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Abstract

Ha Quang District, located in Cao Bang Province in northern Vietnam, is highly susceptible to
landslides due to its rugged mountainous terrain and intense monsoon rains. The district’s
population, predominantly composed of ethnic minorities engaged in subsistence farming, faces
significant socio - economic challenges, which heighten their vulnerability to natural hazards. This
study assesses the Social Vulnerability Index (SVI) to landslide risks in Ha Quang by integrating
Geographic Information Systems (GIS) with socio - economic data from 2019 and employing the
AHP and TOPSIS multi - criteria decision - making method. The analysis reveals that communes
such as Cai Vien, Soc Ha, and Keo Yen, with both high SVI and high landslide susceptibility, are
critical zones requiring prioritized intervention. In contrast, communes like Na Sac and Phu Ngoc,
though socially resilient, face potential increases in vulnerability when exposed to landslide
impacts. These findings underscore the necessity of targeted disaster preparedness strategies,
prioritizing high - risk areas while implementing preventive measures in moderately vulnerable
zones. This integrated approach provides valuable insights for effective resource allocation and
resilience - building in Ha Quang, highlighting the combined influence of social and environmental
factors on landslide vulnerability.
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1. Background

Social vulnerability refers to the capacity of communities to withstand and recover from natural
disasters. In mountainous regions like Ha Quang, located in Cao Béng province, northern Vietnam,
landslides are a frequent hazard due to the area's complex terrain, steep slopes, and intense
monsoon rains. With a population predominantly composed of ethnic minorities, such as the Tay,
Nung, and H'Mong, whose livelihoods depend largely on subsistence agriculture, Ha Quang faces
significant socio - economic challenges. These challenges exacerbate the community's vulnerability
to natural disasters, making it crucial to assess and address social vulnerability in this context.

Assessing the Social Vulnerability Index (SVI) due to landslide hazards involves analyzing
various socio - economic factors that contribute to the community's capacity to cope with and
recover from such events. In recent years, geospatial methods combined with multi - criteria
decision - making techniques, such as the Technique for Order of Preference by Similarity to Ideal
Solution (TOPSIS), have emerged as powerful tools to evaluate vulnerability.

Global research has consistently shown that social vulnerability is a critical component in
assessing the impacts of natural disasters. The Social Vulnerability Index (SVI) often comprises
factors such as population density, economic status, educational attainment, access to healthcare,
and essential services. Pioneering studies by Cutter et al. (2003) and Birkmann, J. (2007) laid the
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foundation for analyzing vulnerability by stressing the importance of evaluating social factors
within the context of natural hazards. The SVI has since been widely adopted in numerous
countries, especially in areas prone to hurricanes, droughts, and earthquakes. In the U.S., the
Centers for Disease Control and Prevention (CDC) developed a Social Vulnerability Index to
assess social risk across states (Flanagan et al., 2011). Samuel Rufat et al. (2015) further
demonstrated how utilizing social vulnerability indices aids in disaster prevention and provides
crucial insights for policy development aimed at protecting communities. Fuchs et al. (2017)
analyzed both the physical and social dimensions of vulnerability to landslides in mountainous
regions, integrating geospatial modeling to assess local community risks.

In Vietnam, studies by Canh (2012) and Phuong et al. (2020) applied GIS and remote sensing
technologies to evaluate vulnerability to natural disasters, particularly through the lens of
population density. More recently, Hanh (2024) utilized GIS to assess economic losses in
downstream areas resulting from flood discharge and reservoir failure at the Dong Be Reservoir in
Thanh Hoa Province. However, research directly focusing on social vulnerability from the socio -
economic perspective—especially concerning vulnerable groups such as the poor, the elderly, and
women—temains limited. Furthermore, studies in Vietnam often rely heavily on the quality of
locally gathered data, posing challenges for broader - scale applications. Many studies have
overemphasized physical factors (such as landslides) while insufficiently evaluating social factors,
leading to incomplete SVI models.

These gaps emphasize the importance of this study and the need to apply geospatial methods for
a comprehensive assessment of the Social Vulnerability Index in Ha Quang, Cao Bang Province.

2. Study area

Ha Quang, a district in northern Vietnam's Cao Bang province, spans an area of around 810.96
km? and a population of 59,467 as of 2019, with a population density of 73 people per km?. The
district's rugged terrain, marked by high mountains, steep slopes, and narrow valleys, combined
with its tropical monsoon climate, results in heavy summer rains that frequently trigger landslides.
The local population, primarily consisting of ethnic minorities, relies heavily on subsistence
agriculture, which presents significant economic challenges.

Figure 1. Study area in Ha Quang, Cao Bang Province
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3. Methodology

3.1. Datasource

This paper focuses on assessing social vulnerability to landslide disasters. In line with the study's
objectives, both subjective and objective factors are employed to develop the evaluation index
system. For the sociological aspect, 2019 was chosen as the reference year. Additionally, the data
used for landslide risk assessment were gathered from multiple sources, as outlined in Table 1.

Table 1. Index groups and data sources
No. Group Index Data source
1 Landslide Dem, Slope degree, Topographic map (12 /
risk data 2023)
NDVI (Normalized difference vegetation NIR — R

index) (Rouse et al., 1973) NDVI = SR TR

NDVTI is a normalized
index with a value
between - 1.0 and 1.0.
NIR stands for near -
infrared band and R for
red band.

Soil moisture, rainfall Average rainfall map
for September 2023
Distance to rivers and streams Topographic map,
Landsat 8 (OLI+)
image captured on 22 -
12 - 2023, stored by
USGS with a spatial
resolution of 30 meters
for multispectral bands
and 15 meters for
panchromatic bands
(https: /
earthexplorer.usgs.gov
o)

2 Social Population density, birth rate, elderly rate, | Sociological survey
factors data | ethnic minority rate, gender ratio, working | statistics of Cao Bang
- age population ratio. (Frigerio, I, etal., | province in 2019
2016)

3.2. Analysis method

To assess social vulnerability due to landslides in Ha Quang District, Cao Bang Province, a
multi - criteria approach is applied, integrating both natural and social factors to provide a
comprehensive understanding of the risk levels. First, Geographic Information System (GIS) and
remote sensing data are utilized to analyze geographic factors. This information is then used to
develop a landslide hazard map, identifying areas at high risk. Next, data on social factors are
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collected and analyzed. These factors are normalized and weighted based on their influence on
social vulnerability in the context of landslides. Subsequently, a multi - criteria decision analysis
method, such as the TOPSIS (Technique for Order Preference by Similarity to Ideal Solution), is
employed to rank the areas based on their level of social vulnerability. The results are categorized
into groups ranging from very low to very high, reflecting varying degrees of vulnerability across
the region.

a)  Landslide hazard anlysis

In this study, 7 geographical factors related to landslides were analyzed using the AHP
models based on expert opinions to conduct the assessment.

The AHP method was employed to develop a landslide hazard map based on six primary factors
(Saaty, 1980), as detailed in Table 1. Geographic data layers for each factor were first collected,
processed, and normalized. A pairwise comparison matrix was then constructed to assign weights
to each factor according to Eq. 1, 2, drawing on the expertise of six specialists. These weights were
calculated using AHP, with consistency ratio (CR) checks ensuring accuracy and reliability.
Finally, the calculated weights were applied to the data layers to produce the landslide hazard
index, derived through a composite formula reflecting the weighted influence of each factor.

Step 1: Pairwise Comparison Matrix (PCM): A matrix A=[a;] is created to compare each factor
relative to others on a scale from 1 to 6, where a;; represents the relative importance of factor iii
over factor j.

Step 2: Normalization of the Pairwise Matrix: Each element of the matrix is divided by the sum

ajj
Yagj )

Step 3: Weight Calculation: Weights for each factor are calculated as the average of each row in

the normalized matrix:

_Zj=ny @)
where w; represents the weight of factor i.

Step 4: Consistency Ratio (CR): The CR assesses the consistency of the judgments in the PCM.
It is calculated as:

CR=20)

where the Consistency Index (CI) is:

C1=21220 )

with A being the largest eigenvalue of the PCM, and RI is the Random Consistency Index
based on the matrix size at Tab. 2. CR below 0.1 indicates acceptable consistency.

of its respective column, producing a normalized matrix N=[ny] where n;; =

Wi

Table 2. The RI value
n 1|2 3 4 5 6 7 8 9 10
RI 0|0 052 08 | 1,11 1,25 | 1,35 | 140 | 145 | 149

b)  Social Vulnerability Analysis

First developed by Cutter, Boruff, and Shirley in 2003, the Social Vulnerability Index (SVI) is
widely recognized as a robust tool for assessing a community's vulnerability to disasters. The SVI
is typically calculated using a combination of social, economic, and environmental factors,
capturing the multi - dimensional nature of vulnerability. Built on an array of socio - economic
variables, the SVI employs statistical techniques to integrate these factors into a single, holistic
index. The basic framework for calculating the SVI can be outlined as follows:

SVI = I, WixX; (5)
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Where:

- X;is the value of each component variable in the index.

- W;is the weight applied to that variable, representing the relative importance of each factor
in assessing social vulnerability.

- nis the total number of component variables used in the SVI.

The indicators and variables of social vulnerability used for calculations in this study are based
on the research by Frigerio, L, et al. (2016). This index includes key factors that make communities
more susceptible to natural disasters, such as age, ethnicity, education level, population density, and
gender. TOPSIS analysis method is applied to assign weights to these factors by five steps,
resulting in the creation of a comprehensive SVI. By overlaying the SVI with hazard risk maps, a
comprehensive social vulnerability map was produced to pinpoint the communities most in need of
prioritized assistance.

TOPSIS (Technique for Order of Preference by Similarity to Ideal Solution) is a multi - criteria
decision - making method that ranks alternatives based on their distance from positive Ideal
Solution — PIS and negative Ideal Solution - NIS. Steps to implement the TOPSIS method:

Step 1: Construct the decision matrix containing the normalized variables.

Normalize the Decision Matrix: Normalize the values in the decision matrix using the following
formula (6) for each element.

Xij
T = (6)

ij [—2? Xl-zj
Where:

X is the value for criterion j of region i.
1j; is the normalized value.

Step 2: Determine the weight for each variable

Assign weights w; to each criterion based on its importance. These were based on the opinions
of 6 experts in geology, environmental disasters and sociology. Then, multiply each normalized
value rj by its corresponding weight w;.

vij = W] X rij (7)

Step 3: Identify PIS and NIS for each variable.

o  Positive ideal Solution (A+): This is the best possible value for each criterion. For
beneficial criteria, the ideal is the maximum value; for non - beneficial criteria, it's the minimum
value.

o At ={vivi,...,v}@®

e  Negative Ideal Solution (A -): This is the worst possible value for each criterion. For
beneficial criteria, the negative ideal is the minimum value; for non - beneficial criteria, it's the
maximum value.

A-={vi,vy,...,v.}9)

Step 4: Calculate the Euclidean distance: for each alternative, calculate the separation from the
ideal and negative ideal solutions using the Euclidean distance formula:

e  Separation from the ideal solution (S+):

S = ¥t (vij — v)2(10)
e  Separation from the negative ideal solution (S -):
S = /anl(vij — v (1)

Step 5: Compute the similarity index (proximity) to the ideal solution and rank the social
vulnerability levels of the areas accordingly.

:
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For each alternative, calculate the relative closeness to the ideal solution:
ST
C==—=(12)

St+s;

The value of C; will be between 0 and 1. The alternative with the highest C; is the closest to the
ideal solution and, therefore, ranks the highest.

Based on the relative closeness C; rank the regions. The region with the highest C; has the least
social vulnerability, while the region with the lowest C; has the most social vulnerability.

4. Results

4.1. Analysis of landslide risk factors

The normalized weight values were calculated from individual eigenvalues using AHP model.
Table 3 presents the derivation of normalized weights for each theme, showing a CR value of
0.060, indicating they passed the consistency test. The landslide susceptibility map (Fig. 2) is
divided into three grades: low, moderate, high.

The northern parts of Ha Quang, including Cai Vien, Van An, Truong Ha, Na Sac, and Soc Ha,
contain the district's primary high - risk landslide zones, with additional high - risk pockets in
Luong Can and Can Yen. This concentration in the north reflects regions where steep mountain
terrain, intense rainfall, and sparse vegetation combine to heighten landslide vulnerability. Truong
Ha, while featuring gentler slopes and dense vegetation, experiences elevated landslide risk due to
the Bang River system and its numerous tributaries, where water flow can destabilize the terrain
despite otherwise favorable conditions.

The central regions of Ha Quang represent areas of moderate landslide risk. Here, factors such as
varying slopes and moderate rainfall levels create conditions that can lead to landslides, albeit with
lower severity than in the northern high - risk zones.

Predominantly located in the southern and western parts of the district, these areas exhibit the
lowest landslide susceptibility. Stable terrain, dense vegetation, and relatively low rainfall together
reduce the likelihood of erosion and landslide events, helping to sustain these regions as lower - risk
zones.

Figure 2. Building Landslide susceptibility Map Using AHP
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Table 3. Normalized pair - wise comparison and weight values. (SL slope, DM Dem, SM Soil
moisture, RF rainfall, RD river density, NW normalized weight)

4.2. Comprehensive analysis of social vulnerability

Based on the TOPSIS analysis in Fig.3, 4, 5, the social vulnerability of different regions in Ha
Quang District was assessed by considering key socioeconomic factors.

Xuan Hoa ranks as the least socially vulnerable area with high NIS values and relatively low PIS
values, because it benefits from a large working - age population, higher education levels, and more
households, indicating better infrastructure and social services.

Luong Can, Ngoc Dong and Binh Lang have moderate social vulnerability, primarily because of
their balanced working - age populations and moderately high education levels, despite having a
significant number of elderly residents. The communes exhibit more balanced PIS and NIS values.

Cai Vien, Ha Thon, Vi Quang, Van An with its lower working - age population, higher elderly
population the most ethnic minority rate, and lower education levels, ranks as the most socially
vulnerable area. This suggests that resources and efforts to mitigate landslide hazards should focus
on improving the resilience of this region through enhanced social services and disaster
preparedness programs. It is consistent with showing high PIS values and low NIS values in Fig.5.
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5. Conclusion

The key factors that influence social vulnerability in Ha Quang District are the balance between
working - age and elderly populations, the number of households, and education levels. Regions
with higher working - age populations and education levels, like Xuan Hoa, are more resilient,
while those with larger elderly populations and lower education levels with a concentration of
many ethnic minorities, like Cai Vien, Van An, are more vulnerable. These areas are more
susceptible due to limited community support and response capacity. Targeted interventions should
focus on improving infrastructure, education, and disaster preparedness in the most vulnerable
regions to reduce their social vulnerability to landslides.

Figure 6. Social vulnerability map integrated
with landslide susceptibility in Ha Quang, Cao Bang Province

This spatial risk distribution reveals a strong interaction between topography and environmental
factors. High - risk areas are distinguished by their steep slopes, proximity to river networks, and
limited vegetation, while low - risk areas benefit from more stable landscapes and robust vegetation
cover.

When the social vulnerability map is combined with the landslide susceptibility map using an
overlay method (Fig.6), the analysis reveals key insights into areas of concern in Ha Quang, as
follows:

- Areas with high social vulnerability combined with high landslide susceptibility, such as the
communes of Cai Vien, Hong Si, and Keo Yen, experience amplified risk levels. This combination
renders these locations particularly hazardous, as communities here are not only socially vulnerable
but also exposed to severe environmental impacts from landslides. These findings highlight the
urgent need for prioritized intervention and support in these areas to mitigate the dual threat.

- Conversely, areas with low and moderate social vulnerability, such as Na Sac and Phu Ngoc,
may still experience heightened vulnerability during landslide events. Although these areas
demonstrate stronger social resilience, landslide occurrences could still result in substantial damage.
Therefore, implementing appropriate risk prevention measures in these regions remains essential to
minimize potential consequences.

This analysis provides a novel perspective by illustrating how the interaction between social
vulnerability and landslide risk generates regions with varying levels of vulnerability. The findings
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highlight the need for targeted intervention strategies to effectively address these distinct
vulnerability levels.
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9TAIBI BHIITOJIHEHUS HHXKEHEPHO - TEOJE3MYECKHX
U3BICKAHUIA HA OBBEKTE

AnHotauusi. B cratbe copmymipoBaHa menb NPOBEICHHS WHKEHEPHO - TEONE3UYECKUX
V3BICKaHWH HAa KOHKpEeTHOM oOBbekTe «bypeHne skciuyaramonHoe Ha [IXI». B pesynbrare
BBITIOJIHEHNS] HEXKEHEPHO - TE0/Ie3MIECKHX PadoT COIIACHO JIOTOBOPY M TEXHHUECKOMY 3aIaHHIO
OBLTH TIOJTy9IEHBI CBSCHFL PUTO/THBIE JUTS TTOJTOTOBKH MPOEKTHOI JOKYMEHTALIHI.

KnroueBble ¢10Ba: H3BICKAHNS, 3eMEIBHBIH YYACTOK, TEOJC3HUECKast CETh, TOTOrpaddeckast
CBhEMKA.

Llenpio MHKEHEPHO - TEOAE3MUECKHX M3bICKAHUH SIBISETCS MOIyYeHHE MATepHaloB O
CUTyallud W penbede MECTHOCTH, BKIIOYAs MOJ3EMHbIE W Ha3eMHble KOMMYHHKALMH U
COOPYKEHHSI ¢ TEXHIUIECKIMHU XapaKTePUCTHKAMH, HEOOXOAMMBIX ISl PACUETOB MPOCSKTHPOBAHKS
CTPOUTENBCTBA OOBEKTA, €r0 MHKEHEPHOM 3alliyThl, pa3pabOTK MEpPONpUATHI IO OXpaHe
OKpYKAIOIIeH Cpeibl, TPOEKTa OpraHM3alii CTPOHTENBCTBA IS Pa3pabOTKH OKOHYATENIBHBIX
PCIIEHH TI0 OCYIIECTBIICHHIO TPOQIIAKTHYECKIX MEpOTPHSTHI, MPOU3BOACTBY 3EMIITHBIX
paboT, a TakKe 1t HOArOTOBKU PELLIEHHH [0 BOIPOCaM, BOSHUKILMM IIPH OATOTOBKE NPOEKTHOH
JIOKYMEHTALIH, €€ COTVIACOBAHUH WITN YTBEPIKICHHH.

OTarbl BBITOJHEHHUS! MHKCHEPHBIX M3bICKaHWi: | STarn. BBINOIHEHO PEeKOrHOCIMPOBOYHOE
o0crnefioBaHHe C LENbI0  aKTyalu3alyd  MHPOPMALMA O HEOOXOAMMOCTH  BBIIOIHEHHS
KOMIUIEKCHBIX HH)KEHEPHBIX M3bICKaHHI. BBITOMHEHBI HEKEHEPHO - TE0/IE3NYECKUE M3BICKAHUS 1
OTIPE/IEIICHBI TPAHUITHI 3eMEJTbHBIX YYACTKOB T Pa3MEIIEHHS IPOSKTUPYEMOTO 00BEKTa.

IT sram. Tlocrme cornacoBaHuss MeCT pa3MeIIeHHs] OOBEKTA BBIONHEHBI OCHOBHBIC BHIIBI
M3BICKAaTENIbCKUX paloT.

OCHOBHBIE 33141 HHXKEHEPHO - T€0/IC3NIECKIX N3bICKAHHUIA:

—  BDBIIOJHEHHE B IIOJHOM O0BEME HHKEHEPHO - TEONIE3NYECKUX M3bICKAHMH OOBEKTOB
TIPOSKTUPOBAHHST;

—  CO37aHNe IUTAHOBO - BRICOTHOM CHEMOUHOI Te0Ie3MIEeCKOl CeTH C TpeOyeMOoit TOTHOCTBIO
1 TUIOTHOCTBIO JUTA OOECTICUeHMsI BBINOIHEHHS TOMOTrpauiecKod CheMKH M 3aKpeIUIeHHs Ha
MECTHOCTH M3BICKAHHBIX TPACC M OOBEKTOB;

—  BBINOJIHEHHE TOMOrPaUUecKoil CheMKH B COOTBETCTBYOHmMX Maciradax (1:500) B
3aIaHHBIX KOPHUIOpaX, IUIOIIAJ0K CTPOMTENBCTBA, A TAKKE ChEMOK IOJ3EMHBIX M HAa3eMHBIX
KOMMYHHKAIIMH 1 COOPYKEHHUH, JTHa BOJOTOKOB, BOJJOEMOB 1 aKBaTOPHUIA);

—  CO3/IaHKe HIKeHepHO - IudpoBoii Mozenu MectHOCTH (MLIMM) B 1i)poBOM BEKTOPHO -
TOMOJIOTMYECKOM BHIe sl 00paboTKM (MonenupoBanus) Ha OBM M aBTOMATH3MPOBAHHOTO
peIeHHsT MHKEHEPHBIX 3a/1a4;
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—  CO3[IaHHE MHKEHEPHO - Tomorpaduyeckux IUIaHOB, HA KOTOPBIX OTOOPaXKEHBbI Perbed
MECTHOCTH, OOBEKTBI CHTYalllH, MOJ3EMHbIE M Ha3eMHbIE KOMMYHUKAIMA U COOPYXEHHS, C
TEXHUYECKUMH XapaKTEePUCTHKAMH, HEOOXOMMBIMH TSl POSKTHPOBAHYIS,

—  ofecrieueHWe JPYrHX BHJIOB HHDKEHEPHBIX W3BICKAaHHUH (BBINOJMHEHHE padoT 1o
MIEPEHECCHHUIO B HATYPY M NPUBS3KE HHKCHEPHO - F€0JIOTMHYECKHX BHIPAOOTOK U APYTHX TOUEK).

[IpaBo Ha BBINOIHEHNE HHKEHEPHBIX W3bICKAHMM MPEIOCTAaBIEHO JOKYMEHTaMH, KOTOpBIE
Haxomsites B Tome apx.Ne 0732.001.MM.0 / 0.1242 - N1 «IIporpamma pabot. 3amaHue Ha
BBINOJIHEHNE KOMIUICKCA MHKEHEPHBIX M3bICKAaHUHN. PazperimTerbHas JoKyMEeHTaLHs.

O030pHast cxeMa palioHa pabOT BBINOJHEHA C HCIOJIB30BAHMEM TONOrPa(MYEcCKUX KapT
maciurada 1:25000 nomyyernsix OO0 " B @I'BY "denepanbHblii HAYHHO - TEXHUYECKUI LEHTP
reojie3ud, Kaprorpaduu U UHPPACTPYKTYPbI MPOCTPAHCTBEHHBIX JAHHBIX'" 10 JIMIIEH3MOHHOMY
JIOTOBOPY.

Ipu npOM3BOACTBE MHKEHEPHO - I'€OJIE3NYECKHX PabOT PYKOBOACTBOBAIMCH TPEOOBAHUAMU
«[IpaBun mo TexHuke Oe3omacHocTH Ha Tomorpado - reoaesnyeckux padorax» / IITh - 88 /,
Mocksa, «Hempay. 1991r., «[Ipamn o oxpane Tpyaa Ha asToMoOmisHOM Tpancropte [10OT PO -
200 - 01 - 95, Mocksa, 1998r. 1 ApyrumMu JEHCTBYIOMIMMH HOPMATUBHBIMU JIOKyMEHTAMH TIO
OXpaHe Tpy/ia ! TeXHUKH Oe3011aCHOCTH.

YyacTok M3bICKaHMI PACIONIOXKEH Ha Ka/IaCTPOBBIX yYacTKaX ¢ KaTeropueil 3emMelb — 3eMIn
CENBCKOXO3SIHCTBEHHOTO HA3HAYEHNs], U Ha KaJlaCTPOBBIX yJacTKaxX ¢ KaTeropueit 3eMeb - 3eMIN
MPOMBIIUIEHHOCTH, SHEPTeTHKH, TPAHCTIOPTA, CBS3H, PAIMOBEIIAHYS, TEICBUICHNS U T.1I, & TAKOKe
Ha 3eMJIIX Hepa3rpaHUUEHHON TOCyIapCTBCHHON COOCTBEHHOCTH.

Cornacao ®enepansroMy 3akoHy ot 27 uronst 2010 1. Ne 240 - @3 «O BHeceHUM U3MEHEHHH B
rpajgocTpouTenbHblii Koneke Poccuiickoit denepaim M OTAENBHBIE 3aKOHOJATEIBHBIC aKThI
Poccuiickoii ®eneparum» perucTpalyist B OpraHax rocyJapCTBEHHOTO I'e0Ie3MUeCKOro Hazi3opa
Te0JIe3UMUECKUX U KapTorpaduueckux padoT, MPOBOAMMBIX B XO/I€ MHXEHEPHBIX HU3bICKAHMM, HE
Tpebyercs.

T'ocynapcTBennas reope3nueckast CeTh IpeICTABICHA ITyHKTAaMU TPHAHTYIISIMH | - 4 Ki1accos,
TOCyJJapCTBEHHAs] HHMBEJIMpPHAs CeTh IPE/ICTABICHAa HMBEIMPHBbIMU periepamu I - IV kiaccos
HuBenMpoBaHus.  CBeseHmMst O  HyHKTaXx — [OCyZapCTBEHHOH — IeO/Ie3MYECKOd  CerH,
T'ocynapcTBeHHON HUBEIMPHOM CETH W BBIIMCKA M3 KATaJOroB TI'eOJE3UYECKUX ITyHKTOB
oJTy4eHbl B YripaeieHnn DenepanbHoi Ciy:kO0bl FOCYJapCTBEHHON PErucTpaliiy, KauacTpa
kaprorpaduu o CapatoBCKoii 001acTH.

J1s yCTaHOBIIEHHS! COXPAHHOCTH T€OIE3MYECKNX 3HAKOB U BO3MOXHOCTH MCIOJIB30BAHUS MX
TIPH HPOU3BOJICTBE PA0OT, BBIIOIHEHO 00CIICJOBAHNE UCXO/IHBIX ITyHKTOB.

OO0opy0BaHKE 15l BBITIOJIHEHUS] HHXKEHEPHO - Te0Ie3MYECKHUX PaboT TEXHUYECKH MCTIPABHbIC
1 BBIBEPCHHBIC.

Tabmua 1
OOBeMbI BBITIOIHEHHBIX paboT
Kareropn
IInanupyemsr P
No 1 Enmynnna . BeInonHeHHbt 't
HaunmenoBanue padot u 3aTpat i .
/1 H3MepeHust 11 00BEM | CITOKHOCT|
o0BeM
u
1 2 3 4 5 6
Co3naHue 1aHOBOW OMOPHOM CeTH
1 |mo 1 paspsimy ToUHOCTH TTYHKT 2 2 I
(JTONTOBpEMEHHBIE)
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N 1]

/1

Hanmvenosanme pabot u 3aTpar

Emmanna
H3MEpEHust

[Inanupyemsl
i
00beM

BbIrtosiHeHHBL
i 00beM

Kareropu
s
CITOJKHOCT|
"

2

4

6

Co3maHne BRICOTHOM OMOPHOM CETH
110 4 KJ1accy TOYHOCTH
(TONTOBpEMEHHBIE)

I

Cosanue Tornorpaduueckoro
ruiaHa B Macirabe 1:500 ¢ BBICOTOH|
ceueHust pesbeda 0,5 M oz
[UTOIIA/IKY CKBKHH K
[IPOCKTHPYEMBIC MO/IBOJISIIINC

KOMMYHHKAIIUH.

ra

17,0

29,0

I

Co3anue Tornorpaduueckoro
riaHa B Mactrade 1:500 ¢ BeicoToH
ceuenst pernbeda uepes 0,5 merpa
TOUEK TPUMBIKAHHUSI IOTbE3IHBIX
ABTOZIOPOT K IOpOraM 00IIero
[10J1b30BAHMSL. IIUPHHA MTOJIOCHI
cbemku 500 M (110 250 M OT TOUKH
MIPUMBIKAHYIS) B0
CYILIECTBYIOLICH TOPOTH,
[IPOTSHKEHHOCTBIO S0M OT
[OJIOIIBEI B CTOPOHY
[IPOEKTUPYEMOii aBTOI0pOry, U SO0M
OT MOJIOIIBBI B IPOTHBOIIOJIOXKHYIO
CTOPOHY OT TOUKH NPUMBIKaHHSI.

ra

5,0

5,0

I

Co3znanue TonorpaguIecKoro
riaHa B Mactrrade 1:500 ¢ BeIcoTOH
ceueHust pesbeda uepes 0,5 merpa
[10 Tpaccam aBTOJI0POr C IUPUHOH
rosocsl ckeMkn 50 M (1o 25 M oT
ocH Tpacce).

ra

4,0

4,0

I

TpaccupoBaHye JTMHEHHbBIX
00BEKTOB: M3BICKAHHs TPac
aproznopor IV Kar. K rormaakam
CKBKHH

ra

0,79

0,55

II

10

Co3/1aHue CUTYAIHOHHOTO [LIaHa B
Macirade 1:25 000

2
M

20

20

I

Pa30uBKa 1 IJIAHOBO - BEICOTHAS
[PUBSI3KA TEOJIOTMYECKHX

BHIPaOOTOK

TOYKa
(BBIPAOOTK

a)

15

II
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Co3aHue IUIAaHOBO - BBICOTHOM OIOPHOM T'€0/IE3MYECKOM CETH BBIIOJHEHO METOAO0M
CITyTHUKOBBIX TEXHOJIOTHH B cootBercTBrH ¢ TpedbosanmsiMu CIT 47.13330.2016 «mkeHepHo -
TE0JIC3MUYECKHE M3BICKAaHUS Tl CTpouTenbeTBa. OcHOBHBIE monokeHms», CIT 11 - 104 - 97
«VImxeHepHO - reoze3nveckue usblckanus s crpoutenbetBay M CIT 317.1325800.2017
«VmKeHepHoO - Teosie3ndecKne M3bICKaHMs [UTs CTPOHUTENbeTBa. OOIHMe TpaBmiia TIPON3BOICTBA
pabo».

B nporecce peKOrHOCHMPOBKH MPOBEIEHO YTOYHEHHE MECT YCTAHOBKH IyHKTOB CO3/1aBaeMOi
OIOPHO I'e0/IE3MIECKOI CETH Ha YUaCTKE BBITIOIHEHHS paloT.

[o nroram BBIONHEHHBIX PabOT cocTaBieHbL: cxema rnoctpoerus OI'C; BeoMOCTb OIEHKH
TOYHOCTH CITyTHUKOBBIX M3MEPEHHI; KaTajior KoopauHat 1 BbicoT IyHkToB OI'C.

CnucoK MCnoJIb30BaHHOM JIHTepaTyphl:

1. CII 47.13330.2016 - AxtyamusuposanHas pepakuust CHull 11 - 02 - 96. UnxenepHsie
M3bICKAHUS JUI CTPOUTENBCTBA. OCHOBHBIE TTONOYKEHUS.

2. CIT 126.13330.2017 - 'eone3uueckue padoTei B crpoutensetee. CHull 3.01.03 - 84.

3. CIT 317.1325800.2017 - WmxeHepHO - reoAe3HMyYecKue HM3bICKaHWUS Il CTPOUTEIIbCTBA.
OOmnwe npaBusIa NPOU3BOCTBA padOT.

4. CI1 11 - 104 - 97 - llxeHepHO - reofe3MYeCcKre M3bICKaHUS I CTPOUTENBCTBA.

© 3auxun B.B., 2024
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maructpant, Camapckuii FAY
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maructpanTt, Camapckuii [AY
Hayunslii pykoBoaurens: JIaBpennnkosa O.A.
JIOLIeHT, KaHz.0non.Hayk, Camapekuii [AY
r. Camapa, PO

NMPUMEHEHHME BECITWJIOTHBIX JIETATEJIBHBIX AITITAPATOB
BTI'EOJE3MYECKUX U KAJACTPOBBIX PABOTAX

Annotaiust. CoBpeMEHHbIC TEXHOJIOTMH MO3BOJSIOT YCKOPSITH M YJIydIIaTh IIPOLIECCHl B
reo/Ie3NUecKiX M KallacTpoBbIX paborax. B mocnennee Bpems ocoOblii MHTEpEC MpPOSIBISIETCS K
HCIIOJNIG30BaHUIO OECTIMIIOTHBIX JICTATENBHBIX aIlllapaToB, KOTOPHIE 3HAYHTENHHO YIPOIIAIOT
TIPOLIECC U TIOBBILIAIOT TOYHOCTH M3MepeHUi. B cratbe nokaszanb! obnactu npumenenus bBIUIA u
TpeOOBaHKs 3aKOHO/IATEIBCTBA B 3TOU chepe AesTeNbHOCTH.

KinroueBble cj10Ba: KaiacTp, 3aKOHOJATENILCTBO, T€0/Ie3HUeCKre paboThl, TONorpaduuecKHit
TU1aH, OECTIMIIOTHBIN JIeTATeNbHbIN armapar.

B coBpeMeHHOIT reozie3ny HCIONb30BaHue OSCIMIIOTHBIX JieTaTenbHbIX arnmaparoB (BITJIA)
CTaHOBUTCSI Bce Ooree pacmpoctpaneHHbIM. BIUIA mpencraBistor coOoOil  aBTOHOMHBIE
YCTPOMCTBA, CHOCOOHBIE OCYILIECTBISITH MOJETHI 0€3 TPHUCYTCTBHMS IJIOTAa Ha OOpTY.
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UcnonbzoBanne BIUJIA B reome3uu MOXET 3HAYMTENBHO YIIydIIUTh MPOLIECC OMU(POBKH
MECTHOCTH, @ TAaKKe IOBBICUTH TOYHOCTH M 3()(PEKTUBHOCTb MPOBEICHHS I'€OJE3MUECKHX
U3MEPEHUM.

Cosnanue TonorpauyecKux IUIAHOB C IOMOIIBIO OECIIMJIOTHUKOB SIBJISICTCS OJHUM U3
Hanbornee 3(PeKTHBHBIX 1 TOYHBIX CIOCOOOB COOpa I'€0/JAHHBIX B HACTOSIIIEE BPEMSI.

TIprmeHeHne GecnUIOTHBIX JIETaTeNbHBIX aNapatoB B Poccuu perynmpyercs KOMILIEKCOM
3aKOHOJIATENIBHBIX M HOPMATHBHBIX AKTOB, KOTOPBIC OXBATHIBAIOT DA3JIMYHbIC ACHEKTHI HX
WCTIONG30BAHMS, HA4YMHAS OT MPABWJI SKCIUTyaTallMd W 3aKaHUMBAs MEpPaMH IO OOECTICYCHHIO
0€30I1aCHOCTH U 3alLUTHI TTPaB YeJIOBEKa.

®DenepanbHbiii 3akoH 0T 19 ampenst 2011 roma Ne 63 - @3 «O BO3IYIIHOM TpaHCHOPTE»
SBISIETCS (PyH/TAMEHTATBHBIM 3aKOHO/IATETLHBIM aKTOM, KOTOPBIH ONpe/iesieT 00Ie PUHLATIET
PETyJMpOBaHMS ABHUAIMOHHOM JesTenbHOCTH B Poccmiickoit @Denepaimm. OTOT  3aKOH
npeJcTaBisier co00i KOMIUIEKCHBI HOPMAaTHBHBIH JJOKYMEHT, OXBAaTbIBAIOIMH pa3IMYHbIC
ACTeKTHl ABHAIMH, BKIIFOYAS WCTOIB30BAHME BO3MYIIHOTO MPOCTPAHCTBA, JIMICH3UPOBAHHE,
cepTH(HUKALHIO U PEryJIMPOBAHUE ACATEBHOCTH BO3IYIHBIX IEPEBO3OK.

B pamkax JaHHOro 3aKOHa YCTaHABIIMBAKOTCS OCHOBHBIC IPABOBBIE HOPMBI, OIpPE/EIISIONIIe
TIOPSITIOK AESTETFHOCTH aBHALFIOHHBIX OPraHM3alMi 1 JIMI], pabOTArOMMX B aBHAIMOHHOI cdepe.
D10 BKMOYaeT B cels NpaBWiia HCIOJIB30BAaHMS BO3IYLIHOIO IPOCTPAHCTBA, B TOM YHUCIIE
YCTaHOBJICHME 30H 3alpera M OTPaHMYEHMs MOJIeTOB, oOecrieueHrne Oe30MacHOCTH TOJETOB U
TIPEOTBPAIIEHIE CTOIKHOBEHHH B BO3TYIITHOM HPOCTPAHCTBE.

3aKOH TAKKE yCTaHABIMBAET TPEOOBAHMS K JIMLEH3MPOBAHUIO M CEPTU(HUKALIMK aBHAIMOHHOMN
JIeSTEIFHOCTH, BKJIIOYAs BBIIady W OT3BIB JIMIGH3MH HA OCYIIECTBICHHWE aBHAIMOHHOM
JIESTEIHHOCTH, a TAKKe YTBEP)KICHHUE CTAHIAPTOB OE30MTaCHOCTH 1 KadecTBa B aBHAIIIN.

B xonrekcte npumenenust BIUIA, naHHbIA 3aKOH UrpaeT KIIFOYEBYIO POJIb B OIMpENeTIeHUN
NIPABOBBIX OCHOB HCIIOJIB30BaHMS BO3MYIIHOTO IPOCTPAHCTBA, YCTAHOBJICHWM TPEOOBaHHI K
cepTH(UKAINN U SKCIUTyaTallMy aBUALIMOHHBIX CPEZICTB, a TAKKE B 00ECIICYCHUH OE30MaCHOCTH
ABHALIMH B LIETIOM.

BecrminoTHple NeTaTeNbHBIE  ammaparhl MPEIOCTABISIOT BO3MOKHOCTH JUISI  BBITIOJTHEHHS
Pa3HOOOPA3HBIX '€OE3UUECKUX PAOOT, BKIIOUAIOIINX:

1.AspodoTocheMKa: METOf MONMydYeHHUs] M300pPKSHHI 3eMHOW ITOBEPXHOCTH C TIOMOIIBIO
adpooTOKaMep, YCTAaHOBJICHHBIX Ha CAaMOJIETaX, BEPTOJETaxX WM OECIIMIIOTHBIX JIeTaTeIbHBIX
armaparax. Llenbro a’spooToChEMKH  SBISETCS  CO3JAHHE KapTOrpaguyecKux MarepHasios,
IUJAHOB MECTHOCTH, OpPTO(OTOIUIAHOB M TPEXMEPHBIX MOJENeH. DTOT METOA  IIHMPOKO
WCTIONB3YeTCsl B TEOZE3MH, Teorpaduu, apXHTEKType, TOPOACKOM IUIAHMPOBAHHH, CEIIBCKOM
XO3SHCTBE, SKOJIOTHH M IPYTHX O0JNACTSIX JULS TIOJTYYCHHUs BRICOKOKAUECTBEHHBIX H300paKEHUI 1
JJaHHBIX O TEPPUTOPHH.

2JlazepHOEe  CKAaHMpOBAHHWE: TIPEACTABISAET COOOW  TEXHOJOTWIO  JIMCTAHIIIOHHOTO
30H/IUPOBAHMSI, UCTIONB3YIOLIYIO JIA3ePHBIC UMITYJIBCHI JUISi U3MEPEHUSI PACCTOSHUIL JI0 3eMHOM
MOBEPXHOCTH WM OOBCKTOB Ha Hed. OCHOBHOWM NPUHIMI palOThl 3aKIFOYAETCS B TOM, UTO
Ja3epHbIe MIMITYJIBCH HICITyCKAIOTCSl HA TTOBEPXHOCTh M oTpaxkaroTcsi or He€. [lo Bpemenm
3aJICPIKKU MEXK/Ty MCITyCKAHHEM MMITYJIbCA M €r0 IPUEMOM OIPEJIEISIeTCs PACCTOSIHUE IO 0OBEKTa
WJIM TIOBEPXHOCTH. JIa3epHOe CKaHMPOBAHUE MO3BOJISAET MOJIyYaTh TOUHBIC TPEXMEPHBIE JIAHHBIE O
penbede 3emim, 00BEKTaX Ha HEW M OKPYKAIOIICH cpefie. Ta TEXHOJIOTHS IIMPOKO MPHMEHSICTCS
B Pa3MYHBIX O0NACTAX, BKJIIOYAs TEOJC3UI0, TEOJIOTHIO, APXUTEKTYPY, CTPOHMTEIBCTBO,
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YIIpaBJIeHHE MPUPOIHBIMH PECYPCaMH, a TAKKE B 00JIACTAX KyJIbTYPHOTO HACIIEAHS U apXEOJIOTHH
JUTSI CO3IaHMST BBICOKOTOUHBIX ITM(POBBIX MOJIETIEH MECTHOCTH, aHAIM3a M3MEHEeHHH JTanmadTa,
KOHTpOJIi 3a OObeKTaMM HMH(PACTPYKTYpbl M JApYTHX TIPWIOKEHHH, rae Tpedyercs
JIeTATM3UPOBAHHAS IPOCTPAHCTBEHHAS HH(OPMALIHSL.

3. VHCrieKimsl W MOHWTOPHHT: TPEICTABISIOT COOOW TIPOIeCChl HAOMIONEHMS, OLECHKH H
KOHTPOJIL 32 COCTOSIHMEM OOBEKTOB, CHUCTEM WM TEPPUTOPUH C LENbl0 OOHAPY)KEHHUS
NPOOJIEMHBIX MOMEHTOB, YIpPaBJICHUs PUCKAMH, TOICPKaHMsI CTaHAPTOB OE30MacHOCTH WU
OIIEHKH COOTBETCTBHSI YCTAHOBJICHHBIM HOPMaM 1 TPEOOBAHFISIM.

4. KaprorpadpupoBanue ¥ KagacTpoBble padOTHI: MNPEICTABISIIOT COOOH  IMPOLIECCHI,
HalpaBlICHHbIC Ha CO3JaHME TOYHBIX KapTOrpauyecKux MAaTepuallioB M YCTAHOBJICHHE
reorpaIecKiX TPAHNIT 3eMETBHBIX YIACTKOB C LETBI0 O(PUIHAIBHOTO yUeTa U IUIAHNPOBAHHUS
HCIIOJIB30BAHHUS TEPPUTOPHH.

5. MOHMTOpHHT' M YIpaBJIeHHE HPUPOAHBIMU PECYpCaMH: IIPEACTABIACT COOOH KOMILICKC
METOJIOB M WHCTPYMEHTOB, HAIIENICHHBIX HA CHCTEMATUUYECKYI0 OIIGHKY M KOHTPOJb 3a
9KCIUTyaTaldell  MPUPOJHBIX  KOMIIOHEHTOB,  BKJIIOYas ~ 3€MJIM,  JIECHBIE  MACCHBBI,
CeJIbCKOXO3ACTBEHHBIE YTrO/ibsl M BOAHBIE pecypebl. Llenbro Takux paboT sBIIseTcs JOCTIKEHNE
YCTOHUYMBOTO PA3BUTHS U ONTHMHU3ALIS KOJIOTHYIECKOro IIaHUPOBaHsL. OLieHKa HCIOIB30BaHHUS
3eMeNnb BKJIIOYAaeT B ceOsl MpUMEHEHHEe TIeOMH(OPMAIMOHHBIX CHCTEM WU JUCTaHLMOHHOIO
30HIMPOBAHMS [T QHAIN3A H3MEHEHHI 3eMeIbHOTO TOKPBITHS, BBIIBIICHUS TUTOMIA/EH, 3aHATBIX
Pa3IYHBIME TUTIAMH HCIOJIB30BAHUSI 36MENb, a TAKKE OLEHKM AMHAMMKH H3MEHEHHH. DTOT
MPOLIECC CYILIECTBEHEH I IUIAHMPOBAHMS TEPPUTOPHATIBHOTO DPasBUTUS W OINPEIENICHUS
HAWTyYIIAX TPAKTUK HCTIONIB30BAHMS 3€MeITb B KOHTEKCTE YCTOHUMBOCTH YKOCHCTEM;

6. I'eonesmaeckre M3bICKaHUS: | 'eone3nmieckre M3bICKAHUS TPECTABIIIOT COO0M KOMILIEKC
MH)KCHEPHO - TeO0/Ie3MYeCKUX pPadOT, HANPABJICHHBIX HA BBIIOJHEHHE W3MEPEHUH C IIEJIbIO
TOYHOTO ONpE/IeTICHUsT TeorpauuecKnX KOOPAWHAT TOYEK Ha 3EMHOM IOBEPXHOCTH. OTH
M3BICKAHKS HEOOXOIMMBI [UTsI CO3aHus IIU(POBBIX MOJieNeil penbeda 1 cOopa TAHHBIX, KOTOPHIC
UCIIOJIB3YIOTCS B IPOSKTUPOBAHUK 1 CTPOUTEIIBCTBE MHKEHEPHBIX OOBEKTOB.

[lpumenenre OECIIIOTHBIX —JICTATEIBHBIX —AaNIapaToB B  T'COMNE3HUYECKHX  M3BICKAHHUSX
MpeJICTaBIsieT Co0OM 3HAYMTENBHBIA IIar B COBPEeMEHHOM Tomorpaduu W  Kaprorpadum.
CpaBHeHHE C TPaJMIMOHHBIMM METOJAMH CHEMKH, TaKMMH KakK a3podoTocheMKa ¢ Oopra
JIeTaTeJbHBIX aITapaToB (CaMoJIeTOB) M KOCMHUYECKas! ChbeMKa C CITyTHHUKOB, TTO3BOJISIET BBISIBUTD
psin npeumytect bIJIA:

1. BIUIA ofecrnieurBaioT BO3MOXKHOCTH TPOBENICHUSI CHEMKH B TPYAHOIOCTYIHBIX WITH
OIACHBIX MECTaX, K KOTOPBIM CITyTHHKH MOTYT FIMETh OTPAaHHYEHHBIH JOCTYIL. DTO O0COOEHHO
B&KHO JUISi MOHUTOPHMHIA T€0/IE3NYECKHX OOBEKTOB Ha MECTHOCTH C HEPOBHBIM peibe()oM U B
YCJIOBUSIX OTPaHUUEHHON BUIMMOCTH;

2. BIUIA mo3Bomstior OBICTPO MOJydYaTh BBICOKOKAUECTBEHHBIE MAaHHBIE C BBICOKHM
paspelieHeM ¥ TOYHOCTBIO. OTO OCOOGHHO TIONE3HO JUId 3a7ad  MeJIKOMAcIITaOHOM
KapTorpaduH, KaJlaCTPOBBIX paboT, apXEOJIOrHYECKHX UCCIIEI0BAHUHA 1 1Ip.;

3. Crewmxa ¢ ncnonsioBaaneM BITIA oOpaHO TpeOGyeT MeHBINX 3aTpaT 1Mo CPaBHEHHIO C
TPAJMIIMOHHBIME METOJaMH, TaK Kak He TpeOyercs OOJbLIOro KOJIMYECTBA IEPCOHAIA U
CIIELUAIBEHOTO 000pYI0BaHMS;

4. CoBpEeMEeHHBIC CHCTEMbI HABUTALIMH M ABTOMATHYECKUE CHCTEMbI YIIPABIICHHSI TIO3BOJISOT
JIOCTUTaTh BBICOKOM TOYHOCTH B JaHHBIX, momydeHHbIX ¢ BIUJIA. Dto nmemaer BO3MOXHBIM
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HCIIOJNB30BAHUE JIAHHBIX UL WHXKGHEPHBIX M KaJaCTPOBBIX M3bICKAHMIl, OOHOBJICHHUS
KapTorpadMIecKix MaTepHalioB 1 T.JI. 0e3 HEOOXOAMMOCTH B JIOTIOJTHUTETLHOIN KOPPEKIINY;

5. BIUIA moryr ObITb ONEpaTHMBHO 3aACHCTBOBAHBI [UIS IPOBENCHHS MOHUTOPUHTA U
OBICTPOrO pearvpoBaHMss HA M3MEHEHHs B TPUPOJHOM cpeie Wi B MH(pacTpykrype. 1O
OCOOEHHO BKHO JUIS 3a7ad KPU3HCHOTO YIIPABIIEHMS, OLEHKU ymiepOa Iocie CTUXMIHBIX
OeCTBUM U T.11.

Taxkum 00pa3oM, OECIHIIOTHBIC JIETAaTeIbHBIC alIapaThl HAXOMAT ILMPOKOE NPUMEHEHHE B
COBPEMEHHBIX KaJaCTPOBBIX M 3EMIICYCTPOMTEIBHBIX paboTaxX, a Takke B MOHHTOPHHTE
3eMeJbHBIX PECYPCOB.

CnucoK MCIoJIb30BaHHON JIHTEPATYPhI:

1. TTocranossnenue [IpaBurenscra Poceuiickoit ®enepariu ot 21 HosiOpst 2014 rona Ne 1262,
«O0 yrBepxaennu [IpaBr rmoneToB B Bo3ayIiHOM npoctpancTBe Poccuiickoit deneparmin.

2. Tlocranosnenue IlpaBurenscrBa Poccuiickoit ®eneparmu ot 16.02.2015 Ne 99 «O6
yTBepykaeHun [IpaBui SKcrTyaTaiy OeCMIOTHBIX BO3IYIIHBIX CHCTEM IPAXKIAHCKOH aBHALIHID)

3. INocranoBnenue [IpaBurenscrBa Poccuiickoit deneparmu ot 23 okts10pst 2014 roga Ne 1081
«O Mepax 1o oOecriedeHnI0 Oe30ITacCHOCTH TIOJIETOB OECIIMJIOTHBIX BO3JIYIIHBIX CHCTEM Ha
tepputopru Poccuiickoii Deneparim»

4. MurpodanoB EM., Hlaiirypa H.C., 3anetxunit A.B., CepedpsikoB C.A., Jlummu M.H.
OCHOBBI TIPUMEHEHNS OECTIMIIOTHBIX a3pOOTOCHEMOYHBIX crcteM. byprac: M3n - Bo UXHUUT,
2023.125¢c.

5. Typk I'.T"., Kapaués H.K. Mcronp3oBanye GecnioTHBIX JieTaTebHbIX anmaparoB (BILUJIA) B
reozie3nn // Bexrop ['eoHayk. 2023. T.6. Ne2. C. 56 - 60.

© dponos C.U., 3aukun B.B., 2024
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HPUMEHEHHUE 3EMEJIBHO - KAJJACTPOBOM HHOOPMALIUA
TP AHAJIU3E DOP®EKTUBHOCTHU UCITIOJIb30BAHUSA
IrOPOACKHUX 3EMEJIb

AnHoTamusi. B pabore mMccienoBaHbI  TEOPETHYECKHME  OCHOBBI  A(eKTHBHOCTH
3eMJICTIONB30BAHMS B TOPOJIE 1 €€ OCHOBOIIOJIAraloIHe TIOKA3aTelH, UCTI0NIb30BAHNE KalaCTPOBOM
MH(OPMALMH P 000CHOBAHUH SKOHOMUYECKOH 3(()eKTHBHOCTH. BhIABICHBI 3aTpyIHEHUS TIPH
thopmupoBarnn OaHka KamacTpoBoi MH(opMarmH. ChOpMHUPOBAaHB! M M3JIOKEHBI PEIICHHS,
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COCTaBJICHHbIC HA OCHOBE IIPOBEICHHOIO MCCIEOBAHM, a TAKKe JIONOJIHEH HH()OPMAIMOHHBIH
0asyuc pe3yibTaTaMyd TPOBENECHHOH pa0oThl. BprmcieHa W W3JI0XKEHAa SKOHOMHYECKAs
3 HEeKTUBHOCTD, TTOTYUCHHASI B PE3YJIbTATE IPOBE/ICHHUST KOMILICKCHBIX KaJ[aCTPOBBIX PaboT.

KitroueBbie c10Ba: 3eMIIeNoONb30BaHKE, KalaCTPOBBIE Pa0OThI, TEPPUTOPHAIIEHOE Pa3BUTHE,
3¢ HeKTHBHOCTB.

3eMenbHO -  KajacTtpoBas —HMHQOpMalWms  ABISETCS  OAHMM M3 TOCYIAPCTBEHHBIX
MHGOPMALIOHHBIX PECYPCOB M UIPAET BAYKHYIO POJIb B PEryJIMPOBAHUN 3€MEJIbHBIX OTHOLICHHH,
YIpaBI€HUH 3€MEIbHBIMH PECypcaMd M B 3EMEJIBHOM HAIOTOOOJIOKEHHH. 3€MENbHO -
KagacTpoBas MH(MOpMAIUs HEOOXOaUMa JUIS MPUHATHS KaKMX - JIMOO PELICHHid, HarmpuMep, ¢
LENBIO Pa3pabOTKK TEHEPAIHHOTO TIaHA TOPO/Ia MIIM CEIIbCKOT0 MOCENeHHs, Ut ()OpMUPOBAHNSE
JIOJITOCPOYHOM CTpaTeruy pa3sBUTHsI HACEJIEHHOTO IyHKTA, KOTOpas, B CBOK OU€pE/lb, JOJDKHA
obecreynBaTh COLUAIBHO - SKOHOMHYECKOE, MPOCTPAHCTBEHHOE M MH(PACTPYKTYypHOE Pa3BUTHE
TEPPUTOPHHL.

B Hacrosmee BpeMs  aKTyalbHOCTh  O0OCHOBaHMs — 3((EKTMBHOCTH  TOPOZICKOro
3eMJICTIONB30BAHMS C UCIIOJIB30BAHUEM KaJaCTPOBOM MH(BOPMALIMN BhIPaKEHA JIOCTATOYHO SIBHO,
M 3aKII0YAeTCs B OKBMBAICHTHOCTH CBEIEHHH, IOMy4aeMbIX B pE3YJIbTaTe IPOBEICHMUS
KaJlaCTPOBBIX padoT, M PElIeHHH, TIPUHIMAEMBIX B TPOLECCEe YIPABICHUS TEPPUTOPUATHHBIM
pasButeM. JlocToBepHas, TMOJHAs M CTPYKTYpUpOBaHHas  HMH(OpMAIMS  SIBIACTCA
OCHOBOIIONArafolieil Npu NPUHATHH MHOTOOOPA3HBIX DELICHHWH B YIPABICHUH pPa3sBUTHEM
TEPPUTOPHIL.

‘YnpasiieHue TeppuUTOpUATIbHBIM PA3BUTHEM COCTOUT M3 HECKOIBKHX CTaIUI:

— peleHue, PUHATOE OTHOCUTEIILHO TEPPUTOPUAIIBHOTO PA3BUTHS;

— BBIOOp HEOOXO/TMMBIX KaIaCTPOBBIX JJAHHBIX;

— YTBEpIKICHHE BBIOPAHHOIO PELICHMS W MOCIIC/YIOLIee Orpe/eieHie (pakTopoB, B MOIHON
Mepe OTPAKAIOIIMX JIOCTIKEHHUE 1IeNIeH yNpaBIIeHHUS;

— OCYILECTBJICHHE KOHTPOJISA 33 HAUICKAIIMM BBIIOJIHEHHEM IOCTAaBICHHBIX 3ajad, B
pesyJbrate MpPUHATHS PpEICHUs, IyTeM BHIOM3MCHEHMsS KaJacTpoBOH HMHQOpMaLMH O
TEPPUTOPHHL.

OCHOBBIBaSICH Ha JAHHBIC CTaauH, ObUT pa3paboTaH aJrOpUTM HPHUMEHEHHsS KaJacTPOBBIX
CBEJICHWII 110 OCHOBHBIM BHIAM pEIICHMI, MPUHIMACMBIX B XOJI€ YNPABICHWS pPa3BUTHEM
TEPPUTOPHHL.

TH. Xurynmna roBopuT O moOKasaTene 3eMJICOTHA4d, Kak 00 HWTOrOBOM MOKasarelle,
BbIpakaromieM 3pGeKTHBHOCTb 3eMIICTIONB30BAHUS.

Yame Bcero mnokasarellb 3eMJICOTAA4YM MCHOJB3YeTcs IPH  pacyeTe 3KOHOMHUYECKON
3¢ (HheKTHBHOCTH NCTIOIB30BAHMS 3eMeJTb CEITLCKOX03SHCTBEHHOTO HA3HAYEHHUSI M PACCUNTHIBACTCS,
KaK OTHOIIICHHE CTOMMOCTH BaJIOBOW IIPOIYKLIMM K CTOMMOCTH 3eMEJIbHBIX PECYPCOB.

Hecmotpst Ha exeronHoe yBermueHue oopariennii B ETPH no Bompocam rocyaapcTBeHHOrO
Ka[JacTpoBOIO y4eTa WIM TOCYJapCTBEHHOM pErucTpaluM, a TakKe 10  BOHPOCaM
3eMJIeYCTpOICTBa, MpenocTapieHus nHpopmaimu U3 EI'PH, ycTaHOBIGHHUS rpaHUI] 3eMENTbHBIX
YYaCTKOB, CHPABEJINBO OTMETUTb, 4TO (JOPMUPOBAHHE OTPOMHOIO M BMECTE C TeM JJOCTOBEPHOIO
W CTPYKTypHUPOBAaHHOTO MAacCHBa Ka/JaCTPOBBIX IAHHBIX 3aTPYJHEHO B CBS3M C OTHOCHTEIHHO
HEBBICOKUM CTpeMJIeHHeM IpaxkaaH oOpamareest B ETPH ¢ menmblo perucrpaiim JaHHBIX O
HEJIBIDKAMOM HMMYILeCTBE. BO3MOXKHOIM NpUYMHON Takod MNpOOJIeMbI MOXKET SIBISITBCS Kak
TAKOBOE OTCYTCTBHE IOJIOKEHMS, KOTOpoe 00s13a/10 Obl TpakJaH MHUIMMPOBATh HPOBEICHUC
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KaJIACTPOBOIO y4eTa KakuX - JIMOO M3MEHEHMI 00BEKTOB HEIBIXKHMOCTH. BMecTe ¢ Tem, 3aka3
YCIIYT MO TOATOTOBKE MEXEBOIO WM TCXHMYECKOTO IUIaHa MPEICTABIseT CO00i (DMHAHCOBYIO
3aTpaty, KOTOPasi MOYKET SIBJISITHCS SKOHOMUYCCKH HEBBITOTHON /TSl HEKOTOPBIX COOCTBEHHHKOB.
3a4acTyio, OOBEKTHl HEABIKUMOCTH OCTAIOTCS HE 3aperiCTPHPOBAHHBIME B CIydae, KOT/a
COOCTBEHHHMKOM TaKOr0 00BEKTa HE 3aITAHUPOBAHO MPOBEICHHE KAKKX - JIHO0 MEPOIPHUSATHI C
HUMH, HAIIPUMEP, TIPOJIAXKH.

AHaM3Mpysl CBENEHWS] WCIONB30BAHMS KAacTPOBOM HMH(pOpMAIMK TIpH  0OOCHOBAaHUU
3((HEeKTHBHOCTH 3EMIICTIONB30BAHISA B KOHTEKCTE JICHCTBYIOMIETO 3aKOHOMATENECTBA MOMKHO
CJIeNaTh CICIYIOIIHE BEIBOIBL.

1. OcHOBHBIMH HOKa3aTeN MU 3P (HEKTUBHOCTH 3eMJICTIONB30BAHUS SBJIIOTCS:

— CTaOWILHOCTB TPAHHLL U ONITHMATIbHASI CTPYKTYPA 3eMJICTIONB30BAHH;

— HaJUIeKaIlee SKOJIOTMYECKOe M KaueCTBEHHOE COCTOSHHE 3eMelTb;

—3((EeKTUBHOCTB MPOM3BOJICTBA HA TEPPUTOPHH;

— olecrieyeHre HaIEKAIMX YPOBHEHN 3eMeNbHBIX IUIATEKEH 32 MCTOIb30BAHHE 3eMENBHBIX
PECypcoB B OIOIDKET MYHHIIMIIATUTETA.

2. HeocrnopuMbIMH TIPEHMYIIECTBAMU HCIIOJIB30BAHMS KAJ[ACTPOBOII MH(OpMALMK  IpH
000CHOBaHHH A((PEKTHBHOCTH 3EMJICTIONB30BAHNS  SBISFOTCS  aKTYaJIbHOCTh, BO3MOXKHOCTb
JCTalin3allii Ha PasHbIX YPOBHAX YIIPABJICHUSA, IOCTOSHHOE W CHUCTCMATHYCCKOC YBEIMYCHUEC
0a3bl TaHHBIX KaJacTpa, CPAaBHUTEIBLHO HEBBICOKAs CTOMMOCTH 3aTpaT Ha MPOBEJCHHE padoT Mo
MOATOTOBKE, YTOYHEHWIO WM BBIBICHHIO KaJAaCTPOBBIX CBEICHHMH, B YaCTHOCTH IIPU
YCTaHOBJIEHUH ITyOJIIMIHOTO CEPBUTYTA M TIPH IPOBENIEHIH KOMITIEKCHBIX KaJIaCTPOBBIX PadoT.

IIpoBeneHre KOMITIEKCHBIX KaIaCTPOBBIX pabOT MPEICTABISIET COOOH ONTHMAIBHBIA CIIOCO0
MaCcCOBOTO YTOYHEHHMs JAHHBIX 00 OOBEKTC HEIBIDKMMOCTH, TAaK KaK ONHMM W3 BaKHEHIIMX
KputepreB d(Q(HEKTUBHOCTH 3eMIICTIONB30BAHHS B TICPCIICKTHBE SBICTCS TOYHOCTh M Ka4ecTBO
HH(pOPMALH, KOTOPOe OOECIICUMBACTCS KOOMepalyeil Mpu MPOBEACHHH KaIaCTPOBBIX PaboT.
Tarke MX MPEMMYIUECTBO 3aKIIOYACTCS B OTHOCHTEIBHO HEBBICOKOM CTOMMOCTH pabor,
OKYITaeMOCTb KOTOPBIX BBIP&)KEHA B MOBBIICHIN MHBECTUIIOHHON TIPHBJICKATEIbHOCTH 3EMENb,
TOBBIILICHUN HAJIOroo0JiaraeMoii 0asbl, a TAKKe BOBJICUYCHHUE B 00OPOT 3eMElib, KOTOPhIC paHHES
He HCTIOTb30BAJIUC.

3arpyaHeHns B (JOPMHpPOBAHHH OaHKA JAHHBIX KAJAaCTPOBOH HH(MOPMAIMH 3aKITI0YAcTCs B
HI3KOM CTPEMJICHHN IPaKIAH CAMOCTOSTENBHO HHUIIAPOBATH YTOUHEHHE TAHHBIX 00 00BEeKTax
HEJIBIKUMOCTH, a TaKKe MOCIENYIOIIyIo peructpauuio Takux JanHeix B EI'PH. HecMotps Ha
roCyJapCTBEHHOE (DMHAHCHPOBAHUE MPOBECHHS KaJACTPOBBIX PAdOT, MPOLICHT TEPPUTOPHUH, Iie
HCO6XOI[I/IMO MPOBOIUTE YTOYHCHHUE TPAHULl OCTACTCA BBICOKHM. CHM3UTHL TIOKa3aTellb
HEYUTCHHBIX 00BEKTOB HEABMKUMOCTH TO3BOJIUT Pa3paboTKa MOMOXKEHUs B 3aKOHOJATENBCTBE,
00S13bIBAIOIIIETO IPAXKIIAH TIPOBOIUTH KAIACTPOBBIN YUET B CITy4ae KaKuX - JTM0O M3MCHEHHH.
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OYHKIIMOHAJIbBHOE 30OHUPOBAHUE
KAK OJIUH U3 CIIOCOBOB BJIATOYCTPOMCTBA TEPPUTOPUU

AnHoTanys. B coBpeMeHHOM Mupe Bce OOJBbIIE JIOCH BOTHYIOT SKOIOTHYECKUE IPOOIEMBL.
Iyt u crocoObl 3a00ThI 00 OKPYXAOIICH Hac cpele pasinuHbl Permas Xorst Obl OnHY
HPOCTEHIIYIO 3a/1a4y M0 yPEeryJIMpPOBAHHIO MPUPOIOOXPAHHON O0OCTAHOBKH, YEIIOBEK CIIOCOOCH
Hal{TH OTBET Ha PEICHHE LEIOr0 KOMIUIEKCa BO3HUKIIMX BOIPOCcoB. Co3/aHme PeKpealiOHHbIX
30H, O3€JICHEHHE M OJIarOyCTPOICTBO TEPPUTOPHII SBIACTCS OAHUM W3 HauOosee BaXKHBIX
acnekToB JaHquadTHOro crpouTesbeTBa. DYHKIMOHATPHOE 30HMPOBAHHE W PailOHUpPOBAHKE
TPUPO/IHBIX TEPPUTOPHIA, HAXOAIIMXCS B TIONB30BAHMM Y 4YEJIOBEKA — OJMH U3 CIOCOOOB
PeLIeHNs TaHHOTO Bompoca. bplia m3ydeHa TeppuTopHs, IIPOBEICH e¢ aHaIN3, C IOCIIEAYIOIEH
Pa3pabOTKON TPOEKTa MO YJIYYIICHHIO SKOJOTHYECKOTO COCTOSHHS JAHHOW TEPPHTOPHH H
TYPUCTHYECKO - SKOHOMUIECKOH 0OCTAHOBKH paiioHa HCCIIeIOBAHHL.

KiroueBble CloBa: 30HHPOBAHHE, TEPPUTOPHS, ONAaroyCTpoiCTBO, pEeKpealoHHas 30Ha,
HPUPOHAS CPEJIA, IPOEKT.

OYHKIMOHAIBHOE 30HMPOBAHKE SIBIISIETCSI OCHOBOM TPOCKTHPOBAHUS JIFOOOM MapKOBO 30HBL.
DyHKIMOHAbHAST 30HA — TEPPUTOPHS ¢ OHON (DYHKIMEH, 3T0 MOXKET OBbITh CHOPTHBHAS WA
JIeTcKasl ILIOIIAIKa, aJllesl, LIBETOYHas KOMIIO3ULIMS U rpodee. MecToronozxkeHue, KoHUryparys
U JIMHEHHble pa3Mepbl (DYHKIMOHAIBHBIX 30H TapKa OMPENEIIIOTCS C YYETOM CIEHYFOLIMX
thakropos [1]:

- 0coOeHHOCTH JaHMMA(THBIX YCIOBHI MPOSKTUPYEMOro YydacTKa (KpyTh3Ha penbeda,
OpHEHTALHS CKIIOHOB, OJIM30CTh BOIOEMOB U T. IL.);

- OTCYTCTBHE WM HAIMYKE HA MPHIICTAIONMX K TAPKy TEPPUTOPUSIX HCTOYHUKOB 3arpsi3HCHHS
OKpY’KaroIIel cpesibl (YJUIIbI C THTCHCUBHBIM JIBHIKEHHEM aBTOTPAHCIIOPTA, KOTEBHBIE U T. I1.);

- yIoOHoe pazMelteHre (yHKIMOHATBHBIX 30H MapKa 110 OTHOLICHHIO K BXOJAM CO CTOPOHBI
HPWICTAIOMINX SKWIBIX M OOIIECTBEHHBIX TEPPUTOPHII U OOBEKTOB, a TakKe (DYHKIMOHAIEHBIX
30H Mapka MKy co00if;

- OXKHIaeMast IHTEHCUBHOCTB U HAIIPaBIICHHS [IEPEBIDKEHHS TIOCETUTENIEH IO MapKy.
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Co31aHue PEeKpPEalMOHHBIX 30H, <«3EJICHBIX OCTPOBKOB IPHUPOJIbDY 3HAUMTEIBHO CHIDKACT
CTEIEHb BO3/ICHCTBUS MHIYCTPUAIIBHO - MPOMBIIUICHHON Cpe/ibl Ha YelloBeKa. 3710pOBbE JIFO/CH
SIBISICTCS. LICHTPAIGHBIM 3BCHOM B (DOPMHPOBAHMM YCIOBUH HX TNPOXKUBAHHMS M PA3BHTHSL
JlesTenbHOCTh YeNoBeKa, OCYIIECTBIsieMas B CBOOOJHOE BpeMs, C LENIbIO BOCCTAHOBJICHHUS
MOPAIBHBIX U (PU3MUECKNX CHIJT JJOJDKHA OCYILECTBILITECS MMEHHO Ha Takux TeppuToprsix. C ux
HOMOIIBIO JOCTUTAeTCsl BCECTOPOHHEE DPAa3BUTHE JIMUHOCTH, HE CBS3aHHOC C BBIIOIHEHHEM
TPYZIOBBIX O0SI3aHHOCTEH.

PacruTensHOCTE MOJKET OBITH MCIIONB30BaHA B ApXUTEKTYPHOM M IUIAHUPOBOYHOM pEILICHHN
KaXJOro HACEICHHOTO MyHKTa JUIA CaMbIX pa3M4HbIX Iened. bmaromapst Gonbiiomy
APXUTEKTYPHO - IUIAHUPOBOYHOMY M CAHWUTApPHO - THIMEHMYECKOMY 3HAUCHUIO, 3CJICHBIC
HACWKIEHMS SBJIIOTCA OJHMM W3 OCHOBHBIX CJlaraéMblX, OOpasyIOLIMX KOMILIEKC
PEKPEAIMOHHBIX 30H B HACEJICHHBIX ITyHKTaX.

JlanmmadTHO - peKpealMoHHas TEPPUTOPHsT BKIIFOYAET TOPOJACKUE JIeCa, JIECOTIApKH,
JIECO3AIUTHBIE 30HBI, BOZOEMBI, 3eMJIH CEIIbCKOXO3SHCTBEHHOT OMCIIONB30BaHMS U APYTHE YIOAIbS,
KOTOpBIC COBMECTHO C IapKaMH, CaJaMH, CKBepaMH M OyibBapaMM, pasMeIacMbIMH Ha
CeNUTEOHOM TeppUTOpHH, (POPMUPYIOT CUCTEMY OTKPBITHIX IIPOCTPAHCTB [4].

30HMpOBaHME 3AKIIOYACTCS B ONPENENCHWM COCTABa, MECTOIOJIOKEHHUS, —IUIOIIAH,
KOH(DHIYpalUy ¥ JIMHEHHBIX Pa3MEPOB OCHOBHBIX 30H TapKa, BBIMOIHSIOUINX Pa3HbIe (yHKIMH
[3].

CocTaB ¥ IUIOIAAN OCHOBHBIX (DYHKIIMOHAIBHBIX 30H ITapKa ONPEIETISIOTCA B COOTBETCTBUM C
(YHKIMOHATBHBIM — MPOQUIEM IapKa, XapakTepoM COBPEMEHHOIO M IIEpPCIEKTHBHOIO
HCTIOJB30BAHMUS PUJICTAIOINX K ITAPKY TEPPHTOPHUI.

PazpaboTka mpoekTa JaHMUA(THON OpraHM3alMM paifioHa — OJHA M3 OCHOBHBIX 3a]ay
01aroycTpoiicTBa HACEICHHOM MECTHOCTH. IIpOEKT JOIKeH MAakCHMAIbHO —Y4YWTBIBaTh
NPUPOJIHBIE  OCOOCHHOCTM MECTHOCTM — OKpYXKarommid saHmuadr, KimMar, penbed,
PacTUTENBHOCTh U T.A. B 3TOM cilydae mpoBOAMTCS BCECTOPOHHSS IPEABAPHTENbHAS OLICHKA
COCTOSIHHSL, A TAKKE BO3MOKHOCTEH H3MEHEHS] MECTHOCTH TIPH AU3aifHe OTAEIBHBIX TEPPUTOPHIL,
YTO SBISIETCS OOS3aTENbHBIM  YCIIOBHEM [ TPABWIBHOM OpraHM3aluy  JaHamadTHOro
MPOEKTUPOBAHKS. B CBSI3M € 3TMM Ha CTajMHU MPOEKTHO - W3bICKATENICKUX PadoT a1 madTHOro
CTPOUTENBCTBA POBEICH TIIATEIbHBIN aHAIN3 BCEH TEPPUTOPUH.

WmkeHepHast MOATOTOBKA O3ENEHAECMBIX TEPPUTOPUN — 3TO KOMIUIEKC PabOT MO CO3JAHMIO
YCIIOBHI ISl IPOBEICHHSI OCHOBHBIX PabOT IO O1aroyCcTpoiCTBY U 03eseHeH 0. B 3aBucumoctu
OT pa3MepoB OOBEKTa, €ro 3HAYMMOCTH, BBIIONHAEMBIX (DYHKIMH, a TakoKe C y4eTOM BIIMSHIS
MPUPOJIHBIX (PAKTOPOB CPE/ibl, CTEINCHH aHTPOIOTCHHBIX HArPy30K COCTAB M COZiepyKaHHe padoT
T10 MH)KEHEPHOH MOJIr0TOBKE TEPPUTOPHHI MOYKET ObITh Pa3HOOOPA3HBIM.

OCHOBHBIMH 3a/1a4aMi HHKCHEPHOH MOJITOTOBKK TEPPUTOPUH SIBIISFOTCSL:

4. OCBOOOKIICHHE TEPPUTOPHH OT MycOpa, OCTATKOB (DYHIAMEHTOB, 3aChIlIKa SIM,
yriTyOJIeHu i, yiaieHue KaMHel;

5. yHaJeHHe CyXHX, OTMHpAIONIMX, 3apa)KeHHBIX BPEIMUTEIAMH U OOJNE3HAMH JIEPEBBEB U
KyCTapHHKOB;

6.  OYMCTKA TEPPUTOPHUH OT BETOK, JIMCTBBI, & TAKKE OT MEJIKOTo OBITOBOIO MyCOpa, CTEKJIa;

7. 3aUTa [EHHBIX APEBECHBIX PACTEHHH C TOMOIIBIO CIEHUAIBHBIX HPUCTIOCOONCHNMI,
POBEZICHHE MEPOIPHSATHIA 110 YXO/Ty 32 LICHHBIMH PACTEHHSIMHU - 00pe3Kka BeTBel 1 1100EroB;

8. 3ammra OT BETPOBOH HPO3HH, OT CMBIBA ILIOJIOPOHOTO CJIOS [IOUBBI U APYTHE.
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B x071€ IpoeKTHpOBaHys BBIMOIHEHBI CIIS/IYIOIIME 3a/1a4H:

1. VI3yueHsl TeOpeTH4ecKrue OCHOBBI 30HMPOBAHHS TIPUPOIHBIX TEPPUTOPHUIA TAKOTO THIIA.

2. V3ydyeHa TNPUPOHO - DKOHOMHYECKAS M KIIMMAaTHYeCKas XapaKTEpUCTUKA H3y4acMOH
TEPPUTOPHHL.

3. TlpoBemeHO 30HMPOBAHWE TEPPUTOPHHM MMApKa CENBCKOTO TOCENEHUs.. Db BbIeneHsI
CIIEIYIOIIKE 30HBI OOBEKTA MPOCKTHPOBAHKS: 30HA THXOTO OTHbIXa 2345 M, 30HA AKTHBHOTO
oT/pIXa 11 nereit 1376 M2, 30Ha (PU3KYIIBTYPHO - 03710pPOBUTENBHBIX MeporpusTHii 2380 M , 30Ha
KYJIBTYPHO - pa3BJIeKaTeNbHbIX MeponpusTiii 1355 M.

4. TlpoBeneHO G1ArOyCTPOHCTBO TEPPUTOPHH TapKa, KOTOPOE BKIIFOUANIO B CE0s1 MEPOIIPUSTHS
TI0 YCTPOWCTBY pa3BIIEKATENbHBIX COOPY)KEHHH, JETCKOW M CHOPTHBHOM IUIONIA/IOK, CHCTEMBI
OCBEIIICHMsI, CKaMeeK, OecesloK, YPH, OpTraHM3alksl CHCTEMBI 03€JICHEHHS, CO3IaHNe JOPOXKHO -
TPOTMHOYHOHN CETH.
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COJIEPKAHHE
®U3NKO-MATEMATHYECKUE HAYKH

3yoko C.H., 3yokosa JI. 1.
OCHOBHBIE HATIPABJIEHU A PEAJIU3ALIVN
BOCITIUTATEJIBHOI'O ITOTEHITUAJIA YPOKA MATEMATUKU

TEXHUYECKHE HAYKH

AxentbeB A.H., Koncrantunora 1.B.
OLEHKA ITAPAMETPOB KAYECTBA IIOBEPXHOCTHOTI'O CJIOA
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