
Materials and methods. The current research is based on the global study of Pekel et al. [7]

about mapping of global surface water and its long-term changes. The information is applied in order
to discover the connection between long-term changes of surface water and ecosystem services. The
datasets of Pekel et al. [7] about the documentation of global surface water location and seasonality
are consisting of descriptions on national level, using the work of [8] extrapolation of regional data
[9] and satellite images. They managed to quantify changes in global surface water at 30-metre
resolution for the past 32 years, recorded water dynamics from coarse-spatial-resolution satellite
observations and created higher-resolution seasonality maps, using Landsat satellite imagery at 5-
to 10-year intervals, based on the work of Yamazaki et al. [10]. The result is a Global Surface Water
Explorer, powered by Google Earth Engine, available at [11] and developed under the jurisdiction of
the European Commission’s Joint Research Centre in the framework of the Copernicus Programme.
The period 1984-2015 provides information about the change of water surfaces, which can be applied
when studying ecosystems and working for biodiversity conservation, for instance. Several different
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indicators, published at https://global-surface-water.appspot.com/ are taken into account in the
current research:

1. Water Occurrence - shows where surface water occurred between 1984 and 2015 and provides
information concerning overall water dynamics.

2. Water Occurrence Change Intensity – the dataset shows where water occurrence increased,
decreased or remained invariant between 1984 and 2015.

3. Water Seasonality (2014-2015) - provides information, concerning the intra-annual behavior
of water surfaces. It separates ’permanent’ water bodies (those that are present throughout
the period of observation) [nominally a year] from ’seasonal’ (those that are present for only
part of the year); the degree of seasonality is also represented (i.e. the proportion of the
total number of observed months in which water is present).

4. Annual Water Recurrence (1984-2015) - documents the inter-annual variability of water avail-
ability. This map shows how frequently water returns from one year to another (expressed
as a percentage).

5. Water Transitions - documents changes in water state between the first year and the last
year of observation, as following:
• New permanent water surfaces (i.e. conversion of a no water place into a permanent
water place.);
• Unchanging permanent water surfaces;
• Lost permanent water surfaces (i.e. conversion of a permanent water place into a no
water place);
• New seasonal water surfaces (i.e. conversion of a no water place into a seasonal water
place);
• Unchanging seasonal water surfaces;
• Lost seasonal water surfaces (i.e. conversion of a seasonal water place into a no water
place);
• Conversion of permanent water into seasonal water;
• Conversion of seasonal water into permanent water;
• Ephemeral permanent water (i.e. no water places replaced by permanent water that
subsequently disappeared within the observation period);
• Ephemeral seasonal water (i.e. no water places replaced by seasonal water that subse-
quently disappeared within the observation period);

6. Maximum Water Extent - shows the maximum extent of detected water over the 1984-2015
period.

All these indicators are applied in order to investigate two important areas from ecosystem services’
point of view. The water bodies near Mala Planina (fig. 1), which are a main focus in this study,
are:

- Aldomirovtsi Marsh is situated southwest of Golemo Malovo village. It is a part of protected
zone Dragoman BG 0000322, following the Habitat Directive 92/43/EEC and also a protected area
under national legislation since the year of 1989. It covers 129,4 ha and conserves the natural
habitat of protected and rare bird species (Philomachus pugnax L., 1758 Podiceps cristatus L.,
1758, Tachybaptus ruficollis Pallas, 1764, Podiceps nigricollis Boddaert, 1783, Circaetus gallicus
Gmellin, 1788) and the plant associations of 40 species of vascular plants [12]. The Aldomirovtsi
Marsh is chosen in order to consider the impact that long-term changes of surface water has on the
habitat or supporting ecosystem services, that the marsh provides;

- Bistritsa Dam also called Bezden Lake is located near the village of Bezden to the south. It
provides provisioning services in the form of food and fresh water and also cultural services, such as
tourism and recreation;

These water bodies are chosen due to the fact that they the largest, surrounding Mala Planina,
if we exclude the rivers Iskretska and Iskar, and this adds weight to their importance as a source
for ecosystem services. Two more water bodies are displayed on the map, located near the town
of Novi Iskar and Tompsan village, but due to their restricted area, the changes, concerning them
aren’t a main focus of the study. The area of the research - Mala Planina is situated in the western
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part of the country in close proximity to the capital city of Sofia and its boundaries are discussed
by Grigorov & Assenov [13].

Figure 1 – Mala Planina (with red circles are shown water bodies)

Results. The applied information for the long-term changes in the water surface of Aldomirovtsi
Marsh and Bistritsa Dam is analyzed in the following lines. The six indicators, concerning Al-
domirovtsi Marsh, are taken in mind in the first place. An important note that has to be made is
that this is a karst area, therefore it is having a specific water regime. Data about water occurrence
(1984-2015) in Aldomirovtsi Marsh is presented in figure 2. It is obvious that during the period of
32 years, not all parts of the protected area are full of water and the percentage (> 0% is sometimes
water and 100% is always water) is in the range of 50%. The most important ecosystem service,
provided by the Aldomirovtsi Marsh, is the habitat or supporting service, ensuring the conservation
of wildlife, but the drying out is creating hurdles.

Figure 2 – Water occurrence (1984-2015) in Aldomirovtsi Marsh

Water occurrence change intensity is another indicator, demonstrating the decrease of the volume
of water in the most parts of the Aldomirovtsi Marsh (fig. 3). There are few spots to the north,
which are indicating that there is no change in the period 1984-1999 to 2000-2015 and a little more
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to the south, advocating for an increase of the water. A decrease in the supply of karst water may
be pointed out as a main reason for this case.

Figure 3 – Water occurrence change intensity (1984-1999 to 2000-2015) in Aldomirovtsi Marsh

Data about water seasonality (fig. 4) is reduced only to the years of 2014 and 2015, therefore
this is not a long enough period for making exhaustive conclusions, although it presents some insight
into the change of surface water during its intra-annual behavior. The biggest share of water surface
is marked with lighter blue, which means that water’s behavior has more seasonal character and
permanent waters a restricted. Apart from the karst source of water, climatic conditions also have
an influence on the quantity of added water to the marsh, so the increased atmospheric temperatures
have their share in the decrease of surface water.

Figure 4 – Water seasonality (2014-2015) in Aldomirovtsi Marsh

Figure 5 displays information about annual water recurrence in the Aldomirovtsi Marsh during
the period of 32 years of observation and values are rated in percentages. Most parts of the studied
area are in the orange color range, meaning that returning of from one year to another is valued
closer to 0% than to 100%. However, the constant karst water supply ensures the presence of surface
waters in the marsh.

Figure 6 displays changes in water state between the first year and the last year of observation in
the area of the marsh. Gathered data shows again the prevailing seasonal character of surface waters
and the lost seasonal water, which represents a conversion of a seasonal water place into a no water
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Figure 5 – Annual water recurrence (1984-2015) in Aldomirovtsi Marsh

place, is also standing out. Aldomirovtsi Marsh is located in an area where rain occurrence is mainly
in spring and this is well illustrated on the map. New seasonal and ephemeral seasonal waters are
also displayed with their relevant colors and these waters are located mainly in the northerner and
southern parts of the marsh.

Figure 6 – Water transitions (First Year to Last Year) in Aldomirovtsi Marsh

Data, concerning the maximum extent of detected water in the area of the Aldomirovtsi Marsh,
is presented in figure 7. It displays a very useful information, when it comes to the provision of
the habitat or supporting ecosystem services, by this wetland zone for a period of 32 years. The
fragmented distribution of surface water means that the provision of the service is obstructed in some
way – the preferable habitat of rare birds and vascular plants is shrinking and more conservation
measures should be implemented.

The other focus object near the border of Mala Planina is located to the south and represents
the Bistritsa Dam or Bezden Lake, as it is also called. It provides provisioning services in the form
of food, as it is used for fishing, it is a source for fresh water and provides cultural services, as well,
such as a popular place for tourism and recreation, being in a close proximity to the capital city
of Sofia. Its waters are constantly supplied by Bezden’s karst springs, hence the water volume has
to be more constant. Figure 8 provides information about water occurrence for 32 years and apart
from the dam’s outlines, most sectors of the basin are falling within the “always water” category.

Similar situation is observed when it comes to the water occurrence change intensity indicator.
The investigated period is long enough for making accurate assumptions and water at most parts of
the dam remained invariant, which can be explained by the prolonged supply with karst water. Few
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Figure 7 – Maximum water extent (1984-2015) in Aldomirovtsi Marsh

Figure 8 – Water occurrence (1984-2015) in Bistritsa Dam

sections to the northwest and southeast show an increase, which is good news for the provision of
ecosystem services.

Figure 9 – Water occurrence change intensity (1984-1999 to 2000-2015) in Bistritsa Dam

Figure 10 displays data about water seasonality, again, unfortunately for a too short period of
time which is an obstacle for making stable assumptions. Regardless of this fact, it is obvious that
permanent waters are prevailing, also due to the constant water supply, building up enough volume.

Figure 11 is providing information about annual water recurrence for the period between the
years of 1984-2015. Unlike the situation in Aldomirovtsi Marsh, in this case, the indicator displays a
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Figure 10 – Water seasonality (2014-2015) in Bistritsa Dam

healthy state of surface water, ensured by Bezden’s karst springs, within the range of 100%. Again
some small patches occur at the outlines, where the volume of water is decreasing, therefore allowing
evaporation to take its share of water.

Figure 11 – Annual water recurrence (1984-2015) in Bistritsa Dam

Water transitions from first to last year are presented in figure 12, where two trends make an
impression, despite the already clarified presence of permanent water. The dark green color at the
southeastern part of the basin is a testimony for an increase of the surface water by adding new
permanent water and the orange color to the northwest and to the south means that seasonal water
is becoming also permanent in these sectors.

Figure 12 – Water transitions (First Year to Last Year) in Bistritsa Dam
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Figure 13 is in favor of the constant supply with karst waters, flowing from Mala Planina’s ridge
Kamuka, providing data about the maximum water extent for the 32 years’ period. This ensures
the provision of provisioning and cultural ecosystem services in a steady trend.

Figure 13 – Maximum water extent (1984-2015) in Bistritsa Dam

Discussion. The current research presents a sample for an investigation of the provision of
provisioning, habitat or supporting and cultural ecosystem services by using the information at the
Global Service Water Explorer, available freely at https://global-surface-water.appspot.com/. Two
focus areas, located in a close proximity to the borders of Mala Planina, play a central role in
this study: Aldomirovtsi Marsh and Bistritsa Dam, also known as Bezden Lake. They were chosen,
because they represent large enough model basins, supplied by a steady water source, as karst waters.
The investigation is based on data about a long-term period of 32 years, which allows the authors
to make correct assumptions. The habitat ecosystem service, provided by the protected area of the
Aldomirovtsi Marsh, is at present, although a decrease of the surface waters is observed, therefore
some more strict measures should be taken. The seasonal character of its surface waters add more
weight to that necessity. Yet, the karst source of its water is providing a habitat that is suitable for
the rich biodiversity of rare bird species and 40 species of vascular plants. Bistritsa Dam’s situation
differs in some way, because of the more permanent type of surface waters. This is enough for the
provision of fish and development of the basin as a place of tourist and recreation character. The
steady state of its surface water is ensured by Bezden’s karst springs, while only few spots in the
outlines of the dam may be subjected to a decrease of the quantity of water. In conclusion, the
authors agree that the current investigation provided positive results and may be used as a basis for
other studies of ecosystem services of this type.
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Гданьск университетiнiң мүхиттану және география факультетi, Гданьск, Польша

Кiшi Планина маңындағы су объектiлерiндегi жерүстi суының экожүйелiк
қызмет ретiнде ұзақ мерзiмдi өзгеруi

Аңдатпа: Бұл мақала жақында тәуелсiздiк алған ел ретiнде көрiнген, 2016 жылдан берi
Еуропалық жасыл капиталға өзiндiк мүмкiндiгiмен танылған және жасыл туризм елi ретiнде
қаралуына ие болуы үлкен жетiстiгi мен прогресi туралы баяндалады. "Еуропа - дәстүрлерi
мен көпмәдениеттiлiкке ие ескi құрлық" десек, онда осындай шағын жердi иелiк еткен елдiң
өткен ғасырда бiрiншi пен екiншi дүниежүзiлiк соғыстың зардаптарына, ауыр азаптарын шексе
де екiншi дүниежүзiлiк соғыстың соңғы уақытында "Еуропалық одақ" құрылды. Түйiн
сөздер: Любляна; Словения; тәуелсiздiк; Югославия; Жасыл; Тұрақты; Еуропа Одағы ;
Балған түбегi.

Г. Борислав., А. Ассен

Факультет геологии и географии, Софийский университет им. Св. Климент Охридски, София, Болгария

Долгосрочные изменения поверхностных вод в водоемах у Малой Планины как услуга экосистемы

Аннотация: Основной целью статьи является исследование долговременных изменений поверхностных водоемов,
расположенных в непосредственной близости от Мала Планина как услуги экосистемы. Изученными бассейнами
являются Алдомировци Марш и Бистрица Дамба. Долгосрочные изменения в поверхностных водах имеют решающее
значение для функционирования экосистем и их здорового состояния. Основой является глобальное исследование,
посвященное картированию глобальных поверхностных вод и их долгосрочных изменений, примененное в локальном
масштабе. Изменения в поверхностных водах, охватывающих весь земной шар, с разрешением 30 метров за
последние 32 года оцениваются количественно, и учитываются следующие показатели: залегание воды, интенсивность
изменения водоемов, сезонное колебание воды, годовой оборот воды, водные переходы и максимальный объем воды.
Экосистема среды обитания, предоставляемая Алдомировци Марш, существует в настоящее время, хотя и наблюдается
уменьшение поверхностных вод. Поверхностные воды плотины Бистрицы являются более постоянными, обеспечивая это
туристическое и рекреационного характера место рыбой и развитием.

Ключевые слова: услуги экосистемы, водные бассейны, развитие
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/қарастырылып отырған сұрақтың тарихы, зерттеу әдiстерi, нәтижелер/талқылау, қорытынды) сақтай
отырып, мақаланың қысқаша мазмұны берiлуi қажет).
Түйiн сөздер (6-8 сөз не сөз тiркесi. Түйiн сөздер мақала мазмұнын көрсетiп, мейлiнше мақала
атауы мен аннотациядағы сөздердi қайталамай, мақала мазмұнындағы сөздердi қолдану қажет. Сонымен
қатар, ақпараттық-iздестiру жүйелерiнде мақаланы жеңiл табуға мүмкiндiк беретiн ғылым салаларының
терминдерiн қолдану қажет).
Негiзгi мәтiн мақаланың мақсаты/ мiндеттерi/ қарастырылып отырған сұрақтың тарихы, зерттеу
әдiстерi,нәтижелер/талқылау, қорытынды бөлiмдерiн қамтуы қажет.
Таблица, суреттер – аталғаннан кейiн орналастырылады. Әр таблица, сурет қасында оның аталуы болуы
қажет. Сурет айқын, сканерден өтпеген болуы керек.
Мақаладағы формулалар тек мәтiнде оларға сiлтеме берiлсе ғана номерленедi.
Жалпы қолданыста бар аббревиатуралар мен қысқартулардан басқалары мiндеттi түрде алғаш
қолданғанда түсiндiрiлуi берiлуi қажет. Қаржылай көмек туралы ақпарат бiрiншi бетте көрсетiледi.
Әдебиеттер тiзiмi
Мәтiнде әдiбиеттерге сiлтемелер тiкжақшаға алынады. Мәтiндегi әдебиеттер тiзiмiне сiлтемелердiң
номерленуi мәтiнде қолданылуына қатысты жүргiзiлiде: мәтiнде кездескен әдебиетке алғашқы сiлтеме [1]
арқылы, екiншi сiлтеме [2] арқылы т.с.с. жүргiзiледi. Кiтапқа жасалатын сiлтемелерде қолданылған бетттерi
де көрсетiлуi керек (мысалы, [1, 45 бет]). Жарияланбаған еңбектерге сiлтемелер жасалмайды. Сонымен
қатар, рецензиядан өтпейтiн басылымдарға да сiлтемелер жасалмайды (әдебиеттер тiзiмiн, әдебиеттер
тiзiмiнiң ағылшынша әзiрлеу үлгiлерiн төмендегi мақаланы рәсiмдеу үлгiсiнен қараңыз).
Мақала соңындағы әдебиеттер тiзiмiнен кейiн библиографиялық мәлiметтер орыс және ағылшын
тiлiнде (егер мақала қазақ тiлiнде жазылса), қазақ және ағылшын тiлiнде (егер мақала орыс тiлiнде
жазылса), орыс және қазақ тiлiнде (егер мақала ағылшын тiлiнде жазылған болса) берiледi.
Авторлар туралы мәлiмет: автордың аты-жөнi, ғылыми атағы, қызметi, жұмыс орны, жұмыс
орнының мекен-жайы, теелфон, e-mail – қазақ, орыс және ағылшын тiлдерiнде толтырылады.
6. Қолжазба мұқият тексерiлген болуы қажет. Техникалық талаптарға сай келмеген қолжазбалар қайта
өңдеуге қайтарылады. Қолжазбаның қайтарылуы оның журналда басылуына жiберiлуiн бiлдiрмейдi.
7. Редакцияға түскен мақала жабық (анонимдi) тексеруге жiберiледi. Барлық рецензиялар авторларға
жiберiледi. Автор (рецензент мақаланы түзетуге ұсыныс берген жағдайда) үш күн аралығында қайта қарап,
қолжазбаның түзетiлген нұсқасын редакцияға қайта жiберуi керек. Рецензент жарамсыз деп таныған мақала
қайтара қарастырылмайды. Мақаланың түзетiлген нұсқасы мен автордың рецензентке жауабы редакцияға
жiберiледi.
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8. Төлемақы. Басылымға рұқсат етiлген мақала авторларына төлем жасау туралы ескертiледi. Төлем
көлемi 2018 жылы 4500 тенге – ЕҰУ қызметкерлерi үшiн және 5500 тенге басқа ұйым қызметкерлерiне.
Реквизиты:
РГП ПХВ "Евразийский национальный университет имени Л.Н. Гумилева МОН РК
АО "Банк Центр Кредит"
БИК банка: KCJBKZKX
ИИК: KZ978562203105747338
Кбе 16
Кпн 859- за статьи
РГП ПХВ "Евразийский национальный университет имени Л.Н. Гумилева МОН РК АО "Bank RBK"
Бик банка: KINCKZKA
ИИК: KZ498210439858161073
Кбе 16
Кпн 859 - за статьи
РГП ПХВ "Евразийский национальный университет имени Л.Н. Гумилева МОН РК АО "ForteBank"
БИК Банка: IRTYKZKA
ИИК: KZ599650000040502847
Кбе 16
Кпн 859 - за статьи
РГП ПХВ "Евразийский национальный университет имени Л.Н. Гумилева МОН РК АО "Народный Банк
Казахстан"
БИК Банка: HSBKKZKX
ИИК: KZ946010111000382181
Кбе 16
Кнп 859.
Для сотрудников ЕНУ - 4500 тенге, для сторонних организаций - 5500 тенге
"За публикацию в Вестнике ЕНУ ФИО автора"
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Provision on articles submitted to the journal "Bulletin of L.N. Gumilyov Eurasian National
University. Chemistry. Geography. Ecology Series"

1. Purpose of the journal. Publication of carefully selected original scientific works in the fields of chemistry,
geography, ecology.
2. An author who wishes to publish an article in a journal must submit the article in hard copy (printed version) in
one copy, signed by the author to the scientific publication office (at the address: 010008, Republic of Kazakhstan,
Astana, Satpayev St., 2. L.N. Gumilyov Eurasian National University, Main Building, room 408) and by e-mail
vest_chem@enu.kz in Word, PDF and Tex format. At the same time, the correspondence between Tex-version,
Word-version, PDF-version and the hard copy must be strictly maintained. And you also need to provide the cover
letter of the author(s).
Language of publications: Kazakh, Russian, English.
3. Submission of articles to the scientific publication office means the authors’ consent to the right
of the Publisher, L.N. Gumilyov Eurasian National University, to publish articles in the journal
and the re-publication of it in any foreign language. Submitting the text of the work for publication
in the journal, the author guarantees the correctness of all information about himself, the lack
of plagiarism and other forms of improper borrowing in the article, the proper formulation of all
borrowings of text, tables, diagrams, illustrations.
4. The volume of the article should not exceed 18 pages (from 6 pages).
5. Structure of the article
GRNTI http://grnti.ru/
Initials and Surname of the author (s)
Full name of the organization, city, country (if the authors work in different organizations, you need to put
the same icon next to the name of the author and the corresponding organization)
Author’s e-mail (s)
Article title
Abstract (100-200 words, it should not contain a formula, the article title should not repeat in the content, it
should not contain bibliographic references, it should reflect the summary of the article, preserving the structure of
the article - introduction/ problem statement /goals/ history, research methods, results /discussion, conclusion).
Keywords (6-8 words/word combination. Keywords should reflect the main content of the article, use terms from
the article, as well as terms that define the subject area and include other important concepts that make it easier
and more convenient to find the article using the information retrieval system).
The main text of the article should contain an introduction/ problem statement/ goals/ history, research
methods, results / discussion, conclusion. Tables, figures should be placed after the mention. Each illustration
should be followed by an inscription. Figures should be clear, clean, not scanned.
In the article, only those formulas are numbered, to which the text has references.
All abbreviations, with the exception of those known to be generally known, must be deciphered when first used
in the text.
Information on the financial support of the article is indicated on the first page in the form of a footnote.
References
In the text references are indicated in square brackets. References should be numbered strictly in the order of
the mention in the text. The first reference in the text to the literature should have the number [1], the second -
[2], etc. The reference to the book in the main text of the article should be accompanied by an indication of the
pages used (for example, [1, 45 p.]). References to unpublished works are not allowed. Unreasonable references to
unreviewed publications (examples of the description of the list of literature, descriptions of the list of literature
in English, see below in the sample of article design).
At the end of the article, after the list of references, it is necessary to indicate bibliographic data in Russian and
English (if the article is in Kazakh), in Kazakh and English (if the article is in Russian) and in Russian and Kazakh
languages (if the article is English language).
Information about authors: surname, name, patronymic, scientific degree, position, place of work, full work
address, telephone, e-mail - in Kazakh, Russian and English.
6. The article must be carefully verified. Articles that do not meet technical requirements will be returned for
revision. Returning for revision does not mean that the article has been accepted for publication.
7. Work with electronic proofreading. Articles received by the Department of Scientific Publications (editorial
office) are sent to anonymous review. All reviews of the article are sent to the author. The authors must send the
proof of the article within three days. Articles that receive a negative review for a second review are not accepted.
Corrected versions of articles and the author’s response to the reviewer are sent to the editorial office. Articles
that have positive reviews are submitted to the editorial boards of the journal for discussion and approval for
publication.
Periodicity of the journal: 4 times a year.
8. Payment. Authors who have received a positive conclusion for publication should make payment on the
following requisites (for ENU employees - 4,500 tenge, for outside organizations - 5,500 tenge):
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Реквизиты:
РГП ПХВ "Евразийский национальный университет имени Л.Н. Гумилева МОН РК
АО "Банк ЦентрКредит"
БИК банка: KCJBKZKX
ИИК: KZ978562203105747338
Кбе 16
Кпн 859- за статьи
РГП ПХВ "Евразийский национальный университет имени Л.Н. Гумилева МОН РК АО "Bank RBK"
Бик банка: KINCKZKA
ИИК: KZ498210439858161073
Кбе 16
Кпн 859 - за статьи
РГП ПХВ "Евразийский национальный университет имени Л.Н. Гумилева МОН РК АО "ForteBank"
БИК Банка: IRTYKZKA
ИИК: KZ599650000040502847
Кбе 16
Кпн 859 - за статьи
РГП ПХВ "Евразийский национальный университет имени Л.Н. Гумилева МОН РК
АО "НародныйБанкКазахстан"
БИК Банка: HSBKKZKX
ИИК: KZ946010111000382181
Кбе 16
Кнп 859.
Для сотрудников ЕНУ - 4500 тенге, для сторонних организаций - 5500 тенге
"За публикацию в Вестнике ЕНУ ФИО автора"
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Положение о рукописях, представляемых в журнал «Вестник Евразийского национального
университета имени Л.Н.Гумилева. Серия: Химия. География. Экология»

1. Цель журнала. Публикация тщательно отобранных оригинальных научных работ п в области химии,
географии, экологии.
2. Автору, желающему опубликовать статью в журнале необходимо представить рукопись в твердой копии
(распечатанном варианте) в одном экземпляре, подписанном автором в Отдел научных изданий (по адресу:
010008, Казахстан, г.Астана, ул. Сатпаева, 2, Евразийский национальный университет им. Л.Н.Гумилева,
Учебно-административный корпус, каб. 408) и по e-mail vest_chem@enu.kz в формате Tex, PDF и Word.
При этом должно быть строго выдержано соответствие между Тex-файлом, Word-файлом, PDF-файлом и
твердой копией. Автор А также автору(ам) необходимо предоставить сопроводительное письмо.
Язык публикаций: Казахский, русский, английский.
3. Отправление статей в редакцию означает согласие авторов на право Издателя, Евразийского
национального университета имени Л.Н. Гумилева, издания статей в журнале и переиздания
их на любом иностранном языке. Представляя текст работы для публикации в журнале,
автор гарантирует правильность всех сведений о себе, отсутствие плагиата и других форм
неправомерного заимствования в рукописи, надлежащее оформление всех заимствований
текста, таблиц, схем, иллюстраций.
4. Объем статьи не должен превышать 18 страниц (от 6 страниц).
5. Схема построения статьи
ГРНТИ http://grnti.ru/
Инициалы и Фамилию автора(ов)
Полное наименование организации, город, страна (если авторы работают в разных организациях,
необходимо поставить одинаковый значок около фамилии автора и соответствующей организации)
Е-mail автора(ов)
Название статьи
Аннотация (100-200 слов; не должна содержать формулы, по содержанию повторять название
статьи; не должна содержать библиографические ссылки; должна отражать краткое содержание статьи,
сохраняя структуру статьи – введение/ постановка задачи/ цели/ история, методы исследования,
результаты/обсуждения, заключение/выводы).
Ключевые слова (6-8 слов/словосочетаний. Ключевые слова должны отражать основное содержание
статьи, использовать термины из текста статьи, а также термины, определяющие предметную область
и включающие другие важные понятия, позволяющие облегчить и расширить возможности нахождения
статьи средствами информационно-поисковой системы).
Основной текст статьи должен содержать введение/ постановку задачи/ цели/ историю, методы
исследования, результаты/обсуждение, заключение/выводы.
Таблицы, рисунки необходимо располагать после упоминания. С каждой иллюстрацией должна следовать
надпись. Рисунки должны быть четкими, чистыми, несканированными.
В статье нумеруются лишь те формулы , на которые по тексту есть ссылки.
Все аббревиатуры и сокращения , за исключением заведомо общеизвестных, должны быть
расшифрованы при первом употреблении в тексте.
Сведения о финансовой поддержке работы указываются на первой странице в виде сноски.
Список литературы
В тексте ссылки обозначаются в квадратных скобках. Ссылки должны быть пронумерованы строго по
порядку упоминания в тексте. Первая ссылка в тексте на литературу должна иметь номер [1], вторая -
[2] и т.д. Ссылка на книгу в основном тексте статьи должна сопровождаться указанием использованных
страниц (например, [1, 45 стр.]). Ссылки на неопубликованные работы не допускаются. Нежелательны
ссылки на нерецензируемые издания (примеры описания списка литературы, описания списка литературы
на английском языке см. ниже в образце оформления статьи).
В конце статьи, после списка литературы, необходимо указать библиографические данные на русском
и английском языках (если статья оформлена на казахском языке), на казахском и английском языках
(если статья оформлена на русском языке) и на русском и казахском языках (если статья оформлена на
английском языке).
Сведения об авторах: фамилия, имя, отчество, научная степен, должность, место работы, полный
служебный адрес, телефон, e-mail – на казахском, русском и английском языках.
6. Рукопись должна быть тщательно выверена. Рукописи, не соответствующие техническим требованиям,
будут возвращены на доработку. Возвращение на доработку не означает, что рукопись принята к
опубликованию.
7. Работа с электронной корректурой. Статьи, поступившие в Отдел научных изданий (редакция),
отправляются на анонимное рецензирование. Все рецензии по статье отправляются автору. Авторам в
течение трех дней необходимо отправить корректуру статьи. Статьи, получившие отрицательную рецензию
к повторному рассмотрению не принимаются. Исправленные варианты статей и ответ автора рецензенту
присылаются в редакцию. Статьи, имеющие положительные рецензии, представляются редколлегии
журнала для обсуждения и утверждения для публикации.
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Периодичность журнала: 4 раза в год.
8.Оплата. Авторам, получившим положительное заключение к опубликованию необходимо произвести
оплату по следующим реквизитам (для сотрудников ЕНУ – 4500 тенге, для сторонних организаций – 5500
тенге):
Реквизиты:
РГП ПХВ "Евразийский национальный университет имени Л.Н. Гумилева МОН РК
АО "Банк ЦентрКредит"
БИК банка: KCJBKZKX
ИИК: KZ978562203105747338
Кбе 16
Кпн 859- за статьи
РГП ПХВ "Евразийский национальный университет имени Л.Н. Гумилева МОН РК
АО "Bank RBK"
Бик банка: KINCKZKA
ИИК: KZ498210439858161073
Кбе 16
Кпн 859 - за статьи
РГП ПХВ "Евразийский национальный университет имени Л.Н. Гумилева МОН РК
АО "ForteBank"
БИК Банка: IRTYKZKAИИК: KZ599650000040502847
Кбе 16
Кпн 859 - за статьи
РГП ПХВ "Евразийский национальный университет имени Л.Н. Гумилева МОН РК
АО "НародныйБанкКазахстан"
БИК Банка: HSBKKZKX
ИИК: KZ946010111000382181
Кбе 16
Кнп 859.
Для сотрудников ЕНУ - 4500 тенге, для сторонних организаций - 5500 тенге
"За публикацию в Вестнике ЕНУ ФИО автора"
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Мақаланы рәсiмдеу үлгiсi
МРНТИ 27.25.19

А.Ж. Жубанышева 1 , Н. Темиргалиев 2 , А.Б. Утесов 3

2 Институт теоретической математики и научных вычислений Евразийского
национального университета имени Л.Н.Гумилева, Астана, Казахстан

3 Актюбинский региональный государственный университет имени К. Жубанова,
1 Актобе, Казахстан

(Email: 1 axaulezh@mail.ru, 2 ntmath10@mail.ru, 3 adilzhan_71@mail.ru)
Численное дифференцирование функций в контексте Компьютерного

(вычислительного) поперечника
Аннотация В рамках компьютерного (вычислительного) поперечника полностью
решена задача приближенного дифференцирования функций, принадлежащих классам
Соболева по неточной информации, полученной от произвольного конечного множества
тригонометрических коэффициентов Фурье-Лебега дифференцируемой функции... [100-200
слов]
Ключевые слова приближенное дифференцирование, восстановление по неточной
информации, предельная погрешность, компьютерный (вычислительный) поперечник. [6-
8 слов/словосочетаний]

Введение

Текст введения...
Авторам не следует использовать нестандартные пакеты LaTeX (используйте их лишь в
случае крайней необходимости)

2. Заголовок секции

Окружения.

Теорема 1. ...

Лемма 1. ...

Предложение 1. ...

Определение 1. ...

Следствие 1. ...

Замечание 1. ...

Теорема 2 (Темиргалиев Н. [2]). Текст теоремы.

Д о к а з а т е л ь с т в о. Текст доказательства.

2. Формулы, таблицы, рисунки

δN (εN ;DN )Y ≡ δN (εN ;T ;F ;DN )Y ≡ inf
(l(N),ϕN)∈DN

δN

(
εN ;

(
l(N), ϕN

))
Y
, (1)

где δN
(
εN ;

(
l(N), ϕN

))
Y
≡ δN (εN ;T ;F ;

(
l(N), ϕN

)
)Y ≡

≡ sup
f∈F∣∣∣γ(τ)

N

∣∣∣≤1(τ=1,...,N)

∥∥∥Tf (·)− ϕN (
l
(1)
N (f) + γ

(1)
N ε

(1)
N , ..., l

(N)
N (f) + γ

(N)
N ε

(N)
N ; ·

)∥∥∥
Y
.

Таблицы, рисунки необходимо располагать после упоминания. С каждой иллюстрацией должна
следовать надпись.

3. Ссылки и библиография

Для ссылок на утверждения, формулы и т. п. можно использовать метки. Например, теорема 2,
Формула (1)
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Таблица 1 – Название таблицы

Простые Не простые
2, 3, 5, 7, 11, 13, 17, 19, 23, 29 4, 6, 8, 9, 10, 12, 14

Рисунок 1 – Название рисунка

Для руководства по LATEX и в качестве примера оформления ссылок, см., например, Львовский С.М.
Набор и верстка в пакете LATEX. Москва: Космосинформ, 1994.
Список литературы оформляется следующим образом.

Список литературы
1 Локуциевский О.М., Гавриков М.Б. Начала численного анализа. –М.: ТОО "Янус", 1995. –581 c. - книга
2 Темиргалиев Н. Компьютерный (вычислительный) поперечник как синтез известного и нового в численном
анализе // Вестник Евразийского национального университета имени Л.Н. Гумилева –2014. –Т.4. №101.
–С. 16-33. doi: . . . (при наличии) - статья

3 Жубанышева А.Ж., Абикенова Ш. О нормах производных функций с нулевыми значениями заданного
набора линейных функционалов и их применения к поперечниковым задачам // Функциональные
пространства и теория приближения функций: Тезисы докладов Международной конференции,
посвященная 110-летию со дня рождения академика С.М.Никольского, Москва, Россия, 2015. – Москва,
2015. –С.141-142. - труды конференций

4 Курмуков А.А. Ангиопротекторная и гиполипидемическая активность леукомизина. –Алматы: Бастау,
2007. –С. 3-5 - газетные статьи

5 Кыров В.А., Михайличенко Г.Г. Аналитический метод вложения симплектической геометрии // Cибирские
электронные математические известия –2017. –Т.14. –С.657-672. doi: 10.17377/semi.2017.14.057. – URL:
http://semr.math.nsc.ru/v14/p657-672.pdf. (дата обращения: 08.01.2017). - электронный журнал
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1 Л.Н.Гумилев атындағы Еуразия ұлттық университетiнiң теориялық математика және ғылыми есептеулер
институты, Астана, Қазақстан

2 Қ.Жұбанов атындағы. Ақтөбе өңiрлiк мемлекеттiк. университетi, Актобе, Қазақстан

Компьютерлiк (есептеуiш) диаметр мәнмәтiнiнде функцияларды сандық дифференциалдау

Аннотация: Компьютерлiк (есептеуiш) диаметр мәнмәтiнiнде Соболев класында жататын функцияларды олардың
тригонометриялық Фурье-Лебега коэффициенттерiнiң ақырлы жиынынан алынған дәл емес ақпарат бойынша
жуықтау есебi толығымен шешiлдi [100-200 cөздер].
Түйiн сөздер: жуықтап дифференциалдау, дәл емес ақпарат бойынша жуықтау, шектiк қателiк, Компьютерлiк
(есептеуiш) диаметр [6-8 cөз/сөз тiркестерi].

A.Zh.Zhubanysheva 1 , N. Temirgaliyev 1 , A.B. Utesov 2

1 Institute of theoretical mathematics and scientific computations of L.N. Gumilyov Eurasian National University,
Astana, Kazakhstan

2 K.Zhubanov Aktobe Regional State University, Aktobe, Kazakhstan

Numerical differentiation of functions in the context of Computational (numerical) diameter

Abstract: The computational (numerical) diameter is used to completely solve the problem of approximate differentiation
of a function given inexact information in the form of an arbitrary finite set of trigonometric Fourier coefficients. [100-200
words]

Keywords: approximate differentiation, recovery from inexact information, limiting error, computational (numerical) di-

ameter, massive limiting error. [6-8 words/word combinations]

107



References
1 Lokucievskij O.M., Gavrikov M.B. Nachala chislennogo analiza [Elements of numerical analysis] (Yanus, Moscow,
1995). [in Russian]

2 Temirgaliyev N. Komp’juternyj (vychislitel’nyj) poperechnik kak sintez izvestnogo i novogo v chislennom analize
[Computational (numerical) diameter as a synthesis of the known and the new in numerical analysis], Vestnik
Evrazijskogo nacional’nogo universiteta imeni L.N. Gumileva [Bulletin of L.N. Gumilyov Eurasian National
University], 4 (101), 16-33 (2014). [in Russian]

3 Zhubanysheva A.Zh., AbikenovaSh.K. O normah proizvodnyh funkcij s nulevymi znachenijami zadannogo nabora
linejnyh funkcionalov i ih primenenija k poperechnikovym zadacham [About the norms of the derivatives of
functions with zero values of a given set of linear functionals and their application to the width problems]. Tezisy
dokladov Mezhdunarodnoj konferencii, posvjashhennaja 110-letiju so dnja rozhdenija akademika S.M.Nikol’skogo
"Funkcional’nye prostranstva i teorija priblizhenija funkcij" [International conference on Function Spaces and
Approximation Theory dedicated to the 110th anniversary of S. M. Nikol’skii]. Moscow, 2015, pp. 141-142. [in
Russian]

4 Kurmukov A. A. Angioprotektornaja i gipolipidemicheskaja aktivnost’ leukomizina [Angioprotective and lipid-
lowering activity of leukomycin] (Bastau, Almaty, 2007, P. 3-5). [in Russian]

5 Kyrov V.A., Mihajlichenko G.G. Analiticheskij metod vlozhenija simplekticheskoj geometrii [The ana-
lytic method of embedding symplectic geometry], Cibirskie jelektronnye matematicheskie izvestija [Siberian
Electronic Mathematical Reports], 14, 657-672 (2017). doi: 10.17377/semi.2017.14.057. Available at:
http://semr.math.nsc.ru/v14/p657-672.pdf. [in Russian]. (accessed 08.01.2017).

Сведения об авторах:
Жубанышева А.Ж.- Старший научный сотрудник Института теоретической математики и научных вычислений,
Евразийский национальный университет имени Л.Н.Гумилева, ул. Сәтапаева 2, Астана, Казахстан.
Темиргалиев Н. - Директор Института теоретической математики и научных вычислений, Евразийский национальный
университет имени Л.Н.Гумилева, ул. Сәтапаева 2, Астана, Казахстан.
Утесов А.Б. - кандидат физико-математических наук, доцент кафедры Математики, Актюбинский региональный
государственный университет имени К. Жубанова, пр. А.Молдагуловой 34, Актобе, Казахстан.
Zhubanysheva A.Zh. - Senoir researcher of the Institute of theoretical mathematics and scientific computations, L.N.

Gumilyov Eurasian National University, Satpayev str., Astana, Kazakhstan.
Temirgaliyev N. - Head of the Institute of theoretical mathematics and scientific computations, L.N. Gumilyov Eurasian
National University, Satpayev str., Astana, Kazakhstan.
Utesov A.B. - candidate of physical and mathematical sciences, Associate Professor of the Department of Mathematics,
K.Zhubanov Aktobe Regional State University, A.Moldagulova Prospect, 34, Aktobe, Kazakhstan.

Поступила в редакцию 15.05.2017



Редакторы: К. М. Джаналеева

Шығарушы редактор, дизайн А. Нұрболат

Л.Н. Гумилев атындағы Еуразия ұлттық университетiнiң
Хабаршысы. Химия. География. Экология сериясы.

№1(126)/2018 - Астана: ЕҰУ. 109-б.
Шартты б.т. - 12,12. Таралымы - 25 дана.
Мазмұнына типография жауап бермейдi

Редакция мекен-жайы: 010008, Астана қ.,
Сәтпаев көшесi, 13.

Л.Н. Гумилев атындағы Еуразия ұлттық университетi
Тел.: (8-717-2) 70-95-42(iшкi)31-428

Л.Н. Гумилев атындағы Еуразия ұлттық университетiнiң баспасында басылды

109


