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Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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ASSESSMENT OF THE SUSTAINABILITY
OF LANDSCAPES OF THE NORTH-KAZAKHSTAN REGION
TO AGRICULTURAL IMPACT

Abstract. The article deals with the research of sustainability of landscapes of North Kazakhstan region under
conditions of long-term agrogenic load. In this connection and basing on the developed system of indicators there
was carried out the assessment of geosystems’ conditions and levels of their sustainability to the influence of human
agricultural activities. The assessment was made according to thirteen indicators characterizing forming factors,
landscapes functional conditions and properties of their main components. Assessment methods were based on the
use of different specified rates that were transferred to a relative value (points) and were ranked according to varia-
bility (sustainability) of each landscape under direct or indirect agricultural exposure. Besides, this work performs
spatial analysis and typology of the regional landscapes according to the index of potential resistance to agricultural
influence. It was defined that the most resistant to agricultural human activities landscapes of Northern and central
parts of the region are located within forest-steppe natural zone. Low potential resistance is typical of the landscapes
located in the South-East of the region within dry steppe subzone and in the landscapes of the river Yesil valley. The
level of steppe zone landscapes resistance to agricultural impact is defined as relatively stable. This work provides
recommendations on restoration of ecological balance and establishing of stable functioning of the landscapes.

Keywords: landscape, geosystem, sustainability, agriculture, assessment, impact.

Introduction. North Kazakhstan oblast (NKO) is one of the leading agricultural regions of Kazakh-
stan. The agro-industrial sector covers more than 40% of the regional gross product. Almost a quarter of
the republican acreage belongs to NKO. Annually it produces 25-28% of national gross harvest of high-
quality grain. The structure of the region land resources refers up to 71%, or 6988.0 thousand hectares to
agricultural lands, including 4320.4 thousand hectares of arable land (data of 2017). The rate of tilled soil
in the region is 50%, reaching 70% in some administrative districts [1-3].

Long-standing agricultural load on the landscapes of the region had a negative impact on their
conditions. There are dehumidification and reduction of soil fertility, increase of areas with wind and
water erosion, degradation of agricultural land and reduction of its environmental sustainability [4, 5].

One of the reasons for the current environmental situation is unsustainable functioning of landscapes
as a result of an imbalance between their natural potential and the nature of agricultural production. Not
taking into account the properties and peculiarities of geosystems, on the one hand, and permissible
agricultural load on the components, on the other, may lead to its further deterioration that can adversely
affect economic development and food security of the region. Under the conditions of intensive agri-
cultural development, one of the important tasks is maintaining sustainability of geosystems on the basis
of complex examination of their state and properties and peculiarities of landscape structure of the region.
In this regard, urgency of the undertaken research is quite obvious.

The purpose of the study is to evaluate sustainability of NKO landscapes to agricultural impact and to
determine the nature of such impact.
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Materials and methods of the study. Agricultural impact is the influence of human agricultural
activity that changes properties of landscape components or landscape as a whole, which can lead to non-
performance of environmental or social-economic features of the landscape [6]. Accordingly, the
landscape resistance to agricultural impact depends on the ability to sustain changes generated by the
human agricultural activities and to recover from such impacts preserving the basic properties and
functions.

At present, there is no common approach to the assessment of landscapes’ sustainability to agricul-
tural impact. Besides, the issue of defining of common assessment criteria still remains undetermined. In
addition to this, the complexity of agricultural production and a large number and diversity of agricultural
impacts influencing the landscapes complicate the research in this direction. By the same token, natural
landscape specificity causes the complexity of analysis and assessment. This is due to the fact that land-
scapes are distinguished by various natural conditions and therefore different resistance to external in-
fluences. Components of landscape, in turn, are characterized by different reactions to certain effects that
serve as consequences of their differences in resistance to such loads. Additionally, when one runs the
analysis and assessment of landscapes sustainability to agricultural impacts, the level of landscape
organization should be taken into account. It is well-known that the higher the level is, the more
sustainable the landscape is to the effects of human activities [7-11].

In comparison with other types of anthropogenically modified geosystems, landscapes created by
human agricultural activity are closer to the natural landscapes according to their functional and structural
properties. Therefore, most studies related to assessing agrolandscapes’ sustainability use approaches and
methods applied for the assessment of conditions and stability of natural landscapes and ecosystems.
Special attention shall be paid to a series of techniques based on study of the basic properties of land-
scapes and their components, which can serve as indicators of their resistance to various external
influences including agricultural load [12-25].

Theoretical and methodological basis of research was found in the works of our specialists in the
field of landscape study, agrolandscape study and geoecology: N.A. Solntsev, L.G. Ramenskiy, L.S. Berg,
A.G. Isachenko, G.N. Vysotskiy, M.A. Glazovskaya, V.A. Kovda, B.B. Polynov, F.I. Milkov, K.V. Zvo-
rykin, V.N. Nikolayev, V.I. Kiryushin, B.I. Kochurov, V.S. Preobrazhenskiy, [.V. Orlova, V.I. Bulatov,
Z.U. Mamutov, A.l. lorganskiy, M.B. Esimbekova and others, and in foreign studies of agriculture,
landscape and agroecology made by: M. Arshad, S. Navrud, J. Iverson Nassauer, D. Chelaru and others.

As the informational background of the research we used literature, industry-specific and thematic
maps, published and stock materials of industrial government organizations and agencies (Department of
Land Cadastre and Technical Survey of Real Estate, Government for citizens State Corporation NCJSC in
NKO, Republican Scientific-Methodical Center of Agrochemical Service RSE of the Kazakhstan Ministry
of Agriculture, Department of NKO Agriculture MPUI, Department of Statistics in NKO, etc.) for the
period of 2010-2016, as well as materials of summer field works in 2017.

The studies were carried out with use of complex landscape-geographical methods, such as compa-
rative-geographical, cartographic, mathematical, statistical, extrapolation, systematic, cross-spectrum
analysis, etc.

The assessment included several stages: defining the methods, indicators (criteria) and assessment
parameters, preparation of evaluation scale, collecting and aggregating the necessary data, including
materials of field research, evaluation according to the evaluation scale, definition of sustainability degree,
and analysis of the obtained results. The final stage of the research included working out the recommen-
dations on solving issues of agricultural environmental management, restoration of ecological balance and
sustainable functioning of the landscape.

Field studies were carried out on typical for the region key areas of forest-steppe and steppe natural
zones. There were 15 key areas in total. Their allocation was based on a number of factors: morphological
landscape characteristics, structure of soil, agro-climatic and natural-agricultural zoning, type of agricul-
tural use of the region territory. Study of the basic components of landscapes (relief, climate, soils, and
vegetation) was carried out according to standard procedures. The field work included comprehensive
landscape description of keys, soil pit testing and selected soil sampling. Chemical-analytical investi-
gations of soil samples were carried out in certified laboratories of the branch of “National Centre of
Expert Review” Republican State Enterprise on the Right of Economic Use of the Committee for Public
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Health of the Ministry of National Economy of the Republic of Kazakhstan in NKO in accordance with
approved methods.

In the course of our study we analyzed different approaches and criteria for the assessment of sus-
tainability of landscapes impacted by human agricultural activity: the ratio of naturalness level, ecological-
economic balance, including determining the coefficient of relative, absolute tension and natural areas
protection, the coefficient of ecological stability (stabilization), the degree of actual erosional feature and
potential risks of erosion, Simpson’s diversity index, index of ecological balance, correlation of farmland,
soil fertility, etc.

In order to assess sustainability of NKO landscapes to agricultural impacts we used the approach
proposed by L. V. Orlova, modified in relation to the studied region. The substance of the approach is that
the components of geosystem have different response and resistance from the point of view of agricultural
impact on the geosystem. Therefore, the components shall be separately evaluated using point-based
system with subsequent summation, which allows to consider each of them and construct landscapes
according to their overall sustainability [9].

Hereafter you can see the figures taken as estimated parameters of sustainability of NKO geosystems
to agricultural impacts (table).

Scale of assessment of sustainability of landscapes of North-Kazakhstan region to agricultural impact

N Assessment measures 1 point 2 points 3 points 4 points 5 points
1| Hvdrothermic index <0,40 0,41-0.60 0,61-0,80 0,81-1,0 >1,1
Y <0,20 0,21-0,40 0,41-0,60 0,61-0,80 >0,81
2 W.md condlthns, number of days more than 51 - 21-50 - less than 20
with strong winters
3 | Relief undulating gently . rolling ./ flat and. flat
rugged interfuvial gently rolling
4 | Slope angle, degrees >20,1 5,1-20,0 3,1-5,0 1,1-3,0 0-1,0
. . 0,2-1,0 1,1-3,0 3,1-10,0 >10,1
5 Degree of natural drainage drainless slightly drained average g00d very good
6 Geochemical situation accumulative transacpu— transit transeluvial eluvial
mulative
. . . medium-
7 | Soil Texture sand sandy soil light loam textured loam clay loam
. desuctive . . regularly .
8 Type of water regime exudative exudative nonleaching leaching leaching
. . semihydro- .
9 | Degree of hydromorphic feature | hydromorphic - morphic - automorphic
10 | Humus horizon thickness, cm <10,0 10,1-30,0 30,1-50,0 50,1-80,0 >80,1
Humus content
| i the soils of 0-20 om, % =20 2,140 41-60 6,190 91
strongly acid acid mildly acid
oL (<4,5) (4,6-5,0) (5,1-5,5) close to neutral neutral
12| Actual soil acidity, pH or strongly or alkaline  |or mildly alkaline (5,6-6,0) 6,1-7,0
alkaline (>8,6) (7,6-8,5) (7,0-7,5)
13 Cation exchange capacity, mg/eq <10 10-20 21-30 31-40 =40
100 g of soil

Statistical calculations and processing study data and materials of field work were conducted using
software of Microsoft Office, Statistica 6.0, MapInfo Professional 11, ArcGIS 10.1.

The assessment was carried out according to each indicator separately on the basis of a correlation of
the actual data with the tabulated gradation. Points for each of the analyzed indicator were summed up.
The highest possible score representing the highest sustainability of the landscape to agricultural impact
was taken as 100%. The received sums of points were calculated relative to maximum score according to
the formula [14]:

— 92 ——
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n
100) " Cg
C = g—:l’
Q
where C means assessment of the landscape sustainability to agricultural impacts in %; Cg — points for
each indicator; Q — maximum possible amount of points; g — the number of the indicator; n — number of
indicators (signs).

The results of calculations were correlated with the gradation, according to which there are five levels
of landscape sustainability to agricultural impact: stable (81-100%), relatively stable (61-80%), less stable
(41-60%), unstable (21-40%), extremely unstable (less than 20%) [9].

Results and discussion. Spatial analysis of the obtained data allowed to reveal that within the studied
region the most sustainable to agricultural impact landscapes are forest-steppe of the (typical and south
outlier) natural areas (indicator of sustainability is 76-81%). This is due to the fact that here the landscape
sustainability is stipulated by fairly high rate of forest cover in comparison with other territories of the
region. Forests, thickets of trees and shrubs create ecological framework that supports environmentally
sustainable landscapes. The forest-steppe zone is characterized by less plowed land and greater share of
environment-stabilizing components of landscape. Within the zone, you can observe better drainage, fa-
vourable hydrochemical conditions and wind regime. The soils are characterized by relatively high humus
content (4,1-4,4%) and thickness.

Those landscapes close to the valley of the Yesil river (55-60%) and landscapes of dry steppe sub-
zone (53-60%) are less resistant to the effects of human agricultural activity.

The landscapes within the Yesil river valley are characterized by less favorable geochemical situation
and type of water regime with hydromorphic soils. If taking into consideration humus horizon thickness
they are inferior to the upland areas and are characterized by low humus content (2.3%) and weak matu-
rity. The features of the valley determined the specific landscape structure and sustainability of its
landscapes to the impacts of external factors. Gradients, division of land by temporary streams, marked
steepness of the slopes especially on the right bank of the valley reduce potential resistance of landscapes
to external influences including agricultural.

The dry steppe subzone has rather high level of agricultural development that adversely affects the
sustainability of its landscapes. Forest and shrub vegetation makes a small part in the soil structure. Sub-
zone is characterized by insufficiently favorable hydrothermal conditions. All the soils despite relatively
high level of natural fertility (2,8-3,7%) are characterized by less favorable water-physical properties.
Additionally, this subzone has widespread sodic-saline soil complexes with unfavorable physical and
chemical properties. Here there is a high likelihood of soil degradation processes related to the character
of wind regime with frequent days of strong winds. This determines lower landscapes’ sustainability to the
impacts of farm environmental management.

The steppe zone within the region is represented by two subzones: northern temperate arid and south
arid. Despite many years of intensive agricultural development the landscapes of this zone are specified by
relative sustainability to agricultural impacts (68-75%) due to its high natural potential in accordance with
gradation. In conditions of intensive agricultural environmental management sustainable landscapes are
ensured by reserves of natural soil fertility and their good water-physical properties. The humus content in
soils is 4,0-4,7%. Besides, flat poorly broken relief with slight slopes, uniform morphological structure of
landscapes and eluvial geochemical position help to maintain the sustainability of the landscapes.

Those landscapes that are less stable or unstable to the impacts of human agricultural activity call for
special attention when organizing and conducting agricultural operations at any stages of agricultural
production. The use of such landscapes for agricultural purposes should be subject to acceptable level of
agrogenic load while preserving their resources and capabilities, as well as putting various restrictions on
agricultural natural management.

Relatively resistant to the agricultural impact, landscapes are able to withstand current agricultural
load and to ensure further development of agricultural production but only subject to the ecological
balance between their maximum capabilities and agricultural load, as well as implementation of measures
to maintain natural ecological potential. Here agricultural activity is associated with a lower risk of viola-
ting the balance of nature.
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Conclusion. After assessing sustainability of landscapes of North-Kazakhstan oblast to agricultural
impacts we revealed the following pattern: the most sustainable landscapes are in Northern and central
parts of the region. The closer you move to the South, the less the landscapes sustainability to agricultural
impacts is. Low potential sustainability is typical of landscapes located in the South-East of the region
within the dry steppe subzone and landscapes of the Yesil river valley.

Different levels of landscapes sustainability to the influence of agricultural activities require func-
tional zoning of the region to areas with different agricultural environmental management.

In order to maintain the landscapes sustainability to agricultural impacts we need to develop a
program of rational and balanced agricultural environmental management on landscape basis and to
introduce ecologization of all agricultural production processes.

The results obtained during the research can serve as informational backup for planning and imple-
mentation of programs and projects in agricultural environmental management for regional and local
authorities.
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COJITYCTIK KA3AKTAH OBJIBICHI TIAHAITADTTAPBIHBIH
AYBLUIINAPYAIIBLIBIK OCEPIHE TYPAKTBIJIBIT'BIH BATAJIAY

AnHOTanmsi. Makana Kenl >BULABIK arporeHAiK >XYKTeMeHiH jkarpaiibinna Conrycrik Kasakcran oObIchn
naHamadTTapbIHBIH TYPaKTBUIBIFBIH 3epTTeyre apHanraH. KepceTkimTepaiH o3ipieHreH jKyHeciHiH Heri3iHjae reo-
JKYHenepaiH xariaiibl OOMBIHIIA JKOHE aJaMHBIH aybll [IapyallbUIbIK OpEKEeTTepiHIH oJapFa acep eTyJepiHe Typak-
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TBUTBIKTApBIHBIH JeHTelliHne Oara OepinreH. baramay KambmracTeipy (akTOpIapIOblH CHITIATTAMACHIHIA, JaHIIIagd-
Tap.IbIH KYMBIC iCTEY MIAPTTAPBIH/IA, OJaPAbIH HETi3Ti KOMIOHEHTTEPiHIH KACHETTEePiH CHIIATTANTHIH OH YII KOpPCeT-
Kimr Oo¥bIHINA KYpriz3iami. baranay ofici aybll mapyalibUIbIK 9CEPiHiH TiKeIeH HeMece KaHama dCepiHiH opKanChI-
CBIHBIH ©3TePMEINUIITiH (TYPaKTBUIBIFBIH) €CKepe OTBIPHIN, CANBICTHIPMAalbl MOHZAEpre (0ami) aygapeuiFaH opTYpIi
€CEeNTIK KOpCeTKITep il NaiaananyFa Heri3aeiares. Aybll IapyanbUIbIK dcepiiepre TYPaKThUIBIKTBIH HAKThl KOPCeT-
KimTepl OOWBIHIIA aliMaKThIH JIaHAMA(TTapbIH THIIKE KENTipy JKy3ere achIpbUIFaH XKoHE KeH LIeHOepze capanTtama
xacanrad. OOJbIC ayMarbIHBIH COJTYCTIK YKOHE OpTaJIbIK OOJIriHIH OpMaH/IbI-j1ana TaOuFy aiMarblH/la OpHAJIACKaH
naHamadrapsl aJaMHbIH aybLIIIApYaIlbUIbIK KbI3METIHIH acepiHe Te3iMi 0okl Tadbuiaabl. TeMeH aeyerTi Typak-
TBUIBIK KYpFaK Jajia I0/I30HaHbIH OHTYCTIK-IIBIFBIC aliMarblHa OpHajacKaH JanmmadTrap xoHe Ecin eseH aHra-
pBIHBIH JaHqmadTTap cunarranansl. Jlana aiiMarbIHBIH JIaH A TTApBIHBIH aybUl MIapyallbUIbIK dcepiHe TO3IMIUTIK
JIeHrelil calbICTBIpMabl TYpAE TYPaKThl aen OenrizeHreH. basHmamana sKOJIOTHSUIBIK Tele-TeHIIKTI KallblHa Kejl-
Tipy KoHE arporeHJiK TaOWFaTTHIH aHTPOIOTEHMIK 9CEpiH THUTI3eTiH reoCHCTeMaIapIblH TYPAKThl KYMBIC ICTEYiH
KAJIBINTACTBIPY OOMBIHINA YCHIHBICTAP YCHIHBUIFaH.
Tyiiin ce3nep: manmmadr, reoxyiie, TYPaKTBUIBIK, aybUT MIAPYaIIbUIEIK, Oara, acep.

TI.3. MamnTOBa', K. M. I[maﬂaneena', K. T. BepueHOB', Bb. b. I[ocxeﬂonaz, E. Aracoit’

'EBpasuiickuii HarmoHanbHbI yuuBepenter um. JI. H. Tymunesa, Acrana, Kasaxcran,
2CeBepo—Ka?,axcmﬂc1<1/u71 rocyaapcTBeHHbI yHUBepcuTeT uM. M. Ko3bibaeBa, [lerponasnoBck, Kazaxcras,
*Yuusepcuter Yaynar, bypca, Typuus

OIIEHKA YCTOMYHUBOCTHU JAHAIIA®TOB CEBEPO-KASéXCTAHCKOfI OBJIACTH
K CEJBCKOXO3AUCTBEHHOMY BO3JEUCTBHIO

Annoranus. CtaThs IMOCBSIIEHA HCCIEI0BaHUIO ycTounBocTH MaHamadros CeBepo-Kazaxcranckoii odmactu
B YCJIOBHSIX MHOTOJIETHEH arporeHHoil Harpy3ku. Ha ocHoBe pa3paOoTaHHON CHCTEMBI IOKa3aTeleil IpoBeneHa
OLICHKA COCTOSIHUSI F€OCHCTEM M YPOBHS UX YCTOMYMBOCTM K BO3IEHCTBHUIO CEIbCKOXO3AHCTBEHHOM AESITEIBbHOCTH
yenoBeka. OneHka MPOBOANIACH 110 TPHHAALATH MOKa3aTeIsIM, XapaKTepU3yomuM (akTopsl HOpMHUPOBaAHUS, YCIIO-
BUs (DYHKIMOHUPOBAHHMS JaHAA(TOB, CBOWCTBA MX OCHOBHBIX KOMIIOHEHTOB. MeTOoMKa OLIEHKH 0a3npoBajiach Ha
HCIOJIb30BaAHUN PA3JIMYHBIX PaCUYCTHBIX n01<a3aTene171, KOTOpBIC NEPEBOJUINMCH B OTHOCHUTCIIbHYIO BEJINYUHY
(6asuel), PAHKHPOBATKCH C YYETOM W3MEHUYMBOCTHU (YCTOMYMBOCTH) KAXKIOTO M3 HHUX IOJ MPSIMBIM MJIA KOCBEHHBIM
CEJIbCKOXO3SHCTBEHHBIM BO3/ACHCTBHEM. BBINOIHEH NPOCTPAaHCTBEHHBIN aHAIN3 U OCYLIECTBIEHA THIIOJIOTUS JIAaHI-
madTOB peruoHa Mo MOKa3aTeNio NOTEHIHAIBHOW YCTOHUMBOCTH K CEINbCKOXO03IHCTBEHHOMY BO3/CHCTBUIO. BBIsB-
JICHO, 4TO Haubojee YCTOHUYMBBI K BO3JECHCTBHIO CEIILCKOXO3SMCTBEHHOMN JESTEIBHOCTH YeJOBeKa JaHImadThl ce-
BEPHOM U LIEHTPAJILHOM YAaCTH TEPPUTOPUH PETHOHA, PACIIONATAIOIIMECS B MIPEEIaxX JECOCTENHON MPUPOIHON 30HBI.
HeBpIicOKOW TOTEHIMAIEHOW YCTOWYMBOCTHIO XapaKTEPU3YIOTCS JIAHAMA(TEI, PacHojaraorecss Ha FT0-BOCTOKE
obyacTu B mpeenax CyXOCTEITHOW ITOA30HBL, U JTaHAMAPTH JOTUHEI p. Ecuiab. YpoBeHb YCTOWYMBOCTH K CEIBCKO-
XO35HCTBEHHOMY BO3JIEHCTBHIO JIaHANIA()TOB CTEIHOW 30HBI ONpE/IeNieH KaKk OTHOCHTENIbHO ycToW4MBbId. B padote
MPEATIOKEHbl PEKOMEHAAMH 110 BOCCTAHOBJICHHIO 3KOJIOTHYECKOTO paBHOBECHUS M (DOPMHPOBAHUS yCTOHYHUBOTO
(hYHKIMOHHPOBAHHUS T€OCHCTEM, UCIIBITHIBAIOIIMX aHTPONIOI'€HHOE BO3/ICHCTBUE arpOreHHOro Xapakrepa.

KaroueBbie ciroBa: nanamadr, reocucrema, yCTOHUMBOCTD, CENBCKOE XO3SIMCTBO, OLIEHKA, BIUSHHUE.
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