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RESOURCE SAVING IN MATTERS OF TERRITORIAL DEVELOPMENT
ON THE EXAMPLE OF THE UST -ILIMSK MUNICIPAL DISTRICT

Voziyan S. A, Levasheva M. \, Abramova Z. \2
Irkutsk State University, Irkutsk, Russian Federation
E-mail: 2emavlad@mail.ru

This paper examines the geoecological aspects of territorial development, focusing on
reforestation and resource conservation. Logging and wood processing, as a backbone
sector of the district's economy, determine the development vector of the municipalities of
Ustllimsk and Ustllimsky District. The district is implementing the largest investment
project in the forestry industry of the Irkutsk Region. With the laungdraduction at full
capacity, the Usllimsk mill will become one of the world's largest producers of pulp and
paper products. Research methods: traditional description, processing and analysis of
statistical data, comparative analysisithesis of data usj GIS tools. The work uses
relevant statistical data and data from remote sensing of the Earth, strategies and plans for
the development of the forest complex at various territorial levels.

The impact of the forest industry complex (FIC) on the enviromnties state and dynamics

of the territory's forest resources, and forestry development issues are analyzed. Pulp and
paper enterprises within the forest industry complex make the greatest contribution to the
economy of the district and the region as a hdlodernization of production and
increased turnover of finished goods in this particular industry will lead to a significant
increase in logging in the coming years. The priority investment project mechanism, which
allows companies to lease forest plots preferential terms, facilitated the launch of the
Greater Usllimsk project, with a total investment of over $1.2 billion, thus strengthening
llim Group's leading position in the region. In the coming years, the number of privately
owned enterpriseother land leaseholders) is projected to decline, and the company will
monopolize all stages and volumes of the production cycle. The lack of a forestry
development strategy in the municipalities of the-listsky District and the city of Ust

llimsk indicates that forest resource administration and management functions have
effectively been assigned to a branch of Ilim Group JSC, and this organization's forest
management plan will completely determine planning decisions at the local level. A
noticeable intease in logging has been observed since 2016, when the volume of wood
harvesting increased by 1.2 times compared to previous years. First of all, it is explained by
the modernization of production and the increase in production capacity. Small declines in
the volume of wood procurement in 202021. Traditional analysis of the dynamics of
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several statistical resource use indicators does not provide a true picture of the state of the
region's forest resourceBhe task was set to trace the change in thestopvered area of

the area on the basis of the remote sensing data of the Earth, by means of the spectral
analysis of satellite images. As a model territory, a section was selected on the north side of
the llim forest on the left bank of Angara.

An analsis of the situation in a model area where logging has been conducted since the
launch of the Ustlimsk production complex in the 1980s, based on remote sensing data,
revealed significant changes in forested area overy@80period, with a Hold increase

in cleared area. This program would include geosystem monitoring of reforestation
conditions in areas with complex geocryological conditions, geoinformation space
monitoring of forested area and reforestation, taking into account the species campositi

of forest communities using the NDVI index analysis method, and a transport logistics
module to optimize the logging road network based on a geoecological assessment of the
area. Transparent criteria for assessing the state of the district's forestessoeate the
preconditions for organizing sustainable nature management in one of the largest logging
areas in the Irkutsk Region, which is the Uishsk District.

Keywords: territorial development, resource conservation, forest management, timber
resources, timber industry complex
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ASSESSMENT OF TOURIST AND SIGHTSEEING FACILITIES IN
SIMFEROPOL AND THE SIMFEROPOL DISTRICT OF THE REPUBLIC OF
CRIMEA AND THE POSSIBILITY OF THEIR USE
IN SIGHTSEEING ACTIVITIES

Sazonova GV.

V.l. Vernadsky Crimean Federal Universitgimferopol, Russian Federation
E-mail: galisaz@mail.ru

One of the principles for the further development of the tourism industry specified in the
"Spatial Development Strategy of the Russian Federation for the period up to 2030 with a
forecast until 2036%s the realization of the natural, cultural, historical, recreational and
other recreational potential of the territories, including in order to reduce differentiation in
the level of socieeconomic development of territories due to the movement of Dby
tourists from their place of earnings to places of recreation. It is possible to realize the
natural and especially cultural and historical potential of the region, including within the
framework of the development of tourist and excursion actsyittee of the most popular
tourism sectors.

Excursion activity is an integral, traditional and popular component of the tourist complex
of the Republic of Crimea. According to the Ministry of Resorts and Tourism of the
Republic of Crimea, in 2024, 21% afurists noted cultural and educational tourism as the
reason for choosing Crimea for recreation, and 59% of tourists visited 2 or more excursions.
A number of the most popular tourist and excursion routes pass through the territory of the
urban district oSimferopol and the Simferopol region of the Republic of Crimea.

Tourist and excursion activities in the structure of the economy of Simferopol and
Simferopol region occupies an insignificant place. This is due to the fact that, on the one
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hand, there arether more highly profitable industries in the region that form the basis of
the region's economy (industry, agriculture, transport, etc.), and on the other hand, in terms
of the potential, tourist and excursion objects are inferior to objects of otlemgdgrban
district Yalta, etc.). But, taking into account the functions of Simferopol as the main
political, administrative, industrial, transport, scientific, educational and cultural center of
the Republic of Crimea, it is developing as one of theerentf cultural, educational,
business and other types of tourism, using, among other things, the existing resource
potential.

The urban district of Simferopol and the Simferopol district have significant tourist and
excursion potential. The city of Simfgol is the main political and administrative,
economic, scientific and educational, transport, religious and cultural center of the Republic
of Crimea. It has a rich historical heritage, natural attractions and unique culture, making it
attractive to tousts and sightseers. Based on the analysis of the "Register of tourist and
excursion resources of the Republic of Crimea and the city of Sevastopol,” "List of
identified objects of archaeological heritage located on the territory of the Republic of
Crimea; as well as literature of a local history nature, 579 main objects were assigned to
tourist and excursion objects (TEO) of Simferopol and Simferopol region.

Depending on the genesis, tourist and excursion objects of the region are divided into 3
main groys: anthropogenic, naturahthropogenic and natural. The structure of
anthropogenic excursion objects in the region is dominated by historical (21%) and
architectural and urban planning (18%) objects, the amount of natural feasibility studies
accounts fol4%, and the share of mixed (combining several types of objects.

Simferopol is the leader in the number of tourist and excursion objects in the +8F®n
objects, which is 65.4% of the total number of tourist and excursion objects in the region.
The city is dominated by anthropogenic excursion objects (65% of the total). The second
place in the number of tourist and excursion objects in the region is occupied by the
Dobrovsky Village Council 35 feasibility studies (6% of the total number of objétthe
region). It is dominated by natural and anthropogenic excursion objects. Basically, these
objects are used in sightseeing (mainly those tesitgitseeing objects that are located
along the Simferopehlushta highway) or thematically (mainly thogmuristsightseeing
objects that are located at a distance from the Simferdpshta highway ChatyrDaga

caves, KizitKoba, film park "Viking," etc.).

Perovsky, Donskoy, Guards, Chistensky village councils have approximately the same
number of tourisand excursion facilities and have average potential for the development
of tourist and excursion activities. Pgt. Nikolaevka, Pervomaisky, town. Youth,
Urozhainovsky, Novoandreevsky, Pozharsky, Mazansky, Mirnovsky village councils have
from 2 to 8 tourisiand excursion facilities. These areas can be used for bus sightseeing
tours, since their facilities do not have a large information capacity.

In 15 administrativeerritorial units of the regiot from 1 to 8 tourisiexcursion facilities,

and in Novosyolosky and Shkolnensky s/s there are no feasibility studies, which does not
allow them to be used in excursion activities. This uneven distribution of feasibility studies
within the region can be explained mainly by the different history of development of the
territory and the heterogeneity of natural and geographical conditions.
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Most of the administrativeerritorial units of the region are dominated by military historical
objects, and the city of Simferopol, Dobrovsky, Guards and Don village councils leave th
greatest variety of excursion objects, which allows them to be more widely used in
excursion activities.

The current structure is a prerequisite for holding all excursions available in Simferopol (to
a lesser extent from thematic excursidhsiatural, snce the urban environment is greatly
changed by man), for Dobrovskg$t mainly sightseeing and thematic (natural, historical,
production) excursions, for Guards and Donskoy/sksstorical and natural excursions. In
most regions of the studied territpnthropogenic objects prevail, with the exception of
Dobrovsky, Nikolaevsky and Pozharsky s/s. In areas where 1 tourist and excursion object
is located, these are anthropogenic objects represented by single military graves from the
Great Patriotic War, hich allows for military historical excursions, but mainly for local
residents (especially for schoolchildren in order to strengthen patriotic education).

To determine the indicators of the integral assessment of tourist and excursion objects in
Simferopoland the Simferopol region, we evaluated all tourist and excursion objects in the
region according to the main 5 criteria: cognitive value, fame of the object (estimated by
the number of requests on the Internet), the degree of safety of the objectaiitorm
capacity (the amount of time spent on studying the object) and transport accessibility of
objects. Each of these criteria was scored oipaidt scale, with 3 being the highest score
and 1 being the lowest. The maximum score that an object caniscbBepoints. 38
excursion objects of Simferopol and Simferopol region scored from 10 to 15 points. These
objects are actively used in tourist and excursion activities of the region (Central Museum
of Taurida, Crimean Ethnographic Museum, Simferopol Adskum, Marmara caves,
EmineBair-Khosar and KizieKoba, etc.). 44 excursion objects of the region are poorly
used in tourist and excursion activities due to the fact that their individual parameters
(degree of preservation, cognitive value, transport aduéty, etc.) have a low degree of
assessment.

Based on the points of tourist and excursion objects of the regions, we identified 7 main
types of territories of Simferopol and the Simferopol region of the Republic of Crimea
according to the peculiaritiesf the potential of tourist and excursion objects. Each of the
identified seven types is characterized by a certain set of evaluated parameters and contains
recommendations for their use.

Keywords:tourist and excursion facilities, the structure of tausisd excursion facilities,
criteria for evaluating tourist and excursion facilities, types of regions according to the
potential of tourist and excursion facilities, excursion
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TERRITORIAL STRUCTURE
OF ENOGASTRONOMICAL TOURISM IN CRIMEA
Yakovenko I.M.1, Karlov L.S?2

12y 1. Vernadsky Crimean Federal University, Simferopol, Russigaderation
E-mail: yakovenketnu@ya.ry 2karlov97@mail.ru

Enogastronomicaburismis one of the rapidly developingpriority areasof sociccultural
tourismin Crimea. Its territorial structuredevelopedunderthe influence of the natural
resourcdactor,whichdeterminedheagriculturalspecializatiorandtraditionalfood culture
of thelocal population.Sociceconomicfactorsandtouristdemandplay animportantrole

in the location of enogastronomicalourism facilities, which led to the motivation to

participate in enogastronomicatourism programsand the choice of specific tourist
destinations.

In Crimea gastronomicand wine tourism has beenconsideredfor a long period as
additional programsfor recreationalbathing and beachrecreationand spa treatment.
Currently, this is one of the most promising tourist destinations setting new trendsin

exploringtheregion Tastingtoursarepracticedby manyCrimeanwineries,amongwhich
MassandrgYalta, Alushta)is distinguisheday the largestvolumesof excursionservices.
Wine tourism has beendevelopedin SevastopolZolotaya Balka Champagneractory

PerovskyManor winery, InkermanVintage wine factory), Feodosia(Koktebel Vintage
Wine Factory),Novy Svet(Novy SvetChampagnéd-actory),Sudak(Solnechnaydolina
winery).

A comprehensivanalyticalandsyntheticnaphas been constructgevealingheterritorial
differentiationof restauranfacilities, typesof cuisine andlocationsof gastronomicand
winetastings. Thenapshowsthesteadyeadershif theYaltaandAlushtaurbandistricts,
the federal city of Sevastopolnd the Bakhchisaraimunicipal district. The centraland

peripheralregionsof the peninsulaare assessedsareaswith alow level of attractiveness

for participantsof enogastronomicaburism.

The currentproblemsof the developmenbf enogastronomicaiourismin the regionare
seasonalitythe lack of restaurant®f high andethnic cuisine,the unsystematicatureof
festivalandeventevents.

Thematictouristcorridorscanbecomepromisingforms of organizationof touristspacen
Crimea. The enogastronommal corridor is aimedat actualizingthe potentialof Crimean
wineries and restaurantfacilities and consolidatingthe southern,easternand western
regionsof Crimea.

Keywords: enogastronomicatourism, territorial structure, gastronomicspecialization,
thematictouristcorridor.
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RECONCEPTUALIZATION OF CRIMEAN SPA AND WELLNESS COMPLEX
FACILITIES: EXPERIENCE IN USING THE DEEP MAPPING
Andryushchenko 1. AL, Volodin A. N2, Kravchenko I. V3, Yakovlev A. N?

V1. Vernadsky Crimean Federal University, Simferopol, Russiederation
E-mail: 1Winter301@yandex.r,LFstburah@gmail.com?zx3com@gmail.com,
4andrey_yakovlev84@Iist.ru

Contemporary human geography and cultural studies, turning &n#igsis of the post

Soviet space, face a fundamental problem that goes far beyond a simple description or
inventory of Soviekera objects. This problem lies in the profound ontological and
epistemological gap between existing interpretations of outdd¢edioigemes, their value
systems, and observable reality. The Crimean resort complex of the Soviet period,
representing a spatial structure unique in its density, historical multilayeredness, and
ideological richness, is perhaps the most striking exampkucdh a "resistant” reality.
Formed within the logic of Soviet biopolitics, imperial representation, and socialist utopia,
this complex today functions within a context of radically altered socioeconomic
coordinates, geopolitical tensions, and sociocultmaasformations. GIS technologies and
deep mapping methods are increasingly playing a key role in the arsenal of contemporary
researchers of the cultural landscape. These approaches allow us to literally map not only
physical objects but also their midiyered cultural contextd historical information,
stories, and emotional impressions associated with a place. Some of the most culturally rich
tourist symbols of Crimea are the resort facilities built during the Soviet period. A modern
strategy for theirreconceptualization should include the implementation of digital
technologies open to a wide audience. This paper presents a theoretical justification for
reconceptualizing the resort facilities of the Soest Crimea as a key tool for modern
humanitiesgeography and cultural studies, including the development of a prototype
interactive resource in the Deep Mapping format.
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Modern approaches to reconceptualization are impossible without the use of modern digital
technologies. Digitalization is a priority all areas of Russian scientific, social, and cultural
tools due to its versatility, information capacity, widespread application, and accessibility
to both the expert community and the general public. It is believed that one of the most
effective waysa renew and increase interest in Sogiet Crimean resort facilities among

both the general public and specialists is to create an interactive prototype of a cartographic
resource that will also serve as a database of the facilities under study. Thigeagso
developed in the DM format, aims to display the dynamic identity of the territory and its
individual facilities. The DM format aims to visualize the multiple meanings and identities
that influence human perception of a place. This is achieved threglkreation of
interactive links that accompany the objects being studied and direct users to archives, video
materials, photographs, literary sources, and witness accounts, thereby shaping an
emotional and sensory perception of the objects of the Senddiealth resort complex.
Keywords: reconceptualization, revalorization, objects of the Crimean health resort
complex of the Soviet period, Deep Mapping, cultural landscape, humanitarian geography,
cultural studies
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WAVE CLIMATE OF THE COASTAL WATER AREA OF SUDAK
(BLACK SEA)
Kharitonova L. Vi, Mikhailichenko S.Yu.2, Alekseev D. \?, Fomin V. V#

12.34Marine Hydrophysical Institute of RAS, Sevastop&tussian Federation
E-mail: kharitonova.dntmm@gmail.contliham1984@rambler.ru3fomin.dntmm@gmail.com,
4d.alekseev@mbhias.ru

This study is devoted to a comprehensive analysis of the wave climate in the coastal waters
of the city of Sudak (the Black Sea). The relevance of the study stems from the need to
reconstruct the coastal protection structures ofrésert city, which necessitates obtaining
detailed data on the wind and wave regime with high spatial resolution. Despite of numerous
studies of the wave climate of the Black Sea as a whole, the Sudak Bay region has not
previously been the subject of sudbse regional study, which determines the novelty and
practical significance of this work.

The study is based on a combination of statistical analysis and mathematical modeling. At
the first stage, a statistical analysis of SWERAI model retrospectivdata was carried

out over a 4§ear period (1972019) for a pointplaced on the 45meter isobath.
Operational (background) and extreme wave characteristics were calculated, including the
duration of storms and the repeatability of wave heights eribds. The Gumbel
distribution was used to estimate extreme wave parameters (heights, periods, and
wavelengths) with a repeatabilifyom 1 to 100 yearsAt the second stage, detailed
mathematical modeling was made using the SWAN spectral wave modsgfirmain

wind directions with varying regime repeatability (10%, 4%, 2%, and T&oxchieve high
accuracy in the coastal zone, a fatep nested grid method was used, which allowed to
obtain results with a spatial resolution of approximately 2 matdtwifinal computational
domain of 1.5 x 2 km, including Cape Alchak and the eipankment.

It was established that waves with significant wave heights less than 0.5 m and average
periods of 2.63.5 s account for 49% of all caséserepeatabilityof waves with heights of

1.0 m and more than 2.5 m is 8% and 1%, respectiFelythe study area, storm waves are
most likely topropagatdérom the eassoutheast (repeatability is 14%) and sestithwest
(repeatability is 14%)The average lortgerm storm dration is 14.2 days, the total value

by year varies from 5.5 to 172.4 day&e longest storm situations occur from December

to January, while the minimum storm duration is observed ini Juhe Wave parameters

for storms of varying repeatability werelaalated using the Gumbel distributioRor
example, for a storm that is possible once in 25 years, the height of significant waves will
be 6.5 m, and the height of waves with a 1% probability in the storm system will reach
7.9m.

Modeling of the spatialteicture of wave fields revealed that the strongest waves, with
heights of 810 m, in the seaward part of the computational domain are formed by
southwest, south, and southeast wiglarting from the 510 m isobath, the distribution of

wave heights is practically independemtwind direction and is determined primarily by

the bottom topographyrefraction plays a significant role, leading to the fact that near the
shore, waves in mbsases approach the shore at an angle of approximatelp@&ysis

of the fields of bottom orbital velocities is important for assessing bottom erosion and
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lithodynamic processe#i. was determined that over most of the water area, the values of
bottomorbital velocities lie in the range from 1.4 to 2.2 m/s; near the shore, typical values
are 0.81.2 m/s; near Cape Alchak, a sharp increase in bottom velocities to valuek of 2.8
3.0 m/s is observed.

This investigation provides, for the first time, suchetaded characterization of the wave
climate in the coastal waters of Sud@ke obtained quantitative data on operational and
extreme wave loads, as well as the spatial distribution of wave parameters and bottom
velocities, provide the basis for: desigmiand reconstructing coastal protection structures
(embankments, groinspssessing the risks of coastal and bottom eros@erasting
lithodynamic processes and sediment transpamtj ensuring the safety of maritime
activities in this areal'he resultof this study fill an existing gap in regional research on
the Black Sea coast of Crimea and can be used by government agencies, design
organizations, and scientific organizations.

Keywords: Wave climate, wind waveshe Black Sea, Sudak, mathematical ratig,
SWAN, extreme characteristics, ndmttom velocities, coastal zone
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j dzj dz" HosABECd CudZne lsCter sk  yOMmlis! bLsoMmMEtsets distew d
MW jtodr B8 BMOHCOBR], tojydy &3 o BHOMB] | 5O d s ks Odzd
OdzmMC d2 d siteyd demMSd?2 fHtesdzder . tjiLkzd Ok Y¢C0L Odzd
Yded Gzt dizj Pl Hg. | v OcOdatetsemME s L Odzdoj toj ydes?2 Mg
MEUEENS j 1 shis PHfigdtzt j o Odzdtelz jIs dL ¢ L so MCHy,EsdCgtstcw , o Is
i d Ld2Oyddir = tBi j BOR YMmiskzf Osls dL v Pl O drte tstzy figQ e ts
Y
f
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BICd L OCtY L daj dRpCd § Bl v (6 I dais ' fs dzhISte 0 & jrédzs B O ls v
lsOo d BOW d dzls | dzd o Hpstsflsyf B SHizlpy] 8 EOm Sl L digs tdzf 2 U j 16 dzts BBt te i)
T fsCOLOd ubkt o kjujddj dmMMdjHE] Bsct §jLdsHO W
fCus lsCter ss2 yOflsd ¢LBoMCBEE BEieW.
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pLBBoMES] dBstey dqdzddls o' MsCd2 1 Ctsdasd3d yud MS
sB dZOH O] Is MsOkkzmMsdy " BsatLWYW2Mlse j dzdzcets 9 BHTS
dimMmdzj Hso Oded] L OGtW L dgj dzgdWw L IstBEs oaBHMBSEE GBI
[1].

s yd fndziz Ldz2Oyd dir Sisdzo tsisUastizts elzd ffJ it Octow L dgw 8 h
fesmMiskf Os hdrn o 0OCoOlststedt ¢LtsoaMEBE s, Bt
sls Btsdzr hddzMlso © BweOddyd MSdr MBjHddzj dzd 2, ¢
swy jdzr §j dBBJIlsOdzdzr , tsB dzOH OW € tsdzfj tco Ols d dsflzsints + ¢ |
Coli3f sdzj dzsOdsd dIstemC 52 1 CsmdMmilsj d3r . J Hded a3
1 Csedyuj Mt dcdzdlststcddze © OC o Olststedd ¢L so fy
mModdzajy, diH' d yddz¢, Cbister j dqdiistls IstsCmd ¢ tsc
otej HdesMis .

l sHdzr 2 B O dzO dzfm weodzw jIsfpw 90ydzgj 2 dds € Y &
WOClsstesd3 ¢LBoMmMEtsets dstew . 1 OtWHE M ¢ dzd BOIsd
smdats e dzr § sMse j dzdesfisd cdHtesdzcedyj Métsets d ¢
10detsdz § f sdzdets 3dets 6 tsdzj Is d@fdgO dzfmfiPin dipjL HeoE disfeWs  odi
9" § tsdzdzj dz djoOMmlstsyf sdz' ME d &3 tSIsH j dzj dzd § O3
s5¢CJ Odtscte OV dyud M d2 ddemisdlsikzls dd3d ded 1.t . 1 28
yjtodtsdiisteMC dd3 WddzdOdzsd3 (¢dL 1 RRf{ MEé) AgLJI1 UL ¢l
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dmmdzy Htse Ols j dz' M¢ dRR2ydg'd Xzlsue) delsitelz’ (2sfigdpd 2 MG 52 OCOHJ &3 d
t &1 ),3,486].C1980- GctsHtss o ¢JjOdtsazsedyd MEts?2 d&OEZEC] B' dZO
OdzOdzdIsdyd M¢oOw, dMmMmdzj Hse OIsj dz2 MEOW d FwOCIsdyj Ms OW
stsdz udfmdzi d o B dZOMIsd otds'H, dztLeHds Bt d20 defipCic GhjL Ids 9 ofE N tsogiAss

9 Whttdddteso Odzdd L OSCtdesd3j tedesMisj 2 slssCtso Iswyjdzr A

tcOB tsls L OC dz¢ YyOdzO M 9 ByjdS] f(tlsltses Wy jdran d&jls
slsCter sk yYyoOMmls! ¢dLBoMisets d@stew d v O @detetseMS d2 L Oc
9 SH dzts 6 5 V2BOUsdA Y Q todz” &3 BMOHC OB, tj yde d@3 MissSC i3 1 5d
9 tjLbkd SO otsHtStSBM®RI 2O YdtedL | dyO0dhtd?2 d sJitud

fovrtreOSJ 3 R frulr3z rRedgfrrfloLRC

RMMstsydzed $ Odzd HOdzdzr » HdzvW dBsHJjdzd otsHdSEs B OZzOdNO
2019 ¢ fs 2023 ¢., fsmdzey ddzd [ HddzOVY GetsmMizu Omise § dac
sBMisOdzso ¢ o [dJsotsds ¢ jOdzi (rerRf [ 4y d BN jHBMISI
[ A1 [H. vsO0CYj dMfsd L s OdzOMm! ddeW sted3Oydvw  Isj iBf j t
o dzO detsfylsd o tsL HER O, (figf]ts tAdpstfin Weoj jolsits @, tsanjOdad s o |, Is i o3y
oBsH" d ktttseds dBSteW, HOMMD j 5 jYjHdJod -~ tOMnstsHO,
t OLHBstemC OwW  ( to. r sdz) , nzstste vdratsemMEd?2 d ~RrEkzbktt
Mo dzsBBHC O (tkz{/Pg O Bisds'T B)Y H ts dzs facwEhdets dzs2 Yy Ofmisd
BOX&ZOdZMO ¢ L wBfifEOackHs lstgdils j tcd S sor 2 MistsS dd ftedlstsEC o SH
l tOMmMrtsHds?2 yYyoOmlsd ftoj sBEZOHOE s MstsE OLBoaMEtS?2 o BH!
fsojtcrndesmisd. | d&zOeader | MsMisQodzwe hdj oBHMMSEE B OMO
Is © BLdz.

vsOBd&Zdyo 1.
| 0o dz' j +dzj B dzls' otsHASES)BORZOdMO ¢L o MEEE

ftedlyd ftedls ftedlst tSlSISthLOBJdZ
413Htgciud2 toj ydz| smOHEC Ihf Ot 9 BHT 9 BHT —_
9 SH otsH |OC o0 Ols Yy jtedzsg v j tod B 16 W
[ sdz( s zB O] BsteV| Bt
2019 15,2 11,0 20,6 35,1 35,5 50,3 5,2
2020 9,7 10,1 20,0 36,5 40,8 44,1 55
2021 | 115 6,5 19,9 36,9 36,7 45,3 -7,6
2022 | 125 12,8 19,2 35,8 39,2 48,8 -0,9
2023 | 19,5 12,3 18,1 36,3 38,3 48,2 3,7
m 13,7 10,5 19,6 36,1 38,1 473 1,2

meftej Hdzd § .L dz2Oyd ded 4
etsMis 0o dzj dets [H. st § s

]l ©OBtslsy B" dzd dMftsdz' L 8o Odz" HOdzdzr § & Ctsdzyj dzlsteOy
dbLsoMC et dstew, bkMmls: wi0R3[Edk  HiosreeHE0 &Pd® |
WddzdOdzsdz3 c¢c oL o fEtsted del sted3yJ delstc e NI ) cAjdzlstctej G C
MekbtekHddyj Mse © M ¢ O jcrltictisH s fi s desod@dzd W t sTfd 2 f
CtsfmMizH Oteflse j dzdetse s ¢ j sz tstcOL 9 jHisYydesets bkdzdo jtefmdls g L
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([ LtR). [d& OdOdEJLO ©OMftjH,jdjddY tlsklsd o
HOdzsdz' | I2@230LE%., ftojHismsOo dzj dedzr j { SHIzH Otel
ddhisdskzlssd ddz. 1. 1. 1kEBs9oa0O (4 {RrR1).
1 slsCd bWy jd i &jlsOddss tyjddesOdd s ¥std
Pi=WxC g, i D)
CHPIL IS i Iswy j dzs diss g s PagdzB i & S gt & o
fMejHdz" W Ctdayj delsteOydwy i kwyjdkses &jlsOdkezO o ¢

ledz (LOY OM) Iwyjdzsets d3J IsOdzdzO o o SHaks?2 IS

Is) tyd ddes Odzv ¢ O¢:
1o HxWo 2)

GHEgdYeMtej Hdzw W Ctsdzyd delsteOydw V¥ 38 ils Pdgdz® s 19 dzte dst
sBl JCBO (S

ltesyj dzisdz" 2 o9 COBPH S egdzEC @& S OdzdzO, § sMiskzy
Bste, Bt HJ dzVvdahv orf tcOy | dad J d3:

1 =/ 1100 %, (3)
GHYs; 2 U BMislzf dzj dzdd twWOMlse Stej dzdets?2 IWokktddgdz IswW ¥ |

tcOMmlso tstoj dadzats?2 Wistedzr Iswy j dzse s By IsOdzdzO o o tsH ,
] t©OB®&lj BT dd orH, RodtcsdnOdAsOR @dzdo ¢ O
OCoObttdY ¢LBoMSBEE dsew ( Mee e j dedes dBsE] ) ,
d edresaseduj MCddad shse | ddzshlsy &d.
ltojHjdz des HBHfEMisdd j SCtdyj delstcOydd dLkzyoj
Mtci H] BlstcOy j dz@ o IsOde. 2.

vsOBd&Zdyo 2.

VoMt Hsfbhisdd j SCodyjdstoydd swyjd 5 di
MOBOS IS ted MisdC [ 50d&d
Pb Zn Cu Cd Hg
S ZOMmMm 6§ Omdsmnisd 3 3 3 2 1
Ve Hgd des HEYRMSIBG (o |g, 5.0 10.0 |01

BsteMédr o9t8H &CE/ dz

ltejHyd des HBY EMmIsdd3d
otsH otsmdzjTIstse tr BsA 6.0 10.0 1.0 0.5 0.01
LdzOygj dedw (te/ n), d&Sc

trrvfPvdus3 Ruew[ (17 [1 oL RC

1 sMisf dzd dedd Wy dzr s B sOdzazse ) @) OushgRisimH! dedeic
Hifwis: dzjls wlmklsMlsokyls Mmdmisj dOdui MSdi HOd
Ol disMY j g Fr P ¢LsomMCdd Bt d. 1| Odesdj j ¢t
Cdpyj delsteOyqw R kswy jdr i sj lsOdzdzso o Ol d&sml j todz
Bstew Brdz fodkzyjd o fjtdsH f) 1996 §6§9.2005 ¢
BOC, MMH,tey Odd] ol lsogsor  fodes Ofte SosOdgfp's o 1 t©
0,60 &Sc/ d Mt MejHddd (SSOLOjdjd 0,24
sMOHS OF CtdzjBOdEMY t5ls djdzjj 0, 40 His 48 BSe/
BC e/ dz. stdyjdseOydy € OHBIS?2 @GS M qdedss ez
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HdOf OLsdzy ®Is 8 HB 14 &Sc/ dz, O MjHdww Ctsdayd dzls
H4BH ]t Odzdj BIJHI © OlsdBsMW jteder » BMOHCOR dL 3§ degv dzts iy
LdzOyjdedjds 8, 3 &BCc/ dz. viIsts COMOjImw yddC O, Jjets € tsd
B tcOdzdz 7 dzOH ¢LEBoMC B Bstejdk o §jtedsH M 1996
sls 3 HBs 240 mEZOYfdd P MOY dadzfesm: 31, 0 BECe/ dz [ 9]
rdzv tsyjdSd §okbtsCO0 wkkilsd, fme d dzy O, COHBJVY, A3 H
SMOHSC OB dzO@ OFC o Ol tsted¥ P SHMEXIS cdsts Hissds Wis @B RIDj1 d MY sdz
H Odzdz" | ftedo[lO).J detztey ©dzOdzd L J LOGW L dgj dzgdv Ol dssm¥ §

1
ftcj HilsOo dzj[tltztzay Is o0 Odzd i)' kMt Hdaj dedz’ § L dgOyj ded v ¢
fsdzuj deder | 20 MlsOdzyd™" 5 St dzj CMdese s Bsdzed ls 5t d dzd ©
osL HEZR . RLAJ toj dzdw ftetse sH d dzd ! 9 yYJj dzstcOdz' dats?2 Y
sRo 0" 90dzd B Mwyde j, MjLtsdeder | d cetsHBer j HjtedHT
GBHO.

] 2Oy ded v [0 A O fded o sHW IS . rdzv o ydfmdzj dedv B
fjtej dzsmdBsects f Ol®EsmW jted &g MOHSOB], dJMisd Lo
oLWIsOW dL [hEEOE@OId87, 0 &S ¢/ d.

dlssmMW jtoedzr | BMOHCd dL tBh jets ktcOoadzj dzgdWw o tsH dzts@ &
20192023 tWigH dzpBMishls Fb dsH sdz® 9§ T &' Hijcts Bstey ( :
qzd 0, 0% BB HS. o5 | dzOW  dzsh OHd St k2 yOflsd &Estw
(33409 Gk s0cOdescMSBE® LICHEO ] 856 WSS ®zO L j 6¢
UOCOdesEME sEts L OdBLodOCE REY GHBODC EOMsdzO21, j 6C Ockets Miss il
$%17C & ctsH. vydlsr oOW 1ld HOddZ j, O OCYJ Miej Hdzj ¢ BH
BjkOdkdss o OldshmWijttd - SMOHCOR &oyds §sdzydls!
fso jtorndesis! OCoOltstcdd fMtsBMiso s@ddHz. distcw d v OCOdetets @

vsOBd&ZdYyoO 3.

1l slsts € ISW>14 rn tsdgli s @®dziztdze fis H@ls @& @dedc Codids BEpS @dsdste d &
LOdzdo O d MmMtsB Misb2j0d2dBts cdgis tgW Iso/ G20H1 9
Hg Pb Cd Cu Zn
CC Q CC Q CC Q CC Q Q
Op| €| B|Og| | B| 0| F| B |Og|&| B |0 F| 8
s vl s vl s vl s o |80 v | T
T X0) ;’; 1] ® % v o | © “l o ® <l o ® une| Y ®
o | B 8| 5 NT| 8 @ NT| 8 @ NT| @ @ NT| 8 @
- o ¥ S o ¥ o B ol 8
= E| 2 E| e E | e E | £
T2l | 09| | T8 9 o Tal © o & © o
3 © ) 5 © 0 5 v 0 5 v ) Nyl o )
1% O 5| o Ol 5| o O 5 | O 5 | ol 3
0 2 0 2 0w 2 0w 2 0w 2
g g g © g g ©
ot ~ ot ~ ot ~ ot ~ ot ~
k= %) k= 0 k=4 %] 5 %) 5 %)
2019 0,30 |0,8|4,8| 05 |1,4(80|0,07|0,2| 11 15 |4,1] 24,0
2020 0,220,319 04 |1,1|/6,4| 0,06 |0,2]| 1,0 1,7 |4,6]| 27,2
2021 0,0 0,3|16| 04 |1,1|/6,4| 0,06 |0,2]| 1,0 15 (4,1]| 24,0 | 87,0 |240| 1392
2022 0,06 | 0,2 10| 05 |1,4|8,0| 0,06(0,2| 1,0 3,1 | 84| 49,6
2023 0,10 0,3|16| 0,9 |2,4|14,/4) 0,04 |0,2| 0,6 4,1 |11,1| 65,6
0,14(04)|22| 05 |15(86| 0,1 |0,2| 0,9 2,4 |65 38,1| 87,0|240| 1392

*1mq¢4qoaq4 MsmdMe dzj des Oo s d § 5
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) [ M 4 G EHAZHICMiso © 59 j tod Aty dds df ~d Mdstsry dzd ¢ sd3 f 5
~dBduimMedrs ojhifmMlse ftodiesHdsets  Oddstetst 56| dz
wogdw jlsfipw toj ydes?2 Mmlsts¢. stekzfdr j toj ¢ MtsBdtcOs Lk
fl Betetsdidez’ = otHEGMBd 7  dzsh OH j 2 d distsO dzfgtfsts to ls
LOEr COshdn MmMbeotstotso . t Is 5IC o QoG ISR tfi? datiz] 8 = dodidh
W OCIststs, Jdzis j GteOdzt dzgs lteOy O h 2  Bdse s toO

ktcOdmY stedOydd ojh jMmlse o t©OL ddydsy & d&Odzih O |
I st sz SCtddyd Mise j ddPid uphf -0 og " gzhlg®, = o
LOCEY L d" s hda, SOC WjLbd sqksh j2 o) dduydd o
MssC O, ftojHmMsOodv jls dzj Msddzj dedzr 2 ddzlsjtej i ¢
emlssw dd™ tj ydses BOMMj 2 20, kOS¢ d wyj dld
pjh jMmlse [l kigk™ 3 & 3

[ " ©OfMyjsO foksSO Iwyjd & &jlsOdkess f t
Csdeyj deglstcOydw Pb, Cd, Cu, Zn 9LWIlsO 5 tojL |
dzOB dz8 H j dzdWw ¢l sfstsydz 2 tO2tdz vOFOdtetse ME BE s
Msdj dsmds3 a) d o syl -vdp@EeizrsCHnCHR"Y 00 Hsds) dztst
skpOdz ¢ (MejHdww Mdj dshls: 0, 60 &). [d&v By
My sd Lso Odzd ' HOdzdz' j 5 Stsdgyj desteOydd telskzlsd
5B &ZOMisd ®©. SkBOdMjn ORYPLOMUSIEEC O M j Wy
ftesosHddhY 5 LdOyjddYd HdY ©OMmse st dzdats? W t

stsdzyj dzZlstcOydw tcOMmiso tstecj dedz" n Wisteds dMmMmdzj H Iz,
LOMMuUdlsOddz 2 do flksS M toj ydei&k@28 @] §[SEd
ftodo j H§Qd.d 5.

v OB @d Y.
1 BIstsC kwyjdzr n BjlsOdzdztso o © 06 O dzb2XSWB2AE dARE L O dzc
dtcj Hdz] GBHEB OW (4 ] slstw/€tsH Is
otHj, &Cal/|E

| BH
C& ctsH

Hg Pb | Cd | Cu | Zn Hg Pb Cd Cu Zn

{4 ydets?

2019 002 | 0,2 10,12) 7,2 | 26 |151| 0,30 2,3 1,8 | 108,7| 392,6
2020 0,02 | 0,1 10,24 83 |28,1] 9,7 | 0,19 1,0 14 80,5 | 272,6
2021 ) 002 | 0,1 0,21 78| 83 |10,7| 0,21 11 1,2 83,5 88,8
2022 002 | 0,1 10,22) 68 | 9,1 | 124| 0,25 1,2 15 84,3 | 112,8
2023 001 | 010,21 51| 76 |194| 0,19 19 2,1 98,9 | 1474

m 002 | 01|01 70]158]135] 0,2 15 1,6 91,2 | 202,8

O OEL §jtejdsmMO kwyjd R d&jkOdkess ] ydr &g
sy dj Bl jd& dn §smlskfdjddy o ¢LsoMS] s
J

m
fMtej Hd" W Cisdzyy delste Oy di2 0BBH ok ¢ eSO h1lO@zO2 0 § & to-

tc
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v OB dZdyo 5.
1 sl bwyjdz'n B@BilOdzdazts o ¢LtsofiB@kgd3 dktseccy M o tsH O3
stsdzyj destc Oydw ¢ 1 slssC¢, Is/ ¢tsH

fls &

| BH
Cd ¢ tsH

Hg | Pb | Cd | Cu Zn Hg Pb Cd Cu Zn

td udsts?

2019001} 04 |0,10| 70| 21,1 | 110 | 0,11 4,4 11 76,8 | 231,6
2020001} 0,1 0,21) 71| 32,2 | 10,1 | 0,10 1,0 11 71,8 | 325,7
2021 | 0,02| 0,3 |0,10| 8,0 | 25,2 6,5 0,13 19 0,6 51,8 | 163,3
2022 |0,01) 0,4 |0,08] 90| 28,0 | 128 | 0,13 51 1,0 | 1151 358,0
2023 0,02| 0,3 |0,05| 81| 350 | 123 | 0,25 3,7 0,6 99,4 | 429,5

m [001] 03]009] 78| 28,3 | 105 0,1 3,2 0,9 83,0 | 301,6

1 sk dzj dadj bwyjdzrn B sOdzdztse o tojL bkzdz IsOIsj ofsHE
ftosdzdamMimdzj Hso OdzdwY oBHBBBMR] O yYjtejL GJtesdzde d&IHE
slsCter Ists?2 YyoOMmls! ¢ ¢LBoMEBE dBstew OCIdodL dtetso Odzd fiy!
Bistew d dzj sBARSHd®BEME! ¢ SftejHjdddy SyjoeSd jet odd
slkfmikzlsise dw H tsfijldidetOy daeE@lddz tdig d2d ydzOB dzé H j dzd 2 € sfoe j dadz'
sftej Hy dzw dzd ! Itsdzr 5 MtcjHded] dBBdesetsdzj Isdedy o 4 dzd yd dzr
CoHBoB?2 ftdlsoidsse O HBaurddsdz]j Isdzdj HOdzdzr §| 5 ML
OCIsdodesfisd dzO 4§ todBtcj ) dz' RO ofilSAMRBIY s pa SHHOE 5 Bists
sted GBSHO M ©OLM B Efmdssdwdkd Wosttdkddioss OddWw o GHSGES
BizsetsotsHd 2 (1979 ¢.) d GEBH, SCBEHO MlsS ftds dd
Bdesc sdzj sdzj Bz L dz2OyQeatfd yi( 1® 8Pt joH fls Oaldzj dz@¥ Mk BBROtcdz j
Migls Qo dzv 8 h 7 o BHBEBAR] O YjtejL [ BdyOdh¢d?2 ftetsdzde
~nOwOCIsjtedzr § GBHT .

vOBd&ZdYyoO 6.
stsMsQodzws h ] otHttBMHR] 2O yYjtejL [Ppdy Odhd?2 ftosdd

" OEOCkjtedy | GBH' 5 [ 12
gl 0o dzv ¥ I g 1972 ¢. 1979 ¢. 1980 ¢
[ sdz
RIL Odzd o O 177 212 188
I LOdde 169 176 176
{jLbd bdt 8.0 36,0 12.0
d556C . 7.9 385 21,3

RMfsdz LY MtejHdzi esHBer j Ctsdzyj dzelstceOydd dffmdzj Hizj o3
Yyomlsd dtstew d v O0cO0dktesemMEtsets L O&zdo O, O 1SOCHYJ Eydlsr
YdtedL 18d0dmMcd? ftosdazdes (ft 1980 6.) oL By ds 51
LO fJjttdse2204838B dz.
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v OB d&ZdYO 7.
1 slssC Iswyjdzr 7 B sOdzdzse dL MBMisoip@®B dgstcw

dtcj Hdzj GSHBBO " § 1 ss¢ dL MmtseMmlse

L 5 H otsHj MmMtsBMmise j dad vO0e0deteseMEd2 L @

Hg Pb | Cd| Cu Zn | Hg Pb Cd Cu Zn

2019 176 [ 001| 38 | 04| 47 184 | 18| 203,7| 21,4 | 251,9| 986,2
2020 | 176 | 001 57 | 04]10,3|152) 18| 307,2| 21,6 | 555,2| 8193
2021 176 | 002| 35 04| 90 |228| 35| 1883 | 21,5 | 484,2| 1226,6
2022 176 [ 001|144|06|10,1)22,7| 1,8 | 779,0| 32,5 | 546,4 | 1228,1
2023 176 [ 002|131|09| 84 | 256| 35| 700,9| 48,2 | 4494 | 1369,6

m 176 1 001) 81 | 05| 85 | 209 25| 4358 29,0 | 4574 | 1126,0

vOBd&ZdYyoO 8.
I slss¢ Iswyjdzr n 3 sOdzdzse dL v OcOdzteseMEsets L O

2023 c¢¢.

°

po]

° ¥ toj Hdzj G SH IS¢

. & Cizdz.{icjdzéts(aucfc 1 E5C dL v QeCRidHma)
| SH vi” LOCOdREEE M BE e lse d dedets a6

u‘trc-n—b

s

?";?J‘g, Hg | Pb| Cd | Cul zn | Hg| Pb | Cd | Cu Zn

2019 188 |0,02| 3,8 |0,27| 2,6 |156| 3,8 | 714,4| 50,8 | 488,8 | 2932,8
2020 188 |0,03| 10| 03 [94|129]| 56 | 188,0| 56,4 | 1767,2| 24252
2021 188 | 0,02 40| 04 | 39| 40| 3,8 | 752,0| 752 | 733,2 752,0
2022 188 |0,02| 2,7 | 0,2 | 63| 49| 3,8 | 507,6| 37,6 | 1184,4| 921,2
2023 188 |0,02| 35| 0,2 55| 61| 38| 6580 37,6 | 1034,0| 1146,8

m 188 | 0,02] 3 03 55| 87| 42| 564,0| 51,5 | 1041,5| 1635,6

O OB &d ¢ j i dzmistcdtelzjls, yYlsts © otsHj lsCter Ist
Bisdzg j MsC OW MtejHdzvw Cdeyj delstcOydw  swy jdzr o o
LdOydlsj d dzséts tSBI jBO jYJjGEBHMGEEE MESO®@]® SH
or Mskzf Ojls dMmstsydzd s L OcteW tszj dzt)y d3 H dzf) ) dpjss b
&3 Is O dzazO .

1 sk dzj dzdj IswWzpp dzron to@gile@izIsOlIsj o tsHtsStsB d3j dzO
ftotsdzdy. syj zZCRpCH GUSBRYSatsj L s jteyj dzlMS d2 f tetsdzd o
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HOdzdz" | 5 dr Ctdpyj delstcOydd o otsHj sjtoyd demMSCtsets fto]
Bstew . wtsdzj desfls! OL sosB@BsteMidrn oBH o lstsBteOdgdz =
a, Y edesBste M€ d n HS 18 a, Isj B3 J cOsktc® 9o GHT B
MsH j o) Odzd j tcOMmisoHs@e d a3ts a|ff tc o REASIBE d = o sHOR o h j o7
otsHdzr 7 BOMM dORtHdZOM! o Gtz dz@3 ddifgs 6 v dzdz] ldzdzj «
1 20y jHEdPY OL s sdistemMS dn 9 BHOR sjteyj . sets ftoj HY to
tdLrkzd sOlr tsyjdld fslstsCtse Iswy pdzvr todgsls O dadeticg L d L
sjteyj &zMS d2 ¢ tcux@ddz.f 56 OL Odz' o

s OB d&ZdyoO 9.
] BlstsC bwyjdzr i 3 sOdzdztseo L ¢ L 82MNME I cdse .Bstew 9 v j to

-

A CjHdjctHBo | | I sbsC «ffS ®Hats dBSte

wmggwa J J J .
,[BH(_;)K]EQ%"S O9BH] o¢L B MEN Bstej, Is/ 6BH

-5

> —y

=

> Hg | Pb | Cd | Cu | Zn | Hg Pb Cd Cu Zn

2019 50,3 001) 38| 04| 47 |184| 05| 191,1]|22,1| 236,4| 9255
2020 44,1 0,01) 57| 04 |10,3]152]| 0,4 | 2514 | 159| 454,2| 670,3
2021 45,3 0,02) 35| 04| 90 |228]| 0,9 | 158,6 | 20,4 | 407,7| 1032,8
2022 48,8 0,01)144) 06 |10,1] 22,7| 0,5 | 702,7| 29,3| 492,9| 1107,8
2023 48,2 0,02|113,1) 09| 84 | 256] 1,0 | 6314 | 43,4| 4049 | 1233,9

m 47,3 001 81) 05| 85)|209| 0,7 | 387,0| 26,2| 399,2| 994,1

HESHj©YOdd] kwyjd 7 KjlsOddss o oBHOR sjtuj hs sa
Y jlcdzsEets dBstew sB Mz jld A5, 46HL7]. o [ OB ks @8z | H Odzdz" J s
Codeyj delstcOydd Iswy jdzr Rls Gpl@zOdzdzse ftedo jHj d&" o

vsOBd&ZdYyoO 10.
ssdzigl tc Oydw Iswy j dzf nfjd5i-js®EddAsg dzis 2 o §@fIsd Y jtcdzse 5 Bt

20002020 ¢G¢¢., ®&Cc/ d&z
1 jtod @
) . H Pb Cd Cu Zn RMlis tsyd
. <0.0112.4 | <0.4i62.0| <0.112,0 | <1,00125,0| <2,0/886 [14]
20002019 0.11 0.69 0.18 1,9 6.2
. 0.0924.3| 0.2125 0.4i2.7 | 0.2119.4 [15]
20192020 ) 4.6 0.7 0.7 3.0
2020 ] 0.050.2 | 0.0070.15| 0.52.3 | 4.0132.5 [16]
0.1 0.05 1.1 12.0
0.015 0.06 [17]
2020 0.026 - - - -
R dzls j to
fite j v d 0.0260.11 | 0.114.6 0.050.7 | 0.7i122.2 | 3.0i112.0
L dzOyd

*1tdd3j uodedd : o udfmdzdilsy dzj Hd OB Eidz] § dzQwgedad zd j o ¢ 2O d
BftejHidjddy di fesdLosHdddn!
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Jyi dz€ 0 ftshstsCtso Ikwyjd a dBIlsOdzdaztse dL Y J
Eyj stsdz dBdded B3Odzr des?2 d RBOSCIHdBOdz des?2 fytej H
YJodzBe's degte Zdz! SO tsyjldeSd §s¢C0OL Ode 9 IsOB dz.

vsO0Bd&zdyo 11.

1 sltsC kwyjdr o &jlkOddss dL v ] G2AEZEE cstv o
ke]
s 3
8
T B
) >~ : .
- ” BBJHBICBHE) (owg | Ghses  Bsew
s oy ¢BdYIdsLOYd] o Bt s/ ¢ & H
— T Bstew , &S e/ ( '
—~ £
ot @
P
Q-"Hg [Po| Cd [Cu] zn | Hg| Pb | Cd]| Cu | zn
D S
gggg 380/ 0:026] 0.1- | 0.05 | 0.7- | 3.0- | 1.0- | 3.8 | 2.0- | 26.6 11_4'0
7| 011 | 46| 07 |222|120| 4.2 | 1748| 2.6 | 8436 o0

RLIOBdZdY 9 d 11 o dHdsts, Yylsts o¢LtsomMEBsy ai3ts to
LOGteW L dzj dzgdVv otsH Y jtodesats datsudh ifiglsfadiapisisz, to @ LOdaSRY
Sy desj MtsHjtey Oded™ &jHG. [ Mdd dmatsHdl! L
iHd o Y todzs dBS to ) Cffs 24 lsottssntsj |, | dlisj el foigst®j dats & L s ¢
i LdOydlsj dz drr 3. [Hd&OCt, jMdd stdjdsdts
0] W oBtsyjls BT IsH sBtcOls dats 2 . v4 a3 dzi d3d dzd
i tOydd ®iHd ©® BBSJR &sSteW R HEHEsdENnlstedt
s d MC dilsdzHsy dzls flapdf'B.sdzj j L OGtew L dgj dz" YJ tedzts
sHdBs Blsdkjlsdls’ |, Yylsts s dmoOdzdz fi orhj
sdzj dZs OBd o Fwjsks0s @EOLNHESE 52 d&dh ! sBh 2
z, O tjOdz dz" | wWOMmMftcjH]dzj dedw 3j lsiO@zdzse o
skzsedyj MSdn thts | defifpindei Rk | d§ ChdBQCinjpismsiss d 2
sls dzd YOls! W .
Ov Cdpyj delsteOydy L O teweLtslpvdstd2j ¢ f5ts jorjjn j @ ls as@
d stedBOydj2 B B jd&j {2 MejH' , &y ds 6§t
cwiLddlsj . | CtdidsjCMls) HOdGEEes JmidjHsGs
HicOLE®Rj 8 OjkMw Miej HO, Mfshss oY d&OS Of dd o
jdBidd. 1 CcOyjfmlsej ©kOCH?2 MjH' &syjl or Ml
fMlsdzsflsd, otHBGOY EOMMNTP) v O dgtse ik & Pedzs Odgs ©

gazsn =n3wgo
—ong SEFF-

"l oo
Eosmo

Tbd dhfdirnkj g o bwyjd o &l Qddass fwe ieo;isds
Bt d vk QRO 32 @10 ©OMMydlsOdds @B df.s5 (2
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vsOBd&ZdYyO 12.
lkdz Iswy jdzr »n d3) sOdzdzts o  (Htg O fipls aste td)jC dedi@0 Afsticy ds@)0 10 o s
] BH ledz BIilsOdzdzO 9 oBHG, s
Hg Pb Cd Cu Zn

[ ste|] Odz [ ste]] Odz| [ Bte| ) Odz| [ ste|) Odz| [ B ] Odz
2019| 4.2 0,6 877,8 | 950 | 101,6| 6,8 | 1085,7| 65,0 | 4250,4| 390,0
2020| 3,9 0,6 | 1316,7| 250 | 832 | 7,5 | 2379,3| 235,0| 3511,2| 322,5
2021| 4,6 0,6 808,5 | 100,0 | 104,0| 10,0 | 2079,0| 105,0 | 5271,9| 99,4
2022 | 4,6 0,6 | 3326,4| 67,5 | 138,6| 5,0 |2333,1| 157,5| 5240,1| 122,6
2023| 4,6 0,6 | 3026,1| 87,5 | 207,9| 5,0 |1940,4| 137,5| 5911,2| 152,1
m 4,4 0,6 | 1871,1| 75,0 | 127,2| 6,9 | 1963,5| 140,0| 4837,0| 217,3

| sABzftjHmsOodjd tjLbd Ok ©Ofujktss 5 (2)
BjsOdkzkzses ® otHj MSBMie | dzdets RBstew o vOCOdMSEMESETs
BAStes! dzj d3j delé GBdfopl sl {tsd CsdlsjCMlsj, §sH fGtojHjd
fSHEOLE®R] 0 0j kv OMNd BE dOBEEdE®OY L saMEfslE & Gsey o ¢
tOMMEOEde O &5 7 i s Odzdzts o .

s OB d&zdyo 13.
JtojHjd2 dzr 2 fkdz swy jdzZr n RBIiBOdztEByg OGtc@hBE sEsddzGBW W
JtcjHjdz dzr 2 Jkdz B lsOdzdzO o 9 fs5H J
Hg Pb Cd Cu Zn
[ ste) Odz [ ste|)] Odz [ Btg| 1 Odzd [ ste] | Odzd| [ B6| 1 Odzqg
23,1 2,5 2310 | 250 | 2310 250 1155 125 11550 1250

dtcQoddgordfigd y 12 d 13 ftsCOLro90Ojls ftejorhjdedj o H,
BdHd © OCoO0OItstedd MtBMise j dzdlzs Bstew o t©WOL A §J GEBHT .
fdz ModdzyO o tsis¢ teff tsjsR’ My jOdg IsdfO dRsHOVIGB" s dstjteijdH dzj J
LdzOyd dedj 1 EdiQ0O&BBHGEGL OfEBQ DO N OjIs ftojHjdz dgr 2 f dz dzO
B sOzEZOB M- tcOdy j Isfmw ftslsj dzyd Odz H dzw HOdz! dzgj 2 j G
Hsf Efmisdd3" = L dzOyj dzd 2 .

1310r3

t jLEd IsOIsr f tsCWOjLtORrdj, tufils@H COds detsofidzy & s fpw L dzOyd d3r d3  «
fesmskzy dzj dedv tlskzlsd Olsfistodiy dz$Q S8 MCBLE 5 %BsteY (58%
Mtsslse j IsMise j dedets) . 1 Mmdatg y®J H s e d wias dz¥s, dzf Otz g 'd3" O
] v 0cOdcsEMS sy LOdzdo | toj ydzts?2 MmsisEPg@jda0d detwOjls ¢
(65%) d UMM Pc69I98CdOH o fhmistilizfde ) BBElsTOY ¢O
Fdsj toj @ad3 32% o BBlse jlsMmise j dedzts. victse jtea Odgeh  dzy©, ftod
o sdz, MhlsOsdY j zdyizfdtted $d skeOd dzO L Octew L dzj dzd .
o fnj i3 tc @dgdn digle Is tdzjj Is O dzdzO BB %dzj Htejor P OjIs 10
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Qo de' i3 HsksCOBRd bwyjdian oK sOkzdzts o Bdna dOff

83



I W jlsse 0 . 1.
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THE INFLUX OF HEAVY METALS INTO THE AZOV SEA WITH WATER
BALANCE COMPONENTS IN 2019712023
Bufetova M.V.

Russian state geological prospecting University Sergo Ordzhonikidze (MGRBscow, Russian
Federation
E-mail: mbufetova@mail.ru

The Sea of Azov has a high economic and recreational potential, has the status of a
fishery reservoir of the highest category, therefore, the study of pollution of this water
body seems to be an urgent task. Environmentally significant pollutants entering the Azov
Sea include heavy metals.

One of the priority metals for environmental monitoring of the Sea of Azov are mercury,
cadmium, lead, copper and zinc, which have a toxicological limiting indicator of
harmfulness.

Water balance is the most important complegime-forming factor of the Sea of Azov.
Along with geoclimatic conditions, it defines the main features of the hydrological and
hydrochemical regimes of the seas.

The purpose of the work was to assess the flows of heavy metals (Hg, Pb, Cd, Cu, Zn)
into the open part of the Sea of Azov and the Taganrog Bay with the main components
of the water balanceatmospheric precipitation, river runoff, as a result of water exchange
through the Dolzhansky and Kerch straits.

The results showed that precipitatioraisignificant source of mercury and zinc entering

the Sea of Azov (58 and 28%, respectively). In the case of lead, cadmium and copper,
their share does not exceed 5%. In the Taganrog Bay, the Don river flow plays a key role
in the supply of copper (65%nd zinc (93%), its contribution to the supply of mercury
and cadmium is estimated as modefia®3% and 23%, respectively. The level of lead
introduced by the waters of the Don River is only 2%. The influence of the Kuban River
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on the pollution of the seitself with all the metals considered does not exceed 10%.
Water exchange through the Dolzhansky Strait is characterized by approximately equal
flows of heavy metals in both directions. Nevertheless, the supply of lead and cadmium
prevails from the Seafo Azov, while mercury, zinc and copper in more significant
volumes come from the Taganrog Bay.

The study shows that the Sea of Azov can be a source of pollution of the Black Sea
waters with lead, cadmium and zinc. There is controversy in the estintdticopper
content. If we proceed from the highest indicators of copper concentration in the Black
Sea water, then the transfer of this element to the Sea of Azov will be more significant.
However, if you focus on the smallest values, the situation eareversed. However,
analysis of perennial data on copper concentrations in both seas demonstrates that copper
levels are virtually identical. The Black Sea waters are most polluted with mercury. The
Black Sea waters are most polluted with mercury.

It shoud be noted that the flows of heavy metals with components of the water balance
described above are only a general conceptual scheme, and the real distributions of metals
at specific points in time due to hydrological features characteristic of the studieds

may differ from it.

By knowing the concentration of the pollutant in the agueous medium at a given time and
having information about the volume of that medium, one can determine the total stock
(or pool) of that pollutant. In the context of thisidy, a heavy metal "pool" means a
medium capable of accumulating or losing metal over time. Such a medium can be a
certain volume of water, in particular, the water mass of the Taganrog Bay 2®km

the sea itself (231 kin The maximum pool of heavy metals in the water of the sea itself
and the Taganrog Bay is calculated using the maximum permissible concentration of
metals. In this context, the limit pool means the assimilation capacity of the waters of the
Sea of Azowun relation to the metals in question. In this context, the limit pool means
the assimilation capacity of the waters of the Sea of Azov in relation to the metals in
guestion. The analysis shows the excess of the maximum pool of lead and copper in the
waterarea of the sea itself in different years. For example, in 2023, the maximum lead
pool in the open sea was exceeded by 31%, for coppby 68%. The average copper

pool for 20102023 exceeds the limit pool by 36.5%. For other metals, the potential for
further accumulation remains within the permissible values. Thus, studies show that in
recent years, the assimilation capacity of the ecosystem of the Sea of Azov has been
exceeded in relation to copper.

Keywords:Sea of Azov, mercury, lead, cadmium, cepginc, heavy metal streams, pool
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MODERN ORGANIZATION AND PROSPECTS OF DOMESTIC AND
DRINKING WATER USE IN THE DZHANKOY DISTRICT
OF THE REPUBLIC OF CRIMEA
Sozkova.. M.}, BuryaD. A2

12y, 1. VernadskyCrimean Federal University, Simferopol, Russian Federation
E-mail: slms2986@mail.ruidburya@mail.ru

The level of development of municipal water supply is determined by two indicators: the
availability of centralized water supply for the population #mel amount of specific water
consumption. The latter is calculated as the daily volume of water in liters per capita. In the
context of the current development of the Republic of Crimea, a special role is assigned to the
organization of household and dring water use in the norbastern regionsthe issue of
providing the population with highuality drinking water is a crucial key factor in shaping the
social and environmental situation in the region. The territory of the Dzhankoy District is arid
and etremely poor in surface water, which determines its watarce nature. Water problems

affect all segments of society and the most important agricultural sectors of the ecofateny.
supplied to the public must meet the requirements of sanitary staratatdhe state standard

for both quantitative and qualitative indicators, in accordance with the Water Code of the
Russian Federation. The main source of domestic and drinking water use in the Dzhankoy
district is the underground sources of the Dzharkegction of the SeverBivash deposit, and

local water supply is provided by wells located in the villagés level of water consumption

is 39,669 m3 per quarteiChe centralized household and drinking water supply for the
population of the Dzhankoy District operates in the absence of a shortage of water resources and
covers 98% of the population. The drinking water in the region often has a naturally high level
of hardness. Unstandard samples of total hardness are detected by sanitary doctors as part of
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socichygienic monitoring and during control and supervision activiiiésen groundwater is
actually extracted, energy is used to lift groundwater from wells. Witités a quantitative
measure of the volume of water extracted or supplied from a water source (such as a well, water
intake, or pumping station) over a specific period. Capacity reserve is the potential ability of
water intake structures, pumping stagpand water supply systems to provide additional water
supply beyond the current level of operatinr2023, the total amount of energy consumed was

3.3 MW*h, which is equal to the total energy consumption of the city of Dzhankoy for the year.
The artesan waters of the Dzhankoy district have different physical and chemical compositions.
According to the results of laboratory testing of drinking water quality in the Dzhankoy district

conducted in 20142015, the quality of drinking water did not meet teguirements of SanPiN

2.1.4.107401 "Drinking Water. Hygienic requirements for the quality of water in centralized
water supply system5,089 residents of the Dzhankoy district consume water that does not meet
the state requirements for organoleptic haitrméss (up to 3 MPC), which does not affect public
health but worsens water use conditions. The total hardness ranges from 9.3tmain®
mol/m3, while the standard is 7.0 mol/mB,059 people drink water with a total hardrfess

10.7 mol/nd to 29.8mol/m?, compared to the standard of 7.0 mdl/ifhe population of the
Dzhankoy district, which receives peguality drinking water, is significant. Water hardness
refers to the presence of dissolved calcium and magnesium salts inQuatently, thereare

no drinking water treatment facilities in the Dzhankoy district, which is causing the water supply
networks to deteriorate. The conflict between economic priorities and environmental protection
has led to environmental risks and health hazards.

The Strategy for the Soci@conomic Development of the Dzhankoy Didtfir the period up

to 2030outlines the prospects for improving the system of domestic and drinking water use in
the Dzhankoy District. The total capacity of the planned wastewater tragttaats is 25,000

ms, which can fully meet the population's demand for clean drinking water. This will
significantly reduce the proportion of water samples from centralized drinking water sources
that do not meet the hygienic standards for sanitary &edhical parametersThe next
important step is the reconstruction of the water supply network. By 2030, more than 83 km of
water supply will be restored in the Dzhankoy district.

The most important task of effective water management is to implement theprof
measures provided for in the Strategy for the Socioeconomic Development of the Dzhankoy
District for the period up to 2030, which includes the restructuring of the entire water
management systemdthe development of new wells.

Keywordswater legslation, drinking water management, water extraction, artesian waters,
groundwater well water consumption standards, Sanitary and epidemiological
requirements
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A BRIEF OVERVIEW OF NEW ACQUISITIONS FOR 2025 AT THE N.I.
ANDRUSOV GEOLOGICAL MUSEUM (CRIMEAN FEDERAL UNIVERSITY)
Tishchenko A. 1.

V.l. Vernadsky Crimean Federal University, Simferopol, Russian Federation
E-mail: TischenkoAlex@rambler.ru

The proposed article provides an overview of newly acquired exhibits at the N. I. Andrusov
Geological MuseumA brief description is givenor some of theid those we consider the

most interestig. These include dolomite (from the southern quarry of thdsduskoye
diabase deposit), natrojarosite and gypsum from the quarries near the village of Prolom
(Belogorsk district), minerals of the Kerch Peninsula from various localities, siderite
concretions from Eastern Crimea ahd Kerch Peninsula, and others

KeywordsV.l. Vernadsky Crimean Federal Universindrusov N.l. geological museym

new acquisitionsCrimean mineralsvorld mineralogyrocks fossils

References

1. Ti shchenkoA. I . Kasatkin A.V. Mi ner alBjzneés mi ner al dnye
Inform, 2002. 468 p.

) 5 fls iz §tg jdz00 02120256 .

110



vyy dzr § L O dmWd Hg terOdidn Uasastss Iz dzd o jltg MafdsQi I tdedis). dzd 1 .
1] iBeteOWdw. 1] @Rzt 4. @05 ¢ uulklil28

v [ $5.551.556(477.75)
vfsuf1Rsd tosf1¢ wsrf?es B lrz(t3 R Ruu["
oSifedrorvdf stafv
SHddz 1. 1.
[l BMCOY ¢COn ] ddtsY @ sd , {sMNd2MEOY AjHjOYdY

E-mail: yudin_v_v@mail.ru

ljterndaj ¥ oS dJ od L agjOrdnddsOlsds d o O fndi®ds Qs D @) Is dzgzd Is T | Stedets S 6" o
tsdzd Mlis ts Misfpdzted] dzj dede” j. da0OtE d af 5 HO MR 7 HBCOLOIjd Mlse cttOoade
sfMdeseo Oded d BOMM@dzfse Odgd W O tsH  dzd dzd 1 gz § te® BH iztzozs § ©@ g @ ic

ssBO d dm dfmissyded ¢ d Mmofh Pdd Bdn | ga@fiphe s dafe iz’ sigifls Bsde dzs 2 L
Btoj Cudicss@detty @ded Mls swlffjlsd. M d2 ot5¢ dz¥ L, fifhjteO v jtodzOw

t sHd2d Csoats] MoawL Odg Ml OdzOdzse dyder 3 Istej h ddzOdRd o MkB G
smdetso Odzd-y O¢ . g Efpj iE@WISOC Y] LOdsyj 20 dfj 5 ¢ctcOL zsdiBlze,
ry Ctokzf dzese dzr BtsO T | dzO 9 O dzr SBtOL 59 Odz 9 iLlzdz SOIs]

sdzd mMistsdzdls 0. Il fmy otHT dmssydzd S s tBOL s9 Odz’ LO Mmudls
sjClssdedzeBY deder » * o jdzddzr dzr =7 o9BH dL CcOL ZEHEOWOL Mddd L 2 o
Biyetstedz” 2 OwlsiLdsC OteMmls.

sdzt Yyjor jstdads,e O6 JHtetsG j sdzsedw, IsjSCbtsdzds O, COtfml, MWW sl

Ilrrrure

1 5H dfls s ydzd ¢ OB3d -d fds s uiflzl § Pz 3D ¢ Is iy W dzts € O dz
d Misj Milse j dzdz" J 9" alBHT f sHL J d3gdzer - 9 SH dzO@ Hdzj
fodtsy jddj sftjHilfds)isd) ol ®ld Se&Q J il azdH
WEBtOBc] &z WO fYsHEShor COoMmMlssatsets BOMMdoe © d +
s§ d O dzO sj SIstsdzd ¢ O o izdimq d rB s dpMmisdziddd & B o . ¢ |
scteOdzed yj dedetse s tsHilj 30 MfsktcasdrdffdQy dedP2 sdz0 o sCtolz @
d SHdsdd] dds?2 fjhijtr, ttOmhftsdsyjdd = 9 1 02HC
CteOlCts. 1 OMisswh OW MIlsOIs: w  sfypo w h jsiZB@ ylg JM ldstsdad
d cjdztcedyi Métsets B jEIsO ster 30O.

¢ S IskzOdz tetshipfied3ts Is lis jj dgd@$adzs yO4 Isw o Istsds, Ylsts te
MdzOB Y J dzdd H dseiithdsiBdcissO s | b BOMis Ofztetzds. zbkilstse O,
4CJjdz MCd2 Y%dandststaysizd Cf 5 diBtsh desmisd o ster 3z [ G
(EmMdzseo dzes 1380 dz/ M) Emistld @h d& fiagh + 1 p detS aias © 3¢ S
dzO ) ls s MiIsjRIs% do ¥ W o dzj dzd 4 Ctodel toj Is dzats 2 Isj SIstsdzd yJ f
dMmlssydzd S s ftsHL j 3R Bdz@& @M ¢ Pigc istzit GSjeddo d 6 § o
Btoj Sydteseo Odzdw o LbdzOr dzOHodGEts9, GteOo d ¢ j dadzr
mMter atse, yYbts tsyjdz 90)ydets Hdzvw SHlsdBdL Oydd ok

[BstczH B OdzdzOY Hdzv fYsMjh jddy wCjdz MEOW (]
sfdmMOder Bdzj jdJYUPBIW- 10D detf B dzH sSMiIsOls sydets { tsdzd
dmststed v, Bt sdzsedw S OteMmistseor 7 f sdzsMmisy 2, ¢ d
fOdzy sdzlstsdzsedw d , 8, #,5,66d7) 8, A teHstdhr] .[ 2uv j Clstsdzd € ©
LIsdr t©WOBSISOR ddzd dzjdzds f{dtdts o Reddn) y diptese iy jJd§ dgo te
Cibzsecdyi Misects Bk Qizfts. @ tckhEOLj o h j 2
BdzsC gty f ydd WdSmdr 30 d dzi B OdzOdzmd tets o O dzdz" -

111



SHddz 1. 1.
trryvf2vduv3 R [arwury[ [ RY

dlstetsj dzd J 1 O2HOtemME B2 H ts dzd
BOMMdoetse dL ojtrdzgj® tmMSCdnm dL
fteslsdotstej ydo ts. r i mwis¢d dzj Is dzd ofmMjicHO tsB sdats o
ftedkztetsyj dzdzts fiyls ¢ f4hJte, Ctolz f dzgtterO L eats E3lzs st dn Iz §f d3rteds H dzd §
CtlOL &zsd3Od3 dddazed j 8 PRI Yje@L dzsdzr 5B yYydaets ftetso tsHWIsmw
SoteOCEte. | Oftsdddd, <yt §t5 sftejHjdjdds ctoOLdsdg
dzj o' widzj dedzts? Bl sdscdj?2 d Sddzj BOSdSts2. [dz HisdY |
Wstedske fMmd3j Misdlsj dzv o tOLtejL j wd Sacr fzezQdzj , OO dsfOR g Iz H
ftodteOLter ade’ j HAMdsCOYydd, yjd tlddyojlmy sl Istejh
toj Odz' dz § Mo jtelsdC Odz dz | ¢ -0 D dztsdgf & dzO 2@ ¥z | or
Islztedzts? MBOdzOdzMdtetse Odzdetsisd d Hteddawilsdw dzO 9 to
tgfozsly @l §toj HMIsOo dzj dedw 3, uybts wWJ¢d Isj Skl B
d
1

dzf ECH®PEEyBLUl §Fllsdsa
o JMsdw C 89 HEBMIsOIstsydzats

HEsls. [hdBtydsimis: IsOCdr ftojHMISO0 dzj dzgd?2 tsB 51
d Hte.]. ltwdojHjdB fteddBiter IbtsBk o ttOMMdizOIsted
fjtcoar R Cjsecdyj MSdn ¢ OteHsBFS s §) O ddAP 0 GBSHC
dzj Z3OMh IsOB dzgs? G tsfMkzH Otefylse j dzdzts? G Jj sdzsedyd ME 2 ¢
[ EtcOlsso O, tOLtr 9" © 1 O2HOEMEBR ttO2di szl
teOdkd B" dzd 9" H j dzj dzg Bdes e syd mdzj dedz" § t6OL datsdzO{ t
r tc | dz'dgj Wo@3j ddlsdzq . Il jLBMdzetse Ols j dz! dgts § slstsy Hj il
geodz dz" &3 tOL tcr o ORBd ftcdo jdzd ¢ bz, ybt {fLOC
O d 102HOtMC 5?2 HBdzd dz" 9 YOMmlsdesmisd sy degs B ' d
LOL! M dddz dfmlssydedS d,d&zqd. §jhjtwekz [11 M. tdfm. 1
O HjlOd dets? cEthmkzHOkMlse j dzdes? ¢ jsdsedyj mMSs?2 ¢
AOdeddz0 d Hte. 1993 ¢EtHO) MmMjejtdzaij dCJjdz MEB2
AnBHWh R Mmw ) Is 5y §-& ts Mt Grydizsd & | i Lpotisfidests ucdzts ¢ s
totsmisd tcOdzad 2 . { HdzOC t© 4sldzd AR Qeitsdztsdste | ISl tc O dzj dzd ©
Cid MEets?2 f J Mjod OHglsiglze jfdddsisJtcOded® Mmjtedd wCJjdzr M¢C
H
d
¢

—ozag

H& wL

tclz ¢
BjL
f dzj
1
0
H

SV o=

sdz2 ttkzhmdzo ts. vLkdzHy . stesdzdd Istsets, LIsd c¢ctOL dztsd3"
' M3 " Odzd cteOdzd y” MistcOlstsdesa d dzj dedfissilse jIsMmise tso
tcOh jdzdzts? otH'™, of Wodzjdede" o5 fted ddzHdC Olststeds” = tsY T
10 etsmMizH OteMmlise j dedets? ¢ jsdzsedyuj MEs2 COtls] vEtOdde
9 t©O2Atsdzy MJ O ( sHdRJCSoB] ©GOLWGr 9" lsMikzlsmiseokzels [ 6]
I 8COL Odets 5§ tsdzy O dadisifm lsot wBdESIO  fhigitomisafic Odzdw d o 1 € d dzi
“BJLOMBY dzd IskzH dz'L DY Ofgldistsfiy “«dad€ dzs dzO. [ B O tsdzed ded C O dad
fedzsyJddd w¢jd MEdma dMmlssyddSse d HJihjtr, f sm¢ tsdz
dzO € dzts dzj dz’ tsls Eyomse O 1Isdn Heldts| Cistsfamd 2 I o fdzdzj H M s
ctsmkzH OteMmlise j dzdzr o3 CGdtdatsedyd M¢ d d3 COlsO® ster 3O,
cOMMBOIstcd o O dss 3 ©O2tsdzgy My dZO t sHded Ctsoatsy twWOLWG" 9" s
vO0Cdd3 BBEKLOL B3, &ZO esMmMizHOmiIse j dzdz" = G J sdzse d Yyd M c
cOL &zsigso k2 w G j dz2 MG X stpj hdgitds, o Esdafffldsfpdz HJj ¢ zOted t
QolsstemMCdr fEBddSOydwas. 1 0ftceddizite, © MmMlsOIls: j [2] BT
tc @2 tsdzO. A WigfoCApd Mis M S Ow-g dzste 1o @K gdzets dzOL 9 O dzdzO W MsOo st

112



vsrsuf1Rsd 1 oB[1¢ ws([?8s B 1213 R RHU
J 4u¢1¢r111 st3fv

msmtc&ym@maqq Mis2e, thMdss OO0 GOLEBEENOOs
JrHJ¢JwM L OB 26 B Md dzS dzd detsted2e o ftodiotsH
SftejH,jdjdds OCEK2 kjttdkdd L dOYOjl MddS dd dzOc
Cltes? dgjls. [ sydtsy of j uOldzy dzdj d dzS dzd dzO dzqf
Cstodzse s tc fdgitcjsW &, olattes dzO tOLt6jL OR [1, 11, !
CI1O2HOEBMS B cOBjdsde [2] KOCY] dj d&jjlk t
5Cteky Os hdj ctOBjd MBtesMr. RA dajls dz®@ ofmjrn @
wdMizdSj 1 MlsOk: d [ 2d&sH j} de'd diykstOr j dpds"O o fistis teddjods| dzts
[ 1. 1O0ddds?2 f feshss? dstdOd ds2 nlstolsd
s o dseor 7 Mmodl, dzj ojLHj MboslkejlkMmsalkzjls
gz Hso Odzed W d5. | fiteoks twyjtejH' Lkt COMO
J dB3j dztse " cdzddz”  d  f J M jo%dsS did wii el d J ¢ QetOdzis/ @S
¢dn MBtosMmtso d dtsostsBtcOL 59 Odzdz’ n dzOH o d
s@wco@q pjtRdgj 2 vter [11, 12 d Hts.].
t© (€jBHddZOBd U MSkE ) dHj d fpsOa] dzd v
Juqs@@smumaqmﬁms@¢$ nslkw OCCtjydj? d
dzj dels Oz dzts?2 Ctster L O Mujlk Ghlstesed ° HE
tMCtd ©O02td. [Odkjj MsOolbtse’ Mfklsodd
N jbtcddzMS sctfLd | e gBor 7 HBOMMdotses o tcOdzdzj
Iso jtelsdydz" d@3 h Otc! qieso Odedj &3 fted Wstedzdtctse Odzd O
?X@BJ dr HEsOdfdgr BOBHIsdZscdud MSdd dMmmdzj
[
d

|
s
0CCte
& dals d
O2HO

ssdzd ¢ d o MmMiksOls! j [ 2] hlsOddgd' § dzj sl @aozizy Ok
ftojHjdzjdedj MsOoabsteOdRd Ctkzlsra (Hts 600) &k
jn dMMmdzi Hse OIsj dzj 2, 7 On2p°dag6) 11d12, 13). tcO2tsdzj (¢
dtslsdetsh jdedj ojtendzjt temMSCdr dLoJMlsdew se d ¢
SHdZO dL ckzOodzr » fHtetsBdzj 3 IsjSChssdedCd tcO2ts5dz0. 1
G ijBditseses ofMmdzjH LO [ . 1. [ tcOltsear d3 Mydlsos Is,
Motsicets BBEOLBOOddY d yYyjtiL MsteOldecteOW dyd MS c

By dzso " 3d G dzd QO d3d1 O] 4  Bda. Hts. ] . JHAEZOCt to]
MsteOlstslsdf duyi MSdr t©OLKJjLBO L HJ M dzjls. 10 ¢Jd
GteOdzd y” ZCteOh Odzd My ftotsdL o sdz! dats tedmMizj &3"
BJLHBSCOLOIsjdzr dz@ d&3d MmMkeo jtlsdC Odz dzr dsd MmJ S E2h d d3o

I8 olkitk® s igds dzd mMismC s2) stcOCIstso € |, otff jto
¢. §sdmjjorda © 1935 GEtsHIlz, Mydlsodztsm: |, Yylsts di

mdsd " j dz L dgHisG j dedgr i3 dRZOHo de OB d ftodHMISOs
Ctodzj 052 Lsds?2 d&O 5 ¢j. s tsdAO Cldds dzR oz 1 O imSOds
Hsdzdd o shdsedsd & Mudksodny IsjCltsddyj NS
oLy H] O 5. 1. sOLOdzyjord3 [13 d Ht.]. )|
qLe jMlsdzv Stsor j ®OMMdoer ddzsjteftejlsdtese Odzd ! ¢
ZOH o djdzz 5" ¥ ¢ O &zO dady dzj Bj dztse ' | tslsdztsy j dedw
dZzOH o d ¢ Odd . Clsts tBI Whd" dets 6] Oz dz' | L sdz
fesC Okiistse Odzdzr 7 KROMMdotse, SCtbtte’ j Jedstdiet
kOS2 BsHjdd fslsdestej yddd didns O ddo kss dj ¢ |
st BOd dF B MsteOlsdewOY duj MSdid CtdsofCsodkd

113



SHddz 1. 1.

dzdy dzj €65 3§ ZO. 1 ilsts xNj otej &V Ld. 1 dMmCy er Hjdzd

5
dzj MB OOdzdtetso Odzdz’ j ¢ dzH 56 j dzdzr § M

Btosfmr , mMHeded d d

2O C dzts dzOd3d MURH Ils ddsPza @Y [dL o' N j §jtej udidzj dedz’ = BisH
oefmi, O ddh: yoOfgls! cEitdsedudimMédrs W OCktses, d il
30 dzjls dzOL OH dzO3d B'" dZO tsBtsMdeso OdzO Y toeddzydf d Odz

B H j dz Mistetsj dagdw d 1 otsdzs yd ddztss o wWiisos tdOL digisd | ez Szt j |
ojtendzj v oM dJ dreojmMlsdw C s § ZOMMder g s Is GtcOo
ftcj HMIsOo dzw ¥ Is fMtsB 52 sdzd s tsdzd Is T d Ctolzf dzr § ts dzd fi)
sdzdfMstsistesdy , Mitsdzthdj M ¥ O o Ctdyj tOdzdzj cts d3j d
BN dzd thdztsy dgdatlzdzd { dizOmd JdzOdB3d o Ghdzseodsdz i o j tedese ts
fsLosdzddzts fsdzw sy tOLdzr §j Idfr CtsdzsOClkse ots ofmjn E

[dzdmMstsMistesdiigso OW dBtsH j dz@ BT WidgW j Is COLOdzsps BT,

dzed 3 Blsdesmw Ismw : MistcOlsdcteOW d yj MEdsey O dzdeD ézj cOm®zd | G
WtetsdzlsOdz: dzr = CtcOwWrn drLejMmlsdwSCtsear a BOMMdo tse ; ddZGtGJfl]
l dzcCOdz dz@ &3 Btoj CYydteso Odedjd3 o BBECtSO' 7 CtOWR dzd
Btej Sudd d LjwCOdzO Mitsd 3jddY o -dshidzg®Qksqn d30fnfrld9
| Btodzts G 5 HISE 'OBO@ dzts Yysts ftsH BadhMssdkzdlsOokdd dL ojtnd
LOdZJGO“lS dzj Ibtsdz? €ts BBz § HEjodzd] fYtstesH', des d BfS
[ 11 12 d Hte.]. sttsdzdy Iscects, YOMmils! dedy dzaj d&3j dztseo ™ 7 K«
tst]’tstL Os hda d@OMMdeo OBtedzOdzis 820 gz s tc Py § B OMzd yJ MEC q’J ¢ s

[ ctcOodfg § etptlzd yj M3 GjdzgiLdmi Btsdz M d dzeflse O ts dzle
oJtrndzgjttcmMCdr Lo jMbdw St 1 O2HOKMEBE ©O2 BdZO fr]acf

1. ] BOL Odz! dz" n dLeoj mMisdzv Ctseo " =~ B'[QJQILdW" slsfizls

B dzj OdEOL o dls Isdz! Cts dzdL S sIsj B j teOlskztcdzr 2 € Odz ydils «
2. 10 L jts OdzOnA mMCsdzr 34 ddw 9 thdtseo Oded d Bsdzd Mist
tcOL degs dzOf tc O dzj dadz" J , cjteLOsh dje d HOY|J cLOCtEyj &
CteOodejdade » HOMAZECOYd?2 f ~rOslduhfBefey ©3j j ddj
3. [ COd desfpls: d MtezClskztcdzOW tcOL sBh j dedesfls!: € Ote
Lsdz o Cdzddzdo Odzedw dL o JMlsdew S s9 BBy HE dad 3] .

4 . ] 5 C-alzxs Mg jsay d4$ B 1 O2HOtemC 52 H ts dzd dz' f SH dzd
Blsdztsy j dedW &3 o termdej ® 6MSC dj dL o jOyldudzviftaf] Hilig)fy Addifflsfojlz & Is
fdimMuOddSd d IjClssddui Mcd?2 do&j dzOEdmls € afd,Hap 18 ¢) . "V
o jtendzj s tcmMCdn dLo jMmMbdwCtse dzjls, d fYwstetsH' dady dzj cts
Is tc ftO@dzdzj ¥ M d2 IsOetcdyjmMec&d2 Wdzdh. [11, 12].

5. ¢ RAzG toj M s dedets 2de] deddvt sdediyLdgj dijtaifswpdzjn Istsdzh f tetsisd ¢
slsmizlsmilse dJ otsCteze d&BOMMdotse fMdzj His9 o sdzdztsf tod B 52 dz
Codzc dzsd3j cOlstseo, cdzddedMmls™ 2 MMmMisOo dedy dzj dzi dztso 52  Is 5 dz

6. Sydzgj 4 d eotMmistsydzsjd w¢jdz MEB2 (4Mjter 9 B dzO)y
dL o j mdsdlzy EPMIsOdRBd o' W o dzj dz WitcOae d3J dalsT Btsdzj j BsdzsHT |
Jded HBCOLOd ApbtecdsfOREAE4D, {ftsH MEOdks?2 [ OmMid, o
g4 Ot L j dz d © HkZedr EYyomkeoOor. yvYOMlsdudets 1 Iss §fsCOL
WBlssOIlsdzOMmy 1284 P13 1 Indsjte..  Jlfod mMOdzedw ) HBCOL Olsj dz' dzgts2 W C
B ZO ftedojHjdr o dBsdsecwOWdd [11].

114



B{1¢ wsr[?2us B 1213 R RHU
Ao orvdf st 3fvu

Mecra 3anycka Tpaccepa 7
ABWXEHUS NOA3EMHbIX BOA

o

—
L.~

7’
7 9 o 2 S.KM 0aunu B. 20

dm. 1. Jjisdscdyj msow OB O CO2BARO 66 j d i
sheor LOCOwMmIsseo Odzdzr » o jtorndzj ® temMCdr dL o jMmisc
4sMIsOo dzj dzts Oo Ists

sOCdd GBEOUNE cd COATHA ©OL dss j dSdj &Onf
Lo jMisdz" S50 L Odzj ¢ @¥jI€ Istpjzd juy ME G Po & dsjdak®@E 5™ dzO
By dzgj 65  d3j ZO. (OLdr j kdfr CtdkOSkts oS
skzdMssMstesBsots? SCtdyjfydd Attsh §Odkg) v bipd &
skdMlssddlstss  sSdhdhlss]fOS fiedo jHjds o ©OLH
flstetsj ddj HESSOL Ods o ¢ 2 o Ooded iR | H
slsdztsy j dedw  dzdy dzj 65 Bj &ZO Bdzs ¢ sy g fdzj dedz o5 H
k
d

dzd X -lipke § H dzj ® ted)C s d3B Judz ff e d f lsfr]ls dqw ojtendzj ¥ temC d.
tcOLodls' Itsdz! €5 5 fitedWitedd hdqesls?2 uOdcdtef

UjShsdzdSC O o HBsdzddzy tjCd vikzdyd Mmtstlse jlsflk
cO2dz0. 1 0dBtsdzjj HMCEMMdodzdz &3 L Hg MESHW o dzw §
dzd y dgj B3] dzsor 7 (Odzt BMSCdR) cdzddedmlsr 7 Blsdztsy j dad
M ZO sbdzhtsL dats . [z Sty jd armscq@q n s dz
ojtrndzgj s temMCdr dLo jMmlsdwCtse (todm. o, 1) . 5y
Ehjdz j dL Isjnr qm.qmp;mmmggsgswmcq tﬁmshgww

st cdzddr fjtejCter 906k dLojMmisdwSd. [HAOSE Lk
I jeor B, 1l BYj4d0 il eds Sz IS(520 Gt j L H 15 dzq
sCteky O M dB3d cetsttOBd (Issuydzj -~ SOFOMAY s [ fosyi
MsteOkdcteOy dyi S d L Of t5dzdzj dzdzts j BstemS d Bd ,
oL’ h O h Rfw dgOH ded s Rsdzdise dL dL o j msdaw S &
ftejHMisOo dzw jlsw dzgj 6] Oz dzr cs.
lmlsstcr n, oHBd MkzpettedL cdzlsOdz’ dets?2 GStOdzed yr

BOLOM dz@ | CBdzgcdzsdzi sOIsr, O RBzsesd3j Isteso O  dzd d
GtcOodce jdede | Btoj Cydd o | ttodetsdz ste" 3z tcOL o dIsT
l-stej st da, COtemlstso " j dmistsyded € d , ftedlkztotsyd

fjtedWjtedd of ntsHEBe cCezfdes O dzf OBBEOSE F tODY
1 sl & (odkOcOjd, vyt b fj 0 ssdisL dsj
1 jsted &S sets skdfssf Z0CO dL §sHmisddkos hdn ¢ dzdg
2 0, 1). sOC tldjyjds orhj, oo dostEjdu@d jtc jdds¢

115



SHddz 1. 1.

0" Wodzj dz fj oo BMES G Udein od tess HEkeEdDS & MlsOR (wdfy. 1)
Bjhjdedj wOMMdBElste] dedes? §letse dzj o' oL By des  § &z
czddzdfis' & Istsd" dzdy daj €5 B3 O HE dn Shdse Odad W .

tdm. 2. 1o, bB&ssddsejdafjd)® 6mSdr qLejhdyCss J
dzd 3 dzj d3j dztso " o3 G dzd dz® gz d fiKslis,ydze €zd L f L ( IBtoj € Y d o5 9 Odzdz
shdzso Odzedd dL o j Misdew S 59 .

dtsMisOo dzj dzgs Qo lststesd

1 jhjtO vibkdHY O ddiBRftcgty gzCo Hokn Cdds®j st
posMissCl Bl Mj O g O@twwdss] (EWdEf.c 2 di)sted §j0jer H

fn © 2 hetgs://rutube.ru/video/b4a04abal6fda66b77aab0740d836929% L € d2 o~ tSH 9o dzj ¥
tcOMmMf sdzsy J dz dzO dzj otsd3 B Btelskz € Odzf GHaB vddOESC COf Isdtetso
Colstster 2 MydlsOjlsmw dhMlssSCsd toj Cd vL EkdzHY O ted M. 3)
BteJ Cydtetso Odgdzts Bz dzOff dzOMmistso Oded®  JhiBgwr dpwdzj j 1,5 ¢
ZHdzd dzj dadf 0 . 1 :) SsQiztsfls SOSYd MowLOdO M Mjtedy 2 kL ¢d.
Istc h d dz-offgplgEcyszse 5 f totsMisdtcOdzdw, L O9 Odzj dzdz" = G dz' B O d3¢
fOotsHECd fiNMjtc® LOZdJo OjlsMmw otSHES2, d Jv Hdets dsd M
dzj 5C OlsOdzdz” d3d o3y dz¢ d 3 tSB AZE®RBE OBd dL o j Misdzw ¢ O.
RdzZHJCOltstedz j] BYrilsr [ 7] fsLedddkd EfMmMsOdsedls: ,
e MO (Wi¢ dzjte. B dzduhO e tsdgl® ] lgpldsd dz ¢ sy § dzOsts) , O IsOS
fnf sesBsMIstC O, TPdeztg.tcduni L 1 1) . C-hBshMfegtggltc] ydls fi
ftesmMsdteOded §4NMJtr, dzs Fmtesh s Mtsslse jlsMlsoalzjls dzOC
BOMMdo O dzOs dzpy dasidyz dgrioddaf de ¢ 52 Wi e Mmdd (tdm. 1 1)

116


https://rutube.ru/video/b4a04aba16fda66b77aab0740d836929/

16 s/ ?us B 1213 R RHU

tos{
ondet éorr ff st3fv

S s 2 MCTOMHMK

C MNMewepa YayHmxka nnaH

11 PA3PE3 =, 11

tdfm. 3 JwjCudeseOdeds § ojwrdej “BRCAIGGELYEMs
L L zdziey O U HIS§ OH 5 d3.

4tsmisOo dzj dets s KBRS 6 gz d3  ©

b

1 dd dMmstsyaeds f sedsles L Odzj e O h d § dL o 4 Mmis dgv
Btej S ydtetse Odz" , n Mk e ted L tdzls Odz! dz" d3d dzOH o d
CdzlstcOMIsdtclzjIls i MkBo jtlsdC Odz dg@ d&3d Istej M d dzO dzqd
odHddts, Yl dLejMmlsdw ¢d Bt SBudas o Qua'j Isd 13 CtdafO his]
fMisjdz 40 jter dzgj$ Oftc Ote @fn tf iscdmyisjdets, Btej S udd. R dzd
oHtsdZ! Mlsjdz cOdzjtejd, ddzd ofmw G jh jtcO ftotsnSHJIS
M Ctwkzlsr &3 Istejh JddzORBd Isstesh jddwy. vydls' s Ov tsBh
nfSHtso fjhjtr, a3 Mydlsoj &3, 0 ybt &tsbz@s2eo My

mMkeetedL sdzlsOdz! dz" = Bted Cyd?2. ] SlsHjd dgr = Ey
CstedL BdzlsOdz! dzf 3 L sdzOBd Bt Cydtetso Odzedw o tsYJ ¢
(tedBm.ojterndal J P @ESFdydsr | ©OLHEGBBAZ] dede" §  Stetst
Bdztse d n dgEEHIs g stedzesets ste’ BO. [ ded Mo dH jIsj dz M
f sHfilsd dzOs h d = dzd » dzj 034 dztso ' A cdzddz g ¢ dfmdzw s h
s dmMOdzdztse s sy dets MH j dzOIs ! or 9 tsH, Ylsts 40 jt
dzj Btsdz' h dn 9 jtolsdC Odz dz" R Istcj M ddz ' thets X ts hij izt
Btoj Cyudteseo Odedw o whdtseo Odzedd tdzdfstsdazdlsO dL oJ

Il 300 3 lsdc®PIsEC B cads OdzOdztse d ydzts?2 Isj S Istsdzd ud
SottOGCO utfh OOt LOMY sdksy j 20 § tawst Dwdi OB ¢ & to
d MmowL Odedz" 2 ff tedfjif? ®ERMIDYydzfSdzd dz© Jjvy ELCteB A
ofmMicts 3 BjlbteO. 1 tsdtsMmis! sy OMf sdsy j O o
CsdelsOC s IsdlsdmMCdn dL o j MmlsdyCtested @i dzdsty dxd fif OB h
sldzsy jdzd?2 S IdBjtedHy O dqdzd dzdy daj ¢ 5 o) dzO.

U4 Clousideyt O ftedkztetsyd dzdztsfils! wC jdz MEsets oBCd
dissyded S s k Mmj zO { tsHedRd Uasalie) f hded dsQizdls w O iyt

t

1
g
ts

117



SHddz 1. 1.

OQoatsd3 Bjtejelkz to. viLbkdHXyd, orhj OolstHBtsY dscts dgsf
KBIOW B d20y j-das dzfifjeey fiddsgfLipls) iy ls dzv € d , dz0 & dzts dzj dedz’ §  dzO
fOH fBHI2RBOEZOBEM1IO01, 2 ¢. 1). 1 tidseo Odedd dzj dzOt
tescd B dzOY j dz20 f sdztsc OW 15 tsdizO [Hde® B fay fgds t8 d lds tsaflah o daBI2 o
s stedydz" », dzi BCOlOdzdzr » cidzr B3j oz g Mis ZOGBY C MicOL
Cudd Mty jd dqrLeimldvitseons? HttjMmMots?2 d fHtesf dlsOc
detsr 2 yojl (tedfm. 2 1, 1) . 1rsh@Qw dg0 finStaztsidzOR H s
Misdzv C OF Bt Cydtetsa Odedj d dddsdzdlsdL Oydw silsmizlsf
s S@BUzs ¢ 5 5 to-BlOG OWE OB © BOted S MO Btej Cyud2 d
Mlsdgv Ctso o e Oddd shdmstsddlstse dzOBd B W fc
duydzr &3 dzd ditsdzd Is s 3. [dz BKOL tso Odzfyw ftod 4 totsd3
tedlssor 7 CtdStejyd2, MEH dad>y @ disd s o - § © g ldzp&O Y I

sjyj dedv sl BsMisO dO0 ftwOotsds Bjteickz tj ¢d
s ttOMftsdsyjd 10 distd hdrrgdhsdydddses d Ho O
syt O vV todzOW. HtosBdzj BOISHydets dz@A ™ 9 O BBOW ¢ d fn
1 swidedds ftesBdzj 3z. RMIssSCd t6j Cd YV todes? IstcOH
B lsfpw Bl tSHdtd®Bj ddsects sl ds L 0. [HABBOCS d dzO-
Is fcQaddzO3 6 scteOWdd SHAZO d O 3yJ tjc0o
JQtStGIfS]ﬂSIS#IdZ BfBOHjdzedw © oBHBRtOddddh ] d&OL'™ 90
COC, dOftddjtc, ttjt0O 1 j90 dOYddoOjlsmw dL [ OH
j Is dzqu’dz,G)lsJ sls fdazslsdder v jdste] yj &M sets oaBHTS
jCd viLbkdHydjtc® fOHIOSISGAR fipdzB als@ fsmw o dzw s h j 2 Myw .
dimssydzd ¢ d BdzdL ©OMMHdBOtcdo Oj &3 = oS dz¥ L 5o
gisj s ls dzgj MSBsdz' S5 cCtodWsdetso, tOMY sdztsy j dadzer R
cts MCdzsdzO. I sHO 9 dzdr o' atsHdIls dz2Of stedz” d3d Is
LsdzlsOdz! dzts? By JdzjL jozgdets? Ltsdzj Btej Syd?2 (tedm.
Otefmlssor » fsdshisj 2, ftesdir sr = s Mmkeojtlds
3. 1 BBdOyjddwrs odHds, ybt {Isd HJOC dZOL '™ &
j Istcjh d datpio DfsiE dgf ZOMIs®OC k¥ dBsHj dzr Bsy dets O
h jdedzze Csfdr Btsdzj 4 Stkfder » COwMlstsoar a dhmlstsyd
4G jdz S s2 d YV todets? fjhjteOn. Vise jtey Hj dzd W,
JtelsdSC Odz dz" i3 tcOL dzsdZtsdzé d L Hjfls. ¢ jtsdzsedyj MSdr M
dslstesj dzdj -dHBUERLIC O YV tcdzOVY Mslse jlsMisoalzjls & dMOdz
s ¢ dz@tipsiitspeleoatlas.ru/export/cave _pdf.php?cave_ids520@ € j dz2 MSd2 d vV tedz 2
Missyded € d  shigzdes@ylsls @A waj ISLO0 v f j dz) sdzse Oz stc" BBO o
sCdz6s LO d fBdzdLsMisd WOMSSYIORd o' wWoadzj dzO d L OC Of
otHE?2 fJh jactOnlsiipjualgstetts f tesMisd tcOdad v . [ dzd dzO0 j dz0
MsmisOo dzv j Is 1260 3. 14 3815d ¢ Gdz' daj @4y lg thzfs ks gzd @+

Gstod L tsSdzls Odz! dz" = nBHBY ¢ or Mslsj MsmMisOo dzv j Is 1: 36
Mkeetsted L sdzls Odz! dzts? dzj Mdsslstew dz@ tBh 2 dz20C dztsdz 9 o3,
1V iBtsdz "dj ojtlsdCOode d& j fjtjfOn’ d MmdWtsd o §jh]
fsHshoar thdhstsdgl@d J Hd Mic®dgdzsd cofiPadas) j d' o ¢
Yyofmisd vibkdHyddmSts?2 Hjftejmimdd tjd JjWO fsHBshear d&OM

IFOQO QO

— oL T TS ONS
o At et

P3OONONTOI W

o =
=
Q—.

N-H'Oq_ -

— T NI RO O
ﬁ_x
.Q

IRON-@IOTC
o &
Q—.q—.

g ToA-F-gIXPNQE~IE

—

G " ST NFO

GJ

OO NGNS NS 53(:&:3-9—9,&

©
&

© o ¢

118


https://speleoatlas.ru/export/cave_pdf.php?cave_id=5200

vsrsuf1Rsd 1 oB[1¢ ws([?8s B 1213 R RHU
I opndeltérvff st 3fv

Il Oy des lsdzi sdls! |, Yylsts o fihjtej YV todes?2 tslsdij
By nO0dzd yd MCdr Blsdzsy jdzd?2 o odHJ ¢ dzd dz d fJ M
dzof dzj d3j dztso ' 7 wlsdztsy jdzd 2. 17" wWodzj dz@ dzdese tsyd madzj
dL wOLdse jdzdtdes cdzB dLojMmMisdw Ctso. ¢ Oz e d y
5B dzOY jJ dzgdW n 1 IsB82 tjeddzOdz! dets?2 MmEkzBGetsted L tsdzls O©dz
Ct OL dzs 3’9 Hfjlotgfiatists s J e Odzd v e, HJ S ZOwdtelzj d3r § 1 te
slsmizlsmilse 28 Is zO oMmdn Citdsecdyd M¢dn COtlsOn
B dets € dzd dzOdzt dzts?2 Istsdzh j dz0O M dzsdz@ PV e G M( § 2O 9§

O dZOdzdL § dZOdz0 d ©OLtejL o §j "jjccdIsdd figjdzsR0 1 A to
(https://speleoatlas.ru/caves/skelskdga8) |, fsLosdvjls Mydlsols: , Ylst
9 CttdLtsdlsOd dzs?2 Ltsdzgj Btej Syd?2, s ss2 {t
fsHBh a Nsdft DFotse s BOMMdoe O, Colstster § daj tetsf
ssdhissmMazsdmisr = dLreojMmlsdwStsea. 1 d%4d LOdgcOjls ¢
f4JMyuodz = tslsdztsy j dzd 2 dedy dzj 65 3§ dzO. Il tBh j{ted
fdtej Cter Isqw dLSme@'¢881JG¢HW®®®GG£hMMi dfjd Az t

B dzy M LOCOwMistso Odzdz" = dL o j Misdew ¢S 59 . Clts
Cdzg L s d 34 dmlstsydzd € ts9 , cOMmY sdztsy § dzdz
jtcj St 9 O h R P stede’ 7 § StotsH .

1 sHYJ 8¢ dzgj o, dL o j fRds@zv CLJO dfjsa O 6 lds daikjis dFs ts tizdk

dz0 ¢ dAR datt)d3 dad-L Oytocbtedm. o BMiPS ydatjj otfj wstisils d
dter, or wegdzj dzdzts J fntj;dz;lsdzisGOd3q’ fted COlsdts
d dOCdhsdkkz tjd j¥O ftHtsh ol jlsdoda j O dzvIlLALoy
CObtstedzr 5 SfrlsOdz (tedfm. 1 1). 1 IsteOHJYd sdac
OtcMmMissor i3 f sdzsMlsw d3 HEBsd d2ZO BM dzO B' -EZassH(Is
Hj © Mk OCoOdz dgf 7 dMmlstsyded ¢ 7 oiF MO ¢ 2w,
L OC dz¢ y4 dzdiddzd © O mfifflsEests jedzd W E 4Cjd M Bcts,
ydzd S se BdzdL Mj dzO { sHddSCtSoatsy, Glsdiilsdd, v
cd?2 9tsC dz¥ L azO0 My oJted YOI tcHOeMESEe 5 5d
jdzd J &3 IsOd3 HESC OL Odzets dzOdzd yd Jd feastsiH okzjtftdstai@d) ¥ d
j 4 dsdztsHr A dedydzj &3 dztser 7 cedzddz [ 1, 11] . ¢«
Ctokzfdgi 2N jets o -plsORlEH d8Jdzs L O s OO
j dz2 ¢ ow fihitcO d L odzj a3 dzlsT Jv Isj € Is ts da
lsq’atstejquts. A0 § sdzsihig g dz@ tsff)ls Pis 6 oy flzts | ez |

3, 7, 8, 10 d HE.], O IsOC¢yj BYfkBd&dSEtso O
dz COtcMmMstsoats? fodztsisd fsCOLOdz 90 jtornlz dz0 ( t

Bdzts ¢ sy d Mdzj dzdz" = dz0kz ydzr n, s zdzv tcdzr - C
dBYXHOJ MW, § Ysistec @ CLj Qaztiph OO clf s tOL dzZc BBO BB .
iz3J eso so0¢dn HjCdzOOyd?2: cuCjdz MCOw i d
stsded yd MS et OL dzsdBOe, ¢} jhjtcO § swWoddzOMm!
ster 2 fosdLtsh jdz o ojtorndzj s qBSJH ety a j d
Bfigdzj HMlsoady IsjSClktsddydmMidrn ©OL Zs@se, W
stsdzd yd ME et tOL dzts RO, o C(thtstosds tBtOL ts9
sfij stctso e, ¢l sdzsfmis!, BKOLtoa OO fted wWOME
s2&fdtcre 300 & d EedHjls! tcOL dzts dze , ¢l ghiyj

- aF

az¢ d -
9 SH B
Yls ts
"y

Towen rSogeS@ SO
O[H@O“—
&3

"o N@F-§0 QN FGOEN I
FROITOLCTOT FEEQGEQE T

O D0 e N S

119


https://speleoatlas.ru/caves/skelskaya-4928/

SHddz 1. 1.

f4dtiMmd udddw Isj ¢ Istsded ud httpsi/Fravaaskrudaissisiiys/vsyo d Is . H. . (
pro-skelskuyupeschert-krymu, https://speleoatlas.ru/caves/skelskdga 8|
https://dzen.ru/a/X8IMczngtldNebJd ht t ps: / / ru. wi ki pedi a, org/ wi ki / &¢
https://dzen.ru/a/ZzOT_x5EFwWI9FSOKn

https://dzen.ru/video/watch/638a37ah28b692e01¢c632?f=d2fl H tc. ) .

J 3koTpona
[ ] cpenHui apyc

=l HI/I)KHMIZi sapyc 2 2 Tumoxura E.W., CamoxH I'B.
B HwkHu apyc 1 0 N

tdfm. 4. lojthnk §d&Od uSjd MS2 fjhjkr o Osbkbsk
w4l j dzj sOlszOMé, 180BA o. FjhgtefL b Biyjd d o fOoBHIES
utsflsOo dzj dzgts Oo s

] Odze dzts v ifiyls OB A S HAD 2MIsO® sstetso o Hjdzddzd o 1 O2HOKME
GtolZf f SH, L Ofglad) = dzd yd o3 dad ts B s naap s @Gzdz dgd dsdec L s dzO d3q
CcOL s B slsstc’ | GlsMkzlsMiso s Is dzOy i fd izl yilmEdr €Ol
15 dzgOh j i3z RBizgard Odzc T @R C sz VL " A jod micdHOESE dd
HdzW CtstesH OY b jz Ofslf kifntsdr i3ts  zdedzd € sy Ofishs ls (Eidzw A © € j
Cslster §j 11 dzjls sslstedyOrls MisOlskm str B30 d Jjet ot

l oldzOfmpy fihjte { smMimpdd [ 8, MmMlsts. 230], 41.1. o Odt
Yylsts w € jaa MmOy O0C § sdzsfds’ B rOMY sceldstg D setks ¢
SftjHjdzjded® HBdzY jdz SGtOdzd ydo Ols! mwi dety jledz® Odzsd, Ctslis
Z3OMMmdoe dzr dzd dL o j Misdev ¢-0 GdzO dy H dzndzjsls @ls s dzlg € 8 OMis O, ¢t
f OHOs h dd3d -dzOffed of jHiEEOC § LfOGitsHOda § J M jtod dzaJ Ctolkzlst
mMkecetsted L sdzls Odz! dzts § , Ylsdg o ® dzp eas WAL MAsIss dz®j B 2d L dzj ¥
sBdzOY J dzed W =, O tOdgdzj i3] Iz 52 oL tOMIs dL o jMmisdew Ctse
MudlsQj stk s ftcdorntsHiSo OW yombs' ' ftcd j "tg@MSC tcsBEPL s Odz
Isj Cltsdsoyy MUzOtekzh jukWts?2 c¢ctcOL dztsdzé BjL dstftej Hj dzj ded W
Cddej BB GFEIsW y jsdaiAgfndsts 40 d&3jlstetse dzgj GtsHIse jteyHjdz |

120


https://travelask.ru/russia/krym/vsyo-pro-skelskuyu-pescheru-v-krymu
https://travelask.ru/russia/krym/vsyo-pro-skelskuyu-pescheru-v-krymu
https://speleoatlas.ru/caves/skelskaya-4928/
https://dzen.ru/a/X8IMcznqtldNebJd
https://ru.wikipedia.org/wiki/Скельская_пещера
https://dzen.ru/a/ZzOT_x5EFw9FS0Kn
https://dzen.ru/video/watch/638a37ab20118b692e01c632?f=d2d

vsrsuf1Rsd 1 oB[1¢ ws([?8s B 1213 R RHU
I opndeltérvff st 3fv

BOIs j tod O dzts &3 O HODLFte 6, dMMdzi Hise Olsj dzj 2 d2O ¢ J |
4 SOl BB dzOtelz" | ded §j datigs dfizts tols ap JslstAQlingi Iz J[ 18 |  t
ftosMisdtcOdedj HH EZedktsd 9 40U ¢ tBh jdBkz ftesfmisc

Il ffmdzj Hdz 2 MsOBhigd R20IRHE o tsdEOYEL] sz0E7) dbsls tots §
ddzof d MOdzts, yYlsts o &jitgHzdnX s "M derted] wddizts H dzd dat
10118 &, orig)blsy? GAtOLBOoOd ftod twOMCtrisdd Isj ¢
SLY @O SHWH ghMmw jtorndddz L Odzts a3, sBl JHJdzvW e Isfpw ¢
Isj SIstsdzd yd ME sE s tcOL ter 9 O. . , Csdzlstcsdzd oz h j 6 s
40 ixgrl.0, 77HB 5. dzONM j d3z  d3dzj dzd ¥ , D fipS§QAcH | f & dzls BS t
LOdzj fHslsdoetstej ydls Btsdz M =12 dz@ tc I hdfdppiisfi@n dafs th)lis t o
&ZzOf dzOMmistso Odzd W MkeetedL tsdzls Odz! dats L Odzj g O h
LOCOmisse Odedz” d3d Istej M d dzOd3d . u t5 ¢ te@ fipaziftc 4 dapzz
V@O MmY sdzigip j tpdsj " j dzd j 3 C4). dad y dzj sz (e d ).

g Mmr dzOw fy! dZO0 dsdtsctoOW d¢ [ 7] MsOo stster fls ©
«s OtcOH Oe ME d2-u f (JucOHdA'S Y 13 e tct€fis Is S to s Bz wCtsB T
g4Cjdz MCOw HjihjtO. { W ap@AstE3 ] s 698 6 2D dz6 gets s 8 d y J
sBMdztso Odz d dzO 9 figlJas desshyRug) GriBE-o jsdad® Bihmdh .z j k.
[10|tz dzOted Mso Odz @ 1200 o3 Bl Bt sOtLOHOE d
MBtesMO dzgjls toj Odz' detscts Md3j Misdlsj dzv OBz BRis Iz
d dzd s sttty o ¢ tor 2O DOH dzis j o Jf ist® §) tioddte Mz O  dzi
mMoslse jlsMisoekzjls Mkeh JetslsdsBiz ftosMmMisdcOdeds 4 hJ

Il sgmistsydtsd OgoOmbddMe 5 s Hs figd@ftsfp@©O H 7, o f tsdzt
LOdzj 6O h dr dL o j Migdez§ OF tc eBla @ffzeiss iz wiid o O Isfpw o
sBter 90 | dzOo dzts? GtWH' Getstc BjL MdABjh jded?2. | HBAE
M dzctdzO0) oL wres It S jtsdztedy MSdd HOdzdz &3 d H
97 HJj dzv j Ismv6d[ 5H, @l 6 jactsijls stz § JBOHT dL o j Misder to
d&ZOHo dGcd, dzts 5dzd tsi§das fighnd sEdeec W, s O©ded v 2 |
cgsterd st Oh sdzgd or" otsHWIs dgDj Idftdfodgidrdats ks 2 dzrd 2 s
9 J tor daj ®dafrpljdiplsedzy § dfine fzjs & " -~ teted 6 § dzdz' = Mtcj H daf
f ctetshH] i lssydesects ftesMisdteOdzed 6  ( edbispt Istsdilz )
«. dz¢ QYced Htets G | OMMsE @ PIcPE Oc M Be & MEitksigyl stso s ts
1 Cte®da®dzy G jdzr ME2 HJihjtor aJjtdydadfcsfa@Qichfrdi3 dgj of
MBtesMO dzOf tcOo dzj dediyls s ff 56 5 [ thESECHR I G§OKJ o stcj YOls
dqdzH d C Olststedz d f " WstOtlIRBI[ § SHESh o L OC OteMmistso Odzdy
(tedfp.) .

1l JLHBCOLOIsjdzt dets " Hjdzjdz ©# MlsOIs? §j [ 10] d ¢
ts dz! tczmMdzO tHdatsd dzj dedets?2 toj € dH. O cMnt€ df A3 jnte jofip fnip,
CdzOtedtclzj Ismw cuCjdz MSd?2 GdHtetG J sdzse dyj M¢S d
OQoddz dzgj 4 dOL ' 9 Ols! sO¢Cdj Wtstodr dzj tOL dzts a3
tedBOBRd tj dz jWO), I§islistedzdzi £ 6§ ipds dcO de™ .

Viso jtex Hjdzd g ,H] il corSHO o 4G jdz MEkzs L}
zOdey ddzlm < dj ¢ OteB tsdzOIsT G jtstds jj Stotel" 0 ofn@ s {0, G oddf AP
j 74
Is

=IO

H
d
t6
ts
o]
Is

7,6 16§ Hils O sscpliny dz dzr 5. S b5 ¢ defnjQBadezls © w5 a | d
QSO 15 dels ts A EISeud N BIgsdz | firfs 9020 15 s ffL o 7o j Ss@is

(O

121



SHddz 1. 1.

(Stej @EzO B s dz@de dizf fyls tzts P glzdes| dzj 6 5 d3j ZO dzO fzj Btsdz' N 52 5
sCtolzy j dzdzts? G tstcOd3d deffsfy o~BHO o Hihjtok

15 dzOh | Bz Rdzj dzdfiy ' ¢ dzfs@sCdz'y dftsizd ! ) tojLkzdz s0OIs,
MWW sL d sdzdzts 6 5 €T O @iz Odsddef d2d Uy Is Gy d i teff W iz o 8 H Y ts
f4hhjter . [Bryder j o kOSCdr MmakzeBhklshkédBok j dif dzsh OH !
or 3" 9 Odzd W G dzd dzd Mils ™ = yofmilsdy dL f sHMIsd &zOs h d A i

ded ¥ dzgj B dzsor n Istsdzh . 1 ftsdz Lk {1 lssets MoadHilsjidz Misalkzj
sls 6 dzd dz'-B &z B edtdsHSO , gL dzdeo Os h Owfqw  ftcd fMmddz dz" = § Oo
ftesd® IsT n drLejMmMdv(ser n COttmMlstseor 7 fsdsmisj?2 (tedf.
lted IsteOHdYyd s dadaets 2 ftotsmists? MstcOIsdetcOW dyj M¢ ts2 a3
eCjdz MEts?2 fihjtej HBSd dzO BT 2O B' EZABHdI! ddyd ¢
Bty s8 dzs LT B MO ¢2w. ol 4H5] 2dfjldsatefdsnj dzddptg Mmoo sH O tcOMmY
cdzetsi¢tsj, HB 30 B L jtes JL GzBdzakg" fisHj d 3ds d&jf @y s
OoBHO dLdide Oj IsMmW[2].dz@C o ptsd-odsmiasc s/,L. yYlsts dL o j Mlsdgw ¢
MdzOc O Is tsfsdzL dzj o7 j BOMMder, O Bdzjj BdsH'™ j tcOdsd

YdtejL ctcOddlEBHdadddt) ) SCtdsoClsr [11 d Ht. ] .

| isdzsc OB BN jftodL dzOdedets, ylsfipz ety telf LE dRY O df! j ety tc O
L Od®jhedor StsdzmissmMdztsd Misr A 9jJtndzj® MG dn dL o § Mmis dgv
Moftcsoa sy HOE h dJ MECdzOHEd o dzd 2 d o ftoddzj ¢ O h j o3
CtcOQoadece jdedzr d@3 Istejh ddzOd3 o Hjhjtcy MW Stedzdtctseo Odzd ! Bt
zOo OdzOdzd o r fnststdsRr HUSO tBfifls s r ~ Jf dztof I jd20 ep] tai@)L W jdets € s
90 Jtclsd cdfirlzjddsdd G B dzts BT 9o MdzEyOJ ¢cttOL dzsdzOe, O HtsMIs
4).

Ldzd ¢ Ozt detsfls ¢ 4Cjdz MEs2 (40 jter LOC dz¢ yOj sfmw 9o ¢
ftsHI jd3dj otH'™ HB 47 Wdiltese [ 7] . Hirfmdqidzrdgcls tHOo sH C (
d3d 3 4 dz’ OontHO fjnhjter (tedfm. 4 ¢, 1) fwsdmritsHdl B
Ctolztf dgr 2 o t&Lldes. L 1 (OgfBfMp.dzj j] dBSh dzr | o©F AatsHT otsHM M Wsdzls
Halz.-. B steso ftsmdzy Mddz dz = dzdoeodzi 2 Blsd3i yodzd ! d3dztsae
ds dz 2023 X024 96 .30dclsy tal. H RAZOHEIE jd dHtc. sy dets ko dH J &
9d HQszq’ tht®&.//yandex.ru/video/preview/11521746309700780944H tc .

b dZOdzse dydes] MjLbdedets] d f OQotsHSBots] ko j dzdyyj ded

Miol ®EOHE ls fihjcVedb@Bud Az®CB&RS YJ Yo dMmistsyded ¢ OR
telz ) zOUftclz dz2y O, tc Oy dstidyty B pdedp@ QL MBS Htetso dzd % § (tedf. 2 .

RdzH (S O tstedz j ' 5T ) ¢ tdOd. § BOUAEG g dasH ™ o 1§ Sdaste
l1dilbted. Brdzd ftetsojujdjLtziz? BOISj[ 7 CHIYtsdldsd delstse o 5H O
9 wljd MCtsds dMmlssydedes] dgj e ffipsw d  dzOMm! © fSHdztsd d3j dzdzt
dzOh j B3z d3dzj dzd 5, 1 Ists Mo wL Odets dzgjdzedp Shis ddpH B d L Sdzd to s
fHL j dgdgded 49fnﬁﬁt6dﬁﬂ34mlsii8fhid2d4d§idz@t€70 de@y stets o
dmistsyded ¢ OdzdCup tetlzifigfdzj to

t Jdz W f sHtsh o dL o j Mis dgvsSietisoHts ¢ s daoifiztf dgifndefjLC M O
shdsodzr » WOCIsstctse dzOf tcOo dzj ded ¥ IsHea ik dzdiy' d¢ @tisfzlsH e -
BOMMde OR. 1 O3 ot j tefigls tg z CISERZOM (s fif) Iis @distiz pd2O o ) j
1 jsteddzhS sets thdfistsf ZOSO d 7f.tedizfe Os Y & " Gwizd IG5 iy Is
OlsdisMW jtoder » tMOHCte, fIi OB Pihndd $Bddfc, esfmis: ¢ 2

122



vsrsuf1Rsd 1 oB[1¢ ws([?8s B 1213 R RHU
I opndeltérvff st 3fv

o HBEY stodz’ --Clazf wag s Tedztf sStotsH fMtej Hdzj 2 8 tor ,  dzad Y
dzd &3 61O A Pteflstse Ml j §PHE sz dzs dzz € te 5 9 drdd fds tsf Ay tsidst
Mz ABBIsdYUj M2 btejh qdzso Olssisd o Lisdzj GtOo da
skzdmMssddlstse, fomd] Yjes ©LOLGEwEZY O MW o fdst
SOC odHdets dzO tod fy. tsHf rus,y dideHdsQUstteds Is L Ists f 5

I1simMCtsdz Sk LisdzO f dls Oddd y Is telefodziC tse? | tovR2dzs i) Is dzO ~pts
o' Mslsj HK 1000 &, O wSjd MSdJ dJiFOSydE Tafyg ,q
9 COwMmistse ™ 7 tfafezef)ldzy dzls t @04 ttedztse s Otcls J b § O dzfy
MLHOjl MfjydWdekz COtemistsear 7 W msitdsdg da aizfsH telEOd jj &
ddels j eff 6§ BOY MY BZPopts Otebiz] B3I ¢ OtelgP st £ dzB b d dzdz" d3
sftcj H]dzi dzd® G df tsC Otemistsdy [ 2]

ANBtedid tots o Odzd 4G jdz MC 2 YWoflsjdipalssfin - jsH d @z0 d
ftetslsdotstf sdztsy dets 3

@O 600 dzj dzd g, Yj&B e B
iMlsdgw ¢ d dzj dzOtkh jdz d LOdzjcOsl MkeettdL &
HoGHWh df fojtolk COwMmlssor o (odshsj?2 dajls
ot dz@ls ' C OB 5 0 Oczd cdzddedfls’ j §GEGEEHT

sdzjj OClkdodzs st fosdmMisHdds & It h d da
ssf ZOSO. Gkt fdojds ¢ f§omlsjf dds? ¢
i Mlsdz" Cso M drn olstted ydsod® dgdgidf des e tabtd o) dag jB
Jdedz’ j, O dagj tejLCdj Mi2MBsej deda’ j§f,J "Histadiy j C
B ZOd dzsc s MsO&OCIKdSO AjddSh M §fhsif,]
C
]
q

g=gor~ gaa
©

QU EOrT FEIG O--T" {00

B

s HBs dgj sB'" Yydes dzOSC dztsdzdzr » 8 jcets tdatse Oc
etsd MR &Y HJ dad o1 Of2teij Grjath) Chts ColstisHip 180N 5 Q6 d L dzO dafs
SHL jd&gdz' § ofSHT o St &z § 5§ sddws kmw
mﬁaquJ H S fH Yzj . déPdmidds@,dz dzs 2 H s dzj 2 d3biats dz j dafr
filktse jtedyr ° HOdzdz 7 & §sMsky tiddd ¢d s Odzdz
O3B0 dzj B dzOtelzy jdes [ 14] .
ZOSts MsOoltster dL wjoOmssy it j (1§.2Br]C O
ey HO8Is, Ylsjsdz$HQs dedoizissjdz) ( Sf wyfdistpisiin ys{dsdd * s
qdzs2) ddi3d o Wo dzj df sds@EBQ Isdsy § &) RWHLIOEMON G
MosHdl daj ftejter odetsy Cdyjded) §sfmlsky Oshn dr
Lso Oded j 8 Clojlde 6 dep@&®2 o¢c DR, f §sihdj s n
| ScOL s BORE Y HL j &3dzr 7 & mdr & ¢j sl tedOd o
Hj2Mise dlsj dz' dzts mds@c dgO Istifftiigy JopSdEfzs i glsz-n jetse
Hicjodzgj €5 Mtej Hdaj  BRG HE & sdstiddsDydEhadzdsBts . []1.1 ,1 j12 ,
sjfdser 7, dd ®OCddld 7 Ods®kOdkd2, Slsttwr j f
ke ddzj BOCHEOdYU) MSBEs Isj O d Is jold) e0mdsjsjte’ ¢ 51
G BHL j Bd 2 GOkh ke sikmkPdt 82 & B EECiAEE®sde]s | dz
Bjj GO BshGEssmcH,) dajls Isj tod0df sl 0 defds s ye
fslsCtsce ) flp@ Rty j tedMmMizdzC ] ftotsdL o sdz dets
Ciskscdu) Hedr BOCWOMds JdHdSObtstkd & S§' sOd
5CtOh j dedets? ofsHT MdzjHkels daj 8 dn cdisilsj
or Wo dzj dzdats Bz dzOBd kS dzsdzz tjd jWO fmsHBSher € Ot

—‘OWHUT&I @QQ.3~=R

O FesCc N tﬂ;I[ﬂ‘rd

123



SHddz 1. 1.

stesd3d Isets, sj B j tcOlskztc® o HPEGBr off tf ldag ¥ dzdztis Oy OR
+1204, O 9o ddydzgjds 1IsOyj oBHO d oftLHEZAR jhj ~BdsH
slsmizlsMmilse d j O dzts @30 dzd 2 sjfdisotets kst O ( sjd3 BBSd
cOL dzts &3O a3, H] CdzOtcdte®jdi3" Atc.ftsOo Fstds@gyl M[il Mo dHJ Isj dz
L OC tsdets 3 teaztkfntzdzOw of 8d ftotsntsHCj iRz isEtfsdzcrR HicIsts
sj Slstsdzd yd MSdr dOtelzh jdzd?2 Blsd3j yoe lsmw Isj B jtcOlsztedz j
sls Md3d Misdlsd dzi 2 Isj B ptc@IFEz tcGlistfetso '9N9Q j. sMwst ssdzs H J € dz
1 dzH 56 j dede'lzd dz'c?2 Y BlstsC ¢ j sl pisdOdny Hay & s difistg jdiy desth
ksyde &3 ROEOCk,jtdMsdC OB §t O, ®EOd, dslsj & j ©OIsk
dzj ZOZydzs?2 % OdzlsOL dd, Wkt teBsidss Ods o MsOlk: j [ 1

s OCdd B tcOL I ls toystEP) tpaf)sy s to O GO 5 7 s s of Fdid
5B tc OL ©ds@3ts' Wizdsig@ifdeo cbH j HBY HW ¢ jfipdejcBnCdz@ ¢ R dzj .
[ dzj dzb ] sMis z §f dgpzdizef dizz B d dzdz - 6 9 j dgd dz' dz' n o SH fts ctOlL
5B ts ) datsio Dimzf @& q §f 56 Otelgs iz is iYigectOj® dls OtSlsj L §f 8eC Otwfyls [ 1
YstedRdekzjlsmw L O Mujls sl ey dEdgy §osszy sds?  fydadiusef, O
O jlstod dzmC s ARG toj ¢ Yd otso OdgopttBH t6h ® j Misdzv C O3 ¢
ZOH oBHBEYStesdd dqL cdzdddmis' 7 Mtej Hdz] ¥ eMC dr d dady dai

131 r3

t OmMmdstsilstej dzdjy Isd SIstsded yud MEts?2 fedlztesyd dedesmisd dMmists
tc 02 tsEla0e f dzd dzts B SMdatse Ols+ Mmdzj Hizs h j j.

ltcso jHjdz BBLBte Httslsdosstej ydor - ftcj HMNIsOo dzj dzd 2
cO2tdz0. { OMmdislstej dzO f tetsB dzj BO Misilsdetsh i dedWw o j ten dzj
Isjtotedc jdeder » Istsdzh dedy dzj ¢ s ) dzO. 1 5C 0L Odzts, Ylsts dz
f sfpdgjeo Ols § dz' detsyls ¢ o ts Bdzs ¢ d A Eyomis¢ On sj SIstsded g fr
CGteOodc jdeder d3d MBtesMOBd d + dzHtsE j dzdz" di3d dzOH o d 6 Od3q .

H4BG6 dZOMdzets OolststeME B2 G JBSHJAOBd YU MEB2 d@sHj dzd Misted
ftcd HMIsOodzw s Is MBS tdzdmistsdzdIs’ d tddhmlstsf z0¢d |
mMftsdthdy M v¥cO0 o Ctdzyy t©WOdedzi 6t 3§ dzO, s Mmdztsy dzj dzdz!
ltedo jHjdes 7 CtsdzeStojlsdzr » HBCOL Olsj dz' Hds@®@dzfdec O o d ¢ j dzdats ¢
dL o j Misdzgy € 59 rWn0 (O fd@dsjoc @dzd v dzd ) dzj &34 dztseo ' 7 e dzd dz ff ts1

[Btshdztseo Odzts, yYlsts O frpjLdOdzHsyEAZzAdRE Cafsdy! didfg) Cf etsd3f dzO@ sy
O jIsteddzmMS sets tddhistsf 20O dL § sHMisdd&zOs h da ¢ dzd dzed
1 jhjteO VL zdzH Y O sBteOL 59 OdzO fts 9 jtlsdC Odzr dz" o3 Is t
MkeetstedL SdzlsOdz! daets?2 L tsdzd BteJ S ydtetso Odedw tsMmdztse Odzd v
gL o j mds.dzwEdsOdztse d ydz" 2 Isj SIstsded yuj MSYBC & WIOctsdzr ddzd 4 Is
cOMmMYy sdztsy J dzdzOW o DO LIZcOr ¢ MJjod t6ts

4Cjdz mMCd?2 o ts WfdpHlsuts,y dzdf § M jvtg @ dzO W d Mmjtedw dmls s ydzd !
t BHdzd S BO 5§ Isj Cltsded ud M& d Mo w L Odzg M ROy MS d d3d
Mg istedzls Odz! dzts? L sdzgi dzddBsdedlsdL Jetseo Odzdz" = G tcOo d ¢ j dadk
skwlow, 1 d)J LOdZjcOjls otsHsEZzifjehd®dzs & dApls dztelps fatzefi2 = G
dzd ¥ dzd ¢ 5 GBj-a®OMiswmydeFG jotsf esMisdtcOdzedy HJhjter vyvvytodts?2 €
Ctesodzd otsHBEY tsSte@z] dzdas e3tzO da@te3d o e e’ jlohtdd dfiE Hstshtso ¥ ¢ 2

124



vsrsuf1Rsd 1 oB[1¢ ws([?8s B 1213 R RHU
J 1u¢1¢r111 st3fv

dLe jMmsda" S sotse s dBOMMde O, ofmMd dmlssydedsd E M
LOf OH dzts?2 yOfjlsd vLbdHYyddMSs2 HiftejmMdd (tdf.

Yyilbrtejnl wigkmdzOw wCjd MSOW (jhjtc® LOdSY,
CGtcOo dc j dedzr o3 tolsst ji daffdzO dy st detso Odzd d BOMMdoe ©O. [V

sSBteOL 59 Odz 9 tcjLEzdz IsOIsj fsHd 80 Btej C ydtets
sOteMmlstse™ | oBH' tOMmMlsotstcw dzd ¢ OteB sdzOIsT d or" d3 ¢
BOMMde ©, ybts ftedeojdzs ¢ §smsgyg dedais? | ez OB §

1 mi 9 BBH' dMmlstsyded € tso i1 Q VHeMidstpo 5 ¢ 5 s® ActOdz(
O ditsMW j todz" di3d SMOHSC OB d Ctdstesdzdtelzs sfqw  Isj €|
ftcd fjtemMfjClsdodesds tOLodIlsdd cEBtetHO dwjoOMmistsy
G dzlz B d dzdz" ~ 8 9y dedf dg' dg'tO L alAs ZOBE ded yj 3 dzj sB 51
GcfljtsCOtefr]lsO LHJM' dzgjls d wOLoadls OtlsjLdsSC Otcfls
HodYjddw eotH da MmdedL iz, O fmejtenkz, f oetMmistsC
LOCOteMmistso Odzdz" d@3 dL o j Misdz S@RWWP s dzin$ s t5d O i) dxe

1oL froetr feur

bolststc o' Oy Ojls B AIZOGBHOWdzsMls o . 1 O2yj o
Hiczeddz CStdzdzj O3 L O § tsdzj L dgr § tssfr]lz>|Hszq’ d
mMtsHj 2 Miseo d 4 fsdzjor @3 OB SIS O3. d4lsOIs! w dzOt d fiy ¢
W dOodeitse 52 §HHJj Y Cd.

v dMsC ddlkj Oz’

1. SHddzl . vjSbtsddS O £k dhbtsyddStse ftsHLjdder = oBH sSter o
WiHjtOd dzses kdzdoe jtefpdlsjlsO dd3j dzd 1 . 5rR. wulsjdic dd@AH if 7&A) t5.
. 132 148.

2. 0d3gd dzdyd o 1.1 -4C . [ Gt dzd f-g B lsts y diRices totsB tc O dgdzj ded W 4
Crlsdztso d dzr  (dp)ste/ddr 2 fsjtedzj sdztsg " w  ° aBteflstsdetseg w. 2011. -~

3.1ddsedud MEdi ¢ Odv Isded ¢Ydlz Isuj Cotasiddds . dz! & f/ tc Cpotistaslis(jCdz 5 . |
sOdzj oMSd2 ¢. ¢ odO HHdz i3CsAf j 91,9 B SIS 6 M. ( dz® Mlsts.

4, | JHtclzE gt wudufl . U. 1§ HEOLr 9/70.f .365 fMm.

5, | sMizH OttMmlse j dzdzOVY G Jj sdzsedyd M Ov COlsO t A BOMhNISOBO 1: !
[ M8 6L wdos jesisd . | jsdEseduj NS QW ¢ Cwikdsas te S ldsodgdtetsay]
Gdz. dzOkydz 2 tGJHOQlSBIB 1gpdzi yegd220191. RLH

6. 1 16 Qo dzO @G jsdzce' Yydz© S OtlsO vCtO dzd / [ GEXWIOB 1: 200
(lof OSBEX XX, VaLOlalptsf sdz' ). o¢olststed 4 i dz y! &M ».0lkz' ,dzOy ©2
LOYdMSO. vyO2Stsof! Cd2 4. 1. O "do. sd o, [jyOod® ¢j
175 f.

7.1 adzw dzfpC d B Oltefplstsor j finhjter d hORLr | ttedesets st BO. |

8. uOMBSEddz 4. ) .4. ulzjs O oy Rj dz' f)WSAMN /] ¢ ls Oy thejjtj .t [ .

temMmMes] cjtewOW¥dyuyd ME®P3B.s8M jfsets, 2019. w. 230

9. Novikova Dg., Kopylovac YuG., Chernykhap.V. at al. New Data on Hydrogeochemical and Isotopic
Composition of Natural Waters of the Baidar Valley (Crimean Peninsulajissig&h Geology and
GeophysicsNovosibirsk State University. 2021. Vol. 62, No. 12, pp. 14@P1.

10.usCOtefj o, s3I zdydio 1.1 - ImMtse j dzgdzsfilsd i ddizO - COtemistse
Vibteddntd?2 &omMmde, dH ey Bdzsad @) HYOER ds | ©I0BEF EQY J v
Stsd3"516. ®W89 775

11.Hddd J .1 jsHddZOBJEC O stor BO. [ tsdtscttOvdwy. wdhBWjtest sdz .

125Hddd J .| jsdzsedw ster BBO. AtltsOldzO. wdiB¥ jtesfsdzr . RU ¢

13.5sOL Odzyj o S. 1. vjiSbts@CcCO, sko&D. [12 M.

125



SHddz 1. 1.

14.5Hddd . [ cedzzBddedets? cdHEsMW jtoj ster 30e d fsdmMEOR o mdr 7 © 9
ster M sets WiHJjtOd dzsets EkZdzde jteMmdlsjlsO dd3. 1. R l jtledzOH ME sE 5
(74). ~i218 . 204

150 dmMSe. 1 OHodcetso OV -L ©f Ob gztzd ¢ I&f S mdAsds st BO- / / 1 jMisdds 0
ljbjteBlzteeMEtsets kdzdoe j efpdlsjlsO. wjte. 7, Jjtdsedw, orf. 2 (71

16.9Hddzl J . | iBsdZtedyj M OY COwlsO d t©OLtejL’' | stedzts G 5, ] 6 HG Stedzts
RLHOdzd] obtts)j, HphEphezRhkEssgcod ddgd HCOv WoOoBttdtO lwr4rRrR, 201

175 Hddzl 1.1 esBdzj 3 Bca@ad scd? COtcmiste ses mGPMAGaDico ster Bz j
Oz Yde®CIsdy. ¢ da. : 11 str ddmMcdy COMmMbsdseduyi MSdy ylsg ddw
CoteMmMssdzsedd d MfJjdcdz@ORJdH5. vud BV P sdz

185Hddd J .vjCIstsdzdC O ©0O2t5d20 Ctor B3ME B2 fihjter vOoattdHO d JjVY G4 dajl
WiHjtOdz dzse s kdzdo jtsmdlsilsO dd3. 1. RrR. 1 jtedzOHMEBEt. | JcOWdw
179 197.

19.s s®@dzj & 1 . R. , lendzd2l 0. g Mhdzussz@ddsl ORpn OddL B30 tSBtOL 59 Odad W
ftejfmdzr 7 otH oeoBddJdLd BOEKROIdYUiMSdr ByOeste flskahdn okdf Oc
HdfMls Odzy d ts dzdzts ¢ #s | frdsjisLo tisdz@sdzfn detds a3 dzf € MOf jgH B dBE & H dzf 2 ) 2t dzO dz
CRdzdzZs 0 Oyd s5dzdzO8 WDBRLIDE IBD 1277

TECTONICS OF THE SKELSKAYA CAVE AND SPRINGS AREA
IN THE SOUTH -WESTERN CRIMEA
Yudin V. V.

Interregional Public Organization Crimean Academy of Sciences, Simferopol, Russia
E-mail: yudin_v_v@mail.ru

The relevance of the topic is that the district determines the supply of drinking water to the
city of Sevastopol. The purpose of the article is to identify the tectonic association of springs
and caves with endogenous and gravigenic structures, whigtp@tant for optimizing

and predicting water use in the Crimea.

An overview of previous ideas about the tectonics of the region is given. The problem of
the correlation of Upper Jurassic limestones and-teajgenous strata of the Lower
Cretaceous is ewmidered. It is shown that the normal stratigraphic sequence in sitagy

is tectonically disrupted by gentle gravigenic discharges and endogenous thrusts.
According to the geodynamic model of the structure, the limestone massifs are olistolites
and oligoplaks of the Gornokrim olistostroma, which slid down from the south at the end
of the Early Cretaceous and were complicated by Cenozoic thrusts. There are 7 proofs of
the gravigenic type of contacts at the base of limestone massifs and 3 justificatitires f
occurrence of Lower Cretaceous clays beneath them.

It is shown that near the of Kolkhoznoy#lage, the Uzundzha River locally washed the
base of the APetrinsky olistoplak from the underlying clay strata of the Lower Cretaceous.
Uzundzha Caves formed by vertical fractures in the subhorizontal breccia zone at the base
of the Upper Jurassic limestone olistolite.-CirokrakKoba cave and its associated spring,
located 300 meters to the northeast, have similar tectonic control.

The Skelsky Vacdluse, the Chernaya spring cave, and small springs near the village of
Rodnikovoe are tectonically controlled by chaotic fractures in the subhorizontal zone of
gravigenic breccias at the base of the K(at town. Below lies a water barrier of younger
clay-sand deposits of the Early Cretaceous. The northeastern extension of the Chernaya
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Cave controls the slope of the roof of the water barrier that we have identified. According
to the revealed relief of the base of theR&trinsky massif, all the springs arethe
Rodnikovoe village are located in the southwestern part of the Uzundzha depression.

The fourtiered Skelskaya cave was laid not by a "fault”, but by gravigenic fractures in the
base of the massif. Its largiock piles are formed as a result of #resion of the breccia

base of the olistolite. Karst waters dissolved carbonates and washed out clay rocks from the
base of the massif. This occurred most actively through cracks and a shallow breccia zone
at the base of the olistolite, which led to graldsubsidence and collapse of limestone
blocks.

All the waters of the springs of the Baydarsky district are karst, formed by atmospheric
precipitation and controlled by tectonics, which must be taken into account in thielomg
development of Sevastopadrhe ideas about the flow of deep juvenile waters along the
"faults" are not substantiated by anything. There is no deep hypokarst here and
intermountain type artesiokarst is developed. It is formed due to the influx of water not from
below, but from abow, from the east, mainly through brecciated and karst limestone from
the base of the momdevated part of the APetri massif.

Keywords:Crimea, hydrogeology, tectonics, karst, suffusion, springs
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INTERRELATION BETWEE N THE COMPONENTS OF A COMPLEX PASSIVE
SEISMIC SIGNAL FIELD WHEN IDENTIFYING THE INFLUENCE ZONES OF
TECTONIC DISTURBANCE S IN DONBASS
AntsiferovA. V.}, TumanowV. V2 Novgorodtseva. A2, Podvalkovay. V?*

1234Republican Academic Scientific, Research and Design Institute of Mining Geology,
Geomechanics, Geophysics and MiBerveying, Donetsk, RussiaFederation
E-mail: franimi@ranimi.org

This study investigates the potential applications of tbhoeeponent microseismic

monitoring data acquired in the Donbas region during the years 2020 and 2021, specifically

at t he mi ne field iKoewonchmay@Kal i hiorveskalyau t t hi
moritoring was carried out under conditions of ongoing mining activities, where the

presence of an active longwall face introduced additional complexities for seismic data
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interpretation. The central aim was to determine whether microseismic observatiahs coul
be effectively utilized for tracking and delineating zones of fracturing that typically
accompany disjunctive (such as faults and ruptures) and plicativer¢fateéd) structural
features within the subsurface geology.

A defining characteristic of thenvestigation was the exceptionally comprehensive
knowledge of the geological section in the studied area. Detailed stratigraphic, structural,
and geophysical mapping provided a unique opportunity to correlate observed microseismic
signal attributes with gzific geological formations and processes. Analytical attention was
focused on the relationships between the amplitude ratios of the maximum components of
complex microseismic signals and the presence or extent of fracture zones. The results
demonstrated robust correspondence: areas exhibiting strong maximum component ratios
were almost invariably associated with the largest and most energetically significant
fracture zones within the geological profile.

In addition, particular emphasis was placed on dhalitative representation of fault
displacement planes, primarily those associated with thrust structures. Through spectral
analysis of the microseismic components, distinct features corresponding to the spatial
disposition and orientation of fault plamwere identified. These spectral attributes proved

to be in close agreement with the physical and mathematical modeling efforts undertaken
by the Feder al State Budgetary Scientific
critical theoretical guidanckor interpreting spectral data and for corroborating observed
signal behaviors within the context of established physical principles.

A further significant finding was made concerning the vertical distribution-afe
velocities within the geological sien. Through both direct measurement and indirect
spectral analysis, it was shown that these vertical velocity variations are refleefetbst

in mirror fashiond in the amplitude distributions of the respective Fourier spectrum
components of the recard microseismic signals. This empirical relationship indicates a
strong physical basis for the current theoretical developments is assosiated with the
technique of microseismic sounding, reinforcing its scientific credibility and laying the
groundwork forfuture methodological improvement.

Collectively, the findings from this research highlight both the promise and the limitations
of microseismic monitoring for geostructural characterization in mining environments.
While qualitative correlations and modmsed interpretations are robust, the study
underscores the necessity for further targeted research. Specifically, it advocates for the
deployment of a substantially increased number of seismic sensors, optimally distributed
throughout the mine field and saunding geological structures. Only through such
detailed, higkdensity observation can truly quantitative criteria be establi8hediteria

that would allow precise localization, classification, and potentially predictive
characterization of fractureomes arising from diverse geological and minrimguced
mechanisms. This advancement would not only support safer and more efficient mining
operations but also contribute significant knowledge to the fields of geophysics and
underground resource management

Keywords: microseismic measurements, frequency and amplitude spectrum, disjunctive
faults, plicative faults, tectonic fault, Rayleigh wave
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