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ABSTRACT

Increasing global climate change has had potential impacts on business operations and
gets uncertainty and the mining industry is highly dependent on the climate. The purpose of this
study is to estimate the impact of climate change risk on the financial performance of Mongolian
mining companies. The study sample includes 16 Mongolian companies in the mining industry in
the period of 2011-2021. Climate change was assessed using the Climate Risk Index (CRI). The
panel least square regression and panel structure VAR models were used to examine the impacts
of climate risks on the company’s financial performance. Empirical results show that an increase
in the CRI score by 1 increases the ROA by 0.2, and the one-time shock is expected to stabilize
after one year. There is a statistically significant positive relationship between climate risk and
the financial performance of mining companies. An increase in extreme weather events will have
a negative impact on the financial performance of Mongolian mining companies after 2 years. As
mining activity increases, climate risk increases, and businesses need to consider climate risk
assessment. Furthermore, it could add climate events to the model, which include storms, floods,
and drought.
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INTRODUCTION

In the last decades, accelerated expansion of industrialization and urbanization is
increasing global climate change through greenhouse gas emissions[1][2]. Greenhouse gas
emissions from human activities is increasing about 250 times faster than it did from natural
sources after the last Ice Age (NASA, n.d.). Global temperature has risen by 1.1°C since pre-
industrial (1880-1900) period, and that increase is mainly owing to human activities on the sixth
assessment report of the Intergovernmental Panel on Climate Change [3]. The above statistics
show that climate change risk mitigation measures are recognized as essential globally. The World
Economic Forum has identified the highest global risks in the next decade. Climate action failure,
extreme weather and biodiversity loss risks are primarily prioritized on the list according to the
sustainable development goals[4]. Furthermore, the impact of climate change on the socio-
economy of countries is expanding. The world bank has announced that it will work to finance
climate measures by mitigating the risks associated with climate change in developing countries.

The main opportunity to mitigate climate risk is declining energy-intensive, material
convention industries which include heavy manufacturing industries [5]. Increasing evidence of
the detrimental effects of climate change on the mining industry has emerged in recent years.
According to Lukas Rittinger and Adelphi report that due to extreme climate events impact major
mining regions such as Mongolia, Chile, and Australia are facing difficulties[6]. The mining sector
is sensitive to climate change due to the dependence of operations and materials on suitable
climatic conditions. Studies results showed that the mining industry and the raw materials used in
mining are vulnerable to climate change[6],[7],[8]. According to Marshall, Dale Pearce, Tristan
Ford, James D 35-48% of the mining companies that climate change has affected their
operations[9]. In addition, some studies have reported that the characteristics of the region where
mining company is located is a reason for sensitivity to climate change. Instances A reported that
those located in the permafrost region mining companies are at higher risk [10]. Climate change
events have an indirect negative impact on the argue between mining companies and citizens. The
mining industry will be impacted by changing climatic conditions in both direct and indirect ways
[71. [4].

There is a general understanding that enterprises that operate in areas with severe weather
conditions or whose operations depend on natural conditions are directly affected by extreme
weather events. These events create significant financial risks and opportunities related to climate
change and may affect the Company's revenues, expenses, assets, and liabilities, as well as its
financing [10]. As markets are interconnected, if climate change risks impact the industry, the
associated upstream and downstream industries will also be indirectly Measuring the impact of
climate change on company operation will help to mitigate uncertainty due to climate change.

The Mongolian mining sector accounts for 24% of the gross domestic product in 2022
implicated. Mongolia is a country with abundant natural resources and a mining sector that has
played a major role in economic growth. Last decade increasing percentage of the mining industry
in GDP by around 40% (NSO, 2023). Mongolia's spending on environmental restoration in 2020
is 70 percent of its total mining production in GDP. Ranking Mongolia has a strongly continental
climate, with large-scale fluctuations of temperature in a year. Weather is extremely changing and
has four seasons in Mongolia and it ranges between -30°C from +30°C yearly. Average annual
climate change and declining precipitation. The average annual rainfall of 2022 for Mongolia was
200.6 mm, which was the 19" year with the lowest rainfall since 1940 [11].
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Figure 1 Average temperature anomaly, Global
Source: Met office Hadley Centre (HadCRUTS)

Mongolian has important degree Celsius of average temperature, which is 2°C with
warming higher that global average Fig I. Rainfall declines reported between 1940 and 2015 from
Asian Development Bank report [12]. Few studies that specifically examine the impact of climate
risk on mining companies in the Mongolian context Davaajaragal, Anand.B, Khosbayar.E has
identified impact of climate change on Mongolian socio-economy. According to study an increase
in temperature by 1 degree reduces the growth of the Gross Domestic Product by 0.48 percent, and
the one-time shock is expected to stabilize after 3 years[**]. However, the mining sector is highly
vulnerable to climate change, which may pose a risk to the financial operations of mining
companies. Purevjav and Narantsetseg (2018) analyzed the environmental risks faced by mining
companies in Mongolia, such as water scarcity, land degradation, and pollution. Research has
shown that these risks have a significant impact on the financial performance of mining companies,
and that companies that take measures to manage these risks improve their profitability and
stability. But the scientific evidence is still weak.

On how climate change might affect mining operations and the extractives industry, there
is comparatively little information. Although some initiatives are underway to acknowledge and
address the susceptibility of the mining industry to climate change, comprehensive evidence-based
knowledge that covers the full spectrum of causal interactions and links between the two is still
scarce. Therefore, provide the evaluation of the impact of climate change risk on the financial
performance of top mining companies operating in Mongolia.



LITERATURE REVIEW AND HYPOTHESIS DEVELOPMENT

Climate change is an ample issue faced globally, and cannot be affiliated separately by the
country. The impact of climate change affects companies’ operations despite of location.
Expanding the impact of climate change effect various sectors, especially the mining industry.
Climate change risks affect global economic, geopolitical, social and technological risks, and these
impacts can directly or indirectly affect a company's financial performance. Thus, climate change
risks impact getting a variety of production processes, for example, infrastructure getting
unexpected weather could be having difficulties with the distribution channel. As global
temperatures continue to rise, it is increasingly important to understand and predict the impact of
climate change risks on economic activity [14].

Climate change risks are reshaping the business environment and facing systematic risks
for firms of each country [15]. Climate change affects through gross domestic product and gross
national product of the economy depending on a country’s level of growth in the longstanding
[16]. Climate change can have both direct and indirect impacts on a company's financial
performance. Extreme weather and climate risk indirectly affect core business activities [4].
Several studies have examined the relationship between climate risk and financial performance in
the mining industry. CDP has published a report on the impact of climate change on the mining
sector, including a study covering the Asia-Pacific region. The report shows that the mining sector
in the Asia-Pacific region is highly exposed to climate risks such as water scarcity, extreme
weather events and regulatory changes. In addition, research shows that companies that manage
climate risks effectively can improve their competitiveness and improve their financial
performance.

Effect climate change risk on financial performance

Studies focus mainly inform that climate change directly and indirectly affects
organizations’ financial performance. Many types of climate change are related to financial
performance indicators of organizations. For example, despite the poor quality of information on
climate change and the positive attitude of customers towards climate change information,
companies' financial indicators have increased [17]. Reference [18] shows diversified global stock
portfolio will permanent reduction between 5% and 20% of its value if warming reaches 4°C or
more. Erdenebat and Altansukh highlighted the impact of climate change on the mining industry
in Mongolia based on the example of a gold mining company. Research has shown that climate
risks such as droughts and extreme weather events significantly affect the production and
profitability of mining companies. This study highlights the importance of developing adaptive
strategies to manage climate change related risks.

Climate change: The Climate Risk Index (CRI) describes the level of exposure and
vulnerability to extreme events, which should be understood as a warning for countries to prepare
for more severe events in the future. That index is based on indicators as follows:

- the number of deaths,
- the number of deaths per 100,000 inhabitants,
- the sum of losses in US$ in purchasing power parity (PPP) as well as

- losses per unit of gross domestic product for each country.
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That index is calculated by Germanwatch. Mongolia has ranked top 10 most affected
countries to global climate change 2 times in the last decade. This means we have to increase our
action against climate change and its casualty such as footprint.

Financial performance: The company’s financial performance is measured as market-
based and accounting based. Market-based financial measurements are suitable for available to
measure their market value such as listed companies. Accounting-based measurements grounded
on backward-looking performance and used for available on unlisted companies [19]. Return on
asset (ROA) is one of the measurements of accounting based financial performance. ROA
indicates the company how efficiently uses its’ assets during an accounting period, which
determined profitability. Return on assets is calculated as net income divided by total assets.

There are few studies that identified climate change negative impact on financial
performance. Ben Edvard, Mattew gray, Boyd Hunter have addressed the problem about sunburnt
country the economic and financial impacts of drought in Australia. This study discussed extreme
weather such as drought has significant negatively effects on financial position [20]. Henry He,
Joseph Kerstein, Chong Wang studied the impact of climate change in 55 countries on firm
financial performance. This finding reported constant the timing of financial crisis climate change
adverse effects different countries at different periods [21].

Also, studies research with companies’ financial distress. Faisal Alshahrani, Baban eulawi,
Lien Duong has studied relationsjip between climate change disclosure performance and financial
distress through moderator values which includes litigation, Existence of a risk committee, level
of audit fees. As as result climate change development performance related to financial distress
[22].

In highlight of previous research papers, our first hypothesis determined as follows:
H1: Climate risk index Granger-causes changes in financial performance

H2: Climate risk index is positively associated with financial performance.
METHODOLOGY AND DATA

3.1. Data analysis

Granger causality test to measure bidirectional causality between ROA and CRIS. The
Granger-causality test developed by Granger in 1969 is used. Granger-causality tests are widely
used to establish causal relationships between variables. This approach is commonly used to
examine the relationship between climate change and financial performance. Because Granger
causality tests use time lags, time lags are an effective way to deal with reverse causality and
endogeneity problems. The basic Granger causality model can be written as follows.

ROA = ag+)i_; aiROA,_; + X7_1 BiCRIS;_; + ey, 1)
CRIS = 0+ Y7 6;ROA,_; + X}y ;CRIS,_; + ey, 2)

Recently main studies have been conducted to examine the effects of climate change on
financial performance, but no established and commonly used methodology has yet been
identified. The main research methods are Panel Econometrics, Integrated Assessment Models,

Cross Sectional Econometrics and General method of moments [6],[21],[22]. For this study, the
panel data, VAR analysis was selected in order to keep the data limited and the calculations simple
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and not too cumbersome. Panel data
3.1.2 Panel regression model

Random effects panel regression, assumes that individual-specific characteristics are
randomly distributed and estimates the effects of changes in the explanatory variables across
individuals over time. We used Hausman test to determine the best method between fixed effect
or random effect. Checking Hausman test in each model, result shows in Table.1. Structural VAR
models show the dynamic effects between economic variables and are mainly used by researchers
in their empirical studies, but require sufficient time series data in some cases. To estimate the
PVAR model in this instance, we use the Eview application. We used the measure of climate risk
index score and return on assets to investigate the interrelation between climate change events and
financial performance. The next section will explain the data that were utilized in the analysis.

The effect of climate risk on financial performance of Mongolian mining companies, in
this paper on using the change of elements of accounting and firm size.

ROA; s = Bo + B1CRIS; + BoASSET;: + B3 LIABILITY; ; + 4 SIZE;; + e;; (3)

i is the effect of the cross-sectional variable (top mining companies in Mongolia) and ¢ is the time
series data (2011-2021 years). The e is the error terms. Dependent variable determined by return
on asset (ROA), the comprehensive climate change risk index independent variables include
climate score (CRIS) (Table 1).

3.2. Data
3.2.1 Climate risk variable

Following the prior literature [21], dependent variable determined as climate risk index
score. We measured climate change by Climate risk index score (CRIS). Utilizing the Mongolian
climate risk index data for the recent 11 years from Germanwatch.org open database.

3.2.2 Financial Performance variables

Studies have attempted to measure financial performance using financial ratios such as
return or asset, return on equity, cash flow from operation [23]. Mainly used measurement was
return on asset. We start with the top 22 mining firms, which are included in the top 100 enterprises
announced by the Mongolian National Chamber of Commerce and Industry in 2021. There are
key indicators based on the income of the year, state budget contributions of their tax payments,
number of employees paying social insurance, and net profit and total assets to rank.

Table 1 Variables description in regression analysis

Variables type Vacrcl)ztlles Variables name Variables description
Dependent variable ROA Return on asset Net profit/Total asset
Independent CRIS Climate risk index score  Index, which determined by Germanwatch,
variable yearly (2 year lagged)
ASSET Asset growth rate Annual change in total asset
LIABILITY  Total liability Percentage of total liability in total asset
SIZE Firm size The natural logarithm of asset at the

beginning of the year
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RESULTS

4.1. Descriptive analysis

Descriptive Statistics Table. 2, shows the descriptive statistics for the sample used for
testing for the effect of climate risk on firm performance. The required data to be included in these
tests are available for a total of 16 companies. The mean and median annual climate risks are 50.57
and 58.17 score. Our sample firms have a median ROA of 0.010, asset growth rate of 0.040, total
liability of 75% of assets. The natural log of their assets (Size) median was 19.7.

Table 2 Descriptive statistics

No. of No. of

Mean SD P25 Median P75 .
companies obs.
Return on asset 0.052 0.17 -0.440 0.010 0.760 16 176
Climate risk index score 50.57 14.599 31.00 58.17 68.670 * 176
Asset growth rate 0.068 0.209 -0.650 0.040 0.850 16 176
Total liability 0.736 0.454 0.010 0.750 2.640 16 176
Firm size 20.063 1.686 16.860 19.700 24.400 16 176

* - Mongolian climate risk index score, 2011-2021

4.2. Regression model results

We evaluated the causal relationship between the dependent variable and the independent
variable using the Granger test. The results are shown in Table 2. Climate change is an impact on
the financial performance of mining companies (F=6.95, p=0.0002).

Table 3 Granger-causality test results

Granger causality Lag Obs. F P value
CRIS to ROA 3 128 6.95 0.0002
ROA to CRIS 3 128 5.17 0.0021
ASSET to ROA 3 128 10.13 0.0005
Liability to ROA 1 128 7.15 0.0012
Size to ROA 2 128 1.28 0.2403

ROA = 0.486 * ROA(—1) + 0.176 » ROA(—2) — 0.002 * CRIS(—1) + 0.003 % CRIS(—2) —
0.041 @)

CRIS = 13.57 x ROA(—1) — 14.435 x ROA(—2) + 0.869 x CRIS(—1) — 0.134 = CRIS(=2) +
16.268 (5)

Table 4 Variables variance
Variance Decomposition of ROA

Period S.E ROA CRIS

1 0.143 100 0.000

2 0.159 99.57 0.429

3 0.169 99.49 0.503
Variance Decomposition of CRIS:

Period S.E ROA CRIS

1 6.634 0.002 99.997

2 9.006 4.769 95.231

3 9.862 4.328 95.672

The variance decomposition table shows the impact of the climate risk index on the
company's financial performance after a year. This can be explained by the fact that changes in the
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climate in 2021 will affect the return on capital of mining companies in 2022. As you can see in
table 4 the return on assets of Mongolian mining companies in 2023 can be calculated based on
the return on capital of the previous year. Looking at detailed company effects, the climate risk
index had a negative effect on financial performance for 56 percent of all companies in the
randomly selected panel regression.

Figure 2 Response of CRIS to ROA

The impulse response effect findings are explained in Fig. Il. The impact of CRIS on
financial performance is stabilizing after 2 years.

Table 2 presented the panel regression results. We evaluated four-panel regression models.
In the first model, without control variables, there was a positive correlation between CRIS and
the financial performance of the organization (B=0.001; p=0.054).

Table 5 Panel regression results

Panel regression models

Independent

: PR (1) PR (2) PR (3) PR (4)
variables B (p value) B (p value) B (p value) B (p value)
C -0.02 -0.056 0.106** 0.002***
(0.623) (0.187) (0.013) (0.001)
CRIS 0.001* 0.002*** 0.001** 0.002***
(0.054) (0.002) (0.026) (0.001)
ASSET 0.251*** 0.280*** 0.266***
(0.000) (0.000) (0.000)
LIABILITY -0.198*** -0.229***
(0.000) (0.000)
SIZE -0.026***
(0.007)
Sample size 176 176 176 176
R? 0.021 0.127 0.339 0.363
Hausman test Random preferred Random preferred Random preferred Random preferred

PR- Panel regression models, * - p value is <0.1, ** - p is <0.05, ***- p value is 0.001, B —
Regression coefficients,

C — Regression constant,

Table 4 illustrates the result of panel regression model. Climate risk index score (2 years
lagged) has positive effect on return on asset on Mongolian mining companies (p=0.001). This
could be explained by rehabilitation costs. A mining company will be profitable for a certain period
of time with the minerals of the deposit, and after the mining resources are exhausted, the natural
environment must be restored. The higher the company's profitability, the better the environmental
remediation can be.
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CONCLUSION

Climate risk index score affects a company’s financial performance. This study creates a
panel data model based on the top mining corporations in Mongolia to validate the correlation and
method. The financial performance of top mining companies is positively influenced by climate
risk index scores. In panel regression, climate change had a positive effect on financial
performance. These variables were identified as interrelated variables and their causality was
tested by Granger causality test. Also, the positive relationship may be related to the support policy
of Mongolia's mining industry. The positive effect of the growth of the company's capital on
financial performance can be observed through the variable of capital growth. The negative effect
of company size on financial performance may be due to the fact that the mining industry is part
of the heavy manufacturing sector. When a company expands its operations, it requires a large
amount of investment and the operating costs increase.

The negative impact of liability on financial performance can results in insufficient
utilization of the additional loans received by mining companies. It is also possible to include the
effect of time lag on the liability variable. - Leading mining firms must abandon their outdated
ideas and acknowledge how crucial climate change concerns are to the advancement of
humankind. Establishing functional divisions to deal with climate change and incorporating
climate change risks into the organization's risk management system are both important at the same
time. - Top mining companies should actively fulfill their emission reduction responsibilities to
avoid high fines from the competent authorities

Furthermore, it is necessary to consider climate indicators in more detail and to consider
extreme weather phenomena by region in the model. This study measures climate change in terms
of the Climate risk index score (CRIS) at the country level.
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XYPAAHI'Y1

Canxyyeutin maiiiaH, myyHuie Oypoyynded OaHCObIH XapbUaano myncyypidacaH OYH
WUHIHCUNRDD Hb KOMAAHUL CAHXYY2UlIH MAlIaHO andaa a2yyicaH 3C¢3X30 YHINIIM, OYeHIIM 626X
2071 apayyoviH H32 00n1002. Mawt ONOH WUHICIIX YXAAHbl O2YYNdem MYXautuH 0aleyyiiacblH
CAHXYYeUllH Yue YypeutiH Xymyyc OONIOH 2yUysImedX MeHedxncepyyoulin xyevo Oypyy Oypmesn
XOMJIOX ICEIJL 3ANUNAH VULOIX XYCIN IPMINIZAULUS UYXAMXYY 52 AMAap CAHXYYeUliH Xapbyaamart
eHOep xamaapaimat baueaae onxc moemooxuiin myno Fraud 3aeeapeie 6onoecpyyncan batioae.
Hiimddc 6U0 3HIXYY cyoaneaanvl axciaap MOH2O0 YACbIH XOPOHSUUH Oupcud oypmesnmati 152
KOMNAHUL CAHXYYULUH MAUIAHO XUUMIJL OI0YH M3p OYHOAA 2YH CYP2AImMblH 3A28apyadid YHOICIIH
anoaa azyyicam camxyyeuun mainauve uapyynsey Fraud sazeapwie 6onoscpyynax 6eceeo 2018-
2020 onvlt xoopondox Hutim 3 oicunutin 386 CAHXYYeUliH MAUIAH, SMAUPUK YHIJI2IIHUU
mycramycmatieaap myc —cyoaneadz  ep2edcyyadx 6onno. Mewn cyoaneaanvt yp OyH
oonoscpyynanmano Ms.Excel 2010, Spss 21, Python 3.8 VScode, Google Colab editer, Excel VBA
editor, Neural Designer 4.2.0 35p32 K00u10161H 60N0H KOOUNLOABIH 6YC NPOSPAMM XAHSAMMHCYYObL2
OHIAUH OOJIOH JIOKAL OPYUHO AUIULTIAS.

Tyaxyyp yr: Cauxyyruiin xapplaa, XuiiMai oroyH, Fraud 3arBapunan
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YAUPTT AJI

CanxyyruiiH TaljlaH Hb KOMIIAaHMM MOHIeH ypCraj, YWl axuwularaanbl TYMUIITIAIL,
CaHXYYTUHH HOXIOJ OalJIbIH Tajaap WI TOJ, YHIH OalUIbIT TOMMITYYyJaX 30pWITOTON Oaimar.
VYuup Hb CaHXYYTHIH TYH M333H]] TYCTariCaH Cyyp M333JI3J1] YHIACIISH CyAaliraa IUHXWIT?
XUIX 3aMaap, TyXailH KOMIIAHUH ©COJIT XOI KU1, UPI3 Y XYJI33Tr 13K Oyil yp AYHT TOJOPXOHX Hb
3aCTHMH Ta3pblH Oaliryymiaryya, 323JIyYJISTduj, XepeHre opyyjardyuja OOJIOH XyBbIaatr
KOMIIAHUY/IBIH XYBb 333MIINIY HApT LIMIABIP raprax yilll axuiiaraanjgaa Tyc TaliaH M3I39T
OpreHeep aluriax rojd UTrIIYyyp Oomimor. I'HBY cyynuiiH xuiyyapa Oycaa yiac OpHyyIaq
TOAMNTYH MaHail yiicaJa Xyypamd CaHXYYTHHAH TallaHr caHaaTaiiraap OOJIOH caHamcapryi
Oaiiyiaap YWIIpX sSBAN OOHTYH rapcaap Oaliraa Hb KOMITAHWM CAaHXYYTHHH TaiJIaH YHOH 36B
0aifx MarajianeIr yiaam Oyp Oyypyyscaap OaitHa. AyauTsiH oyioH yickiH cTannapt (AOYC)-aac
SBYYJICAaH CyJAJITAaaHaac Y33X3]l TOJOPXOW OM3HECHITH HATXK JPX J33] TYBHUH aXIbIH OaiipaH
QKWJ YYPAT TYHIPTIATY yAUPUIaryy 1l Hb 3aJIMJIAHT TOJI TOJIOB YHIIAT 000X Tajaap JYTHAIT erd
TYYHHH TOJI AITTaaHyyabIT HATTIIaH 00/10X OYPTIIJIUIH TaHC XOTIIOITHIT 00pUieX YaupAJiarbH
yaraMX, HOreeTITYyp YHI axXuwlaraanbl HeXLeNl OalUibll yp allurTail Xaparayyniax
CaHXYYTUHH MeHexXepyyadc ynbaatail Oaiinnaap xonbon taiinbapnanar (Kanapickiené, Rasa &
Grundiené, Zivilé, 2015). Witmn MaHaii OpHBI XyBbJ, KOMIIAHWW CAaHXYYTUHH TaijmaHja anjaa
Oaifraa SCOXUIT WITYY CailH apraydjialibiH TycJIaM)KTal OJK TOT'TOOX Hb HTTJIaH 000X OYPTrauiH
cayibap TOMUUTYW CaHXYYTHHH canbapT Tyiramaax Oyil 3ailimryid acyyIuryyablH HIT 00JI00T
OaiiHa.

XUHUMDJ OIOYH, TYYHU MATEMATHUK 3ATBAPUYJIAJT

XuiiMan orwyH (Artificial Intelligence, AI) Hp KOMIBIOTEPBIH MHporpam XaHramxaap
OYTI3TICAH XYHHU COTTIXYHT AyypHuanracaH 0a Oapar MKW TYBIIMHJ XYPI3COH TEXHOJIOTHIAH
Tepen Oa anuBaa XYHHI XUHIAT YT axuuiaraar yaupaaxana 3opuyiarmiar 6omso (Wikipedia,
2020, 3ypraagyraap cap 18). XyHuil OuonoruiiH Tapxu Hb oifposrooroop 100 cas xombooc
(Synapse), 100 TapOym opurM HeHpOHOOC OYPAIAT OOree1 YH? Hb OOUTOOP OIOYH yXaaH OPIIUH
Oaiiaruitn 6aranraa oM. bronoruitn HeupoHs! XyBbJ1 1eHTPUT (dentrites), scuiin Oue (soma 3¢BaI
cell body), akcon (axon)-yynaac OypasH). JleHTpuTyya OMoJIOTuitH HEMPOH]T OPOJITHIH BEKTOPBIH
YYPAT TYHIRTIK, Mall OJJOH HEMPOHYyyJaac CUTHAJ XYJIIPH aBax OOJOMKMMr Ouil 601romaor.
MatemaTuk TOMBEOIJIOOP NEHTPUT OYp KUHTYYIUHT YPKYYIIX YT XuitHd. XapuH coma
Oytoy ocuiiH Oue Hb HAMA3X (YHKLBIH YYPAr TYHIDTIK, AEHTPUTIIC HPCOH HAMIX Xacax
TAMJIPITIN CUTHATYYIBIT XOOPOHT Hb HAMH?. CoMa TOAOPXOM TYBIIMH]I XYPAX Y€l aKCOH TyXaiH
CUTHAJIBIT 1YY/ AAMXKYyJax YYPar XYJI39H. DHD yTraapaa akCoH Hb XYPO3JIPIT CUTHAJIBIT HEMPOH
XOOPOH/[ IaM)KyyJlax XOJIOOTYUitH YYPArTai oM.
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3ypar 1.1 Har mang naBxapraraii HEUpOH CYJDK3? OYIOY IIyraMaH mepcenTpoH
Ox cypsansic: Imperial College Spiking Neural Networks for Human-like Avatar Control in a
Simulated Environment

OpoATBIH YTTYYABIT Xapraji3ax >KHHIIIP YPXKYYIYYIdH AaMKyylnax YWimn Oyoy
[IyramMaH MepcenTpoH Jaxb HUHIOIPUWIdI Hb Aapaax Oaifiaap WIDPXURIATAIHO:

— m
f(x) = Zi=1 WiXj [1]
XuUMM3JT HAUPOHBI JEHTPUTIIP AaMXKYYJIaH CUTHAJIYYAbIT aBaaj] TOAOPXOH X3MMKIH]

(Tomopxoit 60cro maBcaH yea) XypaX Ye&I IIyraMaH MepCenTPOH UAIBXIKIK & XII03PT OPCHOOP
JapaardifH HAMPOH pyy curHanmaa gamkyymHa. 6 = (%, wix;) = @(f(x))

h(x) = @(XiZ; wixi) [2]

Yuomaracsn yrra (Hypothesis) Oyroy h(x)-uiir Togoxoitncon 601 gapaaruiiH acyyaan Hb
ONTUMU3ALMIH acyynan 6onox Gereen ayHaax kBajapatr angaa (MSE)-ubl ¢dynkn L Hb napaax
Oaii/u1aap TOJOPXOMIOTIOHO :

L= MSE =« X1, (Y — h(w))? [3]

3eBX0H Wi-,[[ OrceH eepulenT L, ;. — UHH eepuwIeNaToHI X3P XIMXKIITIUIIIP HOIeeIK

HI/II/IT

Gaiiraar 6y10y T -UUAT TOMBEOTOO0I, yIaM)KJIaJIbIH THHXHUH IypMadp (derivative chain rule)

OLyuiir % Oh(x)y % af(x)k GOIHO
ah(X)k af(X)k aWi

2 - BEOERWE = (v p(w)) = LR = (y b)) < @' SR wi) < x (4]

aWi DWi

Oup rpaauent Oyynranteid (Gradient descent) apraap xapraizax KUHTYYIUIT TIMHIYIIX
0erees ©MHOX XHMH JI93p Cypax Xypa Oywoy a-r [4]-eep ypKYY/DK HOMIX 3amaap OJHO. DHD
nypmuiir eepeep Widrow-Hoff-uiin cypax mypam ras HIpIdH).

Toxupox TYBIIMH XYPTAT {
Wi(j-p yeniin sun) ‘=  Wi(j—1-p yenits xun) + a* (Y - h(W)) * (p’(Z{r;lWiXi) * X [5]

} J-p XyBbcary OypuiiH XyBbJ NaBTaHa. DHJA @ Hb Cypax
XYPJIBIT HIDPXUIAIAX Oeree [S]-HifH XyBA HAT UTEPALMIH Japaaraap YYCdX W;-T XapyyJiHa.
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3ypar 1.2 I'paguent Oyyarant
Ix cypsanoic: Gradient Descent: All You Need to Know

I'paauenT OyynranThir XdIpATXKYYJdX aprawianaac xamaapan Oarm [5] (batch gradient
descent) 6osioH croxactuk (stochastic gradient descent) rpaguent Oyynrantanj xyBaarajar. [5]
bari rpagueHThIH OyyJIrajlThIH XYBbJ HAT ajiXaM XHUUXHUIH TYJJ CyprajiThiH OJOHJIOTHHH m Oyx
AJIEMEHTIIP JAMKYYJDK TPaJMEHTHIT TOOIOOJIIOT TYJI Malll epTer eHAepTdi Oaimar. Oepeep
X3J103J1 M-UHH XAMXKI) UX Oaiix TycaMm akujuiaraa uxrTai ornepaiu O0JIHO.

ToXHMpPOX TYBILKH XYPTIJI {
I =1 -93¢ m xypman {
Wi(j—p yenitnxun) ‘= Wi(j—1—p yemitnncar) T @ * (Y —h(w)) * @' (wix;) * x; [6]
} J-p XyBbcaru OypwuiiH XyBb]] 1aBTaHa

}

XapuH CTOXaCTHK I'PaJAUEHT OYyJraiT Hb MPOrPECCHIr HAH Japyi XUHXK 3X313r Oereen
ro0an OHOBJION XYPT1 Malll OHJep Xas3alnTrairaap XepBeHe. MaluH CyprajirbelH
WMHXEHEePYYAUIH XyBbJl TYC aprauial Hb ajljlaa XaMruiiH Oara, OHOBUJIOJN XaMI'MiiH eHJep Oaiix w
napaMeTpsIr 0ari rpajueHT OyyirainTraac Wiyy XypAaH OJIIOT 'K Y3.9T.

Inputs First Layer Second Layer Third Layer

3ypar 1.3 Onon gang gaBxaprataid HEHPOH CYJDKID OYIOY TYH TypCiId
Ox cypeanic: lesson 4: neural networks, part 1 (architecture)
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['yH aypcidmmap WdpXUMIdTadK Oairaa yen rapiy 00JIOH JaJijl AaBXapryyIbIT X0J00COH
JKHHTYYAMAH 00PWIONT Hb TOrmuTraI [ 5]-1 Togopxoiioracon Widrow-Hoff-uiin cypax pypmasp
MOH aJIWJI ITUHIYMIIAT/IPHD:

Wi(j—p yeniin sun) ‘= Wi(j—1—p yeuiin xun) t+ axax Ai [7]

Oux: A= (Y—h(w)) * g' (T2, w; * a;) Gosox Gerees yynuiir @ = Y, w; * a; racon
TOMBEJIONIO0P OPJIYYJIra XHUUBAJ TATWIMTIAIN lapaax Oaiiamaap TOAOPXOMIOTI0HO:

A= g'(@) » XiZ wi * A [8]

XapuH nanja JaBxapraac OpOJITHIH JiaBxapra pyy OpoX JKUHTYYIUHT napaax Oaiinmaap

OJIHO:

. HUAT m aal
Wi(j—pyenﬁﬂ KUH) " Wi(j—l—pyenﬁﬂncnﬂ) T a*xax AiaL_wi = - i=1(Yi L) * o=

9g'(®)i _ ' (%) _ 0 wji*a;)
m(—a)* Oz g (v a) * g'(0) * S = g, A IS =
i a;ia‘) [9] o1 a; = g'(@;) 600X GOTEO APIPX TATIIUTIIIIIC A;-aap yIaMKIal aBoa:
ki
a rz)l AT wii*a;
A*Wﬂ*g(@) () A*le*g((z))(w—]kl)__ mA*W]l*g(Q))*
ay = —a, * A; [10]

Tormmrran [10]-niiH XyBbI Wj; ©6p9IONT X3MXKDD 06reejl YYHUl Cypax Xypiaaap YPiKHK

XYYUUH JKMH J[33p HAMAX 3aMaap LIMHAWIBH3. Tyc anxambll UTEpallMiH X3MKI3I OHOBYTOM
TYBILUH/I XYPI3CHIAP TI00all ONTHUMA PYY XOPBEIT I'YHIITIAIAZH).

CYJAJTAAHBI APT A 3YH, DMIIUPUK YP JIYH

Orerges nyruayyaaiar. MaHail yJacblH XepeHTHitH Oupxua OypTrantdit 152 komnanuit
CaHXYYTHitH Taitnan 6yroy 2018-2020 0HBI XOOPOHIO0X HHHT 3 KUINiH 386 CaHXYYTHItH TaitmaHt
tynryypaan (Kanapickiené, Rasa & Grundiené, Zivile, 2015) [The Model of Fraud Detection in
Financial Statements by Means of Financial Ratios] 3arBapeiH yHAIr?3r xuiix Oereen anjgaa
aryyJscaH OOJIOH ajiJjaa aryyJjiaaryi CaHXYYTHiH TallJIaHT J33pX YHIJITIAT39p TOITOOCHUM Yp AYH]
XUIMAJI OIOYH 3arBapwiajibll XUIDK TYHIPTIAH. [[3px 3arBapblH XyBbA anjaa aryyicas 40
CaHXYYTMHH TalijaH anjaa aryynaaryd 125 caHXyyruiH TailllaHA YHADCI3H JIOKUCTHK
perpeccuiiH TycnaMKTail CaHXYYTHiH Taiinmanruiin Fraud s3arBapeir 6osoBcpyyncan. Tyxaiin
XyypaMu CaHXYYTHIH TalJIaH JaXb CAaHXYYTHIH XapbllaaHbl CTATUCTHK TOOH YITYYJ Hb ajfaaryu
CaHXYYTMHH TalllaH Jaxp YITyyZaac X3p 36pYyTdi 000X Tal J33p CYypWJDK TYC 3arBaphir
YHDJIT33T rapras aBcaH OaifHa.

1 MoHrosibiH X6peHruiiH GUPKUIH XyBbI[aaT KOMIIAHUI CAaHXYYTHIH TallJJaHTHIAH TOOH M3/193T aBY allUIIaB.
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XycHoart 1.1 3opuntoT XyBhcard (target variable)-uir Tog0pXxoIOX SMIUPUK YP AYH

Valid  HAumepsanvin ypm — HUnmepeano 6aemax myyesp  Xyéo Xyuunmoaii xyeb Xypummaaeocan xyeb

1 0.0-0.1 184 41.7 47.7 47.7
2 0.1-0.2 43 11.1 11.1 58.8
3 0.2-0.3 35 9.1 9.1 67.9
4 0.3-0.4 22 5.7 5.7 73.6
5 0.4-0.5 13 3.4 3.4 76.9
6 0.5-0.6 11 2.8 2.8 79.8
7 0.6-0.7 5 13 1.3 81.1
8 0.7-0.8 7 1.8 1.8 82.9
9 0.8-0.9 7 1.8 1.8 84.7
10 0.9-1.0 59 15.3 15.3 100.0
Total 386 100.0 100.0

Ix cypsanaic: Cyonaauovin mooyoonon (SPSS 21 npoepammein yp 0yH)

(Xycnaem 1.1)-33¢ y33Xd11 HUAT OTOTUITMAH OJOHIOT 060510X 386 CyprayThIH >KHAII3IHAIC
76.9 xyBb Oy10y 297 TYYB3p Hb ajjiaa aryyJaaryi CaHxyyruis taiinas, 23.1 xyBs Oytoy 89 TyyBap
Hb TOJOPXOH XOMIKIOH]I aljjaaTaii CaHXYYTUHH TainaH O60ioxuir xapyyminaa. Tyc YHAIT2HI3C
nranTraajgad 3aarianTelH TyBIMH (.5-aac Oara Oaiix mHTepBana Oartax 297 TyyBIp anjmaaryi
Oytoy 0 racan ytra, 0.5-aac g3s1 Oaiix uHTepBany 0arrax 89 TyyBap simap HAr3H Oaliuiaap angaa
aryyncat Oyroy 1 I3¢3H YHAIrI2rnp yrra HOrJI0HO.

OH? X3¢3rT OUAHUIN o1 30puiro 601 OyX caHXYYTHIMH XapbllaaH J1aXb X0JI000 XaMaapibIr
TOJIOPXOMIIXK asjjaa aryyJsica 6aii>k 60J10Xyill CAHXYYTHITH TalJIaHTUIH Y3YYIITYYIUIMH TyHAaXK
0O0JIOH aijgaa aryyjiaaryil CaHXYYTHWH TaWJaHTHUHH Y3YYJDATYYIUNRH IOyHOK YTTYYI €ep
XOOPOHJIOO0 sITaaTall ACIXUUT XONOOTIOX CTATUCTHUK apra 3yMH TyCJIaMiKTail OJDK TOTTOOHO.
Cynanraan HUIT 42 caHXYYTUMIH Xapbliaar almuriax 0eree1 ajijgaa aryyicaH OOJIOH aryynaaryi
CaHXYYT'MHH TailmaH OypT TyC TOOLOOJJIBIT TycracaH OoiHO. CTaTHCTUK TECTHHI COHIOX
IPOILIECCHIH O©MHO HUUT TYYBIp raycc HOPMajlb TapXalTTal 3CHXUUT 3aimuryil 6aranraaxyynax
XOPIrTHN.

Tyc yp AyHr raprad aBax Har TYYBpHHH mUHXYYp Hb Koamorpos-CmupHoB (K-S) Tect
Gereen x3pB3d K-S Tect au xonbormonToit? (p yrra < T mapaMeTp, HI T — ad XOJNOOTJUIBIH
tyBuuH (T = 0.05)) 6011 n XOMKIICT OrTOPryd Jaxb 1 — p Y XaMaapaH XyBbcard HOpMalib Oyc
TapxainTTaii 0omHO. Xd9pB33 HOpMallb TapXalTTall TICOH Taamarjain HsAunaarjax scpar Hi
Taamaryiajx ad xXoJ0oraoaToi 6omox toxmonmona Oux Mauu-Butauit FO (Mann-Withney U)
TeCTHIT amuriax 6ereen MHBUIYYIDK Oyl Ho Taamarnan Hb anjaa aryyjacaH CaHXYYTUHH TaiiaH
JaXb CaHXYYTMHH XapbllaaHbl TYYBIPJIITHMH TapXaiT OOJIOH ajifaa aryyjaaryid caHXYYTHHH
TalIaH J1aXb TYYBIPJIITHIH TapXainTTall MKW TOHIYY I'3COH Taamarian 6uensHs. Ho Taamarnan
HSL@arBaj p yTra T mapaMmerpa3dc 6ara 0aiix TOXOJA0J CaHXYYTUMHH XapbllaaHyyl WK OHII
TapxajuTTail 6aifHa. DcparanpaId OMAHMUN COHTOX aBCAaH TYYBPUIH YTITYyA HOpPMaib TapXaJlTTai
6on T Tectuiir ammriax O6ereey JIeBeHb TecTeep BapHaAIllMH TOHIBIPUUT TOOIIOOJHO. YJIMaap
TYYBPUHH AYHIQXYyJ TIHLBIPTAU IIC3H Taamarjan Oariargana. Tycraap xoé€p TyyBpuitH T
TeCTHITH TaamarnaiablH Ho TAr Taamarnan Hb anjaatail 00JIOH anjaaryil caHXyYruitH TaiaHTUiH

2 Dux; meBIyYnk Oyil Ho ToT Taamarnan Hb HOpMallb TApXaJITTail [3COH TaaMarjan Oaiina.
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XapbllaaHYYJbIH AYHJIQX €6p XOOPOHI00 sUIraaryd TICOH TaamarjianTail OaiiHa. XapuH Tyc
Taamarja HALlaaraBajl Y3YYIATYYA XO0POH/ suiraa OpUIMH Oairaar MITIDHD.

Xycnort 1.2 Canxyyruiie xapbeliaanyya, TECTUHH Yp IYH

Xapvyaanyyo Tyyesp AXTI®  AXT2*  Xapwyaamyyo Tyysop  AXT* AXT?
1.A Awuem axcunnazaanvl xapvyaanyyo (bopnyyiaim) ‘ DO/HX R22 386 0.000 0.000
HA/60p | R1 316 0.000 0.069*  HOT/D6 R23 386 0.000 0.861*
TT6A /60p | R2 316 0.000 0.000 4. Yin axcunnacaanvl xapbyaanyyo
LA/6op | R3 316 0.000 0.000 bEM/BOP R24 316 0.000 0.192*
J4/HA | R4 317 0.000 0.000 FBO/bM R25 312 0.000 0.000
1.B Awuem asicunnaeaarnsvl xapvyaa (XepoeHze opyyiaim) ‘ JA/BOP R26 316 0.000 0.003
HA/HX | R5 386 0.000 0.000 FOP/YX R27 386 0.000 0.000
TT64/HX | R6 386 0.000 0.000 FOP/HX R28 386 0.000 0.000
LA/HX | R7 386 0.000 0.000 FOP/26 R29 386 0.000 0.000
TTOA/YX | R8 386 0.000 0.000 bBO/bOP R30 316 0.000 0.061*
1J4/YX | R9 386 0.000 0.000 5.4 Bymyuiin xapvyaanyyo (Huiim xepenze)
TTO4/26 | R10 386 0.000 0.634*  YX/HX R31 386 0.000 0.050*
J4/26 | R11 386 0.000 0.721*  DX/HX R32 386 0.000 0.014
TTOA/FXOT | R12 386 0.000 0.000 (BM+/]4)/HX  R33 386 0.000 0.000
XA/[]4 | R13 361 0.000 0.000 BM/HX R34 386 0.000 0.000
2. Xepsox uaosapwin xapvyaanyyo ‘ JA/HX R35 386 0.000 0.000
OX/BXOT | R14 386 0.000 0.000 MX/HX R36 386 0.000 0.000
(OX-BM)/bXOT | R15 386 0.000 0.000 5.5 Bymuyutin xapvyaanyyo (3peaimuiin XopoHzao)
bM/BXOT | R16 386 0.000 0.000 bEM/OX R37 380 0.000 0.000
MX/HOT | R17 386 0.000 0.000 MX/ DX R38 380 0.000 0.000
MX/FXOT | R18 386 0.000 0.000 5.C Bymyuiin xapbyaanyyo (WUHIC YaHap)
AK/HX | R19 386 0.000 0.000 XA/HX R39 386 0.000 0.000
3. Teabopuiin uadsapvin xapvyaauyyo ‘ XA/06 R40 386 0.000 0.000
HOT/HX | R20 386 0.000 0.000 bXOT/HOT R41 386 0.000 0.935*
FXOT/HX | R21 386 0.000 0.000 Z UHJ[EKC R42 386 0.000 0.000

Ix cypsanic: Cyonaauovin mooyoonon (SPSS 21 npoepammein yp 0yH)

Canxyyeuiitn xapvuaanol wianzyyp. buaauii aBu XaparKYYJICOH XaMIUHH dXHUN TECTHITH
yp 60s10x KomMorpos-CMHpHOB IIANTYyphIH YP AYHI OYX XyBbCardu HopMaib TapXaJlTryi ICoH
YHDJII33r Xapyyiaa. YYHAI3C IIANTraajlaH rypaBAard CTacUTUK wwanryyp Oosnox T TecTuifr
opxurayyican 6ereeja xo€paord manryyp Mans-Butauii FO manryypsiH YHIIT9HIAC TYTHIBAI
HA/Bop (auiit ammr/6opayynant), TTOA/DO (TaTBap TeNeXHilH ©MHOX alllUT/33IUAH eMY),
LIA/20 (1pB3p ammr/>3auiiH emu), HOT/2O (uuiit ep tenbep/>3auitn emu), bBM/bop (bapaa
matepuai/6opayynant), bbO/bop (6opnyynancan 6yTasrasxyyHuit eprer/6opyynant), Y X/HX
(YHmcon xepenre/HuiitT xepenre), bBXOT/HOT (6ormHo xyramaar ep Tendbep/HUHT ep Temadep)
IICOH XaphllaaHyyIbIH XyBb/I aJI/1aa aryyJyicad O0JIOH alifjaa aryyJjaaryi CaHXyYTHilH TaillaH Jaxb
TapXalThlH YHAJITD WKW TACOH Yp AYHI XapyyJicaH TyJ XUIMAJ OIOYHBI 3arBapujianaac Tyc
XyBbCAryJlblH XacarayyJarbll XUIK I'YHIATIAB. MOH HEUPOH CYJDKI3H JI9X FaKWITHIH JalalllbIr
Oyypyynax, ajnmaar Oara Oaiyirax, OHOBWIOJBIT WYY OaTTail 60aT0X YyyaH? ¢ Missing yTra ux
XOMIKIITIIP aryysicaH XY4YWH 3YHICHUT 3arBapblH YHDITIOHI Opyylaaryi OOJOXHUNT Ayplaax Hb

3 AXT 1 (au xon6oraisin TyBmuH) He Konmorpos-CMUpPHOB TecTuiiH yp AyHT xapyynax Gereen 0.05-aac Gari
TYBLIMH a4 X0JIOOT0JITOH GOJIHO.

4 Xapun s AXT 2 ub Mauu-Burnuit IO Tectuiin au XonGOrIibiH TYBUIMHT XapyyJiHa. * TOMISIIBI3D Hb TYC
XyBbCaryjia XMHCOH TECTUITH TaamarJia ad XoJ100orfoiryi 0ok Gairaar MIpXUAIH).
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3YWATAH 60710BYYy. BuaHMI 3yranc Tyc XyUMH 3YHICHITH Xacarayyira Hb ““X3MKIICHHH Xapaan”
oyroy Curse of Dimensionality-r Oyypyyiaxaja TOAOPXOH XAMKIIH]I HOJIOO Y3YY/DK 0O0JIOX IOM
I3C3H Oaiip cyypbTaii OaiiHa.

I'YH CYPT'AJITBIH TIPOLEAYP, FRAUD 3AT'BAPUYJIAJI

Cypanraassl TyC X3C3IT XUIMAJI OI0YHBI 3arBapwiajibll ©MHOX OYITYYI3 ] YHAISIICIH YP
JQYHTYYIUIH TyCIaMKTai TOOII00JI0X 06eree 1 TYH OyTIUTIH HEMPOH CYIDKIIHUN YHAATIAT Neural
Designer nporpamMm xaHTaMKUWH TycllaMXTail raprad aBax 0oJyiHO. flaraaj 3aaBaj T'yH Cyprajir
K 7 YiaamkianT MalluH CyprajiThiH XYBbJ ©TOTUIMAT yphAUMWIaH O3JITIIX ye IIaTaHi rapax
feature extraction Oyry Toj sulrarjax IMFHX 4aHapaa 3aJj1aX YA SBIBIT Tapaap O3aTraadr 00
TYH LIATaJICAaH CYyprajT Hb YYHUUT ©0pe6 XYHUH OPOJILIOOTYUI?3p XUMK TyHUITIIT. Oepeep
X2JI03JT XUUMAJT HEUPOH CYJDKIIHUHN Tl AaBXaprbiH TOO 2 OyH0y TYYHI3C UX TOXHOJIOJI I'YH
naBxapraTaii Oyry I'yH OYTALTIH CypraiT I3 HIPIIH).

3ypar 1.4 FRAUD 3arBapusiajiblH HEHPOH CYJIK?3
Ox cypsanac: Cyonaauovin mooyoonon (Neural designer 4.2.0 npoepammein yp Oyn)

I'yH cypranT xuiix yea 6ac HAr JaByy Taj Oaiiraa Hb ©rerIHIH X3IMK33 HAIMAIIIX OyI0y
CYprajThlH 0ariy MXciX TycaMm YJIaMXKJIAJIT MalluH CypraiT, I'YeX3H HEHpOH CYJDKII, AYHAAaX
HEHUPOH CYJDK33, T'YH HEMPOH CYJDKID XYPTAJI TOOLOOJIOX XYUMH YaJUIbIH XOMXKID YIIMXK
XOMKIIIIP ocaer OarHa. (3ypae 1.4) 1r3px rpaduK UIDPXUANUIIANI Hb aliflaa aryyJcaH CaHXYYTUHH
Taiad wipyyard Fraud 3arBapunanbiH CyIKI3HUNA apXUTEKTYPBIH OYTAI oM. DHAXYY OYTAII Hb
XIMXKIICHIH JaBXapra, HIOpal CYIDK?), MarajianblH JaBXapryygaac OypadHd °. OponTeiH
JaBXaprblH XAOMK?33 28, rapainThlH JaBXaprblH XdoMk33 1 Oaiix Oereej OyTHMIT HUHTIIP
Tonopxoitnoon [opt] [28-10-9-8-5-1] racan apxurekTypTail HEMpPOH CYIDK?? Ouil 6osnoo. I'yH
IIajajgcal CyprajiThlH HAT AyTMar Tajl Hb JaJJ IaBXapryya Aaxb XaMIHiH CYYJIHIH J1aBxapraac
Oycas man JaBXapryyJasll OHOBWIOX 3arBap COHIONT XMHX OojoMxk Oainarryit Oereej rasit

TOJIOPXOMIIOX apra 3aM Hb MEXaHWK Oaiiinmaap YHIIIX sBaan Oaitmar. MitmMaac Oua mamr ojoH

% Illap eHreep XOMKIICUIHH HEUPOHYYIBIT, IPHXIP OHIOeP NEPCENPOHLI HEMPOHYY/IBIT, yIaaH OHreep Mara/JlajibH
HEHPOHYYABIT TYC TYC UIIPXUNHD.
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TYPUIMIITBIH YP OYHI [Opt] OYTAUTIH I'YH CyprajaThiH apXUTEKTYPT YHIICISH CyJairaar Haamiu
YPTAIDKYYITH).

HeupoHn cymxaar cyprax yex rapy Mp3X XaMIMHH XYHJ acyyJULyyIblH HAI Hb JIOKaj
MHUHHMa OYIOy ajjlaaHbl WIDPXUIIAIT (QYHKIMAH OrerCeH 3ai]l XaMruiiH 06ara yTryyabIl 0JI0X
yit siBI Oaiiar. buaHuii 30punro 601 Jokan MUHEMA Oyc TI00an MUHIMA OaifHa. ©epeep X313
¢yHkuuiiH Oyx JOMalHA Xaprajg3ax XaMruidH Oara anjaaHbl WIDPXUAUIMHT OJ0X Hb ajjaa
aryyJjcaH CaHXYYTMiH TaljaHr wipyysard Fraud 3arBapunansir 60f0BCpyysiax XaMruiiH caitH
raprayiraa 00yH0. MeH CyJIX33T cyprax yea m X3MK33CT OTerIJIHIH OJIOHJIOTUIAT cyprax TYYBdp,
COHI'OX TYYB3p, TECTHMHH TYYBIp I'dCOH TrypBaH X3¢arT xapramzan 60:20:20 xapeliaaraiiraap
XyBaaHa. DXHUHU ynaan 60 XyBUHH TYYBIPT CYprajThIr siByysiax 6ereen 20 XyBUIWH TYYBIPT TE€CT
XUIDK Y3931 yiAc3H 20 XyBUIH TYYB3PT COHTOJITHIT ajijiaar TOOLOODK CYYJIUIH Jai AaBXapra
Hann  naBxapryyabsiH
UIRBXKYYIATHIH (yHKIIp runepoosuior Tanrec (hyperbolic tangent) yYHRJISTYMNAT COHTOCOH

Jaxb OHOBYTOH apXUTEKTYphIH OYTHHMHT TOAOPXOWUJIOX OOJHO.
0ereej1 TapaiThIH JaBXaprblH XYBBA CUTMOHJ (sigmoid) Oyroy OHIHUI MAIAIX33D JOKHCTUK

(logistic) YHAISTYUNAT COHTOB.

Xycnort 2.1 HeupoH cymx33HUN CypraaThlH CTpaTeru

Taiinbap Ymea
Vpeyy Xeccuan 6apacyaanax | TOXUPOMKTOI CyprainThlH XypABII rapraH aBaxal allHuIJICaH BEGS
apea | apra
Cypeanmuin xypows apea Quasi-Newton CypraitblH 4YUIJDI 19X ajXaM TOOLOJIOX Brentmethod
apra4an
Anoazonvin xsa32aap | CyprajiThlH TYBIIMH I9X HHTEPBAJIBIH MAKCUMYM YPT 0.001
Anoazonvin munumym | Xo€p aMKWITTall YeUHH XOOpOHJOX MHHHUMYM aJJiarijiblH 1.00E-12
oyypanm | Oyypant
3opunmom andazoan | AngaaH 30pUITOT yTra 1.00E-12
3opurmom epaouenm nopm | OOBEKTHB (PYHKIHITH 30pHIITOT TPAJUSHT HOPMBIH yTITa 0.001
CoHeonmuin Makcumym .
COHTONTHIH anjaa HAMATIPXI] MAKCUMYM YEHIH XIMXKID 100
andaanvl HOpMm
Maxcumym dasmanmoin moo | CypraiThr TYHIDTTIX YEHHH MaKCHMYM XOMKI) 1000
Maxcumym xyeayaa | CypraitslH MaKCHMyM XyTaraa 3600

Ix cypeannc: Cyonaauovin mooyoonon (Neural designer 4.2.0 npoepammuvin yp OyH)

buaauii XyBba X0€payraapT OyJISIT XUIMAJ1 OI0YHBI MATEMATHK 3arBapuiajibll TOMbEOIOX
YeIl ONTHUMH3AlMHH alroputMaap TpaJueHT OYylralThil TOAOPXOWIDK OaiicaH Oereex Tyc
OHOBWIOJIBIH XYBBJ] YP JAYH, TaaMmarjax 4aJgBapblH XYBbJ CyJ YHIIIAT raprad erd Oaiican Tyn
Quasi-Newton aprawiasbir OHOBWIOJBIH AJITOPUTMAaap aliuriacad. JHIXYY alropuT™ Hb Newton
apraujian]l cyypujigar 00J0BY XOEpIOrd YIaMyKJIaJIbIl TOOLOOJOX Iaap/iarryid Oaiinraapaa
OHIUIOrOTOM. MeH rpaaueHT OyynaraiaTeil 00/BOJN TJ100a7d OHOBWION XYpPTAJ Oara JaBTaidThIH
TYBIUH maapagar. Quasi-Newton Hb IpaMEeHT M3 TYATYYypilaH alrOPUTMbIH JAaBTaT
OYpT ypBYY XeccHaHbII OaparmaajaH TOOLIOODK TIJI00an XOpBeJNTHHUr TyHIPTrIH?. TooH
onopwiona  Broyden—Fletcher—Goldfarb—Shanno (BFGS) anroputv Hp  xs3raapiaitryi
mryramMal OyC ONTHMH3AIMAH acyymibIl HIMAABIPIAX JaBTAMXKUT aprawian Oereen Quasi-
Newton yyn eea mamad (hill-climbing) ¢ yHKIHITH TOTBOPTO# HPITUNAT OJI0X OYJIAT ONTUMHU3AIUITH
TEXHHUKT XaMaapax apraujai oM. XapiuH COHTOJITHIH ajljaa H3MAI/IX Y€l CyprajlThIl 30ICO0X Hb
YH2JIMI3HUHN anjaa eHaep Oaiarax roji Xy4uH 3y O0JIOX TyJI COHTOJITBIH MakCHUMYyM ajilaaHbl
HOpMBIT 100 ye rax To01100J10B. MeH j 00J0H j + 1 yewitH XO00pOH/| aiiaaHbl HOXIION Oyypax
yeuiin xamruiin 6ara yrra 1.00E-12 Gaiina.
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Fraud 3azeapunanwvie wanzax mecmuitn yp oyn. Cynanraanbl TyC XdCIIT OUJ TYH
CyprainTelH apraap OOJOBCpyyJCaH ajijaa aryyJjicaH CaHXYYIMiH Taiinan wipyymard Fraud
3arBapbeil’ mporpamm xanramkuiiH Default yrraap conrocon canamcapryii 77 CyprairbiH
YKUIIIH YHIICIOH TYPIIMIT XUUX 06ree ] HUAT ereraiuitH 6arm 386 caHXyYTHilH TaliaHTUiH
20 XyBb COHTOT/ICOH OOJHO.

Xycnart 1.3 Dpranzasuuit matpull (confusion matrix)

Anoaa azyyncan 23ic Andaa azyynaaeyii eaoc
maamaeniacan maamaznacan
Canxyyeuiitn matiian aidaa azyyican 14 (18.2%)* 0 (0%)**
Canxyyeuiin matinan ardaa azyyraazyi 5 (6.49%)** 58 (75.3%)*

Ix cypsanac: Cyonaauovin mooyoonon (Neural designer 4.2.0 npoepammvin yp OyH)

(Xycnaem 1.3)-aac y33Xd4 30pHIITOT XyBbcarduitH xyBb aneMeHT (0,0)* Hbp GoauT separ
Oyroy CaHXYYTHIH TallaH anjaa aryyjicaH yel 3eB TaamariacaH Oaiiuibeir, anement (0,1)** up
XyZAaj 3epar yrryyn Oyroy sMap HAraH Oaiijuiaap angaa aryynaaryil rax Oypyy Taamarjacad,
anemeHT (1,0)* Hb Xyznan ceper yrryyn Oyroy caHXYYTHIH TailjaH anjaaryi yen ajngaa aryysiacas
sk Oypyy Taamarnacas, 3nemeHT (1,1) Hp GomuT ceper yTryyzd 6010X anjgaa aryyiaaryi rax
Taamarjacal yTryyabir xapyyiHa. uiinespuitn xun (6ocro) 0.5 yen 77 cypraiarblH sKMILIH]
TYPIIWIT XUHUCHH 06ree]l HUAT TECTHIH OrerIInid XyBb/ ajijjaa aryyJcaH CaHXYYTMHH TaiyiaHr
anpaatail rax 100 XyBb, ajijaa aryynaaryil caHxyyrMiH TallaHr angaaryil rak 92 xyBuap 3eB
TaaMariax OaiiHa.

I'yH cyprantsin Fraud 3arBapunana uTrax MHTEpBaib Hb Japaax Oailiganrtail 6aiiHa. YYHI:
1. FRAUD = 0.946854 Gon caHXYYTUiiH TaiilaH Hb ajjaaTai.
2. 0.68571 < FRAUD < 0.946854 6on anpmaaTaii 6aiix maraian Hb 88.9 XyBb
3. 0.428579 < FRAUD < 0.68571 Gon 3pran333Tiii CaHXYYTUIH TaiiaH
4. 0.020966 < FRAUD < 0.428579 6on annaaryi 6aiix marmian 88.3 XyBb
5

. FRAUD < 0.020966 601 caHxyyruiiH TaiijaH Hb ajjaaryid OaiiHa. Anjaa aryyscal
CaHXYYTMHH TalnaH wipyyisrd Fraud 3areBapunman 93.5 XyBuap YH?H 36B Taamariax
yaBaprail OaitHa.

JYTHDJT

OHAXYY CyAairaaHbl XKWl MaHail OpHBI CAHXYYTUHH candapT Tynramaax Oyl 3ailnmryit
acyyJ/UTyyAbIH HAT Oojioon Oaifraa anjgaa aryyjiacaH CaHXYYTMHH Taiianr wipyyiora Fraud
3arBaphIr 0OJIOBCpyy/axaa rojUIOH aHxaapiaa. Tompyynban, Xxoin00raox MaTeMaTHK CTaTUCTHK,
ONTUMU3AIMIH apra apraujalyyabll allurjaH caHaaTairaap OOJIOH caHaMcapryd Oaiiaap
YHIIDTACOH CAaHXYYTUWH TaWIaHTHIH aijaaTail OaliiIbIr YHAJIIX 3arBapusaiblr 00JIOBCpPYYIIaB.
Cynmanraanbl QKJIbIH TOJI YP AYHTYYIUHT HATTIDH aBY Y3BOII:

Cynanraanj amwuriarjgax HART ererJIHiH OJIOHJIOr 000X 386 CyprajiThlH JKHIIIIHIAC
76.9 xyBb Oyt0oy 297 TYYB3p Hb aJiJjaa aryyinaaryi caHxyyruiH taitnas, 23.1 xyBs 6ytoy 89 TyyBap
Hb TOJOPXOH XAMXKIDH]I ajlaaTail CaHXYYTHIH TaiaaH 0ojoXuir xapyyniaa. Tyc yHAITr3sHI3C
mayTraajgad 3aarjgaidTeliH TYBIIMH (0.5-aac Oara Oaiix mHTepBany Oartax 297 TyyBIp anmmaaryi
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o0yroy 0 racaH yrra, 0.5-aac mram 6aitx naTEepBaa 6arrax 89 TyyBap simap HATOH Oaiiaap anmgaa
aryyscaH Oyroy 1 I3CIH YHAITI3T33p yTra HOT/ICOH.

3arBapblH YHAJITIIT XUUXUHH TYJ aBU X3PATKYYJICIH XaMTUHH SXHUH TECTUHH Yp 0010X
KosnmorpoB-CMUpPHOB MANTyyphIH YP AYHI OYX XyBbCardu{ HOpMallb TapXalTIyi TICOH YHAITIIT
xapyynaB. YYH?3C IIaITraajad rypaBJard CTaCUTHK maiuryyp 6omox T TecTuir opxurmyysican
Oereen xoépnory manryyp ManH-Buthuii IO manryypelH yHa1IranH33¢ 8 eep yJ xamaapaH
XYBbCAry/IbIH XacarJyyJrsll XUk MOH missing yTra UX XaMXK33I33p aryyJicad Xo€p XyBbcardyuir
YHDII39HIIC XaccaH Tyl Haamua 32 XyBbCarduiiH OpOJILOOTOM 3arBapblH  YHOJIIIAT
00JIOBCpYYIIaB.

Anpaa aryysicaH CaHXYYTMMH Taimad wuiapyymard Fraud 3arBapwianblH CYIDKIIHUN
apXUTEKTyphIH OyTIUHUT [opt] [28-10-9-8-5-1] racan OYyTAINTINUTIIP TOAOPXOIMICOH Oeree; mai
JaBXapryyablH HIPBXXKYYIITHHH (yHKIPIp rumepbosor Ttanrec (hyperbolic tangent)
YHOJIOTUAUT COHTOCOH 06reej rapaiThlH JaBXaprblH XyBbJA cHUrMonn (sigmoid) Oyroy OumHMiA
MDJIIX23p JIOKHUCTUK (logistic) YHIIATUUHIT COHTOB.

bun xuiiMan OrOyHBI MaTeMaTHK 3arBapwialbll TOMBEOJIOX Y€l ONTUMHU3ALUNH
IrOpUTMaap TpaJueHT OYyITalThII TOAOPXOMIK OailicaH 0ONOBY TOAOPXOH IIAaNTraaHyyAblH
yamaac Quasi-Newton apradsiaabir OHOBWIOJBIH aJIrOpUTMAaap aliuriacad. JHAXYY alrOPUTM Hb
Newton apraunanj cyypuigar OO0JIOBY XOEPIOTdY yiIaMiKIaJbIl TOOIOOJOX IaapAiarryi
Oaifraapaa OHIJIOTOTOH. MeH TpaAWeHT OyyJraiThIr 0OIBOJI TJIOOAT OHOBWION XYPTAII Oara
JABTAJITHIH TYBIIWH IIAapiar 33par 1aByy TajTai OauB.

bonoBcpyyiican 3arBaunanblH TECTHMMH Yp AYHIDIC IypABAI T'YH CYPrajThlH apraap
00JI0BCpyylicaH anjiaa aryyjicaH CaHXYYTMHH TailnaH wipyynsrd Fraud 3arBapeir mporpamm
xaHramxuitH Default yrraap coHrocon canamcapryii 77 cypraitbiH ®KHUIIRIHA YHIICISH TYPIIHIT
XUCOH Oereea HUUT ereruitH Oarii 386 canxyyruiiH TainanruitH 20 XyBb COHTOTJOXK
HIuitaespuiin xun (6ocro) 0.5 yen Tyc 77 cypraiThlH KMII9H[ TYpIIMITaaC HUMT TECTUHH
OrerJUIMiH XyBbJ ajjaa aryyjcaH CaHXYYTMHH TailaHr anjgaataii rx 100 xyBs, anngaa
aryyJjaaryi CaHXYYI'MIHH TallJIaHT anjaaryi rak 92 xysuap 3eB TaaMariias. ['yH CyprainThlH XyBbJ
YJIAMXKJIAAT MAIlWMH CYPraJThIH INyraMaH aHTWJIArdJblH XWX 4YaJaxryd 3YWJICHHT TOAOPXOU
XOMKIIHT IUHABIPIIK Yajggar TyJ ajjaa aryyjcaH CaHXYYTHMH Taitnan wipyysord Fraud
3arpapyjiajl €peHXuil ypbAuniIaH Taamariax yaasap 93.5 XxyBuap yH2H 36B TaaMarjax yajBaprai
OaiiHa.
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XABCPAJIT 1. XOEPTBIH AHTMJIAJIBIH TECTHUIH YP JIYH

Taiinoap Ymea
Aneunazein HZI; (ZZTZZJ; 3eB aHrMIarjcaH TYYBpHilH Xapblaa 0.935065
Anoaanvl myswun | Bypyy aHruiaracan TYYBpHHH Xapbliaa 0.0649351
Sensitivity | Boaut 3epar yTryyablH 3epar I3k TaaMariaracaH xapblaa 1
Specificity | Boaut ceper yTryyabH coper 3K TaaMariaricaH xapbliaa 0.920635
Hapuiieunan (precision) | Taamarmarmacas 3epar yIryya O0IUT 3epar Oaiix xapeliaa 0.736842
Depae ynonuii xyev | Taamarmaricas 3epar yTryya O0IuT separ 6aix YHIHUH XyBb 12.6
Cepeoe ynsnuti xysev | Taamarmarican ceper YITYyI coper 0aiix YHIHHUH XyBb 0
F1I onoo | HapuiiBanan 6a M3Ip>M)KAIH TApMOHUK TYHAaXK 0.848485
Xyypamu sepse xyev | BomuT ceper yTTyyIbIH 3epar 'K TaaMariaracyH X3¢iT 0.0793651
Xyypars onone Miizz Taamarnarcan 3epar yTryya 00aut ceper Oaiix xapbliaa 0.263158
Xyypamu copoe xysb | Bomut aepar yTryya ceper Irak TaamarjarjcaH xapblaa 0
Copoz maamaenax ymea | Taamarnaraca ceper yTryya 00IUT separ 0aiix xapblaa 1
Matthews-uiin | 30punToT XyBbCard GOJOH TrapaiT XOOPOHABIH Koppemwrimd -1 33c +1 0.823628
KOppensiyu | XOOPOHJ yTra aBHa
Vouden-uii undexc E;i?gzyl;:; ;izl;;{arnax apra Hb TaamarjanTai xapbllyyaaxas 3B IHHIBIP 0.920635
Markedness | BoauT aHruymaac aHruIard MIOMITHIT YPhIYMIAH TaaMariax Marajia. 0.657477

Ix cypeanc: Cyonaauovin mooyoonon (Neural designer 4.2.0 npoepammuvin yp OyH)
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XABCPAJIT 2. ororjioJj YPbJYUJIAH BIJITIIOX YE INATAHJA BUYUI'ICOH

MAKPO BUYMJIT

Sub Macrol()

" Macrol Macro
Range("Al1").Select
Selection.End(xIDown).Select

ActiveCell.Offset(1, 0).Range("Al").Select

ActiveWindow.ActivateNext
Worksheets("CBJ1").Select
Range("G5").Select

ActiveCell.FormulaR1C1 = "=R[25]C[-2]"
Range(*"H5").Select
ActiveCell.FormulaR1C1 = "=R[15]C[-3]"
Range("15").Select
ActiveCell.FormulaR1C1 = "=R[62]C[-4]"
Range("J5").Select
ActiveCell.FormulaR1C1 = "=R[41]C[-5]"
Range("K5").Select
ActiveCell.FormulaR1C1 = "=R[60]C[-6]"

Range("L5").Select

ActiveCell.FormulaR1C1 = "=R[13]C[-7]"
Range("M5").Select
ActiveCell.FormulaR1C1 = "=R[8]C[-8]"
Range(""N5").Select
ActiveCell.FormulaR1C1 = "=R[3]C[-9]"
Range("O5").Select

ActiveCell.FormulaR1C1 = "=R[49]C[-10]"

Range("P5").Select
ActiveCell.FormulaR1C1 = "=R[4]C[-11]"
Range("Q5").Select
ActiveCell.FormulaR1C1 = "=R[48]C[-12]"
Range("R5").Select

Worksheets("OAT").Select
Range("G5").Select
ActiveCell.FormulaR1C1 = "=R[3]C[-2]"
Range(""H5").Select

ActiveCell.FormulaR1C1 = "=R[2]C[-3]"

Range("15").Select
ActiveCell.FormulaR1C1 = "=R[1]C[-4]"
Range("J5").Select

ActiveCell.FormulaR1C1 = "=23"
Range("J5").Select

ActiveCell.FormulaR1C1 = "=R[18]C[-5]"
Range("K5").Select

ActiveCell.FormulaR1C1 = "=R[22]C[-6]"
Range("K5").Select

Range(Selection, Selection.End(xIToLeft)).Select
Selection.Copy

Worksheets("CB/1").Select

Selection.PasteSpecial Paste:=xIPasteValues,

Operation:=xINone, SkipBlanks _

:=False, Transpose:=False
Selection.End(xIToLeft).Select
Range(Selection, Selection.End(xIToRight)).Select
Application.CutCopyMode = False
Selection.Copy
ActiveWindow.ActivatePrevious

Selection.PasteSpecial Paste:=xIPasteValues,

Operation:=xINone, SkipBlanks _

:=False, Transpose:=False
ActiveWindow.ActivateNext
ActiveWindow.Close
ActiveWindow.ActivatePrevious

Range("Al1").Select

End Sub

Ix cypsanic: Cyonaaudvin mooyoonon (Excel VBA editer npoepammuin yp Oyw)
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XABCPAJIT 3. 3ATBAPBIH YHDJITIAT TOOIIOOJOX VSCODE PYTHON 3.8
CKPMIIT (TOOPXOI X2CII)

from math import tanh
from math import exp
inputs = list(map(float, input("*").split()))
def Logistic(x) :
return(1/(1+exp(-x)))
def expression(inputs) :
if type(inputs) != list:
print("AprymMeHT 3aaBaj JIUCT TOPIHHH 00hEKT Oaiix EcToir anxaapuyy !")
exit()
if len(inputs) != 28:
print('opoATBIH TOO XaM:K33 Oypyy OaliHa JTUCTIH JOTOPX DJIEMEHTUIH TOO 3aaBai 28 Oaiix écToi')
exit()
R5=inputs[0]
R6=inputs[1]
R7=inputs[2]
R8=inputs[3]
R9=inputs[4]
R12=inputs[5]

y 4_4=tanh (0.0766316+ (y_3_1*-0.1551)+ (y_3_2*0.338326)+ (y_3_3*0.355168)+ (y_3_4*-
0.404524)+ (y_3_5*-0.00354622)+ (y_3_6*-0.49545)+ (y_3_7*0.479654)+ (y_3_8*0.103478))

y_4 5 = tanh (-0.0433354+ (y_3_1*0.199621)+ (y_3_2*-0.910202)+ (y_3_3*-
0.557648)+ (y_3_4*0.753094)+ (y_3_5*0.0454612)+ (y 3 6*2.35972)+ (y_3_7*-1.31468)+ (y_3_8*
0.230098))

LMF = -0.46668+ (y_4_1*-4.34988)+ (y_4_2*-3.93452)+ (y_4_3*-0.504548)+ (y_4 4*-
0.935972)+ (y_4_5*3.7114)

FRAUD = Logistic(LMF)
return FRAUD
def result(prob):
logit = prob
name = "AAA"
if 0.946854 <= prob:

print("Xwuiima oroyH MuHHI Toomoosutoop: \n Fraud maramaneis yrra {} Gaiiraa Tyn {} koMmaHuid caHXYy
TUAH TaiJIaH ajjgaaTai 0aix Maraiai Mam eHaep OaitHa rask Toorooios.".format(logit, name))

elif 0.68571 <= prob < 0.946854:




print("XuiiMaa or0yH MuHHIA ToomoosIoop: \N Fraud maramraneia yrra {} Oaiiraa Ty {} KoMIanuii caHxyy
T'UiH angaarail 6aix marmian Hb 88.9 xyBb OaiiHa rax Toomoostos." . format(logit, name))

elif 0.428579 <= prob < 0.68571:

print("Xwuiima oroyH MuHHI Toomoosutoop: \n Fraud maramtanein yrra {} Gaiiraa Tyn {} KoMIaHui CaHXYY
TUAH TaiIaH 3praisadToi OaiiHa rax ayrass.".format(logit, name))

elif 0.020966 <= prob < 0.428579:

print("Xwuiima oroyH MuHHI Toomoosutoop: \n Fraud maramnaneis yrra {} Gaiiraa Tyn {} KoMIaHui CaHXYY
THIH anjaaryi 0anx mMaraian Hb 88.3 XyBb 0aiiHa rask Toorooos.".format(logit, name))

else :

print("Xwuiima1 or0yH MuHEI Toomooutoop: \n Fraud maramtaneis yrra {} Gaiiraa Ty {} KOMIaHuii caHXYy

TMIH TalIaH anjgaaTai 0aix Maraajiai Mail eHaep OaiHa rax Tooroosos.".format(logit, name))

result(expression(inputs))

Ix cypsanoic: Cyonaaudvin mooyoonon (VScode Python 3.8 npoepammein yp OyH)
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APUJIAKAAHBI BAHKHBI XAJITAJTAMK 333MINUTY AT CITIIJ
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XYPAAHI'Y1

OHIXYy cy0aneaanvl 30punic0 Hb X3PI2NISUUUH 3aX 399AUUS COM2IN 3YUH Y3YYAIIMIIP
Aneaamartl cecmMeHm yycedx O0IOMAUCHOL ICIX Mmanaap moopyyicau. Yuup mb eHoe yacm 3ax
320Ul 308 apea, apeaynanaap Ce2Menmuasx, 30pUimom 3ax 3327uUtle OHO8UMOL COH2OX OONOH
OYym33205XYyH, YUIuuieIde AMICUIMMAL XOHOSWLYYIax Hb anuead OusHeculin Oaueyyiiaebii
Xy68b0 MaApPKeMUHLULIH AMUH 4yXan acyyoan 601coH. MmO Xapa2enseuutin 3ax 3331utle OHO8UMON
cecMeHmuyIdX apea 3ytH acyyoan cyonaayoblH auxaapivlie mamax 00icon 6a ma0 3ax 3337utle
2aoHaa 3pc Aneaamatl, OOMpPOO UNCUL WIUHIIC YAHAPMALL ONOH CE2MEeHMY Y030 Xy8aaxviH myio XyH
AM3YUH Y3YYA3IMuUtie COme3 3y UH Y3y YA IMMIL XOCLYYIaH X3PI2I9X Hb 3YUMIU 22032 033D CaHAl
H320CoH. Tutimdsc cyoaneaae Xuiix0’d XyH aM3yUH OOJNOH CIMEIN 3YUH Y3YYAINMULEe XAMM
awuenan  apunrxcaanvl  oankuvl 1801  xopaenseyuiie  cyoaneaano xampyyurc, sneaamau
ceeMeHmyyoutie yyceacaH. [y WUHHICUCID XULIXOID XIMAHCUSOIXYYH OYP 093P XYUUH 3YUICULIH
WUHIICUNZDD  XULICHULL oapaazaap ceemenm OYpulii OHYlo2Ulle MOOOPXOULIOX000 Klacmep
WUHIHCUNIRIIHULL ap2ble auuacan OOHO.

Tyaxyyp yr: X3parisrduiiH 3aH TeJIeB, XyJalJaH aBaX COHUPXOI, PaKTOp MIMHKUITII, KIacTep
[IMHKUJITID, COTIAI 3YWH XYUUH 3YHIIC
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CYIAJITAAHBI YHADCJIJJ

Cotran cynnan Hb 19-p 3yyHBI OyHII Y€3C 3XJPH MApKETHUHTUIH HMIMHXIAX YXaaH
YHIICIDATIN CUCTEMTIU cymnaracad rak y3mar. Catran 3yd (psyche-catranm camaa, logos-
Cypraaigbp, HIMHXJ3X YyXaaH T3C3H YyIraTall IpeK YrHI3C rapaiTail) Hb ambJpaliblH YW
@KWJUIaraaHbl OHIIOM X3B MasT O0JIOX CATIIUMIAH Yilll akuiaraa 00JI0H XOrKIUIH 3YH TOTTJIBIH
TyxXal IUHXIAX yxaaH 0ereeja IOTPOO CyAairaaHbl OMe JaacaH OJIOH YWIIII OYXUi 1151
canbapyynan xyBaarar (X.K.CemenoB & E.JI.Macnoga, 2014) 6aiina. Cynnaau D. Yankelovich
(1964) coTran 3yHH OWITONTYYIBIT “3aX 333JIMHH CETMEHTWIIMWH IMIUHAJIAT MaIryyp” 00arox
caHaJbIT aux JBIIyyIIcoH (Goyat, 2011) raraac 3XJI9H Cy/Taadym,] 06p O0PHITH Y331 6apUMTIIAIbIT
ToBIIYYJIcoH. 1960-aan oHBI cyasaauu]l 3aX 333JIMMH CETMEHTWIA COTIAN 3YHH Y3YYIIITIAC
UTT3J, Yp Hesee, XaHuiara, Tanud Mymxyi (H. Onur Bodur, 2000), xyBs XyHuit y3311 60101,
Jaan 3ypiuui, ambaapiibia x3B Masr (Dibb, Stern, & Wensley, 2002) 33pruiir Tynxyy ammriax
Oaiican 6oyt 1970-aan OHBI CyATIaauuI XAPATIITYUNRH OIOYH CaHAa, yXaMCaphIl ITMHKUX XIMKUX
r»K opoimox Oaiican (Gountas & Sandra.G, 2001). Xapun 1980-aax OHBI CymIaauu
XOPATIATYUIH anuBaa OyTIdTAdXYYHA XaHAax C3J3J1, OMITOoll, XaHajara Hb TYYHHI Y331 60/17100C
OYpoH Xamaapax TYJ DATIIPHUUT CITIAI 3YHH CErMEHTWIAN] allUTaxbIr caHan 0onrocod. 1990-
93/1 OHBI CYJTAaYU COTTAJI 3YHH CErMEHTWIAIMNAT XyBb XYHUH XaH 1j1ara, y33J1 00101, XyBb XYHUN
3aH Oaljal, UTr3J YHIMIIII OOJIOH aMbJApJIbIH X9B MAsTT YHIICIOH 33X 393JIMUT OYIATIdX Yill
sBit (Matthew, 2010) racan 6051 2000-aa OHBI 3X3H Y€3C CITIIJI 3YHH CErMEHTWINIT Hb HATTYT3PT
XyBb XYHHUH 3aH Oaiijana TYJIXyYy aHXaapiar, Xo€pAyraapT XyBb XYHHH aMbJpaJibIH X3B MasrT
(Vyncke.P, 2002) yHm3CIDIAT XOMI3H Y32k OaiiB. DHD YeHiiH CyAjaayuiiH TeJeejes 00J0X
Kotnep, Apmctponr (2004) Hap cATran 3yHH CETMEHTWIIMMH Y3YYIITIIP XIPITIATYAHUT
HUNTMHUIH TOAOPXOH aHTrWjan] xamaapax Oaiinan, suiraatail ambApaiblH X3B Masr 3CBAJI XYBb
XYHHIA X9B IIHHXI9p Hb suiraatai oOynryyma xysaaaar (Gajanova, Nadanyiova, & Moravcikova,
2019) racon Gaiigar. Tyyawids cymnaad xucana T.K. (2014) xaparisrduiid XyaaiiaH aBax 3aH
TOJIOBT HOJIOOJIZIOT CITTAII 3YHH C3/13J1, OWIroll, TAHUH M3JPXYH, UTTAJ1 YHAIMILIWI OYI0y XaH yiara
[ICOH JOpBOH 4Yyxan Xy4uH 3yin Oaiimar (Jisana.T.K, 2014) x3M39H Y3COH Hb COTIDI 3YHH
CErMEHTWIANIMIH CyJlaiTraaHbl aXKUJII UXI9X2H YHA IPHTIH toM. Cytaau Kotnep, Kemep (2006)
HapBIH XAJICHIIP ““CATIAI 3YWH CErMEHTWIAN Hb 3aX 329JUNH OYATYYAMUT WYy HapuiBWIaH
TOAOPXOMIIOX OOJIOMKTOM TICHUM YHICOH P3P FHAXYY XOIMKUTAIXYYHHUUT alllUTIIaH 3aX 339JUUT
CEeTMEHTWINX OPOJIIIOTO XHIXIIP OOJICOH FOM.

CYIAJITAAHBI 30PUJITO

Mouron yacan 11 apmnkaanbl 6aHK WAIBXTIH Yl axkuiuiaraa siByyiok Oaiiraaraac 2020
OHBI Oaiiimaap GaHKHBI CHCTEMHMH 333JIMIH yiIpranuiia 51.7 XyBs Oyroy 9.3 ux Hasia Terperuir
UPIIIB OJTOCOH 393J1 333JDK, OAHKHBI canOapblH HUHT HaccuBbIH 43.3 XyBUUT HMpraauiinH
xaaramaMmx Oypayysok Oaiiraaraac 28,9% Hp 20 casiaac Oara xaarajamskTaid 6a HUHT Xapuiax
naHcHbl 98,7%-uir 533mm3r. 2021 oHbBI dlcHMiH Oaiiinmaap UPraaMiiH apuiikKaaHbl OAaHKHBI
XaAramamMxk, 333JIMAH MOAIIUIMUT Xapaxal MoHron yncax 3 XyH TyTMBIH 2 Hb Xyranaaryu
XaJraJaMXUiH JaHCTal, 3 XYH TYTMBIH HAT Hb 392JITU 3CBAJI XyTalaarai xajarajiavkrai Oairaa
Hb apHJDKaaHbl OAHKHBI YHITUMITI? MaHai yJICHIH UPTIAMIH ©/16p TYTMBIH aMbJIpajIblH HOH YyXall
X3pArIp?3 00J0XBIT xapyymxk OaitHa. Men TeB Gank OOJOH apuibKaaHbl OAHKHYYJ MPIIIUIH
MOHIe Xajarajax Jaaajg 3YpLUIbIT HAMATAYYIAX, UPIAAUMH XaaraJaMKHHH XOMXKIII ecrex,
CaHXYYTHHH OOJIOBCPOJI OJTrOX aXIIyyAal WYY aHxaapy axuuiagar. MM sHAXYY cynanraaHbl
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QXUIIIaa XAPITIATYUNHH OaHKHBI YIITUMIITIAT XyIaigaH aBax MIAWIBIP TapraiTajl COTIAI 3YHH
sMap XAMJKUT/PXYYH WIYY Hesieeipk Oairaaraap XaaraJdaMyKHHH YHIUWITIOHUK 3aX 339JIUHT
CEerMEHTWIAX 30PHIITO JIPBIIYYIICIH OOJIHO.

CYIAJITAAHBI 30PUJIT

DHAIXYY 30pWITHIH XYPISH/I Japaax 30pHITYYABIT IIBIIYYIDK OaiiHa. Y YHI!

1. Xoparmsruuiid 3ax 333JIMAT CErMEHTWINX OHOJI, apra 3YWUT XaphllyyJiaH Cyajiax

2. OmnoH yJCBIH TYBIIMH apUKaaHbl OaHKHBI XAPATJIATYUIH 3aX 393JUNT CErMEHTYMITK Oyi
XaHJy1ara, apra 3yur cyjjax

3. Xaaranamx 333MIIATYUAH 33X 393JIMUT COTIAI 3YHH Y3YYIITIP CErMEHTWINX

CYJJIAT ICAH BAMUJIAJI

XOpOTIdrYuiH 33X 399JIMUI  COTIUT 3YMH Y3YYJIUITIZP CErMEHTWIdX —apradiajibil
00JIOBCPYYNNaxblH TYJA HAH TAPTYYHI XYBb XYHUH COTIA 3YHH LIMHXHUNAT TOJOPXOMIIOX
XOMIKUIIDXYYHYYAHUAT 36B COHIOX Hb 4YyXajl IOM. Taraxand c¢3Tran 3yHH CErMEHTWIDIUNH YHII
ABILIAJ MAapKeTEPYYyIblH XYBbJ XUHUX ECTOH yyxaa 3Yisl 00N X3MKUIJIDXYYHUMI HapUMH HSTT
Hsambaii  Tomopxoiox (Otuedon & Ukomatimi, 2016) acyyman OGaitmar. Tomkc (2009)
XOMKUTJPXYYHUHAT COHIOX Hb CYObEKTUB IIMHXKTIM TyJ CyAlaayul ©epuiH M3AIAII3P 3CBAII
XyyuuHcar 0aijyiaap XYyJI33H 36BLIOOPOX 33P3T Hb XIMKUIIPXYYHUHT Oypyy COHIOX 3pcidij
XYprask Oomsorniryii Tamaap Maadxk 6aiix écroit (Sell & Walden, 2012) racanTaii canan Hor OaiiHa.
Tuitma 6aHK, CAHXYYTUHH 3aX 333JIMHAT CITIAA 3YHH Y3YYJIUITIIP CETMEHTUMIIK Oyl XaHIarsir
XapbllyyJcaH cyAajraar aapaax XyYCHAIIT3 Y3YYJIIB.

Xycnart 1 CaHxyyIruiiH 3ax 393JIMHAT CETMEHTUWIAX XaH ara

CerMeHTUIIUIHH .
Ne Cyanaau 3ax 339311 CerMeHTYyAMIH OHIJIOT
XOMIKHUTIIXYYH
Anbanc 1. Yunita maapamoxraii (Cost-sensitive
Tedanch bankHsl XyH am 3y Oa HHIH MOZPOMGKTH ( . . )
1 Capxanr . - . . 2. Xapumaa xon6oo uxta# (Relationships)
Wramr IINT T .
(2000) Y 4 3. Yiumumnrasun anxaapjar (Service-focused)
Kemnep, 1. Aroynryii Tornoraup (safe players)
2 Cuerprer XepeHre Xyn am 3y 0Oa 2. Hasnrmoit UHOM (open books) .
opyyJanr XaHJyiara 3. Menrenwuii gammu (money dummies)
(2006) 4. Dpcman xaiiraun (risk seekers)
1. CapxyyruiiH TOTTCOH YHJI XOIJIeNTdH HacaHA
xyparuug (Financial moderate active adults)
Hac 6a 2. CaHxyyruiiH = OpOJIIOOTOH  HacaHI  XYp3rdun
Aice Canxyyruix (financially involved adults)
HCeJIb .
3 (2007) Jaatran HapuiiH TeBert™i 3. Yxaanar spT axiaruuj (sophisticated early starters)
Gaitnan 4. Canxyy Hbp TOrTCOH eHIep HacraH (financially
(Sophistication) moderate seniors)

5. Yxaanar nysn HacHbixaH (sophisticated middle-agers)
6. Yxaanar xoxyy sxiaraug (sophisticated late starters)

Oiinron, Xanjiara,
Bunu Cym HHTepHOT H A

4 UYya, JIluruar OGaHKHBI 3an Oaiiman,
B.JI(2010) YHITIUIT)

HacHbl cerMeHT 139p TynryypJiad oiiroll, Xaujjara, 3aH
Oaif/uiaap Hb AHTHJIAH SUITACAH.
XyH am 3yt
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Moxammar 3an Oaiinai

5 Axman Amb-  BaHKHBI (big 5), 1. Illuuawuiir canaauwiax 3ad O0aiman (Extraversion)
Xasapu YHITIHIIT) 2. Huitroait 3au Gaiinan (Agreeableness)
(2015) YHoH4 baiinan 3. Cotronuiin  TOrTBOpTOM 3aH  Gaiiman (Emotional
Buman 3aH Oaiigan A 3ab'“ty) 5 . o -~
6 Muwpa BAHKHbI (big 5) 5. HxaMcavaaH 3aHu aiian (Conscientiousness)
yitmamrss ' . HaanT1oii 3an Gaiinan (Openness)
(2015)
CaTran xaHamx
II\)/}/I;ioca, 1. Cotran tyrican (Anxious Detached)
ot T Coatran 3y#, 2. BOHFOOMv)KTop"I (Prudent) N
7 Marenre, it Xy a 3yii, 3. Xouorryit amuny xyH (Carefree Ego.lstlcal) ‘
[Tyan N — ) 4. Myxap cycarT xaT aBTcaH XYH (Anxious Fanatical)
MGypy Temnes Gaiimain 5. Xai Hux eepTeja HTuracaﬂ XYH (Prz.igmatic)
(2016) 6. Xaiixpamxryii Oatiman (Apathetic)
Toyit U 1. 3oxunyynantryit MeHre ypordnz (Anxious spenders)
Mapi. O’ CanxyyruiH  xoumara, 2. Mbaapamxad gararaun (Gut-feeling followers)
8 Meii B ’ XOPOHTO St G 3. XsaHanTTai xaaranarduy (Anxious savers)
(2018) OpyyJaant an bannain 4, Xapanran xa>parmraug (Myopic consumers)
5. Vxaamar xsparmrann (Rational consumers)
1. Yyptaii rompomtorunn (angry complainers)
Kprcruia, 2. ©epTee XAT UTTANTYH (pragmatic uninvolved)
9 Kan-Tlvep bankHbI Cotron xemon 3. CSTFS.-]'I XOAJeNeep  TararicaH  XdpArNIArdui
(2020) YHUHIr? (emotionally attached customers)
4. Cotran  xanranyyH xspanmraua  (happy satisfied
customers)

Ix cypsanoic: Cyonaaqutin HIemedn

baHK, caHXYYTHIiH 3aX 333JIMHUT CITTAM 3YHH Y3YYJIITIAP CErMEHTUIIDK Oy CylanraaHsl
XIIyyJaac XapaxaJ MX3BWIDH CHI2JI, OMIrol, XaHjajara, 3aH Oaiifal, CAOTI2J XaHaMXK I'DCOH
XOMKUTJPXYYHUHAT XYH aM 3YHH XOMKUTIPXYYHTIH XaMT X3P3IJIIC3H Hb aKUTJIArjcaH 0ereen
SIICUHH CerMEHTHHH Yp JAYHI?? TOJOPXOijoxaoo 3aH Oaiimann Tyaryypiaan Oycan
XOMKUTJPXYYHUHA OHIUIOTMMI XapbllyyjJaH rapracaH Hb TYr?3Ma OaiiHa. UMilMaac 3HAIXYY
CyJaliraanji X3pari3rduifH 3aX 333JIMIT COTIDI 3YHH Y3YYIITI3p cerMeHTwnx 33 Kotler, Keller
(2012) HapbIH X3PATIATYUiH 3aH TOJNOBUIH “Oneerunn-Xapuy YWaaan~ 3arBapblH XyBb XYHUH
COTIAN 3YMH MIMHXHUHH XOMXKHUIIPXYYHYYH, MeH Schiffman, Wisenblit (2015) napein onon
cynmaayapiH “X3PATJIdTYUIH COTIIII3YWH YIIT SIBIBIH YHACOH XYUYUH 3YWI 000X CO/IJI, OUJITOIL,
XaHJuIara 33paT Hb XJPAMVITYMMH XyAQJIJaH aBax MIMUABIPT HOJIeeNIer Iojl XY4YuH 3YHic”
(Gunawan, 2015) racaH y3211 caHaar YHAC 00IrocoH. MHMIX 193 COTIAIT 3YHH XOMKUTAIXYYHHHUT
“xanzyara” OOJOH XyBb XYHHH 3aH Oaluiblr wimdpxuilmsx “ToM 5 XyuuH 3yitnc” 3arBapaap
OPIroXYYJDK, DAr33D YHACOH XOMKHUIIPXYYHYYIUNT WIDPXUHIAX [37 XA3MKUTJIXYYHYYAUNUT
COTIJ1 3YWH CErMEHTWIRNIMIH Tajlaap YHAITAM CaHall JPBUIYYJICOH CYYJIMHH YEUHH CyIJlaad/iblH
OYT2271YY131 HApUIH IYH MIKWHKUIT? XUHUCHIAP CyAaiaraaHsl apra 3yir 60J10BCpyyIicaH.

Compn (motive): Kotnep, Apmctponr Hap (2011) ¢aa3m Hb COTIAI XaHaMK, TaallaMKTal
OaiUTBIT IPIIXUMIAX XYUTIH HOIOees 000X XyBb XYHHH X3pIridsHidc yycanrit (Gunawan,
2015) rx tomopxoiiicon. Cymmaauna eepuiiree yHAIX (self-report) apruir amurian CoaaIuir
@KATIIATJaXyill TaHuH MAPXYHH Hexmen (terms of observable cognitive), catran xemen
(affective), 3an yiin (behavioral) 60:10H pu3MONOTHITH Xapuy YHIAIIZP XIMKHUX OOJIOMKTON ICIH
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00J1 3apuM Hb OOJIUT HOXIIOJ Oainan (CHAIUITH eMHOX OOJIOH Japaax TYBIIWH) ACBAJ suraaTan

30pWJITOTOM HeXIes Oaigan (OHIIOH, dyxal 30pwiro) 33prasp xomkuud (Touré-Tillery &
Fishbach, 2014) rax y3a9r. D> ynaaruita cynanraan cymaiaad Ceruanu (2013) HapbiH caHal
00JITOCOH JIaryy “X3paridHuil ¢33 (XyBb XYHHUH XOPIriPd) - 33C rajgHa ‘“‘yxaanar ciadi’
(OYTIrIPXYYHUUT  YHAIIX  OObeKTHB  Oaiimanm) OOJOH  “COTr3N  XOANONudH  comdm’
(OYTIArIdXYYHHUT YHAIAX CYObEKTHB Oaifai) 33pradp COUIMHT XOMKHX XIMKUTIIXYYHHUHUT
COHTOCOH. YYHMp Hb MApKCTUHTUWH CYIUTaa4yuJl 339 XOMKHIIXYYHHUHT TYPraH X00I, OaHK
(xaaramamsK) OOJIOH ypJIardifH cabapt roiayy ammuriacan Oaigar (Gunawan, 2015).

Otinron (perception): Cynnaau [lluddman, Buzernbmaut (2015) HapbIH Y3CHIIP OWITOIl Hb
XOPAIITUMIH XyAajiiaH aBax MIUHIBIPT HOJIeeJeX TOIOPXOi OObEKTHIH TallaapX TeCeesel
0eree 1 9HY Hb MAPKETEPYYABIH CaHa 0OJTOX Oy JaByy TaJbIT XAPATJIATY XIPXIH YHIIIX OOJIOH
OYTIATIXYYH, YWIYHIT3?, Op3HATIH X0n000TOW OyXui 1 OYpIIPXYYH XICTUHH Tajlaapx
x3parmarauitd owaront oM (Gunawan, 2015) xamasu TainOapaacan. Cymaiaadny TOCOOIUIHITH
TypBaH yp AyH 000X “Teceesnk Oyil myp TepXx” (OYTI3rAdXYYHUM XOHOTIIMIIT), “TOCOOIIK Oy
yanap” (OyTI3rAdXYYH, YWTUMATISHUN YaHap OOJOH YHD), “Teceeink Oyl spcadi’” 33prasp
otnroneir xamxuud (M.M.G.Ladero, C.G.Casquet, & J.Singh, 2015) ra: y313T TyJ1 OWITOIBIT
93P TyPBaH XIMKUTIIXYYHIIP XIMKHX OOJOMKTOU T'IXK Y3CIH.

Tanun mamexyi (Learning): Opaem (1998); Opmem, Kun (1996); Opmem, U Uxao,
Banencysna (2004); Mexta, Pamxu, Illpuunaucan (2004) HapblH OJOH Cy/JIaauul
“X3PAMIAryId TOXHO erex 3amaap TaHWH MAIPXYHH il sBi epuener” (Yi Zhao, 2011) rax
y3mor. XapuH 3apuM Cy[JIaauu]] ajuBaa OYTIdI/IPXYYHIIC OJDK aBCaH TypuUlaraap TaHHH
MD3JIPXYIH Yitn sBi omii 6osmor (Zhao, Yang, Narayan, & Zhao, 2013) xam33H TaitnbapiacaH.
Cynanraansi OJOHX Cy/JIaaylblH XYBbJl TAaHUH MIIXYHT OYTIATIPXYYHUN Tajgaapx MDA
(M2IAIUIMIH YaHap, HalABapTail Oaiiian, MIIIIIUIMIH X3PATIRI, MIIPAIAI XaHIaX XaHJyliara
r.M) - 99p xomkuxuiir canai (Erkan & Evans, 2016) 601rocoHbI Aaryy 3H3XYY XOMKUATIDXYYHIIP
TaHUH M3IIXYHIT XOMXKHUX OOJTOMKTOM 'K Y3CIH.

Oit camamx (Memory): Xoparidryadg TOXUOMAAOT OyX MOI3J3I, Typluiara Hb
XYMYYCHUIH aMbJPAJIbIH TYPIIX] TIHUNA OM CAaHAMKUJ YILAA3T. byTasra3xXyyHH Tanaapx MIIAT
Hb XOPOITJIPTYUNH OM caHaMy KU XajrajaricaH OyX TOPJIUHH YHAH 36B MDA 06reej 2HD
tamaap FOuc Conmxa HapbIH cyuraauu]l OYTIITIPXYYHUH MOIUIAT Hb XIPITVIDTYHNH  OM
canavxwuiin owront (Euis Soliha, Widyasari, Rivai, & Khotimah, 2020) x3mM33H TO10pXOHICOH.
XBpariierd M3R3IRI XK, UX MAIUIATTIH 00JI0X TycaM MIMHABIP rapraiT Hb CallkKupd, HIYY YP
OYHTAH xymanjgaH aBanT xuiadr (Sumarwan, 2003) racon Oaiina. WiiMa ol caHaMKHIAT
XOPATIATYUIH yXaMcap 1axb OYTIIMAIXYYHUH TalaapX MAIIATIIP XIMKUX OOTOMKTOM.

Xanpnara (Attitude): Hluddman, Kanyk (2004) nHapbi y32:x Oaiiraaraap xaHjjiara raasr
Hb TOJOPXOM HAT OYTISAPXYYHUUT XyJalaH aBaxajl YYCAdT TaaTail 5CB3J1 Taaryi 3aH TeJIeB I0M
(Gawronski, 2007). Omn0H cyuraaun] Xasajiara Hb M3IJIAT, UTTAIIP XOMKUTIIX TAHUH MIIDXYH
(cognitive), maapamxk (feeling) — 39p WmIpXUILIBIIdX cATranuiiH xenenreeH (affective) Oonon
Y (action) —aap xamvkuradx 3aH yitn (behavioral) racan ABC (Affect, Behaviour, Cognition)
3arBapaap Ttomopxoiuiox (Mathew, 2016) OomomxkToi Tk y33r. ['DXI93 XaHIIarelr TaHWH
MD3PXYH OOJOH M3IPAIMIK 39PIra3dp XIMIKCIH CyJanraanbl axwui 310or Oaiinar (Walker & Heere,
2011) Tyn 9HAXYY XOMKYYPHUT alllUTIacaH.

“ToM 5 Xy4uuH 3YWIC” 3arBapbll HHUMIIM-COLMOJIOTUHH OYyX TOPIUIH CyaainraaHja
alluIiIajar y4dup cyulaadu]l TyXalH canbapT TOXUPOX OJIOH XYBHJIOAPYYIbIr OOJIOBCPYYIIK
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Typuican OaitHa. MM apwibpkaaHbl OaHKHBI cajOapT TYTI3MA3J X3pATIdAAT, cymiaad bose,
Mutnudupu, Munsope HapeiH 6onoBcpyyican IPIP (International Personal Item Pool) 6oruno
XyBUJIOAp acyyaTyyasir cynairaann ammurinacad (Al-Hawari, 2015). Mitxyy 3Ar35p cyaiaadabH
CyJlalraaHbl apra 3YUT XapbIlyyJICaHbl YHICOH A9 XyJAJJIaH aBax MIUNHBIP rapraiTal HeJIeeInK
Oyi COTr3 3YWH XYUYUH 3YWUJICIAP suIraataid CErMEHT YYCIIX OOJOMIKTOM 3C3X Tanaap Cy/iaXblH
TYJJ1 Japaax TaaMmarjalibir A3BUIYYJICOH.

Cynajnraanbl Taamarjas

Taamacnan:

Hz1 - Cotraun 3yiH y3YYJIRAT Hb XOPATIATUMNH sJIraaTail CeTMEHTYYIMUT YYCTIH).
CYJIAJTAAHBI APTA 3YH

Cynanraanbl acyynra OOJIOBCpyyJax, TYpPIIMITBIH cyjaairaa apax OOJIOH TYYBIp
OJIOHJIOT0OC CyZaJlraa aB4, ererae1 JyH IMHHKWIT? XUWX Hb Oararyi XxeaenMep 3apilyyiax yil
axuiaraa oM. TuiiMa acyyarsir yp AYHTIH O0JIOBCPYYJIaxblH TYJJl ©MHO Hb OaHKHBI cajndoapT
TIp AyHJaa XaAraJaMXuiH yirauiarassia typmuracad 2010 oHooc xoiimr rapcan HUHT 92
cyJajraaHbl OyTIdJYYAMHI XapblyylaH CyJaJDK, SHAXYY apra 3yHI33 TOXUpPOX aCyyJITYyAbIT
031Tr3¢coH. MHIIX 193 THAr33pIdC HUUTIIAT X3B MIMHXKTAIH, OJIOH y/aa JaBTarjcaH 0ereej| cyidi,
OWJITOL, TAHUH M3JIPXYH, 0 caHaMXk, XaHaara 00JI0H 3aH OaMAIBIH 31 XOMKUTIPXYYHYYIUIT
TOJIOPXOMIIK YaJaxyill acyyITYYyIbIT TYYBIPIdH HUUT 189 acyynTeir 6010BCpYYIDK, YpbAUMICaH
TECT XUHCOH OOJHO. YPBIUMICAH TECTHHH OTOTIeJ1 XYUYUH 3YWIHHH IIMHKWITD XHUCHUHN YP
JIYHJT COTIDJ1 3YHH IHMHKUHUT XOMXKHX acyyaTyyAaac TyXalH X3MKUTIDXYYHUNT Tesneeex 0aruan
aQHTUJIATIaXTYyH, MOH X3MKUIJPXYYHMHUr OypsH Teneeink uvadaxryid OOJIOH cyaainraasn
OpPOJIOTYU] TYXaH acyyJTBhIT OMJITOOTYH 33par MIajdTraaHaap 3apuM acyyaT xacargax 161
acyynaTTait 6osicoH. TYYHWI?H €O, OMJITOI, TAHUH MD3JI9XYH, O CaHaMK, XaH]ij1ara 00JIOH 3aH
OaliUIBII TOAOPXOMIIOX HIr39p acyyiaTyyJaac rajiHa XxamaapaH XyBbcard OOJIOX X3pIrJIrdviiH
XYyAaJ/IaH aBaxX COHUPXJIBIT MIPPXUIIAX 15 acyynT, TOXUpyyliax XyBbcard - apuibKaaHbl OaHKTai
x0J1000TON 9 acyydT, MeH XSHaNThIH XyBbcard 34 acyynTeil Tyc Oyp HAMCH?3p HuUMT 195
acyyJiTaac cyJalraaHsl acyyiara Oyp/CcoH oM.

CYJIAJITAAHBI YP IYH

CanxyyTuifH caibapbIH 3aX 39371 139P YIUT aKWijIaraa siByyaxk Oy apuikaadsl 11 OaHKHBI
naBTaracad Tooroop 18 mdsmr HacHbl 3.3 cas YHTWIyyJIdrdaedc YiaanOaarap xoTeiH 953,364

upramuiir°®

3aX 393JIMUAT COTIAJ 3YWH Y3YYIITI3P CETMEHTWIAX TYPIIMITHIH CyJalraaHund 3X
OJIOHJIOT X3M33H TOOIICOH. MOHIO0JI YJICHIH CTATUCTUKUIH HATACOH caHj anbaH €coop TOOILIOT
HACHbI aHTWJIJIaap TYYBAP OJIOHJIOTHIT TOOI00JI0X100 18 60moH 19 Hackir 20-24 HaCHBI CETMEHT
PYY OpYYJK, MoH 60-aac 193111 HACHBI aHTMILJIBIT ©0PUUIICOH OOIHO. YUHp Hb apuiDKaaHbl OaHKaap
YUTUIYyynaor Xoparmmsrayuith Toor MoHrosl GaHKHBI CTaTUCTHKUMH MBI JaBXapJcaH
TOOT00p WIPPXUWIIAr Oereen XaArajiamyk 333MIIUTYIUNH JaBXapAaaryd TOOT TOApYyyiax
6omomxkryit 6aiiB. Mitmanc YVinaanbaarap XOThIH HACaH] XYPCOH HUMT XYH aMbIH TOOT 39X OJIOHJIOT
% y33H Kokpanuit Tomp€oroop Tooroxos 382 racaH TYYBIp OJIOHJIOT rapcaH 0a TYyBp33 HaCHbI

aHTUJUIaap WIyy HapUiBWIAH aBY Y3COHUHM YHACOH 133 1801 upraHuiir cyganraana xaMpyyJicaH.

® https://www.1212.mn/tables.aspx?TBL_ID=DT_NSO_0300_027V1
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Cynanraanbl 4aHapbIl caikpyyinax yyaH?dc ‘“outliers” Oyroy ancnarjacaH yrratai
erer 1o 0010X 234 XAPIrIArYUiH MIIIIIUIMHUT Xacax, YIIACIH 1567 XapariadryuiiH ereraes 133p
OYH MMUHXWIr? xuilcoH. Cypanraanj OpOJLOTYblH €POHXUI M3IPIUIMIT XypaaHTyislaH
HAITIIXK XaBCpanT 1-11 y3yYJdB.

Tyyspuita 84% up 2 6a TyyH?3C m3311 OaHkaap yurwryynadr, 71% vp XaaH OaHKHBI
xapwiard, 76% Hp xaaranamxrtail, 66,5% Hb 2 TYYH?3C A3311 XaAraaamM>kKUilH JaHC 333MIIJIAT
xymyyc 6aiiB. Huiit xagranamskrait upraguith 68% Hb ssMap HAIIH 3931THH OaitHa. Cynanraansl
TYYBpHHH HUHTIOT Oaiinan Hb 30-49 HacHbI, 4-5 am OynTdi, 2-3 XYYXOATIH, MIPIICIH, IO
OOJIOBCPONITON XYyBHWHH Oairyymnaraa axwoiagar, 1.2-2 cas TerperHuid Opjaorotoi, OpoH
CyyLaH/a aMbJap/ar, 0p Xasbk 2 6aHkaap yITWIYYIIAT TICOH XIB MasrTai OaiicaH.

Xanranamkrad 1177 uprag #b HUATAY 3454 manc 335MOudr 6a HUUAT naHcHBI 43,2%
Xaan Oank, 17,3% ub ['omomt 6ank, 11,5% ub XXb, 14% Hb Xac 6aHk, yuacaH 14% Hb Oycan
Oankyynan Oaiipmimx OaiiB. XaaramaMmyKuiH JAHC H33MUILIAT X3PAJIATYIUNT YHITUMITIHUN
TOPJIOOp Hb AHTWDK Y39XdJ HUUT XagraiavkuiiH 31% Hbp sHruiiH xyramaaraid, 19% Hb
xyramaaryi, 16% Hb XYYXJIUIHH T'9COH TOPIYYI TIPTYYIIK OaiiHa.

O26206/10 OYH WUHINCUNZID XUUXOID IXA230 MYYEPULUH XIMICIOHO CIMEIN  3YUH
Y3Y YA imutie moOOPXOUICOH ACyyamyyo0 Xop OHOGUMOU OAUCAH ICIXUL WAN2AX XYYUH 3YUTULIH
WUHIICUT2DD XULICOH 062660 aAcyyim myc OYpulin Hauo8apmail, YHIH 600umotl 6aix macaonaivie
MOOYOOJIOH XABCPAM 2-m HI2M2IH Xap)yy1as.

Cypanraansl 131 XaMKUTIRXYYH OypuitH KMO Hb Xy4uH 3Yils1 OypuiiH XyBb/1l XaHTaJITTal
Oyroy 1-pyy oiipxoH rapcan teauiryi tyc 6ypuiin Barlett Tect p (sig) b p<0.05-aac 6ara yTra
rap4 a4 XoJIOOTIOJITOM T9K AYTHATICOH YUHP CyAaIraaHbl OTeT 161 XYIUH 3YWIHIH IIHHKAITI)
XUUXDT TOXUPOMIKTOM 0aiiB. MeH HainBapTaii OaiisiH yTra 0.890-33¢ A33111 YHAITI)? Y3YYIACIH
YUYUp YT CyAaJraaHbl HIKaJI XAOMKUTIPXYYH (1-5 r3caH y3YY/aiT) Hb OHOBUTOM OalCHBIT MITTK
GaiiHa.

OreranuitH HaliiBapTail OalUIBIT IIAJITaCHBI Japaa XYUWH 3YWIUHH IIMHKUITIOT XUIDK,
TyXalH HAT XOMKHUTIPXYYHUUT HIDPXUIIIIX Oari acyynT Hb 36B Oarmaj O6artax Oairaa scoxuiir
mranracad. XY4YdH 3YWIMHr wiyy cailH yHAIr33T3i OONTOXBIH TYNJ acyyJdTYYAblH JOTOO
KOPPEJSIUIH MaTpULIbIH YTTYYIbIH XYBbJl YHIIr9HUH manryyp (0.6)-aac J00mI YHAJIATICHH,
xamaapay Oaratail acyyJITyyIbIT XacaX TOOIIOH, TyXallH acyyaTyyl XYYHUH 3YMIuir OypaH
TOJIOOJDK Ya/lax 3C3X XYPTIJI Hb TECTADK YP AYHTIN acCyylaTYYyIbIT YIIIIC3H. TyXalH YWIIIUITr
COTTAJ 3YHH Y3YYIATHIT HINPXUIIDK OYX XOMKUTIPXYYH 00J0X €O (XIPITIPIHUIN 1IaTial,
yxaayar OOJIOH COTTAJI XOIJIOIHUIH CJI9IT); OMIro1l (Tecoeink Oy Typ TOpx, 4aHap, dpCAdN), TAHUH
MIIIXYH (MIAIIIIAN), Ol caHaMK (MDAJIAT), XaH uIara (MTraI1, MYAPAIMIK) OOJIOH 3aH Oaiinan;, MeH
XyJaJIJaH aBax COHUPXOJ, COTTAJI XaHaMXK, YHIHY 0aiiian Tyc Oypadp TOOICOH. XIMKHT IDXYYH
OYypuilH XY4MH 3YWIMIT TOOLICOHBI Japaax Yyp AYHI YHJSCISH CyAajraaHbl Taamarjiajibil
mlajraxaac rajiHa Kjiactep NIMHKAIT) XUK CErMEHTYYAMMIT YYCIICHH.

WHr»5 1 3T 3yHH XOMXKUTIXYYHYYA29P CETMEHTUHIICOH Yp AYHT “Tom 5 Xy4uuH 3yiic”
3arBapT TYATYypJiaH Oyca y3YYJIDATTIN XaphIlyyJK, CETMEHT OYpUIH CaHXYYTHITH 3aH OaiiIJIbIH
OHIUIOTMHT JIapaaxX XYCHAI'T3/] HAI'TI3H Y3YYJIB. (XYCHAIT 2)

41



XycHart 2 CaHXYYTHIiH 3aH TOJIOBT HOJIOOJIIeTr XyBb XYHUH 3aH 0aiigan 6a coTrai 3yiH XAOMKUTIPXYYHYYA, XYH aM 3YHH OHIUIOT, XyBHap

XyBb XYHUI 3aH 6aiuibiH “Tom 5

XyBb XYHUH COTI3II 3yHH IMUHXKIIP

xyuuH 3yiinc” 3arBap (OCEAN) CEerMEHTUYMICIH AYH g
<R
<
§ S @ XYH aMm 3YHH XyBbJl HUMTIAT
= z 8 Z 5 | wmnxk vanap
CaHxyYrHiiH 3aH TOJIOBUIHH OHLUIOT ¢} C E A N .2 B2 za 828 So| EEZ
g ° ) =) g,g 9 9 = & < %
cE 5% ERE 3 B8l is
1) O =) = < O > 5
08 0% =228 OL& X2 X3
% 30-34 nac (18,9%)
? 8 3p-38%, OM-62%
S CaHXYYTHIH ~ 3pCIPIdAC  3aMICXUMK IMapaacan (68.9%)
5 E[ yanaar 4-5 am oyt (51.8%)
© g . 433 509 36.6 426 56 | 457 50.6 53 61 726 | 213 . o
£ s (Akmiryit  60JIOX  YeIdd  30pHYIDK 2-3 xyyxaaraii (48.2%)
O o~ o
S xaJranaMmTai 6aimar) 31 6osoBepoToit (72.6%)
5 s XyBuita Oaiiryysiaran
axwnazaar (41.5%)
MeHnree winyy yp AYHT3M Xajaranjaar 3aH
TOJIOBTH. 439 482 311 471 418
. (XagramaMwifH XYYTra3¢ XYy 0omor)
3 3 . 40-44 nac (17,3%)
A= CaHxyyruiiH MEHE:KMEHT caiiTail, OHmep 30-25% In-T5%
3 XaJrajJaMiKTai, JaaTrajaTai. 22.6 549 609 591 655 (531 412 478 646 74.3 | 28.3 Ffpﬂac:a;{ (65.9%)
es) o _ . (1)
g 5 (XaaramaMuitH TaHCHBI TOO 2-00C J33111) 4-5 am Gymrai (51.4%)
SIS i .
= Opmii Gonox maraax bara. 287 327 248 338 30 2-3 xyyxommid (44.7%)
= (Amap HATIH 32371 6anxr¥H) J2371 6omoBeporoit (72.1%)
z XoT oi110p 3011 ABJAITYH. 864 87.9 849 868 898 XyBHiiH Gaifryyuaraz
§ (MUmotekuiin 3337TYit) axmutagar (38.1%)
39371MiiH KapThIH 3¢par Oaiimar 909 928 881 90.2 92.6
(Kpemut xapTHBI 39371 Oaiixryii)
508 = A CaHXYYTHIAH 3PCIIIUNAT OWITOI0T 40-44 nac /17,4%/
8 2 3’3 (Tatrasapr rapaxaaa sopuyik | 39.7 456 354 365 447 | 453 59 61.5 41 51.6 | 255 Op-36%, OM-64%
T = [t oo
XajranamkTail Gaiaar.) IMapmacan (65.8%)
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393HiiH KpeauT KapThIT XAPATIIX TypTan

4-5 am Oyt (55.9%)
2-3 xyyxaarai (46%)

. 9.9 7.2 119 938 7.4 231 6omoBcporoit (70.8%)
(Kpenur kaprrait) XyBuiiH Oaiiryymaran
axwnazaar (42.2%)
CaHXYYTHIH 3pCAIT TOOLOXI00 MYy
(ToTraBapT rapaxzaa sopuymk | 152 217 118 138 20
cl':“ XarajgaMyKTai Oaimar) 25-29 nac (17,4%)
=t CaHXYYTHHH  3pCHRNIR3C  3alyICXuiix Op-27%, Im-73%
< 0,
S qamamx Myy Ispmacan (62.4%)
= < (Ypbauwnan —~ TOOLOOTYH — TOHITHIH 25 27 21.7 pEt 309 49 459 533 63.4 758 |19 4-5 am Oyt (55.8%)
- 3apIalijl 30pHyIDK XaaraaaMkTai Gaiimar) 2-3 xyyxaamaii (45.5%)
FE} CaHxyyruilH Tan J33p UIyJapra 3aH 1?31 6osoBeposToit (68.8%)
s TOJIOBTIN XyBuiiH Gaiiryysnaran
o) (Haiiz nexenm, xaMT oJjioHTOWroo marmir | 21.1 243 236 236 254 axuiazaar (38.8%)
OHIOPYYIIX, asulaij] sBaxaJ 30pHYJDK
XaJrajaMkTai Oaimar)
= 3331 aBax XaHAjIaraTai
)E (3“33n1/1171H yimumiras aBax rax OaHkaap | 43 349 425 416 481 35-39 nac (17.3%)
o yiTnyy ) Ap-39%, Im-61%
§“ g éep“eHre YHHD) I/IXT317IV6I/II6H 6o 58 205 214 N Taprcan (70.9%)
e anp OpOH Ccyyuran OJIOXBIH TYJJ . . . . . 4-5 am 6YJ1T317I (53.7%)
s s xajranamkaii 6aiinar) 473 473 509 59.1 69.1 | 22.7 2-3 xyyxommii (50%)
= 5 231 6omoBeporoit (64.5%)
@ [ v} .
E CaHXYYTHIAH 3pCIRIIAAT MYy TOOLIOT 15.2 217 118 138 20 Xypniin Gaiiryymmara
= o o o axumnanar (41.8%)
3 CaHXYyruiiH  3pCIPIdC  3alIICXUiiX 25 27 217 238 309

qagaMmx Myy

Ox cypsandc: Cyonaayuiin mooyoonon
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Cynanraansi OpoJdIOTYAbIH XYBb XYHUH 3aH Oalyuiblr TOmOpxoiyicoH “Tom 5 XyuwH
3YWIC” 3arBapblH CErMEHT OYpUHH CaHXYYTMMH 3aH TOJOBUHH CITIJ1 3YWH IHIMHXXKHUT
Tonopxoinoxgoo cyanaad JlomuHuka Meson (2019)-uit “CaHXyyruiiH X3parisrdviiH 3aH
TOJIOBUIH CITIAII 3V~ COAIBT XIPATIAUUNH HIMHKIIIX YXaaHbl OJIOH YIICHIH IIyBPaJIJ HUHTAJICOH
“CoaTrain 3yiH OHUIroW Oyc 3aH Oaitaibir wdpxuimdr-Tom 5 xyuun 3yinc” 3arsapt (Maisan,
2019) Oarrcan XyBb XYHHI CITI3J1 3YHH YaHAphIH OHIUIOTMWT TairOapiacaH IIMHX YaHapTai
XapbIlyyJaH XyCHATT 2-bIT 00JIOBCpPYYJICaH. YT 3arBapblH OHIVIOT Hb “XYHHU 3aH Oal1a] Hb UKW
TecTdi O6a eep eep TYBILUH] sUIraaTail OHIIOTTOM I'3K Y3A3T Y3371 OapUMTIANBIT JaraH A33pX
XYCHIITUMH Yp AYHT Xapbllyylaxjaaa 5 3aH Oaianj yYHASCIICOH CErMEHT Hb CaHXYYTMHH 3aH
TOJIOBUIH YeIl TyXaiH IUWHX YaHap 33D siMap WK OOJIOH suIraataid CyTTAII 3YUT raprax Oaifraar
CyJlalraaHbl aCyyiTbIH YP IYHTIH X0100H Xapbilyyiacad. Y YH:

[unuiir canaaunax 3aH 6aitnan (O) cermenT: CaHXYYTHIH 3PCIRIIIC 3aMICX UK Yajiar,
“Askunryit 00JI0X Yea?3 30pryiiK XaaraiaMmxkTai 6aiinar”’. Tarax 33 9H? CerMeHT Hb yxamcapTai,
COTIAJIMIH TOTTBOPTOM 3aH Oaiianrtail cerMeHT3/1 OartcaH opoJIory00¢ Wiyy Oaik yamaaryi
OaiiHa.

VYxamcapraii 3an Oaiigan (C) cermeHT: MeHree Wiyy yp IyHT?i Xaaraujar 3aH TOJIeBTIH,
“XaaramaMKuiH XYYradc Xyy 00410T” rICoH ManryypT ux anxaapaar. CaHxyyTuidH MEHEKMEHT
caiiTaii, 2-00C JP3MI XaarallaMXHiH JaHcTail. ©OpTdit 6osiox Maramian Oara, “SIMap HAIMH 33371
OalxTyit”, X3T eHAep 3331 aBaarryil “UmoTexuitH 3931ryi”, 393JIUHH KapThIH 3cpar Oaifmar
“Kpeaut kapTHbI 393J1 0alXTyIl” IIC3H acyysTaj UAYY OHIep YHIIS 6rceH Hb 333 MNHKUNUT
©6pTee XYJIIH 36BIlIe6pU OailHa K y3CH.

Hoontmait 3an Gaiigan (E): CanxyyruiiH spcmpnuidr oinropor, “TaTrasapT rapaxmaa
30pUYIDK XaJarajJaMkTail Oaiigar” 4, 393JIMAH KPEAUT KapThIl XAPATIdX AypTall MIMHXHAT
manraxaf “Kpemut xaptrail” racaH acyynaTtaa Oycaj CErMEHTIIC WYY JlaBaMrail XyBb 333DK
OaiicaH.

Huiturait 3an Gaitnan (A): CaHXYYTHHH 3pcAda TOOLOXJI00 MYy, “TATraBapT rapaxiaa
30pUYJDK XaArajgamkTaid 0aiaar’ racoH acyyiaThIl XYJII3H 36BIIE6PO6ryil OpoLOryblH TyXailH
CEerMEHTH/I I37PX XYBHAP XapbIYYJDK Y33X3J HUMITAW 3aH Oaimantail XdpAridrduj] MWHUAWUT
caHaaui1ax OOJIOH HPIITTAM 3aH OailanTail X3parIdryaddc WYYy XYJI39H 36BLIOepceH OaifHa.
“Ypbauniiad TOOIOOTYH MHAITHIH 3apIajil 30pHYJIK XaarajlaMiKTan 06aiiar’ acyyJIThIT HIDITTIU
3aH Oaifantail cerMeHTT?H XapbllyylaxaJ XapbllaHTyil Oara XyBHHT 333JDK Oaiiraa Hb T
©OpUITee CaHXYYTUHH 3PCADIIIC 3alICXUIX YagaMX XapblaHryid 0ara r»k JyrHicoH OaifHa.
['3x 1193 a1 caHXYYTHIMH Taja 133p HIyaapra 3aH 6aigantaii 6yroy “Haii3 Hexel1, XaMT 0JIOHTOHT00
Laruir eHrepyyJnx, asjainj sBaxaJ 30pUY/DK XaAramaMkTaid Oaiiar” racaH acyyiTa] eHAep
YHDII33 erceH. Oepeep Xd3i1031 Hal3 HOX6J, XaMT OJOHTOMIOO WAruir eHrepeex Yill
aXuiularaasz 0ycaaac TycllaM)k aBaxaacaa WYy eepee 30XHIlyYJax 3aH TeJIeBTIH XyMyyc OaiB.

CotranuitH TortBopToit 3aH Oaiiman (N): DHD CerMeHTHHH Xdparidruuj Oycajn 3aH
OaitimanTail XdpATJIdTYUITIN Xaphllyyjdaxaa 393IUHH VHTYWIT)D WIYY HX aBaX COHUPXOJTOH.
XepeHTe YHHIY UXTAW OWII, CAHXYYTHIH 3PCAIUNT Myy TOOIUIOT, CAHXYYTHHH 3pCAdINAC
3alIcXuiiX yajgamk Oara ra’ eepcauiiree TyrHICHH OaifHa.

Comp eHJ©p CErMEHTH] yXxaMmcapTail 3aH Oaiiantail XaparisryuiiH 3373X XyBUIH KUH
wiyy Oaiiraa Hb SH? CEIMEHTHUIH XIPATJIATYKU]l Hb MOHI'06 WIYY Yp AYHTIH Xaarangar Oyoy rap
OYJIMIH XOPATIRI, XYYXAUNH O0JIOBCPOII, AFOYIATYH OaIBIH XAPITIPIH TYATYYpJIaH XyAaliIaH
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aBax IMMUABIPUUAT Taprajgar OaiiHa. TWIMAIAC XIPATIPAHUN COIPJIA Hb YHAICIDH TyXailH
XAPATIIATYMIH XyIaliaH aBax MUAIBIPT HOJIOeIeX J10eITUHT 01l OOIT0X XIPATTIH.

Oiuror; ©HIep CerMeHTH]1 HAITTIH 3aH Oaiiiantail X3p3rydTryAuiH 33719X XYBUIH KUH
wiyy Oadican 6a 5H? Xdpanmdrauy Oycaa 3aH Oalgantail X3pATIATYAUHH XYBb] XaAralaMXUiH
YITYWIITI3HANA OHILIOT, XYY, Xyraiaa, ad XoJ00T IJIbIT WYY CaifH oinroaor OaitHa.

TanuH MPIPXYH OHAOP CETMEHTdJ MOH aJuil HAAITTAIW 3aH OalmanTtail XdpATisrduj
TIPTYYJICOH 0a XaaraJaMyKUWH YATIHITIAT COHIOXI00 M3JIPAJUIMWH HalaBapTai Oaiinani, 4aHap,
aIlIUT TYCHIT Xapraja3aH COHIOJIT XUNUCHH.

Olf caHaM OHIOpP CErMEHT?]] yxamcapTal 3aH Oaimantail XdpATJdrdujl  WIYY
JaBaMraiyicaH MIMHXTAW 0a yr XOparidrdu]l XaarajlaMK, CAaHXYYTHHH YHITYHITIAT COHTOXJ00
OOPHUITH MPUIIIT TYIATyypiax Oyroy oil caHamkuja Oaiiraa OormHO OOJIOH YpPT XyramaaHbl
MDB3313J11 YHASCIH XyIaJlJlaH aBax IUIABIP raprajar axio.

Xanamara 3epar CerMEeHT?I HUMITAH 3aH OaianTtail XdparidrdauiiH 33J19X XyBb OHIOD
Oaiican 06a TAAr3p Hb MAIAPIMAK, UTIDI YHOMIIMI T33P YHIICIAH XyAalJaH aBaiT XUWIAT
TOAUUTYH XaATaJIaM)KUUT allIMITal XOpOHIre OpYyyJaiT, 3aJlyy HacHaacaa dXJI3X XAPIrTAU I3IAr
JII3P CaHaJl HATJICOH OaifHa.

MiHXYyy C3Trai 3YHH XOMKUTZIDXYYHI3D OJIOH sulraaTal CErMEHTYYZA YYCCIHI3p
cynanraanbl axiablH  “Hi-CoTran 3yHH XOMXKMUIIBXYYHYYZ Hb XOPAIJITUMNH - Airaarai
CErMEHTYYUIT YYCI3H?” I'3COH YH/COH Taamarjani OaTiarjcas.

JIYTHDJIT

OnoH yJICBIH TYBUIMH J3X OHOJI, MPAKTUKHUIH CyJairaaHaac xapaxaja 3ax 323JUiH
CErMEHTWIAI XYH aM 3YWH XOMKHUTIPXYYHUUT XOPATIATYHiH CITIA 3YH, TeaeB Oaiinan 6010H
razap 3YWH XOMXKHUTIPXYYHTIH XOCIOH XIPATIAICOH Hb TYII9MAJ Xaparjaax OaiHa. X>auiranp
OHOJI, TPAKTUKUIH Y33]1 6apuMTIIaj, X3pATiIdd TaCPANTIYi eepuieraex Oairaa 00I0BY HIMHKIIX
yXaaHbl XOTKWJIJI CyATIaau/IbIH OJIOH ypraird, OyTIdd caHal OaifHra spanT X3paruddaTiid Oaiicaap
Oaifraa rom.

Cypanraanbl @xJbIH Yp JAYHID3C Y3B3JI COTIAJ 3YMH CErMEHTWIANI AalIMIiajar
XIMXKUTIPXYYHYYA Hb Malll ©preH Xypad3Tdoi Oaliraa Hb xaparpax OaiiHa. Tuiima 3an Oaiinan,
CHJIJI, OMIITOLI, YH II3H, XaHJUlara, aMbJpallbiH UI3BX, COHUPXO0JI OOJIOH Y3371 O0A0I 33p3r XYBb
XYHUHT WIDPXUMIDX OJIOH XAMKUIJIPXYYHYYAMWT CyAalbK, XYH aMm 3YHH OosioH Oycaj
XOMKHUTIPXYYHYYIUIT XaMTaa Hb X3PAridX O0JOMKTON Ik y3C3H. CerMEeHTWIdIUIH COTIAI
3YHH XOMXKHUTIPXYYHYYIUUT coHroxnoo Kortnep, Kemnep HapblH X9pamIarduiiH 3aH TOJNOBUIH
“Oneeruy-xapuy YWIA3:1~ OHOJIBIH 3arBapT YHJDICIAH CITIDI 3YHH LIMHXKYY OOJIOH XyBb XYHUH
3aH Oaiianaap suiraatail cerMeHTYy 1 Ouit 60IroX apraujajisir 00J0BCPYyIax 30pUIro AIBUIYYIIK,
CATTAJ 3YHH XOMKUTIXYYHYYAUNUT TOTTOOX, TOATIPUNT TOJIOPXOUIIOX acyyJTbIr 00JI0BCpyYyIIax,
OaTiax, mIanrax, TeCTJPX, CyAairaa apax, JAYH [IHHXWITIY XWUWX, COTIAT  3YHH
XIMXKUTIXYYHYYAIP CETMEHTYYA YYCIIX OOJIOH 30pMIITOT 3aX 333JIMHAT TOJOPXOMIIOX 33par
QXKITYYABIT XUHK TYHIPTIICOH OOITHO.

CerMeHTWIUIH XAIMKUTIPXYYHYYAUNT OYpAoH WIdPXUIUIX acyyiara 00J0BCpyyiax Hb
Malll yyxai yis B ;oM. COHrocoH XaMKurapxyyH Oypuith KMO Hb 1-pyy olipxon, Barlett Tect
p(sig)<0.05 6yroy au xonbormontoi, Cronbach’s alpha 0.890-33¢c mr311 rapcan Hb cyaanraanj
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aluriiacaH CdJPJ, OWJTOIl, TAaHWUH MAJDXYH, OM caHaMyK, XaHjJara OOJIOH 3aH Oaiijan 33par
XOMKUTIDXYYHYYAUHUT  TOJIOOJIOX  acCyylTyyJd  OHOBUTOM TOIMWIYHM XY4YUH  3YWIMHH
HMIMHXHITI9HAN YP TYHID3C XapBal XOMKUTIIXYYH OYpHIT TOXUpOX Oaruaja xamaapyyJicaH r3nr
Hb OaTiarjamiaa.

CoTran 3yMH MIMHXUNWH X3MKUTIIXYYHYYIIIP CyAairaan OpoaOry bl CerMEHTUIIXA]T
CHJI2J1, OMJITOI, TAHUH MBJPXYH, OM caHaM>k OOJIOH XaH]1araap suiraataili CErMEHTYY/D YYCCOH 0a
THAMIIPUNAT XYH aM 3YHH XOMXKUTIPXYYHYYATIH XaMmTald Hb aB4 33X TyC Oypad3 OHLUJIOT
suIraataii CerMEHTYYAMUT yycr»k 4YajacaH. MHracH?3p cypanraansl axiblH “H,-CoTran 3yitH
XOMKUTJPXYYHYYZ Hb XJ3PITJATYMMH  sUIraatail CerMEHTYYIUWUI YYCIIHA?” TACOH  YHJCOH
TaamarJiai OaTiar/caH.

WNurana “Tom 5 Xy4uH 3YiIIC” 3arBapT YHIICIICHH 3aH OalUIbIH 5 CErMEHT OOJIOH CITIAII
3YHH HIMHXKUPH XOMXKUTIPXYYHYYZ?3P YYCCOH CErMEHTYYIMHI XOOPOHJ XOCOJMOJI apraap
HOI'TIOH XapbLyyJDK Yp AYHA Hb CAaHXYYTMHH 3aH TOJIOBUMIH sulraaTail CErMEHTYYIAUNH OYp
TOPXUIT Ouil OONTOCOH. DHAPIC MIMHUNI caHaawiard 3aH OaiianTtail XyMyyc CaHXYYTHiiH
3PCIRIIIC 3aUICXUIDK yanaar, yxamcaprail 3aH Oaijantail YHIWIyyIsrduJ Hb XaJraaaMKHiH
XYYr?3¢ Xyy 0ommor OyTIsra3xXYYHMHI COHTOXX MOHIee WYY Yp AYHTIH Xadramjar, 33371 aBax
COHUPXOJTYH I'9C3H OHIUIOITOM OaiicaH 601 H3TTHH 3aH Oaiinantail X3pariIsruuj CaHXYyruidH
APCIRIIMUAT OWITOMIOT, KPSIUT KapThIT allWriax Jyprail 3aH Oalimanrail OadicaH. Huiinrdi 3aH
OaifianTail CErMEHT Hb CAHXYYTMMH 3pCADIMIT TOOLIOXI00 MYY X3JUH 4 CaHXYYTHMIH XYBbA
nryzapra 3aH TeJIeBTAH Oyloy Hali3 HeXe]] XaMT, OJIOHTOMIoo Laruiir eHrepeexnee Oycraac
JIOMIKIIAT aBAAITYH XyMYYyc 0aixasl COTTANIMIH TOTTBOPTOM 3aH OaiitaTail Xaparisrdus 33371 aBax
IypTail, 0epuitHXee CaHXYYTUHH SPCIIIMUT TOOLIOXK YaAJar ICOH OHIUIOTTOM Oaiinaa.
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XABCPAJIT 1. TYYB3P OJIOHJIOT MiAH EPOHXUIN M3 123JI13.1

XYH aM 3YHH M3I33J131 n % XYH aM 3YHH M333.131 n %

Xyiuc Iapanruiin Gaiinan
Oparmi 485  31.6 [spmacon 992 64.6
OMrTi 1051 68.4 Fopmoryi (rain e, xantpa 544 354

ambJIpard, pX TOJITOWICOH, O3JI3BCAH )

Hac AKHI 3pXIAATHIH Oaiiman
18-24 249 16.2 Tepuiin Oaiiryymiara 310 20.2
25-29 246 16 XyBwuiiH Oaliryymiara 614 40
30-34 263 17.1 XyBuapaa OM3HEC IPXIArd 183 11.9
35-39 196 12.8 OVY-pIH OaiiTyysuiara 12 0.9
40-44 225 14.6 XyBuapaa Xxe16eJIMep 3PXJIArd 112 7.3
45-49 147 9.6 OroyTan 168 10.9
50-54 112 7.3 TatraBapt 68 44
55-59 56 3.6 Asknnryi 69 4.5
60+ 42 2.7 OpxuiiH opyoro

Bonoscpon 1 cas Terper XypTan 465 30.3
Bomnoscponryit 6 0.4 1.1-2 cas terper 607 39.5
Bypan Oyc 60moBcpon 46 3 2.1-4 cas Terper 310 20.2
BypsH myan 6omoBcpon 371 24.2 4.1-6 cas Terper 83 54
Tycrait nyHn 1071 69.7 6.1-8 cas Terper 24 1.6
3371 60710BCpOIT 42 2.7 8.1- cast Terpereec a1l 47 3

Ox cypsanic: Cyonraauutin mooyoonon
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XABCPAJIT 2. CYJAJTAAHBI BAT'I[ ACYYJIT BYPUMH TOJI00.160X YAJIBAP BA
HAMJIBAPTAM BAVJJIBIH YTT A

. Cymat- | oy onbach's
CaTran 3yHH XOMKUTA9XYYH raaHsbl alpha KMO
acyyuT
Omsnonoruity x3pari3 (NPh) 3 0.902
Xoporiposii AIO\‘}/J'II‘YI/:IH x3paridd (NSs) 3 0.781
eoom (NM) Huitrmuita xsparm»s (NSt) 4 0.901 0.945
XyHamranx xaparuas (NSe) 4 0.827
Comon-(M) Oepuiiree WIPPXUAIIX X3parid3 (Nsa) 5 0.890
E’R><S|a)nar M. ByTasrmxyyHUHAT YHAI9X 00bEKTHB Oarman 10 0.890 0.886
Cotran Depoar catran xemien-(EMP) 11 0.940
::;;f?;ﬁl) Ceper catran xemien-(EMN) 18 0.951 0.939
Teceemx Oyit | baHkHEI Typ Topx 10 0.902
nyp tepx (PI)
Oiinron-(P) Teceemx Oyit | XaaraiaM uidH OHITOIL 4 0.870 0,938
vanap (PQ) Xanaranamxuiid maapjara 8 0.833 '
Teceemx 6yl | XaaraaaM>kKuiH 3pcadi 2 0.828
apcmen (PR) XaaragaMKuiiH eTeex 4 0.695
Mbmaannuitd yanap (LIQ) 3 0.914
Mbmramnunite HatiaBapTait 6aiinan (LIC) 4 0.912
Tanun
Momxyii-(L) Mo s (LI) Mbmramnuite x3paris (LIN) 2 0.812 0.965
Mbamamana xanaax xanmiara (LIA) 3 0.905
Mbpmramnuite ammr tycrtai 6atizan (LIU) 2 0.847
Mbmramnuaiir XymaH aBax (LIA) 2 0.892
Oif  caHamx- Cy6bextuB maamar (MKS) 5 0.887
(Me) Monmor (MK) O6bexTnB MyuIr (MKO) 4 0.897 0.932
Xanara- (A) Mo apamx (AF) 10 0.949 0.959
Utran (AC) 6 0.925
HIunniir canaaunax 3ax Oaitnan (EP) 5 0.899
. Yxamcapraii 3an 6atigan (CP) 4 0.874
f;‘i{g - OaMAA | 1 i voit san Gaitnan (AP) 5 0.917 0.950
CaTranuiiH XeUTeIMiH TOTTBOPTOH 3aH Oaiiman (NP) 6 0.912
HooantToit 3an Gaiigan (OP) 4 0.729
XynanaaH aBaX COHUPXOI 14 0.962 0.945
CoaTran xaHamx 5 0.940 0.937
YHoHu Oaiiman 3 0.909 0.903

Ox cypsanic: Cyonaauutin mooyoonon
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XYPAAHI'Y1

JPAXUtiH XyH amblH MO0, HASMWUIL, A8MO MAUUHBL XD HIMISOIXULH XIPIIP XOMbIH
ABMO 3AMbIH 30PUUX XOOOJCOOHU YOAAUIPATL, MY2SHCPIT HCUTIIC HCULO HIMICOIX OOJICOH Hb
XOMbIH YOUPONA2YyObIH 3Y229C A8Y XIPIAHCYYAIX ECMOU 2071 AP2a XIMAHCIIHYYOULIH HIS OONIHCI).
3amvin myeocpanutic 6yypyyaaxao uxiadxXsH XOpeH20 waapoaz0odaz myi m326PUliH X606 1206H,
MO06IOIMULIe OHOBYMOU 30XUOH 0Al2YYaX OHONLIH 3A28apyy0ao mya2yypaaH WUogdp 2apeax
Hb XaMULH 368 WULL0] 29032M3U CYONAAYUO CAHANL HULIOIE OAUHA. DHIXYY CYOaIeaansl 30puieo
Hb Bapoponuin 3a26apm myneyypaan Yaaanbaamap XomulH agmo 3aMblH My2dcpaauiie Oyypyyiax
bonomoicutic mooopxoiinoxoo opuwuno. Cyoaneaanoaa Oud asmo 3amvlH mMyedcpIiuLe oyypyynax
b6onomarcmoti 5 oynze 52 600onozein y3yynaimasc eaona MMCG cyoaneaanst meemaii xammpan
2000 up23033¢ acyynevin apeaap m3023191 yyenyyras. Cyoanreaanst 3apum yp 0yH2I9C 0ypbO8all
5 Oynve y3yynsnmasc HUUMuH m338pULiH YULUUL2I92 XOSHCYYAIX YUSTIINIUNH AP2A XIMHCIIHYYO
Hb XaMeUuliH Uux yp HOI060mat, map OYHOAa aemoOyCHbl NAPK WUHIYLIM, MAPUPYMbIH OHO8UMOU
MONOBNONM, ANCAbIH VAH XAMAH Ya2utie HI8MPYYAdX O0I0H MOMOOXOH 3aXyyoble HYYA2IX 39PIe
apea XaMA*CIIHYYO Hb 3AMPbIH MY2KHCPIULe OYYPYYIaAXa0 XamMeUutin yp HOI0OMIU 2HC 2ApUI?.

Tyaxyyp yr: 3o0puux xypa, TIBPUMH X3pATCa, 30pUnrd, HUUTHIH TIBIP
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OPHINJI

AnuBaa yJCbIH TOMOOXOH XOT CYypHUH, T3p AyHAaa HUMCIIAII XOTO Hb 3aCTUH ra3ap, ax
yinaBap, 00I0BCpoi, Xynangaa YHITIHIAT?), HUATMUAH Xapuiiaa 33par OJIOH HUHTHHUT eepTee
TaTCaH roJl YHWIIB3PIAJI, YUK Hb TOBIOPCOH Oaiinar. ['9BY yYHUIUr?3 napaaj XOT AOTOPX
aBTO 3aMbIH X©/16JTOOHHUI 3pUUM Hb YPraJiK HIMAIIXK Oaiiar. XoT 10TopX ayaa 00JIOH 30pUHX
TI9BIP Hb XOTBIH XODKHWIJI HXI3XOH YYpar TYHIRTIIr Tyn "Xomein amum cyoac” 1%
HAPIATAAT. XOThIH OPIIMH CYYTYJIbIH TI3BPUHH X3PATCIIIP 30pPUMX XOPITIRd Hb OaipIimi,
HaruifiH Oyc, 30puMrdjibiH OycaJl OHIUIOT IIMHXX33C Hb XamaapaajJ MX?I3XdH suiraaTail Oaiijar.
Oepeep X303, 30pumk OyH HMPrIAMIH sTaaTaid XdpATLROHI Hb HHUHIICOH Tepen OypuiH
TIBPUIH XIPATCIUNHH YIHITYHITIAT caHall 00JITOX Hb MITYY TOXHUPOMIKTOH FOM.

TOMOOXOH XyJajngaaHbl TOBYY/l, TOPUIMH 3apUM YITYMIITI), XyBUUH aBTOMAIIMHBI ©PTeH
X3PATIIII 39P3T Hb XOTHIH aBTO 3aMbIH TYTKPAJIJI XaMIHIH UX Heneesaer. Tyrkpan ux 0ailx Hb
XOTBIH UPra1 6ara Xyparai 30punx, UX OpTer 3apIlyyiiax, XYpIdJIdH Oyl OpYHBIT JOPAYYJIaX 33par
OJIOH TaJlbIH Ceper Yp JaraBpeir Ouii Oosrojor OaiiHa. Hor Ttamaac HUHTHIH TIIBpUIH
YIUTYMIITI9H]T UPT3J] CITIRIT XaHAMKIYH OaiX, HUHTUIH TI3BPUIH XYPIIIR3 O0JIOH COHIONT MYy
0aifx, HeTee Tallaac XyBHIfH yHaaraap sBax Hb WIYY TaB TyXai, XyBUIH aBTO MAallIUH XyJaJax
aBax epTer OOJIOH IIaTaxyyH, 3acBap YHIUMITI) 33par Oycaj X3parindHuii 3apaan 6ara 6aiix Hb
UPTIAMAT XYBUIH yHaaraap 30p4uxo]l Xyprax 0ereej yp AYHJI Hb XOTBIH aBTO 3aMbIH TYTIKPIJI
HAMOI/IIX HOXIION 00JIOMXK OYpIar OaitHa.

VYHagar nyryil, aBTOMalinH, aBTo0yc, FaJIT T3PIT 33pAT XOTIH TIIBPUMH XIPIrciyYIuiH
CYWLATI3J, caHail Oolroxk Oyd YHIUMITHMHM TYBUIMH, 30PUMIYJIBII TaTaxX 4a/aBap XapWillaH
aquIryd oM. DJUNH 3acard/iblH H3p TOMBbEOH]I HUMITYYIIAITISP33 TOAUMIYH 3P3ATHIH LIMHK
yaHapaapaa suiraatail Oaiijzar. 3aM TI3BpUHH IIMH? CUCTEMUHH TeOJOBIOreer COHI0XJI00
30pYMIYJIBIT TaTaX OOTMHO, YPT XyralaaHbl HOJIOOJUIMHAT aHXaapaiaTail aBy y33X X3parTai. Daranp
HOJI00JUTMIH UXOHX Hb MOHT'OH TYHI33P UIDPXUNAIIX O0JOMKIYH YaHAPBIH IIMHK YaHApTal 3CBAI
amur, 3apaiaa Oycaal MMWDKYYIAAT Hb TAATIPUIT YII OMIIooX mianTraad 00ygoxryil oM. 3apum
TOXUOJIIOJIJ] X3PATArd O0JOH XAPATJIATUMNH ALl COHUPXJIBIH TOJIeeX 3apAall Hb CUCTEMUNH
XOpOHIre OpYYJIaIThIH 3ap/iaac wiyy Oaiaar Tanrtai.

MoHrosn yacelH XyBbJ HUHT XyM amblH 48.1 XyBb Hb HMCIN YiaaHOGaatap XOTOJ
ampaapaar 6a 2021 oHJ XUICOH TEXHUKUWH XSHAITBIH Y3J3IT HUUT 723,2 MSHTraH aBTO MaIlUH
xamparjcasaac 2.2 XyBb Hb aBTO0YC, 22.4 XyBb Hb auaaHbl MallluH, 74.2 XyBb Hb CYYy/UIbIH MAIIIHH,
yiacsH 1.2 XyBb Hb Tycrail anrujanj Oarrax aBTO MallMH Xapbsajnarjax OaiHa. Tyc yncelH
HUNIDM, 3JIMHH 3aCTUHH XOIKWJ, XYH aMblH ©COJIT 39P3r OJIOH XYYMH 3YIUIIIC IIAITraak
CYYJIMIH KUITYYA3 aBTO MAIIMHBI X3P3ri133 00JI0OH UMITOPT SPUUMTIH HAIMAIX 0011K33. Oepeep
X3J103J1, TEXHUKUIH XSHAITBIH Y3JI3IT XaMparjcaH aBTo MalliuHbl Too cyyauidH 10 sxuna 131.4%,
cyymuiin 20 xung 677.1%, cyynuiin 30 xun 1557.9%-uap tyc Tyc eccen Oaiina. MeH HUICITAI
XOTBIH XYBBJ XOT TOJIOBJIOAT MYyTaid, aBTO 3aMbIH A3]1 OYTAIl XOrkeeryi, HUMTUHH TIIBPUIH
X3PArcd XAHTAITIYH 33pAT OJIOH IMIAITraaHbl yJIMaac aBTO 3aMbIH TYDKPAJ JKUJIIIC KU
HAMOIIK OaifHa. X3auUrasp CYYIMHH KUIYYI3A XYBUIH T3BPHUITH X3PATCIUHUT AyTraapbiH TATII
0O0JIOH COHATOWrOoOp Hb ABTO 3aMbIH XOJIOJITOOH] OpYyyJaX, TOB 3aMbIH HATAYII3pP STHIATIAP
30puyyNaxryi 6aix rax MaT apra XaMxa33 aBu Oaiiraa 4 IMHT XypTaJl OOAUT Yp IYHIDD Orexryi,
TYDKPAJT UXTHH X3B33p OaifHa.
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COJIBUVH XYPI3H/I CYUIATACAH I'OJIJIOX BYTI2JIYY/]

3aMBIH TYDXKP3J HUXTIH TIIBPHHMH CYIDK?D OYyXuMl 30puMX XeJeJreeHUuil OHOBYTOM
XYBHJIOAPBIT IIyraMaH MporpaMwialiblH apraap TOOI00JIoX Tyxai acyymisir anx (Kohl, 1841),
(Pigou, 1920) nap 6osoBcpyyiican 6a xo€p yyi3BapTail 3aMbIH XKHIIISH 33D aBY Y3COH OaiiHa.
XapuH AHIMIMMH MaTeMaTHKY, 3aM TI3BPUMH LIMHK334 Bapaponm XoTbIH aBTO 3aMblH
XO6JITOOHUNT 30XUIlyYyIaX BapAapomnpbiH TOHIBIPUHAH HATIYr33p OOJOH XOEpAyraap 3apuMbIr
OostoBCcpyysicaH OaiiHa. ABTO 3aMbBIH TYTKPOJI, TIOBPHUH XIPATCIUHH XOAOJITOOHUH YUTIIIIIP
xuiicoH 1950-nax 0HOOC OMHOX CyJanTaaHbl AXITYYAa] MXIBWISH IIyraMaH MPorpaM4IaliblH apra
allMriaH HOeOLUHT OHOBYTON XyBaapuilaX XYpadHI cyaairaa xuixk Oaibkss (Hitchcock, 1941),
(Kantorovich, 1942). I'3B4 miyramaH nporpaMwiajiblH apraj CyypHJICaH TIIBPHUHH OOJIOTBIH
3arBapwiaji]l aBTO 3aMbIH TYDKPAJ OaiXTyi T'ICOH HOXIOJ TaBUTIJIar.

30pUUryiblH COHHPXJIOOC INANTraajaH TYWIITIAX YYpAr Hb WX XOTBIH Oyc3a rasap
ammIIIanT OOJIOH aMbAPAJIBIH YaHAPT Y3YYJIIX HOJIeereepee suraatai 0aiaar rax y3coH 0a aBTo
TIIBIP, TOMOP 3aMbIH XIPArCIJL, aBTOOYC, aBTOMALINH, YHAIar AYTyid 33prHil amuriax 3yHTai
'K 30BJIOCOH. Y HJICOH/I?? JaM)KUH OHIOPOX aBTOOYC, aBTOMAIIIMH 39P3T 3aPUMbIH XYBb]I 06D 66D
apra 3aMyyIbll' 36BXOH ©pTreep Hb XapbllyyJCHaap TIIBPUHH TOJOBIONTO] 3aaBall OpyyJax
€cTol 3apuM 4yxai 30pwiro OOJIOH LIANTYyphIr aHXaapaarryid tantail. Mitm apraap xamruiiH
XSIMJT ©PTOTTAH apra 3aMbIr XaikK 0JI0X cyJajiraaraap aBTo0yc Hb JaMXKUH OHTOPOX TOMOpP 3aMTai
XapbllyyJlaxaj WIyy caifH, 5CB3J1 MapLIpyTHIH TaKCH Hb aBTOOYCHaac WYY Yp XYHTO# Oaiimar
IICOH cyaairaa rapcad Oaitna (Hitchcock, 1941).

BapapornbiH aHxX MIBHIYYJICOH aBTO 3aMbIH XOJIOJITOOHUN TOHLUBIPT OalIIBIH TyXau
OHOJIBIH Y32J1 OapuUMTIanyy/l Hb TOTJIOOMBIH OHOJ J1axb HammitH TOSHIBAIPT cyypuiarjcan Oaiiaar
(Wardrop & Whitehead, 1952). Oepeep x351037, aBTO 3aM AallMIJIANT, TYDXKPAJI, TIIBPHITH
XOPATCIUNAH COHTONT OOJOH TOJNeBIONTUIH 3arBapyya Hb Oyra BapapombiH 3apumyyn A3sp
YHIIICIIICOH XOTBIH TIBPHUITH X3PATCAII COHTOJIT OOJIOH TOJIOBIOITUIHH COHIOJIOT OHOMYYI A33D
Tyaryypiagar Oereea OyX XdOparidryuj ©epcaAMHH 30p4MX 3apAJIbll  XaMTuiH Oara
Oailnraxyiaap 4nurinam? eepusiex 6omoMx Oyxuid HammiH TOHUBIPT YHIRCIHAIT OaliHa.

3aMbIH  X©/I€JIT@OHUN CYJDKIOHMNA TAIHLBIPHIH aHXHBI MaTeMaTHK 3arBapeilr bekmaw,
Mak[Iyaiip, 6omon Buncren nHap 1956 onx Oonoscpyyican Oaitna (Beckmann, McGuire, &
Winsten, 1955). Tyc MaTeMaTHK 3arBapuwialiblH FOJ HOXIIOJ Hb HAIINITH TOHIIBIPUIAH HATOH ajIuil
CHUCTEMHUITH OHOBWIOJIBIT XaHTaXbIH TYJIJ areHT Oyp OycIbIH COHTOJITBHIT Xapraji3aH MapuipyTaa
OHOOX erjer OaitHa. Xapun 1970-aaj 0HOOC XOMIII CTOXACTUK XIPITIATYUH TIHIBIPHIH 3arBap
(Daganzo & Sheffi, 1977), xomumor crpateru oyxuii Hamwmiin touBspuitn 3arsap (Bell, 2000)
33p3r XOTHIH JOTOPX aBTO TIIBPUIH X66JITeeHHIH TIHLBIPUNHH Oycaj 3arBapyyAbll Cy/UIaadqn
canai 0onrox OariHa. CYyJIHH KUYV XUUTICOH 3apUM CyAalraaHbl XU XOT JOTOPX aBTO
3aMBIH CYJDKIIHJ XOJIOOCOH XAPATIAr OYyIOy 30pYMTYIBIH 3apIlyyliax IyHAaX XyramnaaHbl
X97109713371 Hb 3aMBIH XOOJTOOHUN IPANTHHH XdT0313311TIH X051000TO# 1%k Hanson and Huff
(1988); Pas and Sander (1995); Achhausen et al (2002); (Stopher, Kockleman, Greaves, &
Clifford, 2008) nap Garancan 003 HUHTHHH TIIBPIIP YHITWIYYIDK OyH XIPATISTYUHH COTIAI
XaHaMXKTal Oaiaac niyy xamaapsa rax Brillon et al (2005) Torroocon 6Gaiina.

MeH aBTO 3aMbIH MapuUIpyT COHTOJITHIH 3aH TejeB Tanaac Hb Mirchandani and Soroush
(1987); Uchida and leda (1993); Lo and Tung (2000); Bell (2000); Liu et al. (2002) cynayican 6071
sIBax I[arMiiH COHTOJITHIH 3aH TeyioB Tamaac Hb Noland et al (1998); (Noland & Polak, 2002) nap
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cynancan OaiiHa. Dr39p SPAIMTAUNH caHal OOJTOXK Oyil OHOJIBIH 3arBapyyl Hb HXIBWIOH aBTO
3aMbIH TYTKPAJIJ] HOJIeeJerd 3aM, Taj0aiiH ereriell aluriad TOOooJ01 xuiiracsH 6a Henscher
(2001); Fosgerau (2006) Hap XOTBIH YIMPIJIATYYbIH 3YI39P XOPAMXKYYJdX 3aM TOJIOBJIOJITHIHH
CTpaTErvifH XapHIIaH YITWIRIHAT TOOOJITYUTI3P 30pUMX XyTalaar 3K30reH Oaiiyiaap a4 y3coH
Oaiina (Fosgerau, Frejinger, & Karlstrom, 2013).

ABTO 3aMbIH TYDXKPAJIUHT OyypyyaXblH TYIA CYAJaadqul TIPJIdH JOXHUOHBI OHOBYTOM
soxunyyinant (Mousav, Schukat, & Howley, 2017) sambin Tyrkpaauita epter (Han, et al., 2019),
aBTOOYCHBI Yilmumaraar caibkpyynax (Gkiotsalitis, 2021) mapipyTein gyuriayyinx cucrem (Jahn,
Mohring, & Schulz, 2000) rsx M3T 0JIOH YHIIIAIIP CyIargax OaliHa. 3aMbIH X©16JITOOHHI
OPTOTUHIT YHAJIIX Hb TYTXKPIIUUT Oyypyyliax aliurtail XyBUI0apyyablH HAT 06ree 1 Xe1eIreeHui
MapuIpyyT Hb 30pUMX 3apAall, [Iaraac WiIyyTIH CYIKIIHUN TYUIDITIIIUMNT OYX3/11 Hb CallKpyyIIK,
TYDKPIMAT Oyypyyllax XaMTuiH Yp AYHTI# cTparernynasiH HAr Ooik uwanna (Isa, Yusoff, &
Mohamed, 2015).

BapapornbiH 3arBap 3arsapT CyypHIICaH 3H? TOJIUNH CyAAJITaaHbl aXKWJI CYYJIHITH KUITYYADT
MOH 10Tyl XuiradH Oaiina. TyxaitnOan, Uxan, Boii Hap OycuiiH XypAHBI 3aMbIH TOJI0OPUITH
CTaHAapT OOJIOH 3aMblH XOJOJreeHUH XyBaapUJIAITHIT OHOBYTOW OONr0X, aBTO 3aMbIH
CYJDKI9HUM 3ap UIbIT OyypyyIiax 30puiiro OyXui cyairaanaa BapaporbiH 3arBaphIr aluriacal
Oaitna (Zhang & Wei, 2008). Men tyynwmH Oppones, Ctuep-Mocec Hap “Dpcadidac
3aMJICXMUIBT aBTO 3aMbIH XAPITJATYUATIN YeuilH BapapomnbiH TAHBIP™ COIPBT CyJairaanjaa
3aMbIH XOJ6JreeH]I OpOJLord Talyyl Hb T33BpHUIH 3ap/uiaa Oyypyysiax 30pHIr00p MapuipyT
COHTOJITYY/] XHUX 93 TYTKPIJIHAUT 3arBapuiiax 3apuibiH QyHKIYYauir 6omoBcpyyimkad (Ordofez
& Stier-Moses, 2010).

BapnaponslH 3arBapT cyypwicaH XaMIMHH CYYJUHH YeWilH cynanraaHbl H3r 00J10X
Yemnamwina, Cusananmad, Ywinykypu, Pamxengpan (2023) HapelH cynanraanji  3aMbiH
TYDXKpauir Oyypyynax crpareru Oypuir SO 6onoH UE ToHIB3p amuriad 2 yperajiTtail 3aMblH
OHOBYTOM XyBaapWJIAITBIH 3arBapbil OOJNIOBCpyyscaH Oereeja 3arsap Tyc Oyp Hb CHUCTEMHUNH
X3TUHMH TOJOBUNT HATTIDXAIAC TaJHA HUMUT asjax Xyranaa OOJOH YylI3Bapyy.l I193pX TYTKPIIUHUT
HAT3H 33par Oaracrax, X3p3rJIdr4uiiH X3TUHWH TOJeBHHI Xs3raapiax 3amaap XaMruilH OOTMHO
3am pyy umrnyynmar Oaiina (Chellapilla, Sivanandan, Chilukuri, & Rajendran, 2023). Men
TYYHWIH Uxkao, Jto 6omoH Ykao HaAp TIIBPHUIH XAPIrCIdp 30PUMTYIBIH Xyralaar aryyJicaH
BapaponsiH TOHIBIPUIH 3arBapbIl ©PreTreceH 0eree/] 30pUnurd 3aMaa Har Taj1aa eepUHICHeep
30p4YMX Xyraiaa 0aracu 4aaaxryii TacIH TYyTHATIA XYpeaH OaiiHa (Zhao, Liu, & Zhao, 2023). Du»
MATUMJIPH TOMOOXOH XOTYYABIH 3aMbIH TYDXKPAJIUUT OyypyylaxaJ YUIJAIACIH CyAalraaH]
BapaponslH THHIBIpHUIH 3arBapell epreTrex 0o0joH Oycaa apra, 3arBapyynarail xociyynax
Oaiiyiaap epreH amuriax OaaifHa.

BAPJIPOIIbIH FOJIOBCPYYJICAH EPOHXHWI TOHI[BOPUIH 3ATBAP

TH3BpUIH XOPIrCIUNH €pOHXMN TIHLBIPUWH 3arBap XdMA33H HAPIATAIAT BapapomnsiH
MapILIpPyT COHTOX HAIAYTI3p 3apuuM Hb HalTuiiH 13BIIYYIICOH OUATONTTON TOCTII 60JI0BY aBTO
3aMbIH XO/16JIT0OH I OPOJILIOTYMIH OyX 3aMbIH MapUIPyThIH asULIbIH Xyralaa Hb alluriariaaryu
MapuipyTaap HAII' TIIBPHUMH XdPArcail Tyynaxaac 6ara O0JOH THHIYY OaifHa I y3c3H. DHD
3apUMBIT XaHTaCaH 3aMbIH X©/10JIT60HUI YPCTaJIBIT X3PIrard Oyp XaMruitH cailH COHI'OCOH 3aMBbIT
conrozor Tya UE Oyroy xaparmruniin Ta3HIBIDp (User equilibrium) rax Hapador 6aiina. Oepeep
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X2510371, XIPATIATUU]T OHOBUTON TIHIBIPT Oalipasil Xypd, SIMap 4 XdPATJIdTd ©0pUHH TIIBPUNH
3apAJIBIT HAT TANIT YHILIUIIAP Oyypyyiax 6onomkryit 6onuno (Wardrop & Whitehead, 1952).

XoT m0TOp 30purK Oy AMHIPHX XYMYYCHHMH XyBbJI XyBHWH aBTO MAaIlIMHAAp 3CBIJI
TpamBaii, aBTOOYC 33p3T HUMUTUWH TIIBPUNH XIPITCIUNAH aJIb HATHWAT COHTOXJI00 XaMTUiH Oara
3apaaitai, TYTKpAIl Oartai, aroyaryi, HalIBapTaid 33pAT OJIOH Y3YYJIJITHHUT Xapraji3aH COHTOJIT
xuiar. Bapaponsr 1952 onn 6ooBcpyyican xyBb XyHui ToHUBIP (Individual equilibrium)-uita
3arBap fAaxb [E 6050H SO 1PrHitH IIDKUX XOA6T00H0ep TIIBPHIH XIPITCIUNH YHITUYUITI HUN
COHTOJITBIT WJTYY OOJIOBCPOHTYH OOJTOX OOJIOMIKTOHM I'K y3CdH OaiiHa. Ta3BpUIH XIPATCIUNH
YHITYUITI?HUN COHTOJIT Hb XYBUWH aBTO MammH (A) OonoH HuiTHitH T33BpuitH (T) MypyiH
HMIMDKAITIAC YYARIATIN 30pUUTY XOOPOH/IBIH ©6PUWIONIT Hb 3aM, TIIBPUIH ©pTer OOJIOH TYTKPIJII
XOPX3H HOJIeeK Oaliraar Togopxoiuiaor OaifHa. XapuH CUCTEMHIH OHOBWION T'K HIPIATIIAT
Bapaponein X0€p naxp 3apudM Hb XOTBIH aBTO 3aMbIH XOJOJTOOHUH TIHIBIPT Oaiimann
30pPUUTYHMIH TyHIaX Xyramaa XxaMruii 0ara OaifHa rask y3caH Oaiiiar. DH? Hb OyX X3p3riIdryua
OyxaJ1 OYTOH CHUCTEeMMIH XaMTUHH Yp AYHTIH XOPIMIdAT XaHTaxX UMD COHTOXJI00 XaMTpaH
axknyutaxeir xoaHd (Wardrop & Whitehead, 1952).
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P [trips/h]
3ypar 1 TraBpuitH X3pATCIUNUH YHIYUITI? COHTONTHIH [E TOHIBIPT 35T

XyBb XYHMH TIHIB3pHHH 3arBap Oyroy BapiapomnbiH “3aMblH Xe[eJIreeHuil ypcrajiblH
TapXaiThlH 1-p Xyynp”-1 1apaax XY4uH Y3YYIITYYIUUT Xampyynaar 6aitHa. YyHI:

o T-Huiimuiin mas6p33p 30puudic 6yil HIe 30puucyud Ho200X 3apoai

o A-Xysuiin asmo mawunaap 30puudxc 6yil H3e 30puueyud Ho200X 3apoa

o P = P,+Pr-Ta38putin xap32cn3sp 30pyudic Oyil Hutim Xyuuti moo (per hour)

o P,- Xysuiin asmo mawunaap 30puudic oyu XyHui moo (per hour)

o Pr- Hutimuiin m338putin xacaecanddp 3opuudic oyu xyruii moo (per hour)

o t;p-TH6puiin Xap3eciddp 30puux oHo8UmMOU OYHOaxdC Xyeayaa (cost), tfmin/trip]

oty ty"- Xysuiin aemo mawunaap 30puux xyeayaausl sneaa (cost), tfmin/trip]

ot tr'"- Huttmuiin maseputin xopa2cissp 30puux xyzayaamnsl saneaa (cost), tmin/trip]

e AP- P mooHnvl 30pyucy ma268puii X3pa2cajl auuenaxao eapcan 66pyiom

o Uy-Traeputin xapaecauiin oynoaxc xypo (So/T,)

o T, = (ty+ tr)/2 —Tr36putin xapsecautin 30puux OyHOANC Xy2ayad

X5p3B 3apUM HUMTHUIH TIIBPIIP YHIWIYYIDK Oyl 30pUUIdu/1 XyBUIH aBTO MallIiHAap 30p4 10T
6051001 D) Mypy#t D;-pyYy IIMIDKBJ XyBUHH aBTO MalllMH OOJIOH HUMTUIH TI3BPISP 30pUHX allb
9 3ap1all Hb ©CHO. ©0peep X3110311, aBTO MaIllMHAAP 30PYMX 3apai t,', HHATHITH TH9BPIIP 30PUUX
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sapuan t,'' 6omk ecue. Men t,' > t," 6onHo. Xapud 3apuM XyBUMH aBTO MALIMHTAal XYMYYC
HUUTHNAH TI3BPI3p YHTWIYYAAdr 6onbon Djp Mmypyit Hb D,-pyy IIWIDKBAII, TI9PUHH X3PIrcal
00JIOH XYBHUITH aBTO MalllMHAap 30pYMX 3apiaj Hb 2-yyiaa Oyypaxaac raama ty < t,"’ GoiHO.
DOHpac xapxan D; < Dyp yen xamruiin Oara 3apiantai 6aiina. Mitmn auidnmsax Toxuoiamona SO
Oyr0y HUWTMUKH TAHIBIPHITH (Social optimum) AT TAOMYYJIAX Hb 30XUCTOM Oaiiaar. I'9BY 2H? Hb
YHIICOH 30pWIITOJI00 XYPY YaJICaH C3X Hb XOEp TOPIHIH 00MJI0T0, 30XUILYYJIAIThIH YP JTYHIDIC
xamaapHa. ©epeep X031, XOTHIH aBTO 3aMbIH adyaanaj, TY[XKPIJ 39PTHHT 30XHIlyYJaxajn
alIMrIarAar YHIACOH X0€p TOPIUHH 00AJI0T0, 30XUIyyIalT Oaigar. DAradp Hb Xo&ylaa HAIMIH
33PAT XIPATKYYIDK Ok 30pHITO YP AYHAID XYpIX O0oMKTON. YYH:

1. HuiiTuita T3BpuiiH yimamirar mvkux (Transit incentives). DH? Hb HUATHIAH TIIBPIIP
Y@y yInK Oyl XyMYYCHIH CITIJI XaHAMXKTYH Oaiiraa Xy4uH 3YHICH1 HOJIeeex 3amMaap
HUNTUNH TH3BPI3P YHIWIYYIIX 30PUUTUUIH TOOT HAMATAYYIRX 60/u10r0 1oM. Tyxaiinban,
YHTIUITI9HAN JAaBTAMKUUT HAMATTYYJI9X (aBTOOYCHBI TOOT HAMOX ), AFOYJTYH Oaiiian, TaB
TyxTai Oalan, XsiM1 YHD OOJIOH HUHTHITH TI9BPUIMH XIPATCIUNT UITYY CaibKpyylax.

2. XyBUIH aBTO MalIMHBI X3pAridar Oypyynax (Auto disincentives). DH3 TepauiiH 60a70T0,
30XUIYyJIaldT Hb HUATUHH TI9BP33p Oyc XYBUITH aBTO MalllHaapaa 30p4JI0T XyMYYCUIH
MOHTOH 3ap/JIbIT HAMATAYYIPX 001i0r0 oM. Oepeep X303, maTaxyyHsl OOJOH aBTO
MAaIIMHBl UMITOPTHIH TaTBAPBIT HIMAX, 30TCOOJBIH YHUUT HAMAX, aBTO 30TCOOJIBIH TOOT
OyypyyJiax I3x M3T apra 3aMaap XyBHITH aBTO MAIIMHBI X3PATIAT OyypyyJiax.
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3ypar 2 TrBpHUitH X3PATCIUNH YITUAITY COHTOATHIH SO TOHIBIPT 1T

TI3BPUMH YWJIUYWIATID XIPATJVIDIUUKMH HIHWHXUX MATAIJIAJ BOJIOH
OHOBYTOM HIUHUJIBIP T'APTAJTBIH CYJIAJITAA

Cynanraanbl 2HY X3COIT OwWja XamMruiiH Oara KBajapatThiH apra /least squares/ ammuriaH
3aMbIH TYDXKPIJUUT OyypyyJaxaj siMap apra XaM33 aBax Hb WYY YP AYHTIHI TOJIOPXOMUIIOX
0omHO. MeH TYYHWIdH UIyramMaH MarajjiaiblH 3arBap 000X JoxkuT /logit model/ 6omon
npoOuT /probit model/ 3arBap ammriaaH TIIBPUHH YHIUWITID  X3POTJATYMMH  MIMIDKUX
MarayIaJibil’ TOOIIOOJDK, JIPCT Hb Oux BapapombiH Oo0OBCpyylicaH TIIBPHIHH XIPATCIHAH
yimaunras conronTsiH SO 60510H |E TOSHIBAIPT UATHHAH IMIDKUITHIT TOZOPXOMIOX FOM.
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Xamaapan xyBbcardaap TIME Oyroy emepT AyHKaap X3/9H IArdUT 3aMbIH X©J0JITOOH]T
OpOJIIIOXO/ 3apLyy/K Oyii mar '
aBTOMAILIMHBIT SIMAp JABTAMKTal amurnax Oaiiraa 5¢ax®; YTT 6yloy VB XOTBIH TYDKponuiin

, YDU/YHU O0ytoy nymnaanel/XYWTHUH yIupain CyyIUIbIH

TYBIIHUHT SiMap TYBLIMHJI XYPCOH 'K Y33k Oaiiraa 3COXHNAT TOAOPXOUIIOrY Y3YYJIJITHIT aBCaH.
XapuH yJI XamaapaH XyBbcardaap 3aMblH TYDXKPAJIMUT Oyypyysaxaja Hejeejerd Japaax TaBaH
OyaruitH 52 OOJIOTHIH XyBbCArYMUT XaMpyynaB. Y YHI:

o 3am, 030 bymyutie cauxcpyyiax uuendnd xuuxc 6onox 13 asxcun;
JKonoouuiin xapuyynazole HAIM320YYA9X, ABMOMAWUHBLE XA32AAPAAX YUSTITUUH 8 AXNCUTL,
Hutimuiin massputie X02ocyynsx, XyH am uxasp moeiopcor moMoOXoH Y2y youiie Hyyaedx
00I0H Yya2utii 30XUYYVIaIMelH YUuead10 xuuoc 6onrox 13 axcun,

o Tamsap, menbep, xypaamicuiie HIMI2OYYAIXMIU X01000mou 9 axcu,

o Tyeacpanuiin 6yypyyaaxao awuiax 6010maucmou 6ycad xutiedic 6010x 9 axcu.

TepuiiH 3yranc 3aMbIH TYDXPAJIUIT OyypyyiaxaJ X3parkKyyiadx 0ojgoMxk Oyxuil 133px apra
X3MKI3HYYA Hb X3PX3H HOJIeeJK Oalraar yH3JICOH TATLIIMTIDINMH Yp AYHIIAC XapBall 3aM, 3]
OYTUMIAT caiipyyliax 4Wrig Xuik 000X 13 akimaac CTaTHCTUKUNAH XYBbJ a4 XOJOOTIOITOMH
Oyr0y XaMI'MilH yp HeJIeeT3i Hb 'K rapcaH Hb Xasa XOT, Jaryys XOTYyAbII XerkKyyJdx O0JIoH
METpO OapuX rICOH AKIyyH rapcat OaitHa. ['9BY 51r39p axITyy Hb XOPOHTO OPYYJIAITHIH XYBb]
Oycan XuHrmXx OOJOMXKTON axiyyjAaacaa WIYY OHIep epTreep XUHITPX Tyad JaH TaHI
YHDJI33HUHN Yp AYHA TYJITYypJlaH MHUUIBIPIRK 00sioXryi oM. Bycan apra XamMx33HuM XyBb1 95
XYBUHH au XOJOOTJIBIH TYBIUMHJ XYJI33H 36BIIOOPOrNeK 4agaxryi Oaiiraa 4 CTaTUCTHK ay
X0J00r01 XapblLaHryil eHaep Oaiiraa napaaruiiH apra Xd3MK33 Hb HUNCIIMNAH JIyHOYYp
OapyyHaac 3yYH THHII XypHBI 3aM Oapux axuil 6aiiHa (Yuonesonuil yp Oyne xasecparm 1-0 opyyias).

XKonoouniiH xapuyIyiarsil HAMAIITYYII9X, aBTOMAILIMHBIT Xs3raapiaaxTail Xoun600Toil 133px 8
TOPJIUIUH AKITyyJaac CTATUCTUKHUITH XyBb au XOJIOOTIOITON HAT 4 aKWJI OpOOTYH OaiiHa. Oepeep
X3J103J1, TyXallH yJI XamaapaH XyBbCarduiiH t cTaTUCTHKUITH Marajian Hb Oyrn 0.05-aac masm
rapcas TyJI 3X OJIOHJIOTMIH YTTa Hb TATTAH TAHILYY I'3COH Taamarjajbir 95 XyBUHH UTIDX TYBIIMH]
HALIAK 4Yajnaaryd Oaiina. [[Popx apra XdOMKI9HYYA Hb XIPADXKYYIIXdI Xsuidapaac rajgHa Ux
XOMXKIIHUI XOPOHT® OpYyJIalIT IaapAariaxryi X3Aui 4 X3paTidryuiid cyAairaadsl yp AyHA ad
x0J00r101 6arTail axiyya 3k rapca OaitHa (Ynaneasnui yp oyHe xascpanm 2-m opyyias).

HulTHiiH T9BPUNT XOIKYYJDX, XYH aM HX32p TOBJIOPCOH TOMOOXOH INTYYAMMUI HYYJIdX
0O0JIOH LAruiH 30XMIYYJIaNThIH YUTIDIA XUIK 06010X A99px 13 akimaac CTaTUCTUKUNAH XYBbJ
XaMTruiH au xosioornonrod rapcan Hb NTHS8 Oyroy HapanTyyn, 6apc 33p3r TOMOOXOH 3aXbIT
Hyyarmx; NTH6 Oyroy Takcu YHIYMITI?HHA 30TCOOJIBIT OMii 00NTroX, TAaKCHHBI OJIIOI, IPBIP
PMIP 0ai1am aHxaapy, YWIHHITIAT XODKYYIRX aXKIyya 95 XyBUNH aK X0JIOOTITTBIH TYBIIUH/T
XYJ93H 3eBlIeeperaex OaiiHa. YyH?c raaHa NTHI Oyioy aBToOyCHBI MapK IMIMHIWIAIT,
MapUIpyThIH OHOBUTOW TOJIOBIIOJNIT, IPBIPX3H, ToxuToi Oonrox; NTHS Oyroy Tepuiin anban
XaardjplH aBTOMAIIMHBI X3PATIIIHA XsA3raapiax Oomyioro x3parkyyinx; NTH13 Oyroy agaa
TI9B3P, JOTUCTUKUIH TOBYYAUNT XOTOOC raprax axiayya 90 XyBHiiH au X0J0OTJIBIH TYBIIUH]
XYJI93H 36eBII0eperaex 0aitHa (Yuonessnutl yp OyHe xaecpaim 3-m opyyias).

730 xyproax munyt 601 0; 31-59 Munyt 60 1; 1 uar 60 2; 2 uar Gon 3; 3 uar 6on 4; 4 uar 6oa 5; 5 uar 601 6; 6 uar 601 7; 7
1ar 601 8; 8 mar 601 9; 9 mar 60 10; 10 1ar 60 11; 11 1ar 60 12; 12 60510H TyyH?3C 1331 1iar 60 13.

8 Onep 6yp 6omnon 7 xoHoruiin 6 exep 6on 3; 7 xoHoruitH 1-5 enep 601 2; CYyAIbIH aBTO MAIIUT OFT X3PraNArTyit 6o 0.

57



TaTBap, Tendep, XypaaMKUUT HIMITAYYIIXTIH X0JT000TOM A39pX 9 aXIIBIH XYBb]I ajlb 4 apra
XOMX?3 Hb CTAaTUCTHK a4y XOJIOOTZIONTYH Tapcan OaiiHa. ©Oepeep X051, 95 XyBuilH au
XOJOOTUIBIH TYBIIMH/I XYJI99H 36BIIOOPOTIICOH apra XaMKdd Oaiixryii 6aitna. Xapun 90 xyBuiin
a4 XOJOOTUIBIH TYBIIMH XYJI93H 36BILOOPOTI6X OOJIOMKTOM aXIyyJaa UMIIOPTHIH TIIBPHIH
XOPATCIUIAH anbaH TaTBapT ©OPUWIONT Opyysiax OOJOH aBTOMAIIMHBI YJICBHIH AyraapblH YHTHUHT
HAM3X I'C3H AXKIYYA rapu’d (Yuonesonuii yp oyne xaecpanm 4-m opyynas).

Xycnort 1 Tepeec 3aMbIH TYTpaIHiT OyypyyaxTail X0J000TOH XAPATKYYIIIX aXIyyAbIH YP HOJIOO

A. 3am, 171 OyTIHIAT B. Komooumita B. HuiiTuitd T23BpHiiH I'. TatBap, Tes6ep
caiipyysax axui XapUyLAITbIT HAMIX YHITYHIITIAT XOrKYYIIX XypaamK HIMIX
ZBD=23.0% JHN=12.4% NTH=54.1% TTH=10.6%

ZBD1 3.9% JHN1 4.4% NTH1 13.6% TTH1 0.7%
ZBD2 0.1% JHN2 0.2% NTH2 5.4% TTH2 4.9%
ZBD3 2.0% JHN3 0.1% NTH3 10.2% TTH3 0.2%
ZBD4 1.1% JHN4 0.1% NTH4 3.5% TTH4 0.7%
ZBD5 0.5% JHN5 0.0% NTHS 2.7% TTHS5 1.0%
ZBD6 0.2% JHNG 0.0% NTH6 0.8% TTH6 0.2%
ZBD7 6.4% JHN7 2.6% NTH7 2.9% TTHY 0.4%
ZBDS8 0.0% JHNS 4.9% NTHS8 0.0% TTH8 1.2%
ZBD9 0.1% NTH9 8.9% TTH9 1.3%
ZBD10 7.4% NTH10 3.6%

ZBD11 0.9% NTH11 2.3%

ZBD12 0.1% NTH12 0.1%

ZBD13 0.2% NTH13 0.0%

VYnaan6aatap XOTbIH aBTO 3aMbIH TYIKPAJIUMUT OyypyynaxTail XolO0OOTOHT00p Tepeec
XIPATKYYIIX OOTOMKTOM 4 OYIAT apra XaMx33HuM HUUT Heneemuir 100 xyBb Tk Y381 54.1
XYBb Hb HUUTUIH TIIBPUNH YHITUMITIAT XOIKYYIIXTIHN X01000TOM axutyyn OaiiHa. XapuH 3aMm,
I OyTHHMHT caibkpyyiaaxTaid X0I000ToN axiIyyl 23 XyBb, dKOJOOUHIH XapHyIUIarbil HAMAIXTIH
xonbooToit axiyyn 12.4 xyBp Oaiiraa 6on ynacsH 10.6 XyBs Hb TaTBap, XypaaM>KMUT HIMAIXTIMU
X0J1600TOM axxwi1 OaltHa. HUMTUITH TIBPpUIMH YHIUMITIAT XOKYYIIXTIH X0I000TON aXIiTyy1aac
XaMTUHH OHJOp XYBbTail Hb aBTOOYCHBI MapK IIMHAWIAIT, MAPIIPYThIH OHOBUTOM TOJOBIIOINT,
1PBIPX3H, ToxuToM 6osrox (NTH1), axxneia ysiH xatan naruir H3BTpYYdx (NTH3), Hapautyyi,
bapc 33par Tomooxon 3axsir HYyIrax (NTH9) racon axiyyn opcon Oaiina.

Bupct Hb 6u1 BapaponbiH 6010BCpyyicaH TI?BPUNH X3PATCIMAH €pOHXUN THHLBIPHIH
3arBap almriad JA33pX aXIyyAbIl X3PIrKYYJIdX Yel rapax yp Heseer 3apuM OOIJIOTHIH apra
X3P3rcail 133p KU O0NroH ToonooscoH. Tyxainban, BHZ6 Oyroy anxcan OosoH ayryiiraap
3aMbIH XOJOJIe6HJ OpOJICOH 3ailHaac XaMaapd OHOO IyIJyyJlaH, aBTOOyCaHJ cCyyxJaaa
LYTJIyyJICAH OHOOI0O0 XOHreJleJIT OONrOH alMIIagar KapThil rapraBajl XyMYYC XYBUNH
aBTOMAILIMHAAC WIYY ajXax, AYT'YH YHaXBbIT WYY Y39X 3COXUHUT TOJPYYJICaH acyyJIThIH XYPIIHI
YHDJITD XHWK Y3CIH.

Tyc YHAIr?3r XUHRXUIAH TYJ 3apUM HAIMOIT ereren ammuriacad 6a 2023 oHsl 3-p capblH
20-mp1 Gaiimmaap An-92 Hor autp Hb 2390 Terper, Jusemnmitn Tymam 3850 terper®, To9BpumiiH
X3PArcaIi cyyaar IyHaax XyH 20, XyBUIH aBTO MallliHaap 30pyA0T TyHJaX XYH 3, aBTOOYCHBI
ABax TOWpOTr 3aM Hb JyHJkaap 30 KM I'3COH HOXUOJUIH 1aryy TOOL00JI0 XUHCIH.

9 Ox cypBank: Hulicinuiin craTucukuiin rasap, http://ubstat.mn/
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XycHart 2 OHOO 1yTyyJiaxX XOHTeJIeATUHH KapThil' H3BTPYYJICHAAC YYAIX MIUIDKUX Marajial

HT (P1) AA (P2) XV (P3) AA XY Huiir
XapuyaTeIH COHTONITYYT
P 1p P 1p p Ip Xyn Xyn *VH
OrT COHUPXOXTYH 21% 79%  16% 84% | 63% 37% 37.3 119.7 | 157 134
Conupxoxryii 6aiina 24% 76%  18% 82% | 58% 42% 412 1101 @ 151 177
COHUPXOXK Y3HI 29% 71% | 20% 80% 51% 49% 453  96.7 142 937
Hoa1951 COHMPXOK Y3HD 34% 66% | 20% @ 80% 45% 55%  46.7 86.4 133 322

Marr ux COHUPXOX Y3H 39% 61% | 21% | 79% 40% 60% 489 756 124 430

Hdysmax OepunenThiiH Tapaax aBToOycaap sIBax XYH 45 93 139 2000

Taiinbap: HT (P1) Hb Hutimuiin ma268pasp 30puucy 6yry 7 XOHO2ULH Alib Y 600p XY8UlH YHAA2Aap
sas0aeyi 30puuey, AA (P2) no 7 xonoem I1-33¢ 2 yoaa xysuiin yHaazaap si80ae 30pyucd 0ywy
HUUMuUUH OOJIOH XYB8UUH YHAAHbL Alb AluHaap Hu aedae 3opyued, XY (P3) nv 7 xonoem 5-aac 7
006p Xy8UliH YyHaazaap 180az OVIOy HUUMULH m338p3asp Aedazayil 3o0puucy. Xapur p 601ou 1-p Hb
MYyXaun MOPAUH 30puuyd Myc aped XIMH*CIIC XIPISHCYYACHIIP HULMUUH MIIEPULH XIPI2CAIIP
30puuUx 00JIOH 30pUUXeYU OAUX MA2AONANbIE UIDIPXULIHI.

Tyc apra XsMKIdT XdIPIMKYYICHIIP 3apuM VeI XYBUWH yHaaraap siBaar upraguiin 45
MsIHI'a, TOITMOJI XyBUIMH yHaaraap siBaar UpraguiiH 93 msHra Oytoy HUNT 139 MsHraH UpraH Hb
HUUTHITH TI9BPHUIH XOPATCINIP 30pUI0T OOTHO IICIH Yp AYH rapysd. YYHIIC TajiHa HAT aBTOOYC
100 xm 3amz 12 outp AT 3apuyynax 6ereen 30 km 3am siBaxan 13,860 terper, XapuH Cyy/UIbIH
aBTo MammH 100 kM 3ama 23 nutp Au-92 3apuyynax 6ereen 30 kM 3am sBaxaz 16,491 terper
3apIyyJjar rak y3be. Toarean 1o3px O0AIOTBIH apra X3MKI3T HIBTPYYJICHIAC YYI9H 139 MsiHran

39.900 6,932-39p

30p4YUId Hb aBTOOYycaap 30pyAo0r OOJCHOOP HAT aBTOOYCHBI OYT3H 3PIaJT

139,000

HAMOI' 19K, HAT XyBUHH aBTO MALIMHBI OYT3H 3PraJIT = 46,213 mupxrasp Oyypax om.

Men aBToOycHbl ImaTaxyyHsl 3apaan 13,860 * 6,932 = 96,076,517 Terpereep,
aBTOOYCHBI TenbOepT Temex eprer 20 * 6,932 x 50010 = 69,319,277 Terper Oyry HUIT
165,395,794 Terper OosiHo. XapuH XyBUHH aBTO MamuHaap 139 MsHraH UpraH 30pUYUXIyiH
6oscHoOoC YYIPH 16,491 * 46,213 = 762,096,126 TerperuilH maTaxyyHbl 3apAjbIl X3MHAX
00JIOMXKTOI.

MiiMx Tyc apra X3MKI3T XOPAIKYYJCOH YEI UPIIAUMHH HUUT IPBIP  XOMHOIT
762,096,126 — 165,395,794 = 596,700,332 Terper Oyioy TI3BpUHH 3ap/UtbiH 78.3 XyBHUT
TyXaiH 30pUUrdu XaMHIX O0IOMXKTOM 60k O6aliHa. MeH TYyHWISH Yi1aaHOaaTap XOThIH TOBOOD
30pUUX HUMT MaIIMHBI SpIITUHH TOO 85 XyBHap Oyypax 00JOMKTOH sk rapcan 6aiiHa.

10 Bno batizaa 500 mezpoe ub 30puucy no asmobyycaap 1 wuznsno 3opuux monbop baiina.
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A3op4urd 139 maHra

3ypar 3 TrBpHUitH X3PATCIUUH YHITUUAIT? COHTOATHIH SO TAHIBIPT LT

OH> MITYWISH TOPUKH 3YI33C XOTBIH aBTO 3aMBIH TYDKPAJIMUAT OyypyyJaxal XaMIHiH
OHJIOD YP OreeXTdi OOJIOTBIH apra X3MXKIdHYYIUWUT BapapombiH 0o0JOBCpyyiIcaH TIIBPUIH
X3PATCIIMAH €POHXUI TIHIBIPUIH 3arBap amuriaH Tyc Oyp YHIJI3X OOJOMMKTOH TIIAAT Hb
xaparjax OaiHa.

JIYTHDJIT

MMCG cynanraansl TeBT3i XamTpan 2000 uprasac aBcaH acyyirblH CyAaliraaHbl yp
JTYHII3C XapBaJl aBTO 3aMbIH TYDKPAJIMUT Oyypyyrnaxaj XIpIrKyyidXx OOJIOMXKTOW 5 Oyiar
Y3YY/I2ITI3C HUWTHHUT TIIBPUUH TIOBPHUMH YHITUHAITIAT XOIKYYIDXTIH X0I000TOH OyIdr
Y3YYJIITYYZ Hb XaMIMIH MX a4 X0n0oraoitoii rapcad. Tap qyHaaa aBToOyCHbI HapK MIWHAWIAIT,
MapUIpyThIH OHOBUYTOW TOJIOBIIOJNT, @XKJIbIH YSH XaTaH LArdir HIBTPYYI3X OOJIOH TOMOOXOH
3aXyyJbIl HYYJIX 33p3r apra X3M)K39HYYL Hb 3aMPbIH TYDKPIJIUHr Oyypyyiaaxaa XaMruiiH yp
HOJIOOTIH 'K rapui).

Tepeec X3parxkyyn3x 00710MKTON 52 OOIJIOTHIH apra X3MK33 TyC OYpUIT XIPIrKYYJICIH
yen Ouit 6onox yp Hesneer BapapombiH 3arBapaap YH2JI9X 0oyioMkToi. ['9BY 3HD ymaaruiin
cynanraaHaaa OuJ 36BXOH HAT OOJJIOTHIH apra XdMKIAT XIPIDKYYIIX yen Ouit 000X Heyeer
KUY OOJTOH TOOIIOOCOH. ©Oepeep X303, anxcaH OOJOH Ayrydraap 3aMbIH X©]10JITOOH]T
OpOJILICOH 3alfHaac Xamaapy OHOO IyIJIyyJlaH, aBTOOycaHJl cyyxjaa LYyIJyyJcaH OHOOT0O
XOHTONONT OONTrOH aluriafar KapThil HIBTPYYJICOH YeI aBTO 3aMbIH TYTKPOIJ siMap HOIeo
Y3YYIDXHUHUT YHAIIIB.

Tyc apra XoMXk33r XOpAKYYJICHp HUWT 139 MsAHraH WUpraH HUNTHIH TI9BpUIH
XOPITCIIIP 30pUIOT 00JIOX00C TajHA HAT aBTOOYCHBI OYTAIH 3pranaT 6893-00p HAIMAITIIK, HAT
XYBUMH aBTO MalIMHBI OYT3H 3praaT 46213 mupxrasp Oyypax Tyjd XOTbIH TOBOOP 30pUMX HUUT
aBTO MalluMHbI OyT3H 3praaT 39218-aap Oyypax oM. MeH TYyHWIH 133pxX 139 msHran upran
HUWTAWH TI2BPIIP 30p40r OOJCHOOpP ©16pT AyHkKaap 762 opuuM casi Terper X3MHIX
0OJIOMIKTOM 'K rapcas.

Haamuma »HAXYY cynanraar caibkpyyiaaxblH Tynx Oycam 51 GOUIOTBIH apra X3MiK3or
XIPATKYYIIX YeI AMap Yp HOJee Y3YYJDK OyHr 199px aprawiaibiH Jaryy Tyc Oyp TOOLI00JI0X00C
ragHa bSArd9p apra Xd>MXKOOI XOPOKYYIdXdJ IIaapaaraax XepeHre, Xyrauaa, 9pX 3YHH
30XULYYJIalT 32pIMUI XapbLyylaH Cy/ulaX 3aMaap XaMIMHH Yp OreeXTdH apra XdMXKdIor
TOAOPXOUIIOX Hb 3YWTIH.
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XABCPAJIT 1. 3AM, JI3JI BYTHUUT CAVKPYYJIAX UHUTJIDJ XANXK BOJOX
AKJITYYIbIH HOJIOOJIOJI

3am, 1971 OYTUHIAT caibkpyylaxTai XoI000TOH apra XaMKID Mean Std.D  Std. Err Prob
Huiicmann rom, Tycnax 3aM 6apux, epreTrex ZBD1 0.390 0.488 0.08727 0.26220
Huiicmnmita nysnyyp OapyyHaac 3YYH THIII XypIHBI 3aM 0apux ZBD2 0.351 0.478 0.09342 0.14300

Bocoo mauxmaruiin qaryy Caia6a rosir garacai XypaHsl 3aM 6apux ZBD3  0.311 0.463 0.09711 0.67870

XOTBIH TOHPOr 3aMyyIbII HAMIX ZBD4 0.362 0.481 0.08938 0.85810
Metpo Gapux ZBD5  0.426 0.495 0.08502 0.01620
JyyXuH T33B3p Oapux ZBD6  0.161 0.367 0.11610 0.77930
SIBraH 3aMbIr HOMIX, calbKpyyJax ZBD7 0.304 0.460 0.09734 0.81350
JlyryiiH 3aMbIT" HOMAX ZBD8  0.345 0.476 0.09336  0.43040
ABTO 30TCOOJIBIT HAMATIIYYIIIX ZBD9 0.439 0.496 0.08589 0.52410
Cypryyib IRIRPITY VAT Gapux ZBD10 0.232 0.422 0.11099 0.61430
TOMOOXOH 3MHAIITYYAHNT IKXHIIP Oapux ZBD11 0.153 0.360 0.13218 0.63370
Xasta XOT, aryyJI XOTYYIBbIT XOIKYYJIX ZBD12 0.472 0.499 0.08397 0.01180
Temep 3aMbir Boraxan yysiblH yp/I HIAIDKYYIDX ZBD13 0.253 0.435 0.09923 0.16900
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XABCPAJIT 2. ’KOJIOOUYHNIH XAPHYLUIAT'BIT HOMIAI'AYYJIIX,
ABTOMAIIUHBIT XA3I'AAPJIAX AXKJIYY/JIbIH HOJ100J16.1
YKonoouwnitn xapuyiyiara, asTOMAIIMH Xs3raapiaax axiayyn Mean Std. D Std. Err Prob
Topryyib Te1eeryi Ta3BpUiH X3p3TrCIUUr JHN1 0513 0500 008799 042920
XOJIOJITOOH]T OPOJIIIOXBIT XsA3raapiiax ' ' ' '
Huiician X0To WIKMHA3p aBTOMALLIUHBL Ayraap JHN2 0.201 0401 010591  0.29290
OJITOXBIT TYP XOPHUTIIOX ' ' ' '
7-C 13311 HACKWIITTAH TIIBPHUIH X3PITCIUIH
HIMIOPTHIT XA3raapiax JHN3 0.429 0.495 0.09322 0.92040
6 OOJIOH TYYHD3C J331I HACKUIITTAl aBTOMAIIMH]]
3931 OOXBIT XA3raapAax JHN4 0.222 0.415 0.10544  0.86920
AUIMTTIANTBIH XyTanaa 1yyccaH aBTOMAIIHH]T JHN5 0.633 0482 009257  0.49900
Xsi3raapiair XUhx ' ' ’ ’
Bypyy XypATait aBTOMAIIMHBIT Xs3raapiax JHNG 0.188 0.390 0.10840 0.69760
JK0JIOOHBI YHAIMIIIX OJITOX YKYPMBIT YaHTATTax JHN7 0.629 0.483  0.09249  0.75550
Konoouuitn xapuylyiara, OHOOHbl CUCTEMHIT JHNS 0554 0497 009058  0.18980

YaHTapyylnax
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XABCPAJIT 3. HUMTHUWH TIIBPUWI XOIKYYJIX, XYH AM HMXIIP
TOBJOPCOH TOMOOXOH MLRIYYJIUHUTI HYYJI3X BOJOH IATUHAH
30XHUILY YJAJTHIH YATJIJIJI XAMK BOJIOX AXKUITYYIbIH HO.J166.16.1

HuiTHITH T9PBPHHAT XOTXKYYIIXTIN X0JI000TOH apra XaMxKId Mean Std. D Std. Err Prob

ABTOOYCHBI TapK HIMHAYIAIT, MapIIPyThIH OHOBYTON
TOJIOBIIOIIT, I[PBIPXIH, TOXUTOH 60sIroX

CypryynuifH aBTOO0YC TOCIHHUT XIPITKYYIDX NTH2  0.347 0.476  0.09109 0.20560
AJKIJIBIH YSTH XaTaH Iaruir HIBTPYYIIX NTH3  0.250 0.433 0.09926 0.56190

NTH1 0.354 0478 0.09133 0.05540

UX, 1931 cypryyiuiiH ernee, OpoiHbl XUUIIIUNAT
OHJIAfHAAP, MIPTIKITMIHH XHUUIIIHNAT ©IPHIAH Iaryynaz NTH4 0.211 0.408 0.10491 0.97230
TaHXMMaap XUUIIJUIIX 30XHUILyyJIa

TepHﬁH anban XaaryJblH aBTOMAIIUHBI X3PI3TIJIDOH

NTH5 0.360 0.480 0.08862 0.05760
Xsi3raapiiax 00JI0ro X3pArKyyiIdX

Takcu yHITYHIATI3HUN 30TCOOIBIT OUit 60Ir0X, TAKCHHBI

OJIZION, [IPB3P IPMIIrP Oakaana aHxaapy, Y IUUIrsr NTH6 0.211 0.408 0.10793 0.03880
XOIIKYYIIIX

XyBHapaa TaKCH dPXJIATUIUHIT Xs3raapiaax NTH7  0.150 0.357  0.12245 0.91730
WX 1931 cypryynuyabIT HYYIT3X NTH8  0.497 0.500 0.08488 0.17850
Hapanryyn, Bapc 33par TOMOOXOH 3aXbIT HYYJITIX NTH9 0.573 0.495 0.09124 0.00010
Jparon, ToH3p aBTOBOK3aJIBIT HYYJTIX NTH10 0.262 0.440 0.10028 0.69450
100 aimsIr HYYJIT3X NTH11 0.590 0.492  0.09095 0.31350

ABTOOYCHBI OYYUTBIT OUTYY OOJTOXK, OBIHIH YIHPAIA

. 2 NTH12 0.318 0.466 0.09365 0.82600
JyJiaaH, 3yHbI YIUPAI COPYYH OaiiX HOXIIOIUUAT OYPAYYIdIX

Auaa T39B3p, JOTUCTUKUITH TOBYYAUIT XOTOOC raprax NTH13 0.217 0.412 0.10975 0.09010
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XABCPAJIT 4. TATBAP, TOJIEOP, XYPAAMKUWI HAMIIAYYJIXTIH

X0OJB00TOM AXKJIBIH HOJIO0O

TatBap, Te106p, XypaaMKHIAT HOIMIIIYYIIIX aXIIbIH HOJI0O Mean Std.D  Std. Err
To3BpHIH XIPATCIMHH TaTBAP HIMIX TTH1 0.095 0.293 0.15443
ABTO3aMBIH TaTBap HIMAIX TTH2 0.128 0.334 0.13452
VIMIIOpTHIH TIIBPHUIAH XIPITCIUIH andaH TaTBAPT OOPUIONT TTH3 0236 0424 010051
opyynax
1 epxex | mamuH Gaitx 6ommoro Oytoy 1-33¢ miyy MammH TTH4 0518 0.500 0.08692
aBax TOXHOJIOJI/ TATBap TOJIOX
XOTbIH TOBHITH oyx 30TCOOJIBIN  HOTACOH Ten0epuiiH TTH5 0350 0477 009058
CHUCTEMT)¥ OOJIT0XK, TONOOPUIT Hb HIMIX
ABTOMAIIMHBI 1AaaTrajbIH TOIOOPUIT HIMIX TTH6 0.077 0.267  0.16550
VX Tolipyy JOTOp OPCOH MAIlIMHBI XypaaM>KUIT HIMIX TTH7 0.184 0.388 0.11014
ABTOMAIIMHBI YJICBIH IyraapblH YHHHT HOMAX TTH8 0.083 0.275  0.15922
YIJICBIH TyraaphsIr Ayyuiara Xyaajigaaraap XyJaaiiax TTH9 0.143 0.350 0.12232

Prob
0.26700
0.99660

0.12160

0.94950

0.31500

0.99880
0.35380
0.12580
0.67050
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XABCPAJIT 5. HUUTUHUH TIIBPUUT XOIKYYJIIXTOINU XOJIBOOTOM APrA
XOMKID

HuiTHITH T99BPHIAT XOMKYYIDXTIH X0A000TOM apra XaMxKId Mean Std. D Std. Err  Prob

ABTOOYCHBI TapK MIMHAWIIT, MAapHIPyTHIH OHOBYTOU
TOJIOBIIOIIT, I[PBIPXIH, TOXUTOH 60osIrox

CypryynuifH aBTOO0YC TOCIHHIT XIPITKYYIDX NTH2  0.347 0.476  0.09109 0.20560
AJKIJIBIH YSTH XaTaH Iaruir HIBTPYYIIX NTH3  0.250 0.433 0.09926 0.56190

NTH1 0.354 0.478 0.09133 0.05540

Ux, 130 cypryynuilH —eriee, OpOMHBI  XUYIIJIMWAT
OHJIaWiHAap, MOPIKIMHH XUUIIMHAT expuitH maryyzax NTH4  0.211 0.408 0.10491 0.97230
TaHXMMaap XUUIIJUIIX 30XHUILyYJIa

TepHﬁH anbaun XaaryablH  aBTOMAIIMHBI ~ X3PI3TJIBOH

NTH5 0.360 0.480 0.08862 0.05760
Xsi3raapiiax 00JI0ro X3pArKyYiIdX

Takcn yHIYMNTI9HUE 30TCOONBIT OMH 0OJrOX, TaKCHHBI
ONIZION, IPB3p IPMIMP Oaiimang axxaapy, yirumirar NTH6  0.211 0.408 0.10793 0.03880
XOIKYYIIX

XyBHapaa TaKCH dPXJIATUIUHIT Xs3raapiaax NTH7  0.150 0.357  0.12245 0.91730
WX 1931 cypryynuyabIT HYYIT3X NTH8  0.497 0.500 0.08488 0.17850
Hapanryyn, Bapc 33par TOMOOXOH 3aXbIT HYYJITIX NTH9 0.573 0.495 0.09124 0.00010
Jparon, ToH3p aBTOBOK3aJIBIT HYYJTIX NTH10 0.262 0.440 0.10028 0.69450
100 aifapir HyyIrax NTH11 0.590 0.492 0.09095 0.31350

ABTOOYCHBI Oyy/uIbll OUTYY OONroX, OBIWHH ynupanng

. N NTH12 0.318 0.466 0.09365 0.82600
JyJiaaH, 3yHbI YIUPAI] COPYYH O0aiiX HOXIOIUUAT OYPAYYIdIX

Auaa T39B3p, JOTUCTUKUITH TOBYYAUHIT XOTOOC raprax NTH13 0.217 0.412 0.10975 0.09010
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ABSTRACT

As the world's population, density, and car use increase, the city's road traffic delays and
congestion increase year by year, which has become one of the main measures that must be taken
by the city authorities. Researchers agree that the most appropriate solution is to make decisions
based on theoretical models for the optimal organization of traffic and planning, as it requires a
lot of money to reduce traffic congestion. The purpose of this study is to determine the possibility
of reducing traffic congestion in Ulaanbaatar based on the Wardrop model. In our research, in
addition to 5 groups of 52 policy indicators that can reduce traffic congestion, we collected
information from 2,000 citizens through a questionnaire in cooperation with the MMCG research
center. According to some of the results of the research, among the 5 groups of indicators,
measures to develop public transport services are the most effective, including bus fleet renewal,
optimal route planning, the introduction of flexible working hours and the relocation of large
markets, which are the most effective in reducing road congestion.

Keywords: Travel speed, vehicles, passengers, public transport
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ABSTRACT

In this paper, we investigated the concept of virtual service quality that can be applied to
achieve a competitive advantage within a postal sector in Mongolia. The study aimed to evaluate
the impact of e-service quality and e-service trust, e-satisfaction, and reuse intention on web Site-
based delivery services in Mongolia. Delivery services are highly competitive fields under e-
commerce pressure. The Mongolian postal services have changed their policies, resulting in a
change in competition and monopoly. In addition, the rapid development of the Mongolian
delivery service sector has introduced a competitive environment for competitive services. This
study first aims to demonstrate that five components of service quality (including accessibility,
interactivity, ease of use, and responsiveness) will positively affect e-trust. Secondly, service
quality (including accessibility, interactivity, ease of use, responsiveness, and interactivity) will
be positively associated with e-customer satisfaction. Thirdly, e-trust will be positively associated
with e-customer satisfaction. e-trust will be positively associated with reuse intention. e-Customer
satisfaction will be positively associated with reuse Intention. Lastly, reuse intention will be
positively associated with e-WOM.

Keywords: E-service quality, information success model, e-satisfaction, e-reuse, e-wom
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INTRODUCTION

In this internet-driven world, purchasing an online service again equals a returning customer in the
physical world, while reusing an online service means it has been used in the past(Al-Gasawneh,
Khoja et al. 2022). Almost every country's postal services perform a critical function because
economic and political effects are dual. During this fourth industrial revolution, the postal industry
Is changing every day, especially in developed nations (Otsetova & Dudin, 2018).

In recent years, enterprises have been undergoing a fundamental change, and the change
has been determined by the acceptance and growth of innovative technologies such as big statistics
and artificial intelligence. In developing countries, certain postal economic models have grown to
provide greater reach and new opportunities (Chung, 2021). In recent decades, the postal area has
evolved from a public and conventional organization to a mix of community and commercial
operators. Community corporations are attempting to change their image, which has been typified
by the e-SQ mandate. As a result of this situation, the postal services sector is through a wave of
innovation, with operators utilizing these technologies to develop new services and improve
existing ones in response to client demands (UPU, 2020).

Based on changes in the postal market, sector trends, and rapid technical advancements,
the postal service is being modernized and reformatted. For post offices that wish to stay relevant,
digital transformation is now a top responsibility. Other obstacles in this business include the
emergence of creative commercial rivals as a result of privatization and the modernization of
maintenance facilities (Crew & Kleindorfer, 2011), especially e-customer satisfaction in
Mongolia’s postal sector.

Postal services are generally concerned with the delivery of parcels, letters, papers, and
deliveries. The following actions are also part of the postal transit process: collection, input sorting,
transportation, output sorting & distribution (Noordin, Hasnan & Osman, 2012). The postal
industry used of physical communication in the past or transportation process. Postal services face
many challenges in the past decade, specifically: Threat from electronic communication, the
competition from express and parcel carriers with the use of electronic communication seem to be
a major challenge for the postal services (Mohan, Maheswara Reddy, 2012).

The Pareto principle, commonly known as the 80:20 rule, argues that 20% of consumers
are responsible for 80% of earnings. It means that customer relationship management loyalty is a
critical aspect in the B2C kind of online shopping mall's long-term success. The sustainable
performance of web-business services should not be based on simple, instantaneous intentions in
the short term, but on reuse, intentions based on long term relationships (Choi and Mai, 2018)

The postal industry is experiencing reform and transition as a result of postal market
development, sector trends, and fast technology progress. However, no studies have specifically
examined the dimensions of e-SQ and its consequences in the postal services business. Despite
this, the correlations between the three primary pillars of e-services success, e-SQ, e-satisfaction,
and e-reuse intention, remain hazy. This study adds to the body of knowledge in the field of e-
services by elucidating the links between e-service quality, e-trust, and e-reuse intention.

To the best of our knowledge, no research has been done on this specific topic, particularly
in the context of e-services in the postal services sector. This study develops and evaluates an e-
SQ, online trust, and online reuse intention scale.

70



Table 1 Postal economics: Industrialized, low income countries

Indudtrialized countries, Low-income countries

High letter-post volume Low levels of letter-post volume

B2C- driven traffic B2C low level, an driver of traffic

High salaries ang heavy automation Lower salaries and limited automation

Large ecomomies of scale for home delivery Lower home delivery

THEORITICAL BACKROUND

2.1 E-Service Quality

Parasuraman (1988) defined service quality as a customer's choice on an entity's general.
Improvements in user honesty, as well as improvements in a company's operations, competence,
and production, are all possible outcomes of service value (Zeithaml, 2000). As a result, it's critical
to recognize service quality in the e-commerce industry, as well as what customers value in their
online transactions. "The amount to which a website supports efficient and successful shopping,
purchase, and delivery of product and services" is one of the key criteria of e-service quality

(Parasuraman, 2002).

E-service quality-technical adequacy, content quality, information quality, efficiency, E-
recovery service-responsiveness, compensation, E-satisfaction, E-trust, E-service quality is
obviously of similar significance and importance in the commercial and public sectors, according
to previous study.

Table 2 An review of relationship among E-service quality

Constructs
Quality
(Shankar,
2020)
(Hendrayati,
2020)
(Salameh,
2015)
(Kayabast,
2013)
(Al-Nuaimi,
2013)

Resposiveness

Interactivity

E-Service | Ease of use

Accessibility

Usefulness

According to the current literature on the topic of e-service quality, there are three
components to e-service quality: (1) user-focused; (2) user happiness; and (3) results(Buckley,
2003). The E-SQ is a key topic of concern because it is so closely connected to the success or
failure of information businesses like delivery services. Website quality, or E-SQ, is critical in

defining the customer's web experience (Ting, 2016).

The following theories were developed based on past research:
H1: E-service quality of the web-based site will have a helpful effect on e-trust.
H1la: Resposiveness will have a encouraging effect on e-trust.

H1b: Interactivity will have a constructive impact on e-trust.
71



H1c: Ease of use will have a helpful effect on e-trust.
H1d: Accessibility will have a encouraging effect on e-trus
2.2 E-service quality and Satisfaction

E-satisfaction results in purchases and repurchases, assuring e-loyalty to a certain website
(Doghan and Albarg, 2022). "A consumer's feeling of fulfillment over a buying experience with
an e-commerce website is known as e-satisfaction or electronic satisfaction (Anderson and
Srinivasan, 2003).

"The overall psychological state emerging when the emotion surrounding disconfirmed
expectations is paired wit a consumer's earlier thoughts about the consumer experience,"” according
to(Oliver,1997). Satisfaction is best defined as a continuous assessment of the element of surprise
present in the purchase or use of a product. In this study, e-satisfaction is defined as a customer's
happiness with his or her previous purchase experience with a particular electronic commerce
organization(Anderson and Srinivasan 2003). In B2C e-commerce, e-satisfaction is defined as a
customer's happiness resulting from a previous real-world purchase experience with an electronic
commerce organization. It's an important factor in deciding the success of online buying,
especially in the B2C sector(Ting, Md Ariff et al. 2016). Amin (2016) examined a link between
the quality of internet banking services and e-customer satisfaction. Customers perceive internet-
based services to be more efficient in terms of time and cost while doing transactions. Customers
have the choice of transacting with the availability of information and a seamless transaction due
to the availability of system facilities and a suitable internet network, as well as the assurance of
data confidentiality. Customer happiness is based on perfect service quality. We frequently
discover a link between service quality, satisfaction, and loyalty. The relationship was reinforced
by Blut et al. (2015), who demonstrated that overall e-service quality is a critical construct relating
individual features and dimensions to customer satisfaction.

H2: E-service quality of web-based site will have a helpful effect on e-customer satisfaction.
H1a: Resposiveness will have a positive consequence on e-customer satisfaction.

H1b: Interactivity will have a helpful impact on e-customer satisfaction.

H1c: Ease of use will have a helpful effect on e-customer satisfaction.

H1d: Accessibility will have a helpful effect on e-customer satisfaction.

2.3 E-Trust and E-Customer satisfaction

Reuse intention may be described as a consumer's desire to acquire items or services again
after they have already purchased them once. Furthermore, the desire to reuse is linked to a person's
decision to acquire items and services from the same company on a regular basis while taking into
account their existing circumstances(Ladkoom and Thanasopon 2020). According to Lee and Lin
(2005), trust has the greatest impact on total service quality and customer satisfaction for online
shops. The initial tactic, according to Li et al. (2009), should be trust and accurate information.
Customer satisfaction is a crucial concept in marketing since it is seen to be a major factor in repeat
purchases, word-of-mouth, and customer loyalty. According to Lee and Lin (2005), trust has the
greatest impact on total service quality and customer satisfaction for online shops. The attitude
that forms the relationship with the confidence in the website has a mediating component of trust
and usage intention (Wu and Chen, 2005). Many researchers have looked at the factors that
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influence a customer's purchasing intention, which is a strong predictor of future purchases. In the
context of increasing online purchase intents, previous study looked at social commerce structures,
content quality behaviors, and collective capacities.

The following theories were developed based on past research:
H3: E-Trust will have a positive outcome on e- customer satisfaction.
2.4 E-Trust and E-Reuse intention

Trust is extremely important in internet enterprises. People are wary of disclosing personal
information because they have doubts about the information's secrecy and security. As a result, it's
critical to earn consumers' confidence by being dependable and dedicated to responding to
customer enquiries and concerns (Madu & Madu, 2002). The findings imply that contentment and
attitude have a beneficial influence on PromptPay's intention to be reused. Furthermore, perceived
utility is proven to be a driver of user satisfaction and a favorable attitude toward PromptPay,
whereas positive confirmation has an impact on contentment (Ladkoom, 2020). Web sites are also
referred to as objects of trust by Corritore et al. (2003), who claim that navigational architecture
and design features have a direct impact on trust. Because of the intangibility of services, trust is
extremely important in internet enterprises. The citizen's confidence in the website about freedom
from risk of harm or doubt throughout the e-service process is characterized as trust, which
includes privacy and security (Papadomichelaki & Mentzas, 2012). As a result, numerous writers
have looked into the aspects that influence purchase intent and discovered that pleasure is quite
crucial. For example, Lee & Lin (2005) discovered a link between customer happiness and
purchase intent in an empirical investigation. Similarly, Ali (2016) found that customer satisfaction
had a substantial influence on purchase intent in a study on the interaction between hotel website
quality, perceived flow, and customer satisfaction. It investigates how well customers are aware
of the many types of postal services available in the Greek market, as well as which services they
prefer. It also evaluates customer satisfaction with postal services, as well as post-purchase
attitudes and complaints (Lykogiannis, 2014)

The following theories were developed based on past research:
H4: E-Trust will have a helpful effect on e-reuse intention.
2.5 E-Reuse intention and E-WOM

Researchers have previously argued that online buying is influenced by perceived
advantages, ease of use, and word of mouth marketing (EWOM), as well as trust. Customers are
more likely to make purchases via the internet if they believe the items are nice and the process is
simple. Online shopping, on the other hand, is more convenient and flexible for customers than
buying in stores (Dinev et al, 2006). Interactions based on eWOM have an influence on
consciousness, perception, behavior, behavior intention, and other characteristics(Eneizan, Alsaad
et al. 2020). Cheung et al. (2008) found that eWOM has a significant influence in shaping the
consumer's attitude, perception, and behavior toward the behavior intention. E-WOM engagement
has increased the number of customers who can obtain information via online services, which is a
very efficient method of incorporating technology into the retail industry. It is indicated that
consumers who trust the internet believe the information offered is extremely effective and genuin
(Siu et al., 2010). It is required and crucial for online customers to obtain information about
products or services via online access-based information, which boosts the efficacy and quality of
the information (Chevalier and Mayzlin, 2006). Word of mouth (WOM) is a verbal kind of person-
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to-person interaction between the receiver and the broadcaster about a product, service, or brand.
To the receiver, the communication does not appear to have a clear commercial objective
(Anderson, 1998).

The following theories were developed based on past research:

H6: E-customer satisfaction will have a helpful effect on e-wom.
RESEARCH DESIGN

3.1 Research model

The initial DeLone & McLean Success Model established a comprehensive framework for
assessing the success of information systems. The new, updated model is built on empirical and
theoretical contributions from researchers who have tested or debated the creative model. Figure
1 depicts an updated model with six connected metrics of information system success. System
quality, information quality, service quality, utilization, user happiness, and net benefits are all
factors to consider.

System Intention to
quality use / Use
A~
Inf i
ormation Wet benefits
quality
) User
Service satisfaction
quality
Figure 1 Conceptual model
ntontion

- uality
it v

System
quality

Information A ECustomer .
quality satisfaction E-WOM

Figure 2 Research model

3.2 Research Questionnaires

Measures in this study were supplemented and modified based on previous researches.
First, for this measurement items for characteristics of e-service quality have been adopted from
Parasuraman et al. (2005) and Park et al. (2007); Aron et al. (2012). And each component has been
adapted to prepared the purpose of the study. Second, measures for e-trust, e-satisfaction, e-reuse
intention, e-wom have been hired from Zeithaml et al. (1996); Paulo (2019). All structures are
measured on a seven-point Likert.
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3.3 Research Methods

To examine the investigation models and hypotheses established from earlier studies,
questionnaire questions that can assess the notion of each variable were first designed and
administered to Mongolian customers who had used Mongolian delivery service web based. This
poll was performed from July to September 2021 and used sampling to make the questionnaire
easier to complete. The final analysis included 355 copies of the 299 questionnaires gathered
throughout the survey period, removing 56 copies with insincere answers.

This is a quantitative research that obtains findings by empirically validating hypotheses
using a statistical verification technique, and the empirical analysis was conducted using SPSS20.0
and AMOS 20.0. This study's statistical analysis method is as follows: To continue, a frequency
analysis has been used to provide demographic information as well as general consumer
difficulties. Second, confirmatory factor analysis (CFA) and correlation analysis were used to
ensure the measuring tool's validity and reliability. Third, the study model and hypothesis based
on e-service quality features and e-satisfaction, e-repurchase intention, e-trust, e-wom were
verified using Structural Equation Model Analysis (SEM).

RESULTS

4.1 Demographic Analysis

The demographic characteristics of respondents on the various parameters like gender,
education, frequency, postal services, and country are represented as follows: characteristics of
service quality of consumer satisfaction in the postal service and to confirm the relative for on
consumer satisfaction. About the gender of the respondents, two-thirds of the respondents were
female (76.92%) and one-third of the respondents were male (23.08%). The fact the women are
being served requires that appropriate services be provided to female clients. Table 4 shows that
the greater part of respondents matured 30 to 39 years accounted for (38.13%) of the full amount
participants. People in a group are the age at which they engage in many prolific activities in their
daily lives.

It suits their interests. In particular, the needs of women aged 30-39 need to be studied and
services improved. However, this study only shows selected customers. International parcels
(EMS) used 47.83 percent of all customers, 33.78 percent used domestic delivery services, and
10.07 percent used newspaper subscription services. In recent years, the company’s business has
grown a certain percentage of the consumer.

Table 3 Respondents

Division Item Frequency Rate(%)
Gender Male 69 23.08
Female 230 76.92
20-29 90 30.10
30-39 114 38.13
Age 40-49 68 22.74
50-59 27 9.03
High school 35 11.71
Education Technical college (some) 20 6.69
Bachelor's Degree 186 62.21
Master's degree and over 58 19.40
Postal services Newspaper 30 10.07
(Which have used) EMS 143 47.83

75



Mark 12 401

Logistics 13 4.35

Domestic delivery 101 33.78

Every week 35 11.71

Frequency Every month 20 6.69
Every season 186 62.21

When needs arise 58 19.40

4.2 Reliability analysis

Reliability analysis examines the relationship between each group of questions. This
measurement is consistent with the inside compatibility of acceptable structures when the rate of
Cronbach's Alpha is above .70. As be able to be seen from [Table 5], the Cronbach Alpha
coefficients are upper than the recommended values (.800-.949). From these figures, it can be seen
that our objects have high-quality internal densities in each dimension, in short, that our statistics
are significant and have the required reliability.

Table 4 Reliability analysis

Constructs Coding Items Cronbach's Alpha
CuU4
Usefulness Cu2 3 0.912
CU1l
EU3
Ease of use EU2 3 0.928
EU1
AC4
Accessibility AC2 3 0.876
AC1
RS3
Responsiveness RS2 3 0.858
Service RS1
quality IT4
Interactivity IT2 3 0.800
IT1
ET1
E- Customer Trust ET2 3 0.964
ET3
Cs1
E- Customer Satisfaction CSs2 3 0.869
CS3
RI1
E-Reuse Intention RI2 3 0.893
RI4
wOo1
E-WOM \Wey: 3 0.949
WO3

Information
quality

System quality

4.2 Confirmatory Factor Analysis

Confirmatory factor analysis (CFA) was performed between the measured variables to
secure validity and reliability among the variables presented in the research model of this study
and to perform path analysis. In order to improve the fit index through the confirmatory factor
analysis of this study, items with a standardization coefficient value of 0.5 or less were removed.
To evaluate the measurement model, we performed a covariance matrix validation factor analysis
using AMOS 20.0. To improve the applicability of the model, the CU1, EU4, AC3, RS4, IT3
metrics with a standard load value equal to or less than 0.6 have been deleted. For well-matched
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models, with the goodness of fit data x2=349.177 (p-value=.000), (the degree of freedom-df)=283,
(the goodness-of-fit index)=.924( > .90), (AGFI)=.898( > .80), (the root mean square
residual)=.092(<.08), (RMSEA)=.05(<.05). The model adjustment is acceptable, and the model
we propose is tailored to our data after considering the sample size. The proposed threshold is
greater than 0.70 for CR and 0.50 for AVE when examining the combined validity (CR) and the
mean combined variance (AVE) followed by the combined validity. According to the analysis, CR
values were found to be 0.70 (0.816~0.962) and AVE values over 0.5 (0.606~0.887) for all
variables. Therefore, the analysis could be reflected to have reliability and convergent validity.

Table 5 Confirmatory Factor analysis

Construct Item Estimate Esﬁtr:éte S.E. C.R. CR AVE
Cu4 0.934 0.893 0.04 23.438
Usefulness cu2 0.915 0.831 0.045 20.134 0.931 0.777
cul 1 0.918 - -
EU3 0.837 0.96 0.04 21.084
Ease of use EU2 0.967 0.929 0.035 27.837 0.959 0.887
EU1 1 0.936 0.035 -
AC4 1 0.994 - -
Accessibility AC2 0.885 0.902 0.058 15.144 0.895 0.851
AC1 0.83 0.867 0.058 14.308
RS3 0.756 0.741 0.051 14.751
Responsiveness RS2 0.943 0.849 0.053 17.947 0.863 0.679
RS1 1 0.876 - -
IT4 0.542 0.558 0.054 -
Interactivity IT2 0.93 0.851 0.056 25.484 0.816 0.606
IT1 1 0.884 - 20.109
ET1 1 0.946 - -
E-Trust ET2 0.987 0.959 0.027 36.399 0.964 0.899
ET3 0.951 0.94 0.028 33,511
CS3 0.978 0.797 0.062 15.746
Eaﬁ:fj;mr CS2 0.975 0.858 0.056 17.335 0.872 0.694
CS1 1 0.843 - -
RI1 1 0.866 - -
Reuse RI2 0.989 0.837 0.054 18.074 0.893 0.736
RI4 0.983 0.871 0.051 19.224
wo1 0.945 0.892 0.035 26.741
E-WOM W02 1 0.942 - - 0.962 0.863
WO3 0.971 0.956 0.029 33.545

CMIN=349.177, DF=283, P=0.000, CMIN/DF=1.234, RMR= 0.035, GF1=0.924, AGFI=0.898, RMSEA=0.028,
CF1=0.991, TL1=0.989, RMSEA=0.053

4.3 Correlation Analysis

The correlations among the variables were analyzed. As a result of comparing the
correlation of all two variables and square the root value of AVE, the correlation value is lower
than the square root value of all AVE. In addition, no pair of measures was found with a correlation

77



that exceeds 0.9, indicating no multicollinearity exists among the construct.

The correlation matrix shown in [Table 5] supports a predictable positive relationship
between the studied variables with high statistical significance.
Table 6 Correlation Analysis
(D). (2). 3). (4). (5). (6). (7). (8). (9).

Content usefulness  0.777

Ease of use 0.596 0.887
Accessibility 0.339 0.366 0.851
Responsiveness 0.367 0.348 0.434 0.679
Interactivity 0.42 0.416 0.27 0.329 0.606
E-Trust 0.518 0.56 0.361 0.355 0.417 0.899
E-Customer

. . 0.298 0.323 0.411 0.497 0.234 0.392 0.694
satisfaction

E-Reuse intention ~ 0.315 0.320 0.399 0.438 0.308 0.37 0.476 0.736
E-WOM 0.317 0.338 0.429 0.475 0.266 0.416 0.489 0.529 0.866

4.4 Path Analysis

To test the hypothesis established in this research paper, covariance structural analysis was
conducted and the results are shown in Table 6. For models with goodness of fit to results are:
CMIN= 464.064 CMIN/df=1.413, p=.000, RMR=.048, GFI=.911, AGFI=.885, CFI=.984,
TLI=.980, RMSEA=.037. Majority of indices show that they are above the baseline. The
hypothesis test results are as follows. Usefulness has no significant effect on e-customer trust of
postal service. The H1-1 hypothesis is rejected (Estimate=.093, p=.308). Ease of use has
significant positive effect on e-trust. The H1-2 hypothesis is accepted (Estimate=.742, p=.000).
Accessibility has significant positive effect on e-trust. The H1-3 hypothesis is accepted
(Estimate=.016, p=.069). Resposivness has significant positive effect on e-trust. The H1-4
hypothesis is accepted (Estimate=.334, p=.002). Intearactivity has significant positive effect on e-
trust. The H1-4 hypothesis is accepted (Estimate=.384, p=.012).

Usefulness has no significant effect on e-customer satisfaction. The H2-1 hypothesis is
rejected (Estimate=-.029, p=.061). Ease of use has no significant effect on e-customer satisfaction.
The H2-2 hypothesis is rejected. (Estimate=-.011, p=.893). Accessibility has significant positive
effect on e-customer satisfaction. The H2-3 hypothesis is accepted (Estimate=.204, p=.000).
Resposiveness has significant positive effect on e-customer satisfaction. The H2-4 hypothesis is
accepted (Estimate=.435, p=.000). Interactivity has no significant positive effect on e-customer
satisfaction. The H2-5 hypothesis is accepted (Estimate=-.064, p=.544).

E-Trust has significant positive effect on e-customer satisfaction. The H3 hypothesis is
accepted (Estimate=.186, p=.000). E-Reuse intention has significant positive effect on e-customer
satisfaction. The H4 hypothesis is accepted (Estimate=.617 p=.000). E-Reu intention has
significant positive effect on e-satisfcation. The H5 hypothesis is accepted (Estimate=.617,
p=.000). E-Satisfaction has significant positive effect on e-WOM. The H6 hypothesis is accepted
(Estimate=.924, p=.000).
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Table 7 Path Analysis

. Independent Dependent .
Hypothesis : : Estimate S.E. C.R. P Label

variables variables

H1-1 Usefulness E-Trust 0.093 0.091 1.02 0.308 Rejected

H1-2 Ease of use E-Trust 0.742 0.124 5.974 falehed Accepted

H1-3 Accessibility E-Trust 0.160 0.069 2.308 0.021 Accepted

H1-4 Responsiveness E-Trust 0.334 0.106 3.149 0.002 Accepted

H1-5 Interactivity E-Trust 0.384 0.152 2.525 0.012 Accepted

H2-1 Usefulness . E- . -0.029 0.061 -0.475 0.635 Rejected
satisfaction

H2-2 Ease of use . E- . -0.011 0.08 -0.134 0.893 Rejected
satisfaction

H2-3 Accessibility . E- . 0.204 0.052 3.944 el Accepted
satisfaction

. E-

H2-4 Responsiveness . . 0.435 0.082 5.282 folaiel Accepted

satisfaction
. E- .

H2-5 Interactivity . . -0.064 0.106 -0.606 0.544 Rejected
satisfaction

H3 E-Trust . E- . 0.186 0.041 4,501 Fx Accepted
satisfaction

H4 E-Trust E-Reuse 0617 005 12293  ***  Accepted
intention

H5 E-satisfaction E-WOM 0.924 0.114 8.115 faleie Accepted

H6 E-Reuse intention E-WOM 0.487 0.075 6.486 Fx Accepted

CMIN=414.064, DF=293, P=0.000, CMIN/DF=1.413, RMR= 0.048, GFI=0.911, AGFI=0.885, CFI=0.984,
TLI=0.980, RMSEA=0.037

CONCLUSION

The sample includes 299 survey participants from all over Mongolia. The survey was
distributed to respondents both online and offline during this time. As we all know, the post office
takes a cautious approach to advertising, pointing out that retailing activity is not always well-
managed. This study is opening a new gateway to the postal service in Mongolia how to submit in
the future to retain its market share, even to get better profitability. This study is to identify how
delivery service quality affects customer satisfaction and update the basic service quality model,
then information to delivery service companies and foreign-invested companies in making
strategic decisions

The variable e-service quality, which is made up of indications, accessibility, and
responsiveness, has an impact on e-customer satisfaction. The accessibility dimension promotes
high satisfaction to the customers. Accessibility needs to be enhanced by investment in their digital
platform to serve and payment for postal services. Resposiveness has a relativelily significance on
e- customer satisfaction. The Mongol Postal Service must enhance its ability to address current
concerns, complaints, and financial issues linked to a missing cargo in a timely manner. In this
study, four components of e-service quality contructs (including accessibility, interactivity, ease
of use and resposiveness) of delivery service have been found to have influenced e-trust, but
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usefulness has no significant effect on e-trust. Also, accessibility and responsiveness (both
elements of e-service quality) have been found to affect e-satisfaction, while ease of use,
usefulness, and interactivity do not. E-trust significantly affects e-customer satisfaction and e-
reuse intentions. E-satisfaction and E-reuse intention each have a significant effect on E-WOM. A
short is as follows, based on the findings of the analysis that has been performed: For starters, the
Mongol Postal Service has a strong reputation for repair quality

We need to understand our consumers' wants, which is getting easier as a result of the
services we offer. Consumer enjoyment has a relative relevance to consumer sincerity, whereas
customer belief has a relative significance to customer loyalty. Customer approval is influenced
by the quality of service provided. The greater the service quality, the more satisfied Mongolian
postal service consumers are.
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XYPAAHI'Y1

brokueiin mexnonocu Hb 2ylnedd Xulix Hauodsapmati, Ui moo, mMeeIepcoH 0yc
naam@opmoop oamxucyyian mepen Oypulin carbapyyoao xyevcean xutidc oatina. Top OyHOaa
VUTYUNICIIHUL OPpMO2 OHOOPMILL, 2A3DblH OYPMANUNH MAP2aaH, 3alulaH, asiued UXmstll Vic
OPHYYO0a0 ONOKUDUHO CYYPUICAH 2A3DbIH OYPMedl Hb 2a3PblH MEHEHCMEHMULH MO2MOIYOOHO
MI02209XYUY axuy OI6WIUN ABYUUPY, ULYY WYYpXau, XAMO, HAUO8Apmail yuaduunedd y3yyasx
bonomancutie Oypoyynoic batina. Tyc cyoaneaanvl axcraapaa 6uo 610K4elin MexHOA02UUH OHYLO02,
2a3pulH OYpmMedNI0 auiuenax OOLOMIHC, XIPIHCYYAHC OVU 3apum YIACbIH Mypuiiazd, XyHOpPI
03pxwaIN 33peutic mooopxounoxvie 3opus. Cyodaneaanvl 3apum yp OYH2IIC O0YpO8AL IHIXYY
MexHOoNo2Ulie 2a3pblH OYpmMe2I10 auiuiax 3amaap 3aiulaH, agiuedl, Xyypamd oudue oapummele
06y ypyya1C, Ul Moo 6atioIble HIMILOYYAIX 3aMAAp 2a3PblH OYPMEINUIH FIOULH 3ACULIH VP auleutie
023UAYYNIIX OOIOMIAICMOU OAUIHA.

Tyaxyyp yr: Tesnepcen 6yc OypTai, 010K, 3aHTHIAA, XYBHIH OJIOKYEHH, STIPUYM CYIDKII
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OPHINJI

Y1 xe1ex XepeHre, T3p AyH/Aaa ra3ap Hb JIRJIXHIH XaMIHiH alllurTail candapyyablH HIT
X3JIUH 4 SHAXYY XOPOHTHIH OYPTraJ Hb MXABWIAH [[aacaH A39p CYYpHJIICaH, MEXaHUK a)Kujularaa
UXTOH yuup 5AMWAH 3aCTHUIH Yp alUITYH T'HK TOAOpXoiyoragor. Oepeep X303, YHITUHITID
Y3YYJI2X Xyraimaa OOJIOH 3apJail UXTI, OapuMT OMUTYYIUUT rapaap XsHax, Mairax 33pa3r akIIbH
adaasiajg MXTAU 00yl yxaanar rap?d Oyxuil ONOKYSHHA cyypwicaH OypIral Hb 3yy4wlarduiH
OpOJILIOOTYHUI33p aBTOMATAap XMHUIIK, IIanrargax 00JI0MKTOM.

Onoo Oaiiraa ra3pblH OYPTIaJI Hb TOBIOPCOH HAI MOAPIJUIMKAH CaHJ Xajramaraigar 0o
OJIOKYDIH TEXHOJIOTH alIUTIIaH A3PX MAIIILTYYAUIT al0yITYH, XOHUIOHTUITH MAI3IIUIHIH CaH|
OHJIOp XaMraajalTTail TOBIOpCeH Oyc cuctema Oaipiryynax 6omomxkroit oM (Shinde, Padekar,
Raut, Wasay, & Sambhare, 2019).

Tyc TeXHOJIOTH Hb OrerIuiH 070K OYyp Hb OH LATHIH Japaaiaap XOJ00COH OyTAITIH
Oereen kpunrorpadaap UIIBXKYYJICIH, XOHJIOHTUIHH XSHAITTAN, TapXMal OYPTTIIMAH CUCTEM
oM. YYCI3COH ererjen Hb OJOKyynaa xaiaranarjgax 0a OJIOK Hb XOOPOHAOO Aapaaiiaap Hb
TOrCros XYPTAJ X0I00T 10K THHXKUH OYTAI] YYCI3I3T. Oepeep X303, Tyc OJI0KYyA Hb ©reraen
XaJranax TUHXUH OYTIHIH YHICOH HAMK 0aliX Tyl OyX TYWITI9HUN MAIPAIUIHIT 060pTee aryyink
Oaitnar (Nakamoto, 2008). DH9XYy TEXHOJOTH Hb JOTPOO HUMTHUWH, KOHCOPLIMYMBIH, XYBUIH
OJIOKYDIH IK YHJCH 3 Tepesi xyBaarauar. Huituita OJ10KYI9HH Hb XYH OOJITOH] HIDJITTIH, IMap
HOIPH TOB OalTyyIarblH XSHAITIYHr?9p OJOKYEHH CYIDKIIHA OpOJIOX OOJOMXKTOH, Oyx
MDJIP3JIIT Hb OYPAH HAIDATTIH, WiI To Oaiiaar Tyl OJIOH HUMTUIH YYPAT OpOJILIO0 dyXai Oaiijar.

XaprH KOHCOPHMYMBIH OJIOKYIHH Hb XaMTBIH aXWJUlaraaTail X3/ XdJPH Oairyysiara
XOOpOHJ ammriaragar. TulMiasce X5H HArHUH OaTairaaxyynaant, 3pX M3UIMHH yIUpAJIarsir
maapaaar 0ereej 3aHrujaaHbl TOOI TOJOPXOHM XyrauaaHja TOJOPXOMIOX 3amaap Oaiiryyiiara
36BUIMJIIUIMAT OaTanraaxyyiaaar Tydl HUNUTHAH OJOKYSHHAIAC WYY Yp AalIMITaid, HyyIUlal
OHJOPTIU TK Yy3A3r. XyBUHH OONKUYPHH Hb 36BX6H HAI' OOJIOH I106H TOOHBI XapWJILIardu
OpOJIIIOX OOJIOMKTON 0eree 1 X3pariIdryuiiH TOO, 3aHTUIIaa 33p3T Hb XapblaHTyHl 1166H TOOTOH,
WYY TeBIOpCOH XsHantTai Oaiinar (Liu, Si, & Kang, 2022).

brokueiin Hb ereraen OypTrax cucteM 06ree;] 000THITH OTOrJIMIH CaHTaac sijiraaraii Hb
TOBJIOPCOH OyC TapxcaH OYyTAITIN rdAr»dpid naByy oM. baHk, caHxyy, JaaTraj, COHIYYyJIuWH
caHaJ XypaaJlT, TaTBap, dpYYJ MAHJ, ra3pblH yaupiaiara, O0JI0BCpOI, CIIOPT, YyJ yypxai, coén
ypJar r3x MAT Mall OJIOH caldapT TyC TEXHOJOTHIUT aMKUITTAM, Yp OTeeXKTIUTreep XIPIrKyYIdX
acap ux 6omomx Oaiiraa (Vos, 2016). brokusifH TeXHONOTH anb 4 yIcaJ Ta3pblH yaupjiara,
OYPTrI/IMiAH acyyJan XaMruidH caifH muiipn Oaiik yagHa TOIATTIH OJIOH CyANlaauu]l CaHall HAT
Oaitaa (Themistocleous, 2008), (Krishnapriya & Sarath, 2020), (Shuaib, et al., 2022).

DOHAXYY CyJairaaHbl aXJbIH TOJl 30PWITO Hb OJOKYSHH TE€XHOJOTMMH OHIUIOT, Ta3phbiH
OypTrana ammuriax OOJIOMK, XIP3MKYYJDK Oyl 3apuM YICHIH Typlulara, H@allJbIH XYHAPAI
OAPXILPAIIUUAT TOJTOPXOUIIOX sIBAAN oM. Tyc 30puiArog00 XYpaXuiH Tya1 OuA COABHMH XYPIIHI
OJIOH YJCBIH HOP XYHATIH COTIYYNJ HUWTIAIACOH OYTIIMHH TONM, Ta3pblH OYpPTrIIHir
OJIOKYIIH TEXHOJIOTH aIllUTIIaH X3PIrKYYIDK Oyil 3apuM yIIC OpHYYABIH TypILIara, OJ0JIT aMKUJIT
O0JIOH XYHAPAI O3PXUUIMUAT CyAjax 3amMaap MaHail yYICBIH Ta3pblH OypTIdA SHAXYY
TEXHOJOTHII aMXWITTall XOPAXKYYJIDXUMH TyJlJ aHXaapBal 30XUX 3apUM 36BIIOMXKHNAT
00J0BCpyyIax OOIHO.
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CHABUIH CYAJATICAH BAVJAJ

OHlep XOrKWITAH OO0JOH XOIKHMHTYH 3apuM OpHBI Ta3pblH OYpTraia ONMOKYIWHUIT
HAIBTPYYJIX, TYPLIUX TOCIYYA CYYJIMHH SKUIYYA3[ LEOHIYH Xd3parkik OaliHa. DHIXYY
TEXHOJIOTHIT X3III aJITOPUTM, TOOH TapbIH YCAT, yXaajlar I3p33, 360BIIMIILEN 33P3rT TYITyypiaH
30PWIMAT XSHAX; aAI0YITYH OalUTBIT XaHTaX; UTIILITHAT HAMATAYYIIRX 30pmiaroop anx 2008 oxx
Caromu Hakamoto “P2P maxum MeHreHuil cuctem’ HIPTIM HUUTIIIIAD caHal O0Nrox OaicaH
6ereen "biaokwsiiH 1.0" HE MMQGPIATIACIH AMKUATAT BATIOTAap TAMIPIIAIACAH, “‘brokusiin 2.0”
Hb yXaaJiar rpa3 Oairyymnaxan yurinracoH (Aggarwal, 2021) 6o “bnokusitn 3.0” xyBuibap Hb
TOPUNH YIITUMITI), HUATYYIITHIH CYJIKI3 IIX MAT Malll OJIOH cajibapblH XaMThIH a)Kujuiaraar
OPreXXYYJIdX ToJl TeXHOoIoru 60K OaitHa (Maesa, 2020).

CyyauifH >KWIyyad[ OJIOKYSHH TEXHOJOTHHMI Ta3phlH OYpTIaJI, KaJacpT 33p3r Ta3pbiH
a0aHbl TOJOBJIONT, 30XUOH OANUTYYIANTHIH VP 6TOOXKUUT HAIMAITIYYIIXTIH X0JI000TOH Tecel,
SPJIAM MIMHKUITIIHUHN aXITyy OOHTYH XUUT X 60i0K93 (Racetin, Pamukovié, Zrinjski, & Peko,
2022). ©epeep x31601, 2016-aac 2022 oHbI 5XHUI Xarac XypTaJix TYC COJIBHIMH XypadH CkoIryc
MDB/JIPAJUTMIH caHl 489 opUuM 3pA3M IIMHKUITIIHUN OTYYIIJT HUATIATIKI?.

Xycnart 1 CoaBuiiH XypasH/ Cyaiarjacad KOomycT OypTaiaTai eryyind, yicaap

Ne Ve Oryymnuiia Too | Ne Ve OryyiauiH T00
1  DwdTxOT 89 15 Typk 12
2 AHY 50 16 Tlakucran 11
3 Ascrpamu 36 17 lsen 11
4  Ux bpurann 35 18 ®pann 10
5 Xsarag 32 19 ©wmmuen Cononroc 10
6  Opoc 27 20 [auun 8
7  T'epman 26 21 Upan 7
8  Caynw Apad 20 22  Hopsern 7
9  Kanag 19 23  llBeitaps 7
10 Hwupepnaung 18 24 ApaOBIH HATIICOH DMUPAT YIIC 7
11  Hcnanm 18 25  Xonr Konr 6
12  Banrnamemr 15 26 Hunones 6
13  HUramm 14 27 Upak 6
14  Manaii3 14 28 Tana 5

Cynnaracan yscaap Hb aB4 Y3BdJ1 ODHITXAI YICAA XaMIMHH uX Oyly Tyc COIIBTIHU
X0JIOOOTOH 89 OpYHM PAIM MIMHKUITIIHUN OTYYIIIT CKOITYC MAJIPAJUIUUH caHl opcoH 6o AHY
(50), ABctpamu (36), Aarnu (35), BHXAY (32), OXVY (27), I'epman (26) 33par yicyynan
PUUMTIN cymuiaricaH OaifHa. BrIOKYSHH TEXHOJOTHMHI Ta3pblH OYpTIdJ almIuriax MIHHTHNT
0J100T00P X3] X3/13H OPOH/ Malll aMKWITTal Typiiaa 6aitHa. biokusitH A33p cyypuiicad Tapxman
OYpTIAJuifH CUCTeM Hb KpPUNTOTpagHiiH MPOTOKON AaIlMITIaH Ta3pbhlH TYWIr?Ir Xaaraigax
Hal/1BapTail apXUTEKTYPHIT caHall OOJITOCHOOP Ta3pbIH OYPTTAIIA XYBbCIall XUIX OOJIOMKTON IOM
(Kaczorowska, 2019).
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['a3pein Mapraan, aBiaurayg OOJIOH 3alMJIaH MXTAW 3apUM YJCHIH 3aCTUHH raszap TYyC
aCyyUTYyIbIT HIMABAPIIX 30pUIT00p OJOKUIMHJ CyypHIICaH ra3pblH OYPTTIIUIH CHCTEMUMT
Typunk Oaitaa. Tyxaiin6an, I'ypxk; [Ben; bpaswr, Duarxar; Hunepnann; Kanax, AHY 6onon
Oycazn yicyyn OJOKUSHHJA CYypWJICAaH Ta3pblH OYPTIIIUIH CHCTEMHUUT TYPIINK, XIPITKYYIK
axJ1931 OaitHa. ['ypiK yICHIH XyBB] Ta3pbIH OYPTTAIHITH CHCTEM?3 OJIOKYEHH HIBTPYYJICOH aHXHBI
yiic 0eree] ra3pelH OYPTTAJIUMH CUCTEM Hb OMYIOX 3pX, Xydanaax, XyJdalJaH aBax, TYpIdCidX,
MOPTEHKUIH 393JIMAT OYpTraX OOJOMKTOW XYBUHH OJOKYIMH CYypHJICAaH TYC TOCOJ Hb Malll
aMKWITTall OoJIcoH Oereej; OJOKYIMH CHCTEMUWT TOPUHH YHITYWITMIHUN Oycam canbapt
OPreXKYYIIXIIPp TOJIOBIeX OailHa.

HIBex ync 2018 ong XyBHiH OJOKUYDHHJI CyypwiIcaH Ta3pblH OYpTIDIMHH CHCTEMUUT
XOIKYYIIIXI3C OMHO T'a3phlH OYPTTAIMUT HAXWIIYYIDK, [IaXUMaap IIp3d XUUIAr Oaiican 4 rap3d
Oaifryynaxaac »XJI93]1 ra3ap 333MIIUX IPXUAT OYPTTYYIdX XYPTAIX Xyramaa 4 cap 3apuyysjaar
OaiicaH 0011 FHAIXYY TOCIMMT X3PIrKYYJICHIIP X3AX3H MUHYTBIH Xyralaasa TyC YWIUHIr33r Uiyy
XSIMJI 3ap/taap aBax OOJIOMKTOM OOMKI?.

MeH Tyc TOCHMHMI XOPIKYYJICHIIP HIIATTIH, W TOA OONOH aroyiaryid Oaigan
HAMOTAYYJDK, Ta3pblH MapraaH, 3ajluWiaH, aBlIuraTail Xxoil0O0OTOW acyyadyyIbIl IIHHIIXHUAH
33PATIH? TOPUHH YHIUMITIPHME adaamnsir Oyypyymx uagcan Gaitma (Alander, Larsén, &
Lindberg, 2022). Tyc TeXHOIOTHHT ra3pbIH OYPTTAIMIH CHCTEM/I) HIBTPYYJICOH I'ypaB 1axb OPOH
0omnox bpaswui Hb aByHTa, JTyHBap, ra3phlH MapraaH, OMYUT OAPUMTBIH 30PUIII 39 PIT aCYYTYYIbIT
OypaH muiiacIH OaliHa. YKpauH yicaa ITIpuyM OJIOKUEHH]T CYypUJICaH TOBIOPCOH OyC ra3pbiH
OYpTran XUHII»K 3X3JICOH Oereen HaxuMm rapblH ycar OosnoH QR Kkoj ammriaH raspbiH
OypTranTaii XombooTOM OyxX YHIYMIr»3r Mam xsabapxaH aBax OomomkToi Oomkad. Tyc
CUCTEMHIT XA3PIMKYYJCHIIC XOMII ra3pelH OypTranuiH 3apaan 65 xyeuap Oyypu, 0.5 naruitn
JIOTOp raszap XyaajaaaH aBax OojomkrToil. [3px yncyynaac ragna fmon, AHY, Hunepnann,
Kanan, DHATXAT yacyyaaa MOH WKW TOCTIU TOCTYYA TYPUIUTIAX 9XJII) OaifHa.

BJOKYENH TEXHOJIOI'NJ CYYPUWICAH I'A3PBIH BYPTI'DJIMIAH
YUJTUMJITIHUM OHIIOT BOJIOH X3PAIKYYJIDX BOJIOMK

CyymuiiH KWIYYIPA [A2IXUWH JUIUISHX OpHYYAal Tra3pblH OYpTIdJUiiH CHUCTEM Hb
MDIPTIPXYUIl caibkupu Oaiiraad Xd57 XdJI9H Odpxmmoan Oaiicaap Oaiina. Tyxaitnban, ra3pbiH
OYpTIRJIMIAH CUCTEMYYID UXABWIGH W TOJ Oaiifan ayraraax Oaifraa Hb razap emusierd 00JIOH
393JYYJI9TY, XOpOHTe opyyJiard, XyJaljaH aBard rax M3T Oycaj opoJimory tanyyzaaj Oartanraa
erex, XsHaH MIAJITraxajJ XYHAPAJ yuypyyDK OaifHa. DHd Hb 3I3CTID ra3pblH MapraaH, aBJura,
Xyypamu OMYUr 6apuMT, 3aJHIaH IIX MAT XYHIPAJI, SPCAIUUT apaacaa 1aryynk 6aifHa. YyHiac
rajiHa Xxemkui Oyypail 6070H xerkuxk Oyl OpHyyZAal ra3pblH OYpTrIMHH CHCTEM IlaacaH J133p
CyypHJICaH X3B33p Oaifraa Hb Ta3pblH OYPTTANI HIBTPIX, IMMHIWIIXI] caaTall rapax, ajijgaa Yycox
33pAT XYHAPIAYYH Oaiicaap OaitHa.

[Maammnban, Xyyab 3pX 3YHMH OpPYMH XaHTANTTYH; Tra3pblH OYpPTIIJIMIH CHCTEMYYIR]
ra3pblH OypTIAJIMHUT Yp IYHTIH yaupiax 4a/laBX, HOell XOMC; XaMTpaH 333MIINX, OMUIeX SPXUIH
OMYUT TOJOPXOWIYH, ra3pblH HIXOMXKIDIUNH JaBXIall, alllUl COHUPXJIBIH 30pYMII UX; Ta3pblH
MapraassIl MUKUABIPIIX 3apAall, Lar Xyranaa ux Iaapjarajuar; Xxyypamd I'yHiar) Xuix, rasap
OMWIOX IPXUUT Xyypamuaap YIUIIAX, aBiIMral aBax rax M3T Xyylsb Oyc 3epuui Oaiicaap OaiiHa.
Tarean OJI0KUIMH] CyypHIICaH Ta3phlH OYpTIaJ Hb WII TOA, alOYITYH, OHAep Yp allurTai, miyy
XYPTIIMKTIN DX MIT YIaMyKIalNT Ta3pblH OYPTTAIMMH CHCTEMAIAC X3 X33H JIaByy TalTai.
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Oepeep X351031, ra3pbIH OYPTIAII AlTUTIIAIAr OJIOKUYIHH TEXHOJIOTH Hb TOBJIOPCOH OYC, XOH HATOH
Hb 3acBapiiaXx OOJOMKIYH yUUp Ta3pbliH OYPTIIIUNH YIIT SIBII WUIYY WJI TOJ, HIIITTIH O0JITOCHOOD
3aJTMJIaH, aBJIUTa 39pI3r 3PCAIT Oyypax O0JIOMKTOMH.

Byx rydarssr cyipk?sH A3X OJOH TOOHBI 3aHTWiIaaraap MHQPIdK, Xaaraagar Ty
OJIOKYEHH TEXHOJIOTU Hb OHJA6p XaMmraajanTtraid. MiiMa xakepyya ra3pbslH OypTIIJIHAT eepuiiox
OonoMXKryid. MeH TyC TEXHOJIOTU Hb Ta3pblH OYpPTIIJIUIH YHJ SBUBIT WYY XypAaH Oereej yp
amurrail 6oJarofor TyJ OPOJIOrY Talyy ] OOIUT Lar XyranaaHja OypTraJi HAIDH 39P3r XaHAax,
HIMHAYWIBX O0JIOM)KTOMIOOC rajiHa HOTapuaT, XyyJiby, TOPUMH anbaH Xaard 33par 3yy4iardablH
X3PATLPAT apuiracHaap ra3pblH OYpTIIATIH X0JI000TON 3apUIbil MAIRTIPXYHI] Oyypyyiaar
Oaiina. MeH OJOKUAIH]I CyypHIICaH Ta3pbIH OYPTIAII Hb Ta3ap 333MIIUTYAUNH 333J1, CAHXYYTUIHH
XYPTIIMKUHUT HAMAIIAYYIIXI3C TafHa WI TOJ, HIAATTAIH Oaiijanm Hb XepeHre opyysard,
399JIYYJITYANIH XOPOHTUIH OaTanraa, aloyiryi Oaiiiuelr XaHragar Ty Y1 Xe/JIoX XOpOHTUiH
YHD IIDHUUT HAMATAYYIX OOTOMKTOH.

OH> Oyradsc OYrHABa1 OJOKYSHHIA CyypuiicaH ra3pblH OypIrain Hb 3IUHH 3acar,
CaHXYYT'MHH XYBbJl UX33X3H YP 6IreexXT3H, Top IyHAaa ra3pblH OypTIIMHH YIaMXKIIAIT CUCTEM
adaasajg MXTAH, XYHJI CypTajiTaid, aBiura OOJOH 3epyusl MapraaH HMXT3H OpHyyJax WIYY
TOXUPOMKTON I'IAT Hb Xaparaax OaifHa. ['azap MIMIDKYYII3X @XM IyYCCaHBI Jlapaa M3J33J13]1
aBTOMATaap MIMHIWIATIRK, OJIOKYEHH miaTdopm J33p Xaaranaraax 6a 3Hd YIII SBI Hb YHIUTHIH
CUCTEMHITH XaMTHIAH aloyJITYi 06eree]1 XoHJIOHTUIHH TOpuM. Oepeep X31103I1, OMUIIONIHIH XYYITb
€CHBI APXUIT XOH 4 0OPUYMIDK, OTOIIIHIHH OYTHHHAT TOMTIK Yanaxryid. biokdeitH Hb ra3pbiH
OYPTIAIUWifH YHI SBUBIT W TOJ, OWITOMMKTOU, XYPTIIMKTIN OONT00a 30TCOXTYH Ta3phil X5H,
X3333, X3PX3H, sAMap 30puyjainTaap alluriax, aluriax OO0JOH 333MIIMX 3PX33 X3HJ, X3A33P
HIMJDKYYJDK Oalicad raX MAT OyX TYYXUHT eep 133p3s xaaranaar (Singh, 2020).

[aspblH GypTranuir aspbiH OypTranuiH Faapbm“ SpanTea cyypunicat
xsn6apxaH xsaHax M3O33MUIAH BYP3H OypTranuiH LLlyypxait 6ypTran
OYT3H, YH3H 36B acyyanyyn
Gavigan
[Ma3pbiH 6ypTrang
B6r10K4YenH
TEXHOMOIMnH
lasap TenesnenTtes [aspblH 3ypruiir Yol Har LoHXHbI xAn6ap,
M3A33NNUAT aLumrnax awkutan 6onrox, ViAnuMnras

TEeKCT 6OMOH OpPOH
3alH erergnunr
HIrTrax

3ypar 1 I'a3pbia OypTrang OJOKYSHH TEXHOJIOTHIHH TYHIDTIIX YYpar

brokusitn cyypuiicaH Ta3pbelH OypTrasl Hb XOTKIMIH dXHUW Y€ IIaTaH/aa siBaa 0eree;n
[aalld] razap eMWwIeNuhr OypTrax, XsHax, OaTanraaxyynax YWl sBUAJ XyBbCTal XHX
o6omomxToi oM. [laamua Tyc canbapT OJOKUYIHH TEXHOJOTHWT HIBTPYYJIIX 3aMaap Tra3pbiH
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OYpTraia yxaajar rap3d3r allurjaH eMWIeNHHH SpXUUT aBToMaTaap HIMJDKYYJIdX, XYyJbd,
HOTapuaT 33pa3r 3YywIaryblH OpoJIoor Oyypyyiax; ra3pblH TOKCHXYYIalNT OYyly XepeHTHHr
OJIOKYRITH 193 IMKUTA TOKEH OOJITOH XOPBYYJI3X; 3aCTHiiH ra3ap OJIOKYHH/ CYypHIICaH ra3pblH
OYpTraMHr XyyJbuilax 3amaap Tep, XyBUIH X3BIUIMHH XaMThIH aXWjularaar H3MA3IAYYJ9X Hb
3YHTIH. BilokusiiHI cyypuiicaH ra3pblH OYpPTIai Hb OJIOH JIaBYY TaluTal X3AUH 4 3apuM 03pX 1131
0oJ10H cyn Tanyyarai. TyxainOain, OJOKYSHH TEXHOJIOTH Hb XapbIlaHTYH IIWHA X3BI3p Oaiiraa
Oeree 1 OJOKYIIH CyypHIICAaH Ta3pbIH OYPTIDIIUUAT XOTIOXTIH X0JI000TOM OrerIyIuiiH HyyIIal,
XOTKYYJIIIT 39P3T TEXHUKUIH XYHIPII, 03pXIIIYY Tyarapax 601oMxkToil. MeH 6J0KY3HH raxX
MAT IIUHA TEXHOJOTHIH Tanaap CailH MAAdXTYH OpOJIOrd TalyyJIblH 3COPIYYIRITIHN Tylarapax;
TyC TEXHOJIOTH Hb 07100 Oaiiraa ra3pelH OYPTTIJIUIH CHCTEMTIH XOPXd3H Xapblax Oaifraarai
X0J000TON OAPXIIIIIAYY/L; O©MUUITH 3pX 00JI0H Oycaa Xyylb 3pX 3YHH acyymlyyaTaid Xon000Toi
copwIT, O3pXIIAIYY. Oaiicaap OaitHa.

OH> Oyrmesc AyrHIBa Manail yncan ONOKYSHHI CyypwicaH Ta3pblH OYpTTIJIMUT
aMKIWIITTAl XAPATKYYJIXUHH TYNJ JapaaX 3eBIOMKUNH Jaryy O3/Traiad3 XaHrax Hb 3YHTIH.
Yysn:

1. TO3Y xuiix: brokusiiH cyypuican ra3pslH OypTIaia Hb MaHaH yiacan Xap3mKux
0O0JIOMXKTOM ICIXUIT YHAIIX, 3pX 3YHH OPUMH, alllUT TYC, 3PCIAI 33p3T XYUUH 3YHICHHAT
HapUUBUWIAH CYUIaX X3PATITIMU.

2. Bar Oypayymx: BiokusitHI cyypuiicad ra3pbeiH OYPTIAIHUT XIPITKYYIIXUINH TYIIT
XYyJlb4, ra3ap 30XHOH Oalryyinard, T3p AyHAaa OJIOKYIIHBI MAJIAITAH IporpamMm
XOrKYYIard oyxuit 6ar gyxan. Crpareru 60J0BCpyyaax: BIOKUH TEXHOIOTHIT Ta3pbIH
OYPTIJIMIAH TOCTHIT

3. AMXHMITTaH X3p3rKYYIX3]1 laaparaax HapuiBUMIICAH TeJIeBIIeree, Xyraiaa, ye 1arT,
TeceB Oyxuil crpareru tesesieree.llnardopmein conront: biaokusitn miardopmsIr 368
COHTOX Hb TYC TOCIUIT aM)KIWITTAl XAPArKYYJIIXd4 dyXal YyparTsi 6aiinar. [Tnargopm
Hb ©6preTrex 00JOMXKTOM, al0yAryH, UX ereraenTsil aXuuIax yaaBapTai, 3acariaibiH
3areap, 3eBIIWIIIMIHH MEXaHNU3M OOJIOH yXaajar I3p33Hui QyHKITIH Oaiix.

4. XamTbIH a)kyyuiaraa: DHAIXYY TOCIUNT aMKMIITTal X3P3rKYYJIdX31 TOPUIH
Oaliryymaryy, razap eMmwierdu 1 60J0H Oycaj X0iI00T/10X TATYy/IbIT XaMpyyiax.

5. Typmmx: CuCTeMUHUT TYpIINX, XOTKYYIIIX 3aMaap aXuIaul 00JI0OH XIPATIATUIUNH
JYH/AX ajiBaa acyyJbll TOJOPXOMIDK, IIMHBIPIK OaliX Hb yyxas Mall yyxad.
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JAYTHIJIT

Mb193/uIMidH 3pHH OYI0Y SXITYYIICOH aX YIUIABIpUIH 4-p XyBbcrall Hb OMJIHUN HUKTIM,
SNMUH 3acarT TyJIraMaaX Oy acyyUIyy[dell IDKATA TEXHOJNOTUZ TYITYyypiaH IIHRIIK
OaiiraarvifH HAT TOJ| *KHIIAD Hb OJOKYAHH TeXHOJIOTH oM. CYYIHIH KUYy TYC TEXHOIOTH
CYypHWJICaH Ta3pblH OYPTTAJIMHT aMXKWITTAH XAPATKYYIICOH YIIC OPHYY, 3PASM IIUHKUITIIHUN
eryyJ1a;1 OOJIOH TOCIYYA HAIMAI/dX XaHajaraTai 6aifHa. Yuup Hb OJOKUYHH] CyypHIICaH ra3pblH
OYpTran Hb ra3pblH MEHEKMEHTUHH W TOA, YP AIIUIT OalAibIl HAMAIIIYYJIIXUHH 33pa3rind3
ra3pblH MapraaH, 3aJMjaH, aBJIUran 33pd3T 36pWwiIMUr Oyypyynax, CHCTEMJl HUTIDX HUTTIIMHT
HAMAIIYYJI3X 33P3 OJIOH OOJIOMXKYYABIT 0Jrox O0oyk33. ['9BY QUMIAHX OpHYyAaJ TEXHUKUHH
OOJIOH Xyynb 3pX 3YUTAIH XOJIOOOTOW OdIpXUMATYYH Tyiarapd OaitHa. Manail yncaa 3HIXYY
TEXHOJIOTUHT Ta3pblH yAWpJJara, T3P JyHJaa Ta3pblH OYpPTTUIMHAH Y aXuularaaHaaa
HABTPYYJIDXUHH Ty OJOKUYEHH CHCTEeMYYIUHH XapWilaH YHIWIANIYYH; 0700 Oaiiraa raspbiH
OYPTTrIMMH CUCTEMTAH HAITI3X; TOp, XYBUNH XABIIWJ, UPIIAMMH XaMTBhIH OPOJIL00; TYPIINIT
CyJairaa; XYHUH Heell; 3pX 3YHH 30XHUIYYJIalT; M3A3UIMHH HyyIUlad, aroyiaryd OailaibiH
yIUpPIAMIK, CTaHAAPT OOJOBCPYYJIaxX aXJIyyIbIl H3T TIPIYYH XUHX L1aapagaraTai.
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ABSTRACT

Blockchain technology is revolutionizing various industries through a secure, transparent
and decentralized platform for transactions. In particular, in countries with high service costs,
land registration disputes, fraud, and corruption, blockchain-based land registration brings
significant progress to the land management system and provides the opportunity to provide faster,
cheaper, and more reliable services. Through this research work, we aimed to determine the
characteristics of blockchain technology, the possibility of its use in land registration, the
experience and difficulties of some countries implementing it. Some of the results of the research
show that by using this technology in land registration, it is possible to reduce fraud, corruption
and fake documents and improve the economic efficiency of land registration by increasing
transparency.

Keywords: Decentralized ledger, block, node, private blockchain, ethereum network
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XIPATJIPTYIUNH APBCAH IIYHX XYJIAJJAH ABAJITA
HOJ160.J16X XYUYHUH 3YNJICHUIH CYJAJITAA

V. 3uxxkunl?, I.Menxoasicrajan®?
LZMVYUC, XYC

bmunkhbayasgalan@nucb.edu.mn

XYPAAHI'Y1

Manaii ync apvc wupsn Oymase0dXyyHull Yiun0espiddopiId Xapbyaneyli 0asyy maimarti
00110684 YHOICHUL YUNO08IPAISUUO DHIXYY 0a8yy manaa meoutilion awueiaxeyu oateaa miam
xapazoadic batina. Mon 2022 onwl b6ationaap Moneon yncaoo 18 komnanu eap yyHx yuno8apidy
adic axyuH HI2HC YU axdcuinazaa dpxauxc oaveaa 6onosu 1,8 cas eap yyux umnopmondxc, 56,1
MAH2bI2 IKCNOPMOACcOH b6atinatl. Hiimo yHOcHuill Yiindesprseuoutin oMHO 6pcondex 4aoeapad
CaudHCpyyIax, 3ax 3997, XIPISAISUOUUH 3AH MOJI08, IPIIM X3PI2Ydd, XyOaloaH asax Xycaino
HULIYIXYUY Oyma2209XyyHulie Yiio08dapasx waapoiaza myieapd 6aina.

OHaxXyy cyodaneaanvl axcnaap xapi32i324outii apbCan YyHx Xyo0aioan asanmao HOleoJIH
Oyl XyuuH 3ytiicutic mooopxXouI0Xsle 30PbCOH.

Anxem acyynevin apeaap 18-55 nacuor 120 xynsac cyoaneaa aeu, cyoaneaanvl yp OyHe
SPSS npoepammvle awuenan bonoscpyyican. Cyoanreaansvl yp OYHO APbCAH YYHX XIPINISUOULH
Xy0anoam agax xXycand Oymaze0dXyyHutl 600um wWuHIC 4anap, 200 3y, 3a26ap Hb 4yXail HOJ60
Y3Y Y1022 Hb Xapa2ocaH.

Tyaxyyp yr: bymarapxyyHuit uanap, 00AUT IHHX YaHap, TOO 3YH, 3arBap, XyJalIaH aBax XycoJ

11 https://gaali.mn/statistic/detail/02
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OPHINJI

Cyua.nraanbl YHIRCIIJI

XyBb XYHUH 3aH Oaiijai, XdpATiadrdJuiiH OyTISrIPXYYH XyJalJaH aBax Xycall, TYYHA
HOJI0OJI6X XYUYUH 3YIUICHIH cynairaar roiI4jioH XOrKUHIYH OpHYYAbIH CYAJaaun]l XUICOH Oaiix
Hb TYr?3Md3J1. COHUPXONTOM Hb MOHTOJ HIMI XOTKWXK Oyl OpHyyIaa 5HA Tajaapx cyjaajiraa
XapbllaHTYH I11060XOH XUUTICOH OaifHa.

MoHnron yiac Man axydH rapajitad TYYXHH 393D XHUHUCOH 3apUM OYTIATIPXYYHIIP
XapbllaHTYH JaByy TajTail 0OJIOBY 3H JIaByy Tajlaa OypdIH allUIIaX 4Yaaaxryi OaitHa. Mitmaac
cyutaaufan YHIICHUHM YHIIBIPIATYAMMH OYTIdTADXYYHUH 3PAIIT XOPITIDI, XIPITIdIYIUNH
XyJaJIJIaH aBaxX 3aH TeJIeB, TYYHJ HOJIeeJeX XY4YUH 3YWICHMUI Cy/Iax ILIaapjjara 3y €coop
TaBUTJaX OaliHa.

Cyuaﬂraanbl 30pUJITO

YHACHUN YHIABIPIATYAMNAH OYTIIIIDXYYHUH OpCcemiex YaaBapbil CaibKpyyJlaxbIH
X3PAMIAIYUMH 3P3JIT, XIPIrudar cyaiax maapiaratail Tya Oua H3H TYPYYHI X3p3IrJIdrdauiiH
apbcaH LYHX XyJaJJaH aBaiaT(XyJajJaH aBax Xycaid)-I HeseejleX XY4MH 3YHICHHUr cyiaxaap
30PbCOH.

OHOJIBIH YHIICJIAJ, CYAJIATICAH OaiaaJl

XOparidryuiiH XyAaJlJaH aBaxX IIMWABIP Hb OJIOH 3YWJICIIC XamaapajTad, HapuiH
TOBOITAN Vil sBI IOM. XyJalgaH aBax 30pPWIT0 Hb MXJBWISH XAPATIAIYIUIH 3aH Oaiinain,
OWMIITONT, XaHJyIaratail xo0ooTol Oaimar. XAparidryauiiH XyJajigaH aBax Xycan (purchase
intention) T3A3T Hb XyAAJAaH aBAJIT XUUX MaraylaJibH TYBIIHHIDIP XOMKHUTAIAT. XyTallaH aBax
XYCAJI Hb X3PAJATYU] UPIAYHA TOAOPXOH OYTIdIAdXYYH, YIUIUMAIAr XyJaljaH aBaxaap
TOJIOBIIOX 3CBIJ XYAaJ/1aH aBax XycaaTai Oaix Maraanansir wpxuiinasr (Wu et al., 2011).

Yanap ryidr Hb TyXaiH OyTI3TI3XYYH Hb X3PATJIATYUIH IIaapjiara, XyJId3JITHIT TOrTMOJ
XaHrax Oyroy JaBax 4aaBapbir X37H3. YaHap Hb Xdparimdryapa 0apaa OyTIdradXYYH XydayaaH
aBaxajl uyxaJl Manryyp OOJDK, XIPATJATYMNAH YHD I3HD, COTIAJI XaHAMXKHHUT Ouil Ooiromor
(Steenkamp, 2017). ByraarasxyyHuii yaHap Hb 3aX 333J17 yiaMm Oyp uyxai 6ok OaiiHa. YaHnap Hb
OpreH Xyp3 1o, HapuiiH TeBermi oiuront (Hoe & Mansori, 2018) Oereen TyxaiH
OYTIArIPXYYHUH X3PATIATYMMH X3PATL) aap larkll XaHraxX 4aJABapbil WIBPXUNUIIAT.

MapxkeTepyyIblH XyBbJ YaHAP Hb TyXalH Oy T39I I3XYYHHUIT X3P3IJIard XIpXdH XYII39H aBY
6aﬁHa, saraaj 6yC£l,Z[ 6YT33FI[3XYYH3BC WIIYYA Y3ZA3TI' BD IBAr’3C XamMaapd TOHOpXOﬁHOFHOHO
(Ehsani & Ehsani, 2014).

ByTosrmpxXyyHUi yaHApBIT YHAIAX3A XaMTUHH yyxal 3yHi 001 X3pariadrduj smap
XOMKYYPI3p TYYHHHTI YHIX BY rIar acyyar tom. D.Garvin -wite (1984) GomoBcpyyscan
OYTIIrIPXYYHUH YaHApPBIT XAOMXKHUX 3arBapbil OJIOH cajbapT, Tepen OYypuilH OyTa3rIpXyyHUI
YaHaphIT XAMXKHUXD/1 ©PTOH X3PATIIRI3T O0I0XBIT OJIOH CyJaliraaHbl yp AyHI33¢ Xapx 6omaHo. Tuiim
Y yupaac XdIpATJATYMHH apbcaH LYHX XyJalJaH aBaX XYCVUIJ HOJIeeNeX XY4YWH 3YHICHUT
toapyynaxgaaa D. Garvin-uiiH 3HAXYY 3arBapeir ammriacad. D.Garvin (1984), Aker (1991) Hap
OYTI3rIPXYYHUH YaHAphIT TYHIITra1, OOAUT IIMHXK 4yaHap, HalaBapTail Oalijan, amiaaTaH
HUMIPX yaHap, OaT 6ex yaHap, YIITYMITI9HUM YaaBap, roo 3yi, XYJII3H 30BII6OOPerIceH Oaiiran
I3COH Y3YYIATYYII3P XOMKUXUUT caHall O0JITOCOH.
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Sholihati, Purwaningsih, Tjahjawati (2020) Hap “Apbcan yHXHHU# Tamaapx X3PIrIATIHHH
OWJITOJITOH]] HOJIeeNeX XYUYMH 3YHICHIH cynanraa”-T XHWicOH 0ereeja TIIHUM cynainraaraap
XOPATIdIYMMH XyAajlaH aBax IMIUHABIPT OYTIdIADXYYHMH YaHap, XU, OpIHA Hb uyxal
HeJ1eeTHi OalicaH ax»?.

Admasu (2021) “ApbcaH IYHX XyJaJJaH aBaxX XYCAJJI OYTIITIIXYYHUH daHApbIH
HOJIOOJUIMAH CcyJaairaa’-r XUWCAH. YT CyJaifraaHblH Yp HAYHIDAC XapaxajJ Xd3paridrduj
OYTIArIPXYYHUH YaHAphIT 3ypraaH y3yYyJIJITIdp TOAOPXOMK Oaiican 0a SHA Hb XyJallJjaH aBax
XYCAITAHU XYUuTHH XaMaapanTaii 6aiiB. MeH TOTOOIBIH apbCaH IYHX XyJaJIJaH aBaXbIl WYY/l Y337
OpPOH HYTTMIH X3PArTITYANNH XyJaniaH aBax Xycai 0ar 6ex yaHap, r'yHLdTIAI Hb XapbhlLaHTyi
OHJIep HOJIeeTHi OaiicaH OaifHa.

Men Kusumawardhani, Sumarwan, Krisnatuti (2021) mapeia cynnaauun “bpann apscan
IYHX XyJaJJlaH aBaxaj] HeJleesleX XYUYWH 3YHICHIH cymanraa”-r OpdHIUNH IIYHX X3PITdIdT
WHoHe3 X3paridrauiie XyJallaH aBax XyCaul] HUUrMUitH OyJar, XaHiara, HUUTMHAKAH Oaiina,
Oalpiimi, YH?, OYTI3IIPXYYHHH dYaHap TIICOH XYUYMH 3YHIC X3p HOJeeTIUr TOJOpXOMIox
30pWIroop Xuik33. Cynairaansl Yp AYHIDIC XOPIMIAIYJUNH XyJallaH aBax XycaJl, [MUHABIPT
HUMIMUIH OYyJar, YH?, OYTI3IAdXYYHUN YaHAp Hb 4yXaj HeJleeTdH, XapuH HUWrMUH Oainai,
Galipiini TeUiiIeH ad XoI00r 10Ny Hb XaparjcaH OaiiHa.

Cy)la.]'ll"aal-lbl TaamMarJjalj

ApbcaH LYHXHMM yaHap Oyloy YMLDITIDIMUNH uaHap, OYTIATIPXYYHUH HalaBaprai
Oaiinan, Oar 6ex yaHap, OOJUT HIMHK YaHAp, F00 3YH, 3arBap Hb X3PATJIArYIMNHH XyJallJaH aBax
XYC3J1/1 HOJIO®JIHO IC3H YHCOH TaaMarjalbil J3BBUIYYJDK, IIUHKUITAHUN 3arsapeir (3ypar 1)
TOJIOPXOIMJICOH. DHAXYY IIMHXWUIIIAHUNA 3arBapbil OOJIOBCpYyyJlax/laa ©MHeX CyAalraaHbl
axnyyabiH (Admasu, 2021; Sholihati et al., 2020; Kusumawardhani et al., 2021) yp ayHn
YHIIICIIIB.

I'yHupTrIMuitH yanap

HaiinBapraii Gaiinan

bat Gex yanap

XynanaaH aBax Xycai

N
BoauT muHx) yaHap / 7

T'oo 3yt

3arBap

3ypar 1 Cynanraansr 3arBap (Garvin, 1984)
Japaax TaamarnajisIr 13BIIYYJOB. YYHA:

Taamarnan 1 (H1): I'yHpTronuiie 4yaHap Hb apbCcaH LYHX XYAaJJaH aBaxX XYCAJIJ 3€par, dyxai
HOJIOO Y3YYJIHD.

Taamarnan 2 (H2): ByrasrasxyyHuil HaiiiBapTaii 6aiian Hb apbcaH IIYHX XyJaJIJaH aBax XyCaJl
3Epar, dyxall HoJIee Y3YYJIH).
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Taamarman 3 (H3): bar 6ex 4aHap Hb apbCaH IyHX XyJaJJIaH aBax XYCAJIJI 3€PaT, HOJIOO Y3YYJIHD.

Taamarnan 4 (H4): boauT mmHX yaHap Hb apbCaH IYHX XyAJJaH aBaxX XYCAJJI 3€par, dyxal
HOJ106 Y3YY/IHD

Taamarmnan 5 (H50: ['oo 3y#t Hb apbcaH LYHX XyAaJIJJaH aBax XyCaJIJl 3epar, uyXajl Heljlee Y3YYJIHD

Taamarnan 6 (H6): 3arsap Hb apbcaH IYHX XyJajigaH aBaX XyCaJIJl 3€par, 4yXall HeJiee Y3YYIH)
CYJIAJTAAHBI APTA 3YH

Cynanraanbl 53X OJOHJOTMHAT MOHrosn yiackiH 18-55 HacHbI XyMYyYC T'2K TOJIOPXOMIDK,
SHTHUMH caHamcapryid TYYBpHIH aprawiaigaap TYYBPUMH XAMKI3T COHIOX TOMBEOT AalllWIJIaH

95XyBHIfH MTI3X Marajjiantai, +/- SXyBUIH ajjaaHbl Xs3raapTaii Oaiixaap TOOLOXO0 TYYBPHIH

XaMTHH 6ara oHOBUTOM XA3Mxk233 114 Gaiican. bun cynanraannaa 120 oponmoryuiir xampyyiaaH
2023 oubr 04 capein 01-Hbl 6apeec 15 XOHOTHIH XyramaaHja CyAaJiTaaHbl Tal0apT aKUJUIAK,
ererJe IyriyyscaH.

Acyynra Hb TypBaH X3Cra3Cc OypIdX 0a 3XHHUH XOCAIT XIPATJATYHMH XYH aM3YWTIH
X0JI000TOH 7, XOEp Haxb X3COIT apbCcaH OYTIdIIXYYHHH TajlaapX OMITONT XA3PIrIdITIH
X0JI000TOM 5, TYpaB JaXxb XACIIT OYTIATIPXYYHUN YaHAPTAl X0I000TON 6 XyUuH 3yiin Oyxuii 27
acyynThIr acyycad 0oiHo. Cynanraasj opoJILOIYA00C THAHUN XyJajJaH aBaxX XYCAJJa apbcaH
IYHXHHM dYaHap XOPXdOH HOJIeeJICOH Tajaap acyyx, JlalikepTeiH 1-5 TOCOH XOMIKIACIIP
YHIITYYJICOH 0a 3HJ | OTT HeJIeeryH, 5 Malll uX HeJIeeTIH TICIH yTrarai.

CYIAJITAAHBI YP IYH

Cynanraansl nyrayyncan erermuidr SPSS26 mporpamaap OGonoBcpyyiaH yp AYHT
mUHAIB. Cynanraan OpoaoryiblH XYH aM 3YHH M3 uir XyCHAIT 1-1 Xapyynas.

Xycnart 1 Cynanraanz opoJIOryibIH XYH aM 3YHH M3JI33JI3]1

X3MKUTIPXYYH Orernen Too xamM*x33 XyBb
18-25 nac 40 33.3
26-35 Hac 26 21.7

Hac
36-45 Hac 28 23.3
46-55 nac 26 21.7
OM 90 75.0

Xyic
9p 30 25.0
500,000 xypTa 6 5.0
500,001-1000,000 20 16.7

CapbIH opJ0TO

1000,001-2000,000 50 41.7
2000,001-3000,000 44 36.7

Ix cypsandic: Cyonaauuiin mooyoonon

Cynanraany oponuor4jsiH 55 xyBb Hb 18-35 HacHbIXaH 0051 75 XyBb Hb 3MATTIHUYYA
6aiina. MeH 19311 00J10BCpOATON XYMYYC 55 XyBb Hb 0011 59.2 XyBb Hb IIpi3CaH, 53.3 XyBb Hb
XYBUIH X3BIIMIIJ @XKUAJIaAar O0JIOH XyBHapaa XeAeJIMep dpXUIIAT XYMYYC , 41.7 XyBUHHX Hb I3p
Oymnuiin capsin opsoro 1000,0-2000,0 mstHran Terper OaiiHa.
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Cynanraann opoanoryjabiH 68.7 XyBb Hb HMMNOPTHIH, 31.3 XyBb Hb YHAICHUH
YHIABIPIAATUIUNH YHXUUT X3parmdor axx. MeH taaauit 40.8 XyBb Hb KWL HAT, 28.3 XyBb Hb
yIupal TyTaM IYHX XyAalgaH aBiaar 6aitHa (3ypar 2).

40.8
28.3

15.8
8.3 6.7

Kunn nor ynaa  Yinupang uor — Xoé€p xung Hor ['ypean sxung Har  Capa Har yaaa
yIaa yaaa yaaa

3ypar 2 [lynx xynangan aBax JaBTamMx

Cypanraann oponuoryabiH 67.5 xyBe Hb 100,0-500,0 MsiHra XypTai Terperuiir apbcal
IYHX XyJaJ1aH aBaxjaa 3aplyyJsjiar rask Xxapuyinkd? (3ypar 3).

100,001-300,000F 38.3
300,001-500,000F 29.2
100,000F xyptan 13.3
700,001-1000,000F 8.3
500,001-700,000F 7.5
1000,001-35¢ mpom 3.3

3ypar 3 Cynanraanja opoyLoryblH XyAaiJaH aBJar apbCaH IYHXHUNA YHD, TOT

Cynanraansl erermuiir SPSS nporpaMmyyasir ammurian OOJOBCPYYIK TOJIOPXOUIOX
cratuctuk (Descriptive Statistic)-uita 00510H HAT TanT ANOV A TIUHXKUITI XUICIH.

XycHarT 2 ApbCcaH LYHXHUN COHTOJITOH]I HOJIOOJIeX XYUUH 3YHIIC

= 3eeneH noTopToi Oalman 3.98
E ) 3e616H rajapryyTail Matepuan 4.07
E % | Taanamokraii yHIpTOI Gaiinan 3.8 413
= =
5, MepeH a33p YYPIX3 WIYY TOITOX Oraer 4.36
—~ o
Y haaH xyranaaraap yypaxd.1 TaadaMKTan 4.45
= OrericeH Xyraiaas; IOTOJII0JI, caaTaj dBAPIITYH Oaigan 4.19
E =
§ ,% Smap 49 ynupany yypaxan 6at 0ex TaCBIpTIi Oaiigan 4.37 494
% S [lyHxHu#t caBXxuH 00JIOH Oycaj 311 aHTUy Hb OYp3H OYTOH 03XJIdTICHH Oaigan 4.25
a JKvKuT TIMTII TapcaH U acyyTauryH Xapariadx 0omoxoop Oatman 4.16
é ) Daara3d yaaad Oaiman 4.38
5 § Oé&nox naByy Hb ycaHJl TICBIPTIH Oalnan 4.25 4.34
- IlyHxHMii OHI'® TaHAIarryi Oaiman 4.38
E 1I3B3p aphc, HIMPIIP XUUCIH Oaiaai 4.26
= § Hoap xyHaraii 6arnan 3.84 398
[_1 .
% & ByTaormpXyyHuil IIMHXK YaHAPBIT OaifHra XerKyyJDK IIMHIYHILIAT Oaiiain 3.92
o 1yHXHHIA YUMATIINAH CITIII TaTaM Oaiaan 3.89
o A 7| -
8 >§ HXaapaj TaTaM Oaiimai 3.89 304
Munsmar n1yp Tepx 4.08
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Hapwuiin oémonroii Oaiigan 4.03
AHxaapan TaTaM eHIeTd¥ Oaiinan 3.76
= ByTaarmoxyyHuii 3arsap 4.15
% OpreH COHToNTTOH Oaiiman 3.98 3.98
i ByTosrmpxyyHui 3arBapsIr 6aiHra MMHIYHIAT Oaiinan 3.82
§ ApbCcaH NYHXHHAT XyAaJIaH aBaxaJ Hal3yyIbIH caHai 00101 HeJIeeaer 3.16
; = ApbcaH IYHXUHUT XyJangaH aBaxaj aBaxaj yr Op3HIMIAH TajJaapX 3epar CITIATINI
s g HOIIOOJIIeT 382 389
5 >< ApbCaH IMYHXHHAT XyAalIaX aBaxa]l TaalaMKTail M3IpIMIK Tepaer 4.17
Q J0T001100 YHIIIBIPIIICHH LIYHXHMIT XyAaliaH aBHa 4.39

Ox cypsanic: Cyonraauutin mooyoonon

ApbcaH IYHX XyJalJlaH aBaxjaa Xapraji3aH y3/3T YaHapblH Y3YYIITYYA 000X 6at 6ex
yanap 4.34, HaiinBapTtaii 6aliman 4.24, rydnpTranauiH danap 4.13, 6oauT muHX yaHap O0JIoH
3arBap Oyroy 3.98, roo 3yt 3.94 OGaiina.

XycHart 3 HalinapTait 0aiiIJIbIH IIHHKUAIITD

Reliability Statistics

Cronbach's Alpha N of Items
.891 27

Ix cypsanoic: Cyonaauuiin mooyoono

XyBbcarduitH HaiiiBapTaid Oaiiasir manraxeid Ty Cronbach’s o KOA(GGUIMEHT yTITBIT
a4 y39x37 0.7-00c ux Oaiiraa y4up yr acyyiaTyya TyXalH XYYUH 3YHJIHHAT TOJOPXOMIIOX OHIep
xamaapanTaii Oyry 0oauT Oaiianrtail rax y32:K OaifHa.

TyyBpHitH Xypamipxyiin 6ai s Toqopxonnox yyaaace KMO Tect xuiix y39X3/1 133D
xaparjax OaliraawiaH TYYBPHUIH XYBbJ XaHTAITTall TOJIOOJIeX YajBapTaid, CTATUCTUKUNH XYBb]l
a4 XOJIOOTI0ITOM THAAT Hb Xapargax OaifHa OaitHa (XyCHOIT 4).

XycHart 4 TyyBpuitH Xypamipxynn O6aiaan

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .848
Bartlett's Test of Approx. Chi-Square 1285.086
Sphericity df 253

Sig. .000

Ox cypBamk: CyanaaduiiH TOOIIOOJI0JT

Cynanraansl Taamarjajibll 0aTiax 30pWITOOP HAI TAJIT BapHALbIH IIMHXKWITID XUIK
Y32X3/1 BapHallblH IUHXWIrRHUHK F yTra Hb 00NT IIUHK YaHap, roo 3YH, 3arBapbiH XyBb] 2.65-
aac AT YTTHIT Y3YYJDK Oaifraa Tyn XyaaniaH aBax XycaJa OOJHUT MIMHXK YaHap, roo 3y, 3arsap
9EepAr Yyxall HeJIee Y3YYJAST TDCOH CydaliraaHbl TaaMmariian Oariaraax, XapuH TYHIDTIAIHAH
yaHap, OyTIArIPXYYHUN HaiaBaprTail Oaiinan, 6at 6ex yaHap Hb XyJallJaH aBax XyCdJJ 3epor,
gyxaj HeJIee Y3YYJJIAT TICHH Taamariai Haaaracad (XycHIrT 5).
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XycHart 5 Har TanT BapualblH IUHXKWITSHUA Yp OYH

Sum of Squares df Mean Square F Sig.
Between Groups 2.737 12 .228 473 927
TYHUSTOIMAR -\ i Groups 51.624 107 482
JaHap
Total 54.362 119
Between Groups 5.007 11 455 .996 455
Haiinsaprait —\\ivnin Groups 49.355 108 457
Oariman
Total 54.362 119
Between Groups 3.604 9 400 .868 .556
Bat 6ex mmmx  Within Groups 50.758 110 461
Total 54.362 119
Between Groups 12.691 12 1.058 2.715 .003
bosuT WHEK\\ivhin Groups 41.671 107 389
yaHap
Total 54.362 119
Between Groups 13.469 13 1.036 2.686 .003
Too 3yit Within Groups 40.893 106 .386
Total 54.362 119
Between Groups 12.009 10 1.201 3.091 .002
3arsap Within Groups 42.353 109 .389
Total 54.362 119

Ix cypsanoic: Cyonaauuiin mooyoono

Cynanraansl Yp AYHII3C Xapaxaj O0JUT MIUHXX YyaHap, TOO 3YH, 3arBap Hb XyJaJlJJaH aBax
XYCOJI 2eparadp Heneenner O0J0X Hb Xaparjaxk Oaifraa Tyl apbcaH IIYHX YHJIABIPIDAAT
YHISCHUM YHIIABIPIATUULL,
UIPBXKYYIDATHIH XOTON00pUiT 00I0BCpYyliaxaaa PBIP aphC MIMPIIP XUHCOH IDIAT MECCEK,

MapKeTepyyZ, 30pPWITOT 3aX 3331 30pUYJICAaH MapKETHUHTUIH

MDBJI3T/IRJ/T TOBIOPOXO6C WYYy OYTIdII3XYYHUHN 3arBap, IU3alHBIT WYY OHIUIOX raapjuiaraTail

OaiiHa.
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ABSTRACT

Observe whether the second language English has an impact on the Mongolian learning
Chinese as a third language. Most of the Chinese studies for Mongolian learners are second
language studies focusing on the relationship between Mongolian and Chinese. But in fact,
Chinese is the third language for most Mongolians who study English as a compulsory subject in
primary, middle, and high school courses. There are obvious differences between third-language
acquisition and second-language acquisition. Therefore, it is necessary to study Chinese as a third
language.

First of all, it introduces the purpose and significance of the research, advanced research,
and relevant theories. The novelty of the research method lies in the prediction of the results of
the questionnaire survey before the questionnaire survey. Through comparative analysis of seven
grammatical points in English, Mongolian and Chinese, we can predict the answer according to
whether Mongolian learners are more transferred from Mongolian or English.

The questionnaire is divided into three parts. The first part is the basic learning background
of learners, the second part is the survey of the influence of Mongolian and English when learning
Chinese, and the third part is the Chinese language test. In order to understand how to answer
according to different proficiency levels in English and Chinese, a questionnaire survey was
conducted with people with different proficiency levels in English and Chinese. The grammatical
items of the Chinese language test include the position of the basic predicate, the double-object
sentence, the concurrent sentence, the attribute, the rhetorical sentence, the conjunction, and the
prepositional phrase.

The results of the questionnaire analysis are as follows: 1) When learning Chinese,
Mongolian is helpful in vocabulary, interferes in grammar, and English is helpful in grammar,
and will not interfere in any way. The answer rate is the highest. The result of the Chinese test
analysis is; 1) 59,8% of the students in group A with low English proficiency have similar answers
to Mongolian, 29.2% of the students have similar answers to English, 25.4% of the students in
group B with high English proficiency have similar answers to Mongolian, and 65.1% of the
students have similar answers to English. The results of the two groups at the primary level of
Chinese are inconsistent. 2) The CD group with an intermediate and advanced level of Chinese
has nothing to do with the English level, and the correct answer rate has increased greatly,
showing a tendency of consistency between the two groups. The significance of this paper is to
confirm whether Mongolian learners really have an impact on English in the process of learning
Chinese grammar and whether its positive role can be applied to Chinese learning.

Keywords: Third language; Third language acquisition; Acquisition of Chinese Grammar
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XYPAAHI'Y1

Moneon ol0ymHuyy0 auxau wamHul Xsamao X2IHUU OYPMULH MIOIIE I3IMULUXIO XOEDP 0aXb X3l
000X anenu X2IHUL HOOO X3P Oyl cyonaxvie 30punoo. Mon2oIblH XAmao X371 CYOAAIbIH UXIHXU
cyoaneaa Ho X0€p YICbIH XOOPOHObIH XAPUIYAA, X3, COENbIH Xapbyyyican cyoaneaa bavna. 764
moneonvin Epenxuti Bonoscponvin cypayyiv0 anenu xsautie 3aasan Cyoaax Xuusan 6oaeon baza
AHEUAC IXTIIH CYPATYOA2 MOH2ONUYYObIH XY8b0 XAMAO X371 001 2ypaes 0axv xa1 6010x om. Lunzsp
2ypas 0axwv Xanutie cypaxao amwx 2adaad xau cypaxaac saeaamai oavoae. Tutimdsc myc cyoaneaaro
XAMao xaauiie 2ypasoazy X 6071201 a8y Y330iC Cyonas. Aneau, MOH2O0, XAmao X371 033pX OypMutie
Xapoyyyaau cyoaicHaap MOH20 CyPAIYacyud MOH20JL XIAHIIC XAMao pyy 6000dic cypy batina yy,
9CBIJL AH2U XINIIC XAMAO X1 pyy 60002ic cypax xanoniazamatil 6aiieaa 3¢caxutie mooopxouioxsie
30punoo.

Canan acyyneam cypanyazyovlH Cypax cyypb M20122, Xamao X3l cypaxad MOH2O0l, AHeIu
X2NIHULL HONOOLIULIH cydaneaas baemaas. Anenu, Xamao XoaHUull 112aamati myeutHutl M30a32UliH
0azyy XopxoH Xapuyiax 83 202utie OI20XbIH MYL0 aHeIU, XAMAO XITHUL MYSUUHSIIP AHSUIAH
caman acyynea sAyyaicaH. Xamao X3MHUU waneaimeld OYPMULH 3YUL0 YHOCIH 62yyA03puliH
oavpnan, HUUIMAL O2yyaA03p, Xascapcan o62yynbap, Xoaboo ye, yemeap ye 32peuiie X3PX3H
awuenaic batieaae cyonraxwvle 30puioo.

Acyynevln yp OyHO HI20y299pm, XAMAo X271 CYpaxao aHeau X2IHUl OypMUutin 0ymay Ho Xamao
XONIHULL OYpIM, O2YYA0Ipulin Oymyutie Ounec0x00 mycanixnc OauHa 29COH Xapuyam ux OauHa.
XAmaowin X21HUN MYSUWIHUL MYPUUTIIMBIH YP OYHO H320y233pm, A Oyneuiin anenu XaaHuti myeuut
0002yyp cypazuovir 59,8%, moneon X21mati xymyycutin xapuyaimmau mecmau xapuyican 29,2%,
auenu x3nmau mecmat, 25,4% anenu X3nHUl axucan mysuwunmail B oyneutin oroymHyyobin MOH2ON
X27IMAU MOCMIL XaApUyicaH, MOH O0YmMHYYOblH 05.1% Hb anenu Xxaumadu mecmau Oymys9p
Xapuyican Ho myc Xoép OyNeutiH Xamao X3MHUL AHXAH WAMHbL MYSUHULL MIONIULIH P OYH
aneaamail Oye undpxutiie oauna. Xoépoyeaapm, xamao X3aHutl OYHO OO0JIOH AXUcau myeulHull
ma0memau C, D Oyneutin 010ymHyyOblH XapUyaim b aHeIUu XITHUL MI0I3299C Xapaam 0yc, 308
xapuynmsii xye8b 6HOop oatina. Tyc cydaneaansvl ay xon6020071 Hb MOH2ON CYPAIYAL4UO XAmao
X2NHULL OypMuUtic cypax A8yad ameiu X371 HONeeNxHC 6aiieaa 9CdX, 2epie yp HONee2 XAmaod XI1
cypaxao awuenaxc O0a0x 3¢rxXutie moopyyiaxao OpuluHo.

Tyaxyyp yr: I'ypaBnard xoum; ['ypaBaard xami 333Mimmx; XsTag XJIHAN TyPIM 333MILHAX
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XYPAAHI'YH

Mamnaii opnsl xyeb0 eazap 3y, yae yypolH OHYI02, ANAHSYAA YP2AMATL YP2ax YAupal 602UHo,
Xyp mynaoac 6aza ynaoae, mapxay Hb 30Xucmotu 0yc xapbyaamai, CaixuHaac yyoa.1mai XopcHUtl
00pOUMON 39P32 Hb 2a3ap MAPUALAH IPXTISUOI0 UXIIXIH XYHOpIUle butl boneodc dbatina. Mon
OULIH 3ACCULIH XY8bO HCUNCUS VP MAPUMTIbLE YPAIX 30PUYIATMMAL MAWUHBLE OPYVIIC UPIXIO
UXIIXIH XOPOH2O WaAapoaz0ax yupaac yp mapuaHvl YPeamal mapuandaz ypayypuile HUumiie
awenadic batieaaeaac Hi32HC Mandbaiod mapuanax ypuilh HOpMble MOXUPYYIax OO0I0ayoo2yl,
A2pOmMexXHUKUUH waapoiazvle 30pyux, xHcueo 0yc ypiasx, yp Cyyx eyH anoazoax, ydedpuiuimuiii
waaponaza Xaueaxayu ypasp mapux 33pi3e Hb mapuaiax yputii Hoey O0JIOH XypaaH asax ypeayblt
XaMdica32 OYYPYYIaxao Heneealc batna.

Oposmmouiin cyoaneaa, mapuaianiobli apea mypuiiazaac xapaxao ypuiir 2aoyyp oypxyyn
MOSMOOX Hb MYXAUH YPUUH YaAHApble CAUNCPYYIAX, HCUNCUS YPM MAPUMIBIH YPUIH XIMIHCIIC
MOMC20IC HUUMIIE 30PUVIAIMBIH YPIYYD AUUSAAX OOIOMI*CIOU OONOX, JHCUHE HIMICOYYIIX,
yputic XOpmoH wiagvic, mopo OYpUtiH 684UH, MOOLOHYOD, PUIUK, MEXAHUK 2OMMIIIC XAM2AANAX,
H220IC MANbaNeadac agax ypeayblt XaMH#CIIE UXIC2IX 29X MIM OJI0H 0asyy manyyomai batioae.

Ypusie 6ycao mamepuanaap Oypsx mexuux moHO2 MOXOOPOMMUCULIH AXHCUTLIALAAHDBL
Y3Y VUMY youtic OHO84YMOU MO2moo0X00 YPbOUUICan 6auoniaap oHoObIH MOOY0O, MOMBEOONbLE
MEXHOJIO2UIH YHOCIH 029P MOOYOOJNC 2apeax 3auiweyu waaponaeamau. Mim yupaac sHIXyy
cyoaneaa MypuluimolH  axcul 033D YHOICIIIO Yp OypdIX maeean MexHOI02UliH 3apum
napamemputic OHOJIbIH Xy8b0 MOOOPXUOILILOO.

Tyaxyyp yr: Opraart, xypa, OyTasMxK, OYpcaH yp, TOXOOpeMK, auaalllbiH OHIer
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OPHINJI

Mourodn ynceiH XXAAS-HbI razap TapuaiaHrvifH canOapbiH AyHI XyTalaaHbl XeTKINHH
o6ommorein  ctpateruitn /ATPBIH 111 ASIHBI XYPOOHJl/ 3opunryyasin Hara ““Ypraman
XaMraajulblH LOTI[ apra Xd3MKI3T TeJIOBUIYYJDK, TapHaJaHTHHH TanOalH XOpCHHT 3373,
IBAPIIIIC XaMraajK, YPKUAI I[IUMMWT CalikpyyJlax, TAPUMIIBIH 30XHUCTOM COIr33, TIT
SIPHITYYJTHAH TEXHOJIOTHHIT Y€ aTTairaap H3BTPYYJIH? I'K33. DHJI 3aaCHbI 1aryy ©MHO Hb
Tapuapk OalicaH O0JIOH HIMHA3P TApUAIDK XYHCHUN XaHTaMKHHUT HAIMATAYYIIXYHLL TAPUMITYy IbIT
OpreHeep Tapuaiax, COpbX TYPUIMX, YPHHUr O31Tr3X, YHIABIPIAI X3PAIVIPIHUHA TEXHUK
TEXHOJIOTUIT OYpAYYIDK O0JI0BCPOHTYH O0JIrOX Hb ©HOOTUITH NN ABIPIIIBAII 30XHUX aCyy UIbIT HAT
0onooxn OaiiHa [5]. MaHail OpHBI XyBbJ JKMKHUI YPT TapUMIIbIH YPUMI Cyyirax Hb TOBOITIH
acyyaJlyyIblH HAT X3B33p Oaiicaap OaiiHa. DAMIH 3aCTUNH XYBBJ JKMKUT YPT TAPUMIIBIT YpPJIIX
30pUyJIaITTall MAIIMHBIT OPYYJIXK MP3X3/ MXI3XOH XOpeHre Liaapjarjiax Oaiiraa yupaac rasap
TapuajaH SpXJBAAT HUUT ax axyhH HArkyyaudH 96,1% yp Tapuanbsl ypraman Tapuajjar
YPAYYPUIr HUHTISr amuriax OailHa. DH? Hb HADK Tanlaiig Tapuanax YpUHH HOPMBIT
TOXUPYYJax 00J0IO0O0rYH, arpOTEXHUKUIH IIaap UIarbil 30pUMX, KU OyC YpidX, Yp CyyX I'YH
anjarjaxaja Xyprak OaiiHa. MeH LBAIPIIMATUNH IIaapulara XaHraxryd ypasp Tapux 33par Hb
Tapuanax ypuiH Heell OOJIOH XypaaH aBaxX ypralblH X3MXK33T Oyypyyiaxaj HelleeiDk OaifHa.
Daranp acyymIyyabll HOIMAIPX apryyAblH HIT Hb TApUMIBIH YPHUHUT HIPBXTIH opi Oyxuit
Mmarepuaiaap OypsX oM. YpHiiH Tagyyp OypXyysl TOITOOX Hb TyXallH YpHIH YaHapbIr
caibKpyynax, ®WKHUT YPT TaApUMIIBIH YPUHH XOMKIIT TOMCIOX HUHTIIAT 30pUYJIAITBIH YPIAYYD
amuriaax 00JIOMKTON 0O0JI0X, JKUHI HAMATAYYIIAX, YPUNT XOPTOH LIABbXK, TOpeJ OypUilH ©BUNH,
MOOreHLep, PU3UK, MEXaHUK TIMTIIAC XaMraanax, HArkK Tanbairaac aBaX ypraiblH X3MKI3T
UX3CIIX I3X MAIT OJIOH JaByy TalyyaTail Oaiinar GaifHa. DHAXYYy TEXHOJIOTH JIIXMM HUHTIAP
CYYJIUMH Yyea MI3BXTAU Cyajarjax, alluriarjax Oaiiraa 6erees MaHail OpHBI XyBbJ XapaaxaH
XerKeeryi Oaiiraa Onim?.

Witmaac ypuitd ragyyp OypXyys TOITOOX CyAajraar, MaTepuabiH OJ11011, Oairaib OpurH/
93THN Oalix, XYHCHUH aroyiaryi Oaiinana Heseenexryi 0OailX, TapuMIIbIH yprauaj Hejeenex
Oaifian 33prufir TycraH cyjairaa TYpPIIWIT XUHX Hb MaHail opHbl XAA-I XOHIUTyylamryi
MIUHABIPIIIX acyy/ai 00JIOH TaBUTAAXK OaitHa. YYH I93p TyATyypJiaan Ypuir Oycan maTepuanaap
OYpIX TEXHHK TOHOT TOXOOPOMKHIH aXWIIaraanbl Y3YYJIITYYAUHT OHOBUYTOH TOTTOOX
3almryi maapanara ouii 6ok OaitHa.
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CYJIAJITAAHBI X3PAIJIT IDXYYH, APTA 3YH

Yp Oypax r39T Hb TAPUMIIBIH YPUHH YPIajiT, COE0IONTHIT CaibKpyyiaxX, YpUiH X310 puiir
KUTIUIDXANRH Tyl YPURH raayyp Tepen OypuitH 6011coop miaBax apra axusuiaraa oM. bypcan
ypuiiH OyTumiir 3ypar 1-T xapyysuiaa [6,7].

[lyypraru 3JHpocnepm

Taxaanuiii 6oauc

bynrviiH naexpara

XOPpTOH LaBLX Yp [199pX
ycTrax 60moH hyHIMUMAWIAH
thyHMUMABLIH AaBxpara Jasxpara

~~~~~~~~

3ypar 1 Bypcan ypuiin 6yT311
Ypuiin ragyyp OypXyyJl TOITOOX YHJCOH 3 TOPIHMIAH X3I03p OaiiHa.
Yyuna:
1. Ypuiin ragyyp xanbcaH JaBxpara TOITOOX

2. YpuiiH ragyyp HUMI3H OYpXYYJ YYCIaX
3. Ypwiir ypinH x3109pT opyyiiax

xanbcaH gasxpara
YpPN3H 6Ypxyyn

3ypar 2 Ypuiit ragyyp 0ypXyysa TOrTOOX X37103pyya

YpuiiH raayyp XajdbCaH JiaBxpara TOITOOX Hb HIIBXTAH OPIYYIbIH HATUIMUAT TYPXCOH
HApUIH YT aKuiiaraa 0eree] YpHHH X3J103p XOMKIAT 06PWIOXTYUT33p raapryya Hb IMUHTIH
MaTepuaiaap HUMIH xaibsc Torrooaor (Copeland and Mc Donald, 2001).

Ypuiin ragHa Tanaap OypXyyJ1 TOrTOOXO/[ )KMHTUITH ©6puiienTeec Hb XxamaapyysaH 3ypar
3-T Y3YYJICOH mapaax Oaiiiaap aHTHITHA.
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XanbcaH gasxpara 0.2-10%

Bypxyyn 10%-100%

Kwxur ypan-100-2500%

Ypan 1500-10000%

3ypar 3 BypXyys TOortoocoH Oaiman

YpidxX yeuidH arpoTeXHUKUNH IIaapaiara 000X TapuMall XOOPOH/IBIH 3aiT KUTIIDXUHH
TYJ YPUIH X3MXKIIT TOMCTOX, JKHHT HIMATIYYIIX MOH TapUMIIBIT TOPOI OYPHITH XOPTOH IIaBbK
OBUMH SMIAI33C Xamraajgax, yprajir COEOJONTHIT 3PUMMKYYIDX MAapIJarblH YYAHIIC OYpcoH
ypwiir ammmriana [8, 6].

YpuiiH ramyyp OypxXyysll TOTTOOXOJA AalIUIJIaragar TOXeOPOMXKYYIUHH epoHXHMA
@XKUJUIaraaHbl 3apUMBIT 3ypar 4-T XapyyJcaH Xu103pyyATsi OaiiHa. YYHI: HIYpLIMIY, HUIHHID,
TaBraH X3103pTait OGaitmar [9].

WwYpLMY UMUHAP TaBraH

Xyypau HyHTar
LUMHI3H yypl Y

X2 0T ODXDH

XUirasp YnsaxL_ g

\

XanbcaH gaBxpara
YpNaH Bypxyyn

3ypar 4 Yp Oypax TOX0epeMKHiiH TOpel, Oyparadx X310ap

XanbcaH JaBxpara yycaxdq yYpuiiH xkxuH 10% unac uxryi Gaiinar 6on, HUMIBH OYpXyyi
00I10H Ypi3H OYypXyyJ Torroxon ypuidH xuH 10%-1000% naxuH uxacmar OaitHa [6, 9]. Yp Oypax
TOXOOPOMKYYIUNUT MOH 3ypar 5-11 Y3YYJICOHIIp aHTWIIK O60HO [7].
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» YeunncaH axunnaraaran

Axunnax sapymaap » TacpanTryit axunnaraatan

Hb

» JpranT Hb yaaaH

/
» Jprant Hb XypaaH
AXIbIH 3PXTIHUIA

aprax 6ananaap Hb

Yp 6ypax » XaBT23
TeXeepemMX » bocoo
» Hanyy
AXKINbIH 3PXTIHWIA
6anpnanaap
» Xypaat
- » LWHekaH
AKIbIH IPXTOHUIA |~ 5 Tepeec 3yrataax
Tepreep » XaBnaman

3ypar 5 Yp Oypax ToXeepeMKUIH aHTUJIall

TexeepoMKyya Hb TYHIPTrK Oaiiraa yyprancad Yy XamaapaH JAapaax Iaapuiarbir
xaHracan Oaix €crtoil. YYHA YpPHIH Taayyp TOTTCOH OYpXyYysdl Hb YaHapTail OaiiX, TEXHUKHITH
AIoyITYH Oaiian 00JI0OH apuyH IPBPHIH [Iaap yIaraj HUAIICOH 0aiix, HalIBapTall aKuiuiaraaran
Oaiix EcToH.

Darasp OypaX 30pHyNanTTall TOXeepPMXKYYI AOTPOOC TaBraH X3JI03pUNH Halyy XYpPATIU
OYpax TexeepeMiK Hb OYypIxX akuiuiaraar XsiHaX OOJIOMKTOHM, XUHIMITH XyBBJ SHTHIH, 00pUIH
epTer Xsmj, OYpaX MaTepualbIl maT OypT eepuioX, 30BIIOOPOTICOH XIMKID XYPTIT OypXyyl
TOTTOOX OOJIOM)KTOM, 3PUYMM XYUHUM 3apIlyyjlaiT Oararail 33par AaByy Tainyyn Oairaa ydpaac
CyJaJiraaHbl a)KHUJI1aa COHT0X aBcaH OOJTHO.

CYIAJITAAHBI A7KJIBIH YP IYH

TaBran x3103pHiiH yp OypaX TOXeepeMKUIT IpraX Yel TeXeepeMiK 133p Oaiipiacan Ouen
YHIWIDX YHACOH XYYHYYAUHI TONOPXOMIBE. bue TeBeec 3yrataax XY4HUH YHIWIDIIIP
UATUHAPUMH TagapryyTal XamT JpraX XeAeJreeH XuilHd. 3ypar 6-udH O-1 IWINHAPUNH
rajapryyn Oaiipiaax Oven YHIWIdX XYUHYYIUHr xapyyncad. Lununaapuitn HanyyTail napansiens
XaBTral JP3pX XYUHYYIOUHH NPOEKIyyAbIr OOJIOH YHIWIIX XYYHYYAMWr 3ypar O-uiiH a-n
xapyyiuiaa. AJIJIbIH IWIMHAPUIH HayyTUHH OHLer OOJIOH Spr3ATHHH JlaBTaMmykaac XaMaapaH
TOAOpXOW Oaipianaac UWIUHAPTIA XaMT JpIrdX XOJeNreeH Hb 30TCOXK, IWIMHAPUNWH
rajapryyraap ryjicax Oylax yHaHa. DH3 3TIIHH XYPTJT TYYHI YHIWIAX XYUYHYYI Hb XapuilaH
Oue OMeTHINrI’ THHIBIPTIU OailiHa. Oepeep Xx371077 OMe XaHBIH UPMITIIC calax ye XypTdii Oue
O1en33 Xapuilad TOHLIBIPTIHN OaiiX HeXIIeec 1 TArmMUTrAIUHT OUUYMK OOJTHO.
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0. Xaxxyyruitn Oaitnan

a. HAIYyJ MePIeHANKYISIp XapcaH Oaiaan

3ypar 6 Texeepemxk 133pX OUea YHITWIIX XYIHYYT

62” = FY

yzs

, R+G;=F,, +F,, -cosp (1)

G -Guenitn XyHIulH xy4, H

N -LUIMHAPHUITH XaHaHBI HOPMaJIb peakuiiH xy4, H

(O

L - Tafapryy/1 NepIeHAnKYIAp XYHIUHH XyuyHuit Oaiiryynary, H
G, - ragapryy/ myprard XyHIuiiH Xy4Huii Oairyymnary, H
|EYP2 -OueniiH HWIMHAPUNH TaJapryyruiiH ypanTuidl xy4, H

G} - G, XyuHuii N wynyys 1px mpoeki, H

F,p, -OHeniiH XaHaHbI ragapryyruiH ypanTuids xyd, H

é; -G, Xxy4Huii t mynyyH a35px npoeku, H

N, -IMIMHIPUIAH rafapryyriaiH HOpMallb peakiuiil xy4, H

F.., -TeBeec 3yraraax xy4, H
R -nunuHapuitH paguyc, M
O -UWJMH]IPUAH HATYYTHITH OHLeT, Ipaj

ﬂ -TyXaifH SrIH OnenitH Oalpiax eHIer, rpaj

bue nunuHApHiiH ragapryy I93ryyp T'YJICaX 3XJIIX STIIHH OYI0y TOX00peMKHITH XaHaHaac
cajax T3P Y€l XaHaHJ Jlapax peaklbIH Xyd TATTIH TIHIYY OO0iHO. DHA Ye[ XYHAUNH XY4YHUI

npoekn 6omox G, TeBeec 3yraraax Xy4 OOJOH YPINTUHH XYYHUH IPOEKI] F,, X0&pbiH

HUITO3pTH ToHIYY OosHO [10, 7, 12].
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G,=F,+ F,, -cos 8 2

YWTwmx XyUYHYYAUHH XOMKIIT 2.15 qyraap 3ypruiid a 60101 0-711 y3yYJIcoH Oalipianaap
TOJIOPXOMIIOOT:

2

mg-sina-cosﬂ:m%+mg-COSa-f-COSﬁ 3)
OH:
N 7Rn
L — 3PIIX YeU#H myraman xypa, M/ ¢ (v = E)

f —ypanTHiiH HATTIIYYP
(3) TOrWUTrIHIT SMXITIIBII Aapaax Xda03pTait 60IHO.
7*n’R?

302 K

mg-Sina -CoS f=m +mg-cosa- f -cosfp

2.2p7
%:(sina—cosw f)cos g
2
%=(Sina— f cosa)cos 4)

LunueapuitH Tagapryy I93TYYp Xe[uiex Oue eep eep KHUHTIU yupaac XYHAWNH Xy4HHN
YHITWIDIGP yHAX1aa Xapuilliad aauiryd enapeec yuana [12]. ©epeep x3510311 OypxyyJ1 TOrTCOH
Oyroy >KMH MXT3i Oue Oara eHIepT rapu yHax 0oil >kuH OaraTail OMe Hb X OHIOPT rapy yHaHa

(3ypar-7).

3ypar 7 LlunuHapuiis ragapryyraap xeuiex OMenitH Xe1eJIre0HUu TpaeKToOpH

Sr sH? yHax gBLHAJ] OYparadX Yl axuuiaraa sBarfax yupaac 6ara OypcaH X3¢arT 0ypax
MaTepuail UX OYMXK YPYY UL Oyparasx Oall/uiblr XaHrax OaliHa.

AXIIBIH UWIMHAP I39TYYP XOAJeX OWeHiH XeJeJreeHUMr CyulaXxblH TYJJ X3BTID
XaBTrauTail 3dparmdd TYYHA MNEPHeHIUKYIsp  TIHXIATUUT ToipoH sprax D aumamerproii
WIHHIPUIH Tafgapryyraap XeJUiex OueHiiH XeIeJITOOHHUIT aBy y3be (3ypar-8).
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3ypar 8 bueuniin xe10aree0HMIi TOOIOOHBI OY1yYBY
buen weneet Oui MaTepHalIar MATUHH JUHAMUKHHAH TATITUTTIUNAT OWYBIT:
mi=> F +N (5)
OHI:
M -OuenitH Macc, KT

a -OuewnifH aOCOIIOT XypAatTral, m/c?

.- Ouen yiurwinx uasBXTaM xyd, H

Tn

N - 6rex yilmaIx HopMaIk peakibiH xyd, H

buen xynnuitn xyu G =mg Gonon yponruiin xyu K, = fN = fmg yiimunmmno.

XYHIUIH Xy4 O0JIOH HOpMaJlb PEAKLbIH XYY Hb XaBTTaiiJ MEpHeHAUKYIAp YIUp XO1eJIreoHUN
HIMHK YaHAPT HOJIeeJIeXI'YH B3I I3TUHH IUHAMUKUWH TATIIUTTAI Japaax X3103pTait 60IHO.

ma=F, ©)

Hunuaapuitn ragapryy JI93ryyp Xeasiex Oue HUIIMAI XeJeireeH XuiH». bue
IWIMHAPHUIH rajapryytail XaMT 3praXHiiH 33parmps Oue rajapryyraap ryjcaHa.

Hunuaapuitd ragapryy 133px oueniin 0ypaH xypa Hb U . XOY KOOpAMHATHIH CUCTEM A3X
300TY XOJI0JITOOHUIT HIDPXUIIDX XOIMKHUITDXYYH Hb ¢ Oyl0y 366rd Xypi Hb U, , XapbLUaHryi

XOJ16JITO6H Hb Y TOHXJIATUIH Aaryy siBaraax 6ereej XypJ Hb U, 00JIHO.
buewniin abCcoMIOT XypaaTrajibsIr 1apaax TOMbEOTOOP TOAOPXOMIHO.
d=4a"'+a +4d +4, (10)
OHn:
a, -306r4 X0JI0JITOOHU TOBI] TIMYYJIDX XypJarral, m/c?

a; -306r4 X6/16JIr0OHHI IYpPrary Xypjaarra, m/c?

d_-XapblLaHIyil Xypaarral, m/c?
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8. ~“KOPHOIIMCBIH XypJaTral, m/c?
10 Tormmrranuidr 11 TarmmTrang opiryynaxaaa X, Y TIHXJIAT 93P MPOESKI0I00IT:

m(a, —a;) =—F, cos
Yp. ¢ (11)
m(a, —a]) =F,sing

OHn:
¢~y TOHXJIOT YPIITHIH XY4 XOEPHIH XOOPOH/OX OHLIeT.
YPpanTUitH XYYHHA BEKTOPBIH YWIJIA Hb, OMEHIH XOJIeTe60H HWIWHIPHIH ragapryy

JP9PX IPTHIH XOI6eJITeeHTIH NaBXuax YeuiH Xypa 00J0H OuewitH OypaH Xypa XOEpbIH BEKTOP
AJraBapTai JaBxuaHa.

O, =0, —0 (12)
D, - OHMeHiiH Xo/1eJIre6H Hb IWIMHIPUNWH TalapryyruiiH IPTUNHH XOJeJIreeHT N AaBXLax YeunH
Xypa, M/c
U - OueniiH OypaH Xypa, M/c
vy =or (13)
OH:
I -TyXailH 3r'iuH 13X OueniiH OGaiipiaiblH paanyc, M
do
U=t (14)
10 TArmATTAI J3X XypAaTranyyabIT TOA0PXOMIOOI:
do) d’p de dr
al=r|—|,a=r , a =2—Q—— 15
¢ (dtj ¢ dt? © T dt dt (15)
3ypar 8-bIH TOOLIOOHBI CXEMAAC TPUTHOMETPUIH (PYHKIMIH ¢ OHITUIH TOAOPXOIIOO:
dar
cosp=—2r = dt
5, -0 dp ) (drY
or —r—"= | +| —
dt dt
(16)
or—r do
. Uy —V,
sing=——2— dt
15, - 0| ( d(pjz (dr)z
or —r—"= | +| —
dt dt

11 nyraap TormumTrang 16 gyraap TATIIUTTAIMNAT OpITyynoat:
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or —r—>- —
dt dt 17)
dr
) bl
m rd—?+2d—¢£ = fmg dt
dt dt dt d(D 2 dr 2
or—r—— | +| —
(o) (&)

BypaH XypabIT TOAOPXOMIO0IT:

U=1/Ur2+U; (18)

3ypar 8-bIH TOOLIOOHBI CXeMAIIC [ OHITUHUH XOMKIIT TOJOPXOMI00IT:

)
cosf=-"% (19)
v
19, 4 TomBEOHOOC:
v, Rn? Dn?

2o - = 20
v 900(sina— fcosar) 1800(sina — f cosa) (20)

20 TombEoHT 14 TOMBEOT OpIyyliaH OMEeHitH XoJeareeoHu OYpaH XypabIr 21 ToMbEoroop
TOAOPXOUITHO.

o _1800r(sina — f cosa) do

21
Dn? dt (21)

buenitn xenenreennii OypaH XypAHb! JuddepeHuan x3m03p Hb OHeniiH MaTepualIbiH
YPOJITUIH WITTAIILYYDP, TOXOOPOMKUNH HAIYYTUMH OHLIOT, SPIIjITUHH JAaBTAMXK, TyYXauH STILIHH
JHX OueniiH OalpialibiH paauyc, X0IeITe0HUN XyyJlb 33pridc XxaMaapy OaiiHa.

TaBart Xd2109pUNH TOXOOPOMKUIH OHOJBIH OYTIIMKHUHUr JapaaX TOMBEOTOOP
Togopxoiiao [10, 7].

Q="2—- (22)

OHp:

V, - TOXOOPOMKHUITH aKJIBIH XICTUHH 33I5XYYH, M
K -yyprontuitn uarrsamyyp

¥ -33IDXYYH KUH Kr/m°

t,-Oypax akmiaraa siBaraax xyrauaa, 1

TaBran Xd3J09pHiiH TOXOOPOMKHUWH aXIJIbIH XOICTUHH J3JDXYYH Hb TOXOOPOMIKHU]L
agaayyacaH OYTIIIDXYYHHH J9p33C XapcaH Oaiiganm 00JIOX CEerMEHTHHH TanOalr a)IblH
WIMHAPUIH OHJPUNH Jaryy aBcaH HMHTETPAJIbIH YPXKBIPIIP TOIOPXOMIHO. Oepeep X31031
TaBraH X2JI03PUIH TOXOOPOMKUIH HaJTyyraac Xxamaapu eepuieraeHe (3ypar-9).
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=
= M
Sy
| &
| - ol
©
R
3ypaz 9 Toxoopeomorcuo avaannacan 3ypaz 10 Texeepomocuo avaannacan

0ym33203XyyHuil 033p33C Xapcan 6aidan  OymaIdIc0IXyyHuil 2aoapayy2aap yyczi203x
oypc

CermenTuiin Tanbaiir 24 gyraap TOMBEOTOOP TOJOPXOMIHO. AJXKIBIH XICTUIH
I3IPXYYHUUT 27 gyraap TOMBEOTOOP TOAOPXOMUITHO.

3ypar 9-bIH CerMeHT cyyph Hb 00J0X, 3ypar 10-T y3yy/icoH OYPCHIH 3373XYYHUHT
TOAOPXOMIIOXBIH TYJIJ X 3aliraap MHTErpaj aBHa.

H
V = [s,dx (23)
0

CermenTuiid Tanbaii S, -MiT gapaax TOMBEOTOOP OJTHO.

R? .
=2z —siné 24
(= (g —sinG) (24)
OHJ : 0 - auaauTbIH OHIET, TPajl
3ypar 10-aac napaax xapsliiaar OU4nK OOJHO.
X R
AR 3 25
H R (29)
OHA: H - axJIbIH UMIMHAPUIH OHIep, M
R - aJIbIH LIMIMHIAPUNH paanyc, M
25 ToMbéoHOOC R, -T 01K 24-p TOMBEOH T OpITyyIOa:
R*x® 0 .
S, =——(mr—=-sin@ 26
= 2n7 g ") (26)

OOJIHO.

26-p ToMBbEOT 23-p TOMBEOH OPITYYIIK TYPCHIH 333X YYHUUT TOTOPXOMIIHO.

0 . R? o . 3" R 6 . H?
—sin@)dx =—— ———sinf)—| =—— —— —sin@)—
180° Y =27 (7 g0 3| o7 T ig )3

0

H 2,2

R*x
V, = (m

!)‘ZH2
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_HR? (x
6 180°

ASKIIBIH 93IDXYYH Hb QXJIBIH UWIMHIPHUHH OHIep, PaJAMYChIH KBagpaTTal Mmyya
xamaapaJitaii OarHa.

V, —sin @) (27)

3ypar 11 AIbIH UMIUHAPUIH TYYPTIATHNAT XapyyJicaH XaKyyruiiH Oaitnan

3ypar 11-33¢ h 6osoH | 3aiir Togopxoitmk 28 000 29 ToMbEOHYYAaap XapyyJliaa.

he H (28)
tana
|I=R-h=R-_"_ (29)
tan o

3ypar 9-eec 6 OHITHIAH XOMKIAT TOIOPXOUIOOIN:
cos(@/2) = lR (30)

29 nyrasp Tombéor 30 nyraap TOMBEOH OpITyyI0ai:
H

cos(6/2) =1- (31)
Rtana
DHJIPAC a4aaJlIbIH OHITHIHH XOMKDID Japaax Xd3Ja03pTau 00IHO.
9=2cos‘1(1— H J (32)
Rtano

22 nyraap ToMbEOHA 27 ToMmbEOr oOpayynban OyTaMK Hb 33 ayraap TOMBEOTOOp
TOJOPXOMITIOTIOHO.

HR? 0 . Ky
= —sing |~ 33
Q=% [” 180° ] t, (33)
BYT33M)KHI>1F AKJIBIH HI/IHI/IHﬂpHﬁH ,Z[I/IaMeTp:):')C XaMaapnyIaH 6I/ILIB3JI:
HD2( 6 . \ky
= —sin@ |-~ 34
Q=" (” 180° j t, (34)

00JIHO.
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DpISMTIUNAH TYPIIMIT CyIdaldraaHbl IYHI YPAJDKYYJIDX TOXOOPOMXKYYAUNH aXIIbIH
WIHHIPUIH JUaMeTp XaHbIH OHAOPTIH Japaax xamaapanTai Oaibk O0omHO Tk y3x33 [30, 31,

27].
H =(0.1=0.4)D (35)

ASKIBIH IWIMHAPHAH JUaMeTp uX OaliBayl Xapbliaar Oara Tajlpyy Hb COHIOBOJ
TOXUPOMIKTON OaiiHa.

IIYYH X2JIJIIRXYH

1. IBenuita 3pmdmTaH Fredrik Stendahl e pancein yp Oonon ymaaHOyynailH YpHAT aKpHIUK
IUTACTUK MAaTepUalbIl JIAHOJMHTOM XOJIMMOT Oaifiaap Oypxk co€osonT OOJOH YpPIHI HPIX
crpecceir cynaicaH OaiiHa [14]. Erunmerwitn spaoMtdoH Ibrahim Yehia ymaanOyynaitn ypuidr
TOMep, Laip, TOMOp LAKPBIH XOJUMIO0p OYpK ypraibiH XOMKI3HI XIPXIH HONeeiDK Oairaar
Cyanaxaja, TeMep UaWpblH XOIMMIOoop OYPCIH YpUHH ypramblH Xd3MXK33 OypaIsryd ypasp
TapuaJICaH ypraublH XoMK39H3¢ 1.8 maxun ux Oaiican OaiiHa.

2. Ucnanwmiia spapmTaH Khalid Ziani, Beatriz Ursua Hap apTUIIOKUITH ypUir XuTo3aHaap Oypx
Topen OypUilH MOereHIep, ©BWIeJ, XOPTOH IIaBbXHAAC XaMmMraajgax yprajiT COE0JIONThIT
SPUYMMIKYYJIIX Cydairaa Xuican Oaiina [13]. Darasp cynanraanyys Hb yp OYpax MaTepua YpHiH
co€0JIONTO XIPXIH HOJIeeJIK Oaiiraa Tanaac Hb CyAajcaH OaiiHa.

3. Yp Oypax TOHOT ToXeepeMK, TeXHUKHUIH Tarnaac OpockiH 3padMTIH KybeeB Epmar NmbaeBnu
Hb TAPUAITAITHIH OMHOX YP OOJIOBCPYYIIaX OPUYHMH YEUUH TEXHOJIOTH 00JIOH TOHOT TOXOOPOMKHITH
YHIDCIIDIMIT TIOTTIO0P Hb Cy/aaican Oaitna [15].

4. Muxees [lennc AnekcaHApPOBUY caxapblH MaHXUHTUNH ypuir Oypax 60coo ronroit nanbdaat
TOXOOPOMIKUIH XUUIMIH 3apHM MapaMeTPhIT OHOBYIOX Cyjjiaraa XMUcaH OaitHa [7].

5. P.B I'aneeB ypuiiH 4aHapbIr HyHTar OOJIOH IIMHIIHUI XOJIUMIOOp CallKpyynax XHi-MeXaHUK
XOCOJICOH TAHXJIAT Hb Halyy, HMIMHJP X3JI03pUITH TOX0OPOMKHUITH XyBUIOAPBIT XUIK TyplICcaH
Oaiina [16]. Yr aximaapaa TOXOOPOMKHIH TEXHOJOTHHH Y3YYJIIITYYAMHT OHOBUMIDK, KKK
TOPIUIH TOXOOPOMXKYYAdIC YPUHH Traayyp ULIMHIMAH OOJOH Xyypall HYHTar WIyy J>KWTJ
HalBapTal TYPXATIIHD K Y3KID.

JIYTHDJIT

1. TapumislH ypaH7 OYpXYYJI TOITOOX apryyIbIl CyJaIK Y33X3/1 YPHIH OypcaH Oaiian Hb
KUHTUIHX?? 10 XyBuac ux 0aix yem OypXyys TOITCOH 'K y319T OaifHa.

2. Yp OYpax TexeepeMKYYIUNT Cy/uiaxaj] SHEprH 3aplyyaait 6araTai, SHTMIH XUALTHH,
YPI3H OYpXYYyJl TOTTOOXOJ WYY TOXHPOMXKTOM Hb TaBraH X3JIOOpUHH TOXEOOPOMK
OaiiHa.

3. bueniin xepenreennii OypaH Xypanbl auddepeHnnan xamo3p Hb OMenitH MaTepHasIbiH
YP2JITUHH HIITIAIILYYP, TOXOOPOMKUNH HATYYTUIHH OHLIOT, SPIJITUNH 1aBTaMXK, TyXaiH
STIIMH /19X OMeuiiH OGailpianblH paguyc, XeAeJIreeHu Xyyib 33pradc xaMaapy OaiiHa.
Y yHuiir

o _1800r(sina — f cosx) dg
Dn? dt

TOMBEOT0OP TOAOPXOUILI0O.
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4. Yp Oypax TaBraH XdJ03pUUAH TOXOOPOMKUNH OYTIIMKHUT TOAOPXOUIIOX TOOPX

TOMBEOT raprauaa.
2
Q= HD (ﬂio—sin ajk—y
24 180 t

a
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