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THEORETICAL AND METHODOLOGICAL FOUNDATIONS OF RATIONAL USE
OF LANDS OF POPULATED AREAS IN THE CONTEXT OF DIGITALIZATION

Abstract

Innovative development of the land management industry is inextricably linked with the
introduction of automation and robotics in land cadastral services and the use of modern information
technologies in the land management system, the peculiarity of which is the formation of large arrays
of information that ensure increased efficiency of sustainable development of rural areas,
improvement of technological solutions in the system of rational use of land resources of settlements
in the country. To improve the efficiency of rational use of the territories of settlements in the context
of rapidly changing requirements of standards and many regulatory documents, the digitalization of
technologies in the land management system is of the utmost importance. The issues of development
of rural areas in the Republic of Kazakhstan have remained one of the most pressing for many years.
In the vast territory of the country, a significant part of it remains poorly developed and sparsely
populated. The reasons for this situation are the large dispersion of the territories of rural settlements,
natural and climatic conditions, terrain, insufficient funding for the development of the social and
everyday sphere, which entails the desire of the population to migrate to settlements with a higher
level of social comfort. "Over the past 10 years, the rural development policy has been aimed at
improving the quality of life of the rural population through priority support for rural settlements with
development potential, ... according to the Bureau of National Statistics of the Agency for Strategic
Planning and Reforms of the Republic of Kazakhstan (hereinafter referred to as BNS), as of the
beginning of 2023, there are 6,295 rural settlements (hereinafter referred to as RCS) in the republic,
in which 38.2% of the country's population or 7.5 million people live."[1]

To eliminate the digital divide in rural areas, the PEBA-NGA Plan was implemented, which
provides for coverage of more than 90% of settlements with a population of less than 5,000 residents
with 30 Mbps broadband Internet. The Strategy for the digitalization of the agri-food sector, forestry
and the rural environment is also being implemented. At the same time, it should be noted that a
number of issues related to the development and implementation of unified approaches to solving the
problems of digital transformation in the land management system and assessing the prospects for
mass digitalization of the territories of populated areas continue to be at the stage of understanding
and developing rational approaches to overcoming the limitations of the digital development of the
industry, while a number of provisions related to the assessment of the conditions for initiating the
processes of digital transformation of economic entities in land management and understanding the
prospects for digitalization of the system of territorial development of populated areas remain not
fully developed, are debatable in nature and require additional research.

Key words: Digitalization, automated information systems, lands of populated areas,
transformation of economic entities, rational use of land, land cadastral services, artificial
intelligence, cybersecurity, digital transformation, digitalization of the space of populated areas.
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QUANTITATIVE VARIABLES OF ARTEMIA IN SALT LAKE TUZKOL
(BALKHASH-ALAKOL BASIN)

Abstract
Studies of salt waterbodies are topical for understanding their role in preserving and producing
cysts of the valuable bioresource Artemia. A comprehensive analysis of the salt lake Tuzkol carried
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out in May and August 2022. Standard methods performed sampling and processing of samples of
Artemia. Artemia population represented by a bisexual race, but abundance of males is insignificant
(0.02% of total population). The total abundance of artemia reached 34.0 thousand individuals/m? in
May and 13.0 thousand individuals/m? in August. Nauplii and individuals at the juvenile stage formed
the basis of quantitative variables of artemia. Artemia biomass reached 31.0 mg/m® in May and 13.0
mg/m? in August. Large egg-carrying females created the population biomass. One-way analysis of
variance (ANOVA) did not reveal significant differences between the average values of the
abundance and biomass of Artemia in different years. During research period, a slight increase in the
biomass of Artemia noted, which might be due to a twofold increase in the level of TDS in lake in
2022 compared to the previous year of study. The productivity (by cysts) of Artemia varied from 10.3
to 190.8 kg/ha. The main portion of Artemia cysts concentrated in female ovisacs and the water
column in May, by August the cysts prevailed (98.1%) in bottom sediment. In both research periods,
cysts were not found in the coastal zone where their catching carried out. Based on benthic cysts,
Tuzkol Lake classified as a highly productive waterbody in summer 2022. Bottom cysts, being at the
dormant stage, provide the abundance of the first generation of Artemia and are a reserve for
preserving the population. Based on this, Lake Tuzkol recommended to be used as a habitat for
preserving the unique gene pool of Artemia and for studying the adaptation of halobionts to unstable
conditions of the aquatic environment.
Key words: Artemia, salt lakes, productivity, cysts, females, males, nauplii.

Introduction

The crustacean Artemia has a high value due to the high content of protein, essential amino
acids, and vitamins in the body, as well as the ability to exist in a state of rest — diapausing cysts [1].
Artemia cysts are the best live starter feed for aquaculture objects [2]. According to research, about
85% of farmed aquatic animals use artemia cysts or nauplii as food at one stage of their development.
The cysts themselves (decapsulated) or nauplii are used as food. As a result of cyst harvest more than
900 billion crustacean and fish larvae grow annually [2]. In this regard, the demand for Artemia cysts
IS growing and currently, its annual consumption is estimated at 3500 — 4000 tons (dry weight) [4].

Artemia distributed throughout the world and inhabits waterbodies of continental and marine
origin with a salinity range of 20 — 340 g/l. Among these waterbodies, inland salt lakes play a key
role, where about 90% of artemia production is obtained. Based on the productivity of Artemia (at
the cyst stage), water bodies are divided into highly productive (cyst biomass >100 kg/ha); average
productive (50-100 kg/ha); low productive (10-49 kg/ha); non-commercial (<10kg/ha) [5].

There are about 99 salt lakes in Kazakhstan, the fauna of which is mainly represented by
crustaceans Artemia parthenogenetica [6]. The main fond of commercial artemia lakes (highly
productive waterbodies) is located in Northern Kazakhstan; in addition to them, in the southeastern
part, there are many non-commercial lakes. About 10 — 15% of the world's reserves (up to 1.5 - 3.0
thousand tons) of Artemia cysts are concentrated in these waterbodies. Regardless of their
commercial significance in Kazakhstan, as in other regions, sufficient attention is paid to the study of
the hydrobiological regime of salt water bodies (where Artemia inhabits) [6-7]. One of these well-
studied salt water bodies is Lake Tuzkol, located in the South-East of Kazakhstan. According to the
results of recent studies, it is recommended to harvest cysts in this lake [6]. Considering that
approximately 90% of artemia production is obtained from inland salt lakes, the replenishment of
several artemia lakes has a positive impact on the development of aquaculture. However, the high
cost of cysts and the availability of coastal zone cysts for collection pose a direct threat to the Artemia
population and other components of biodiversity in lakes recently included in the list of commercial
lakes [8]. In order to prevent the latter, it is necessary to assess the quantitative variables of Artemia
from a seasonal perspective, and based on the results obtained, to provide appropriate
recommendations for the use of artemia production in this lake.

Population characteristics of Artemia in Tuzkol Lake are relatively well studied; however, that
information is outdated. Therefore, the current work aims to assess the current state of artemia
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populations of Tuzkol Lake and to provide appropriate recommendations for the use of artemia
production in this lake.

Material and methods

Standard methods performed sampling and processing of samples of Artemia [9]. The water
salinity determined using a Digital Salt Meter (Atago ES-421) device. The station coordinates were
determined using a GPS navigator (Garmin). Samples were taken by filtering 50-100 liters of water
through an Apstein net. The samples were fixed with 40% formaldehyde to a final concentration of 4%.
Age and sex identification of Artemia, and calculation of all age groups of crustaceans, including cysts in
samples, were carried out in laboratory conditions, using microscopes MBS-10 and MSKh-200 or 300.
The following age groups of Artemia were identified and calculated: cysts, nauplii, juvenile crustaceans,
pre-adult crustaceans, females with eggs or cysts, females without eggs, and males. For females with eggs,
the number of eggs and/or cysts was calculated to calculate residual fecundity. Individual weight, and age
groups of Artemia, for calculating biomass, taken from the guideline [9]. Calculation of the abundance
and biomass of artemia and cysts were calculated per 1 m® of water column.

Benthic samples (bottom cysts) were taken with a Petersen bottom grab with a capture area of
0.025 m?. In laboratory conditions, samples were weighed, and a known part of them was diluted
with a certain volume of water and processed as a planktonic sample, with subsequent recalculation
for the entire volume of the sample. In case of the presence crustacean cysts in coastal zone, sampling
was carried out. Samples from the bottom of the water bodies were taken using a bottom grab. At the
sites of coastal emissions, their total area was assessed. Organisms were identified under a microscope
in the laboratory. The cysts in each sample were counted and weighed on a torsion or electronic scale,
with a resolution of 0.0001, large invertebrates — on a cup scale, with a resolution of 0.001 g. The
results obtained on the abundance and biomass of animals in the sample were then extrapolated per
1m2,

The corresponding modern guidelines were used to calculate production of commercial
invertebrates [9].

The obtained data were compared with studies from previous years [6]. One-way analysis of
variance (ANOVA) was used to determine statistically significant differences in population indicators
of Artemia in different years. One-way analysis of variance (ANOVA) was carried out in R studio
[10-11].

Results and discussion

The surveyed waterbody is in the mountainous part of South-Eastern Kazakhstan (Table 1).
The lake is hypersaline and is filled by springs, groundwater, and precipitation.

Table 1 — Physiographic, hydrological and hydrochemical characteristics of Lake Tuzkol, 2022

Height Depth, m Total dissolved solids, g/dm?®
Water area, .
above sea ha Lake coordinates Ma Auqust Ma Auqust
level, m y g y 9
43°00'31,21"N
1959 795 79°58'48 79"E 0.3-0.5 0.05-0.1 99.3-104.9 73.7-75.7

The level of development of Artemia populations in the water column in the spring-summer
period of 2022 varied by season. Artemia population is represented by a bisexual race in the lake
(Table 2). However, the number of males is insignificant — 0.02% of the total number of crustaceans.
The ratio of males to females is high — 1:697.

Nauplii and juvenile stages dominated in Artemia population. They together created 72.4% of
the total abundance of the population. Pre-adult stages of crustaceans were few — 13.2% of the total.
The sexually mature part of the population was represented equally (8.7 and 5.8%) by females without
eggs and females with eggs. Their fertility was 50-70 eggs in ovisacs. Males were recorded only in
the coastal zone. Artemia biomass in May was formed in almost equal shares by all age stages, except
for nauplii and males. The ratio of the sexually mature and immature parts of artemia population in
the lake at the end of May is 1:5.9.
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The abundance of free-floating cysts in the spring was very high and amounted to 143.33
thousand individuals/m? and 1.43 g/m®.

The average abundance and biomass of artemia in the lake decreased from spring to summer
by 2.75 and 2.25 times, respectively, and the brine shrimp population during this period was
represented by a parthenogenetic race. Males and females without eggs were not recorded in August.
Artemia population up to 70.56%, was formed by nauplii at the end of summer.

The remained portion of the population consisted mainly of egg-bearing females - 26.68% of
the total. The share of individuals in other stages of development in the formation of the total
abundance of crustaceans is scanty — 2.76%.

Only large females with eggs represented the sexually mature part of the population with high
fertility from 40 to 110 eggs in ovisacs. The ratio of the mature and immature parts of artemia
population is 1:2.74 in summer.

Dominant large egg-bearing females, producing 87.59% of the total biomass of crustaceans,
formed the basis of artemia biomass.

Nauplii and juvenile stages of Artemia accounted for 11.79% of the total biomass of
crustaceans. Overall average abundance and biomass of Artemia in the lake decreased by 2.75 and
2.25 times, respectively at the end of summer.

Table 2 — Abundance and biomass of different ages Artemia of Lake Tuzkol, 2022

nau- juvenile pre-adult females females males total cysts in the
plii with lake
cyst
Abundance, thousand individuals/m?
May
120 | 12.2 | 4.4 | 2.9 | 1.9 | 01 | 340 | 1430
August
87 | 0.3 | 0.05 | 0 3.3 | 0 | 120 | 2700
Biomass, mg/m?®
May
21 | 6.7 | 76 | 7.5 | 7.1 | 002 | 310 [ 14
August
1.4 | 0.12 | 01 | 0 | 12.1 | 0 | 130 | 27

In order to assess the productivity of Artemia populations, productivity was calculated for individual
groups: for floating cysts, for benthic cysts, for cysts in ovisacs of females, and cysts in the coastal zone
(Table 3) [12].

Table 3 — Productivity of Artemia populations in Lake Tuzkol, 2022

unit of floating cysts cysts in ovisacs of cysts in the coastal benthic cysts total
measure females zone
Ma
kg/ha 5.7 4.6 0 0 10.3
% 55.2 44.8 0 0 100
August
kg/ha 2.0 15 0 187.3 190.8
% 1.1 0.8 0 98.1 100

The productivity of Artemia populations increased significantly from 10.3 to 190.8 kg/ha from
spring to summer. The main production of Artemia cysts is concentrated in the ovisacs of females and the
water column — 44.8% and 55.2%, respectively in May. The benthic cysts formed the productivity of the
lakes (98.1%) in August. Based on benthic cysts, Tuzkol was classified as a highly productive waterbody
in the summer. In both periods of research, cysts were not found in the coastal zone.

The obtained data were compared with studies from previous years [6]. In order to determine
whether there is a statistically significant difference between the average values of the abundance and
biomass of Artemia in different years, One-way analysis of variance (ANOVA) was used [10-11].
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This analysis did not reveal significant differences in the mean values of the Artemia variables (Table
4).

Table 4 — Results of one-way ANOVA by abundance and biomass of artemia of Tuzkol Lake
in different years (2015, 2017, 2022)

Variable Abundance, thous3and Biomass, mg/m?
individuals/m
Df 4 4
Sum of squares 1315.871 29854.09
Sguare mean 328.968 7463.52
F value 67.136 25.369
Significance <.001** <.001**

Notes. Significance codes: ** «0.001»

The total abundance of Artemia in 2022 increased slightly (in May 34.0 thousand
individuals/m®, in August 13.0 thousand individuals/m®) compared to 2017 data (in May 30.2
thousand individuals/m?, in August 14.8 thousand individuals/m®) and 2015 (in August 5.5 thousand
individuals/m®). Overall, an increase in the biomass of Artemia populations was noted in 2022. It
reached 31.0 mg/m?® in May and 13.0 mg/m? in August, which exceeded the data for the previous year
(8.48 mg/m? in August 2015) and 2017 (8.48 mg/m®). The exception was the average biomass value
(74.25 mg/m®) of Artemia in May 2017. The described changes in the quantitative variables of
Artemia may be associated with a twofold increase in the level of total dissolved solids in the lake in
2022 compared to 2017 [6] since the increase in the level of total dissolved solids has a favorable
effect on the vital activity of Artemia crustaceans. They are most productive in waterbodies with a
salinity of 70 to 230 g/dm® [5,13 — 14]. During the previous research period, the level of total
dissolved solids in the lake varied in the range from 46.7 to 52.8 g/dm? [6].

Conclusion

Thus, Artemia population is represented by a bisexual race, but the number of males is
insignificant in Tuzkol Lake. The total abundance of Artemia in 2022 was 34.0 thousand
individuals/m® in May, and 13.0 thousand individuals/m® in August. Nauplii and individuals at the
juvenile stage of development dominated the population. The biomass of the crustacean reached 31.0
mg/m3in May, 13.0 mg/m? in August. The large egg-bearing artemia females prevailed in biomass.
The obtained data were compared with studies from previous years. One-way analysis of variance
(ANOVA) did not reveal significant differences between the average values of the abundance and
biomass of Artemia in different years. In general, a slight increase in the biomass of Artemia
crustaceans was noted in 2022, which may be due to a twofold increase in water salinity in the lake
in 2022 compared to the previous year of the study. The productivity (by cysts) of Artemia
populations varied from 10.3 to 190.8 kg/ha. The cysts were not found in the coastal zone of the Lake
where their catching is primarily carried out. The production of Artemia cysts is concentrated in the
ovisacs of females and the water column in the spring. The benthic cysts formed the productivity of
the lakes (98.1%) in August. Based on the volume of benthic cysts, Tuzkol Lake was classified as a
highly productive waterbody in the summer of 2022. Bottom cysts, being at the dormant stage,
provide the abundance of the first generation of Artemia and are a reserve for preserving the
population. Based on research results, Lake Tuzkol is recommended to be used as a habitat for
preserving the unique gene pool of Artemia and for studying the adaptation of halobionts to unstable
conditions of the aquatic environment.
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TY¥3KOJI TY¥3Abl KOJIHAEI'T APTEMUAHBIH CAHABIK KOPCETKIIITEPI
(BAJIKALI-AJIAKOJI CYAJIABBI)

Anoamna

Ty3nb1 cy ar3anapblH 3epTTey OJapbIH KYHIbI OMOPECYPCTHIK apTeMHusl IIHCTaJapblH CaKTay
MEH OHIpYAET1 peJliH TYCIHY YIIiH 63€KTi O0JIbI Ta0buIaAbl. Ty3Kes Ty3/bl KeliHe KeUIeH 11 TaJay
2022 xbInabpIH MaMbIp-TaMbI3 aiilapblHAa KYPri3iiai. ApTeMus ChiHaMallapblH IpiKTey KOHE OHICY
CTaHJIAPTTHI SJICTEP KOMETIMEH XKY3€re achbIpbUIIbl. ApTEMUS MOMYJISUACH OMceKCyall bl HOCUIMEH
YCBIHBUIFaH, OipakK KeJiJie aTajblKTap caHbl ToMeH (>kammbl XaibIKThiH 0,02%). Ty3ken keminmeri
apTEeMUSHBIH JKaJImbl caHbl Mamblp aiibiHna 34,0 MbrH amamra/m3, Tambiaa 13,0 MbiH agamra/m3
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xeTTi. KebOiHece HAayIUMM >KOHE JaMyJbIH KOMENETKe TOJIMaraH Ke3eHIHAETi amamaap apTeMus
MTONYJISAIMSICBIHBIH HET131H KypaJibl. ApTEMUSHBIH OnoMaccackl MaMbIp aibiaaa 31,0 mr/m3, Tambizga
13,0 mr/m3 sxerri. Ilomymsmuss OGumomaccackl ipi KYMBIPTKA CalaThlH AaHAJBIKTAp KypasFaH.
Hucnepcussuel  6ip kaktel Tangay (ANOVA) op >KeligapJarbl apTeMUSIHBIH KOMTIrT MeH
OromaccachIHBIH OpTalla MOHJAEPl apachblHAAFbl aWTapibIKTal albIpMAIIbUIBIKTAPbl AHBIKTaFaH
KOK. 3epTTey Ke3eHIHIe apTeMus IasH TOPI3AUIEpiHiH OHMOMAaCCAChIHBIH IIaMajbl YJIFAIOBI
OaiiKamnabl, OyJ1 3epTTEyAiH aJIJBIHFbI )KBIIBIMEH calbICThIpranaa 2022 »KbUTbl CyIaFbl JKaIbl epireH
KaTThl 3aTTap JEHIeHiHIH eKi ece apTyblHa OailyIaHbICTBI OOyl MYMKIH.  ApTemus
MOMYJIAIUSUIAPBIHBIH, OHIMIUTIr (Tctanap Ooitbiama) 10,3-ren 190,8 kr/ra-ra neifin esrepai.
ApTeMus MHUCTAIAPBIHBIH HETI3T1 06JIiri MaMbIp albIHIA aHAJBIK Oe3/epAc >KoHe Cy OaraHbIHIA
IIOFBIPJIAHFAH, TaMbI3 ailblHA Kapall TOMEHT1 MeriHauiepae mucramap OackiM Oonasl (98,1%).
3epTTeyIiH €Kl Ke3eHIHe e LHcTajgap jkaranay ailiMarblHJa TaObLIFaH jKOK. BeHTOCTHIK IucTanap
Herizinae Ty3ken ke 2022 sKbUIIBIH Ka3bIH]1a OHIMIIUTIT )KOFAPBI CY aiiIBIHBI PETIH/IE AaHBIKTAJIJIBI.
BeHTOCThIK 1McTanmap THIHBIITHIK CATBICHIHIA OOJa OTBHIPHIN, apTEMUSIHBIH OipiHIN OyBIHBIHBIH
KOITITIH KaMTaMachl3 €TeJl JKOHE OJlap MOMYJSAIUSHBI CaKTay YIIH pe3epB OOJbIN TaObLIAIbI.
Ocpiran cyiieHe OThIpbIn, Ty3ken KemiH apTeMHsiHbIH Oipereil TeHJIK KOPBIH CaKTay >KoHE
rajJOOMOHTTAPABIH CYy OPTACHIHBIH TYPAKChI3 )KaFIaitapsiHa OeHiMaemyiH 3epTTey YIIiH TIPIILTIK eTy
OpTachl PeTiH/Ie Maiiadany YChIHbIIAbI.

Kinm ce30ep. apremmus, TY31bl KOJJIEp, OHIMIUTIK, I[HCTalap, aHAJIBIKTAp, aTalbIKTap,
HAYTUTUY.
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KOJUYECTBEHHBIE ITOKA3ATEJIN APTEMHAH B O3EPE TY3KO.Ib
(PAJIXALI-AJTAKOJIBCKUU BACCEHNH)

Annomauus

HccnenoBanusi CONEHBIX BOJOEMOB SBISIFOTCS aKTyaJdbHBIMU IS TOHMMAaHUS WX pOJIU B
COXpaHEHUU U OOBIYM IMCT LIEHHOTO Omopecypca apreMud. KOMIUIEKCHBIE HMCCIIEOBAaHHUS COJIEHOTO
o3epa Tyskonp mpoBoamiock B Mae u B aBrycte 2022 r. Ot6op u 00paboTka mpod pavykoB apTeMHUH
MIPOBOAMIIUCH COIIACHO OOLICNPUHATHIM METOAMKaM. B o3epe momynsuus apTeMuu IpeacTaBieHa
OucekcyanbHOH pacoil, HO KoiM4YecTBO caMioB HezHauutenbHoe (0,02% ot oOmieit nonmyssiuuun). Oomas
uncieHHocTh apremun B 2022 1. o3epa Tyskons coctasuna B Mae 34,0 Thic. 9K3./M°, B aBrycte 13,0 ThiC.
3k3./M°. UacTo OCHOBY UHCIEHHOCTH MOMYINAINH (OPMHPOBANM HAYIUTHYCHl M OCOOM HA IOBHHHIILHOM
cTanuu passutus. Buomacca pauka gocturma 31,0 mr/m® B Mae, 13,0 Mr/ m* B aBrycte. OcHOBY GHOMACCHI
apTEeMHUU CO37IaBaJId KPYITHBIE siifiieHOCHBIe caMku. O iHO(paKTOpHBINA nucniepcnornbiil anammus (ANOVA)
HE BBISIBUJI CYIIECTBEHHBIX PA3IMINIA MEXYy CPETHIMH 3HAYCHUSMHU YUCIICHHOCTH 1 OMOMACChI apTEMHH
B pasiauuHble rofbl. B mepuoa mccinenoBaHuii, 0OTMEYEHO HEOOJIBIIOE yBETMUEHHE OMOMACCHl PauyKOB
apTEeMHUH, YTO BO3MOXHO CBS3aHO C IBYKPaTHbIM yBEJIIMYEHHEM MUHEPAIU3alluu BOJIbl B 03epe B 2022 .
[0 CPABHEHMIO C PEBITYIIUM roJI0M HccienoBaHus. [IpogyKTHBHOCTS (110 LIMCTaM) NOMYJISILMI apTeMUu
BapsrpoBaia ot 10,3 1o 190,8 kr/ra. B Mae ocHOBHas POIYKIMS LIMCT aPTEMUH COCPEOTOUCHA B OBUCAKAX
CaMOK U B TOJIIIIE BObI, B aBIYCTE B 03€pax OCHOBY NMPOAYKTUBHOCTH COCTABIISLIIN TOHHBIE IUCTHI 98,1%.
B o00a mnepuonma wuccnenoBaHuii, LUCTBI B OEPEroBbIX IMOJIOCAX OTKyAa MPEUMYIIECTBEHHO
OCYIIECTBIISIETCSI UX MPOMBICENT He 0OHapykeHbl. Jlerom 2022 1. 03. Ty3K01bh 0 OEHTOCHBIM ITUCTaM
KJIACCU(UITMPOBAIOCH KaK BEICOKOIIPOAYKTUBHEIH BO10eM. JJOHHBIE IMCTHI HAXOISICh B COCTOSTHAM TTOKOSI
o0ecreYnBalOT YHUCICHHOCTh TEPBOW TE€HEPALMM apTEeMUU M SABISIOTCS PE3EPBOM JUISI COXPAHEHHS
nomynsiun. Mexons u3 storo o3epa Ty3koib peKOMEHIYETCsl HCIIONB30BaTh KAK MECTOOOHUTaHME ISt
COXPAaHEHHUS YHHKAJIBHOTO TEHOMOHIA apTeMHH W JUIsl WM3yYeHHUs aJanTalud TajJoOMOHTOB K
HEYCTONYMBBIM YCIOBUSM BOJHOM Cpeapbl.

Knrouegwie cnosa: apremusi, COJeHbIE 03€pa, MPOIYKTUBHOCTD, LIUCThI, CAMKHU, CaAMIIbI, HAYTUIUU
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