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ECOLOGICAL ASPECTS OF STUDYING OF NATURAL-RECREATION POTENTIAL
OF MOUNTAIN GEOSYSTEMS
(on example of southern slope of the greater caucasus)

In this article the relief, climatic parameters and landscape differentiation of the territory has been explained for precise evaluation of
the recreation potential within Demirapanchay basin and adjacent areas. On the basis of derived data the schematic maps of the shown
area that reveal some climatic parameters have been plotted for the first time in GIS environment and a big-scale (M 1 : 100 000) map of
recreation potential according to the landscape belt of the study area has been plotted in GIS environment.

During evaluation of the recreational potential of the landscapes special attention was given to geological, geomorphologic
characteristics of the area, to comfort degree of the climate (temperature, relative humidity, number of sunny days, solar radia-
tion, etc), to forest cover of the area (forest density, composition of trees, level of humidity, fruit maintenance, etc) and to aesthet-
ics view of landscapes (attractiveness, waterfalls, canyons and etc.) Besides, the elements (floods, landslides, soil erosion, snow
falls, soil erosion, the number of cloudy day in recreation days etc.) that make risk and hazard for tourism activities and decrease
the level of comfort in landscape have been studied.

This work has been carried out due to financial assistance of the Science Development Fund under the President of the Re-
public of Azerbaijan (Grant Ne EIF/GAM-3-2014-6(21)-24/13/2).

The analysis of the mountain geosystems in a world and tourism complexes with advanced geographical location and huge
recreation potential are in focus of interest in last years as a scientific-practical priority problem. At the time of estimation of the
recreation potential the relief of the territory diversity of the plants, existence of the water basins, especially rivers, variety of the
natural landscape, antropogenic change of the region and possibilities of the road infrastructure setting are taken into account).
In this article, we presented some climate indicators for an accurate assessment of the recreational potential for Demi-

raparanchay basin and surrounding areas, based on the information gathered in GIS.
Keywords: relief, climatic parameters, tourism, river, environmental risks.

Introduction. The rapid development in terms of recre-
ation of mountainous in recent years areas increased inter-
est in the study of mountains that characterized by high
dynamism and sensitivity to anthropogenic factors.

The complexity of geological structure, sharp crush of
the relief, horizontal and vertical differentiation of the slope
incline, exposition, absolute altitude and periodic change of
mezo-micro climate conditions within mountainous areas
has formed geosystems with complex structure — functional
characteristics. Wrong anthropogenesis interference influ-
ences to this type of mountain structures causes sharp
ecological disbalance within landscapes that results in rap-
id activation hazardous natural processes such as floods,
landslides, collapse, erosion etc.

This work has been carried out due to financial assis-
tance of the Science Development Fund under the Presi-
dent of the Republic of Azerbaijan (Grant Ne EIF/GAM-3-
2014-6(21)-24/13/2).

The analysis of the mountain geosystems in a world
and tourism complexes with advanced geographical loca-
tion and huge recreation potential are in focus of interest in
last years as a scientific-practical priority problem. At the
time of estimation of the recreation potential the relief of the
territory diversity of the plants, existence of the water ba-
sins, especially rivers, variety of the natural landscape,
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antropogenic change of the region and possibilities of the
road infrastructure setting are taken into account [1, p.69].

Study Area. The intense development in terms of the
recreation of mountain geosystems in last 10 yaers is ob-
served also in Azerbaijan part of the Grater Caucasus. So
that, a big Shahdag winter-summer tourism complex in a
territory of Shahdag national park and building up of an-
other big winter-summer tourism complex within Demi-
raparanchay basin of the Gabala region are bright evi-
dences for aforesaid development.

Demiraparanchay basin was chosen as an example ar-
ea for research purposes. Floody Demiraparanchay basins'
area is 596 km?, length 69 km and starts from the 3850 m
height on the southern slope of the Greater Caucasus
range. The water flow rate of the river 40-60 % supported
by ground waters. Annual average water debit is 3-
10 m3¥/sec. Flow of the river comes 26 % in spring, 23 % in
autumn, 35 % in summer and 16 % in winter.

The main part of the Shahdag tourism complex is located
within elevation of 1440-1640 m, whereas Gabala winter-
summer tourism complex is setting up at the region with
height of 1828 m above the sea in summer cottages area, with
awesome view and rich landscape cover areas [17, p. 88].

The study area is situated on the 41°9' north latitude
and 47°44' east longitude. The territory area makes up
2097, 82 hectares (Fig. 1).
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Figure 1. Location of the study area
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Methodological approaches. The study in GIS envi-
ronment of the modern landscapes of the area between
Filfilichay-Girdimanchay area of high flood hazardous
Demiraparanchay's basin will make more efficient use of
the areas that are rich in recreational potential and will
allow develop tourism complexes on the basis of the
landscape planning.

GISs allow for more ecology-based identification of
flora and fauna in order to determine the nature of protec-
tion required based on application availability. In this
study, GISs were used to characterize the habitats and
create spatial data that form the basis of planning and
managing the use and protection of land. Nature conser-
vation and landscape ecology are carried out via practical
applications in different areas, which require interdiscipli-
nary study. Using GIS provides support for these applica-
tions and helps researchers solve their problems and
achieve their goals [9, p. 195].

Landscape scenery quality is of fundamental im-
portance for nature-based recreation. Landscape recrea-
tion potential is determined by biophysical attributes includ-
ing, among others, climatic conditions, landforms, hydrog-
raphy and vegetation [3, p. 560]. Landuse is also important
for determining the scenic quality of the landscape.

In this article, we presented some climate indicators for
an accurate assessment of the recreational potential for
Demiraparanchay basin and surrounding areas, based on
the information gathered in GIS. In addition, for the first
time, the modern landscape map of research area has
been gridded in a large-scale (M 1 : 100 000) [4, p. 499).

Results. Our field studies and climate data analysis in
Demiraparanchay basin and surrounding areas show that
this area is very suitable for winter and summer recreation-
tourism development. A big complex that is under construc-
tion in Demiraparanchay river basin is the proof of exist-
ence for winter and summer tourism opportunities. The
"Tufan" winter and summer tourism complex is situated on
the awesome landscape zone and setting up in rich land-
scape areas at an altitude of 1828 m.

As a result of our analysis, it is evident that there exist
snow covers in this area from November to the end of Feb-
ruary. The climate is fully compatible for ski tourism. How-
ever there are also big opportunities for summer tourism.
So that, land cover, colorful landscape, cool summer cli-
mate, rich plant species, development of national handi-
craft, inherited around the territory, existence of the histori-
cal monuments of different cultures (Gabala tower, Sheykh
Badraddin sepulcher, Sheykh Mahammad sepulcher, Al-
ban church) give the opportunities for development of eco-
logical tourism, rural tourism, adventure tourism, etc.

The data that have been registered as elements of
tourism-recreation potential were analyzed in Geographic
information system and evaluated by five point scale sys-
tem. Here, 15! point scale was accepted as very favorable,
2nd as favorable, 3@ as middle favorable, 4t as less fa-
vorable, 5" as very small favorable. During evaluation of
recreational potential of landscapes, the special attention
has been given to development opportunities of tourism
potential in this area.

For example, 15t point scale zone of foothills and low
mountains with forest and scrub forestst, meadow and
forest landscape is very profitable for different types of
tourism and recreation opportunities [18, p. 304].

Demiraparanchay river is the most dangerous flood risk
river in the Southern slope of the Greater Caucasus after
Shinchay and Kischay rivers.

The intensity of exo-dynamic processes within rivers'
basin, regular floods and landslides here has strongly
influenced formation of the surrounding areas and land-
scapes, strongly affected landscape inner differentiation
and increased landscape-ecological tension here. Geo-
logical structure, lithology composition of the rocks
strongly affected formation of modern landscapes of the
Demiraparanchay basin. The prevalence of gravitational —
tectonic ruptures in this area has intensively influenced
formation of landslides, sets of valley-ravines and rock
falls in this area. The slopes between peaks of Bazaryurd,
Rustambaz, Peygambarbulag, Tufan and Gotur have
strongly been influenced to exertion and denudation pro-
cess. Under influence of mentioned and other factors the
alpine and subalpine peaks were smoothed. The main
origins of the floods are located in a high and partly
meadow mountain zone. The rocks collected here come
from different origination, and dominantly belong to ava-
lanches and moraine sediments.

The landslides and flood foci are widespread in the
bared timberland of the eastern slopes of Rustambaz-
salavat ridge. Main flood foci are concentrated within basin
of the left inflows of Damiraparanchay river beginning in
water separated part of the Main Caucasian range, around
peak of Tufan. On extent of the flood development of
Damiraparanchay river inflows can be divided into two
groups — very dangerous and not dangerous. During selec-
tion of tourist routes and recreational areas, the danger of
floods should be taken into account.

The vertical decomposition increases of relief from
600-700 m grows up to 1300-1500 m to the north in the
area. The slopes around watershed areas are complicated
by rocks and cracks. Increase of relief decomposition is
making subnival and mountain meadow landscapes more
attractive for tourists.

The areas relief characteristics and hypsometric height,
led in contrast change the climate coefficient in short dis-
tances. Those climatic conditions are allow the develop-
ment of various types of recreation and tourism in this area.

The average temperature of the warmest month of July
in area of 800 m altitude 23° C, at 1600 m is 16° C, at
2000 m is 14° C, at 2400 m is 12° C, at 2800 m is less than
10° C. The average temperature of the coldest month in
January is 0, -1° C at altitude of 800 m, at 1200 m is -2,
-1° C, at 1600 m is -3, -4° C, at 2000 m is -5, -6° C, at
2400 m is -7, -8° C, at 2800 is -10, -11° C. The air tem-
perature analysis show that establishment of the recreation
systems are more favorable in 1200—-1300 meters height.

Atmospheric precipitation has distributed irregularly de-
pending on the height and slope of research area. The
amount of precipitation is 600-800 mm in low mountains
and foothills of the eastern part, and increase to more than
900-1000 mm on westward. According to the humidity
index, the forest's lowest border begins at 600 m, upper
border goes through 2000-220 m.

Amount of annual atmospheric precipitation in Demi-
raparanchay basin located at the altitude of 1200-2400 m
is 100-1200 mm or more. Seasonal distribution of annual
atmospheric precipitation is one of the main factors that
influence on recreational tourist activity (Table 1, 2). Main
part of the atmospheric precipitation is falling at the end of
autumn, winter and the beginning of spring. In autumn and
winter months falling precipitation come on form of rain, in
areas higher than 1500 m there observed snow.

Depending on hypsometry and slopes of exposition
covered by snow, number of these days is 78-210, an av-
erage cover thickness of snow for 10 days is 50—-100 cm.
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Table 1. Estimation of climate indicators of landscape zones in Filfilichay-Girdimanchay area
Land-scape The solar | Number | Number of | The average The The aver- | Whichis | Absolute | The degree
zone radiation, | of sunny days of daily average age tem- | lower than | max. tem- | of accessi-
Kkal/cm? days precipita- |temperature | tempera- |peraturein| the 0°C perature bility for
tion, mm | total higher ture in January, length of higher tourism,
of 0°C over | July, °C °C the period, | 35°C — the | with point
the number days number of scale
of days days
Foothill's forest | 455125 | 330-350 | 400-600 | 300-330 | 24-26 1.2 40 -55 5-10 v
and forest-shrubs
Low upland's 125-130 | 340-350 | 600-1000 | 250-300 | 22-24 0; 1 60-75 | Oandless v
forests than
f(‘)‘;z;‘i‘ge upland's | 135135 | 280-320 | 1000-1200 | 200-250 20-22 0;-25 80-120 - \Y
Subalpine 135-140 | 240-280 | 1200-1400 | 200-150 15-20 25,5 | 130-145 - i
meadows
Alpine meadows 140-145 200-240 | 1000-1200 130-100 10-15 -5; -10 150-170 - Il
Subnival 145-150 150-200 600-800 80-50 5-10 -10; -12 180-200 - |
Nival-rocky 150 and 100 and 600 and | 50 andless | 5 and less A2 200 and B |
more than | less than less than than than more than

Table 2. Assessment of snow cover on landscape zones in Filfilichay-Girdimanchay area

Landscape zone The maximum thickness of snow Beginning the The days of total with Melting of snow
cover during of the year for the snow cover snow cover, days cover dates
ten-days, with cm (date)

Foothill's forest and for- 10-20 21 december 20-40 13. 11
est-shrubs

Low upland's forests 30-45 11 december 50-80 22. 11
Average upland's forests 60-80 30 november 100-130 1.1V
Subalpine meadows 80-90 20 november 140-160 20. IV
Alpine meadows 90-100 31 october 160-180 15.V
Subnival 100-130 9 october 190-200 25.V
Nival-rocky 160 and more than 27 september 220 and more than 13. Vl and late

In research area, on the heights of 1200—-2800 m in
mountains, different types of forest and meadow land-
scapes are expanded. Meadow mountain landscapes are
spread in heights of 3000-3200 m above the forest zones
(Fig. 2). The main part of the meadow landscapes are situ-
ated in Rustov plateau. The spread areas of the meadow
landscapes are widely used for the cattle breeding, be-
cause of lower mountain inclines. In this zone steep moun-
tain slopes relatively developed.

The bottom border of the mountain meadow landscape
of the South Slope of the Greater Caucasus are in heights of
2000-2200 m, in the north-eastern slope of the Gusar region
borders fall down to the height of 1800—1600 m. Downward
progression here is associated with the lack of heat.

In Demiraparanchay basin and in surrounding areas
mountain forest landscape types are more spread. Forest
landscape mountain zone has evolved in altitudes of 700—
2200 m and used more than the other natural complexes.

In low and middle mountains forest zone of surfaces
inclinations are 5-15°, sometimes 25-30°, in river's
network is 0,40-0,80 km/km?, the intensity of surface flow
is 0,5-1 mm per year (Ismaylov et al., 2014).

The Duruca village is located along Duruca River,
which is right inflow of Demiraparanchay River. Attractive
nature, ecological diversity of the natural landscape, densi-

ty of a forest cover and favorable geographical position of
the mentioned areas give great opportunities for setting up
tourism and recreation complexes here.

During estimation of recreation potential of the areas,
the following criteria goes into consideration: relief of the
area (relative height, incline, degree of decomposition of
the area, watershed and river profile and so on), area's
climate indicators, richness and species of vegetation, wa-
ter resources, natural landscape diversity, anthropogenic
changes within the area and possibilities of creation of
transport infrastructures for the area [17, p. 91].

For the purpose of reduction of mountainous geosys-
tems' degradation level, along with mitigation of the nega-
tive influences coming from anthropogenic activity and to
prevent overweight of the landscapes we analyzed the
sustainability of the landscapes from anthropogenic chang-
es, and for the area that are subject for the recreation de-
velopment we have plotted 1 : 100 000 scale maps of land-
scapes and recreation potential along with map of soils use
on the basis of field works data and using GIS based pic-
tures from several satellites (Landsat 7 ETM+, SPOT 1-4,
OrbView-3 and others). In conclusion, it is outlined to com-
pile a landscape planning program where the complex
measures for this area will be highlighted (Fig. 2).
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Figure 2. Map of of estimation of recreation potential and torism opportunities
of the Demiraparanchay river basin landscapes according to landscape zones (M 1: 100 000)
| — very favorable, Il — as favorable, |l — as middle favorable, |V — as less favorable, V — as very small favorable

Conclusions.

1. The modern morphological properties, recent tecton-
ic movements, interactions of exo-dynamic processes of
relief of research area were studied and their relation to
origination of new morphological units within landscape
zones at the height have been analyzed.

2. For the first time we compounded temperature distri-
bution and snow cover existence scheme-maps for Janu-
ary in GIS environment and we estimated starting and end-
ing dates for winter tourism depending on height.

3. Demiraparanchay basin and surrounding areas' have
wide tourism and recreation potential, as a result of the
expansion of tourist centers in this area, anthropogenic
influence loading increased and intensive cut-off of the
forest areas resulted in landslide development here.

4. For the first time, for the purpose of reduction of the
landscapes degradation level in Demiraparanchay basin
and in surrounding areas, along with mitigation of the nega-
tive influences coming from anthropogenic activity and to
prevent overweight of the landscapes we analyzed the
sustainability of the landscapes from anthropogenic chang-
es, and for the area that are subject for the recreation de-
velopment we have plotted 1 : 100 000 scale maps of land-
scape zones and map of recreation potential, along with
map of soils in use on the basis of field works data and
using GIS based pictures from several satellites (Landsat 7
ETM+, SPOT 1-4, OrbView-3 and others)).

5. Taking into account the area wide range of tourism
opportunities, was built ski in the winter and summer tourism
complex, for the first time activities of devastating natural
events for human life (floods, landslides, etc.) was assessed
on environmental risks and hazards in landscape zones.
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Azep6aniakaHCbKui AepXxaBHUWA YHiBepcuTeT HadTu i npomucnoBocTi, Baky, Azep6anmxaH

EKOMNOTIYHI ACNEKTU BUBYEHHA NPUPOAHO-PEKPEALIAHOMO NOTEHUIANY FMPHUYUX FEOCUCTEM

(Ha npuknagi MiBaeHHoro cxuny Benukoro KaBkasy)

Ha ocHoei daHux, ompumMaHux Hamu € MoJsIbo8uUX Ma iHwWux OocidkeHHsIX, 6y/10 eUBYEHO penbeg, KNiMamuyHi NokasHUKU mepumopii ma du-
epeHyiayis naHowagmie mepumopii Ons nNodanbWo20 MOYHO20 OUiHIO8aHHSI peKpeayiliHo2o nomeHyiany 6aceliHy piuyku Jamipanapan4al i
HaeKonuwHix mepumopil. Ynepwe 0nsi 3a3Ha4yeHoi mepumopii ckriadeHo kapmocxeMu, Ha sIkux ei0o6pakeHo OesiKi kniMamu4Hi MOKa3sHUKU me-
pumopii ma eenukomacwma6bHa (M 1: 100 000) kapma pekpeayiliHo2zo nomeHyiany 3a naHowagpmuumMu nosicamu docnidxyeaHoi mepumopii e
cepedoeuuwi lIC.

HocnidxeHHs cy4acHux naHldwagpmie Ha mepumopii [liedeHHoz0 cxuny Benukozo Kaeka3y, y 6acelHi piyku [JamipanapaH4ali i3 nideuuwjeHoro
Hebe3nekoro momoky e cepedoesuuwi I'IC, dozeonums egpekmuseHiwe sukopucmosyeamu 6azamuli nomeHyian pekpeauii mepumopii i po3sueamu
mypucmu4Hi KOMrneKcu He 3agdaro4u WKoOU HaeKOMUWHLOMY cepedosuuly 2iPCbKUX 2eocucmem.

Kntoyoei cnoea: penbegh, kniMmamuyHi moka3HuUKu, mypusm, cesieHebe3neyHi npoyecu, He6esneka Ha8KOMUWHLOMY cepedosuuly.
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Azep6ainiakaHCKuIN rocyAapCcTBEHHbIN YHUBepCcUTET Hed)TU M NpoMmbIlneHHocTH, Baky, Asep6anaxaH

OKONOIrM4YECKUE ACNEKTbI U3YYEHUA NPUPOAHO-PEKPEALMOHHOIO NOTEHLUAJIA TOPHbIX TEOCUCTEM

(Ha npumepe HOxHoro cknoHa Bonbworo KaBkasa)

HAns mo4yHozo oyeHusaHusi pekpeayuoHHO20 nomeHyuana 6acceliHa peku [JamupanapaHyali U OKpeCcMHbIX meppumopull usy4eHbl penbed,
KuMamudyeckue rnokasamesiu meppumopuu u duggepeHyuayusi naHowaghmoe meppumopuu Ha 0OCHoee OaHHbIX, MOJy4YeHHbIX HaMU 8 rosieebiX
u dpyaux uccnedoeaHusix. Bnepeble 0ns ykasaHHOU meppumopuu cocmaesieHbl KapmbI-CXeMbl, ompaxkaroujue HeKomopble KiuMamu4eckue no-
Kaszamesiu meppumopuu u KpynHomacwma6Hass (M 1: 100 000) kapma pekpeayuoHHO20 MomeHyuasa rno saHowagmHbIM nosicam uccrnedyemoli
meppumopuu e cpede M'AC.

UccnedosaHue cospemeHHbIx naHOwagmos Ha meppumopuu FKxHoz2o cknoHa Bonbwozo Kaekasa, e 6acceliHe peku JamupanapaH4al c
noeblweHHoOU onacHocmsto nomoka e cpede N'MC nozeonum 6onee aghhekmueHo ucnonb3oeams 602amsbili MOMeHYUa pekpeayuu meppumopuu
u pazsusamb mypucmuyecKkue KOMIIIEKCbI, He HAHOCS 8peda Ha OKpyKarouyto cpedy 20pHbIX 2e0CUCMEM.

Knroyeenlie cnoea: penbeg, knumamu4veckue nokazamesiu, mypusm, cesieonacHblie nNpoyecchl, 0NacHOCMb OKpyXatrouwieli cpede.
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KAK MHOUKATOPA 3KOJNOro-JIAHAQWA®THOrNO NOTEHUMANA TEPPUTOPUMN

OuyeHKa 3Ko-naHOwaghmHoO20 MomeHyuana 20PHbLIX Pe2uoHo8 mpebyem cucmemMHoO20 uccsiedo8aHUs1 8CeX OCHOBHbIX J1aHO-
waghmoobpa3yroujux KOMIMOHEHMOS8, onpedessoWUX HanpasaeHue u meHdeHyuu pazsumusi. OOHUM U3 maKux KOMITOHEHMOo8
fenssemcs penbeg, uzparowjuli 6onbwyro u, Hepedko, eedywyro U pewarwyro posb. B cessu ¢ amum, oOHuM u3 aghghekmue-
HbIXx Memodoe uccriedoeaHuUsi ecmecmeeHHbIX JlaHOwagmoe sienisiemcsi cucmeMHbIl aHanu3 pesnbegha Ha ocHoee Mopghomem-
puyeckux OaHHbIx. [[puMeHeHUe NMosy4YeHHbIX 8 pe3y/ibmame MOPHoMempPUYecKo20 aHalu3a MoYHbIX U ouggepeHyupoeaH-
HbIX KOJluYecmeeHHbIX OaHHbIX 06 u3y4Yaemoli meppumopuu e slaHOwagmHbIX uccsie0oeaHUsIX Mo3eosiiem Uucrosb3oeams
amu Mopgomempuveckue rokazamesiu, 80-nepebix, Kak UHOUKamopbl 8bisiesieHuUsi Heycmouyuebix 1aHowaghmoe u ¢ Uesbio
ycmaHoesnieHuss meHOeHyuli u GUHaMUKU ux pa3eumusi, 80-8MOpPbIX, KaKk OaHHble Osisi KOJlu4ecmeeHHO20 060CHOBaHUS yxe
ebldesieHHbIX TaHOWaghmHbIX eQUHUY, 8-mpembuUX, 8 UesisiX 8bIsie/IeHUsT UX 8/IUSIHUSI Ha USMEHeHUe U pa3dpobsieHHocmb apea-
51068 coepeMeHHbIXx 2eocucmem. [Ipednazaembili HaMU cucmeMHbIU aHanu3 pesbega rXHo20 ckiloHa Bonbwozo Kaskasa nos-
sosissem onpedenume MOPHOOUHaAMUYECKYIO HalpsiKeHHOCMb meppumopuu.

Kmoyeenle cnoga: penbed), Mopd)OMempuquKaﬂ Hanpsi>keHHoCcmb, 20pPHbIe 2eocucmemsl, naHdwatpmelﬁ nomeHyuan

BBeaeHue. B nocnegHue rogel B AsepbanaxaHe, kak u
BO BCEM MMPE BO3POCIia aHTPOMOreHHasa Harpyska Ha ec-
TECTBEHHbIE NMPUPOAHbIE reocuctembl. OgHMM U3 Kraccu-
YECKMX MOHSATUI 3Kororo-reorpaddMyeckon Teopun Koppe-
NAUMM YeroBeka M MpuUpoabl SBMSIETCA 3KONOrMYeCcKUn
noTeHuman naHawadTa: COBOKYNHOCTb YCNOBUIA, HEOOXO0-
OUMbIX ONS )KU3HU 1 BOCNPOM3BOACTBA HaceNsiioLwmx aaH-
HYIO TeppuTopuio opraHnamos [6,13]. B HacTosilee Bpemsi

cousmepeHue nokasatenen aHTPONoreHHON AeATeNbHOCTM
C MNOTeHUManomM KOMMOHEHTOB FEOKOMMMEKCOB He [nAaeT
BO3MOXXHOCTb K CaMOCOXPaHEHUO NaHAWadgToB, U BbIKU-
BaEeMOCTb MX BO3MOXHa NWLUb HA OCHOBE W3Y4YeHUs 3aKo-
HOMepHOCTEW hOpMUPOBaHUSI, (DYHKLIMOHMPOBaHUS U Tpa-
HcchopMaLMn eCTECTBEHHbBIX M @HTPOMOreHHbIX NaHalad-
TOB, KONIMYECTBEHHOW OLEHKM MapaMeTpoB, obecneyu-
BaKLINX UX YCTOMYMBOCTb, paBHOBECKME, CTAabOUNBHOCTbL M
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