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MORPHOMETRIC ANALYSIS OF THE RELIEF
OF THE NORTH-EASTERN SLOPE OF THE GREAT CAUCASUS
FOR THE PURPOSE OF TOURISM POTENTIAL
(using GIS technologies)

Abstract. Considering that to date, the scientific, theoretical and methodological basis of the use of GIS
technologies in tourist geomorphology is not sufficiently developed, the article carried out a morphometric study of
the north-eastern slope of the Greater Caucasus in order to develop tourism. The morphometric analysis of the study
area we carry out with using a digital relief model (DEM) using the ArcGIS package. The initial data were the results
of a Shuttle radar topographic mission (SRTM) radar survey, designed to create a high-precision network of global
DEM. Its root-mean-square error is estimated at a height of about 16 m, and the clarity of the position of the nodes of
the three-second grid is about 20 m, while in conditions of mountainous relief these indicators become larger. An
SRTM image with a resolution of approximately 60 m is useful for implementing morphometric analysis and
creating proper maps in a GIS. Image editing related to identification and elimination of minor errors was performed
using the ArcGIS package and its Spatial Analyst module.

To establish the general background of the fragmentation of the modern relief, a 5-point scale for assessing
morphometric tension was developed and adopted, which includes the degree of horizontal and vertical fragmen-
tation of the territory, the decline of the slopes, etc. The results can be used to create investment projects for the
development of tourism on the north-eastern slope of the Greater Caucasus.

Key words: tourism, morphometric analysis, morphometric tension, exogenous processes, ecogeomorpho-
logical region, danger, GIS technologies.

Introduction. One ofthe fastest developing fields in the world in economy is tourism at the moment.
In the scope of Azerbaijan tourism is considered as one of the most demanded field as a new form of
property for our republic. It is worth to emphasize that having high economic potential, tourism is
promoting development of other mixed fields of economy: transport, trade, communication, production of
goods of wide consumption, agriculture and etc. Expansion of range of fields in this sector has a number
of positive moments, however, the absence of scientific based methodology and corresponding control is
definitely reflected in condition of natural environment. Implementation of tourism activities is obliged to
be in line with the current legislation in the field of protection of natural environment, and it is important
to purse corresponding scientific based evidences taking into account certain territory in order to be in line
with this or other types oftourism and recreation [1]. The given system is consisted of several parts where
among them the formation of system of environmental geomorphological criteria which is discovering the
landscape, tourism zoning ofthe territory and identification of level of environmental risk [2].

We think that the morphometric analysis of landscape of the territory is the main element of similar
studies which can provide an opportunity to evaluate geomorphological touristic resources of North
Eastern slope ofthe Greater Caucasus.

M aterials and methodology of study. In Geomorphological achievements they have been analyzed
as the main features ofthe landscape, which can allow us to assess the landscape to which we can include:
morphometrics (morphology), dynamic, genesis and age that is also divided to approximately specific
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features (the absolute and comparative height, angle of slopes, vertical and horizontal distribution,
exposition of slopes and etc.). The above mentioned morphometric condition of accelerated ecogeo-
morphological state can impact on different level [3,4]. Position and hypsometry of slopes are influencing
to ecogeomorphological situation through macro and climate conditions. Horizontal distribution is
characterizing the level of differentiation of ecogeomorphological conditions in the spaces, the repeating
of slopes of frontal exposition, periods of reformation of landscape complexes. In development eco-
geomorphological condition the angles of surface of slopes are defining energy of landscape, activeness
and speed of slope processes, also influence to physical, chemical and mechanical features of soil surface,
development and productivity of plants, to amount of solar radiation, infiltration of atmosphere
precipitations, transformation of energy and elements and other processes which in different levels can
impact to organization of landscape complexes and ecosystems [5,6].

Morphometrics is putting certain objectives which are formulating the group of tasks: 1. Description
of landscape 2. Explanation of landscape 3. Forecast of formation of landscape [7,8].

One ofthe important problems for north eastern slope of Great Caucasus which is traditionally used
for recreation and tourism is evaluation and appropriate application of tourism resources. Especially
important in this issue is the task of evaluation of psychological esthetic features of landscape, which are
contributing to strengthening moral and physical state and potential of population [9].

To our opinion, it is desirable to use AKS, air photo plans and photographic maps and sometimes
their applications for studying geometry of slopes. The advantage of AKS is that in with them possible to
see in details the boundaries of slopes of mountainous territories than in topographic maps. Having forest
cover AKS is less informative than topographic maps. That’s why it is better to identify the regions where
desirable AKS can be applied and where is better to use topographical map [6].

The morphometric analysis of north eastern slope of Greater Caucuses had been conducted by us with
the help of digital elevation model (DEM) through using their ArcGIS package. Baseline data were used
as a result of radio location shot of shuttle radar topographic mission (SRTM) considered for creation of
high resolution network of global DEM. The average square error of it is evaluated on the height
approximately equal to 16 meters and resolution of state ofthree second cell is around 20 meters with the
fact that in condition of mountainous landscape the data is becoming higher or larger. SRTM with the
resolution approximately 60 meters is useful for realization of morphometric analysis and development of
corresponding maps in GIS. Editing image related with identification and eradication of insignificant
errors had been conducted with the help of the package ArcGIS and its model Spatial Analyst [10]. The
map of angles of slopes of surface of ground (drastic slopes) had been developed by us using the function
of Spatial Analyst and its option of surface analysis (figure 1).

Figure 1- The map oftilt angles Figure 2 - The map of slope exposure

Initially the map was presented in roster format and later it was converted to vector format. In
conclusion there had been developed the polygons of various drastic slopes of vector format maps with
angles of slopes. Initially there had been created a hypsometric map with identified elevation levels, then
there was calculated maximum and minimum sizes of slopes as well as squares of polygons on elevation
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level [7]. At the same place with the same methodology on the bases of digital elevation model there was
developed maps of exposition of slopes (figure 2), maps of horizontal and vertical breakdowns (figure 3,
figure 4). There had been applied to them geometrical layers such as geological (lithology of rocks),
hydrographic network, climate parameters (humidity, atmospheric precipitation, temperature etc.).

Figure 3 - The Map horizontal partition Figure 4 - The map of vertical partition

There had been used by us LANDSAT 8 ASTER GLOBAL DEM (DEM files) on development of
maps dated to October 17, 2011 and KS. The works had been conducted in
UTM_WGS_1984_UTM_Zone_39N coordination system (Universal Transverse Mercator Coordinate
System). There had been conducted analysis using the software ArcGIS 10.5, on the basis of which had
been created corresponding maps. One to another had been applied the maps of vertical and horizontal
distribution with the help of ArcGIS software (tool boxes) and waited overlay functions, map of angles of
slopes, where at the end had been achieve the map of morphometric acceleration (figure 5).

lesst 2 3 4 5 6 7mor

Figure 5- The map of morphometric tension

With the aim to identify the general background of division of existing landscape there had been
developed and accepted 5 scale assessment gradation of morphometric tension (table 1).
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Table 1- Morphometric tension rating scale

Vertical partition (m) Tilt angles (°) Horizontal partition (km/m2) Scoring in points
>1000 >40 >2,5 \
500-1000 30-40 1,5-2,5 v
200-500 20-30 1-15 1"
100-200 10-20 0,5-1 1
0-100 <10 <0,5 |

The calculation of slope is required for evaluation of group of slope processes and it has to be taken
in to account in engineering geomorphological studies and etc. Exposition of slope is expressing its
relation to processes oriented trough space in equal schedule (insolation, circulation, gravitation): in
analysis of interaction directed to lithological, hydrological, geochemical, and aerodynamic flows to
landscape differentiation (direct and indirect impact to exogenic processes, sand formulation, plant cover
and etc.). The orientation of slopes to influences of erosion denudation activities is characterizing the
morphological features of land cover [7].

The results of studies. Mountain geo-system of North eastern slope of Great Caucasus is charac-
terized with intensive breakdown of landscape and they are different on their height, energetic capacity of
formation of dangerous fluvioglacial, gravitation, erosion and other landscape forming processes. In given
zone it is possible to mention horizontal movement through active disjunctive dislocation of rocks with
different genesis and ages. The north eastern slope is characterized with high seismological activeness
(7,8 points). Seismological dislocation had enormous impact to development of modern landscape.
General tension of horizontal processes in Alpine period of formation of mountains in Great Caucasus in
general and in studied region particularly identified in current period with intensive differentiated
movements of geodynamic tensions. Multi - character and multi - vectoral alinements conditioned the
space distribution and defined the boundaries of morphologically clearly identified steps morpho -
structure of given territory. Through these alinement active dynamic zones (Main Caucasus, Siyazan
Samur, Valvalichay, Garabulag etc.) is possible to characterize the intensive developing and exogenic
landscape formulating processes with high differentiation [11].

The studied territory is divided into following ecogeomorphological regions taken into account the
above mentioned data:

Main differentiated massive, Shahdag - Gizil Gaya massive, Tengi - Besh Barmagh massive, Gonag-
kend - Khaldan series of inter mountain lowlands, Gusar lowland and Samur Davachi lowland. Each of
those emphasized ecogeomorphological regions is in line with specific package oftourism resources.

The main Threshold massive is in line with Tufan anticlinoleum where it is consisted of Jurassic clay
rocks, sand, limestone which is easily influenced with intensive freeze and physical impact of winds.
Landslides and other processes are actively developed in Jurassic slopes of mountains. Also there can be
observed soly-fluctuation and defluctuation processes. Main Threshold massive has a perspective on
having different category and complexity (Bazarduzu, Tufandag and other mountains).

Shahdag Gizilgaya massive is characterized with the scope of density and depth of disfraction of
surface which pre-identified by the intensity modern tectonic movements in line of formation of Samur
and Western Caspian transfer zones as well as in a line of their crossing with active Threshold (Siyazan,
southern and northern Shahdag, Main Caucasus etc.). Accordingly it is also developed the forms of
exervation and modern forms of nivation as well as snow erosion. It has been also distributed the various
modern and other types of movements. In drastic slopes it is also distributed mudflows also it is developed
deflection and sloifluctuation processes as well as several spaces are occupied with amount flood sources
where the areal of them are increased under the influence of technogen factors. Dominating gravitation
processes are of different types of land slides and etc. Shahdag-Gizilgaya massive also has a perspective
ofbeing included to different category of complexity, and used for skiing sport types (Shahdag mountains,
Gizilgaya and others).

The Tengi Besh Barmag massive is consisted of a number of strongly pressured structures among
which it is situated similar synclinal zones. The massive is consisted of limestone, clay, sands of various
periods and ages. The slopes are drastic and intensively disfracted. The territory has mid mountain and
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lowland erosion - denudation landscape. Under the active influence of exomorphodynamic processes the
massive is divided through threshold where different forms of landscape are formulated and also there are
few waterfalls where is a high land slide risk here which is creating eco geomorphological thred in using
the geo-system of given region. Also different types of landslides most developed as well in stone see.
Tengi Besh Barmag massive has a perspective on the point of view of establishment of ecological paths
(Velvelechay valley, Laza and Kuzun waterfall and etc.) (figure 6, 7).

Figure 6 - Gorge Velvelichay river Figure 7 - Laza Waterfall

Gonagkend Khaltan series of inner mountain depression is situated in all high levels and tied different
squares of land. High mountainous parts are developed Shahnabat and Khinalig (figure 8) mid mountain
and particular low mountain parts Efrin Jimin Gonagkend Altiagaj Khaltan Vostaf Dildilchay Vegver
depressions. In depressions of high mountains all the fluvioglacial erosion denudation and gravitation
exodynamic processes are taking place. Also it is widely distributed the landslides and other processes
[12]. Gonagkend Khaltan series of inner mountain depressions has a perspective on the point of view
ecological paths, agricultural and balneological tourism (Altiagaj, Gonagkend and etc.).

Figure 8- The road to the Khinalig village

In the Gusar lowland from morphotectonical point of view is in line with the developed deflection
which had deflection in the recent stages and since late pleosen it was involved to the general process of
escalation of Great Caucasus. Here it is highly distributed landslides which can be consisted of different
rocks of scopes of values. Their formation is related with the neogen clay rocks in the basin of rivers
Velvelchay, Agchay, Garachay, Gudyalchay.

The landslides also developed in the valleys of the rivers Velvelechay and Gilgilchay. The colorful
lithological content of rocks, intensive cut of forests are leading to active formation of the network of
sloppy mountains and formation of sources of mudflow and floods. In certain places it is possible to meet
clay. The Gusar lowland has a perspective in developing agricultural tourism, horse sport and also
gastronomy tourism (Gachres, Chilegir etc.).

Samur-Davachi lowland is consisted of alluvial and alluvial delluvial deposits, it is disfracted with
ravines, beans, river values and river beds. It is also developed intensive abrasion processes, abrasion and
accumulation processes (cost line sands). Samur-Davachi lowland has a perspective in development of
seaside beach tourism, fishery and etc. (Nabran, Yalama, Gilazi, Zarat etc.).



ISSN 2224-5278 Series ofGeology and Technical Sciences. 2. 2020

Conclusions. From the above mentioned facts it is possible to conclude that morphometric analyses
of landscape of north eastern slope of Greater Caucasus through application of GIS is giving an
opportunity to conduct quantity assessment of parameters of landscape, e.g. giving appraisal to the level of
erosion disfraction, identification of position of slopes, measuring the angles of slopes on earth surface.
Besides analysis of multilateral quantity factors of landscape and the developed map of morphometric
tension is allowing to reveal the likelihood of opening of conditional type intensity and direction of
formation of modern dangerous exogenic processes with the equal scopes and characters of disfraction of
landscape, high indicators of which can save the morphometric data. The complex morphometric analysis
of the territory through application of GIS are giving opportunity efficiently and in fast way evaluate
features of landscape negative features of landscape also for the purposes of forecasting landscape
planning. The achieved data can be used and applied not only in several fields of landscape planning
(agriculture, land use, construction, environmental activity) as well as in forecasting and functional zoning
of territories. The package of morphometric features are allowing to give the assessment to tourism
potential of north eastern slope of Greater Caucasus e.g. identifying opportunities of perspective use of
various territories for feature development of recreational tourism.

The results of studies are going to provide an opportunity for developing the maps of attractiveness of
landscape on conducting zoning for tourism activity. Within the above mentioned research the application
of specialized programs which are releasing us from hard, more connected works is giving an opportunity
to develop complex morphometric maps of various complexity of space scale and content.

C. A. Tapuxa3sep
[eorpadmsa MHCTUTYTbI I¥T A, baky, I3ipbaiixaH

CONTYCTIK-WbIFbIC A1HLWLW MOP®OMETPUKAbLL, TANOAY
TYPWU3M NOTEHTANAbLW MALUCATHI YL IH ¥/1bl KAYKA34bLU, AACHI
(TAX TexHONOrMsACbIH KongaHy)

C. A. Tapuxasep
WHcTtuTyT Meorpacmn HAHA, baky, A3epbaligkaH

MOP®OMETPUYECKUIN AHANIN3 PENNbE®A CEBEPO-BOCTOYHOI O
CKNOHA BONbLLIOI0O KABKA3A C LIENTbIO TYPUCTUYECKOIO NMOTEHUNANA
(c ucnonb3oBaHuem MNC-TexHONOrMiA)

AHHOTauMA. Pa3paboTKa KOHLENUMK, a Bcned 3a 3TUM M [oCyfapCTBEHHOW NpOrpaMMbl peopraHusauun u
passuTMa Typusma B A3sepbaiifkaHe MOCNYXWAN TOMNYKOM K CO3[4aHUI0 PEervoHanbHbIX MporpaMmm passuTus
Typuama. C TOUYKU 3peHns pa3BUTKS Typu3Ma CeBepPO-BOCTOUHBIN CKNOH Bonblioro KaBkasa n3BecTeH CBOMM BbIr0j-
HbIM reorpamyeckMm NonoXeHuem Ha 6epery Kacnuiickoro mMops v TYpUCTUUECKON NPUBEKaTeNbHOCTbLIO (FOPHO-
NbIXHBIA CNOPT, anbMMHU3M, 3KONOTMYecKue Tponbl U Ap.). YunuTbiBas TO, YTO A0 CErOfHALIHEro fAHS Hay4yHo-
TeopeTnyeckas M MeTOLONOrMYeckass ocHoBa MpuMeHeHus MIC-TexHONOruii B TypuCTMYECKOW reomoptonornm
paspaboTaHa HefOCTaTOYHO, B CTaTbe Obl10 NPOBELEHO MOP(OMETPUYECKOE WCCNefoBaHWE CEBEPO-BOCTOYHOrO
CK/MoHa bonbworo KaBkasa B Lensix passutusa Typuama. MophomMeTpuyecknin aHanus uccnegyemoin TeppuTopum
HaMun NpoBefeH C NOMOLLbLIO Lnpposoit mogenn penveda (LLMP) ¢ ucnonb3oaHrem naketa ArcGIS. MicxogHbiMK
[JaHHbIMW SBUAWCL pe3yfbTaTbl PaguonoKalMoHHONW cbemkn Shuttle radar topographic mission (SRTM),
paccynMTaHHON ANA co3faHWs BbICOKOTOYHOM ceTu rnobanbHoi LIMP. Ee cpefHekBagpaTuyeckas MOrpeLHoCTb
OL,eHMBAETCA M0 BbICOTE MPUMEPHO 16 M, a UETKOCTb MOMOXEHUS Y3/10B TPEXCEKYHIHON CETKMN COCTaBNsSeT NpuMep-
HO 20 M, MpyY TOM YTO B YC/OBMUAX FOPHOrO pefibedha AaHHble NokasaTenn CTaHoBATCA 6onblle. CHUMOK SRTM ¢
paspelleHneM npumepHo 60 M MofeseH AN peanusauum MOPHOMETPUYECKOro aHanu3a W COo34aHus Hafnexalimx
KapT B [IC. PefakTpoBaHUe CHUMKaA, CBSI3aHHOE C MAEHTU(MKALWEA 1 YCTPaHEHUEM He3Ha4YnTeNbHbIX NorpeL-
HOCTelA, BbIMOMHEHO C MOMOLLbI cpefcTB naketa ArcGIS u ero moayns Spatial Analyst. KapTa yrnos HaknoHa
3eMHOl NOBEPXHOCTW (KPYTW3HbI CKNOHOB) Hamu COCTaBfieHa C MCNOMb3oBaHWMeM (yHKuUuM Special Analyst n ee
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onuun Surface analysis. Mpu co3gaHUM KapTbl BEPTUKANBHOIO PacyieHeHUs MOBepXHOCTU U30/MHUU NPOBeLEHbI
yepe3 100 m. MpumeHsas BbibpaHHyt rpagaumto 0-20 m, 20-50 M, 50-100 m... 1300-1400 m, 1400 m wn 6onee,
NpoBeJeH aHan3 KapTbl U BbISB/EHO, YTO 3HAYEHUSA [1YOWHbI pacUNeHeHNs MEHSIOTCA B LUMPOKMX npegenax ot 0 ao
1900 M. MOXHO 3aK/MUNTb, YTO MaKCUMa/lbHble MOKa3aTeNn BEPTUKaNbHOW pac4/eHeHHOCTU COOTBETCTBYIOT
rMNCOMETPUYECKN CaMbIM BbICOKUM TeppuTopusM. Ha ocHOBe aHannsa MOP(OMETPUYECKUX KapT CEBEPO-BOCTOM-
HOro ckoHa bonblioro KaBkasa BbISIB/IEHO, YTO rNy6uHa pacuneHeHns HabnohaeTca B npejeniax BbICOT OT -28 M A0
4466 M, T.e. C yBeNMYeHNEM abCOMOTHON BbICOTbI, YBEMUMBAETCS U Fy6UHA PacUeHeHNs.

Bbin npoBefeH M CONOCTaBUTE/IbHBIA aHanu3 KapTbl OCPefHEHHbIX YK/OHOB MOBEPXHOCTU, rAe W30MHUK
nposefeHbl Yepe3 5°. 3 KapTbl OCPeAHEHHbLIX YKNOHOB MOBEPXHOCTU BUAHO, YTO KOMMYECTBEHHblE MOKasaTenun
OCpefHEeHHbIX YKIOHOB NOBEPXHOCTM MeHATCA B npegenax ot 0°-1° (B npepenax Camyp-[eBe4nHCKONW HU3MEH-
HocTK) Ao 42°-43° (B BbICOKOTrOpHOi nonoce MnaBHoro BogopasgensHoro xpe6Ta).

Ha KapTe rOpu3OHTabHOrO pacyneHeHWs MOBEPXHOCTU W30AMHWMM MpoBedeHbl 4vepe3 0,5 KM/KM2 rae
KONMYeCTBEHHble Nnokasatenu MeHstoTca oT 0,1 go 4,0 KM/KM2. FICHO BbIPaXKEHHOrO OMpefesieHHOro NpocTupaHus
M30MIMHUMN He VMeoT, 04HaKo AOMWHUPYET NonepeyHoe HarpasfeHue, T.e. FyCTOTa pacyfieHeHus NojgynmHeHa none-
peyHoMy MOpP(ONOrMyYecKoMy pacyfieHeHUo Tepputopun. MakcumanbHoe pacuneHeHune 3-4,5 KM/KM2 BCTpeyaeTcs B
BbICOKOrOpHOW NpMBOAOpa3Ae/bHON 30He CeBEPO-BOCTOUHOMO CK/oHa bonblioro Kaekasa. HanpasneHne M30nnHWi
COBMajZiaeT C HanpaefeHWeM [f1aBHbIX A0MWMH pek. MakcuMarbHble 3HaYeHWs MNPUYypoYeHbl K CPeAHEeropbsM u
MeCTamMy KOHYCaM BblHOCA PeYHbIX LO/MUH - 4,5 KM/KM2 1 6onee. MuHUMaNbHblE BENNYUHBI FOPU3OHTaLHOIO
pacuyneHeHnst CBOMCTBEHHbI ANna Camyp-LeBeuynHCKOli HU3MeHHOCTM - 0-0,5 KM/KM2

[na yctaHoBneHms obuwiero goHa pa3gpobaeHHOCTU COBPEMEHHOro penbeda paspaboTaHa M npuHATa 5-Tn
6annbHas LWKana OueHKW MOP(HOMETPUYECKON HanpsXeHHOCTW, KyfAa BK/OYEHbl CTerneHb FOPU30HTaNbHON 1
BEPTMKA/IbHON pacy/ieHeHHOCTU TEPPUTOPUM, YKIIOH CK/TOHOB 1 Ap. MonyyYeHHble pe3ynbTaTbl MOXHO UCNO/b30BaTh
[Ns CO34aHNs MHBECTULMOHHbIX NPOEKTOB N0 pPa3BUTUIO TYpMU3Ma Ha CEBEPO-BOCTOYHOM CKNOHe Bonblioro Kaskasa.

B npouecce 0CBOEHWUS TeppuTOPUM CEBEPO-BOCTOYHOMO CK/IOHA B LeNIAX pasBMTUA Typusma HeMasoBaHoe
3HayeHMe UMeeT M npobneMa MU3yyeHus, OLEHKW W MNPOrHO3MPOBaHMA (HOPMUPOBAHUSA COBPEMEHHbIX OMAaCHbIX
NPUPOLAHO-Pa3pyLLUTENbHBIX MPOLECCoB. [e0fMHAMMYECKN aKTUBHOe, AM((epeHUMPOBaHHOE pa3BUTWe Habopa
3H[OreHHO U 3K30reHHO 06YC/I0B/IEHHbIX MPOLECCOB pesbe006pa3oBaHNS HEU3MEHHO MEHSeT MOP(ONOrnYecKuii
(MopdhomeTpuyeckunin) Bug penbeda, UTO O4eHb BaXKHO YYMTbIBaTb MPU OCBOEHUU KpaiiHe HEYCTOWUMBBLIX FOPHbIX
reocMCTeM B LeNAxX pekpeaumu. Hapsgy € 3TMM OrpoOMHYK0 OMNacHOCTb 06pasyloT HEOXUAAaHHO 3apOXAEHHble K
aKTUBHO MPOABAAIOLLMECH YrpOXaloWmne WAM KaTacTpohmyeckne 3HAOAMHAMMYECKME U 3K30[4MHAMUYeCKMe
npoueccbl. B cTatbe KpaTko OTpaXKeHbl 3aKOHOMepPHOCTU MPOSABAEHUSA COBPEMEHHbIX OMACHbIX 3K304MHAMUYECKMX
NpOLLECCOB B PasHblX 3KOreoMOpP(ONOrMYecKMX apeasax CeBepo-BOCTOUYHOIO CKoHa bonbloro Kaekasa. AHanus
COBPEMEHHbIX OMacHbIX penbedoobpasyroLmx NpPoLeccoB UCCefyemMoin TeppuTopun, ropHbie CUCTEMbI KOTOPOro B
HacToslLLee BpemMs MHTEHCMBHO OCBaMBAOTCA C LieNbi0 PasBUTUS TOPHOMO, a UMEHHO 3UMHero Typusma u ap., faet
BO3MOXHOCTb CAeNaTb BblBOA, YTO B AaHHOM pervoHe AsepbaiifkaHa cambiMU ONAaCHbIMK MpoLeccaMmn ABASKOTCS
3eM/eTPSACEHNs, 06Basbl, OMON3HW, CeNW, PevyHas W MAOCKOCTHasd 3po3ua u ap. Bce aTu npoueccbl (opMupyroT
06LLYI0 3KOAMHAMUYECKYIO HaNPSHKEHHOCTb. [N1si Leneid CHDKEHNS OMacHOCTM XW3HeLesATeNbHOCTU N0Aen, Typuc-
TUYECKUM 00beKTaM U Ap. HEO6XOLMMO BbINOMHATL MPefBapuUTeNnbHYH0 KPYMHOMACLUTAOHYIO 3KCMEPTHYIO OLEHKY
3KOreoMoponornyeckoii 06CTaHOBKM B Mpefenax BblAeNEeHHbIX 3KOreoMop{osornyecknx panoHax [0 Hadvana
OCBOEHUS B LLeNaX peKkpeaLMoHHO-TYPUCTUYECKOTO OCBOEHMS.

KntoueBble cnoBa: Typu3M, MOPPOMETPUYECKNIA aHanu3, MOpHOMeTpUYecKas HanpsOKEHHOCTb, 3K30reHHble
npoLecchl, 3KOreomMopgon0rMyeckuii paitoH, onacHoctb, MMC-TexHonornm
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