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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 Rttinger 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

[7]1, [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,_; + ¥7_1 BiCRIS;_; + ey, 1)
CRIS = 0y+Xi_1 O;ROA,_; + ¥7_1 ;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

11



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
PV AR 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;; = Bo + B1CRIS;+ + B, ASSET; ¢ + 3 LIABILITY;  + B, 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)z:ljbeles 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

12



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

Mean sD P25 Median P75 No.of ~— No. of
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. E 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 x ROA(—1) + 0.176 x ROA(=2) — 0.002 x CRIS(—1) + 0.003 = CRIS(=2) —

0.041 @)

CRIS = 13.57 * ROA(—1) — 14.435 * ROA(=2) + 0.869 * CRIS(—1) — 0.134 = CRIS(=2) +

16.268 (5)

Table 4 Variables variance

Variance Decomposition of ROA

Period SE 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 SE 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

f 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.

14



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'YH

Canxyyeuun maunan, myyHutie Oypoyynded OaHCObIH Xapbyaano myncyyplacan OYH
WUHIICUTIZDD Hb KOMAAHUU CAHXYY2UNH MAUIAHO andaa a2yyican 3CaX30 YHIIIM, OYSHINM 020X
2011 apeyyobiH HIe 00n1002. Maw O010H WUHMCIIX YXAAHbL O2YYIIeM MyXauH 0atieyyiiacbiH
CAHXYY2UlH Yue YypeutiH XyMyyc OONOH 2yuydmedx MeHedcepyyoulH Xyev0 Oypyy Oypmedn
XOMIOX ICBIN 3ANUNAH YUNOIX XYCIN IPMINZNUUS YYXAMXYY 52 AMAP CAHXYYeUllH Xapbyaamail
6HO6p xamaapanmatl batieaae onvic moemooxuiin myno Fraud 3aeeapwie 6onoecpyyncan datioae.
Hiimddc 6U0 3HIXYY cyoaneaarnsvl axcuaap MOH204 YACbIH XOPOH2UUH Oupacud oypmesnimau 152
KOMNAHUL CAHXYYULH MAUIAHO XUUMIJL OI0YH M3P OYHOAA 2YH CYP2aimblH 3a28apuaadnd YHOICIIH
anoaa azyyicam camxyyeuun maiiaune uapyynsey Fraud szazeapwie 6onoscpyynax beceeo 2018-
2020 ownvr xooponmoox wnuiim 3 orcuruun 386 caHXyyeuun mauiaH, SMAUUPUK YHIRIIHUL
myciamaxcmaieaap myc —cyoaneade  epeedcyyndx 6oano. Mewn cyoaneaanvl yp OyH
oonoscpyynarmano Ms.Excel 2010, Spss 21, Python 3.8 VScode, Google Colab editer, Excel VBA
editor, Neural Designer 4.2.0 33p32 K00u101bIH 60N0H KOOUNONBIH 6YC NPOSPAMM XAH2AMHCYYObL2
OHNLAUH OOJIOH IOKANL OPHUUHO AUIUSILAS.

Tyaxyyp yr: CanxyyruiiH xapbIiiaa, XuiiMa otoyH, Fraud 3arBapunan
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YAUPTIT AJI

CaHxyyruilH TaililaH Hb KOMIIAHMH MOHIeH Yypcraja, YWl axkuularaanbl TYHLITION,
CaHXYYTHITH HOXIIOJ Oal UIbIH Tajaap Wi TOJ, YHOH OalIbIl TONHMIIyYyJiaXx 30pWITOTOM Oaiiiar.
Yuup Hb CAHXYYTHIH JYH M3A39H]] TYCTar/ICaH Cyyp M3I33JIII YHIICIOH CyAauraa IIHHXUITI?
XUWX 3amMaap, TyXailH KOMIAHUN ©CONT XOKIII, UPII YU XYIIITANK Oyi Yp AYHT TOJAOPXONX Hb
3aCTUIH Ta3pblH Oalryymnaryyn, 393JAYYJIATUui, XOpeHre opyynardua OOJIOH XyBbliaaT
KOMIIAHUYIBIH XYBb I39MIIATY HAPT MIMUBIP Taprax Yl axuiaraasiaa TyC TaliaH Md333T
OpreHeep alMINIax Tojd UTrAInyyp Oongor. I'HBu cyynuiltH skuinyymsa Oycal yic OpHyyAan
TONUUATYH MaHall yicaa Xyypamd CaHXYYTMHAH TaljaHT caHaaraiiraap OOJOH caHamcapryi
Oaiinyaap YHIIRX SBAAN IOOHTYH rapcaap Oaiiraa Hb KOMIIAHWM CAaHXYYTHMHH TaljaH YHAH 36B
Oaiix maramiaibeIr yiam Oyp Oyypyyscaap OaitHa. AyauTbiH 0J10H yickiH ctanaapt (AOYC)-aac
SABYYJICaH CyaajiraaHaac y3d9X3J] TOJOPXOW OM3HECHUUH HAK J3X NP3 TYBHHUH aXJIbIH OanpaH
QKU YYPAT TYHIDPTIATY yAUPAJIATYY 1 Hb 3aJIHJIaHT TOJI TeJIeB YHIIAT 600X Taiaap TyTHAJIT erd
TYYHHUH TOJ MIANITraaHyyIbIT HATTIaH 000X OYPTTAIUNH TAaHC XOTIAOITHUT 00pWIOX YAUP/IarblH
yaaMX, HOreeTIUTYyp YHI axuwigaraanbl HeXIeN OalUIbIl yp amIurtaid Xaparayyniax
CaHXYYTUHH MEHEXepyYaddc ynbaarail Oaiianaap xon0on Taiinbapnanar (Kanapickiené, Rasa &
Grundiené, Zivile, 2015). Witmx MaHaif OpHBI XyBbJ KOMIIAHHH CAHXYYTHIH TailnaHm amgaa
Oaiiraa YCOXUUT WITYY CalfH aprawialiblH TYCIaMKTal OJK TOTTOOX Hb HATTIIAH 00/10X OYpTraIuiiH
canbap TOMUWUTYH CaHXYYTHMUH canbapT Tyaramaax Oy 3alimryil acyymiyyIblH HAIT OOJI00T
OaiiHa.

XUMMAJI OFOYH, TYYHUN MATEMATHUK 3AT'BAPUYJIAJI

Xuiiman oroyH (Artificial Intelligence, Al) Hb KOMIBIOTEpPBIH MpOrpaM XaHramxaap
OYTI3TICOH XYHUH COTIIXYHUT Ayypuairacan 0a Gapar WKW TYBIIMHJ XYPIICOH TEXHOJIOTUHH
Tepes 0a aluBaa XYHHH XUIIAT Yl axwiiaraar ynupaaxan 3opuynaraaar 6omxo (Wikipedia,
2020, 3ypraagyraap cap 18). XyHuil OuosioruiiH Ttapxu Hb oipoinooroop 100 cas xonbooc
(Synapse), 100 Toapbym opuuM HEHPOHOOC OYpAIAT 06TE61 SHY Hb OOUTOODP OIOYH yXaaH OPIIUH
Oaiinruiin 6aranraa oM. bHoIOruitH HeMpPOHBI XyBB IEHTPHUT (dentrites), ScuiiH Oue (soma 3CBIIT
cell body), akcon (axon)-yymaac OypadHd. JIeHTpUTYY 1 OMOJIOTHITH HEMPOH OPOJITHIH BEKTOPBIH
YYP3r TYHIRTIIK, Mall OJOH HEHPOHYYAaac CUTHAN XYJI99H aBax OOJIOMKMHT Ouii O0srofor.
MateMaTHK TOMBEOIUIOOP JNEHTPUT OYp >KUHTYYIUHUT YPXKYYIdX YHIIAJ XHiiH3. XapHH coMa
Oytoy 3cuiiH OMe Hb HAMAX (YHKIBIH YYP3r TYHIDTIK, ACHTPUTIIC HMPCIH HOMIX Xacax
TAMJITTIN CUTHATYYIBIT XOOPOHT Hb HAMH?. CoMa TOAOPXOii TYBUIMH] XYPAX Y€l aKCOH TyXailH
CUTHAJIBIT Iy JaMKyyJIax YYPIT XYJI29H. DHO yTraapaa akCoH Hb XYP3JIIIIIT CUTHAJIBIT HEHPOH
XOOPOHJ TaMXKYyJIax X0JIOOTYMiH YYPIrTIH oM.
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3ypar 1.1 Har pana gaBxaprataii HOUPOH CYJDK?9 OyIOY IIyraMaH MepcenTpoH
Ox cypsandic: Imperial College Spiking Neural Networks for Human-like Avatar Control in a
Simulated Environment

OpoNTBIH YTIYYIBIT Xapraj3zax > KHHID3D YPXKYYJIYYISH JAaMXKyylax YWimn Oyioy
HIyraMaH MepcenTpoH Jaxb HUMI03pWIa Hb Aapaax Oaiiimaap WIDPXUHIATAH):

f(x) = X, wix; [1]

XUNUMAT HAUPOHBI JIEHTPUTIIP JAMXKYYJIaH CUTHAIYYIBIT aBaajJl TOJOPXOM X3MIKIIH]
(Tomopxoi 60Cro AaBcaH yem) XYpaX Yei IIyramaH MepCcenTpoH HIPBXKUK & XdJI03PT OPCHOOP
JapaaruiiH HOMPOH pyy curHaiaa aamkyynHa. § = @(Xin, wix;) = @(f(x))

h(x) = (XiZ; wix;) [2]

Ywomaracon yrra (Hypothesis) Oyroy h(x)-uiir Togoxoiinicon 601 gapaaruiiH acyynail Hb
ONTUMU3AIMIH acyyaan 0oyox Oereen ayHaax kBaapat anmaa (MSE)-uer dyakn L HE mapaax
Oaiiyiaap TOJOPXOMIOTIOHO :

L = MSE = % « Y (Y — h(w))? [3]

3eBX6H wi-z[ OrcoH e0pUIONT Ly, — UHH 00pUIONTOHI X3P XOIMKIITIUIIIP HOI0eIK

HHHT

Oaifraar 6y10y oL -MIT TOMBEOIOOII, YIaMKJTaJIbIH THHXUH JTypmadp (derivative chain rule)

Lwi
OLyuitr % ah(x)k If(X)k 60HHO
dh(x)k af(X)k ow;j

AL _ ¥R, (-hw)? _
owj Dw;

= (v —hw)) » 2RI -y ) * @ (SR wix) < x [4]

Ounp rpaguent OyynranteiH (Gradient descent) apraap xaprainzax >KUHTYYAMNAT ITHHIWINX
0ereeq 6MHOX XHH 139D Cypax Xypa Oyooy a-r [4]-eep ypKyYy/DK HIMAX 3amaap OJHO. DHD
nypmuiir eepeep Widrow-Hoff-uiin cypax mypsm rask HIpIHS.

ToXupoX TYBIIMH XYPTIJI {
Wi(j—p yeumitn sxun) =  Wi(j—1—p yeuiin sxun) + ax* (Y h(W)) * P (Zl 1 WiX 1) * Xj [5]

} J-p XyBbcard OypuiiH XyBbJ HaBTaHa. DHI @ Hb Cypax
XYPIBIT WIDPXUNIIX Oeree [S]-uiiH XyBI HAT UTEPALMAH Japaaraap YycdxX w;-T XapyyiiHa.
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3ypar 1.2 I'pagueHT Oyyarant
Ox cypsandic: Gradient Descent: All You Need to Know

I'papguenT OyyaranTeIr X3parKyyJdX aprauianaac xamaapan Oarn [5] (batch gradient
descent) 6onion croxactuk (stochastic gradient descent) rpaguent Oyynrantanj XyBaarajar. [5]
barn rpagueHThIH OyynraiThlH XyBbJl HAT ajiXaM XHUUXHUIH TYJIJ] CyprajThlH OJOHJIOTHIHH m Oyx
AJIIEMEHTIIP JaMXKYYJDK TPaJAMEHTHII TOOLOOJAOr TyJI Mall epTer eHAepTdId Oaiinar. Oepeep
X2J1091 M-UHH X3MXKI? UX 0aiiX Tycam akuiiiaraa UXTdiu orepaiu 00JHO.

Toxupox TYBIIUH XYypTAIT {
i =1 -39¢ m xypTan {
Wi(j—p yeuitnaun) ‘= Wi(j—1-pyeninaam) T @ * (Y —h(W)) * @'(wix;) * x; [6]
} J-p XyBbcard OypuiiH XyBbJ JaBTaHa

¥

XapuH CTOXaCTHK IpaJiu€HT OyyiraiaT Hb MPOTPECCHII HAH Japyil XUIDK 3X3J13r 0ereej
r1o0ajl  OHOBJIOJA XYPTdI Mall eHAep XaszaiITTaiiraap XepBeHe. MaluH CyprajiThiH
WH)XCHEPYYAHIH XyBb/I TYC aprauiall Hb ajjaa XaMruiiH 0ara, OHOBWJIOJ XaMTUiH eHep 0aix w
napaMeTphIT Oari rpaJueHT OyyniraiaTaac Wiyy XypAaH OJJIOT I Y3/9T.

Inputs First Layer Second Layer Third Layer

N ™ . ™

3ypar 1.3 Onon nang qaBxapraTaii HSHPOH CYJDKI? OyI0y TYH JYPCIdi
Ox cypeanic: lesson 4: neural networks, part 1 (architecture)
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['yH Typcidmap WdPpXAWIATIAK Oaiiraa yea rapii 00JI0H JaJij TaBXapryyabIT X0JI00COH
YKHUHTYYAUAH 00PUWIOINT Hb TArmUTrAI [S]-1 Togopxoiioracon Widrow-Hoff-uitn cypax nypmasp
MOH aJIWJT ITMHIYUIIATIIHD:

Wi(j—p veniin sxun) ‘= Wi(j—1—p yeuitn xun) + axax Ai [7]

Oux: A= (Y—h(w)) = g'(Z2, w; * a;) Gosox Gerees yyruiir @ = Y2, w; * a; racoH
TOMBEIIOIO0P OPITYYJIra XHIUBAJ TITMIMTIAIN Aapaax Gaiimaap TOAOPXOMIOTI0HO:

A= g'(®) x YT, wi * A [8]

XapuH Janja AaBxapraac OpOJITBIH JaBXapra pyy OpoX KUHTYYIUHT napaax Oaiiniaap

OJTHO:
Wi(j—p yeuit xnm) = Wi(j—1-p yewiinnom) + 0 * @ * AlaLH—:ZT = =22, (Y; = a) * a—l =
(%= a)* = 3 (- a) * g'(0) * 0 =y, 4+ T < g,
i %Z:) =[9]oux a; = g'(@;) 600X G6rees A33pX TITIIUTIAINIC @;-aap yIaMKIal aBoa:
— XA % g(0) S = — B A wyx g'(0) K = 5 A% x g'(0) %
ar = —ag * A; [10]

Tormmrran [10]-ukiH XyBbI Wj; ©€6p4IIONT XOMKD 0Oreejl YYHUH Cypax Xyplaaap ypKUK
XYY4MH XKHH JI99D HAMOX 3aMaap LIMHAWIOHA. TyC ajaxaMmbll MUTEpalMiH XOMKIII OHOBYTOH
TYBILUHJ XYPI3CHIIP TI00all ONTHMA PYY XOPBOJIT I'YHIPTIAIAH).

CYJIAJITAAHBI APTA 3YH, DMITUPUK YP JIYH

Orerges uyrayyaanr. Manail yJIChIH XOpPOHTUHH OUpKUA OYpTraaTdii 152 xommnaHui
CaHXyYrHiiH Taitnan 6yroy 2018-2020 0HbI XOOPOHIOX HUMT 3 sKMJIMiH 386 caHXyyruiin Tainanmt
tynryypnan (Kanapickiené, Rasa & Grundiené, Zivile, 2015) [The Model of Fraud Detection in
Financial Statements by Means of Financial Ratios] 3arBapein yHa:1r3r xuiix Oereen angaa
aryyJicaH OOJIOH ajiJlaa aryyJjiaaryi CaHXyYTHilH TalsIaHT J33pX YHIJIT33I39p TOTTOOCHUM Yp TYH]
XUMMAJI OIOYH 3arBapwiajbll XMIDK TYHIPTIHA. [[33px 3arBapblH XyBbJ angaa aryyiacan 40
CaHXYYTMIH TailaH anjgaa aryyinaaryil 125 caHxXyyruidH TaljgaHj YHIICI?H JIOKHCTHK
perpeccuiiH Tyciaam)KTail caHxyyruiH Taitnanruiin Fraud sarBapeir OosnoBcpyyscan. Tyxaiin
Xyypam4 CaHXYYTHMIH TallaH 1axb CAHXYYIMIH XapblaaHbl CTATUCTUK TOOH YTITYYJl Hb ajaaaryi
CaHXYYTMHH TaillaH Aaxb yTryyjgaac X3p 3epyyTdd 000X Tal J33p CYypHWIK TYC 3arBapbir
YHDJII93T TapraH aBcaH OaifHa.

! MoHronbsH XepeHruiin GUpKUitH XyBbIIaaT KOMITAHUIH CAHXYYTHIH TaliIaHTHItH TOOH M3J33T aBy aIlluIJIaB.
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Xycnort 1.1 3opunToT XyBbcard (target variable)-widr TOZOPXOHIOX SMIUPHUK YP IYH

Valid  Uumepsanvin ypm — Unmepsano 6aemax myysop  Xyeb Xyuunmatii xyeb Xypummaazocan xyeb
1 0.0-0.1 184 47.7 47.7 47.7
2 0.1-0.2 43 111 111 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 34 34 76.9
6 0.5-0.6 11 2.8 2.8 79.8
7 0.6-0.7 5 1.3 1.3 81.1
8 0.7-0.8 7 18 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 cypsanic: Cyonaaudvin mooyoonon (SPSS 21 npoepammuln yp oyh)

(Xychaem 1.1)-33¢ y39X3/1 HUAT OTOTIIIUIHH OJIOHIOT 060710X 386 CyprajiThIH JKHIIDIHIIC
76.9 xyBb Oytoy 297 TYYB3p Hb aJIJ]aa aryyJjaaryi caHxyyruiiH taitnas, 23.1 xyBs 6ytoy 89 TyyBap
Hb TOJOPXOW X3MJKI9H]I ajijiaataii CaHXYYTHHH TaiiaH OO0NOXWHT Xapyysuraa. Tyc YHIIT33HIIC
[IanTraanad 3aarianTeiH TYBmIMH (.5-aac Oara Oaitx mHTepBana Oartax 297 TyyBdIp ajmaaryi
Oytoy 0 racaH ytra, 0.5-aac 131 6aiix uHTepBaa 6arrax 89 TyyBap siMap HAI3H Oaiiiaap angaa
aryyscas Oyroy 1 r3CaH YHAIT33r339p yTra HOTAO0HO.

DH? X3CArT OMTHUIM TOJT 30pWIITO 00JT OYX CAaHXYYTHMIH XapbllaaH Jaxb X0JI000 XaMaapJibIT
TOAOPXOUIIK ajiaa aryyJscan 0aik 00JIOXYHIl CAHXYYTHIH TalJIaHTUIH Y3YYIITYYIMHH TyHIK
OoJIOH anjaa aryyjiaaryd CaHXYYTMHH TalaHTUHH Y3YYIDATYYAUHH OYyHIQX YITYYA €ep
XOOPOHJI00 suIraaTail ICIXKMUr XOJIOOrI0X CTATHCTUK apra 3yHH TYCJIaMXKTal OJK TOITOOHO.
Cynanraan HUAT 42 caHXYYTHIH Xapbliaar alumriax 6eree angaa aryyicas O0JIOH aryysaaryi
CaHXYYTMHH TailllaH OypT Tyc TOOLOOJUIBIT TycracaH OoyiHO. CTaTHUCTUK TECTHWI COHIOX
MPOIIECCHIH O©MHO HUUT TYYBIp raycc HOpMallb TapXalTTal dCHXUUT 3aimmuryi GaTanraaxyynax
XIPIrTHN.

Tyc yp ayHr rapran aBax HIT TYYBpuiH mHHXYYp Hb Kommorpos-CmupaoB (K-S) tect
Gereon x3pB3 K-S Tect au xonborgonToii? (p yrra < T mapaMeTp, 3HA T — a4 XOJOOTIJIBIH
tyBimmH (T = 0.05)) 60J1 n X3MKIICT OTTOPryd Jaxb 1 — p YJI XamMaapaH XyBbcard HopMaib Oyc
TapxanTraid 007HO. XOpBID HOpPMalh TapXalTTad TACOH Taamarjiaja Hsmaaraax icpar Hi
Taamaryiajg ad xXoJa0oraoaToil 6omox toxmonmonn oum Maua-Butauii FO (Mann-Withney U)
TECTUUT ammriiax 6ereen MPBIIYYIDK Oyl Ho Taamarian Hb anjaa aryysjicaH CaHXYYTHHH TailylaH
Jaxb CaHXYYTUWH XapbllaaHbl TYYBIPJIDJITHIH TapXalT OOJIOH aljaa aryyiaaryi CaHXYyTHiH
TaiylaH 1aXb TYYBIPIDITHIH TapXaidTTail MKW TOHILYY MCIH Taamarian ouendns. Ho Taamarnan
HSIaar/ABaj p yTra T mapameTpidc 6ara 0ailx TOXOJIOJA CAaHXYYTMUAH XapblaaHyyl MKW OHUII
TapxanTrai O0aifHa. Dcparadpad OMJIHHMI COHTOXK aBCaH TYYBPUMH YTTYyJ HOpMallb TapXaJlTTau
6on T Tectuiir ammriax Oereen JIeBeHb TecTeep BapHAIIMH TAIHI[BIPUHUT TOOIIOOJIHO. YJIMaap
TYYBpPUHH AYHAQXYYI TIHLIBIPTAIU I3CHH Taamarjan Oarnargana. Tycraap xo€p TyyspuitH T
TECTHIH TaamarnanbsiH Ho TAT Taamarnan Hb anjaataii 00JIOH anjaaryil CaHXyYTHiH TalJaHTUiH

2 Oup; moBHIYYIDK 6yit Ho Tor Taamarian Hb HopMaib TapXalTTaii I3COH Taamarian OaifHa.
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XapbllaaHyYABIH IYHAK 66p XOOPOHI00 sUIraaryd I'’COH TaaMariaitaid OaiiHa. XapwH TYC
TaamarJiaj HAlaaraBa y3YYJIITYYA XOOPOH/I siraa OpIInMH Oairaar WiITIdH?.

XycHort 1.2 CaHXyyruiiH Xapbliaanyyz, TECTHAH Yp IYH

Xapvyaanyyo Tyyesp AXTI®  AXT2*  Xapwyaamyyo Tyyesp  AXT* AXT?
1.A Awuem ascunnaeaansl xapvyaarnyyo (bopayyaaim) ‘ DO/HX R22 386 0.000 0.000
HA/60p | R1 316 0.000 0.069*  HOT/O6 R23 386 0.000 0.861*
TTOA /60p | R2 316 0.000 0.000 4. Yiin asicunnaeaanvl xapoyaanyyo
LA/6op | R3 316 0.000 0.000 EM/BOP R24 316 0.000 0.192*
LJA/HA | R4 317 0.000 0.000 Bb6/FM R25 312 0.000 0.000
1.5 Awuem axcunnazaanst xapvyaa (Xopeuze opyyiaim) ‘ HA/6OP R26 316 0.000 0.003
HA/HX | R5 386 0.000 0.000 BOP/YX R27 386 0.000 0.000
TT64/HX | R6 386 0.000 0.000 FOP/HX R28 386 0.000 0.000
[JA/HX | R7T 386 0.000 0.000 FOP/26 R29 386 0.000 0.000
1TO4/YX | R8 386 0.000 0.000 Fb6/FOP R30 316 0.000 0.061*
o4/Yx | R9 386 0.000 0.000 5.4 Bymuyutin xapvyaauyyo (Huilm XxepoHzo)
TT6A4/26 | R10 386 0.000 0.634* YX/HX R31 386 0.000 0.050*
[JA/56 | R11 386 0.000 0.721*  DX/HX R32 386 0.000 0.014
TTOA/PXOT | R12 386 0.000 0.000 (bM+/I4)/HX  R33 386 0.000 0.000
XA4/0A4 | R13 361 0.000 0.000 BM/HX R34 386 0.000 0.000
2. Xepsox uaosapuin xapbyaaryyo ‘ JA/HX R35 386 0.000 0.000
OX/BXOT | R14 386 0.000 0.000 MX/HX R36 386 0.000 0.000
(DX-BM)/bXOT | R15 386 0.000 0.000 5.5 Bymuyuiin xapbyaanyyo (3p2oimuiii XopoHzeo)
bM/FXOT | R16 386 0.000 0.000 BM/OX R37 380 0.000 0.000
MX/HOT | R17 386 0.000 0.000 MX/OX R38 380 0.000 0.000
MX/BXOT | R18 386 0.000 0.000 5.C Bymyuiin xapvyaanyyo (wunsic vanap)
AK/HX | R19 386 0.000 0.000 XA/HX R39 386 0.000 0.000
3. Teabopuiin uaosapvin xapvyaanyyo ‘ XA/26 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 UHJJEKC R42 386 0.000 0.000

Ix cypsanic: Cyonaaudvin mooyoonon (SPSS 21 npoepammuln yp oyh)

Canxyyeuiin xapoyaansl wiaazyyp. buaHuii apu X3parKyyJICOH XaMIUMH dXHUN TECTUITH
yp 60510x Kommorpos-CMHPHOB HIANTYYpPBIH YP AYHI OYX XyBbCAardu i HOpMajb TapXaITryi IICOH
YH2JIIOr Xapyyiuiaa. YYH?3C IIaiTraajaH rypaBjard CTacUTHK manryyp 6oinox T Tectuiir
opxurayyican 6eree] xoépaord manryyp ManH-ButHuii O manryypslH YHIM33H3¢ JYTHIBII
HA/Bop (awmiit ammr/6opayynant), TTOA/DO (TtaTBap TONOXHIH 6MHOX allIUT/33IUAH OMY),
HA/20 (mpBap amwur/a3auiiH em4), HOT/20 (amiit ep Tenbep/a3auitH em4), bBM/bop (bapaa
Marepuan/o6opiyynant), bbO/bop (6opayymnancan OyTIarapxyynui eprer/6opyynant), Y X/HX
(Yyuncon xepenre/Huiit xepenre), bBXOT/HOT (6oruHo xyramaar ep Tenbep/HUHT ep Temdep)
I3COH XapbllaaHyyIbIH XYBb/I aJIJ]aa aryyJicaH OOJIOH alijjaa aryyiaaryid CaHXYYTHilH TaillaH Jaxb
TapXaJThIH YHAJIID3 WKW T3C3H Yp AYHI XapyyJcaH TYJ XMIMAJ OIOYHBI 3arBapujanaac Tyc
XYBbCAry/JlblH XacarayyJrbell XUk TYUIPTIIB. MOH HEHPOH CYJKI9H A3X TKUITHIH Jalallbir
Oyypyynax, angaar 6ara Oaifnrax, OHOBWIONBIT MYy OaTTail 60irox yynH»ac Missing yTra ux
X3MIKIAII9p aryyJicaH XYUMH 3YIJICHIT 3arBapblH YHIJII9HA opyyjaaryil O0onoXuiir aypjaax Hb

3 AXT 1 (au xombormibiH TyBiMH) Hb Koamorpos-CMUpPHOB TecTuifH yp AyHT Xapyynax Gereen 0.05-aac Garia
TYBIIWH a4 XOJIOOTI0ITOH OOIHO.

4 Xapun s AXT 2 up Marn-Burauit 10 Tectuifn au Xon6Gor[yibiH TYBIIMHT XapyyjiHa. * TOMISTIDS Hb TYC
XyBbCaryiaa XMHCOH TECTUIH TaamarJian ad xoJ100r1oiryi 0oyok Oalfraar MIPXUNHITH).
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3yHT3 06010BYYy. BuaHMit 3yrasc Tyc XyuuH 3yHICHIMH Xacarayyira Hb “XaMXK33CUiH xapaan”
oytoy Curse of Dimensionality-r Oyypyynaxaa TOJOPXOH X3MXKIIH] HOIIOO Y3YYJDK 000X oM
racaH Oalip cyypbTaii OaifHa.

I'YH CYPT'AJITBIH ITIPOLEAYP, FRAUD 3AI'BAPYJIAJI

Cynanraassl TyC X3C3I'T XMMMAJI OFOYHBI 3arBapwIalIbil ©MHOX OYJIIYYI3 YHIJIATACIH YP
JOYHTYYIUIH TyclaaMKTai TOO00JI0X 0eree 1 I'yH OYTAITIH HEUPOH CYJK3IHUHN YHAAr3r Neural
Designer mporpaMM XaHTaM KHMIH TycllaM)KTall rapral aBax 0osiHO. flaraaja 3aaBasi TYH Cyprair
K ? YaamkiaanT MallkuH CyprajThlH XyBbJ OTOTJIMHT yphIAUMIaH O3JTI3X Y€ LIaTaHja rapax
feature extraction Oyroy roi surarjax MIMHX YaHapaa 3aax YHI SBIBIT rapaap 031traaar 6o
T'YH LIATaJICAaH CYprajT Hb YYHUHI €epee XYHHH OpOILOOTYHIadp Xuik ryiudTraasr. Oepeep
X3J10371 XMHM3JI HEMPOH CYJDKIHUHN Jlanj 1aBXaprbliH TOO 2 0yl0y TYYH?3C MX TOXHOJIOJN] T'YH
JaBxapraraii Oyroy ryH OYTAUTIH CyprajT K HIPIIHI.

3ypar 1.4 FRAUD 3arBapusaliblH HEUPOH CYJIKI?
Ox cypsannc: Cyonaauovin mooyoonon (Neural designer 4.2.0 npocpammuin yp OyH)

['yH cypranT xuiix yen 6ac Har AaByy Tas Oaiiraa Hb ererJINitH X3MXK33 HAIMATIPX Oyroy
CYpPrajIThIH 0ariy MXciX TycaMm YJIaMKJIAIT MallldH CYyprajT, TYeXdH HEHpOH CYIDKID, MyHAAX
HEHpPOH CYIDKI), TYH HEHPOH CYJDKID XYPTII TOOLOONOX XYYHH YaJUIBIH XOMXKID YIDMXK
XOMKIIIIP ocaer OaitHa. (3ypae 1.4) mpspx rpaduK WIDPXUNUIIAI Hb aJijlaa aryyJcaH CaHXYYTHIH
Taiinan wipyyiard Fraud 3arBapunanibia CyIDKIOHUNA apXUTEKTYPBIH OYTAI] FOM. DHIXYY OYTAII Hb
XOMIKDIICUMH [1aBXapra, HIOpal CYIDK3), MaraijialblH [JaBXapryygaac OypaoHd ° . OponTsiH
JaBXaprblH X5MX33 28, rapaiTblH JaBXaprblH X3Mxk33 | Oaiix Oereen OyTHMHT HUHTIIP
tomopxoisioon [opt] [28-10-9-8-5-1] macaH apxurekTypTail HEMPOH CYIDKID Ouit 6oimioo. ['yH
IIajajgcal CyprajiTblH HIT AyTMar Tall Hb JaJJ JaBXapryya Aaxb XaMTHiH CYYJIHIH JaBxapraac
Oycan manj JAaBXapryyabsll OHOBYJIOX 3arBap COHTONT XUKX Oonomk Oaiiparryit Oereen raHil
TOAOPXOUJIOX apra 3aM Hb MEXaHHWK Oailjjiaap YHAJIX sBaan Oainmar. Mitmasc Oua mamn oloH

5 I1lap eHTreep XOMKIICUIH HEUPOHYYIBIT, IPHX3P OHIOOP MEPCENPOHBI HEMPOHYYJIBIT, yIaaH OHTeep Mara JTaibiH
HEHPOHYYIBIT TYC TYC UIIPXUNH).
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TYPUIMJITBIH YP AYHA [Opt] OYTAUTAi I'YH CyprajiThlH apXUTEKTYPT YHIICIISH CyJairaar Haamiu
YPIDJDKYYIIHD.

Heupon cymxisr cyprax yen rapd uUp3X XamMruiH XYHJ acyy[UlyyIblH HAT' Hb JIOKaJ
MUHUMa OYIOy aljaaHbl WIDPXUIIAN YHKIUHH OTrerCoH 3aiil XaMruiiH 0ara yTTyyabl OJI0X
yin siB11 6aiinar. bugHuil 30puiro 6011 Tokam MUHEMA Oyc TII00a)1 MUHIUMA OaliHa. ©Oepeep X310
byHKIUIH OyX JoMailiHA Xapraji3ax XaMruilH 0ara anjaaHbl WIDPXUWUIMAT OJ0X Hb anjaaa
aryyjicaH CaHXYYTHHH Taimanr wipyyisrd Fraud 3arBapuiansir G0JOBCpYy/Iax XaMruiiH cailH
raprajiraa 00JgH0. MeH CYJDKIAT cyprax yea m X3MXK33CT ererJIniiH OJIOHJIOTHIT cyprax TYYBap,
COHIOX TYYB3pP, TECTHIH TYYB3p I3C3H TypBaH X3carT XxapranzaH 60:20:20 xapsliaaraiiraap
XyBaaHa. OxHUM ynaan 60 XyBUIH TYYBIPT CypraithIr siByyiax O0ereen 20 XyBUIH TYYBIPT TECT
XUMK Y3231 YIIc3H 20 XyBUMH TYYBIPT COHTOJITHIT ajjiaar TOOLOOJDK CYYJIMIH Jajj JaBXapra
Jlaxb OHOBUYTOM apXUTEKTYpbIH OYTHMHMT TOMOpXOiiox OonHo. Jlanm maBxapryyabiH
UIPBXKYYINTHIH GyHKIPIp runepdosuior tanrec (hyperbolic tangent) yHAISMYUNAT COHTOCOH
Oeree]; rapalThlH JaBXaprblH XyBbJ CUrMoOW7 (sigmoid) Oyroy OMIHHMIA MDI9X33p JOXKUCTHK
(logistic) YHAISTYHNAT COHTOB.

XycHart 2.1 HenpoH cyJIk33HUN CypraiaThlH CTPAaTeru

Tatinb6ap Ymea
Ypeyy Xeccuan 6apazyaanax | TOXUpOMKTON CyprajiThIH XYpABIT TapraH aBaxaj allWTJICaH BEGS
apea | apra
Cypearmenn xypons: apea Quasi-Newton CypraiatelH YW [A9X aiXaM TOOLOJIOX Brentmethod
aprauian
Andazonein xs32aap | CypraiaTblH TYBIIUH J9X HHTEPBAIBIH MAKCUMYM ypT 0.001
Anoazonein munumym | Xo€p aMXKMITTal YeHMHH XOOPOHAOX MHHHMYM aJliar yIblH 1.00E-12
oyypanm | Oyypair
3opunmom andazoan | AnmaaH 30pHITOT yTra 1.00E-12
3opurmom epaduenm nopm | O6beKTUB (PYHKIHUNUH 30pUIATOT TPAJUESHT HOPMBIH YTTa 0.001
Coneonmuin makcumym .
COHTONITBIH anjaa HIMAIPXAL MAKCUMYM YEHHH XIMXKII 100
anoaamvt HOpM
Maxkcumym oaemanrmoin moo | CypraiTbir TYHIPTIOX YEHHH MaKCUMYM XOMK33 1000
Maxcumym xyeayaa | CyprajitslH MaKCUMyM Xyranaa 3600

9x cypsanoc: Cyonaaudvin mooyoonon (Neural designer 4.2.0 npoepammuin yp OyH)

bunnuit XyBbI1 X0€pAyraapT OYJIAIT XUHMAII OF0YHBI MATEMATHK 3arBapwIajibil TOMbEOIOX
yel ONTUMH3AIMKAH aNropuTMaap TPATUEHT OYyyNraiaThil TOAOPXOWIK OaiicaH Oereej Tyc
OHOBWIOJBIH XYBBJ] YP JAYH, TaaMmarjiax 4aJBapblH XyBbJ CyJl YHIJIIIAT raprad eru Oaiican Tyn
Quasi-Newton aprauianbir OHOBWIOJBIH aJITOPUTMaap alluriacad. DHIXYYy allrOpUT™ Hb Newton
apraujiana cyypuigar 00J0BY XOEpAOTd YIaMKJIAJbIT TOOIOOJOX IIaapuiarryid Oaiiaraapaa
OHITIOTOTOH. MeH rpaaueHT OyynraiTeil 00ABON T7I00ad OHOBWION XYpTAa Oara JAaBTalThIH
TyBIUH mmraapaaar. Quasi-Newton Hb IpaJHEeHT MBI TYATYYpJiaH alrOPUTMBIH JaBTaJT
OYpT ypBYY XE€CCHaHBIT OaparmaajaH TOOIIOO/K TIJI00an XOpBOJATHHT TYHUIPTrIHI. TooH
Broyden—Fletcher—Goldfarb—Shanno (BFGS)  anroputm
nryraMal Oyc ONTHMU3AIMAH acyyajbIl MIMAABIPIIX JaBTAMXKHT aprawian Oereen Quasi-
Newton yyn een manas (hill-climbing) ¢yHkiuitH TorBopToii L3ruUidr 010X OyJI3r ONTUMHU3ALUNH
TEXHHUKT XaMaapax aprayjai oM. XapiuH COHTOITHIH ajijaa H3MAIIdX Vel CYprajiThIl 30ICO0X Hb
YHJIM3HUHN anjaa eHjep Oaiirax roj Xy4uH 3yisl 00JI0X TyJ COHTOJTHIH MAaKCUMYM allaaHbl

OHOBUYJIOJI L Hb  XsA3raapiiajTryu

HOpMBIT 100 ye 1 Too10010B. MeH j 60ioH j + 1 yeuitH XOOpOoH] aniaaHbl HOXIION Oyypax
yeuiin xamruiin 6ara yrra 1.00E-12 Gaiina.
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Fraud 3azeapunanvie wancax mecmutin yp OyH. Cynaiaraanbl TyCc X3COIT OWJ T'YH
CyprajiTelH apraap OOJOBCpYYJICaH ajjaa aryyjcaH CaHXYYTHiH TaiiaHn wipyymrd Fraud
3arBapbll mporpamMMm xaHramkuitH Default ytraap conrocon canamcapryit 77 cypraiTbiH
YKUIIIHJ YHIICIIH TYPIIMIIT XUUX 00ree,1 HUMT ereryiniiH 0arm 386 caHXYYTHiH TalIaHTUiH
20 XyBb COHT'OTJICOH OOJTHO.

XycHort 1.3 Dpran3asuuit matpull (confusion matrix)

Andaa azyyncan eanc Andaa acyynaaeyi eaoc
maamaznacan maamaznacan
Canxyyautin mainan andaa azyyicam 14 (18.2%)* 0 (0%)**
Canxyyeutin mainan anoaa azyyraayi 5 (6.49%)** 58 (75.3%)*

9x cypsanc: Cyonaaudvin mooyoonon (Neural designer 4.2.0 npoepammuin yp OyH)

(Xycnsem 1.3)-aac y33X31 30pUATOT XyBbcarduitH XyBbJ snemeHT (0,0)* Hp 6oaut separ
OyI0y CaHXYYTHIfH TailllaH ajjaa aryyjicaH yel 3eB Taamaryiacan Oaumieir, anemeHt (0,1)** Hb
XyZaja 3epar yrryyd Oyroy siMap HAr3H Oaiiinaap anjaa aryynaaryil rax Oypyy Taamarjacas,
anemeHT (1,0)* Hb Xynan ceper yTryyn Oyroy CaHXYYTHIH TalijlaH alnjaaryi yea anjaa aryyiicaH
r»k Oypyy Taamariacas, 3yeMeHT (1,1) Hb OomuT ceper yTIryyn 000X anjaa aryyliaaryi rax
TaamariacaH yTrryyaseir xapyynsa. [uiiasspuitn xun (6ocro) 0.5 yen 77 cypraiTblH KHUIIIIH]
TYPUIMIIT XUHCOH O6ree]l HUMT TECTUMH oreryIMii XyBb/l ajijaa aryyJicaH CaHXYYTHMHH TaijgaHr
annaatail rax 100 XyBp, angaa aryynaaryil CaHXYyTMiHH TalJIaHT anfaaryi r»k 92 xyBuap 3eB
Taamarjax OaifHa.

I'yn cyprantsid Fraud 3arBapunana uTrax uHTepBaJb Hb Japaax Oaiinanrail GaitHa. YyHx:
1. FRAUD = 0.946854 601 caHXYYTHI{H TalJIaH Hb aJlaaTai.
2. 0.68571 < FRAUD < 0.946854 6on angaataii 6aitx maramnan Hb 88.9 XyBb
3. 0.428579 < FRAUD < 0.68571 601 3praui33 T3 CaHXYYTUiH TaillaH
4. 0.020966 < FRAUD < 0.428579 6o angaaryi Oaiix marmiain 88.3 XyBb

5. FRAUD < 0.020966 6on canxyyruiiH TaillaH Hp ajjaaryil OaiiHa. Aunjaa aryyicaH
caHxyyruiiH Ttaitman wipyymard Fraud 3arBapunman 93.5 XyBuap YH?H 36B Taamariax
yasBapTail OaifHa.

JAYTHIJIT

DHAXYY CyaajraaHbl aXKUJIJI MaHal OpPHBI CAHXYYTUHH caidapT TyAramMaax OyH 3aiImryi
acyymIyyIOslH HIT Oonooj Oaifraa anmaa aryyjicaH CaHXYYTHHH Taitnmanr wipyymard Fraud
3arBapbIr 0OJIOBCpYyyJaxaj TOJUIOH aHxaapnaa. Toapyysnban, xomOoraox MaTeMaTHK CTaTUCTHUK,
ONTUMM3AIMIH apra aprawialyyIbll allWIjiaH caHaaraiiraap OOJOH caHamcapryi Oaiiaap
YIIIRTICOH CaHXYYTHHH TaWJIaHTHIH anjaatail 0alIbir YHAJIIX 3arBapwiIalibil O0JIOBCPYYIIaB.
Cynanraassl aJIbIH T'OJ YP JYHTYYAUMT HATTIDH aBY Y3BOJI:

Cynanraasj ammuriarjax HUNUT OTerJIMAH OJOHJIOT 000X 386 CyprajiThiH KHUIIIIHIIC
76.9 xyBb Oyr0y 297 TYYB3p Hb ajjiaa aryyJjaaryi CaHxyYruiH Tainan, 23.1 xyBb 0yroy 89 TyyBap
Hb TOJOPXOW XAOMXKIIH]I ajljiaarail CaHXYYTMiH TaiiaaH O00J0XUUT Xapyyiuiaa. Tyc yHAITI2HIIC
mayTraajgad 3aarjaidTelH TYBIIMH (.5-aac Oara Oaiix mHTepBany Oartax 297 TyyBIp ammaaryi
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oytoy 0 racan ytra, 0.5-aac qra11 6aiix uHTepBa 0artax 89 TyyBap ssMap HAr3H Oaijyiaap angaa
aryyscan Oyroy 1 r3CoH YHAIIT33r33p yTra HOTACOH.

3arBapblH YHIMAT XUNXUNAH Ty aB4 X3P3KYYJICOH XaMIUUWH 3XHUHM TECTUHH yp 06010X
KonmMorpos-CMUpHOB MaNryyphIH Yp AyHA OYX XyBbCardu,Ji HOpMaJlb TapXaJTIyi I3C3H YHAITI3T
xapyyJsaB. YYH?3C IIalTraajad rypapjiard cTaCUTHK wanryyp 6osnox T TecTuiir opxurayyscaH
Oerees; xoépaoru manryyp ManH-ButHuii O manryypelH yH3ArsH33C 8 eep yi XamaapaH
XYBbCAry/IbIH XacaryyJrbIl XUk MOH Missing yTra UxX XaMXK33I39p aryysicaH Xo&p XyBbCarduir
YHDJII32HIIC XaccaH Tyl Laamua 32 XyBbCarduilH OpOJILIOOTOM 3arBapblH  YHOJIIIAT
00J0BCPYYIIaB.

Anpaa aryyicaH caHXYYTuiiH Taiulan wipyyisrd Fraud 3arBapuiaiblH CYJDKIIHUHN
apxXUTeKTypbIH OyTIUHT [opt] [28-10-9-8-5-1] racan OyTIUTIATIAD TOAOPXOUIICOH Oereem Aa
JABXapryyablH HIPBXKYYIITUHH (QYyHKIPIp rtunepoosior tanrec (hyperbolic tangent)
YHDJIOTUUUT COHIOCOH 06ree]| rapaiThlH JaBXaprblH XYBbJ cHUrMoin (sigmoid) Oyroy OumHuit
MAAIXIIP JOKHUCTUK (logistic) YHIIITUUIT COHTOB.

bun xuitmMan  OIOYHBI MAaTeMaTHK 3arBapwialibil TOMBEOJIOX Y€ ONTUMU3ALUUNH
QIrOpUTMaap TPAJUEHT OYYITAITHIT TOJOPXOWIK OailicaH OOJOBY TOMOPXOH IIANTraaHyyAbIH
ynmaac Quasi-Newton apradsiaibir OHOBWIOJBIH aJrOpUTMaap alluriacad. JHAXYY alrOPUTM Hb
Newton aprawrana cyypuigar Oo0JIOBY XOEpAOrd yIaMKJIQJIBIT TOOIOOJOX INaap UIarTyu
Oaiinraapaa OHINIOTOTOM. MeH rpaaueHT OyynaraaTeir 007BOJI ri100ajd OHOBUYJION XYpTdan Oara
JABTAITHIH TYBIIMH [IaapAar 33par AaByy TajTail Oaiis.

BonoBcpyyiican 3arBaunanblH TECTHMH Yp AYHIPIC OYpABAJI T'YH CYPTrajThIH apraap
00JOBCcpyylicaH anjaa aryyjicaH CaHXYYTHMHH TaiimaH unpyynidsrd Fraud 3arBapeir mporpamm
xaHravxuita Default yrraap conrocon canamcapryit 77 cypraiatbiH >KAIIIIH/ YHAICISH TYPIINIT
XuiicoH Oereen HUMT ererjymitH Oariy 386 caHxyyruiiH TaimanruitH 20 XyBb COHIOTIOXK
Muitnespuiin xun (6ocro) 0.5 yen Tyc 77 CyprajiThlH JKMIISHA TYpPIIMITAAC HUUT TECTUHH
OrerJUIMiH XyBbJ ajjaa aryyjcaH CaHXYYIrMWH Taunadnr amgaataii r»k 100 XxyBb, anmaa
aryyJjaaryi CaHXYYTHMidH TailJIaHT anjaaryu rak 92 xyBuap 3eB Taamariian. [ 'YH CypraiThiH XyBb]
yJlIaMKJIadT MAalllMH CYpPrajThlH IIyraMaH aHTWIATYJbIH XUVK Yagaxryd 3YWICHUT TOIOPXOM
XOMXKIOH]I MIUWABIPIAMK Yaagar TyJd aijaa aryylicaH CaHXYYTHiMH Tainan wnpyysierd Fraud
3arpapuiall epeHXUM ypbAuMUIaH TaaMariax yaasap 93.5 xyBuap YHIH 36B Taamariiax 4yajBaprai
OaiiHa.
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XABCPAJIT 1. XOEPTBIH AHTWJIAJIBIH TECTUMH YP IYH

Taiinéap Ymea
Aneuraroin HZ;? CL::Z(;I;JZ;/])Z 36B aHruIaracal TYYBPHIH Xapbliaa 0.935065
Andaanvr myswun | Bypyy aHTHIaricaH TYYBpHIH Xapbllaa 0.0649351
Sensitivity | BoauT separ yTIryyabiH 3epar rak TaaMmariarjican Xapbliaa 1
Specificity | Boaut ceper yIryyabiH coper I'»K Taamariaricad xapbiiaa 0.920635
Hapuiieunan (precision) | Taamarmariacas 3epar yTryya O0TUT 3epar 0aiix xapbiiaa 0.736842
Depae yusnuil xyev | Taamarmarican 3epar yIryya O0JUT 3epar 0aiiX YHIHHUI XyBb 12.6
Copoe ynonuii xyev | Taamarnmarican ceper yTryya ceper Oailx YHIHHI XyBb 0
FI onoo | HapmitBwian 6a M3IpIMKUIH TApMOHUK TYHIAXK 0.848485
Xyypamu sepse xyev | BomuT ceper yTryyIslH 3epar K TaaMarjariacoH XICor 0.0793651
Xyypams onone Mizzz Taamarmnarjican 3epar yITyya O0JuT ceper 0aiix xapbliaa 0.263158
Xyypamu copoe xyeb | BomuT 3epar yTryya coper Ik TaamariarjicaH Xxapbliaa 0
Cepoe maamaenax ymea | Taamarnaryucan ceper yIryya OOTUT 3epar 0alix xapbiiaa 1
Matthews-uiin | 3opuntor xyBhcard GOJOH rapaiaT XOOPOHIBIH Koppemwnind -1 33¢ +1 0.823628
Koppenayu | XOOpOHJ yTra aBHa
Youden-uii unoexe :;I;]:;j/l;:; ;iz:;larﬂax apra Hb TaaMmarjajiTail XxapblyyJjaxaj 36B IHUABIP 0.920635
Markedness | Boaut anrHymaac aHTHIArd MIOMITHIT YPhIYAIAH TaaMariax Marajiai. 0.657477

Ox cypsandnc: Cyonaauovin mooyoonon (Neural designer 4.2.0 npoepammein yp OyH)
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XABCPAJIT 2. o1rorjaoJj YPbAUYUIAH BIJITIIOX YE IMATAHJA BUYUI ACOH

MAKPO BUYNJIT

Sub Macrol()

"Macrol Macro
Range("A1").Select
Selection.End(xIDown).Select

ActiveCell.Offset(1, 0).Range("Al1").Select

ActiveWindow.ActivateNext
Worksheets("CB1").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("0O5").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("OIAT").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/I").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("A1").Select

End Sub

Ix cypsanic: Cyonaaudvin mooyoonon (Excel VBA editer npoepammuln yp OyH)
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XABCPAJIT 3. 3ATBAPBIH YHDJIIIAI TOOLIOOJOX VSCODE PYTHON 3.8
CKPUIIT (TOJIOPXOM X3CAI)

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(' ApryMeHT 3aaBaJt JINCT TOPJIHIH 00bEKT OaliX EcTOWT aHxaapHyy !!!")
exit()
if len(inputs) != 28:

print('oponTeIH TOO X3MXK33 Oypyy OaiiHa JIMCTIH JOTOPX DIIEMEHTHUIH TOO 3aaBaj 28 0aiix écToil')

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(" XwuiiMair oroyH MEHHKI Toomooutoop: \n Fraud marammaneia yrra {} 6aiiraa Tyn {} KOMIIaHU# CaHXYY
TUH TaiJIaH anjgaaTaid 0aiix Maramian Mam eHaep OaitHa rask Tooroosos.".format(logit, name))

elif 0.68571 <= prob < 0.946854:




print(" XwuiMa oroyH MHHKH Toorooutoop: \n Fraud maramnaneia yrra {} Oaiiraa Tyn {} KoMImaHui caHXYY
IHIH angaatail 6aix marmian Hb 88.9 xyBb OaiiHa rax Toomoosos.".format(logit, name))

elif 0.428579 <= prob < 0.68571:

print("Xuiimas1 oroyH MuHHH Toomoosutoop: \n Fraud marajianeix yrra {} Gaiiraa Tyi {} KOMIaHHN caHXYY
THIH TaiylaH 3prassdTan OaitHa rask myrass.".format(logit, name))

elif 0.020966 <= prob < 0.428579:

print(" XwuiiMaIr oroyH MEHHII Toomooutoop: \n Fraud maragmaneia yrra {} Oatiraa Tyi {} KOMIIaHH# CaHXYY

THIH aljaaryi 0aix maraian He 88.3 xyBb OaitHa 1k Tooroonos.".format(logit, name))

else :

print("Xwuiima11 oroyH MuHHI Too100100p: \N Fraud marananeis yrra {} Gaiiraa Tys {} KOMIaHHN CaHXYY

TMIH TaiaH ajgaartai 0alix mMarajiaji Main eHaep Oaiiaa rak Toomoosos.". format(logit, name))

result(expression(inputs))

Ix cypsanic: Cyonaaudvin mooyoonon (VScode Python 3.8 npoepammein yp OyH)
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XYPAAHI'Y1

DHaXyy cyoaneaanvl 30punic0 Hb X3PI2NIUULUH 3aX 399AUUS COM2IN 3YUH Y3YYAIIMIIP
Aneaamatl ce2mMenm yycaox OO0IOMAICMOU ICIX manaap moopyyican. Yuup Ho eHee yacm 3ax
399/1Ulle 368 apea, Apeavnanaap ceeMenmuasX, 30pUImom 3ax 333JUtle OHO8UMOU COH20X 0O0JIOH
OYym33203XYYH, YUIUUL2IIS AMICUTIIMMAL XOHOSWLYYIAX Hb aiuead OU3HecutiH O6aueyyiidacbi
X)8b0 MAPKEMUHSULIH AMUH 4yXail acyyoan 601coH. MmO Xapaenseyutin 3ax 3331utie OH08YMOou
CceaMeHmuIdX apea 3yUH acyyoan cyonaayoblH auxaapivlie mamax 00acon 6a ma0 3ax 3337utle
2a0Haa 3pc Aneaamail, OOMpPOO UNCUL WUHIC YAHAPMAL ONOH Ce2MEeHMYY090 X)8AaxblH Mya0 XYH
AM3YUH Y3YYAINMULE COMRIJL 3YUH Y3YYAIMMAIU XOCYYIAH XIPI2AIX Hb 3YUMIU 23092 033D CAHAL
H320CoH. Tutimdac cyodaneaaz Xutix0’d XyH aM3yUH OOJOH COIMEIN 3YUH Y3YYAIAMULe XAMM
awuenan  apumdicaansl  oanxkuel 1801 xapsenseuutic  cyoaneaand xXampyyixc, sneaamai
cecMeHmyyoutie yyceacat. JyH WuHICUZID XUTIXOID XOMAUCULOIXYYH OYP 099D XYUUH 3YUICULIH
WUHIICUNIZDD  XULICHULL  dapaazaap ce2MeHm Oypuiih OHYIo2Ulie MOOOPXOUIOX000 Kiacmep
WUHICUTIZIIHULL Apeble AuUiacan O0JHO.

Tyaxyyp yr: Xsparisruuiid 3aH TeJ16eB, XylalaH aBax COHUPXO0JI, GaKTOp LIMHKUITII, KIacTep
MIMHKHIITIY, COTTAIT 3YHH XY4UH 3YHIIC
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CYIAJT'AAHBI YHADCJIIJ

Cotran cymnan Hb 19-p 3yyHBl JyHA Y€3C AXJIOH MAPKETHUHTHMH IMIMHXKJDX yXaaH[
YHIDCIDATIN CHUCTEMTIU cymiaracan Tk y3mar. Cotran 3yi (psyche-catran canaa, logos-
cypraanbp, HIMHXJIDX yXaaH TACOH yTrarail Tpek YrHA3C rapaiTail) Hb aMbJpaliblH YW
QXUJIaraaHbl OHIIIOM X3B MasT 00JIOX COTIAIUIH VI akuiiIaraa 00JI0H X KIUHH 3YH TOTTJIBIH
TyXall HIMHXKIDX yXaaH 0eree;l MOTPOO CydairaaHbl OuWe JaacaH OJIOH YHIJII OyXuil md.
canbapyynan xyBaargaar (X.K.Cemenos & E.JI.Macnosa, 2014) Gaitna. Cyanaau D. Yankelovich
(1964) cotran 3yitH OMITOATYYABIT “3aX 333JMHH CETMEHTWIIMHH IUHAIIAT MWanryyp” 60arox
caHaJbIT aHx JPBIIyYic H (Goyat, 2011) naraac 3XJ19H CyAiaaqu] ©6p 00pHUitH Y331 OapUMTIIANIbIT
mBIIyyincsH. 1960-aan oHBI cy/utaaumy 3aX 339JIMAH CErMEHTWIDIA COTIAI 3YHH Y3YYIRITIAC
UTIAII, YPp Hesee, xaHyiara, TaHuH Mamxyi (H. Onur Bodur, 2000), xyBs XyHHIi Y3311 6010,
Jajnan 3ypui, ambaapisia xaB masr (Dibb, Stern, & Wensley, 2002) 33pruiir Tyaxyy aImmriax
Oaiican 601 1970-aax oHBI Cyaslaaqug X3PATIATYUIH OIOYH caHaa, yXaMCaphil IMUHKUX XIMKHX
ra»K opoimox Oaiican (Gountas & Sandra.G, 2001). Xapun 1980-aam oHBI cymIaauuj
XIPATIATYUIH ajrBaa OyTIITIdXYYH XaHaX COA3J, OMIITOll, XaH j1ara Hb TYYHUH y33J1 605100¢
OYypaH XxaMaapax TyJ 3ATIIPUNAT CITIDI 3YHH CETMEHTWIAN allMIIaXbIr caHan 6osrocoH. 1990-
93]1 OHBI CYyJUTaa4qm/1 CATIAJI 3YHH CETMEHTUININIT XyBb XYHHUH XaH y1ara, y33J1 007101, XyBb XYHUI
3aH Oaiiian, UTraJ YHAIMIIHI OOJOH aMbJapIIbIH X3B MAATT YHIDCIAH 3aX 393JIMUT OYIAIIdX Y
sBir (Matthew, 2010) racan 6011 2000-aa; 1 OHBI 9X3H Ye3C CITIII 3YHH CErMEHTWIAIT Hb HITTyTI9PT
XyBb XYHMI 3aH Oalgan TYJIXYYy aHxaapnar, Xo€payraapT XyBb XYHHH aMbJpalIbiH X9B MasirT
(Vyncke.P, 2002) yHmsCcisadr XoMI9H Y33k OaiiB. DHY YeHH CyTaadviiH TeJeeses 000X
Kotnep, Apmctponr (2004) Hap c3Traa 3yHH CErMEHTWINIMHH Y3YYJIITIP XIPITIATYAUNT
HUUTMUIH TOJAOPXOH aHTHIAN] Xamaapax Oaiinai, suraaTail aMbApaiblH X3B MasrT 3CBAJI XyBb
XYHHI X3B IIMHX33p Hb suiraatail Oynryymaa xyBaanar (Gajanova, Nadanyiova, & Moravcikova,
2019) racon Gaitnar. Tyyawids cymiaad xucana T.K. (2014) xaparmsrauitd XyaaiaaH aBax 3aH
TOJIOBT HOJIOOJIIOT CITTAJI 3YWH COJIIT, OMIITOIl, TAHWH MDJIDXYH, UTIAJT YHAIMIIII OyI0y XaHjiara
I9COH JOPBOH 4yxXand Xy4ywmH 3yin Oaibmar (Jisana.T.K, 2014) xoM39H Y3C3H Hb COTII 3YiH
CEerMEHTWIRJIMIH CyIajraanbl &KW KXI9X3H YH? 1PHTIH oM. Cymnaad Kotnep, Kemep (2006)
HapbIH X3JICHAIP “CATIAJI 3YWH CErMEHTWIAN Hb 3aX 333JUHH OYATYYAMHT WYY HapWiBYIAH
TOJIOPXOIIOX OOJIOMKTON TICHUNA YHJICOH 33D IHIXYY XIMKHUTIDXYYHHUNT allMIIIaH 3aX 333JIMUT
CEerMEHTWIAX OPOJIAJIOTO XUHUX33p OOJICOH FOM.

CYIAJII'AAHBI 30PUJITO

Mouron yncan 11 apumxaansl OaHK HIPBXTAH Yl akuiiaraa siByyspk Oaiiraaraac 2020
OHBI OaiiTaap GaHKHBI CHCTEMHIH 393JIMIH yIpranuiie 51.7 XyBs Oyroy 9.3 ux Hasij Terperuir
UPTAIP OJITOCOH 333J1 333JDK, OaHKHBI canOapblH HUUT TAcCUBBIH 43.3 XYBHHI UPrIauiiH
xajarajgamx Oypayy/pk Oairaaraac 28,9% up 20 casaac Oara xaarajaMyktaid 0a HUMT XapwiImax
naHcHbl 98,7%-uir 333mmer. 2021 oHBI dlcHiiH Oaliyiaap HMPrIAMHH apubKaaHbl OaHKHBI
XaJarajgaMmkK, 393JIUHH MAIP3JUIMAT Xapaxal MoHron ynacax 3 XyH TYTMbIH 2 Hb Xyramaaryu
XaJrajJaMXUiH JaHCTal, 3 XYH TYTMbIH HAT Hb 323JIT9H 5CBAJI Xyranaaraid XaaraiaMmxrai Oaiiraa
Hb apWJKaaHbl OAHKHBI YITIMIITI? MaHail yJIChIH UPTIIUIH ©16p TYTMBIH aMb/IpaJIbIH H3H dyXall
X3parm33 O0NOXbIr Xapyyk OaitHa. MeH TeB OanHk 00JOH apwiDKaaHbl OaHKHYYA HPIIIHIAH
MOHre Xajarajax Jajfajd 3ypLUIBIT HAMATAYYIdX, UPIAMMH XaaraJaMyKMMH XOMXKIIT ecreX,
CaHXYYTUIH OOJIOBCPOJ OJTOX aXIIyyJda WIYY aHxaapd axuuianar. Mitma sHAXyy cyaanraanbl

36



aXWIgaa XdpArJdryuiiH OaHKHbBI YHIUMITIAT XyJanaH aBax LIMHAB3p raprairaj caTral 3yHH
sMap XOMXKUTIPXYYH WIYY HOJeelDK Oaliraaraap xaAradaMKUWH YHTYWITIOHHHA 3aX 393JIUUT
CEerMEHTWIAX 30PWIITO JPBUIYYJICIH OOJHO.

CYIAJII'AAHBI 30PUJIT

DHAXYY 30pHITHIH XYPAIIH]I lapaax 30pUITYYABIT IIBIIYYJDK OaliHa. YYHI:

1. XoparasruumitH 3ax 333JUIT CETMEHTWIAX OHOJI, apra 3yHr XapbllyyiaH cyiax

2. OI0H yNCBIH TYBIIMH/ apUIDKaaHbl OaHKHBI X3PATIISTUMIH 32X 393JIMIT CErMEHTYMIDK Oyt
XaHJy1ara, apra 3yur cyzuiax

3. XaaranamK 333MIIUTYUIH 33X 3937MUAT CITIAJ 3YHH Y3YYIITIIP CETMEHTWINX

CYJIIATICAH BATIAJ

XOporeryuiiH 3ax  393JIMAT  COTIANI 3YHH  Y3YYJDJATISP CErMEHTWIdX aprawiajbil
OOJIOBCPYYJIaXbIH TYJJ HOH TAPIYYHA XyBb XYHHUH COTIAJ 3YWH IIUHXHHT TOJOPXOMIIOX
XOMKUTJPXYYHYYIUUT 36B COHMOX Hb dyXad oM. TaraXzdd COTr3J 3yHH CErMEHTWIRIMNH YT
SBLIAJ] MapKeTePYyyAbIH XYBbJ XUMX ECTOH dyxan 3yia 00N XIMKHUIAIXYYHUHAT HAPUHH HATT
HsmObait  Tomopxoitiox (Otuedon & Ukomatimi, 2016) acyyman 6Gaiimar. Toukc (2009)
XOMKUT/IDXYYHUIT COHIOX Hb CYOBEKTHB IIUHXKTAW TYJN CYAJAa4u]] ©OPUUH MDIJIATIIP ICBIII
Xyy4duHcar Oaiimaap XyJ99H 36BIIOOPOX 33pAT Hb XOIMKUTIPXYYHUHUT Oypyy COHIOX 3pCAdij
Xyprax 6omsomryit tanaap M3k Oaiix écroit (Sell & Walden, 2012) racauTaii canan Har OaiiHa.
Tutimn 0aHK, CAaHXYYTHHH 3aX 333JIMAT COTTAJ 3YHH Y3YYIITIOP CETMEHTUYMIDK Oyl XaHAJ1arbir
XaphllyyJICcaH Ccyaajraar aapaax XyCHAI T Y3YY/I9B.

XycHort 1 CaHXYYTHHH 3aX 333JUHT CETMEHTWIAX XaHjiara

CerMeHT4IRIUIH .
Ne  Cymraau 3ax 3991 CerMeHTYYANIH OHIIOT
XOMKHIIDXYYH
Anbdancu . 1. Yuuiia maapamktaii (Cost-sensitive)
bankubt XyH am 3yd Oa . . .
1 Capxant S, AL TVC 2. Xapwinaa x051000 uxTai (Relationships)
(2000) Y Y 3. Yirumnrasuya anxaapaar (Service-focused)
Kemnep, 1. Aroynryit Tornoruun (safe players)
X X i 6a 2. H i book
2 Cuerprer ©pOHTo YH aMm 3yd Oa IDATTIN UHOM (open books) .
opyyJant XaHjyiara 3. Menrenuii jammu (money dummies)
(2006) 4. Dpcman xaiiraus (risk seekers)
1. CanxyyruifH TOTTCOH YW XOIUIONTIH  HAcaH[
xyparunp (Financial moderate active adults)
Hac 6a 2. CaHxyyruiiH  OpOJIIOOTOH  HAacaHa  Xyparduj
AHGEIE Cauxyyruita (financially involved adults)
3 (2007) Haatran HapuitH TeBerTd# 3. Yxaaiar spT axyaruun (sophisticated early starters)
Gaitman 4. Canxyy Hb TOTTCOH e6Hmep Hacran (financially
(Sophistication) moderate seniors)

5. Yxaanar nynj HacHbixaH (sophisticated middle-agers)
6. Yxaanar xoxyy axyarana (sophisticated late starters)

Oiinron, XaHjara,
Bunu Cym HaTepHaT .
Hachs! cerMeHT a33p TyaryypiiaH oiiaron, Xxasasuara, 3aH

4 UYya, Jluruar GaHKHBI 3aH Oaiimai, .
Oaii/yTaap Hb aHTHJIAH SUITACaH.

B.JI(2010) YHRITIUIATID XyH am 3yii
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MoxamMmmazn 3aH Oaiimai

5 Axman Asb-  BaHKHBI (big 5), 1. IIunuiir canaauiax 3an Gaiigan (Extraversion)
XaBapu YHITIHITY) 2. Hwidnrroit 3an Oaitnan (Agreeableness)
(2015) YHouy Gatian 3. Cotromuiin  TorTBOpTOl 3am  Oaiiman  (Emotional
Bt 3an Gailman stability)
6 Muwpa BaHKHL (big 5) 451 IS:IxaMcavaam 3aH U(San,uan (Conscientiousness)
yitTaHars? ' . HaoarToii 3an Gaiinan (Openness)
(2015)
CaTran xaHamx
i/?;caroca, 1. Cotran tyrmesH (Anxious Detached)
Torm Xaranau- Catran 3y#, 2. EOJIFOOMZKTOIZ (Prudent) o
7 Marenre, . Xy am 3yii, 3. Xouorryit amuny xyH (Carefree EgO}stlcal) .
TTyan N — i} 4.Myxap cycarT X3T aBTCaH XYH (Anx10}1$ Fanatical)
M6ypy Tenes Oarinan 5. XBE ux eepTe? I/ITfZ)CZ)H XYH (Pre.lgmatlc)
(2016) 6. Xaitxpamxryit 6aiinan (Apathetic)
Toyit U 1. 3oxuiyynanrryit MeHre Yporuz (Anxious spenders)
Map. O’ CauxyyruiH  x oy ara, 2. Maapamxas nararanj (Gut-feeling followers)
8 Meii B ’ XOPOHTe Sant Gt 3. XsHanTrail xaaranarduj (Anxi.ous savers)
(2018) OpyyTanT an dannai 4. Xapanras xsparmraug (Myopic consumers)
5. Vxaanar xaparmrunn (Rational consumers)
1. Yyptaii rompomtoruna (angry complainers)
Kprcruia 2. ©epTee XAT UTTAINTYH (pragmatic uninvolved)
9 )KaH-HLe[; BaHkHEI Cotron xemen 3. CZ-)TFB?'I XOIeNeep  TaTarcaH  X3pIIrdrdui
(2020) yHuuIr? (emotionally attached customers)
4. Cotran  xanranyyH xspanmruua  (happy satisfied
customers)

Ix cypsanic: Cyonaauutin H3emesin

baHk, caHXYYTHITH 3aX 333JIMHAT CITIAI 3YHH Y3YYIITI9P CEIMEHTUYMDK OyH CyanraaHsl
@KITyyJaac XapaxajJ HMX3BWIdH CH/J, OMITON, XaHjajara, 3aH Oaijan, cOTIDJ XaHaMX TICOH
XOMKHUIIPXYYHUHT XYH aM 3YHH X3MKUTIPXYYHTIH XaMT X3PAIJIACOH Hb aXKUTJAricaH 0ereen
DIICUAH CerMEHTHHH Yp JYHI?? TOJOPXOWIOXJ00 3aH Oaiimann TyaryypiaH Oycan
XOMXKUTJIDXYYHUI OHIJIOTHMHI XapbllyyJlaH rapracaH Hb TYrasman OaitHa. Mitmaac sHaXyy
CyJlalraani X3PATrJIdTUUHH 3aX 333JUIT COTTAN 3YHH Y3YYIdATIIP cermeHTwX 33 Kotler, Keller
(2012) HapblH X3PAMVIdTYMIH 3aH TOJIOBUMH “‘Oneeruna-Xapuy Yisiaan~ 3arBapblH XyBb XYHUN
COTIAN 3YMH IIMHXHUH XOMXKHUTIPXYYHYYD, MeH Schiffman, Wisenblit (2015) napein onon
CymaayabiH “X3PITIBIYUiH COTIAII3YWH YT SIBIBIH YHICOH XYYHH 3YHJI 000X C3I371, OMIITOII,
XaHJUlara 33p3r Hb X3PATIATYMIH XyJalJaH aBaxX MIMWIBIPT HOJIeeJAer rojl Xy4uH 3yiiic”
(Gunawan, 2015) racaH y33J1 caHaar YHA3C 00IrocoH. MHMIX133 ¢TI 3YHH X3MKHUTIIXYYHHUT
“xananara” OOJOH XyBb XYHHH 3aH Oalanbelr Wdpxuitmx “ToMm 5 XyduH 3yinc” 3arBapaap
OPIrOXYYIDK, 333D YHACOH XAMXKHUIIPXYYHYYIUNT WIBPXUHIIX J37 X3IMXKUTAIXYYHYYAUUT
COTIAJ 3YMH CErMEHTWIRIMIH Tajaap YHATAM CaHasl J3BIIYYJICOH CYYJIUWH YEWIH CyJylaayjblH
OYT21YY31 HApUIH AYH MIMHKWIT) XUHCHI3P CyAaliraaHbl apra 3yur 00JI0BCpyyJicaH.

Compa (motive): Kotiep, Apmctponr Hap (2011) ¢330 Hb ¢ATIA XaHaAMIK, TaallaMyKTan
OalUIBIT SPIIXUIAIIX XYUTIH HONIOeeN 000X XyBb XYHUH XIPATHRdHIIC Yyycanrdit (Gunawan,
2015) raxk Tomopxoitncon. Cymiaaunya eepuiiree yHX (self-report) apreir ammriad CdIIHNAT
QKWTIIATIAX Yl TaHUH MAIIXYHH Hexien (terms of observable cognitive), catran xemien
(affective), 3an yiin (behavioral) 6010H ¢pu3HOTOTHITH XapUy YHIIUIIIP XIMKHX O0TOMIKTOM rICIH
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001 3apuM HB OOUT HOXIOJ Oaiinan (COATUtH eMHOX OOJIOH Japaax TYBIIWH) 3CBAJ suraaTtai
30pMIITOTON HeXIed Oaiiman (OHIrOM, dyxaia 30pwiaro) 33pravp xomxkuud (Touré-Tillery &
Fishbach, 2014) rax y3m9r. D> ynaaruiitn cypanraann cymiaad Ceruanu (2013) HapsiH caHan
OO0JTOCOH Jaryy “X3pariddHuid ¢/ (XyBb XYHHH X3PATIP3) - 23C ragHa “‘yxaamar ciadia’
(OYTITIPXYYHUUT  YHAIIX  OOBEKTHUB  Oaiipgan) OOJOH  “COTrANI  XOIJIONUWAH  COMRIT’
(OYTI3rIPXYYHUIT YHOJ3X CyOBEKTHB Oaiiiai) 33pradp COUIMNAT XOMIKHX XOIMIKUTIIXYYHHHUT
COHTOCOH. YYHUp Hb MApKETHHTUUH CYJIaadqu]i dAr33p XOMKHUTIIXYYHHUUT TYPraH X001, OaHK
(xaaramamk) OOJIOH ypJIarvifH cayioapT rojayy ammuriacan 6aiigar (Gunawan, 2015).

Oiinror (perception): Cymmaau Hluddman, Buserbnut (2015) HapbIH Y3CHIIP OWITOI Hb
XOPOTIIDTUMHH XyAajaH aBax MIMHIBIPT HOJIOOTOX TOJOPXOH OOBEKTHIH TajlaapX TOCOeIel
Oeree 1 H? Hb MapKETEPYY/bIH CaHAT OOJITOX Oyl 1aByy TaJIBIT X3PATIAIY X3PXIH YHIIIIX OOIOH
OYTIATIPXYYH, YHITUWIT), OpIHATIH X0a000TOW Oyxuil 11 OYypIIadXyyH XOCTHHH Tajaapx
xaparmrauii oiaront oM (Gunawan, 2015) xamasH Taitndapnacan. Cyuiaaun] TOCOOIUIHIH
TypBaH Yp IyH 00110X “Teceeink Oyil ayp TepX” (OYTIdTAXYYHMH XOHOTLIWIT), “TOCOOIK Oyl
yaHap” (OyTI3TAdXYYH, YWTUUATIOHUN YaHap OOJOH YH?), “Teceeink Oyl 3pcadm’ 33pranp
oinromnpir xamxkuad (M.M.G.Ladero, C.G.Casquet, & J.Singh, 2015) ra:x y313T TyJl OWITOLBIT
AArI3P TYPBaH XIMKUTAIXYYHIIP XOIMKUX OOJTOMIKTOM 3K Y3CIH.

Tanma mamxyi (Learning): Dpaem (1998); Dpmem, Kun (1996); Dpmem, U Uxkao,
Banencysna (2004); Mexta, Pamkus, IllpuBunucan (2004) HapelH OJIOH CyAjJaadul
“XOPArIaryad J0XHO erex 3amaap TaHHH MIIPXYHH yitn sBu epuemer” (Yi Zhao, 2011) rax
Yy31or. XapuH 3apuM Cy/UIaaqu]] ajuBaa OYTISI/IPXYYHIIC OJDK aBCcaH Typlularaap TaHHH
MO3XYHH Yitn Bl 6uit 6ommor (Zhao, Yang, Narayan, & Zhao, 2013) xamM39H Taitibapiacas.
Cypmanraanj OJIOHX CYAJIAa4JIbIH XYBbJ] TAaHHH MIJPXYHT OYTIIMIIXYYHHUH Talaapx MO
(MAIPAIUIHMIAH yaHap, HalABapTail Oaian, MIIIIIUIHIAH X3PATIRI, MIIPAIII XaHIaX XaHJara
r.M) - 93p xavkuxuir canai (Erkan & Evans, 2016) 601rocoHbI Jaryy 3H3XYY X3MKHTIIXYYHIIP
TaHUH M3JPXYHUT XOMKHUX O0JIOM)KTOM 3K Y3C3H.

Oit camamx (Memory): Xopariadryad[ TOXUOMAMOT OyX MOI33J3J, TyplUlara Hb
XYMYYCHUHH aMbJIpaJibIH TYPIIX TOAHUN OM CAaHAMKUI YIIAT. ByTasrpXyyHHil Tamaapx M31JI3r
Hb XOPOTJATYMMH O caHaMKuJ XaAranaricaH OyX TOpJMIH YHAH 36B MAI33J3I 0ereej 3H?
tanaap lOuc Conuxa HapblH Cyiaauuy OYTIITIPXYYHHM MAAIAT Hb XIPITJATYMMH O
canamkuita oiroar (Euis Soliha, Widyasari, Rivai, & Khotimah, 2020) xam33H To10pXO0MIICOH.
XBPAradrd M3 XaiK, UX MAUIITTIH O0JI0X TycaM MIMHABIP Taprait Hb CaliKupd, WIYY YP
OYHTIH Xynammgad aBantT xudmdr (Sumarwan, 2003) racsn Oaifna. Witma o canampkuiir
XOPATIITYUIH yXamcap 1axb OYTIdIIPXYYHUHR TajgaapX MAIIIATIIP XIMKUX OOTOMIKTOM.

Xannnara (Attitude): Iuddman, Kanyk (2004) HapsiH Y33k Oaifraaraap xaHajiara ranr
Hb TOJOPXOM HAT OYTIIIAPXYYHUUT XyJanaH aBaxaJ YYCAdT TaaTail 3CBAJI Taaryi 3aH TOJIOB I0M
(Gawronski, 2007). OnoH cyuraaun XaHajiara Hb M3IJIAT, HTTAIRIP XIMKUTIIX TAHUH MIIDXYH
(cognitive), maapamk (feeling) — 29p WIMIPXUIIATIRX cOTrNUH xenenreeH (affective) 6onon
yinaaa (action) —3p xamxuradx 3aH yitn (behavioral) racan ABC (Affect, Behaviour, Cognition)
3arBapaap Toxopxoisox (Mathew, 2016) GonomxkToit Tk y3a3r. [9X193 XaHUIarbll TaHUH
MDBJIPXYH OOJOH MAAPIMIK 33PTI3P XIMKCIH CyAaiaraanbl axxui 310or Oaigar (Walker & Heere,
2011) Tyn 9HAXYY XOMXKYYPHHIT alllUrIacaH.

“Tom 5 XyuuH 3yiuIc” 3arBapbll’ HUMIAM-COIIMOJIOTHMMH OyX TOPJIWHH CylIaiaraaHj
alMriagar yump cyjjaadujl TyxXaH can0apT TOXHPOX OJIOH XYBHJIOApYYIbIT OOJOBCPYYIDK
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Typuican OaitHa. MiiMn apwbkaanbl OaHKHBI caiOapT TYII3MAJI XIPATIdAAT, cyuiaad bose,
Murtuudupu, Munsope Hapeia 6onoBcpyyican IPIP (International Personal Item Pool) Goruno
XyBUJI0ap acyyaTyyasir cyaanraan ammuriacad (Al-Hawari, 2015). Uitaxyy 5Ar38p cymiaadabH
CyJlalraaHsl apra 3YWUr xapbllyyJcaHbl YHICOH A3 XyJallaH aBax MUNHABIP rapraiTal HeJIeeinK
OyH COTTAJ 3YHH XYYHMH 3YHJICIIP suIraaTail CETMEHT YYCIIX OOJIOMIKTOM ACAX Tayaap CyIaxbliH
TyJJ lapaax Taamarjialbil A3BIIYYJICOH.

Cynanraansl TaamarJiaj

Taamacnan:

H1 - CaTras 3yiH y3YYJIAT Hb X3pATJI3TYUMH Aiaraatail CErMEHTYYAUNT YYCIIH?.
CYJIAJITAAHBI APTA 3YH

Cypanraanbl acyynra OO0JOBCpyynax, TYPIIMATHIH Cynajiraa asax OOJOH TYYB3p
OJIOHJIOTOOC CyZaJiraa aB4, ererael IyH MIHHKWIT) XUUX Hb Oararyi XeieMep 3apilyyliax yin
axuiaraa oM. TURMI acyyarsIr yp AYHTIH O0JIOBCPYyJIaxblH TYJJI ©MHO Hb OaHKHBI cajabapT
TIp IyHJaa XaAraJaMXuiH YWauuarasHza typuuracad 2010 oHooc Xxo#mr rapcaH HHUHT 92
CylanraaHbl OyTI2IYYAUNUT XapbIlyylaH CyAallkK, dHAXYY apra 3YHAd3 TOXUPOX acCyyITyyIbIr
09nTracrH. MHTIXI93 TOArIIPIIC HUUTIAT XIB MIMHXKTIU, OJIOH yAaa AaBTaricaH 0ereej cimdd,
OWMJITOII, TAHUH MAJDXYH, OH caHaMK, XaHJy1ara OOJIOH 3aH OalIIBIH I3 XOMKHUTIIXYYHYYAHUT
TOJIOPXOMIIK YaIaXyHII aCyyJITYYIBIT TYYBIPIIH HUUT 189 acyynTeir 60JI0BCPYYIIK, YPbIUMICAH
TECT XUUCOH OONHO. YPBAUMICAH TECTUMH OTOTIeNI XYYHH 3YWIUNHH MIUHXKUITIY XUUCHUN YP
JYH]T COTIAJ 3YHH MIMHKHUUT XOMKHX acyyaTyyAaac TyXaiH XOMKUTIIXYYHHUHUT Teseenex 6arnaa
AQHTUJIATAXTYH, MOH XAMXKUTIPXYYHHUr OypsH Teneeink uyadaxryid OOJNOH cydairaaHn
OpPOJLOTYN TyXalH acyyJThII OMJITOOTYH 33par IIajTraaHaap 3apuM acyyiaT xacargax 161
acyynrrail 6oscoH. TYYHWISH COARI, OMITOI, TAHUH MIJIDXYH, O CaHaMK, XaHJjIara OOJIOH 3aH
OalIBIT TOIOPXOMIIOX D3P acyyiaTyyAaac TagHa xamaapaH XyBbcard OOJOX XIPATJIATYUNH
XyJaJ11aH aBaX COHUPXJIIBIT WIPPXUIIIX 15 acyynT, TOXUpyyJax XyBbcary - apubKaaHbl OaHKTai
X0J1000TOM 9 acyynT, MOH XSHaJITBIH XyBbcard 34 acyyiaTeil Tyc Oyp HA3MCH?3p HUHT 195
acyyJsrTaac CyJairaaHsl acyyira OypAcsH oM.

CYJIAJITAAHBI YP IYH

CanxyyruiiH canbapbIH 3aX 33311 133p Yilll axuiiaraa spyysik Oyl apmnkaansl 11 6aHKHbBI
JIaBTarjacaH Tooroop 18 mIsmr macHel 3.3 cas yimwiyymsryadsc YnaanbGaatap xoTeiH 953,364
UProAUir® 3ax 300/MHr COTrOI 3yHH Y3YYJIDINTIOP CETMEHTUINX TYPLIMITHIH CyAalraaHuil 5X
OJIOHJIOT X3MA3H TOOIICOH. MOHTOJ YICHIH CTATUCTUKHUIH HATIICOH CaH] allbaH &COOp TOOIIOT
HACHBI aHTUJIaap TYYBAIP OJIOHJIOTHIT TOOI100J10X/100 18 60s0H 19 Hackr 20-24 HACHBI CETMEHT
PYY OpYYIDK, MOH 60-aac 193111 HACHBI aHTUJUTBIT ©0PYHIICOH O0JIHO. YUHp Hb apH/KaaHbl OaHKaap
YHTYITY YT XOPATIATUMHH TOOT MOHronm OaHKHBI CTATUCTUKUIH MO JaBXap/caH
TOOTO0p HIDDPXUHNIAT Oereen XxaArajiamk 333MIIUTYIUIH AaBXapAaaryid TOOT TOAPYYyJax
6omomkry# 6aiiB. Mitma3c YnaanOaaTap XOThIH HAaCaH/I XYPCOH HUUT XYH aMbIH TOOT 39X OJIOHJIOT
K y32H Kokpanuii Tomb€oroop Too1roxoa 382 racaH TYYBIP OJIOHIJIOT rapcaH 6a TYYBpa? HACHBI
aHTWJUIaap WYy HapuiBUJIaH aBY y3CIHUHN YHACOH 193p 1801 upranuiir cyganraans XxaMpyyJicaH.

® https://www.1212.mn/tables.aspx?TBL_ID=DT_NSO_0300_027V1
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Cypmanraanbl YaHaphIl Ccaikpyynax YyaH?3c ‘“‘outliers” Oyroy ancnariacaH yrrarai
ererJei 000X 234 XIPIMIdMYURH MAIPIIUIHIT Xacax, YIICIH 1567 XaparidrduiiH ereraesn 193p
OYH MHHKWIT? XuicoH. CymanraaHj OpOJIOTYIbIH €POHXUM MDIJIIJUIMUT XypaaHTyHJIaH
HATTIIK XaBCpaiT 1-11 y3yyidB.

TyyBpuitn 84% Hp 2 6a TyyH?3C A3311 GaHKaap yumwryyaasr, 71% Hp XaaH OaHKHBI
xapunuard, 76% Hb Xaaramamkraid, 66,5% Hb 2 TYyH?I3C 13311 XaArajJaMyKUWH JaHC 333MULAAT
xymyyc 6aiiB. HUiT xaaranamxraid upraauiin 68% Hb siMap HATH 333131 OaiiHa. Cynanraansl
TYYBpUHH HMHATISr Gaiinan Hb 30-49 HacHel, 4-5 am OynTdi, 2-3 XYYXdITH, TIPIICIH, I33]
OosoBcponTol XyBUiH Oaliryymnaran axwuiazgar, 1.2-2 cas TerpersHuii opJjorotoi, OpoH
CyylLaH]l aMbJiapjar, A0p Xasbk 2 OaHKaap YWITWIYYJIIAT TICOH XOB MasrTai OaicaH.

Xanramamokraid 1177 uprag Hb HUHUTARY 3454 nmanc 33>Mupidr 6a HukT gadcHsl 43,2%
Xaan 6ank, 17,3% ub ['onomt 6ank, 11,5% up XXb, 14% v Xac Oank, yaacoH 14% Hb Oycan
Oankyynan Oadpripk OaiiB. XaaraaamyKUHH JaHC 333MIIAT XAPITIATYAUHT YHITIHITIIHUN
TOpPJAO6p Hb aHTWDK Y33Xd4 HHUWT XaarajamxuiiH 31% Hp sHruiiH Xxyramaarai, 19% Hb
xyrauaaryi, 16% Hb XYYXIUHH I'3C3H TOPIYY TIPryyJk OaifHa.

02020610 OYH WUHIHCUN2DD XUUXOID OXAII0 MYYEPULUH XIMACIIHO CIMI  3YUH
Y3Y YA Imuiie moOOpXouicoH acyyimyyo Xop OHO8UMOU OAUCAH ICIXULS WAN2AX XYYUH 3YUIULH
WIUHIHCUN2ID XULCIH 662000 acyyim myc Oypulin Haudsapmart, YHIH 600umotl 6aux mazadnansie
MOOYOOJIOH XABCPANM 2-m HI2M2IH Xap))y/as.

Cynanraansl 131 XoMKUTIXYYH OypuiitnH KMO Hb Xy4uH 3yiin OypuidH XyBb/1 XaHTaJITTal
Oyroy 1-pyy oMpXxoH rapcan Teauiryi Tyc Oypuitn Barlett Tect p (sig) Hp p<0.05-aac Oara ytra
rapd a4 XoJ0OTI0ITOM K JYTHATACOH yUUp CyAairaaHbl OTeT 6] XYUrUH 3YUIUHH IUHKUIT)
XHIX)1 TOXUPOMIKTOM OaiiB. MeH HaiiaBapTail OaiinnsiH yrra 0.890-33¢ 193111 YHIATID Y3YYICOH
YUHp YT CyAalraaHbl HIKaT XOMKHUTIPXYYH (1-5 T3C3H y3YYIAAT) Hb OHOBYTON OANCHBIT MIITTIK
OaiiHa.

OreryiitH HalBapTail OAMIJIBIT IIAJNTACHBI Aapaa XYYUH 3YWIMIH ITHHKUITIAT XUIDK,
TYXaH HAT XAOMKUTIIXYYHHUT WIDPXUMINX Oaril acyysT Hb 36B Oarmaj Oartax Oairaa 3COXHUIT
mayiracad. XYYdWH 3YWIUHT WYY CalH YHDJITIITIH OOJITOXBIH TYJA acyyJdTYyIbIH JTOTOO
KOPPEJSILMIH MaTPULIBIH YTIYYIbIH XyBbJA YHAIr39HUN manryyp (0.6)-aac q00m yHAJIITICHH,
xamaapan Oaratail acyynaTYyIbIl XacaX TOOLOH, TyXaWH acyyiaTyyl XY4YMH 3YHJIMHT OypoH
TOJIOOJDK YaJlax 3C3X XYPTIA Hb TECTIDK YP JYHTIN acyynaTyyIbIl YII33C3H. TyxXalH YUIUIHIT
COTTAJ 3YHH Y3YYIDATHAT WIDPXUMIIK OYX XIMKHUTIIXYYH 00J0X €O (XIPITIRPIHMINA AT,
yxaasar 00JIOH CITIJI XOIJIOJIMIH CHI2J1); OMIIToI] (TeceeInK Oyl Iyp TOpX, YaHap, IPCIAI), TAHUH
MBIXYH (MIIR3J19I1), O caHaM K (MAIUIAT), XaH 1ara (MUTraJ1, M3IPIMIK) O0JIOH 3aH Oaiinaln; MeH
XyJaJJaH aBax COHUPXOJI, CITTAJI XaHaMXk, YHIHY Oaiian Tyc Oypasp TOOLCOH. XAIMKUTIIXYYH
OypuifH XY4YWMH 3YWIMHT TOOLICOHBI Japaax Yp AYHI YHIICISH CylairaaHbl TaaMarjajbil
nlajraxaac raJHa KjiacTep MHUHKUIT? XUIK CETMEHTYYIUNUT YYCTICHH.

WHIr3371 cOTraM 3yHH XOMKUTIPXYYHYYA?3P CErMEHTUMICOH Yp AYHT “Tom 5 XyuuH 3yiiinc”
3arBapT TYJITyypiaH Oyca Y3YY/IATTIU XaphIlyyJDK, CETMEHT OypHiiH CAaHXYYTHIH 3aH OaiiIiIbIH
OHIUIOTMHT Japaax XYCHAI'T3/{ HAI'TIHH Y3YYJIB. (XYCHAIT 2)
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XycHart 2 CaHXYYTHIAH 3aH TOJIOBT HOJIOOJIIOT XYBb XYHUH 3aH Oaiiair 0a cITIIJ 3yHH XAMKUTIIXYYHYYA, XYH aM 3YHH OHIUIOT, XyBHAp

XyBb XYHUi 3aH 6aiyIBIH “Tom 5

XyBb XYHUH C3TTAII 3YHH IUHXIP

xyuuH 3y#nc” 3arap (OCEAN) CEerMEHTUYMWICOH AYH %ﬁ
X
<
§ & ED; XYH aMm 3YWH XYBbJl HUUTIAT
= = s g 5 | wmHX yaHap
CaHxYYTHiiH 3aH TOJIOBUHH OHLJIOT (0] C E A N a Za =2 Sa &~ = x
58 £9o EX¢ g 25| 3E
E,( = >§ = % g = = I c% % 5\ g
08 08 58 O& X&| KXo
= 30-34 nac (18,9%)
55 Dp-38%, DM-62%
SY CaHxXyyruiiH  3pcadmddICc  3alICXUibK I'apiacan (68.9%)
5 ‘3 yaaaar 4-5 am 6ynait (51.8%)
SIS . 433 509 36.6 426 56 | 457 50.6 53 61 726 | 213 . o
a8 (Axwmiryit  6omoX  yemdd  30pHYIDK 2-3 xyyxaarai (48.2%)
gz xXaaranxaMkTail Oaiimar) 2371 6omoBeponroit (72.6%)
5 8 XyBHitH Oaifryysmaran
axmutagar (41.5%)
MeHree wiyy yp AYHTOH Xaiaraijgar 3aH
TOIIOBTIN. 439 482 311 471 418
\ (XanaramamxuitH xyyraac xyy 6ommor)
3 5 . 40-44 wac (17,3%)
= CaHXYYruifH MEHEXXMEHT caiiTald, OHuep Dp-25%, I-75%
8 XaArajaaMmKTaH, naaTraiTai. 22.6 549 609 591 655 (531 412 478 646 743 | 28.3 Fapnaca;l (65.9%)
o . i .
g 5 (XagraxaMxuifH TaHCHBI TOO 2-00C J[331IT) 4-5 am Oyt (51.4%)
SN i .
5 Oproii Gosox maraznaz bara. 287 327 248 338 30 2-3 Xyyxonoid (44.7%)
= (Smap HroH 3901 Oaiixryh) T3 GomoscponToii (72.1%)
s XOT OHIOP 3531 ABJAITYH. 864 879 849 868 89.8 XyBuitH Gaiiryynnaran
:; (MnoTtekuiiH 3331ryii) axwnazaar (38.1%)
329:HiiH KapThIH d¢cpar Oaiizar 909 928 881 90.2 92.6
(Kpemut xapTHBI 33311 OaiiXryit)
= o CaHXYYTHIH 3pCcadIMiT ofuirogor 40-44 nac /17,4%/
é E § ’E (ToTraBapT rapaxjiaa 3opuymk | 39.7 456 354 365 447 | 453 59 61.5 41 51.6 | 255 Op-36%, OM-64%

XaJrajamkTai Gaigar.)

I'apmacan (65.8%)
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3331MHH KPEeIUT KapThIr XIPITIdX TypTait

4-5 am 6yt (55.9%)
2-3 xyyxaarait (46%)

K N 9.9 7.2 119 938 7.4 2371 6omoBepounroit (70.8%)
(Kpeut xaprait) XyBHitH Oaifryysmmaran
axwtagar (42.2%)
CaHXYYTHITH 3pCIIdI TOOIOX00 MYy
(TaTraBapT rapaxmiaa 3opuymk | 15.2 217 118 138 20
'5 XaJrajaMmKTai 6ansar) 25-29 nac (17,4%)
= CanxyyruilH = 3pcadmdac  3aliacxuiix 3p-27%, ImM-73%
< 0
S yagaMx Myy I'apiacan (62.4%)
= 7 (Ypbauunman — TOOLOOTYH — TIHITHIH 25 27 217 R228E 309 49 459 533 634 758 |19 4-5 am Oynraii (55.8%)
- 3apIai/ 30pHyYJIK XaaraaaMikraii Gaiimar) 2-3 xyyxaarai (45.5%)
g CaHxXyyruifH Tanm [3p IIyZapra 3aH 2371 60omoBeponToii (68.8%)
= TOJeBTIH XyBuiiH Oaifryysmmaran
an (Haiiz Hexem, xaMT oioHTOWroo marmir | 21.1 243 236 236 25.4 axwaaar (38.8%)
OHTOPYYIIX, asulal] sBaxal 30pUYIDK
xaarajxavkTai Oaigar)
= 39511 aBax XaHzJararai
,§ (3:33J'IPII>1H yimamar)s aBax Ik Oankaap | 43 349 425 416 481 35-39 mac (17.3%)
S YATYYI5T) ) Dp-39%, Im-61%
§* 2 ée[\)'eHre YHHID I/IXTBI/IU6I/IIé.I 189 ss 205 214 N I'apiacan (70.9%)
e T alip opoH cyyuraii OOJOXBIH TyJ[J . . . . ] 4-5 am Oyntoit (53.7%)
E § xamranavoaii 6aiaar) 473 473 509 591 69.1 | 227 |, xyyxoamaii (50%)
< T )
= © CaHXYYTHIH 3pCAIHMAT Myy TOOIIOT 15.2 217 118 138 20 Aoon §OHOBCP oJrTon (64.5%)
5 XyBHitH Gaifryymmaran
= N o . axxuuianar (41.8%)
3 CaHXYYyrHiiH ~ 9pcadimac  3alJICXUiX o5 27 217 238 309

YagaMmx Myy

Ix cypsanoic: Cyonaauuiin mooyoonon
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Cypmanraanj OpoJIOTY/IBIH XyBb XYHHH 3aH Oailiieir TomopxoiicoH “Tom 5 XxydwH
3YWJIC” 3arBapblH CErMEHT OYpHHH CaHXYYTMHAH 3aH TOJIOBUMH COTIAJ 3YWH IIIHHKAWUT
Tonopxoinoxaoo cyanaad JlomuHuka Me3on (2019)-uit “CaHxyyruilH X3parjdsrdviiH 3aH
TOJOBUUH CITTAJ 3y~ COIPBT XAPATIIDTYMNH MIUHKIINX YXaaHbl OJIOH YJICHIH I[yBpal HUUTIJICOH
“Cotran 3yiH oHIroW Oyc 3aH OaiaibIr Wdpxuimr-Tom 5 xyunH 3yiic” 3arBapt (Maisan,
2019) GartcaH XyBb XYHHIH COTIDJ1 3YHH YaHApbIH OHIUIOTHWT TaiibapiiacaH IIWHK 4YaHapTai
XaphIlyyJaH XYCHAI'T 2-bIT' 00JIOBCpPYYJICaH. YT 3arBapblH OHIVIOT Hb “XYHHH 3aH Oalja Hb MKW
ToCcTIi 0a e6p eep TYBIIWHJ sUIraaTail OHIIOTTOW T3XK Y3J9T” Yy32)1 OapUMTIANBIT AaraH J23pX
XYCHAITUHH Yp AYHI Xapbllyyjaxjaaa 5 3aH Oaian] yHAICIICOH CErMEHT Hb CaHXYYTMIH 3aH
TOJIOBUIH Y€l TyXalH IIUHX YaHap A33p Map M>KUJ1 OOJIOH suiraaTail caTraj 3yHr raprax Oairaar

CyJlairaaHbl acyyirbH Yp IYHTAH X0100H XapbllyyiacaH. Y YH:

[unuiir canaaunax 3aH 6aitnan (O) cermenT: CaHXYYTHUIH 3PCIAIIIC 3aMICXUIDK Yajar,
“ASKUITYH 00JI0X Yead? 30pHYIDK XaaradamkTai 6aiinar”’. Tarax1ma 9H? CETMEHT Hb yXaMcapTau,
COTIDJIUIH TOITBOPTOM 3aH Oaiianrtail cerMeHT?/1 6arTcan opoJlorya0oc uiyy Oaibx yamaaryi
OaifHa.

VYxamcapraii 3an 6aiigan (C) cermeHT: MoHree wiyy yp AyHT3H XaArajijar 3aH TOJIOBTIH,
“XanramamKuiH XYyradc XYy 0010T” TACOH ManTyypT ux anxaapaar. CaHXyyruiiH MEHEKMEHT
caiTai, 2-00C P11 XaAraJaMXKHHH JaHCTaid. OpTdiit 6omox Marajian Oara, “SMap HATIH 33371
Oaiixryit”, x3T eHAep 3731 aBnarryid “UnoTexkuiiH 333iryi’”, 333JMiH KapThIH 3Cpar Oaipar
“Kpeaut kapTHbI 33311 OalXTyil” IICOH acyynTaj Uayy OHIep YHAIID 6rceH Hb I3 MIHUHKHUT
©6pTe6 XYJIIOH 36BII66pY OalfHa K Y3CIH.

Hoasnrtait 3an Oaiinan (E): CanmxyyruitH spcipnuiir oitnrogor, “TaTraBapT rapaxjaa
30pUYIDK XaJarajamkrail Oaimar” 4, 3900UHH KpeIuT KapThIT X3POIVdX AypTail IIHHXUNT
mranraxaa “Kpemut xaprtraii” racaH acyynrtan Oycaj] CETMEHTI3C WIYY JlaBaMrail XyBb 333J1K
OalicaH.

Huiintoi 3an Gaiiman (A): CaHXyyTHIH 3pCAdI TOOIOXI00 MYy, “TATraBapT rapaxmaa
30pUYJDK XaArajaMyKTal Oaiaar’ ITICOH acyyaThIl XYJII9H 360BIIOOPOOTYH OPOJIIOTYIbIH TyXalH
CErMEHT?]] F3JPX XYBHAp XapbIyyJK Y33Xd3J HUHITAN 3aH Oalinantail X3paridruuj MUHUAT
caHaawyiax OOJOH HP3ATTIH 3aH Oaifiantail X3parasryjdc WIYY XYJI33H 36BII6epceH OaiiHa.
“Yphauniian TOOLOOTYH I'HATUIH 3apAaji 30pUYIDK XaaralaMKTai 6aiiar’ acyyaThIr HIITTIH
3aH OaifanTail CErMEHTTAIH XaphllyyjaxaJ XapbLaHTyil Oara XyBHHT 932JDK Oaiiraa Hb TI[
©OpUITe6 CAHXYYTHMHH 3PCADIIIC 3aWICXUIX YagaMX XapblaHryid Oara ra»k JyrHACOH OaifHa.
['x/193 197 caHXYYTUIH Taj I33p 1Iyaapra 3aH Oaiganrtait Oyioy “Haiiz Hexel, XaMT 0JIOHTOUT00
Laruir eHrepyysnx, asjiainj sBaxa] 30pHYIDK XaArajamkraid Oaiiiar” racsH acyynrtaj eHIep
YHOITID ©erceH. Oepeep XdJI0A1 Hal3 HOXOJ, XaMT OJIOHTOHTIOO IarMir ©HTepeex Yl
aXuiularaasj 0ycaaac TyclaM)k aBaxaacaa WYy eepee 30XMIlyyJax 3aH TeJeBTIH XyMyyc OaiiB.

CortranuitH TortBopToil 3aH Oaifman (N): DHd cerMeHTHIH Xdparidruuja Oycaa 3aH
OalianTtail XaparadrduaTIN XapbllyylaxaJ 33JIMHH YHIUWIrsS WIYY UX aBaX COHHUPXOJTOH.
XOpoHre YMHI? HXTAU OHWI, CAHXYYTHHH SPCADIMUT MYy TOOIUIOT, CAaHXYYTHHH 3PCIRIAC
3aJICXUIX YaiaMK Oara rak eepcIuinree TyrHACOH OaitHa.

Co1371 eHAep CerMEeHTd/] yXaMmcapTaid 3aH OaifianTtail XaparidryAuiiH 33719X XyBUIH KUH
wiyy Oaiiraa Hb 3HD? CErMEHTHIH XAPITJIATYU Hb MOHTOO WIYY YP AYHTAU Xagaraiaar Oymy rap
OYJIMIAH X3PITId, XYYXAUWH OOJOBCPOI, alOYITYH Oal[UTBIH XAPITIRIHI TYATYYpJiaH XyAaiaaH

44



aBax WMHABIpUIr rapragar OaiiHa. TuiMAPAC X3PATUPIHUIM COA3IAA Hb YHIACIIH TyXalH
XOPITJIATYUNH XyJaJJIaH aBax MIUHABIPT HOJIOOJIOX ©JI00JITHHT OMii 00JIT0X X3PITrTIil.

Oirorn; eHAep CErMEHTH/I HARIITTIH 3aH Oaljgantail X3pATridryAuiH 33719X XYBUWH KUH
wiyy Oatican 6a 3H? XdpATidruuy Oycaj 3aH OaimanTail XOpITIdTYIUHH XYBbJ XaAraJaMKXKUHH
YWITUMIATHAN OHIVIOT, XYY, Xyraliaa, ad XoJOOr IJIbIT WIYY caiiH oinroaor GaiiHa.

TanuH MPIPXYH 6HAep CErMEHTd] MOH aAuil HI3ATTAIU 3aH Oaiimantail Xd3pATiasrdui
TAPTYYJICOH 0a XaJraraMXHH YHITUUITIAT COHIOX100 MAI3AIUIMIMH HaiiiBapTail Oaiinai, yaHap,
alllUT TYCBIT Xapraji3aH COHIOJIT XUMCHH.

Oif caHaMX OHIOpP CETMEHTIl yxamcapTail 3aH OaijanTtail XdpATJdTYua WYY
JlaBaMraijcaH IMIMHXKTAW 0a yr Xdparidrduj xXaArajiaMkK, CAaHXYYTUWH YHITUHITIIT COHT0XJ100
0OpUIH MIUIdIT TYATyypiax Oyloy oil caHavkul Oaiiraa OOrMHO OOJIOH YPT XyraiaaHbl
MB333JI3J1/1 YHAACIIPH XyJal/IaH aBaxX WUNABIP raprajar axao.

XaHju1ara 3epar CerMeHTd]] HUMITAU 3aH OaifanTtail XoparidryiuidH 337139X XyBb OHAOD
Oaiican 0a TAArIIP Hb MAIJAPIMK, MTIDI YHOIMIIWI T33P YHIICIDH XyAalJaH aBalT XUUIAT
TOOUNTYHN XaAraJlaM>KUUT allIUTTail XOpeHTe OpYYJIalT, 3aJIyy HacHaacaa 3XJIdX X3PITTAU 33T
JIP3p cCaHall HATJCOH OaifHa.

NitHxyy c©3Tran 3yHH X3MXKUIJDXYYHIIP OJIOH sJraaTad CErMEHTYYA YYCCIHA3P
cyaanraanbl axiblH  “Hi-CoTranm  3yHH XOMIKUTIPXYYHYYA Hb XOPAIVIdTYMWH  siraaTai
CEerMEHTYYIUHUT YYCTH?” I'ICIH YHJICOH Taamarsaj OariaracaH.

JYTHDJT

OnoH yJACBIH TYBUIMH J3X OHOJI, INPAKTUKUIH CyJairaaHaac xapaxaj 3ax 333JUiH
CEerMEHTWIANJT XYH aM 3YHH XOMKHUIIIXYYHUHT XIPITJIATYUiH CITr 3YH, TeneB Oaiigan 6010H
ra3ap 3YWH XOMKUTIPXYYHTIH XOCIOH X3PATJIACOH Hb TYIIIMAJI Xaparjax OaiHa. Xi3auiranp
OHOJI, MPAKTUKUIH Y33J1 OapUMTIIAJ, X2PATJI) TaCPANTIYH 00pwIer1ex Oaiiraa 00JI0BY MIWHKIIX
yXaaHbl XOT)KWIJI CY/JIAa4/IbIH OJIOH ypraird, OyTI2IId caHall OaifHra spaJiT X3parupdTiid Oalicaap
Oaifraa rom.

Cypanraanbl axJIBIH Yp JYHID2C Y3B2J1 COTION 3YMH CETMEHTWIDNIJ AallWIIajfar
X3MKHUTIPXYYHYYL Hb Malll ©preH Xypa T3 Oaiiraa Hp xaparnax Oaifna. Tuiimp 3an Gaiinan,
CHJ3J1, OMIITOLL, YH? II9H, XaHJJlara, aMpApalibiH HJI3BX, COHUPXOJ OOJIOH Y331 0010J1 33p3r XyBb
XYHUIT MIDPXUIAISX OJIOH XOMXKUIJPXYYHYYAMHT Cydalbk, XyH am 3yHH OoioH Oycan
XOMKUTIDXYYHYYAMUT XaMTaj Hb XOP3MJIdX O0JOMXKTOM Tk Y3CoH. CerMeHTWIdNIMIHH CITIAI
3YWH XOMXKUIIPXYYHYYAUUAT coHroxnoo Kornep, Kemnep HapplH X3p3IVIdrduilH 3aH TOJIOBUNH
“Oneery-xapuy YR OHOJIBIH 3arBapT YHIICIOH CHTIAJ 3YHH MIMHXKYY OOJOH XyBh XYHUN
3aH Oailinaap snraaTtail cerMeHTYY OMii 60JIrox apradiaaslr 60J0BCPYYIax 30pHIITO I3BIIYYIDK,
CATIJI 3YHH XOMKUTIPXYYHYYIUNAT TOTTOOX, TOATIIPUIT TOIOPXOMIOX aCyyJThIr O0J0BCPYYIIax,
06arnax, Imanrax, TECTI3X, CyAajdraa asaxX, [JYH [IMHXKWII3Y XUHX, CITIA1  3YHH
XOMKHUTIPXYYHYYII3P CErMEHTYY/ YYCTIX OOJIOH 30PWMITOT 3aX 333JIMHUI TOAOPXOMIIOX 33pAr
QKITYyJIBIT XUIK TYHITIICIH 00JTHO.

CerMeHTWIIUIH XIMKUTIPXYYHYYAUNT OYpaH WIBPXUMIIX acyynra 00J0BCpyyiax Hb
ManI yyxain yis siBi oM. CoHrocos xamkuradxyyH Oypuiin KMO Hb 1-pyy olipxon, Barlett tect
p(sig)<0.05 Oyroy au xombormontoii, Cronbach’s alpha 0.890-33¢ 3311 rapcan Hb Cygairaanj
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alUTiiacaH CdJPJ, OWITOL, TAaHWH MADXYH, Ol caHaM, XaHjajara OOJIOH 3aH Oaipay 33par
XOMKUTJPXYYHYYIUNAT  TOJIeeJeX  acyyiaTyyld OHOBUTOM TOAMUIYW XYUYMH  3YWIHIH
MIMHXIITIHUHN YP AYHIIAC XapBasl XOMKUTIIXYYH OYPUUT TOXHPOX Oaruaj xamaapyyscaH riadr
Hb OaTiaraaa.

Cotran 3yMH IMHKXUWH XOMKUTIPXYYHYYA23p CyJalIraaH Opoorybll CErMEHTUIIXA
CHJI3J1, OWJITOI, TAHUH MAJPXYH, OM caHamMk OOJIOH XaHJjIaraap suiraataii CErMEHTYYA YYCCOH 0a
THAMIIPUNAT XYH aM 3YHH XOMKUTIPXYYHYYATIH XaMTaja Hb aBu y39X37 TyC OYpIdd OHIUIOT
Anaraatail CerMEHTYYAMMr yycrax uancad. WHracH»p cynanraansl axuibiH “H.-Catran 3yiH
XOMKUTIIPXYYHYYL Hb X3PATJATYUMH sUlraaTail CEerMEHTYYAMMI YYCTOH?” TAC3H YHJCOH
TaamarJsan OaTJiarjacaH.

Nurana “Tom 5 XyuuH 3yHiIc” 3arBapT YHAICIICOH 3aH OalIbIH 5 cerMeHT O0JIOH COTIII
3YWH MIMHXUNAH X3MXKHUTIPXYYHYYII3P YYCCOH CETMEHTYYAMMI XOOPOH]I XOCOJIMOJ apraap
HOITIOH XapblyyJDK Yp AYHA Hb CAaHXYYTMHH 3aH TOJIOBHIH sulraaTail CErMEHTYYIUHH AYp
TOPXUUT Ouit GONrocoH. DHIPAIC HIMHUUAT CcaHaaujard 3aH OalmanTail Xymyyc CaHXYYTHMiH
APCARIIIC 3AUICXUIDK Yaajar, yxaMmcaprai 3aH Oaipantail YWIWIYYJIdrdua Hb XaArajJaMKuiH
XYYI3C XYy 60a10T OYTIITIPXYYHHIUT COHIOXK MOHIee WYY Yp AYHTIH Xaaramaar, 3931 aBax
COHMPXOJTYH I'3COH OHIUIOrTOM OalicaH 00J1 HIIATTAM 3aH OalaanTail Xapariadryuj CaHXYYTUiH
SPCARIUUAT OWUITOJOT, KPEAUT KapThIT aluriax AypTaid 3aH Oaipanrtail Oaiican. Hulnmdit 3an
Oaiimantaii CECTMEHT Hb CAaHXYYTHIH DPCIRIUUT TOOIOXI00 MYY X3JMA 4 CAaHXYYTHHH XYBbII
nryzapra 3aH TeJIeBTIH Oyloy Hali3 HOXe] XaMT, OJOHTOMIoo Laruiir eHrepeexnaee Oycraac
JMKIIT aBAArTYH XyMyyc Oaiixa COTTAIMITH TOTTBOPTOM 3aH OaiianTail Xapariadardu 33311 aBax
IypTail, 0epuitHXee CaHXYYTUHH IPCIDIIUNT TOOLIOXK YaJIar TICOH OHIUIOTTOM Oaitnaa.
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XABCPAUJIT 1. TYYBIP OJIOHJIOTHH EPOHXUI MD133J13J1

XYH aM 3YHH M3I33.131 n % XyH aM 3yHH M313371371 n %

Xyiic Iapmantuita 6ainan
Oparmi 485 31.6 I'apmesn 992 64.6
oo 1051684 | o o romotaeon, o) %4 35

Hac Acxui opXIIITUIH Galnan
18-24 249 16.2 Tepuiin Gaiiryysuiara 310 20.2
25-29 246 16 XyBuiiH Oaiiryyiuiara 614 40
30-34 263 171 XyBuapaa Ou3HEC IPXIATY 183 11.9
35-39 196 12.8 OV-bIH Oaiiryyrrara 12 0.9
40-44 225 14.6 XyBuapaa XemenaMep dpXIIArd 112 7.3
45-49 147 9.6 OroyTtaH 168 10.9
50-54 112 7.3 TatraBapr 68 4.4
55-59 56 3.6 Askunryi 69 45
60+ 42 2.7 OpxuitH opyoro

BonoBcpon 1 cast Terper XypTan 465 30.3
Bomoscponryit 6 0.4 1.1-2 cas terper 607 39.5
Bypan Oyc 60moBcpon 46 3 2.1-4 cas Terper 310 20.2
BypaH nyrn 6omoBcpon 371 24.2 4.1-6 cas Terper 83 54
Tycrait nyan 1071 69.7 6.1-8 cas Terper 24 1.6
3371 60m0BCpoI 42 2.7 8.1- cas Terpereec 1311 47 3

Ix cypsanic: Cyonaauuiin mooyoonon
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XABCPAIJIT 2. CYJAJITAAHBI BATII ACYVYJIT BYPUIIH TOJI06JI6X YAJIBAP BA
HAVIBAPTAN BAHUJIJIBIH YTT' A

Cynan- :
. Cronbach's
CaTrait 3yitH XOMXKHUTAIXYYH raaHbl alpha KMO
acyyunr
Ousnonoruitt xaparie3 (NPh) 3 0.902
_ | Aroynryita xaparis (NSs) 3 0.781
Xoporuoouit Huitrmuita xaparms (NSt) 4 0.901 0.945
o (NM)
XyHamrax xaparids (NSe) 4 0.827
Conpn-(M) Oepuiiree HIPXHiLIX X2pariHs (Nsa) 5 0.890
E;\a;;nar M ByTasrmpXyyHHIAT YHAI9X 00bEKTHB Oaiiiai 10 0.890 0.886
Cotran Depor cotran xeanei-(EMP) 11 0.940
Z:;[;I;J(I;;I/E Ceper catran xemien-(EMN) 18 0.951 0.939
Teceemx Oyit | baHKHBI IYp Topx 10 0.902
ayp Tepx (PI)
Oiiron-(P) Teceeinx Oyl | XaarazaMkuiiH oinron 4 0.870 0.938
ganap (PQ) XaaranaMmxuiiH mmaapiara 8 0.833 '
Teceemk Oyii | XaaramaMKHHH 3pcadI 2 0.828
spcmn (PR) XazaranaMKuiH ereex 4 0.695
Mbamasumitd yanap (LIQ) 3 0.914
Mbmauuiin HalaBapTaii 6aiigan (LIC) 4 0.912
TaHuH
vomxyii-(L) Mo (LI) Mbmrammmiia x3parmdd (LIN) 2 0.812 0.965
Mo mamana xanaax xaumiara (LIA) 3 0.905
Mbpamuiin ammr Tycrai 6aimgan (LIU) 2 0.847
Mbamuir xynsH aBax (LIA) 2 0.892
Oif  caHamx- Cy6bextuB mamimar (MKS) 5 0.887
(Me) Maar (MK) 0.932
O6sexTB M3 T (MKO) 4 0.897
Mo apamx (AF) 10 0.949
Xanara- (A) Ve (AC) 6 0.925 0.959
unniir canaaunax 3ax 6aitnan (EP) 5 0.899
. VYxamcapraii 3an 6aiinain (CP) 4 0.874
3}:}; 5 Gaitnan Huiinrait 3an 6arigan (AP) 5 0.917 0.950
CoTranuiiH XeAenuitH TorrBopToii 3aH oaiiaan (NP) 6 0.912
Hoanrroii 3an 6aitnan (OP) 4 0.729
XynmangaH aBaX COHUPXOI 14 0.962 0.945
CaTran xaHaMx 5 0.940 0.937
YHoHY Oalinai 3 0.909 0.903

Ix cypsanic: Cyonraauuiin mooyoonon
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XYPAAHI'Y1

Joaxutii XyH ambii Moo, HASMWUIL, A8MO MAWUHBL XIPI2LII HIMIOIXULH XIPIIP XOMbIH
aABMoO 3AMbIH 30PUUX XOOOJ2O0HUL YOAAUPA, MYSHCPIT HCUTIIC HCUTLO HIMICOIX OOJICOH Hb
XOMbIH YOUPONIA2YYOblH 3y233C A8Y XIPILAHCYYIIX ECMOU 2071 Apea XIMAHCIIHYYOULH HIE OOJIIHCII.
3ambin myescpanuie 6yypyynaxad uUxidxaH X6peHze uwaapoazoode myi mIIEPUliH X000206H,
MON6GIOIMULE OHOBUMOU 30XUOH OA2YYIaX OHONbIH 3A26apyy0ao myncyypiaH WUutiosdp 2apeax
Hb XAM2ULIH 368 WULIO3] 23092MAU CYONAauuo Canal HUii03e 6aina. JHIXYY cy0aieaanvl 30puieo
Hb Bapoponuin 3a26apm myneyypaan Yiaanbaamap xomvlH asmo 3aMblH My2xcpauiie 0yypyyiax
bonomdicutic mooopxouinoxood opuwuno. Cyoanreaanoaa Oud asmo 3amvbiH My2xcpIiuLe 0yypyynax
bonomaxcmou 5 oynze 52 600noevin y3yyaaamasc caona MMCG cyoaneaanvt mesmati xammpau
2000 upe3033c acyynevin apeaap m30337121 yyenyynas. Cyoanreaanvl 3apum yp OyH2IIC 0YpbO8all
5 Oynve y3yynsimasc HUUMuH ma38pULiH YIULT4UL2I92 XO2HCYYAIX YUSTINIUNUH APead XIMACIIHYYO
Hb XaMeullH Ux yp HOI00mail, map OYHOAA a8moOYCHbL NAPK WUHIYUAIN, MAPUPYMbIH OHOGUMOU
MONOGIONIM, ANCAbIH VIH XAMAH Yazuiie HI8MPYYasX 0010H MOMOOXOH 3aXyy0ble HYYA2IX 33D
apea XoMA*CIIHYYO Hb 3AMPUIH MY2AHCPITULE OYYPYYAAXA0 XAMSUTH VP HOJLOOMIIL 2IHC 2aAPHUII.

Tyaxyyp yr: 30puux xypa, TIBPUUH X3PArcall, 30pUnrd, HUMTUIH T33B3p
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OPHINJI

AJnBaa yJIChIH TOMOOXOH XOT CYYPHUH, T3P AyHJaa HUHCIIAI XOTO Hb 3aCTUIH Tra3ap, ax
yiu1aBap, 00JI0BCpOI, Xynaijaa YHIYMWIrad, HUATMUIH Xapuiilaa 33paT OJI0H HUHUTHIT eepTee
TaTCaH TOJI YWIABIPIAI, YHIUMIT3 Hb TOBIOpPCOH Oaiaar. ['9Bu yyHMIT33 napaaj XoT AOTOpX
aBTO 3aMbIH X6I6JII0OHUI 3pUUM Hb YPIaJDK HIMAIAXK Oaifnar. XoT JoTOpX ayaa OOJIOH 30pUHX
TIOBIP Hb XOTBIH XODKHIJ HXIIXIH YYpIr TYHIPTIT Tyn "Xomwin amun cyoac” 1%
HApJArAAT. XOTHIH OPIIMH CYYTYJIbIH TIIBPUNHH X3PITCIIdP 30pUMX XOIPATIPd Hb Oaipiiui,
naruitH Oyc, 30p4HMrdabiH Oycaj OHIUIOT IIMHXKIIC Hb XamaapaaJ] MX39XdH sUIraaTail Oaifmar.
Oepeep X3m0371, 30purk Oyl HPrIIUAH syraaTail XdparuddHA Hb HHUWIICOH Tepesl OypuitH
TIIBPUMH X3PATCIUIH YHITUMITAT caHall 00JITr0X Hb WYY TOXUPOMIKTOM FOM.

ToMO0XOH XyZaniaansl TOBYY/l, TOPUIH 3apUM YIUTUMIT33, XyBUWH aBTOMAIINHbI ©pIOH
X3PAIII33 339P3T Hb XOTBHIH aBTO 3aMBIH TYIKPIJJI XaMTUilH UX Heseesner. Tyrkpan ux 6aiix Hb
XOTBIH Upra O6ara Xyparai 30punx, UX epTer 3apIlyyliax, Xyp33J3H Oyl OpUHBIT JOPAYYIax 33par
OJIOH TAallblH COeper Yp JaraBpeir Oumii Oonromor OaiiHa. Hor Tamaac HUNTHUUH TIIBpUNH
YIUTYWIIT3H] UPraJ CITIRIT XaHAMKIYH OaliX, HUWTUIH T33BPUIH XYP3JI133 00JIOH COHIOIT MYy
0aiix, HeTe® Tajaac XyBUWH yHaaraap siBax Hb WIYY TaB TyXal, XyBHIH aBTO MAIllUH XYAaJIax
aBax epTer OOJIOH IIaTaxXyyH, 3acBap YWITUMITI) 33pAT Oycaj X3pIriaddHUM 3apaan O6ara 0aix Hb
UPIYAMNAT XYBUIH yHaaraap 30puuxo]l Xyprax 06ereen yp AyHA Hb XOTBIH aBTO 3aMbIH TYTXKP3J
HAMOAIJIIX HOXIION 00JIOMXK OYpIaT OaitHa.

VYHagar nyryi, aBTOMaIIlH, aBTOO0YC, TaT TIP3T 39P3T XOTHIH TIIBPUNHH X3PIrCayyAURH
TYHIPTIRI, caHasl 00irok Oyl YHIIYMIT9HUM TYBILMH, 30PYUTYJABII TaTax 4yajaBap XapwilaH
aaWIryi oM. DIMHH 3acardfblH H3P TOMBEOHJ HUIIYYINITIIPID TOAMWIYH DPIATHHH IIMHK
yaHapaapaa suraataii Oaiimar. 3aM TI9BpPHIMH IIWHD CUCTEMHUHH TOJOBIOTeeI COHTOXJI00
30PYHUTYBIT TaTaX OOTHHO, YPT XyrallaaHbl HOJIOOJUIMUT aHXaapaaTail aBd y39X XdPIrTdi. DArnp
HOJIOOJUTMIH UX9HX Hb MOHTOH TYHI33D WIDPXUAIIX OOJOMKIYH YaHAPBIH IIUHX YaHAPTAH 3CBAII
aImmr, 3apsiaa 0ycnan MWDKYYIIAT Hb TATIIPUUT YT OWIIOOX MANTraaH 00JI0XTyi oM. 3apum
TOXHUOJIIOJI XIPIrJIArY O0JIOH XIPIMJATYMMH alllul COHUPXJIbIH TOJIeeX 3apAajl Hb CHCTEMUIH
XOPOHTe OpYYJIaNThIH 3ap/ulaac Wiyy Oaiinar tanrail.

MoHron yiacelH XyBbJl HUHT XyM aMmblH 48.1 XyBb Hb HHHCIAN YiiaaHOaaTap XOTOX
ampaapaar 6a 2021 oHj XUICOH TEXHUKUWH XSHANTBIH Y3IATT HUAT 723,2 MSIHTaH aBTO MAaIlluH
xampar/caHaac 2.2 XyBb Hb aBTO0YC, 22.4 XyBb Hb aUaaHbl MallliH, 74.2 XyBb Hb CYY/UIbIH MaIlIHH,
yiacsH 1.2 XyBb Hb Tycrail anruianj Oarrax aBTO MallMH Xapbsanarjax OaiHa. Tyc yiceiH
HUWIM, 3JIMAH 3aCTUHAH XOIKWJI, XYH aMbIH ©COJIT 33p3r OJIOH XYYMH 3YWJIPAC IanTraank
CYYJIMIH )KMITYYI3 aBTO MAIIMHBI X3P3Ti133 00JI0H UMITOPT IPUMMTII HAIMAI 13X 00/1K33. Oepeep
X3J103J1, TEXHUKUIH XSHAJITBIH Y3JIIT XaMparjcaH aBTo MalluHbl Too cyyiuiH 10 sxxung 131.4%,
cyysuitd 20 xung 677.1%, cyymuiin 30 sxxun 1557.9%-uap Tyc Tyc ecceH OaiiHa. MeH Huiicman
XOTBIH XYBBJ] XOT TOJIOBJIOJIT MyyTald, aBTO 3aMbIH JI3/ OYT3I] XOrkeeryi, HUUTUIHH T33BpHIiH
X3PArcdJl XaHTAITIYH 33pAT OJOH INAITraaHbl yJIMaac aBTO 3aMbIH TYIKPAJI JKUIDIC KU
HAMAIIIRK OaifHa. XdAUNUr33p CYYJIHUHH XKUYV XYBUMH T3BPUNHH X3PATCIMNUT AyTraapblH TATII
0OJIOH COHATOMroop Hb aBTO 3aMbIH XOOJTe6H]l OpyyjaX, TeB 3aMblH HATJIYI33p 3THA3II3P
30puyyJaxryi 6aix rax M3T apra XaM»k33 aBy Oaiiraa 4 @ JUUT XYpT3J OOJUT yp AYHID? OTeXTYH,
TYTKP3J UXTHH X3BI3p OaifHa.
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COJIBUMH XYPIIH]I CYUIATACAH I'OJIJIOX BYTI2JIYY/]

3aMBIH TYDXKPAJI UXTIA TIIBPUUH CYIKID OYXHM 30pYMX XOJOJITOOHUNW OHOBUYTON
XYBHJIOAPBIT IIyraMaH MporpaMwiajiblH apraap TOOI00JO0X Tyxai acyymisir anx (Kohl, 1841),
(Pigou, 1920) map 6omoBcpyyiican 6a X0&p yyi3BapTai 3aMbIH JKHIIDYH 33D aB4 y3C3H OaiiHa.
XapuH AHIIMIH MaTeMaTHKY, 3aM TIIBPUHH MIMHXKIYY Bapapom XOTbIH aBTO 3aMbIH
XOJIOJTOOHUIT 30XHITYYJIax BapaporpblH TIHIBIPHIH HATIYTI3p 00J0H X0€payraap 3ap4YMbIT
0osoBCcpyyscan OaifHa. ABTO 3aMBIH TYTKPAJI, TI9BPHIH X3PITCIUNHH XOJI0JITOOHUN YUTIINIIIP
xuticoH 1950-uag 0HOOC OMHOX CyAaNITaaHbl AXITYYA] UX3BWISH IIyTaMaH MPOrpaMwWIalibH apra
allMIiaH HEeOLMHT OHOBYTON XyBaapuiiax XYpadH] cyaairaa xuibk Oaibkas (Hitchcock, 1941),
(Kantorovich, 1942). I'3Bu mryramaH mporpamMuiajiblH apraj CyypuICaH TIIBPHIH OOIOTBIH
3arBapwiali]] aBTO 3aMbIH TYTKPAJI OalXTYi TICIH HOXIOJ TaBUTIJIAr.

30pUUry/IblH COHMPXJIOOC INANTraajaH TYHLITIAX YYpAr Hb HMX XOTBIH OycaJ rasap
aIMriIanT 00JIOH aMbpajblH YaHAPT Y3YYJIIX HeJIeereepee suraatail 6aigar rax y3csH 06a aBTo
TI3B3P, TOMOP 3aMBbIH XIPATCAJI, aBTOOYC, aBTOMAIIIMH, YHAJAr AYTyH 33pTUir ammuriax 3y
'K 30BJIOCOH. Y HJICOH/3D IaMXUH OHIopeXx aBTo0yC, aBTOMAIINH 33p3T 3apUMBIH XYBb/]l 66p 66p
apra 3aMyyJbIl 36BX6H ©pTIeep Hb XapbllyyJCHAap TI3BPUIH TOJOBIIOJITO/ 3aaBajl OpyyJax
€cTol 3apuM Yyxasl 30puiro OOJIOH MIANTYYpbII aHxaapiarryid tanrail. MiiM apraap xamruiiH
XSIMJT ©PTOTTAH apra 3aMbIT XaiK 0JI0X CyJairaaraap aBTo0yc Hb JaM>KHH OHTOPOX TOMOP 3aMTaid
XappllyyjaxaJ WIYY CaiiH, 3CBAJI MaplIPYThIH TaKCH Hb aBTOOYCHaac WIYY Yp AYHT3U Oaiimar
IICHH cyaairaa rapcan Gaitna (Hitchcock, 1941).

BapaponbsiH aHX IPBIIYYJICOH aBTO 3aMbIH XOJOJITOOHUN TIHIBAIPT OalUIbIH Tyxai
OHOJIBIH Y3371 0apUMTIANYy ]l Hb TOTJIOOMBIH OHOJ JIaXxb HAIuitH TOHIBIPT cyypuiarjcan Oaiiiar
(Wardrop & Whitehead, 1952). ©epeep xd1031, aBTO 3aM aIIUIIANT, TYIKPIJI, TIIBPUNH
XOPITCIUIH COHTONT OOJIOH TOJIOBIOJITUMH 3arBapyyn Hb Oyra BapaponsiH 3apumyyn A33p
YH/IDCIACOH XOTBIH TIIBPUKUH XIPITCAT COHTONT OOJIOH TOJIOBIOITHIH COHTOAOT OHOIYY 133D
Tyaryypiagar 0Oereea OyxX XdpAIUdDIYMI ©OPCIWWH 30pYMX 3apUIBIT  XaMTHMH Oara
Oainraxyiiraap 4uriniam? eepuwiox 601oMk Oyxuil HamuiiH TOHIBIPT YHIPCIA T OaliHa.

3aMbIH  XO/6JITOOHUN CYJDKIIHUM TOHIBIPUIH aHXHBl MaTEeMaTHUK 3arBapbil’ bexmaw,
MakI yaiip, 6oson Buncren Hap 1956 ona Gososcpyyncan Gaitna (Beckmann, McGuire, &
Winsten, 1955). Tyc MmaTemaTuk 3arBapusiajiblH rojl HOX1OJ Hb HAIHITH TOHIBIPUITH HIMH aJInIT
CHUCTEMHUITH OHOBWIOJIBIT XaHTaXbIH TYJIJ areHT Oyp OyCIbIH COHTOJITBHIT Xapraji3aH MapuipyTaa
OHOOX erjer OaitHa. Xapun 1970-aajq 0HOOC XOHIII CTOXACTHK XAPATIITYUNAH TIHIBIPHUITH 3arBap
(Daganzo & Sheffi, 1977), xomumor crpateru Oyxuit Hammiin taHIBpuit 3arsap (Bell, 2000)
39p3T XOTBIH JIOTOPX aBTO TIIBPHUIH XOOJITOOHHUN TIHIBIPUNH Oycaja 3arBapyyabIl CyIaaqn]]
canai 6onrox OariHa. CYyJIHMIH KUYV XUUTICOH 3apUM CyAaliraaHbl &KUJII XOT JOTOPX aBTO
3aMBbIH CYJDKI3HJ] XOJOOCOH Xd3PIridr Oyry 30pUdryiblH 3apilyyjiax IyHIaX XyralaaHbl
X3J71037133]1 Hb 3aMbIH XOJ6JITOOHUN IPIATUNRH XAM031331T9H X051600TO0# rak Hanson and Huff
(1988); Pas and Sander (1995); Achhausen et al (2002); (Stopher, Kockleman, Greaves, &
Clifford, 2008) nap Gartancan 003 HUHTHUHH TIIBPIIP YWITWIYYIDK OyH XIPATIATYUAH CITIAI
XaHaMm>KTal Oaiiuiaac mwiyy xamaapsa rax Brillon et al (2005) Torroocon 6aitna.

MeH aBTO 3aMBbIH MapLIpyT COHTOJITHIH 3aH TelieB Tanaac Hb Mirchandani and Soroush
(1987); Uchida and leda (1993); Lo and Tung (2000); Bell (2000); Liu et al. (2002) cynaican 601
sIBax I[ardifH COHTOJITHIH 3aH TosieB Tamaac Hb Noland et al (1998); (Noland & Polak, 2002) nap
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cynanica 0aiiHa. DAr33p SPIIMTAMIH caHall 00NT0X Oyl OHOJIBIH 3arBapyyA Hb UXIBUWISH aBTO
3aMBIH TYTKPAJIJT HOJI06J1erd 3aM, TajJ0aiH erer1el1 almriiad TOOI0o010J XuiracoH 6a Henscher
(2001); Fosgerau (2006) Hap XOTBIH YIUPJIATYYIBIH 3YII3p XOPATKYYJIIX 3aM TOJIOBIIOJITHIH
CTpATETHITH XapWJIIaH YHTWIAIIUIT TOOIOITYHII3p 30pUHX Xyralaar dK30TeH 0aiijiaap aBy y3CoH
Oaiina (Fosgerau, Frejinger, & Karlstrom, 2013).

ABTO 3aMBIH TYDKPIJIUHUT OyypyYJIXbIH TYJJ CYJIAauuj] TIPJIdH JTOXHOHBI OHOBYTOM
soxuiyynaiar (Mousav, Schukat, & Howley, 2017) 3ambin Tymxpanuita epter (Han, et al., 2019),
aBTOOYCHBI Yitmumiraar caibkpyyiax (Gkiotsalitis, 2021) mapipyTbia yurnyysidx cuctem (Jahn,
Mohring, & Schulz, 2000) rax M3T 0J0H YHIIIAIIP CyIaraax OaliHa. 3aMbIH X6/6JIrOOHHM
OPTOTHUT YHAJIIX Hb TYTXKPAJIUUAT OyypyyJiax allurtaid XyBUa0oapyyablH HIT 00Tree 1 XeAeITeoHul
MapuIpyyT Hb 30PUUX 3ap/al, llaraac WIyYTIH CYIDKIIHHUNA TYHIDTIAIHUAT OYX3J11 Hb CAiKPYYIDK,
TYDKpIJIMUr Oyypyyliax XaMruiiH yp AYHTI# crparernyiasiH Hor 0ok yanga (lsa, Yusoff, &
Mohamed, 2015).

Bapapomnbin 3arBap 3arBapT CyyprIICaH dH? TOIUNHH CyIajraaHbl &KW CYYIHHH KATYYAdT
MOH 1eeryi xuirmpH OaitHa. Tyxaitn6an, Yxan, Boit Hap OycuitH XypAHBI 3aMBIH TOJIOOPHITH
CTaHZapT OOJIOH 3aMblH XOJeJreeHUH XyBaapWIAATHIT OHOBUTOW OOJITOXK, aBTO 3aMbIH
CYJDKI3HUH 3ap UIbIl OyypyyJiax 30puiro Oyxuil cynanraanaa BapapomnbiH 3arBapbIr aluriacal
Oaitna (Zhang & Wei, 2008). Men tyynwmua Opmaones, Ctuep-Mocec Hap “Dpcadimac
3aMJICXMIAAT aBTO 3aMbIH XAPAMVITYUATIN YeuilH BapapomnblH TOHBIP” COIPBT CynaliraaHjiaa
3aMbIH XO©JIOJITOOH OPOJIIOrd TalyyJ Hb TIIBPHUIH 3apjuiaa Oyypyysiax 30pHITO0p MapuIpyT

COHTOJITYYJ] XHAX 193 TYDKPIIUUT 3arBapuiiax 3apuibiH QyHKIYYIHir 6010BCpyysnK3d (Ordofiez
& Stier-Moses, 2010).

BapnponsiH 3arBapT CyypwicaH XaMTMAH CYYJMHH YeWiH cyaairaaHsl HAr 0O0JI0X
Yemnanmna, CuBaHanman, Ywunykypu, Pamkxengpan (2023) HapblH cynanraaHn 3aMblH
TYDXpanuiir Oyypyynax crpareru Oypuiir SO 6omon UE ToHUBAp amurian 2 ypcerajiTtaidl 3aMbIH
OHOBYTOW XyBaapWJIAITHIH 3arBapbil 0OJIOBCpyyscaH Oereej 3arBap Tyc Oyp Hb CHUCTEMUITH
X3TUIH TOJOBUIT HAITIIX33C rajlHa HUMUT asiax xyranaa 00J0H yyn3Bapyyl A9pX TYDKPIJIUIT
HAIBH 33par Oaracrax, XdparidrduiiH X3THHH TOJeBUUI Xs3raapiiax 3aMaap XaMmruiiH OOrMHO
3am pyy uurayymr Oaiira (Chellapilla, Sivanandan, Chilukuri, & Rajendran, 2023). Men
TYYHWIH Wkao, Jlto 6oioH UYkao Hap TIIBPHUIMH XIPATCIdP 30pUUTYJIBIH Xyralaar aryysicaH
BapaponsiH TOHIBIpUIH 3arBapbIl’ ©preTreceH 0eree;] 30pUurdy 3aMaa Har Tajjlaa eepunICHeep
30puMX Xyraiaa 0aracd yajaxryi racaH JYTHAITHI XYPCaH Oaitna (Zhao, Liu, & Zhao, 2023). Du>
MATUMIPH TOMOOXOH XOTYYJbIH 3aMblH TYDXKPAJIMWAT Oyypyynaxaa YUIJIATIACIH CyAajraaH]
BapnaponslH TAHUB3pHIH 3arBapbll epreTrex 00j0H Oycaa apra, 3arBapyyarail Xxociyynax
Oaiijyiaap epreH ammuriax OaaifHa.

BAPJIPOIIBIH BOJIOBCPYYJICAH EPOHXUI TOHIIBOPUIH 3ATBAP

TH3BpUIH XOPAICIUNH €POHXMM TIHLBIPUKH 3arBap XOMO2H HAPIOrAIr BapapomnsiH
MapuIpyT COHIOX HATAYII3p 3apuuM Hb HallTuiiH A3BIIYYJICOH OMITOATTOM TOCT3H 60JI0BY aBTO
3aMbIH X©J16JITOOH/] OPOJILIOIYMIH OyX 3aMbIH MapLIPYThIH asUUIbIH Xyralaa Hb alluriarjaaaryi
MaplIpyTaap H3I TIIBPHUMH X3p3rcai Tyysiaxaac Oara OOJIOH TRHIYYy OaifHa Iax Y3C3H. OHD
3apUMBIT XaHT'aCaH 3aMbIH XOI0JITOOHUHN YPCTaJIBIT XOPATIdrd Oyp XaMruifH caifH COHT'OCOH 3aMBbIT
conrozor Tyn UE Oyroy xaparmsrumiia ToHUBIp (User equilibrium) rask Hapmaor Oalina. Oepeep
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X3J1091, X3PATIdIYUA OHOBUTON TAOHIBAIPT Oaliana Xypd, ssMap 4 X3pATidrd 0epHUiH TIIBPHIH
3ap UTBIT HAT TAIT YHIIIIp Oyypyyaax 6omomskryit 6omuo (Wardrop & Whitehead, 1952).

XoT noTop 30pumk Oy AMMIAPHX XYMYYCHUHH XyBbJ XYBUMH aBTO MAalIMHAap 3CBAJ
TpamMBaid, aBTOOYC 33p3T HUHUTUIH TIIBPHUIH XIPITCIAUNH alb HITUWAT COHTOXJI00 XaMTHiH Oara
3apaaiTai, TYrKpan Oartaii, atoynaryi, HailiBapTaid 39pa3r OJIOH Y3YYJIRIATHHT Xapraji3aH COHTOJIT
xuiinar. Bapapomnsia 1952 ona 6onoBepyyican xyBb XyHui THIBIP (Individual equilibrium)-uniin
3arBap Aaxb [E 6omon SO IPrUiH MMIDKUX X616JreeHeep TIIBPUIH X3PITCIUiH YITIMITIHUN
COHTOJITHIT WYY OOJIOBCPOHTYH 0OJTOX OOJOMXKTOHM TK Y3COH OaifHa. T3BpHIfH XdpATCIHIH
YWTUUIATPHUNR COHTONT Hb XYBHMH aBTO MammH (A) 00ioH HMHATHIH TI9BpuitH (T) Mypyiin
HIMJDKUIITIAC YYIIITIH 30pUUrd XOOPOHIbIH ©6PUJIeNT Hb 3aM, T39BPUIH epTer O0J0H TYTKpPIl
X3PX3H HesleesK Oaiiraar Tonopxoiigor 6aiiHa. XapuH CUCTEMUHH OHOBUJIOJN I3 HIPIATAJAT
Bapaponein X0€p gaxp 3apudM Hb XOTBIH ABTO 3aMbIH XOJOJTreeHUil TIHIBIPT Oaimann
30pPUMTYUNAH TyHJIaX Xyralaa XaMruitH 6ara O6aifHa ra:x y3caH Oaigar. DH3 Hb OYX X3PATriIdrdus
Oyxo71 OYTAH CHUCTEMHMIH XaMIMUH Yp AYHTIHM XOPAIJIdr XaHTax YUIJIID COHTOXJI00 XaMTpaH
axxmntaxeir xamHd (Wardrop & Whitehead, 1952).
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3ypar 1 T23BpuiiH X3p3rciIuiiH YHITUUIT33 COHTOATHIH [E TOHIBIPT 331

XyBb XYHHUH TAHUBAIPUMH 3arBap Oyroy BapapomnbiH “3aMblH XeAe1reeHuil ypcrajiblH
TapXalThIH 1-p Xyynb -1 Hapaax XY4MH y3YYJIITYYIUIr Xampyynaar OaiHa. YYyHI:

o T-Huiimuiin m3368p33p 30puudic Oyi H32 30puueyud H0200X 3apod.l

o A-Xysuiin agmo mawunaap 30puudic Oy Hae 30puudud Ho200X 3apoai

o P = P,+Pr-Ta38putin xap32ecizszp 30pyudic Oyil Hutim Xyuuii moo (per hour)

o P,- Xysuiin aemo mawunaap 30pyudic Oyt xyHutl moo (per hour)

o Pr- Hutimuiin ma38putin X3¢32¢133p 30puudc 6yu XyHuii moo (per hour)

o t;5-Tho6putin xapr2ca29p 30puux oHO8UMOU OyHOAd C Xyeayaa (cost), tfmin/trip]

o t,, t,"- Xysuiin aemo mawunaap 30puux xyzayaamnwl sneaa (cost), tfmin/trip]

ot tr""- Huttmuiin maseputin xapa2cissp 30puux xy2ayaamvl sneaa (cost), tmin/trip]

e AP- P moonbl 30puucy ma26putin Xapa2cal AuUiaxao 2apcan 60puionm

o Uy-Tro6putin xopsecuiin oynoadxc xypo (Sy/T,)

o T, = (ty + ty)/2 —Tr38puiin xapaecauiin 30puux OyHOaHC Xy2ayaa

X5P3B 3apUM HUATHIH TI3BPIIP YHITWIYYIDK Oyil 30pUnurdn] XyBHIH aBTO MallIMHAAP 30PYI0T
601516011 D;p Mypy#i D;-pYy IIMIDKB3J1 XYBHIH aBTO MAIIMH OO0JIOH HUMTUIMH TIIBPAIP 30pUUX allb
4 3ap1a Hb 6CHO. ©epeep Xd3I10311, aBTO MAIIMHAAD 30PUYKX 3apaai t,', HAUTHITH TI3BPIP 30pUnX
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sappan t,'' 6omk ecue. Men t,' > t," 6Gonno. Xapun 3apuM XyBUIH aBTO MAaIIMHTal XyMYYC
HUMTUHH TI3BPI3p YHTWIYYLAST 601605 Djp Mypyit Hb D,-pyy IIWDKBAII, TIIPUHH Xd3PATCHI
00JIOH XyBHIH aBTO MalllMHAAp 30pYMX 3apiaj Hb 2-yynaa Oyypaxaac ramna t, < t,"’ GOJHO.
DOumac xapxaa D; < Dip yen xamruiiH Oara 3apaantai 6aitna. MiiMn auitiex Toxuongona SO
Oyroy HUUTMUITH TOHIBIpUIAH (Social optimum) IPIT TAOMYYIIX Hb 30XUCTOM Oaiimar. ['9B4 2HY HB
YHJICOH 30pHJITO/I00 XYPY YaJICaH 3CIX Hb XOEP TOPIUUH OOIJIOTO, 30XHITYYJIAITHIH YP TYHIIIC
xamaapHa. ©epeep x351037, XOTHIH aBTO 3aMbIH adaajiaj, TYDXKPAJI 39PTHUT 30XHILyyiaxan
aIIMriariar YHICOH X0&p TepIuiH 00JI0T0, 30XHIYYIanT Oaiinar. DArnp Hb X0€ynaa HATIH
33PAT XAPITKYYIDK OaliK 30pHIITO YP AYHIID XYPIX OOJOMXKTOU. YYHI:

1. Huwuiftuitn T3BpuiiH yimumirasr pamxux (Transit incentives). OH3 Hb HUMTHITH T33BP33p
YRy YK Oyil XYMYYCHIH COTIDJT XaHAMKTYH Oaiiraa Xy4uH 3YHICO] HOJIOeeX 3aMaap
HUMTUIH T33BP33p YHIWIYYIIX 30PUUTYUIH TOOT HAMAIAYYI3X 60u10r0 1oM. Tyxainban,
YIUTYWIITI2HAN TAaBTaMKUIT HOMATTYYI3X (aBTOOYCHBI TOOT HAIMIX ), al0yJTYH Oaiiian, TaB
TyxTai O6aijan, XaMa YHD O0JIOH HUHTHIH TI9BPUIMH XIPITCIMUT HITYY calbkpyyliax.

2. XyBHWIiH aBTO MaIIMHBI X3pariar Oypyynax (Auto disincentives). DHd TepnuitH 60110T0,
30XMILYYyJIaIT Hb HUHTHITH TI2BP33p OyC XyBHIH aBTO MallMHaapaa 30pyJor XYMYYCHIH
MOHTOH 3apJIbIT HIMATAYYIPX 00110r0 oM. ©epeep X303, maTaxyyHbl OOJOH aBTO
MalIMHbl UMIIOPTBIH TaTBapbIl H3MAX, 30I'COOJIBIH YHHUT HAMDIX, aBTO 30I'COOJIBIH TOOT
OyypyyJax I3x MJIT apra 3amaap XyBHIH aBTO MaIlIMHBI X3P3II3r Oyypyysax.
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3ypar 2 T23BpuiiH X3p3rcIUiH YHITUKITI? COHTOATHIH SO TOHIBIPT LAT

TI3BPUUMH YHJIUWIATID XIPITJISTYUWH IUHKUX MATAJJIAJT BOJIOH
OHOBUTOM HIHMAJIBIP TAPTAJITBIH CYJIAJITAA

Cynanraanbl 2H? XO3COIT OWJ XaMTHiH Oara KBaapaThiH apra /least squares/ ammriaH
3aMBIH TYDXKPIMUT Oyypyynaxaj siMap apra X3MxX33 aBax Hb WIYY Yp AYHTIUI TOJOPXOMIIOX
0onHO. MeH TYYHWISH WIyramMaH MarajjanblH 3arBap Oosox jmoxuT /logit model/ 6omion
npoout /probit model/ 3arBap ammuriIaH TIBPUNH YIIUWITI?  XIPOMVBTUUMH  IIWIDKUX
MaraJlaJibl TOOIIOOJDK, AIPCT Hb Oux BapapomnsiH OGonoBCpyysicaH TIIBPHIWH XIPATCIUNRH
yimauirss coronTsiH SO 60510H |E TOHUBIPT UATHIH IMIDKWITHIT TOZOPXOUIOX FOM.
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Xamaapan xyBbcaryaap TIME Oyiooy emepT IyHIkaap X3/9H LArWWT 3aMbIH X6©J10JITOOH]
oponmoxon 3apuyymk Oy mar ', YDU/YHU 6yioy nynaaHbl/XyWTHHIE yIupang CyYIbIH
ABTOMAIIMHBIT IMAp JaBTAMXKTai ammriax Oaiiraa 5¢ox®; YTT Oyioy VB XOTBIH TYDKpaJuiiH
TYBLUHHUHT SiMap TYBLUIMHJ XYPCOH I'3XK Y33k Oaiiraa 3COXUNUT TOAOPXOUIIOrd y3YYJIUITUIT aBCaH.
XapuH yJI XamaapaH XyBbcardaap 3aMblH TYDXKPAJIMHT Oyypyysaxaja Hejleejerd Japaax TaBaH
Oynruiin 52 60AJIOTHIH XyBbCATYUIT XamMpyyiaB. Y YH:

o 3am, 020 bymyutie catixcpyynax yueadno xutixe ooaox 13 asxcun;

o JKonoouuiin xapuyynazvle HAIMISOYYAIX, AGMOMAUUHBIE XA32AAPIAX YULIIIULUH 8 adCcul;

o Hutimuiin masspuiie X02Hcyyasx, XyH am uxadp meeiopcorn moMoOXOH Y32y youtie Hyyiaeox
00I0H Yya2utii 30XUYYVIAIMbIH Yundn0 xutoc 6onox 13 asxcun,

o Tameap, menbep, xypaamoicuiic HIMIOYYAIXmMaU xonboomou 9 asxcu,

o Tyeorcpanuiin 6yypyyaiaxao awuenax 60aomicmou 6ycao xuticoaxc 60ao0x 9 asxicui.

Tepuiin 3yranc 3aMbIH TYDKPAIUUT Oyypyyliaxaa Xdparkyyiadx Oomomxk OyXuil 19opx apra
XOMKIIHYYA Hb XOPXIH HOJIOOIDK Oalraar YHAJICOH TATIIMTIAINIH VP JAYHTIAC XapBall 3aM, T3]
OYTHMIT caipyysiax YW XUk 000X 13 axiraac CTAaTUCTUKUIH XYBBJ ad XOJIOOTIONTON
Oyr0y XaMIuilH yp HeJIeeT3i Hb I'3K rapcal Hb Xasa XOT, aryyJsl XOTYYAbIl XOIKYyyiI3X O0JI0H
MeTpo Gapux rICOH aKIIYy[ rapcal 0aiHa. ['9BY 31r39p aXIyy Hb XOPOHTe OPYYIAIThIH XYBb]
Oycan xuiirapx OOJOMXKTON axiyyjnaacaa WIYY 6HAp epIreep XUUIIdPX Tyad JaH TaHI
YHJIM2HUR Yp AYHI TYITyypiaH HMHABIPAK O00soXryi rom. Bycan apra XamkasHu#M XyBba 95
XYBUHH au XOJOOTJIBIH TYBIIMHJ XYJI29H 36BIIOOPOrNeXK Yagaxryil Oaiiraa 4 CTaTUCTHK ad
XOJIOOTJIONT XapbllaHTYH eHAep Oaiiraa napaaruifH apra XdMKd) Hb HUNCIDIMWH JTYyHAYYP
OapyyHaac 3yYH TUHII XypJIHBI 3aM Oapux axkusl 0aiiHa (Yuanesonuil yp Oyne xascpaim 1-0 opyynas).

KonoouunitH xapuyIuiareir H3MATTYYJI9X, aBTOMAIIUHBIT Xs3raapiaxTail Xoi1000Toil 133px 8
TOPJIUHH aXJIyyJaac CTATUCTUKUIH XYBb ad XOJIOOTIOJITOM HAT 4 a)KUJI OpOOTYH OaitHa. Oepeep
X210, TyXalH yJI XamaapaH XyBbCarduiiH t CTaTUCTUKHIH Marajian Hb Oyrg 0.05-aac mamr
rapcas TyJI 3X OJOHJIOTUMH yTTa Hb TATTAM TAHILYY I'3C3H TaaMarajbll 95 XyBUIH UTIHX TYBILIUH]
HAllAaXX vajnaaryi Oaiina. J[93px apra X3MXKI9HYYA Hb XOPIDKYYIdXdJ Xsuibapaac TajHa HX
XOMXKIPHHUM XOPOHIe OPYYJIANT Maapaargaxryi X3Aui 4 X3pariadrdyuiiH CyJaliraansl yp JYHI ad
X0JO0r 10T Oartail axIyy Ik rapcan 0aitHa (YHa1233Huil yp OyHe Xasecpaim 2-m opyynas).

HulTHIH TI9BpUHT XOIKYYJIX, XYH aM HX33p TOBJIOPCOH TOMOOXOH IIYYIHWUI HYYJII3X
0OJIOH MAaruiH 30XUITYYJIAITBIH YUTIA XUIDK 000X PIpX 13 axiraac CTaTUCTUKUIH XYBbII
XaMTuiH a4 xojbornonroil rapcan Hb NTHS8 Oyroy HapanTyyn, 6apc 33p3r TOMOOXOH 3aXbIT
Hyyarax; NTH6 Oyroy Takcu yHIUMATISHUN 30TCOOJBIT OUii OONITOX, TAKCHHBI OJIOL, IPBIP
IPMUP 6akaana aHxaapy, YWIHHIror XerKyyiIdX aXinyy 95 XyBHiiH ax X0JI00T A7IbIH TYBLIMH
XYJI93H 3eBlIeeperiex OaifHa. YyHisc ragHa NTHI1 Oyroy aBTOOYCHBI MapK IIMHAWIANT,
MapUIpyTHIH OHOBUTOW TOJIOBIIOINT, IPBIPX3H, Toxutoil Oonrox; NTHS Oyioy Tepwmiin anban
XaaryJelH aBTOMAIIMHBI XAPATINIHA Xs3raapiax 0ojoro x»3parkyymx; NTHI13 Oyroy auaa
TI3BIP, JOTMCTUKUMH TOBYYAUMI XOTOOC raprax axiayyd 90 XyBuiH au XOJOOIJIbIH TYBIIWH]
XYJI99H 36BIOOPOTIOXK 0aliHa (YHan2ooHull yp OyHe Xascpaim 3-m opyyias).

730 xypeax MunyT 601 0; 31-59 MunyT 601 1; 1 nar 60x 2; 2 uar 6o 3; 3 uar 6on 4; 4 uar 6on 5; 5 war 601 6; 6 nar 6oa 7; 7
nar 6ox 8; 8 mar 601 9; 9 mar 6ox 10; 10 mar 6o 11; 11 mar 6o 12; 12 60510H TyyHI3¢ 13 mar 6o 13.

& Onep Gyp 6omon 7 xoHorHiH 6 eep 6on 3; 7 XOHOrHitH 1-5 eep 6071 2; CyyANbIH aBTO MAIIUT OFT X3Py 6o 0.
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TatBap, Ten0ep, XypaaM>XKMUT HIMATAYYJIXTAH X071000TOH 139pX 9 a)IIbIH XyBbJ allb 4 apra
XOMXKID Hb CTAaTUCTUK a4 XoJOormonryd rapcan OaitHa. ©Oepeep x31031, 95 XyBUWH au
XOJIOOTITIBIH TYBIIMH/]L XYJI33H 36BILOOPOTACOH apra XaMxkd3 Oaixryi Oaitna. Xapun 90 xyBuiin
a4 XOoJOOTUIbIH TYBIIMHJ XYJI93H 36BIIOOPOrIex OO0JIOMKTOM a)Kilyydaa MUMIOPTHIH T33BPHIH
X3PArCIMIAH anbaH TaTBapT ©ePWIeNT Opyylax OOJOH aBTOMAIIMHBI YJCBHIH JyraapblH YHTUHT
HAMDX TACOH OKIYYA rapudd (YHanessHuil yp OyHe xascpaim 4-m opyynas).

XycHart 1 Tepeec 3aMbIH TYTpaIHiT OyypyynaxTaii XoJa000TON XIpIrKYYIdX aXITyyIbIH YD HOJOe

A. 3am, man OyTIHiAT b. XKonoounitn B. Huiituiin T99BpuitH I'. TatBap, Tenbep
caiipyynax axui XapUYHAITBIT HOMIX YHITIHITIAT XOTKYYIDX XypaaMiK 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%
ZBDA4 1.1% JHN4 0.1% NTH4 3.5% TTH4 0.7%
ZBD5 0.5% JHN5S 0.0% NTH5 2.7% TTH5 1.0%
ZBD6 0.2% JHNG6 0.0% NTH6 0.8% TTH6 0.2%
ZBD7 6.4% JHN7 2.6% NTH7 2.9% TTH7 0.4%
ZBD8 0.0% JHNS8 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 TYDXKPAJIUHr Oyypyynaxtaii Xxoja000TOWroop Tepeec
X3PArKYYIIX O0TOMXKTOM 4 OYIar apra XaMxk33HuM HUAT Heneesuir 100 xyBb rax y3Baa 54.1
XYBb Hb HUWTHIH TI9BPHUIH YITYHITIAT XOMKYYIIXTIH X0m000TOM axinyys OaifHa. XapuH 3aM,
T OyTUMHT calbkpyyiaaxTail Xoa000Tol axityy 23 XyBb, XKOJOOUHMH XapHyllarbil' HAMIXTIU
xonbooroit axyyn 12.4 xyBp Oaiiraa 6o yiaacoH 10.6 XyBs Hb TaTBap, XypaaM>KHUT HIMIXTIU
X0J1000TOM axkui1 6aitHa. HUMTUIH TIRBPUMH YHITUMITIAT XOrKYYIIXTIH X0JI000TON aXiyynaac
XaMTUMH eHAep XyBbTall Hb aBTOOYCHBI MapK IIMHAWIAIT, MApPIIPYTHIH OHOBYTOH TeJeBJeNT,
IPBIPX3H, ToxuToi 6onrox (NTHI1), axibiz ysH xatan naruir H3BTpYY/dX (NTH3), Hapanryy,
Bbapc 33par Tomooxon 3axbir HyyAra3x (NTH9) racan axityyn opcoH OaiiHa.

Oupcer Hb 6ua BapaponbiH 6010BCpyylcaH TI?BPUNH XIPITCIMAH €pOHXUI TIHLBIPHITH
3arBap almriaH JI93pX aXIyyIbll X3p3rKYYIdX YeI rapax yp Heljieer 3apuM OOJIOTHIH apra
X3PATCAT P3P KU 00ATOH TooroolcoH. Tyxaitnban, BHZ6 Oyioy anxcan 00J0H ayryiraap
3aMbIH XOJeJreeH]] OpOJILCOH 3aifHaac Xamaapy OHOO IyIJyyjJaH, aBTOOycaH] cyyXJaa
LYIJIyyJICaH OHOOT0O0 XOHIeslesIT OOJIrOH AallWIiajar KapThil TapraBajll XyYMYYC XYBHUHH
aBTOMAILIMHAAC WIYY AIXaxX, AYT'YH YHAXBIT WIYYZ Y33X 3COXUUI TOAPYYJICAH aCyylThIH XYPIIH]
YHDJII33 XHUIK Y3C3H.

Tyc YHAIr?3T XUNUXUNAH TYJ 3apUM HAIMAIT erernen amuriacad 6a 2023 onsl 3-p capbiH
20-up1 Gaiimnaap Au-92 wor sutp He 2390 Terper, duszenuitn Tymmu 3850 Terper®, T3oBpuiiH
X3PArcai cyyaar qyHaax xyH 20, XyBUHH aBTO MalIdHaap 30pYA0r IYHIAX XYH 3, aBTOOYCHBI
ABax TOWpOr 3aM Hb JTyHJkaap 30 KM I'3C3H HOXIOJUITH J1aryy TOOI1I00J10J1 XUHCIH.

% 9x cypsamk: Hulicmanuiin craTucukuiin rasap, http://ubstat.mn/
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XycHart 2 OHOO IyIyyJiaX XeHIeJIeJITUIHH KapThIl' HABTPYYJICHIAC YYA9X IIMWDKUX Maraajail

HT (P1) AA (P2) XY (P3) AA XY Huiir
XapuysTeIH COHTONTYYT
P 1-p P 1-p p Ip  Xyn Xym XYM
OrT COHMPXOXTYii 21% 79% 16% 84% | 63% 37% 373 119.7 | 157 134
Conupxoxryii Gaitna 24% 76%  18% 82% | 58% 42% 412 1101 @ 151 177
COHHUPXOXK Y3HD 29% 71% | 20% 80% 51% 49% 453 96.7 142 937
Hoams1 cCOHMpX 0K Y3H 34% 66% @ 20% 80% 45% 55% 46.7 86.4 133 322

Mai ux COHHPXOX Y3HD 39% | 61% | 21% 79% 40% 60% 489 756 124 430

JyHnax OepuneTuiil napaax aBTo0ycaap siBax XyH 45 93 139 2000

Tatinbap: HT (P1) Ho nHutimutin masepasp 30puucy 6y10y 7 XOHO2UUH allb 4 606p XY8ULIH YHAA2aap
sas0azey 3opuucy, AA (P2) uo 7 xonoem I1-33¢ 2 yoaa Xyeutin yHaazaap s680ae 30puucy Oyoy
HUUMUIiH OONOH XY8UlH YHAAHbl Alb AIUHAAp Hb s60ae 3opyucd, XY (P3) no 7 xonoem 5-aac 7
0006p XY8UlH yHaazaap sA60a2 OYIy HUUMUUH MI36p33p Aedazeyli 30puucd. Xapur p 60101 1-p Ho
MYXauH MOPAULH 30pUUSY MYC APed XIMAHCIIE XIPISHCYYACHIIP HULMULH MIIEPULH XIPISCAIIP
30puUX OOJIOH 30pUUXSYU OAUX MA2AONANbLE UTIIPXULLIHI.

Tyc apra XaMK33r X3p3rKYYJICHIIP 3apuM Y€ XYyBUHH yHaaraap sBAar UpraguiH 45
MSIHTa, TOTTMOJI XYBUIMH yHaaraap siBaar upraauitn 93 msura Oyroy HUAT 139 MsSHTraH UpraH Hb
HUMTUIH TI9BPUNHH XIPIrciaidp 30puor O0JHO I3C3H Yp IYH rapusd. YYHI3C rajHa Hir aBTo0yc
100 xm 3amz 12 mutp AT 3apryynax 6ereen 30 kM 3am siBaxan 13,860 Terper, XapuH CyyaibIH
aBro MamuH 100 kM 3ama 23 nutp Au-92 3apiyynax 6ereen 30 km 3am saBaxaza 16,491 terper
3apiyyJijar I3 y3be. TArBall 133pX O0JIOTHIH apra X3MK33T HIBTPYYJICHIIC YYA3H 139 MsaHran

139,000
30pUurd Hb aBTOOycaap 30pyfor OOJICHOOP HAT aBTOOYCHBI OYTAH 3prant ——— = 6,932-33p

139,000

HOMITK, HIT XYBUHH aBTO MAIIMHBI OYTIH SPTINIT = 46,213 mupxr3p Oyypax oM.

Men aBroOycHBl martaxyyHel 3apmgan 13,860 * 6,932 = 96,076,517 Tterpereep,
aBTOOYCHBI TonOepT Temex eprer 20 * 6,932 x 50010 = 69,319,277 Terper Oyi0y HHHAT
165,395,794 Terper Gonno. XapuH XyBHHH aBTO MammHaap 139 MsSHraH WUpraH 30pYUXIYi
6oscHooc yymdH 16,491 * 46,213 = 762,096,126 TerperuiiH maTaxyyHbl 3apIUIbIl X3MHIX
OOJIOMKTOM.

Witmn Tyc apra XOMXKIIT XOPATXKYYJCOH Ve[ MPIIIUHH HHUUAT 1PBIP XOIMHIJIT
762,096,126 — 165,395,794 = 596,700,332 Terper Oyioy TIIBpHIH 3ap/ulblH 78.3 XyBUUT
TYXaiH 30PYUTIHI XOMHIX 00JOMKTON 00K OaiiHa. MeH TYyHWISH Y1aanOaaTap XOThIH TOBOOD
30pUMX HUUT MaIIMHBI 3PTIITHIH ToO 85 XyBuap Oyypax 00710MKTON I3k rapcaH OaifHa.

10 90 baiicaa 500 mezpoz o 30puucy no aémobyycaap 1 wuanano sopuux meabep baiina.
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A3op4urd 139 maHra

3ypar 3 T23BpuiiH X3PITCIUIH YHITUHAITI? COHTOATHIH SO TOHIBIPT LAT

OH?P MATUWIIPH TOPHMH 3YI33C XOTBIH aBTO 3aMBIH TYDXKPAJIUUT Oyypyylaxaj XaMruifH
OHJIOp YP OreeXTdil OOAJIOrBIH apra X3MKIHYYIUHr BapapomnsiH GojoBcpyyicaH TI3BpUKHH
XOPOTCIIMIAH epOHXHUI TIHIBIPUIH 3arBap ammurial Tyc Oyp YHII3X OOJOMXKTOW TIIAT Hb
xaparjaax OaifHa.

JAYTHIJIT

MMCG cynanraansl TeBTi XamTpaH 2000 upraaddc aBcaH acyyirblH CyJairaaHbl yp
QYHI3C XapBall aBTO 3aMbIH TYDKPAIUUT Oyypyyrnaxajg XdpIrKyyiadx O0IoOMKTOH 5 Oymar
Y3YYJIDATIIC HUWUTUUAT TIIBPUHH TIIBPUHH YHIUMITIIT XOIKYYJIXTIH X0J000TON OYIIar
Y3YYIRITYY Hb XaMIHIH UX a4 X0JIOOTJoNToM rapcad. Tap qyHaaa aBTOOYCHBI TapK IITHHIWINIT,
MapHIpyThIH OHOBYTOW TOJOBJIONT, aXJIBIH ySH XaTaH Iaruir HABTPYYJAX OOJIOH TOMOOXOH
3aXyyAbIT HYYJI3X 33P3r apra X3MK39HYYA Hb 3aMpBIH TYTKPIJIUUT Oyypyylaxaa XaMruidH yp
HOJIOOTAU XK rapud?d.

Tepeec XaparkyyIdX 00JOMKTON 52 OOUIOTBIH apra X3MK3 TYC OYPHUHT XIPATIKYYJICOH
yen Omit Gosox yp Heneer BapnpomblH 3arBapaap YHI9X O0sIOMXTOW. I'9BY 3H? ymaaruiin
cynanraasHaaa Ouj 36BXeH HAT OOJJIOTBIH apra XAMKI3T XIPATXKYYIdX yen Ouil 600X Heneer
UMD OO0JITOH TOOIOOCOH. Oepeep X303, anxcaH OOJOH Ayryilraap 3aMblH X66JTOOH]
OpOJIIICOH 3aifHaac XaMaapy OHOO IIYIJIyyJaH, aBTOOycCaHI CyyxJaa LYyIJIyyJicaH OHOOT0O
XOHTOJIONIT OOJITOH alllUIazar KapThil HIBTPYYJICOH Y€ aBTO 3aMbIH TYTXKPIJII sSMap HeJee
Y3YYIDXUUT YHAJIIB.

Tyc apra X3MK33T X3pAMKYYJICH?Ip HUUT 139 MsHraH HUpProH HUWTUNH TI3BPUIH
XOPITCIIIP 30pU0T 0O0JI0X00C TagHa HAT aBTOOYCHBI OYTAIH 3praaT 6893-00p HAIMAITIIK, HAT
XYBUIH aBTO MAIIMHBI OYTAH 3praaT 46213 mmpxrasp Oyypax Tyl XOTBIH TOBOOP 30pUUX HHHUT
aBTO MAaIIMHBI OYT3H 3praat 39218-aap Oyypax oM. MeH TYYHWISH a33px 139 MsiHraH upran
HUUTHIH TI3BpAdp 30puior OOJCHOOP ©IepT AyHIkKaap 762 opuyuM cas Terper Xd3MHOIX
0O0JIOMXKTOM '3 rapcas.

[aamm 5HAXYY cymanraar caikpyyiaaxblH Ty Oycam 51 GOIJIOTBIH apra XdMK39T
XIPAMKYYIX Yell iMap yp Hellee Yy3YY/DK OyHT 133pX apraujiajiblH Aaryy Tyc Oyp TOOL00JI0X00C
ragHa »HArddp apra XdMKIIT XIPIDKYYIdXdJ IIaapjaargax XepeHre, Xyraiaa, d3pX 3YHH
30XULYYJIQIT 33pTUMI XapblyyjaH CyJulaX 3aMaap XaMIMAH yp ©OreeXTdd apra X3MK3AT
TOAOPXOMIIOX Hb 3YHUTIH.
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XABCPAJIT 1. 3AM, JI3JI BYTHUUT CAMKPYYJIAX UHTJIJI XANXK BOJOX
AKITYY IbIH HOJIOOJ10J1

3aM, 1311 OYTIHHT caibKpyymaxTail XoI000ToM apra XaMK39 Mean Std. D Std. Err Prob
Huiicmann ron, Tycnax 3aM 6apux, epreTrex ZBD1 0.390 0.488 0.08727 0.26220
Huiicmnuiin ayHayyp OapyyHaac 3yYYH THHII XypIHBI 3aM Gapux ZBD2 0.351 0.478 0.09342  0.14300

Bocoo mauxmaruiin naryy Cai03 rojibir garacad XypaHbl 3aM Oapux ZBD3 0.311 0.463 0.09711 0.67870

XOTBIH TOHPOT 3aMyyABIT HIMIX ZBD4 0.362 0.481 0.08938 0.85810
Mertpo Gapux ZBD5  0.426 0.495 0.08502 0.01620
JlyykuH T93B3p Oapux ZBD6 0.161 0.367 0.11610 0.77930
SIBraH 3aMbIT HIMIX, CaibKpyyIax ZBD7  0.304 0.460 0.09734 0.81350
JIyryiiH 3aMbIT HOMAX ZBD8  0.345 0.476 0.09336  0.43040
ABTO 30TCOOJIBIT HAMATAYYIIIX ZBD9  0.439 0.496 0.08589 0.52410
Cypryynb IRIRPISTYYIHAT Oapux ZBD10 0.232 0.422 0.11099 0.61430
TOMOOXOH SMHAITYYAUHT MIUHIIP Oapux ZBD11 0.153 0.360 0.13218 0.63370
Xasia XOT, Jaryyi XOTYyIbIT XeTKYYIdX ZBD12 0.472 0.499 0.08397 0.01180
Temep 3aMbir Boraxan yyibIH ypa MIMIDKYYIIX ZBD13 0.253 0.435 0.09923 0.16900
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XABCPAJIT 2. JKOJIOOUYUIH XAPHYLUIAT'BIT HOMIAI'AYYJIDX,
ABTOMALIUHBIT XA3I'AAPJIAX AXKJIYY/ABIH HOJIOOJIOJI
KonoouniiH xapuyiyiara, aBTOMaIlIMH XsA3raapiax axiIyyn Mean Std. D Std. Err Prob
Topryyib Teeeryi TaBpUUH XIPAT CIAUMUT JHN1 0513 0.500 008799  0.42920
X©/16JT606H OPOJILIOXBIT Xs3raapiax ' ' ' )
Huiiciman X0oTo 1 MH3p aBTOMALIKHBI Tyraap
ONFOXBIF TYp XOPHIJIOX JHN2 0.201 0401 0.10591  0.29290
7-C IP3UI HACKIIITTAN TIIBPUITH XIPATCIUIHH JHN3 0429 0495 009322  0.92040
HMIOPTHIT XsA3raapiax ’ ’ ' '
6 OOJIOH TYYH?3C /131 HACKHITTAH aBTOMAIITHH]T JHN4 0222 0415 010544  0.86920
333J1 OJITOXBIT XsA3raapiax ' ' ' '
AIIUrnanTelH Xyraaa ayyccaH aBTOMAIIHH] JHN5 0633 0482  0.09257  0.49900
Xs13raapiajir XUhx ' ’ ' '
Bypyy XypATaii aBTOMAIIMHBIT Xs13raapiax JHNG 0.188 0.390 0.10840 0.69760
YKo700HBI YHIMIIIX OJITOX KYPMBIT YaHraTrax JHN7 0.629 0.483  0.09249  0.75550
YKonoounitn xapuyiyiara, OHOOHbBI CUCTEMUIIT JHNS 0.554 0497  0.09058  0.18980

YaHTapyyJax
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XABCPAJIT 3. HUWTHUIH TIIBPHUII XOIKYYJIIX, XYH AM HMXDIDP
TOBJIOPCOH TOMOOXOH IDPIYYIUHTI HYYJIDX BOJOH LATMITH
30XULLYYJAJTBIH YATJIDJL XUIK BOJOX AKUTYYIbIH HOJI00J10.1

HuiiTHiiH T99BPHIT X6 KYYIIXTAH X0I000TOM apra XoMKID Mean Std.D  Std. Err  Prob

ABTOOYCHBI TAapK MIMHIYIRIT, MApIIPYTHIH OHOBUTON
TOJIOBJIOIIT, I[3BIPX3H, TOXUTOH 60Nrox

CypryynuiiH aBTo0yC TOCIHUT XIPITKYYIIX NTH2 0.347 0476 0.09109 0.20560
ASKJIBIH ySIH XaTaH Haruir HaBTPYYIIIX NTH3 0250 0433 0.09926 0.56190

NTH1 0.354 0478 0.09133 0.05540

WX, 13574 cypryynuiiH erinee, OpoHbI XUUIDIHUT
OHJIaliHaap, MIPTrHKIMHH XUUIIIUIT 6IpUITH Laryyaaz NTH4 0.211 0.408 0.10491 0.97230
TaHXHMaap XAIIIILUIIX 30XHUIYYIIa

TGpPII:IH anban XaaryJablH aBTOMAIIUHBI XOPITJII3H NTH5 0.360 0.480 0.08862 0.05760
XsA3raapiax 6OI[J'IOFO XOPIArKYYIIX

Takcy YHITIAITI?HAN 30TCOONBIT Ot 00ITOX, TAKCHHBI

OJIJIOLL, 1IPBAP LPMUIp Oaiiaany aHxaap4, ylI4uirar NTH6 0.211 0.408 0.10793 0.03880
XOIKYYIIX

XyBuapaa TakCH 3pXJATYIUNAT Xsi3raapiiax NTH7 0.150 0.357 0.12245 0.91730
WX 1931 cypryyauyapIr HYYJIrax NTH8  0.497 0.500 0.08488 0.17850
Hapanryyn, Bapc 33par TOMOOXOH 3aXbIT' HYYJIT9X NTH9 0573 0495 0.09124 0.00010
Jparos, T3Hr3p aBTOBOK3AJIBIT HYYJIrIX NTH10 0.262 0.440 0.10028 0.69450
100 aiipIr HyYIrax NTH11 0.590 0.492 0.09095 0.31350
ABTOOYCHBI OyyIIIbIT OUTYY OOJITOXK, OBIUIH YIIHUpa] NTH12 0318 0466  0.09365 0.82600

JlyJaaH, 3yHbl YIUpPan] COPYYH 0aifiX HOXIOIHHT OYypAyYIdX

Avuaa T33B3), JJOTUCTUKHUIH TOBYYHHIT XOTOOC raprax NTH13 0.217 0.412  0.10975 0.09010
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XABCPAJIT 4. TATBAP, TOJIEOP, XYPAAMKHWI HAIMOIIAYYJIIXTIH

X0OJB00TON AXKJIBIH HOJIOO

TarBap, Ten0ep, XypaaMyKUIT HIMATIYYJIDX aXKJIbIH HOJIOO Mean  Std.D Std. Err
T29BpUitH XOPATCIUIH TaTBap HAMIX TTH1 0.095 0.293  0.15443
ABTO3aMBbIH TaTBap HAIMAIX TTH2 0.128 0.334 0.13452
VIMITOpTHIH T3BPUIH X3PATCINIH aJI0aH TaTBApT ©OPWIONT TTH3 0236 0424  0.10051
opyyiax
1 epxen 1 mammH Oaiix 6omnoro Oyroy 1-33¢ miyy MammH TTHA 0518 0.500 0.08692
aBax TOXUOJIOJI TaTBap TOJIOX
XOTHIH TOBHiTH oyx 30TCOONBIT  HOTACOH TenbepuitH TTH5  0.350 0477 0.09058
CHCTEMTA# OONT0XK, TOMOOPUHT Hb HIMIX
ABTOMAIIIMHBI JaaTrajIbIH TOJIOOPHNAT HIMIX TTH6 0.077 0.267 0.16550
WX Tolipyy JOTOP OPCOH MAIIMHBI XypaaM>KUIT HIMAIX TTH7 0.184 0.388 0.11014
ABTOMAIIMHBI YJICBIH JIyraapblH YHUAT HOMIX TTH8 0.083 0.275  0.15922
YICBIH AyraapheIr Ayyjiara Xyaajajgaaraap Xyjaaniax 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. HUUTUUH THIIBPUUT XOIKYYJIIXTOINU XOJIBOOTOM APrA
XOMKID

HuiTHIH T99BPUAT XOTXKYYIDXTIH X0J000TOH apra XaMxK39 Mean Std.D Std. Err  Prob

ABTOOYCHBI TapK HIMHAWIAIT, MAapUIPyTHIH OHOBYTOM
TOJIOBJIOJIT, [IIBIPXIH, TOXUTOH OONTOX

CypryyiuifH aBTO0YC TOCIUIT XIPIrKYYIIX NTH2 0.347 0.476  0.09109 0.20560
AXKIIBIH ySIH XaTaH LAruir HABTPYYIIIX NTH3  0.250 0.433 0.09926 0.56190

NTH1 0354 0478 0.09133 0.05540

Ux, 130 cypryynuilH —eriee, OpOMHBI — XWUYIIJIMMUT
OHNIAlHAap, MAIPrYKIHHH XWUWUT enpuitH maryymax NTH4  0.211 0.408 0.10491 0.97230
TaHXAMaap XAUIIIUIIX 30XHUIYYIa

TepmitH anbaH XaaryablH aBTOMAIIMHBI  XAPATIIIHA

NTHS  0.360 0.480 0.08862 0.05760
xsi3raapiax 00aJI0ro X3pIrKyYIdx

Takcn YHITYWITIOHANW 30TCOONBIT Ol OOJITOX, TAKCHHBI
OJIZION, IMBIP IPMIMIP Oaiimanm anxaapy, yimumwimr NTH6  0.211 0.408 0.10793 0.03880
XODKYYIIX

XyBuapaa Takcu 3pXJIATYIUNAT Xsi3raapiax NTH7 0.150 0.357 0.12245 0.91730
WX 1331 cypryyauyapIr HYYJIr3x NTH8  0.497 0.500 0.08488 0.17850
HapanTyyn, bapc 33par TOMOOXOH 3aXbIT HYYJII3X NTH9 0.573 0.495 0.09124 0.00010
Jparon, T3HI3p aBTOBOK3aJIBIT HYYITIX NTH10 0.262 0.440 0.10028 0.69450
100 aiinbIr HYYJIrax NTH11 0.590 0.492  0.09095 0.31350

ABTOOYCHBI OYyIIBIT OUTYY OONTOX, OBIHHH YIHPAd

. . NTH12 0.318 0.466 0.09365 0.82600
JyJaaH, 3yHbl YIUpPaN] COPYYH 0aifiX HOXIeIHHT OypayYIdx

Adaa T9B3p, JIOTUCTUKUIH TOBYYAUUT XOTOOC raprax NTH13 0.217 0412 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.
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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
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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.
H1a: Resposiveness will have a encouraging effect on e-trust.

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

Hlc: 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~
Infi i
ormation et benefits
guality
) User
Service satisfaction
guality
Figure 1 Conceptual model
itontion
E-Trust

> intention
- uality
e '/

Syetem
quality

faformation A E Customer .
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
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Mark 12 4.01

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
Ccu4
Usefulness Ccu2 3 0.912
CuU1
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
ITl
ET1
E- Customer Trust ET2 3 0.964
ET3
Ccs1
E- Customer Satisfaction Cs2 3 0.869
CS3
RI1
E-Reuse Intention RI2 3 0.893
RI4
wO1
E-WOM w02 3 0.949
W03

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
EU1l 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
Eaﬁsfj;?;: 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
Rl4 0.983 0.871 0.051 19.224
WO1 0.945 0.892 0.035 26.741
E-WOM WO2 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, TLI=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
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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
(). ). @). (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,
TLI1=.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 il 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
E- .
H2-1 Usefulness . . -0.029 0.061 -0.475 0.635 Rejected
satisfaction
E- .
H2-2 Ease of use . . -0.011 0.08 -0.134 0.893 Rejected
satisfaction
H2-3 Accessibility . E- . 0.204 0.052 3.944 Fxx Accepted
satisfaction
H2-4 Responsiveness . E- . 0.435 0.082 5.282 Fxx Accepted
satisfaction
. E- .
H2-5 Interactivity . . -0.064 0.106 -0.606 0.544 Rejected
satisfaction
H3 E-Trust . E- . 0.186 0.041 4501 Fkk Accepted
satisfaction
H4 E-Trust E-Reuse 0617 005 12293  ***  Accepted
intention
H5 E-satisfaction E-WOM 0.924 0.114 8.115 Hxx Accepted
H6 E-Reuse intention E-WOM 0.487 0.075 6.486 el 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'Y

broxuetin  mexnonocu Hv 2yunesd Xuux Hauogapmat, uil Mmoo, MesNepcon 0Oyc
RIAM@OPMOOp OamMAUCYVIaH mepen Oypuilih canbapyyoad xysvcean xutide oatina. Top Oynoaa
VUTYUICIIHUL 6pMO2 OHOOPMIU, 2A3PblH OYPMINUUH MaAP2aaH, 3aIUuldH, aeiued UXmIU YIC
OpHYYO0a0 ONOKUIUHO CYYPUNCAH 2A3PbIH OYpMedl Hb 2a3DPbIH MEHENHCMEHMULH MO2MOIYOOHO
MBI03209XYUY axuy OI6WUNL ABUUPY, ULYY WYYpXal, XAMO, HAUO8apmatl yuidunedd yY3yyasx
bonomdscutie 6ypoyyaic batina. Tyc cydaneaansl axcnaapaa 6uo OJ10KYeliH MexHOI02UUH OHYNO02,
2a3pblH OYpmedN0 Auiuenax OO0NOMIC, XIPIKHCYYANHC OVIL 3apum YICbIH mypuiiaed, XYHOPIl
02pxwd3 39peutic. mooopxounoxvie 30pus. Cydaneaanvl 3apum yp OYHeIIC O0YpPOBAL IHIXYY
mexHo02Ulie 2a3pblH OYpmMedi0 auueiax 3amaap 3a1ulan, aeiueai, Xyypamy oudue oapummole
0YypyYIAC, UN MOO OAUONIbIe HIMISOYYAIX 3AMAAP 2A3PbIH OYPMESINULH FOULIH 3ACCULIH VP aueutie
022ULNYYNIIX OOIOMIA*CMOU OAUHA.

Tyaxyyp yr: TeBnepcen Oyc OypTai, 0JIOK, 3aHTHIIaa, XYBHIH OJIOKYEITH, 3TIPUYM CYIIKID
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OPHINJI

Y1 xenex XepeHre, TAp AyHAaa ra3ap Hb ADIXUNHH XaMTHIH alllurTail caadapyyablH HAT
XOIMH 9 9HAXYY XOPOHTHIH OYPTIa Hb MXABUWIRH IaacaH A3p CYypHIICaH, MEXaHUK aKujuiaraa
UXTOW YYUp SJUHH 3aCTUHH Yp alIUITYH TK TOJOPXOHIOTIOr. ©Oepeep X303, YHITUUITId
Y3YYJ2X Xyraimaa OoJIOH 3apJall UXTIU, OapuMT OUUTYYIUNT rapaap XsHax, Maiarax 39pa3r aXIbH
ayaanan UXTOU 00N yxaamar rapad OyXud ONOKWSHHI cyypuicaH OYpTIda Hb 3yydJardyuitH
OPOJILIOOTYHUTI3p aBTOMATaap XUHTIK, MIanraraax 00JI0MKTOM.

Onoo Gaifraa ra3pblH OYpPTIA7 Hb TOBIOPCOH HAT MAJPAIUIMKAH CaH[ Xaaraiaragar 0o
0JIOKYBHH TEXHOJIOTH alLIUIJIAH J13PX M3I33JUIYYAUNT Al0YJITYH, XOHAJIOHTUITH M3133JUIMHH CaH]|
OHJIep XaMraajaiTTail TeBJIepceH Oyc cuctemj Oaiipuryynax 6oiaomxkroil toMm (Shinde, Padekar,
Raut, Wasay, & Sambhare, 2019).

Tyc TeXHOJIOTU Hb OTerANuiH 00K OYp Hb OH LIATHIH Japaajuiaap X0JI00COH OYTAITIH
Oereen kpunrorpadaap UIIBXKYYJICIH, XOHATOHTUIH XSIHANTTAM, TapXMai OypTTrIIUiH CUCTEM
oM. YYCI3COH erernesl Hb OJIOKyynaa Xaiaranarjaax 0a OJIOK Hb XOOPOHIOO jJapaaiiaap Hb
TOTCTOJI XYPTAJ XOJIOOTI0K THHXKUH OYTA1I YYCra1or. Oepeep x37103:1, Tyc OJIOKYyA Hb ererael
XaJrajax THHXUH OYTIMIAH YHACOH HAMK 0alX Tyn OyX TYHIT39HUN M3IRIIIHIAT €0pTee aryyink
Oaiinar (Nakamoto, 2008). DH3XYyy TE€XHOJOTHM Hb JOTPOO HUWTUNH, KOHCOPLUYMBIH, XyBUIH
OJIOKYSHH K YHICOH 3 Tepen XyBaaraaar. HuiiTuitn O10KY31H Hb XYH OONTOH HAAITTIHU, SMap
HOTPH TOB OalryyssarblH XSHAJITTYHT3p OJOKYEHH CYJDKIIHA OpOJIIOX OOJOMKTOH, OyxX
MDBI33J13J1 Hb OYp3IH HIIATTIH, Wi TOJ Oaliaar TyJ OJIOH HUHTUIH YYpAT OpoIIioo yyxan Oaiiaar.

XapuH KOHCOPLUMYMBIH OJIOKUSHH Hb XaMTBIH aXWularaaTail X3/ X3JPH Oalryysara
XOOpOHJ ammriaraaar. TuiMiI3c X5H HATHMH OaTanraakyynaiT, 3pX MAIIMHH yIUpIuiarbir
mraapaaar 0ereej 3aHTHIaaHbl TOOT TOJOPXOHM XyramaaHja TOJOPXOMJIOX 3amaap Oaifryyiara
3OBIIMWILJIMIT Oaranraaxyynjgar Tyl HUWTUHH OJOKUYSHHAAC WIYY Yp AalIurtai, Hyyluiail
OHIIOPTIN TMK Y3IT. XyBUHH OONKUSHH Hb 36BXOH HOT OOJIOH IOOH TOOHBI XapHIIArdu]
OpoJILIOX OOJIOMXKTOM 6eree X3p3riIdryIuiiH TOO, 3aHTHJIAaa 33PAT Hb XapblaHTyH 1166H TOOTOH,
WYY TeBaepceH xsHantTaii 6aiaar (Liu, Si, & Kang, 2022).

bnokueiin Hb ereries OypTrax cucteM 0eree 1 O0OTHITH Orer UIMIH caHTaac sraaTail Hb
TeBJIOPCOH Oyc TapxcaH OYTAUTIH I3Ar33p33 AaByy oM. baHk, caHXyy, laaTraj, COHryyJIHHH
caHaJ XypaanT, TaTBap, dpYYJ M3HJ, ra3pblH yaup/uiara, 60JI0BCpOII, CIIOPT, Yy yypXai, coén
ypJaar r3x M3T Mall OJIOH cajldapT TyC TEXHOJIOTMNT aMyKUITTAl, YP ©reekKTIUreep X3parKyyIdx
acap ux Oonomx Oaiiraa (Vos, 2016). biokusiiH TEXHOJIOTU ailb 4 yJjcaj ra3pblH yaupjuiara,
OYpTIAJIMIH acyyaalil XaMTHH CaifH MUK 0akK YaJHa THIPTTIH OJIOH Cy/IIaaqyul CaHall HAT
6aitna (Themistocleous, 2008), (Krishnapriya & Sarath, 2020), (Shuaib, et al., 2022).

OHAXYY CyJaliraaHbl aKJIbIH TOJI 30pWITO Hb OJOKYIHH TEXHOJIOTMIH OHIVIOT, I'a3pbIH
OypTrana ammriax OOJIOMIXK, XIPAMKYY/DK Oy 3apuM YJCBIH Typliara, LaalblH XYHAPAJI
OIPXIUIPIUUAT TOJOPXOUIIOX sBAN IOM. TyC 30pHMiIro100 XYPAIXUH Ty OUA COABUIH XYPIIHI
OJIOH YJCBIH HApP XYHATAH COTIYYJIJ HUWTISIACAH OYTIJIMHAH TONM, ra3pblH OYpTIIIMMr
OJIOKYDIH TEXHOJIOTH AILIUTIIAH XIPIKYYJDK Oyl 3apUM yJIC OPHYY/BIH TypILIara, OJ0JAT aMKHIIT
00JIOH XYHAPANT OFpXUIIMIT cyajiax 3aMaap MaHall yYICBIH Ta3pblH OYpTIdJA 3HIXYY
TEXHOJIOTMMI aMMKWIITTAl XOPIMKYYIDXHUH TYJJ aHXaapBaJl 30XHUX 3apUM  3OBIOMKHUIT
00JI0BCpyyIax OOJHO.
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CHABUIH CYIJIATJICAH BAVIAJI

OHep XOKWITIH OOJOH XOMKHHTYH 3apuM OPHBI Ta3pblH OYPTrI] OIOKIIMHHMT
HABTPYYJDX, TYpPLIUX TOCIAYYA CYYJIUHH SKAIYYASJ LEeOHIYH XdIparkik OaliHa. OHAIXYYy
TEXHOJIOTHUT X311 aJTOPUTM, TOOH TapblH YCOT, yXaajar I3p3d, 36BLIMIILOIN 33P3IT TYIryypliaH
30PUIMIT XsTHAX; alOyITYH OailITBIT XaHTaX; UTTANITUUT HAIMATAYYIRX 30puiroop anx 2008 oHx
Caromu Hakamoro “P2P maxum meHreHuit cucteM” HIPTIUH HUMTIANIIRD caHal Oonrox OaiicaH
Oereen "biokuditH 1.0" HE MUGPIATACIH AMKUTAI BaJTIOTaap TIMIATITIACHH, “‘brokudiin 2.0”
Hb yXaayar rapa3 Oairyynaxam yuridriacyH (Aggarwal, 2021) 6on “brokwsiin 3.0” xyBundap Hb
TOPUIH YIITYMIT??, HUATYYJIITHIRH CYJDKID T9X MAT MAlll OJIOH CaJi0apbhlH XaMThIH a)KuJjIaraar
OpreXYYJI3X ol TexHosnoru 6ok Oaitna (Maesa, 2020).

CyynuitH XKuiyynsa OJIOKYPMH TEXHOJOTHUHT Ta3pblH OYpTrai, KagacpT 33pAT Ta3pbiH
anbaHbl TONOBIONT, 30XUOH OAUTYYNalIThIH YP 6TOOKUUT HAIMATIYYIIXTIH X0I000TOH Teced,
SPJIAM IIUHKUITIIHUHN aXITyyJ] IeOHTYH Xulradx 60mka3 (Racetin, Pamukovi¢, Zrinjski, & Peko,
2022). Bepeep x31051, 2016-aac 2022 oHBI HXHUI Xarac XypTdJx Tyc ¢3ABUIAH XypasHa Ckomyc
MDBIAIUTUIH cana 489 opuuM 3pA3M MIUHKUITIIHUN 6TYYIIRI HUATIATIKI?.

Xycuort 1 CoaBuiiH XypasHA CyaiarjacaH KOImyCcT OypTAITIi eryyisi, yicaap

Ne Ve Oryymnuita Too | Ne Vic OryymauitH Too
1  Dsyxor 89 15 Typk 12
2 AHY 50 16 Ilakucran 11
3 Ascrpamu 36 17 IlBex 11
4  Ux bpuranu 35 18 ®pann 10
5 Xsaran 32 19 ©wmuex Comnonroc 10
6 Opoc 27 20 Jlanm 8
7  Tepman 26 21 Upanu 7
8  Caynpi Apab 20 22  Hopgseru 7
9 Kanan 19 23  IlBeiinaps 7

10 Hugepnaun 18 24 ApalObIH HITACOH DMHUPAT YJIC 7

11  Hcnaam 18 25  Xonr Konr 6

12  Banrnamemr 15 26 HMunones 6

13 Uramm 14 27 Upak 6

14  Manaiiz 14 28 Tana 5

Cynnaracan ysicaap Hb aB4 Y3B3J ODHITXAI YICAJ XaMIHMHH uX Oyly Tyc C3IIBTHMH
X0JI000TOH 89 OpUHMM PAIM MIKUHKUITIIHUN OryYJIdIT CKOITYC MAIRIJUIMIH caH opcoH 6o AHY
(50), ABctpamu (36), Aurmu (35), BHXAY (32), OXY (27), I'epman (26) 33par yncyynan
pUMMTIH cyJuiaracaH OaifHa. BIOKUSIH TEXHOJOTWHT Tra3pblH OYypTrail amuMriax IIAHATHAT
0JI00T00P X3 X3/19H OPOH/I Ml aMKMIITTal Typiaas 6aiiHa. biokusitH 133p cyypuican Tapxman
OYpTIAJMifH CHUCTeM Hb KpUOTOTpaguifH TPOTOKON AalIUriaH Ta3phlH TYHITIITr Xajarajax
HaliiBapTall apXUTEKTYPBIT CaHaJl O0JITOCHOOP Ta3pbIH OYypTIaJII XYBBCIall XUUX O0JIOMKTON 10M
(Kaczorowska, 2019).
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['a3pein Mapraan, aBnuraia OOJIOH 3ajMJIaH MXTAW 3apuM YICBIH 3acTHiH Ta3ap TYC
aCyyJUTYYABIT MIAWIBIPIIX 30PHIITOOP OJOKYINH]I CYYPHIICAH Ta3pblH OYPTIIIUNAH CUCTEMUUT
Typmik OaitHa. Tyxain6an, I'ypx; [lBexn; bpasun; Oustxor; Hunepnann; Kanax; AHY 6omo0n
Oycaz yicyyn OJOKUSHHA CYypWJICaH Ta3pblH OYPTIIIMIH CHUCTEMUNT TYPIIMXK, XIPITKYYIDK
9xJ199]1 OaitHa. ['ypK yIChIH XyBB Ta3pbIH OYPTTAIHITH CHCTEMID? OJOKYEHH HIBTPYYJICOH aHXHBI
yiic 0ereeJl ra3pelH OYPTTAIUAH CUCTEM Hb OMYJIOX 3pX, Xydalaax, XyJalJaH aBax, TYpIdCidX,
MOPTEIKUIAH 393JIMUT OYPTraX OOJOMXKTON XYBHMH ONOKYSIHHA CYypHJICAH TYC TOCOJ Hb Malll
aMKHIITTall OOJICOH Oereej OJOKWIWH CHCTEMUHT TOPUHH YHITIWIrdHUNA Oycam camdapt
OPTeXYYIIXIIP TOJIOBIIOK OaliHa.

[MBen ync 2018 ona XyBuMH OJIOKYIMHA CyypuiCaH Ta3pblH OYPTTIMWH CHUCTEMUMNT
XOIIKYYJIIX33C 6MHO I'a3pblH OYPTTUIMHT HAXWILYYIDK, [IaXUMaap Iap33 XUiaer Oaiicad 4 rapad
Oaiiryynaxaac 3XJ193/1 ra3ap 333MILUX IPXUUr OYpIryyJIdX XypTaix Xyramaa 4 cap 3apiyyijaar
6aiicaH 6011 FHAIXYY TOCIHHUT X3PATKYYJICHIIP X3IXIH MUHYTBIH Xyralaata TyC YHIUMITAT WYY
XSIMJT 3apJytaap aBax 00JIOMKTOM GOIKI?.

MeH TyC TOCIMHT Xd3PAKYYJICHIIP HOIAITTIH, Wi TOA OOJOH aroynryd Oaitman
HAOMOIIYYJDK, Ta3pblH MapraaH, 3ajlMjiaH, aBidratail Xoil00OTOM acyymiayyaAbIl IIHAAIXHUIH
33PArPd TOPUHH YHIUMITSHMI adaawieir Oyypyymx uancan Oaifna (Alander, Larsén, &
Lindberg, 2022). Tyc TeXHOIOTHHIT Ta3pbIH OYPTTAINIH CUCTEMIID HABTPYYJIICIH T'ypaB axb OPOH
6010x bpa3un Hb aBaMra, J1yiiBap, ra3pblH Mapraad, Ou4ur 6apuMTBIH 30pUHII 33P3T aCyyATYYAbIT
OypaH mMiiacaH OaitHa. YkpauH yncan OTapuyM OJIOKUYEHH] CyypuiICaH TeBIOPCOH Oyc ra3pbiH
OYpTran XUUrIdK 5X3JICAH 0ereej IaxuM rapblH ycar OomoHn QR kox ammriaH raspbiH
OypTraaTdi X0m000TOM OyX yHmuuarssr Mmam xsutbapxaH aBax OosoMkTod Ooimk33. Tyc
CHCTEMHUIT X3PATKYYJICHIIC XOHII ra3pblH OYpTraauiiH 3apaan 65 xysuap Oyypu, 0.5 maruiin
JIOTOp Tazap XyJaiaaH aBax OomomkTou. J»apx yncyynaac ragHa fAmon, AHY, Hunepnann,
Kanazn, DHATXOr yicyyaaa MeH WKW TOCTIH TOCTYYA TYyPIIUTIAX X33 OaifHa.

BJOKYEWH TEXHOJIOI'A ] CYYPWICAH T'A3PBIH BYPTIDJIUNUH
YUJTUUITIOHUM OHILJIOT BOJIOH XAPAIKYYJIIX BOJIOMK

CyymuitH XKWIYYIDA MAPJAXAWH JTUIIPHX OpHYYAal Ta3pblH OYpTIIJIUIH CHCTEM Hb
MDJITPXYHLL caibkupu Oaifraau XA XdA3H Odpxuman Oaiicaap Oaiina. Tyxaitnban, ra3pbiH
OYPTraNHiAH CHCTEMYYIDA UXIBWIAH W TOJ Oaiiman nyrarmax Oaiiraa Hb razap emuserd 00JI0H
399JIYYJIATY, XOPOHTe opyyiard, XyJaJJlaH aBard I3X M3T Oycaja OpoJIord tainyynaasn Oaranraa
erex, XsHaH MIANraxajJ XYHIPII y4pyyJDK OaifHa. DHY Hb 3IPCTID ra3pblH MapraaH, aBJIura,
Xyypamd OMuur 0apuMT, 3JIMIIaH DX MAT XYHAPAJ, SPCIIMNAT apaacaa Aaryyik OaitHa. YyHI9C
rajiHa XerKui Oyypail 00J0H Xerkmxk Oyd OpHYyIaa ra3pblH OYpTrJIMAH CHCTEM IaacaH Jd3p
CyypHIICaH X3B33p Oaifraa Hb ra3pblH OYPTIAJII HIBTPIX, MIMHIWIIXI]I caaTall rapax, ajnjgaa yycix
33pAT XYHAPINYYA Oaiicaap OaiiHa.

[Maamwmiban, Xyyib 3pX 3YWH OpPYMH XaHTAITTYH; Ta3pblH OYPIIDIUMH CHCTEMYYIDN
ra3pblH OYPTIIIMNT yp AYHTIH yaupax yafaBX, HOOI[ XOMC; XaMTpaH 333MIIUX, OMUIIOX IPXUIH
OMYUT TOAOPXOMTYH, ra3pblH HAIXAOMAJIIMUH JaBXLajl, AUl COHUPXJIBIH 36pYMJI UX; ra3pblH
MapraasbIl MUHABIPIAX 3apAall, Har Xyranaa ux Iaapjaraiar; Xyypamd Iyiirss Xuilx, razap
OMWIOX IPXUUT Xyypamuaap YHIIAX, aBJIHral aBax raX MIT Xyylb Oyc 3epumi Oaiicaap OaifHa.
TarBas OIOKYSHHI CYypHIICAH Ta3pbhlH OYpTrAJI Hb WJI TOJ, alOYJITYH, OHIAOp Yp aIllurTai, Wiyy
XYPTIIMKTIM IDX MAT yJIaMXKJIAIT Ta3pblH OYPTTAIUIH CHCTEMI3C X3 X3JPH JIaByy TalTai.
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Oepeep X310, Ta3phIH OYPTTIIIT AlUTIaAar OJIOKYIMH TEXHOJIOTH Hb TOBJIOPCOH OyC, X9H HATOH
Hb 3acBapiiax 00JIOMIKI'YH yUHp Ta3pblH OYPTIIIUNH YIIT SIBIT MJTYY HJT TOJI, HIRJITTIH OOJATOCHOOD
3aJIMJIaH, aBJIUTa 33PIT 3PCAT Oyypax OOJTOMKTOH.

byx ry#inarssr cymk3sH 13X OJIOH TOOHBI 3aHTWiIaaraap MHQPIAMNK, XaAranjgar Ty
OJIOKYEIH TeXHOJIOTH Hb OHJOp XaMmraanainrraid. Mitma xakepyya ra3pblH OYPTTAIHUT €0puiex
O0onoMXKryiH. MeH Tyc TEXHOJIOTH Hb Ta3pblH OYPTIIIMIH YW SBUBIT WIYY XypAaH Gereej yp
amurraii 60JITroI0T TYJI OPOJILIOTY TayyA OOAMT Lar XyrauaaHa OypTrasi HATOH 33par XaHJAX,
MIMHYWIIX OOJIOMKTONTOOC TaJHa HOTApHaT, XyyJb4, TOPHIH aJl0aH Xaard 33par 3yywIiardiblH
X3POTIPAT apUITacHAap Ta3pblH OYPTrANTIH XOMO0OTOM 3apUIbIr MAIRTIRXYHLl Oyypyynaar
OaitHa. MeH OJIOKUSHH/ CyypHJICaH Ta3pbIH OYPTIAI Hb Ta3ap 333MIITUTYIUNH 333]1, CAHXYYTHIHH
XYPTIIMKUUT HAMATIYYJIIXIAC TaJiHa W TOJ, HOIITTIN Oaiijan Hb XOpeHre opyyJard,
399JAYYJIATYANIH XOpOHTUIH Oatairaa, aloynryid Oailinelr XaHraaar Ty Y Xe4JI0X XOpOHTUIH
YH? I[PHUNT HAMAIAYYI3X O0TOMIKTOH.

OH» Oyradsc AYTHOBAN ONOKUIHHI CyypwicaH Ta3pblH OYpIraa Hb HIUHH 3acar,
CaHXYYTUHH XYBbJl HX39X3H Yp OT0eXKTdH, TIp AyHaa Ta3pblH OYPTIIMHAH YIaMKIIAIT CHCTEM
avaanajg MXTAU, XYHI CypTaiTaid, aBiura OOJOH 36p4HMJl MapraaH HXTIH OpHyydax WIyY
TOXUPOMKTON 33T Hb Xaparjax OaiiHa. ['azap MMIDKYYIIIX @XM TyyCCaHBI Jlapaa M3Id3IIAI
aBTOMaraap MIMHIWIATIRXK, OJ0KYelH maTdopM A33p Xaaranaraax 0a 3H> YW SBI] Hb YWIATUHH
CHUCTEMHUIH XaMTHIH aloynryi 6eree 1 XoHIJIOHTUHH TOpuM. Oepeep X37103J1, OMUJIOHIHH XYYITb
€CHBI PXUIT X3H 4 06pUWIDK, OrerIMIHH OyTUMHT IIMTIK yanaxryid. biokdellH Hb raspbiH
OYPTI3IUiH VI SBUBIT W TOJ, OWITOMMKTOM, XYPTIIMKTIM OONr00a 30rCOXTYH Ta3phir X3H,
X3333, X3PX3H, fAMap 30puyjanTaap alluriax, aluriax OO0JOH 333MIIMX 3pX33 X3HI, X3A33P
HIDKYYIDK OaiicaH T3X MAT OYX TYYXUHUT eep a39p33 xaarangar (Singh, 2020).

[a3pbiH BypTranuir FaspblH GYpTronuinH l'aaprH“ OpanTag cyypuncaH
xsanbapxaH xsHax M3A33MNNUINH OYP3H SypTranuitH LLlyypxai 6ypTran
OYT3H, YH3H 368 acyyanyyan
Gavigan
[[a3pblH 6ypTrang
6riokyenH
TEXHOSOINNH
lasap TeneenenTtes [a3pblH 3ypruiir Yypol Har LoHXHbI xan6ap,
M3A33NNUIAT aluurnax AwkuTtan 6onrox, YANUUNras

TeKcT OOMoH OpoH
3aH erergnunr
H3rTrax

3ypar 1 I'a3psia OypTrana OJIOKUSHH TEXHOJOTUMH TYHIITIIX YYpar

bnokusitHa cyypuiicaH ra3pelH OypTraji Hb XOI¥JIMHH 9XHUH ye 1aTaHiaa siBaa 0ereej
[aallk Trazap eMWIeNMHT OypTrax, XsHax, Oaranraaxyyiax Yl sBHaX XyBbCrall XUHX
6omomxroil oM. Laamma Tyc canbapT OJOKUPHH TEXHOJOIMHT HABTPYYJIX 3aMaap ra3pblH
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OypTran yxaajar I3p33r alllurjlaH eMWIeNIMMH SpXUHTr aBToMaTaap HIMIDKYYJdX, XYYyJbd,
HOTapuaT 33p3r 3yywlaryfiblH OpoJoor Oyypyyiax; ra3pblH TOKEHXKXYYIAIT Oyl0y XOpeHTHir
OJIOKYDIH J199p AMKUTAI TOKEH OOJITOH XOPBYYI3X; 3aCTUiH ra3zap OJOKUYSHH] CyypHIICaH ra3pblH
OYpTr3auir Xyyiapujax 3aMaap Tep, XyBMHH X3BLIUIMHH XaMTBIH aXWjularaar HIM3IAYYJIdX Hb
3yHTAH. BiiokusitHa cyypuiicad ra3pbelH OypTIrai Hb OJIOH IaBYY TajlTal X3 4 3apuUM O3pXIIIIII
0osoH cyn tanyynraid. Tyxaiin6an, OIOKYIIH TEXHOJOTH Hb XapbLAHTYH HIMHY X3B33p Oaiiraa
Oeree/1 OJIOKYSHH/ CYypHIICAH Ta3pblH OYPTTAIUUT XOTIOXTIH X0I000TON ererauiiH HyyLJail,
XOTKYYIIJIT 39PAT TEXHUKUWH XYHIAPII, O3PXIIIAIIYYA Tyarapax 0010MKTONH. MeH OJI0KUY3ITH rIX
MOT IIMHD TEXHOJOTUMH Tajaap CaliH M3JPXTYH OpOJILOIrY TaldyyAbIH 3COPIYYLRITIN TyIrapax;
TyC TEXHOJIOTM Hb 07100 Oaiiraa ra3pblH OYypTIdJIUNHH CHUCTEMTIH XIPXd3H Xapbliaxk Oairaarait
X0JIOOOTOH OAPXIIIIITYY/T; OMUUKH 3pX O0JIOH Oycal XyyJb 3pX 3YHH acyymIyyarai Xoin000Tou
COpHIT, 03pX1I33,1YY 1 Oalicaap OaiiHa.

DHP Oyrmddc ayrHeB3 Manait yiacan OJOKYIMHA CyypuiIcaH Ta3pblH OYPTIDIUNT
AMXKHIITTall XOPIMKYYIDXUMH Ty Japaax 30BIOMKHIH Jaryy OdJITIDI93 XaHTax Hb 3YWTOHH.
Yyuna:

1. TO3Y xuiix: bnokusiiH cyypuscan ra3pslH OypTraia Hb MaHail yJcal XoparKux
OOJIOMKTON ICIXUUT YHIIIIX, IPX 3YHH OPUMH, aIUT TYC, SPCARI 33p3T XYUHH 3YHICUNAT
HapUUBWIAH CyJIaX XAPITTIMU.

2. Bar oypayyidx: BiokusitH cyypHIIcaH ra3pblH OYPTIIIHHUT XIPATKYYIIXUNH TYIIT
XyyJb4, razap 30XMOH Oaifryynard, Top JyHAaa 6J0KYIHHBI M3UISITIH IporpaMm
XOrKyYiara oyxuit 6ar gyxan. Ctpareru 60710Bcpyyiax: BIOKU3HH TEXHOIOTHNAT ra3pbiH
OYpTIaIMiAH TOCIUNT

3. AMXHITTal X3pIrKYYIdXd/] Maaparaax HapuiBUMIICAH TOJIOBIOTee, Xyraiaa, ye 1arT,
TeceB Oyxuil crpateru Tenenineree.llnatgpopmein conront: biokusiiH miarGopmsIr 368
COHT'OX Hb TYC TOCIHUT aMXKHIITTAN XIPATKYYIIXD uyXan YYpartu 6aiinar. Ilnardopm
Hb OProTrex 00JIOMIKTOH, aI0yJTYH, UX OTeTIeNITIH aXKUIUIaxX YaJaBapTai, 3acariaibiH
3arBap, 36BITWIIUTHIH MEXaHU3M OOJIOH yxaajar MpiI3Hui QyHKITIH Oaix.

4. XaMTbIH aXujiaraa: DH3XYY TOCIUUT aMXKHIITTal X3parKYYIdXd1 TOPHH
Oaiiryysuiaryyn, razap eMuierdui 60oH 0ycaa xoia00ri0x Talyyasll XaMpyyJiax.

5. Typumux: CUCTEMMIT TYpIINX, XOIKYYIIIX 3aMaap aXHI4u]] OOJIOH XIP3TIIdIYAUHH
JIyHJaX ajuBaa acyyajbll TOAOPXOMDK, IUHABIPINK OailX Hb yyXaj Malll gyxall.
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JAYT'HIJIT

Mbmoamnuite 3puH Oyr0y 3XJIYYIICOH @K YHIIBIPUNH 4-p XyBbCTaJI Hb OWTHUN HUNTOM,
SAWIH 3acarT Tydaramaax Oyd acyyUIyyAbIl AMKUTAN TEXHOJOTHI TYITYypJaH IIHHIIK
OaliraarviiH HAT TOJI JKHIIAD Hb OJIOKYIHH TEXHOJIOTH oM. CYYIHIH KUITYYIIA TyC TEXHOJIOTH/T
CYYpHJICAH Ta3pbIH OYPTTAIHHUT aMKUIATTAH XIPATKYYICIH YIC OPHYY, IPIAM IIUHKUITIIHUN
eryyJnJ OOJIOH TOCIYY HAMATIPX XaHararaid 0aitHa. Yuup Hb OMIOKYSHMH] CyypHIICAH Ta3pbiH
OYpTIran Hb ra3pblH MEHEKMEHTHIH W TOJ, VP AIIUTT Oaiiibir HAMATIYYIIXUHH 33pATIRI
ra3pelH Mapraat, 3aJIUJIaH, aBJIMTal 33p3T 30pWIMUT OyypyyJsiax, CHCTEM]I HTIIX HTTIIHIT
HAMITIAYYJIX 33PAT OJIOH OOJOMXKYYABIT OJITOX O0JDK?3. ['9BY MUHIDHX OpHYyJa] TEXHUKUIH
0O0JIOH XYyJIb 3pX 3YUTIH X01000TOM O3pXmmamyyd Tyiarapu OaiiHa. MaHnail yican 3HAXYY
TEXHOJIOTHHMI Ta3pelH yaupnajara, TIp AyHJaa Ta3pblH OYpTIIIMiiH Yl akuiularaanjaa
HABTPYYJDXUUH TyNJ OMOKYEWH CHUCTEMYYAHMMH XapwuilaH YHIWIdIYYI; 000 Oaiiraa ra3pbiH
OYPTIAMIfH CUCTEMTAH HATTIOX; TOp, XYBUWH XIBIIMI, UPTIJAUMH XaMTBIH OPOJIIO0; TYPIIUIT
CyJanraa; XYHUH Heell; 3pX 3YHH 30XHUIYYJIaIT; MIASUIMHH HyylJiau, aroyiarydl OailasisiH
YAUPAAMIK, CTAHJIAPT OOJOBCPYYIIaxX a)IIyyIbIT HAT TIPTYYH]I XHUIX IIaapiaratau.

90



AIIUT'JIACAH MATEPHAJI

Aggarwal, S. (2021). Blockchain 2.0: Smart contracts. Advances in Computers 2021, 121, 301—
322, https://www.sciencedirect.com/science/article/abs/pii/S006524582030070X.

Alander, E., Larsén, L., & Lindberg, A. (2022). Blockchain 2022, Trends and Developments.
https://practiceguides.chambers.com/practice-guides/blockchain-2022/sweden/trends-
and-developments .

Kaczorowska, M. (2019). Blockchain-based Land Registration: Possibilities and Challenges, .

Krishnapriya, S., & Sarath, G. (2020). Securing land registration using blockchain. Procedia
Computer Science, 171, 1708-1715.

Liu, B., Si, X., & Kang, H. (2022). A Literature Review of Blockchain-Based Applications in
Supply Chain. Sustainability , 14(22), 15210; https://doi.org/10.3390/su142215210.

Maesa, D. (2020). Blockchain 3.0 applications survey. J. Parallel. Distr. Com. 2020, 138, 99-114.

Nakamoto, S. (2008). Bitcoin: A Peer-to-Peer Electronic Cash System. Available online:
http://www.Bitcoin.org/bitcoin.pdf (accessed on 16 October 2022).

Racetin, 1., Pamukovi¢, J. K., Zrinjski, M., & Peko, M. (2022). Blockchain-Based Land
Management for Sustainable Development. Sustainability , Volume 14 Issue 17
10.3390/su141710649 .

Shinde, D., Padekar, S., Raut, S., Wasay, A., & Sambhare, S. (2019). Land registry using
blockchain — a survey of existing systems and proposing a feasi-ble solution. . 5th
International Conference On Computing, Communication,Control And Aut.

Shuaib, M., Hassan, N. H., Usman, S., Alam, S., Bhatia, S., Mashat, A., & Kumar, M. (2022).
Self-sovereign identity solution for blockchain-based land registry system: A comparison.
Mobile Information Systems.

Singh, P. (2020). Role of Blockchain Technology in Digitization of Land Records in Indian
Scenario. IOP Conference Series: Earth and Environmental Science, To cite this article:
P Singh 2020 IOP Conf. Ser.: Earth Environ. Sci. (614 012055).

Themistocleous, M. (2008). Blockchain technology and land registry. Cyprus Review, , 30 (2),
195-202.

Vos, J. (2016). Blockchain-based land registry: Panacea, illusion or something in between. In
Proceedings of the IPRA/CINDER Congress, Dubai, UAE (pp. 22-24).

WIPO. (2021). Global Innovation Index (GI1) . Tracking Innovation through the COVID-19 Crisis,
Tracking Innovation, 14th edition.

91



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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XYPAAHI'Y

Manaii yac apvc wupsn Oyma3203XyyHUll YUA083pAdIIIPII XApbyaueyi 0asyy maimati
00110684 YHOICHUL YUNOBIPIISUUO DHIXYY 0A8YYy manaa meOutiion awueiaxeyu oaueaa miam
xapazoaic oatina. Men 2022 onwvl bationaap Moneon yncado 18 komnanu eap yyHx yuioeapisey
adic axyuH HI2HC YU adcuiiazaa dpxauic oaveaa oonosu 1,8 casa eap yyux umnopmondxc, 56,1
MaAHzbl2 dKCnopmoncon batinal. Miimo ynoscnutl yinoespaseuoutin oMHO 6pCcondox 4aoeapad
CatidCpYynax, 3ax 3337, XIPIAISYOUUH 3aH MOJ68, IPIIM XIPIYdd, Xyoaidaw asax Xycino
HULIYIX YUY Oyma2209XyyHUlle YII08IPIdX waapoiaza myieapy 6aina.

DHIXYY cyOdaneaansvl axcaaap Xapi32adeyoutin apbCan YyHX Xyoaioan asaimao HON00.HC
OYU XyuuH 3ytacuiie mooopxouioxvie 30pbCoH.

Anxem acyynevin apeaap 18-55 nacnvr 120 xynsac cyoaneaa asu, cyoaneaamvl yp OyHe
SPSS npoepammeie awuenan 6onoscpyyacan. Cyoaneaanvl yp OYHO ApbCaH YYHX X3PISAISUHOULH
Xy0anoan aeax xycand Oymase0sXyyHutl 600um wWuHiC 4aHap, 200 3y, 3a26ap Hb 4yXajl HOOO
Y3Y Y1092 Hb XapazocaH.

Tyaxyyp yr: bymsrasxyyHuit yanap, 00AUT HIMHX YaHap, T0OO 3YH, 3arBap, XyJalaH aBax Xycall

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

Cynaaraansl YHAICJIIJI

XyBb XYHHUH 3aH Oaiifjajl, X3p3rdruyuiiH OyT33I/IdXYYH XydajJaH aBax Xycajd, TYYHI
HOJ106J16X XYUYMH 3YHICHIH CyJauraar ToJIMJIOH XerKUHI'YH OpHYY/IbIH CyAjaauuj XUicoH 0aix
Hb TYr29M3J1. COHUPXOATONH Hb MOHIroON IIMT XOrKWX Oyl OpHyyaald 3HD Tajlaapx CyAairaa
XapblIaHTYH I1106X6H XUUT/ICOH OaiiHa.

Monron ync Man axyidH rapaitaii TYYXUH 5739p XHMHCIH 3apuUM  OYTIdIAIXYYHI3D
XapbIIaHTyH JaByy TaJiTali 00JIOBY 2HY JaByy Tajlaa OYp3H ammriax 4damaxryi Oaiina. Mitmaac
Cy/UTaaufan YHIICHUHN YHIIBIPIATUAMIAH OYTISTIAIXYYHUH D3PAJIT XOPITIDI, XIPITIDIYIUNRH
XyJaJIJIaH aBaxX 3aH TeJIeB, TYYH] HOJIeeJIoX XYUYMH 3YWICHMUI Cy[jiax Iaapiajiara 3yl €coop
TaBUT A OaiHa.

Cyuanraanbl 30pUJITo

YHIPCHUN YHIABIPIDTYAUAH OYTIITIDXYYHHH OpCONAex YaJIBaphil CaiKpyylaxblH
XOPATIATYANNH IPINT, XIPITIIT CyANaxX MIaapanarataii Tya Oua HAH TYPYYHI XOPATIATYAHIAH
apbCaH LYHX XyAaJJaH aBalT(XyJaJJaH aBax XycaJl)-1 HeJeelleX XYUMH 3YWICHIr cyaiaxaap
30PbCOH.

OHOJIBIH YHIICJIAJI, CYAJIaracan oaimaan

XoparmdruuiiH XyJalilaH aBaxX IIMHABIP Hb OJOH 3YWIICI3C XamaapanTad, HapuilH
TOBOTTAU YIUT sABI] IOM. XyJajjaH aBax 30pWITO Hb WXA3BWIDH X3PATVDIYIUWH 3aH Oanmad,
OMITONT, XaH[araTail xom0ooTol Oalmar. XoparidryAuiiH XyJaigaH aBax Xycan (purchase
intention) r3A3T Hb XyAaNAaH aBAIT XUUX MaraJjaiblH TYBIIMHIIP XAIMKHUTIAT. XyJalaH aBax
XYCA Hb XOPIMVIATUUI UPIIAYUI TOAOPXOH OYTIITIIXYYH, YHTUMIATIIT XydalJaH aBaxaap
TOJIOBIIOX 3CBAJ XYAAJ/IaH aBax XycaITaH Oaiix Maraanansir wpxuiiamr (Wu et al., 2011).

Yanap ra19T Hb TyXallH OYTIATIIPXYYH Hb XAPITJIATYUIH [Iaapasiara, XyJI3JITHIT TOTTMOJT
XaHrax Oyloy AaBax 4aaBapbIl X3JH?. YaHap Hb Xdparudryaa 0apaa OyTIdradXyyH XyJdasgaH
aBaxaJ yyxal Mairyyp OOJDK, X3pAIJATYUIH YH? LPHD, COTI3J XaHAMXKUHT Ouil Goarojor
(Steenkamp, 2017). ByearapxyyH#uii 4aHap Hb 3aX 393J1] yi1aM Oyp dyxai 0ok Oaitna. Yanap Hb
OpreH XypaI3Tdi, HapuiiH TeBermi oiinront (Hoe & Mansori, 2018) OGereen Tyxaiin
OYTIATIPXYYHUN XOPATIATYMIH X3PIATIR) Iaap UIarbll XaHTraX 4aIBapbil HIIPXUNIIAT.

MapkeTrepyyablH XyBbJl YaHAP Hb TYXalH Oy T3 I9XYYHUHUT X3PATIATY XOPXIH XYII39H aBY
OaitHa, slaraan Oycan OYTIATIPXYYHAIAC MIYYI Y3A3T BY TOAIIAC Xamaapd TOJIOPXOHIIOTIOHO
(Ehsani & Ehsani, 2014).

ByTasrmpxyyHuil 4yaHapeIr YH3J3X3J XaMIHHH dyxajn 3y 0o Xdpamisrduj smap
XOMIKYYPI3p TYYHHHT YHOJI9X B3 Idaar acyyiar oM. D.Garvin -uitn (1984) GonoBcpyyican
OYTIIIIPXYYHHIM YaHAPBIT XAOMXKHX 3arBapbil’ OJOH cay0apT, TOpen OYpUUH OYTIATAdIXYYHUM
YaHAPBIT XOMKUXD]T ©PTOH XIPITIRIAT O0NOXBIT OJIOH CyAalraaHbl yp IyHII3C Xapx 601HO. Tuitm
Y y4paac XIpAMVIdTYMMH apbCcaH LYHX XyJajJaH aBaX XYCdJJ HeJIeeleX XY4YUH 3YWICHUr
toapyynaxaaa D. Garvin-uitH 9HIXYY 3arBapseir ammriacad. D.Garvin (1984), Aker (1991) Hap
OYTIATIPXYYHUN YaHAPBIT TYWHIPTTIN, OOMUT IIMHXK YaHap, HaWIBapTail Oaiiman, amuiaiaTaf[
HUWIPX YaHap, 0aT 06X "yaHap, YATYMITIIHUHN YajBap, roo 3yH, XYJII9H 30BIIOOPOTICOH Oaiiaa
I3C3H Y3YYIRATYYAIIP XIMKUXUIT caHasl OOJITOCOH.
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Sholihati, Purwaningsih, Tjahjawati (2020) Hap “ApbcaH IIYHXHHIA TaTaapX X3PITITYUitH
OIJITOJITOHJ] HOJIOOJIOX XYYMH 3YWICHHWH cyhanraa’-T XWUCOH 0ereej TIIHUN cymairaaraap
XOPATIATYAMMH XylajJaH aBaxX MIUHABIPT OYTIATIPXYYHUH yaHap, XL, Op3HA Hb 4dyXaj
HOJIeeTHi OalicaH axan.

Admasu (2021) “ApbcaH HyHX XyJaJJaH aBaxX XYCAJA OYTIITIIXYYHHI UaHApHIH
HOJIOOJUINHH CyJanraa’-r XWMCOH. YT CyJalraaHblH yp JIYHII3C Xapaxal XdpIIJIdrduj
OYTI3rIPXYYHUH YaHAPBIT 3ypraaH y3YY/IdJIT3dp TOIOPXOiink Oalican 0a SH? Hb XyJalJaH aBax
XYCOIITHH XYUuTHH Xamaapairtaii 6aiie. MeH JOTOOIBIH aphCaH IIYHX XY/IaJIaH aBaXbIl UITYY/l Y319T
OpOH HYTTMIH X3P3TIITYANNRH XyNalIaH aBax Xycaia 6atr 6ex yaHap, T'yHIDTII Hb XapbIaHTyi
OHJ1ep HeJleeTHi OalicaH OaliHa.

Men Kusumawardhani, Sumarwan, Krisnatuti (2021) Hapsia cymiaaunyn “bpana apbcan
MYHX XyJaJJaH aBaxaJ HeJIeelleX XYUWH 3YWICHIH cynairaa”-r OpIHIUIH IYHX X3PITJIdIAT
NHpoHE3 X3pAridryiniiH XyAaiIaH aBax XycaJ HUATMUNH OYJIaT, XaH yiara, HHUTMHAWH Oaiiaat,
Oalipmim, YH?, OYTIOIPXYYHHH UYaHap TICOH XYUYMH 3YHIC X3p HOJeeTIUT TOJOPXOMIox
30pwIIroop xuikas. Cynanraansl yp AYHID3C XOPAIIATYIMNAH XyAaldaH aBax XycaJ, MUHABIPT
HUUTMHUIH OYJar, YH?, OYTIATA3XYYHUI YaHAp Hb YyXajl HeJeeTdH, XapuH HUUTrMHUIH Oaiinain,
Oalipiui TeIUNIOH au XOJ00TAONATYH Hb XaparjcaH OaitHa.

Cynaaraansl TaamarJiaj

ApbcaH LYHXHUH 4YaHap Oyly YHIDTIAIMHAH YaHap, OYTIATPXYYHHH HainBaprTan
Oaiinan, O6at 6ex yaHap, OOIUT MIMHXK YaHAp, FOO 3YH, 3arBap Hb XA3PATIATYAUNH XyJallaH aBax
XYCHJIJ] HOJIOOTIHO TICOH YHJICOH TaaMarjiajbll J3BBIIYYIDK, IIMHXUIATHUN 3arBapeir (3ypar 1)
TOJOPXOMJICOH. DHAXYY IIMHXWIMIAHUN 3arBapbil OOJIOBCPYyyJax/laa ©MHeX CyAalraaHbl
axuryyabiH (Admasu, 2021; Sholihati et al., 2020; Kusumawardhani et al., 2021) yp nyHz
YHIICI3B.

I'yiiuaTranuiin yanap

HaiinBapraii 6aiigan

Bat 6ex uanap

Xypanuan aBax xycoJl
BoauT IMHK YaHap /

T'oo 3yt

3arBap

3ypar 1 Cynanraansr 3arBap (Garvin, 1984)
Japaax TaaMariaibir I3BIIYYI3B. Y YHI:

Taamarnan 1 (H1): ['yHpTronuiin 4aHap Hb apbCcaH LYHX XyAal[aH aBax XYCOAIJ depar, dyyxail
HOJ166 Y3YYJIHD.

Taamarnan 2 (H2): ByrasrnsxyyHuit HaiiiBapTaii 6aiijan Hb apbcaH IIYHX XyAajllaH aBax XyCaJ[q
3Epar, Yyxall HOJIeO Y3YYJIHD.
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Taamarnan 3 (H3): batr 6ex waHap Hb apbcaH IyHX XyJaJIaH aBaxX XYCAJJ1 IEPIT, HOJIOO Y3YYIIH).

Taamarman 4 (H4): boaut mumHX 4aHap Hb apbCaH IYHX XyAaJJaH aBax XYCOAJII dEpar, dyxal
HOJ166 Y3YYJIHD

Taamarman 5 (H50: T'oo 3y# Hb apbcaH IYHX XyAaJIJIaH aBax XYCAJIJI 3EPIT, UyXall HOJIee Y3YYJIHD

Taamarmnan 6 (H6): 3arsap Hb apbcaH IYHX XyJal/IaH aBaX XYCOAJJI IEPIT, UyXall HOJIOo Y3YYITHD
CYJIAJITAAHBI APTA 3YH

Cypanraansl 3X 0JIOHJIOTMAT MoHron yicelH 18-55 HacHBI XymMyycC I TOAOPXOMIIK,
SHIMIH CaHamcapryd TYYBpPUMH aprawiajaap TYYBPHUHH XOMJKI3I COHIOX TOMBEOT alIMIJIaH

O5XyBUWITH UTIIX MarajijiaiaTai, +/- SXyBUH aijaanbl Xs3raaprai 6aiixaap TOOIOXO0a TYYBPUHH

XaMTuiiH 0ara oHOBYTOM XdMxk233 114 Gaiican. bun cynanraanmaa 120 oponmoryuiir xampyynaH
2023 onsl 04 capein 01-HbI e1peec 15 XOHOTMIH XyramaaHja CyAairaaHbl TajadapT aKWILIaX,
ererJeJ 1yriyyJcaH.

Acyynra Hb TypBaH XO3CII3C OypIdX 0a 3XHUH XOICOTT XIPATJIITYUHH XYH aM3YUTIH
X0J000TOM 7, XO0€p Haxb X3CAIT apbcaH OYTIIIIPXYYHMHM TajaapX OWITONT X3PATiddTIi
X0J000TOH 5, TypaB 1aXxb X3CAIT OYTIATIPXYYHHI YaHapTail X0a000TON 6 Xy4uH 3yiin Oyxuii 27
acyynTeIr acyycan 6omHo. Cynanraanji Opoyioryo0oc THAHMNA XyAalJaH aBax XYCAJJA apbcaH
IYHXHUH 4YaHap XOPXdH HOJeeJICeH Tajaap acyyxk, JlalikepTelH 1-5 TIIC3H XIMXKIICIIP
YHOIYYJICOH 0a 3HA 1 orT Hemeeryi, 5 Mal X HeJIeOeTH IICIH yTraTau.

CYIAJITAAHBI YP IYH

Cynanraansl nyrayyncan erermmuidr SPSS26 mporpamaap OGonoBcpyynaH yp AYHT
mUHK13B. Cyqanraas OposILoryAblH XYH aM 3YHH M33uMir XycHarT 1-1 xapyynas.

Xycnart 1 Cynanraani opojoryibiH XYH aM 3YHH M3J133J131

XOMKUTIOXYYH Orergen Too xaMx3 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

Xyiic
9p 30 25.0

500,000 xypTan 6 5.0
500,001-1000,000 20 16.7
CapsIH opaoro

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

Ix cypsanoic: Cyonaauuiin mooyoonon

Cynanraany opoauoryjsiH 55 xyBb Hb 18-35 HacHbIXaH 00N 75 XyBb Hb OMATTIHUYYA
OaitHa. MeH 1931 OOJIOBCPONITON XYMYYC 55 XyBb Hb 0011 59.2 XyBb Hb MIPIAIC3H, 53.3 XyBb Hb
XYBHUIH XIBIITWI @XXKWLIagar 00JI0H XyBHapaa XeaeJIMep dPXIJIAT XYMYYC , 41.7 XyBUIMHX Hb TP
Oynuiin capsi opsioro 1000,0-2000,0 msaran Terper OaitHa.
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Cypanraann oponuoryisiH 68.7 XyBb Hb HMMHIOPTBIH, 31.3 XyBb Hb YHIICHUI
YHIABIPIATYIUNH IYHXUUT X3paradadr ax. Men tanuit 40.8 XyBb Hb KUJJ HAT, 28.3 XyBb Hb
yJIMpaj TyTaM IyHX XyAajijaaH aBaar Oaitaa (3ypar 2).

40.8
28.3

15.8
8.3 6.7

Kung vor ynaa  Ymupang vor - Xo€p xxuia Har ['ypsan xwig Har  Capj HIr yjaaa
ynaaa ynaa ynaa

3ypar 2 LlyHx xyzajijgaH aBax JaBTaMK

Cynanraann oposuoryasiH 67.5 xyBb Hb 100,0-500,0 MstHTa XYpTA1 TOTPOTHIT apbcaH
IYHX XyAaJliJlaH aBaxjaa 3apIlyyjjaar rak xapuynk) (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 75
1000,001-35¢ moom 3.3

3ypar 3 Cynanraanj opoJLIOryiblH XyAaJIJIaH aBJar apbCaH LYHXHUM YHD, TOT

Cynanraansl ererjymidr SPSS mporpamMmyyasir amuriad 00JIOBCPYYIK TOJOPXOMUIIOX
cratuctuk (Descriptive Statistic)-uiia 605108 HAT TanT ANOV A MIUHXUITI? XHHCOH.

XYCHAIT 2 ApbCaH LIYHXHUIH COHIOJITOH]] HOJIOOJIOX XYUUH 3YHIIC

k= 3eeneH motopToi Oarman 3.98

E ) 3e6110H ragapryyrai MaTepua 4.07

E E Taanamxraii YHIpTIH Oaiinan 38 413

=

3 MepeH 93D YYPIX3I WYY TOITOX Oraer 4.36

= Y naan xyranaaraap yypaXdA TaagaMmKTan 4.45

= Orer/iceH Xyramaan JOTOJII0J, caaTall SBAPINTYH Oarman 419

[

g E( SImap 4 ymupan yypaxan 6at 0ex TaCBIpTIi Oaiinan 4.37 494

SIS .

,g & | UynxHuil caBxuH 6010H 6ycaj 31 aHTHy.l Hb OYp3H OYT3H 03XJI3rICoH Oaiinan 4.25

T JKYOKUT TOMTII rapcal 9 acyyJairyi Xapariank 0omoxoop Oargan 4.16

é o DmanrId ynaaH Oainan 4.38

£ & | Oé&non nasyy Hb ycan 1oeBapToii Gaiizan 425 434

=

= IlysxHMiA 6Hre raHarryi 6anmgan 4.38

E 1[»B3p apbc, MUPIdP XUIHCIH Oaitnan 4.26

= § Hop xynaroii 6aiinan 3.84 3.98

[ .

% g ByTaarmpXyyHui IMHXK YaHaphIT OaifHra XerKyyJDK MIHHIYWIIRT Oaiaan 3.92

a2 IlyHXHUIA YUMATIITUIH CITIDI TaTaM Oaiimal 3.89

E >§ Amnxaapan taTam Oaitnan 3.89 394
Tunamsr 1yp Tepx 4.08
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Hapuiin o€monroii Oaiigan 4.03
AHXaapal TaTaM eHTeTdi Oaiman 3.76
=Y ByTasrmaxyyHmii 3arsap 4.15
g OpreH coHTONTTON Oatiman 3.98 3.98
™ . . .
ByTasr1xXyyHuii 3arBapeIr OaiiHra MIMHIYMIIAAT Oaii1ai 3.82
§ ApbCaH IYHXUIT Xy#anJaH aBaxa]] Haii3yy/IbIH caHan 00/10J1 HeJeesier 3.16
‘; 5 ApbcaH IYHXUIT XyJaJaH aBaxajl aBaxaj] yr OpIHIUIH TanaapX 3€par COTIITIAI
g S | memeener 3.82 389
§( ~ ApbCaH IYHXHMHT XyIajIaX aBaxaj TaalaMKTail MIAPIMK TOpIer 4.17
>
> JoT0o01100 YHIABIPIICOH HYHXUHUT XyAalNAaH aBHA 4.39

Ix cypsanic: Cyonaauuiin mooyoonoi

ApbcaH IIYHX XyJallJaH aBax/iaa xaprajis3aH y3/A9T YaHapbIH Y3YYIIITYY 000X 6aT 6ex
yaHap 4.34, naiigBaptait Oaiinan 4.24, TYWUPTrIMKH yaHap 4.13, 00UT MIMHXK YaHap OOJIOH
3arBap Oyroy 3.98, roo 3yii 3.94 Oaiina.

Xycnart 3 HaiinBapraii OailUIbIH IIUHXWIT?

Reliability Statistics

Cronbach's Alpha N of Items
891 27

Ox cypsandic: Cyonaauutin mooyoonon

XyBbcaryuiiH HaiaBapTail Oaiabir manraxseiH Ty Cronbach’s o koaddumueHT yTrhir
aB4 y39x37 0.7-0o0c ux Gaifraa yuup yr acyyaTyyl TyXallH XY4MH 3YHJIMHT TOJOPXOMIOX 6HIep
XamaapanTaii Oyry 601Ut OaiiganTtail rak y32:x OaitHa.

TyyBpuitH Xypanupxyiin 6aiansr Togopxoinox yyaassc KMO tect Xxuibx y33x3.1 133D
xaparjax OalraawiaH TYYBPHIH XYBBJ XaHTAITTAl TOJIOOIIOX YaJBapTaid, CTATUCTHKUIH XYBb]l
a4 XoJ00II0NITOM 33T Hb Xaparaax OaiiHa O6aitHa (XycHOrT 4).

XycHort 4 TyyBpuiiH XYpaJIpXYyHI 6angan

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 cypBaynk: CyaaauuifH TOOL00I0I

Cypanraanbl TaaMarjajbll 0aTiaX 30pUITOOp HAT TalT BapHallblH IMUHXKHUITID XUHK
Y39X3/1 BapHallblH IMHHKWITAHUN F yTra Hb 00AUT MIUHXK YaHap, roo 3YH, 3arBapbiH XyBb 2.65-
aac JIP1II YTTHIT Y3YYJDK Oaiiraa Tyn XyAaajaH aBax XycaJia OOJUT MIUMHXK YaHap, TOO 3Yi, 3arBap
9epar uyxall Helee Y3YYJASTI IDCOH CyJairaaHbl Taamarjan 0ariaraax, XapuH TYHIPTIAIHHH
yaHap, OyTI3I/I9XYYHUH HalaBaprail Oaiigan, OaT O0ex 4aHap Hb XyJaJJaH aBax XyCd3JJ Jepar,
qyxaJl HeJIee Y3YYJIIAT I'3COH Taamariai HanaarjacaH (XycHarT 5).
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XycHarT 5 Har tant BapuanblH IUHXWITIOHANR YP TYH

Sum of Squares df Mean Square F Sig.
Between Groups 2.737 12 .228 473 927
TYHUSTOMHHE  \r i Groups 51.624 107 482
JaHap
Total 54.362 119
Between Groups 5.007 11 .455 .996 .455
Hainsaprait - \\inin Groups 49.355 108 457
Oaitnan
Total 54.362 119
Between Groups 3.604 9 400 .868 .556
bar 6ex mmmwx ~ Within Groups 50.758 110 461
Total 54.362 119
Between Groups 12.691 12 1.058 2.715 .003
bomT MHHK iy Groups 41.671 107 389
JaHap
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 mooyoonon

Cynanraassl yp IYHID3C Xapaxaa O0AUT MIKWHX YaHap, roo 3YH, 3arsap Hb Xy/AajlaH aBax

XYCAIIZl Peparanp Heneenger 00J0X Hb Xaparjaxk Oaiiraa Tyn apbcaH LYHX YHIIBIPISIAT
YHIPCHUM  YHIIABIPIATUHU/L,
UARBXXKYYIRITHIH XeTen0epuiir 000BCpyyiaxaaa PB3P apbC LIMPIIP XUICOH TSI MECCEXK,

MapKeTepyyl 30pWITOT 3ax 333J]1 30pUYJICaH MapKeTHHTUHH

MDA TOBIOPOXOOC WYY OYTIdTIPXYYHUH 3arBap, IW3alHBIT WYY OHIUIOX raapjiaraTtait

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

Momneon oroymmuyyo auxan wamusl XAmao XoAHUU OYPMULH MIOAI2 I3IMUUXIO XOED 0aXb X3l
0010X aHenu XAHUL HOIOO XIp Oyl cyonaxvle 30punoo. Moneonbii Xamao Xa1 CYONALbIH UXIHXU
€yoaneaa Hb X0ép Ycblh XO0POHObIH XAPUIYAQ, X311, COENbIH Xapbyyyican cyoareaa bavna. 1364
monzonvin Epenxuti bonoscponvin cypayynv0 anenu xoautie 3aasan Cyoaax xuyddi 60a2on baza
AHeUAC IXTIIH CYPAIYOa2 MOH20IUYYObIH X)8b0 XAMAo X371 001 2ypas 0axv xa1 60n0x om. [Llunzsp
2ypas 0axv Xanutie Cypaxao anx 2adaao xaj cypaxaac sneaamai oaioae. Tutimasc myc cyoaneaano
XAmao xaauiie 2ypasoazy X1 001201 asy y330ic cyonas. Aneau, MOHO, XAMAO X371 039PX OypMuiie
Xapvyyyrau cyoaicHaap MOoH20 Cypaiyazdud MOH20JL X3IHIIC XAMao pyy 60004 cypy 6aina yy,
9CBII AHENIU XIIIIC XAMAO X3 pyy 60002 Cypax xanonazamat datieaa 3¢axutie mooopxouioxsle
30punoo.

Canan acyyneam cypanyaz40bli cypax cyypb mM307132, XAmao X271 Cypaxao MOH20], aHelU
XJIHULL HONOOLIUNIH cyoaneaae baemaas. Anenu, Xamao XoaHUull s1eaamai myeuHutl M30132UlH
0azyy XopxXoH Xapuyiax 83 2302utie OUI20XbIH MYN0 aHeU, XAMAO XIMHUU MYSUUHSIIP AHSUNAH
caman acyynea A8Yyicam. Xamao XoaHuu waneaimvlh OYPMUUH 3YUL0 YHOCIH O62YYA0IPULH
bavipnan, HUUIMANL ©2YYN03p, Xascapcan o2yynodp, Xonboo ye, yemeap ye 33peulie XIPXIH
awuenaxc baveaae cyonaxvie 30puioo.

Acyynevin yp OyHO H320y239pm, XAmMao X271 Cypaxao auenu XoaHutl OypMutin 0ymay He Xamao
XONHULL OYpaIM, O2YYA0pulin Oymyutie OUIc0X00 MYcandic OAUHA 2OCOH Xapuyim ux OatiHa.
Xamaovln XanHutl mysuiHutl mypuluimsiy yp OYHO H320y233pm, A Oyneuiin anenu X2aHuti myeuiuH
0002yyp cypazuovin 59,8%, MOH20 X21MIU XyMYYCUlin Xapuyimmai mecmaii xapuyican 29,2%,
amenu xonmau mecmau, 25,4 % anenu Xannuil axucan myeuwuHmai B Oyneuiin oroymmuyyobin MOH2ON
X27IM3IU MOCMIU XAPUYICAH, MOH OIOYMHYYObIH 65.1% Hb aunenu Xaumau mecmdu Oymys’sp
Xapuyican Ho myc Xoép Oyneutin Xamao XIMHUU AHXAH WAMHbL MYSUHUL MIONIUUH YP OYH
aneaamatil Oye undpxutiic oaina. Xoépoyeaapm, xamao X3aHutl OYyHO OOJIOH AXUCAH MYGUIHUL
maomzemdu C, D Oyneutin 010ymuyyOblH XApUyaim Hb AHeIU XIJTHUL MIOI2IIC Xapaam Oyc, 368
xapuynimsii Xyeb 6HOep oOatina. Tyc cydaneaamsvl ay xon6020071 Hb MOH2OL CYPAIYAS4UO XAMao
X2NHULL OypMuUtie Cypax s8yad aweau X371 HOJNeeJdHC Oaileaa dCdX, 2epie yp HONee2 XAMAo X
cypaxao awuenaxc 600X 2CIXuLe Moopyyiaxao OpuluHo.

Tyaxyyp yr: I'ypasnary xaur; I'ypaBnarg xam 333Mmux; XsTaa XJIHAN TyPIM 333MILKUX
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XYPAAHI'YH

Mamnati opnbl xyev0 cazap 3y, yae yypolH OHYL02, SLAHSYSAA YP2AMATL YPeax Yaupai 602uHo,
Xyp mynaoac baza ynaoae, mapxay Hb 30Xucmotui 6yc xapbyaamai, CaixuHaac yyosaamai XopcHutl
00pOIMON 33p32 Hb 2a3ap MAPUALAH IPXAIS4030 UXIIXIH XYHOpIAUle oull 6oneodxc batina. Mew
IOUUH 3ACCUUH X)8bO HCUNCUS YD MAPUMIIbIE YPIIIX 30PUYIANMMAL MAWUHBLE OPYYIHC UPIXIO
UXIIXIH XOPOH2O Waapoaz0ax yypaac yp mapuaHvl Ypeamal mapuanoaz ypayypuue Hutimise
awuenaxc oaieaazaac HiI2KHC MAIOAUO MAPUALAx YpPutiH HOpMble MOXUPYYIAX OO0N0IYO0Y,
A2pOMeXHUKULH waaponazvle 360puux, Hcued 0yc yYpasx, yp CyyX eyH anoazoax, yd63puluimuii
wWaaponaza XaHeaxayi ypasp mapux 33p32 Ho mapuaiax yputiH Hoey O0JI0H XyPaaH asax ypeayblt
XaMmaic332 OYYpYYyIaxao Heneeuic batta.

Oposmmoutin cydaneaa, mapuaianiobii apea mypuliazaac Xapaxao ypuiin 2aoyyp 0ypxyyi
MOSMOOX Hb MYXAUH YPULH YAHAPbLE CAUICDYYIAX, HCUNCUS YD MAPUMIbIH YPULH XIMICIIE
MOMC20HC HUUMAIZ 30PUYIATMBIH YPAYYD AuUiax OOLOMIUCMOU OO0NO0X, HCUHE HIMISOYYAIX,
ypuiic XOpmoH uwaswbiic, mopos OYPUliH 664UH, MOOLOHYOD, (DUSUK, MEXAHUK 2OMMIIIC XAM2aAdIax,
HA2HC MAnbaieaac agax ypeaybli XaMAHCIIE UXIC2IX 23X MIM OJIOH 0asyy manyyomati oatoae.

Ypuiie 6ycao mamepuanaap O6ypsx mexHux mMoOHO2 MOXOOPOMAKCUNIH AHCUIIASAAHBL
Y3YVAIMYyoutic OHO8YMOU MO2MO0X00 YPbOUUICAH Oalonaap OHOIbIH MOOYO0, MOMBEOLONbIS
MEXHONO2UIH YHOCIH 099D MOOYOOJdHC 2apaax 3atnweyi waaponazamau. Him yupaac sHaxyy
cyoaneaa mMypuiuimolH  AjCUL 093P YHOICAII0 Yp OYpIX maeean MexHONOSUUH 3apum
napamempuiic OHOIbIH XY8b0 MOOOPXUOIIOO.

Tyaxyyp yr: Dprair, Xypl, OyTaIMK, OYPCIH Yp, TOXOOPOMIK, a4aallsIbiH OHIIOT
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OPHINJI

Monron ynceiH XXAAS-HbI razap TapralaHTUHH caji0apbIH AYH] XyralaaHbl XOTKIUHH
6omnorein  ctpareruiin /ATPBIH III ASIHBI XYPOOHJI/ 3opunryynein Hara “Ypraman
XaMraajulblH LOTI] apra X3 MJKI3I TeJIeBIIYYJDK, TapUalIaHTMMH TanOallH XepCHHI 3J3radi,
IBAPIIIIC XaMIaanK, YPXKWI [IUMUNT caibKpyynax, TapUMIIBIH 30XMCTOM C€A/Ir?d, Tar
JJIPHUIYYJITHIH TEXHOJOTUIT Y€ IaTTairaap H3BTPYYJIHY  I'K33. OHJ 3aacHBI 1aryy 6MHO Hb
Tapuaink OaiicaH O0JIOH MIMHAAP TapUATDK XYHCHUNA XaHTaMKHIT HOMATAYYIIXYHIT TAPUMITYYABIT
OpreoHeep TapuajaX, COPbXK TYpPUIMX, YPHHUT O3ITIIX, YHIABIPIDI XIPATIIIHHUNA TEXHHK
TEXHOJIOTHUT OYpAYYJK OOJIOBCPOHTYH 00IT0X Hb OHOOTHITH MUK IBIPIIBAII 30XUX ACYYUTBIT HAT
0omoox Oaiina [5]. MaHail OpHBI XyBbJ JKWKHUI YPT TapUMIIBIH YPUUI Cyylrax Hb TOBOITIH
acyyJUlyyJblH HAI' X3B33p Oalicaap OaiiHa. DIUIH 3aCIMIH XYBBJ KWKUT YPT TAPUMIIBIT YPIIIX
30pUyJIANITTall MALIMHBIT OPYYJDK MPIX3 UXIIXOH XOPOHre Iiaapjaarjax Oaifraa yupaac rasap
TapualaH SpXJPAT HUUT ax axyldH HIDKyyaudH 96,1% yp Tapuanbel ypramain Tapuaijaar
YPAYYPUIr HUHTIDT amuriax OaiiHa. DHP Hb HODK Tanbaiin Tapuanax YpHUHH HOPMBIT
TOXUPYYJIax OOJOIIOOIYH, arpOTEXHUKUIH 1Iaap ylarbil 36pUmX, KU Oyc YpiIdx, Yp CyyX I'YH
angargaxaja Xyprak OaitHa. MeH LPBIPIIMITANH IIaapyiara XaHraxryd ypasp Tapux 33par Hb
Tapuanax YpuiH Heell OOJIOH XypaaH aBaxX ypralblH XOMXKIIT Oyypyyiaxaa Heleeink OaifHa.
DAr’nNp acyymiIyyabll IMUKAIIX apryyAblH HAT Hb TapUMIIBIH YPHHUT HIPBXTIH OpI] Oyxui
Marepuanaap Oypax oM. YpuiH raayyp OypXyyJl TOTTOOX Hb TyXallH YpUHH 4YaHapHIT
caibKpyynax, KWKHAT YPT TapUMIIBIH YPUHH X3MJKI3T TOMCIOX HUMTIAT 30pUYJIANTBIH YPIYYD
amuriaax 00JOMKTON 000X, KMHT HAIMAIIYYJI3X, YPUIT XOPTOH IIaBbXK, TOPOI OYPHIiH ©BUYHH,
MOereHuep, pU3MK, MEXaHUK TIMTIIAC XaMraanax, HArK Tanbairaac aBaX ypraiblH X3MKIAT
UXICTIX TIX MIT OJIOH JaByy TalyyATai Oaiinar OaifHa. DHAXYY TEXHOJIOTH JRIIXMH HUUTIIP
CYYJIMMH yea MIPBXTAMU Ccy/ularjax, aluriarjax Oaiiraa 6ereej; MaHail OpHbBI XyBbJ XapaaxaH
Xerkeeryi Oaiiraa Ommm».

Niimaac ypuiia ragyyp OYpXyys TOTTOOX CyJajiraar, MaTeprajbiH OJIJO0II, Oairaas OpUMHI
99T Oaiix, XYHCHUU aloyiaryd Oaljana HeJeedexryid Oaix, TapuMIIBIH ypraraj Hejeejaex
Oaiian 33pruiir TycraH cyjaairaa TYpUIMAT XWX Hb MaHail opHbl XAA-A XOWILTyyJIamryn
HIMHIBIPIIdX acyyaal O0JIOH TaBUTAax OaitHa. YYH 93D TyATyypiaal ypuilr Oycaa matepuanaap
OYpoX TEXHMK TOHOT TOXEOOPOMKHIH aXWIIaraaHbl Y3YYJIITYYAUHT OHOBUYTOH TOTTOOX
3Ty ¥ maapyiara ouii 60k OaitHa.

112



CYJIAJITAAHBI X3PAIJIAT IDXYYH, APTA 3YI

Yp Oypax r3a3r Hb TAPUMIIBIH YPUHH YPTAIT, COEOJIONTHIT CalyKpyynax, YPUIHH XAI09pUiT
KUTIUIDXUNH Ty YPURH raayyp Tepes OypuitH 6oaucoop maBax apra axuuiaraa oM. bypcon
ypHiiH OyTiuir 3ypar 1-T xapyysuiaa [6,7].

[lyypraru 3Hpocnepm

TaxaanuiiH 6oguc

byamviiH gasxpara

XOpTOH LaBbX Yp A39pX_
ycTrax 6onoH QYHIMUMAWIAH
hyHMUMALIH AaBXpara naBxpara

3ypar 1 bypcan ypuiin 6yTa1g
Ypuiin ragyyp OypXyyJl TOTTOOX YHJICOH 3 TOPIHIH X27103p OaitHa.
YyHna:
1. Ypuiin ragyyp xanbcaH gaBxpara TOITOOX

2. YpuiiH Tagyyp HUMIDH OYPXYYJI YYCTIX
3. Ypuiir ypisH Xa103pT opyynax

xanbcaH gasxpara
YpPN3H 6Ypxyyn

3ypar 2 Ypuiit ragyyp OypxyyJ1 TOITOOX X3JI03pYYA

YpuliH rangyyp XajabCcaH AaBXpara TOITOOX Hb HJOIBXTAM OPLYYABIH HATIJIMUI TYPXCOH
HapHUiiH YT aXwiaraa 0eree]l YpuilH X3J109p X3MKIIT 00pWIOXTYHTI3p ragapryy/l Hb IIMHTIH
MaTepHaiaap HUMIH xaibsc Torrooaor (Copeland and Mc Donald, 2001).

Ypuiin ragHa Tayaap Oypxyys TOTTOOXO]I )KUHTUHH ©6pWIeNTeecC Hb XaMaapyyiaH 3ypar
3-T Y3YYJICOH Aapaax Oaiiinaap aHTHITHA.
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XanbcaH gasxpara 0.2-10%

Bypxyyn 10%-100%

Kwxur ypan-100-2500%

Ypan 1500-10000%

3ypar 3 Bypxyys TOrTOOCOH Oaiian

Ypiax yeuiH arpoTeXHUKUWWH Maapjiara 000X TapuMajl XOOPOHBIH 3alT KU JIDXUIH
TYJI YPUIH XOM¥XKIIT TOMCTOX, YKHHT HOIMATIYYJIDX MOH TAPUMIIBIT TOPOII OYPUIH XOPTOH IIABbK
OBUMH IMIAI33C XaMraajax, yprajiT COEOJIONTHII 3PUUMKYYJIIX MIaapAiarblH YYAHIIC OypciH
ypwiir ammrnana [8, 6].

Ypuitn raayyp Oypxyysl TOITOOXOJA AalIMIJIarijar TOXeepeMKYYIUHH epeHXuil
@KWJUIaraaHbl 3apUMBIT 3ypar 4-T XapyyJcaH XaI03pyyATsi OaifHa. YYHI: IIYPLIIUTY, TUIHHID,
TaBraH X303pTaii Oaiigar [9].

WypLMY UMNMHAP TaBraH

Xyypau HyHTar
LUKWUHI3H yyp| Y

N

XZT 0T ODXDH

XUirasp YnsaxL —

\

XanbcaH gaBxpara
YpNaH Bypxyyn

3ypar 4 Yp OypIx TOX00pOMKHITH TOPOII, OypIradx X3109p

XanbcaH aaBxpara yycaxda ypuiH xuH 10% wuac uxryit Gaiinar 6011, HUMIMH OypXyYd
00J10H Ypi3H Oypxyya Torroxof ypuitH xkuH 10%-1000% naxun uxsciar OaitHa [6, 9]. Yp Oypax
TOXOOPOMKYYIUIT MOH 3ypar 5-11 Y3YYJICOHIIP aHTHIIK O0JIHO [7].
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» YeunncaH akunnaraaram

Axkunnax sapumaap » TacpanTryit axunnaraaran

Hb

» JpranT Hb yaaaH

/
» Jprant Hb XypaaH
AXUIbIH 3PXTIHWIA

aprax 6arnanaap Hb

Yp 6ypax » XaBT23
TOXOOPOMK » bocoo
» Hanyy
AXNbIH 3PXTIHWIA
6avipnanaap
» Xypaat
- » LHekaH
AXIMbIH 3pXTIHWA | | 5. Tepeec syrataax
Tepneep » X3Bnaman

3ypar 5 Yp OypaX TOX0epoMKHITH aHTAIall

TexeepeMXyyl Hb TYHIPTr»K Oaiiraa yypraacdd Yy Xamaapad jJapaax Iiaapajiarsir
xaHracaH Oaiix &ctoil. YYHJ YpuiiH Taayyp TOTTCOH OYpXyyJl Hb 4aHapTail 0aiiX, TeXHUKUWH
aroyNryid 6aiiman 60J0H apuyH IPBPHIAH [Iaap yiaraj HUAICHH O0alix, HaliiBapTail aKuiiaraaran
Oaiix écToi.

Dnaranp OypaX 30pUyNalNTTall TOXOOPMKYY/L JOTPOOC TaBraH X3JI03pUNH HATYy XYpATIU
OYpaX TOXeepeMX Hb OYpPAIX akuiuiaraar XsiHax OOJOMIKTOH, XMHUIIMIH XYBbJI SHTUHH, ©OPUHH
epTer xsamJI, OypIX MaTepHAIBIT MAT OYPT ©6pUIOX, 30BIIOOPOTICOH XIMKID XYPTAT OYpXyyl
TOTTOOX OOJIOMIKTOM, SPUYMM XYUHHUU 3apIlyylaiT Oarataid 33par naByy Taiayyn Oaiiraa ydpaac
CyJanraaHbl a)KHUIIJJaa COHTOX aBCaH OOIHO.

CYIAJI'AAHBI A’KJIBIH YP IYH

TaBran x31a03puiiH yp OypIX TOXOOPOMKHIT IPraX yea ToXeepeMxk A33p Oalipiacan Ouen
YAIUIDX YHACOH XYYHYYAUUI TONOPXOMNBE. bre TeBeec 3yraraax XY4YHHH YWIWIDIIIP
IWIMHAPUMH TaJapryyrail XaMT 3pIax XeJejreeH XuiH3. 3ypar O-uilH 0-1 IUIMHAPHIH
ragapryyn Oaifpiax Oues yHIWIdX XYUYHYYAUHUT XapyyicaH. LlmmHapuitn HaryyTail mapauiens
XaBTTal I33pX XYUHYYIAMHH MOPOEKIYyAbIr OOJIOH YHIWIdX XY4YHYYIAMHUr 3ypar 6-uiiH a-a
xapyyiuiaa. AKIIBIH IWIMHAPUHH HATYYTHHH OHIOT OOJIOH JPIaJITUHH JaBTaMKaac XaMaapaH
TOJOpPXOH Oaiiprianaac UMIMHAPTIM XaMT 3prax XeAeNreeH Hb 30rCOX, IHIUHIPUAH
rajapryyraap ryjcax Oylax yHaHa. DHD 3TIIHMH XYPT1 TYYH] YHIWIdX XYYHYYZA Hb XapWIlaH
Oue OueTHIr?» THHLBIPTIH OaiiHa. Oepeep X310 OMe XaHBIH UPMAITIAC calax ye XypTda Oue
Ouendd XapwillaH TOHIBIPTIN 02X HOXITIOeC | TATMHUTIIIUUAT OMYnK O0THO.
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0. xaxxyyruitH Oaigan

a. HalyyJ MepIeHAuKYJIsap xapcaH Oaiinan

3ypar 6 TexeepeMx A33pX OUeT YHITWIIX XYUHYYI

62” = FY

oy

R+G,=F,+F, -cosf 1)

G -Gueniin XYHIUKH Xy4, H

=}

-LWIMHAPUIH XaHaHbl HOPMaJIb peakuuiid xy4, H

(O]

1 - Tajapryy/ NepneHAuKyIsap XYHIUHH XyuHuit Oaliryymnard, H
éz - rajapryy/1 Iyprard XyHJIuiH XyuyHui Oairyynard, H
IEYF,2 -OueuiiH NUIMHAPHUIH ragapryyruiit ypantuita xyy, H

G;’ -G, Xy4uH#H# N oryyyH J93px mpoekir, H

F\p, -Oneniin xaHaHbl ragapryyriiit ypaatuita xy4, H

G; -G, xyuHuii t mynyyH a33px npoeku, H

N, -IMIuHIPUIAH ragapryyriaiH HopManb peakuuiH xyd, H

F., -TeBeec 3yraraax xy4, H

R -nunuHApuiie paguyc, M

O -UWAJMHJIPUAH HATYYTUHH OHLIOT, Tpajl

[ -Tyxaiin sriuvuHz Oueniin Gaiipiax eHer, rpas

bue nunuHapHiiH ragapryy I33ryyp TyJIcax 3XJI9X STIIHH 0yI0y TOXeepeMKHUIH XaHaHaac

cajax TIp Y€l XaHaH]l Japax PeakiblH XYY TATTAU TAHIYY OOJHO. DHD ye[ XYHIAUWH XYYHUH
’ ~ (v .

npoeki; 6onox G, TeBeec 3yraraax Xy4 OOJOH YPINTUHH XYYHHH MPOEKIL F,, Xx0€pbIH

HUII0APpTIH TOHIYY OoiHO [10, 7, 12].
116



G,=F,+F,, cosj

)
YWT4mX XYUYHYYARAH XOMXKIIT 2.15 ayraap 3ypruiia a 600H 0-11 y3YYJIC3H Oalipianaap
TOAOPXOUIOO:
2
mg-sina-cosﬂ:m%+mg-cosa-f-cosﬂ 3)
DHI:
N 7Rn
L — 3PIAX YEUiH mryraMas xypa, M/ ¢ (v = E)
f —ypantuitn warranmyyp
(3) TArMUTrAIUAT SMXATIIBAI Aapaax X3JI03pTIi OOHO.
20272
. 7°n°R
mg-Sina-c0s f=m—————+mg-cosa- f -cos
3.14°n*R%* .
————=(Sina—cose- f)cos
302K -9.8 ( Jeos /i
I,.]2
—— =(sina— f cosa)cos 4
900 ( )cos 8 (4)

[umHApHIiH Tagapryy A3 TYYp Xeuiex Oue eep eep UHTIHM yupaac XYHIAUNHH XYUHUN
YHITWIdI®p yHAXJaa XapuilliaH aauiryd eHapeec yHana [12]. ©epeep x3510311 OypxyyJ1 TOITCOH

Oyloy *KMH MXT31 Oue Oara eHAepT rapy yHax 0oj *HUH Oaratail Oue Hb X OHIOPT rapy yHaHa
(3ypar-7).

3ypar 7 LunuHapuiin ragapryyraap Xe11ex OHeuiiH Xe/1eJre0Hul TpaeKTOpH

Sr sH? yHax gBHA] OYpIrAdX YT aXuuiaraa siBaraax ydpaac 6ara OypcaH XdCarT Oypax
MaTepuai UX OYMX YPYY KHUrI Oyparasx Oalluiblr XaHrax OaiHa.

AXIIBIH TWIMHAP II3TYYP XOAJeX OWeHilH XOJeJITeeHUNHr CyIUIaxblH TYJII X3BTI)D

XaBTraTail 33parud3 TYYHJ MNEPHEeHAMKYISAp  TIHXJAIMHAT TOHpoH 3prax D auamerprsid
WJIMH/PUIH Tafapryyraap Xeuiex OUeHiiH Xe16JIT0OHUIT aBY y3be (3ypar-8).
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3ypar 8 bueniin xe1eJre0HUN TOOLIOOHBI OYAYYBY
buen yeneet Ouir Matepuaiar IITUNHH TUHAMUAKHIAH TATITUTTIIHAT OUYBAIT:
ma=> F+N (5)
DHI:
M -OueniiH Macc, KT

a -6ueniin aGCOMIOT XypaaTrai, M/c?

Ifi - Ouen YHIWIdX uIdBXTHH Xyd, H

N - Ouen yHa4asX HOpMaib peakubiH xyd, H

buen xynnnitn xys G =mg Gosnon ypantuith xyu K, = fN = fmg yimaunuo.

XYHAUNH Xy4 O0JOH HOpMajb PEakKlblH XYY Hb XaBTraiJl MEPHEHIUKYISIP YUUP XOA6ITeeHUN
HIMHX YaHAPT HOJIeeJIeXI'YI IIBAI I3TUIH JMHAMUKUIH TATLIIMTIRI apaax X3Ja03pTai 00JHO.

ma=F, (9)

HunuaapuitH Tamapryy JI93TYYp Xeiex Oue HUWIMAJI XOJeJIreeH XWWHD. bue
[WIMHIPHIAH TalapryyTail XaMT 3pIrIXUiiH 33paridd Oue rajapryyraap ryjicaHa.

[yumHApHiiH Tagapryy 133pX ouenitH OypaH xypa Hb 0. XOY KOOpIAMHATBHIH CHCTEM JI9X
3000 XO/IOJINOOHHIT HIIDPXUIIIX XOMKUITPXYYH Hb ¢ OyIOy 306rd Xypa Hb U, , XapbLaHIyi

X6JI6JIT06H Hb Y TOHXJIATUIH Jaryy sBarjgax 0ereej Xypa Hb U, 00IHO.
buewnitn abcomoT XypAaTrajisir Japaax TOMbEOTOOP TOJOPXOIITHO.
d=a +a +a +4a, (10)
OHJ:

a. -30er4 Xe/10JIT6OHUI TOBJ] TOMYYJIdX XypJAaTral, m/c?

4! -300r'4 Xe/1e/IreeHH il IIyprard XypaaTral, M/c?

d_-XapbLaHI'yil Xypaarrai, m/c?
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d. “KOPHOJIMCBIH XypaTrai, M/ c?
10 Tarmmtraauir 11 TarmuTrang opiayyiaxaaa X, y TIHXJIAT A33p NPOEeKI0a007:

m(a, —a;)=-F,, cos¢
(11)
m(a, —a;) =F,sing
OHA:

¢- Y TOHXIST YPIITUHUH XYY XOEPBIH XOOPOH/IOX OHLIOT.

YponTuiiH Xy4HUR BEKTOPBIH YMIJI3N Hb, OMEUHH XO/eJreeH HWIMHAPUNH rajgapryy
JP9PX IPTHMH XO/IeJITeOHTHIH JaBXuax YeuH xypa 0010H OueniiH OypaH Xypa XOEphIH BEKTOP
sIraBapTail 1aBX1aHa.

O, =0, -0 12)
Oy~ OWeHitH Xo10JIT0OH Hb IIIMHIPUNH TaAapryyruiiH IPTHIH XO0JTeOHTIN JaBXIaX YEeUiH

Xypa, M/c

U - OueniiH OYpaH Xypn, M/c
vy =or (13)

OH:

I -TyXaiH 3TIIUH J1PX OMenitH GailpiaibiH paguyc, M

de
Yo =Tt (14)
10 TATIUTIAI 13X XypAATralyyIbIT TOAOPXOMIO0IT:
2 2
a;‘:r(d—(pj ,a =r d—(f , ac=2d—¢£ (15)
dt dt dt dt
3ypar 8-bIH TOOIIOOHBI CXEMI3C TPUTHOMETPUIH (QYHKIMIH ¢ OHITUIH TOAOPXOMIOO:
dr
COSp=—— = dt
|04 =0 ( dgojz (drjz
or —r—"=| +| —
dt dt
(16)
or—r d£
sing = Uj’ Uf = dt
|05 =0 ( d(pT (dr ’
or—r——| +| —
dt dt

11 myraap TarmuTrang 16 gyraap TSrIUTIAIMNT opityysnoat:
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(17)

2
m(rd (p+2d¢>dr

dt aa]:f”‘g T
(o) ()
or—r——| +| —

dt dt

BypaH XypabIr TogopXx0itndot:

b= Ju +07 (18)

3ypar 8-bIH TOOIIOOHBI CXeM?33C [ OHIITHITH XOMKIAT TOAOPXOUITOOI:

cos f =22 (19)
1y

19, 4 TomBEOHOOC:

v, _ Rn? B Dn? (20)
v 900(sina— fcosa) 1800(sina— f cosa)

20 TombEoHT 14 TOMBEOT OpITyyJiaH OMEUIH XO10JIT0OHNH OYpIH XypabiT 21 ToMBEOTOOD
TOJOPXOMITHO.

o _1800r(sina — f cosa) do
Dn? dt
bueniin xenenreenuii OypaH XypaHbl TuddepeHnuan x3a03p Hb OMeuidiH MaTepuallblH

YPOJITUIH WITTAJILYYP, TOXOOPOMKUNH HAYYTHITH OHIIOT, SPTIJITUHH AaBTaMK, TyXaWH 3TIIHH
JPX OueniiH GalipianbH paanyc, Xe1eJIre0HUN Xyyib 33pIrIdc Xxamaapy OaifHa.

(21)

TaBart XdP709pUHH TOXOOPOMKHUNH OHOJBIH OYTIIMKHMUT J1apaaX TOMBEOTOOP
tomopxoitnHo [10, 7].

Q=—2—~— (22)

On:

V , - TOX00POMKUIH a3KJIbIH XOCTHIH 33JI9XYYH, M
K -nyypraatuita uitranyyp

¥ -33J7DXYYH KHUH Kr/M>

t,,-Oypox akmuiaraa siBarjax Xyrauaa, It

TaBran x»>n09pHIH TOXOOPOMKHHH aXIBIH XOICTUHH O3JI3XYYH Hb TOXOOPOMKHU]
avaajyiacaH OyTI3rIPXYYHHUI [33p33c XapcaH Oaiifan 000X CErMEHTHIH Tanbailr akibiH
WIMHIPWIAH OHJPUIH Jaryy aBCcaH HHTETPAIBIH YPXKBIPIIP TOMOPXOUITHO. Oepeep X31031
TaBraH X3JI0’pHITH TOXOOPOMKHUIH HaTyyraac Xxamaapy eepuwieraese (3ypar-9).
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=
= M
Sy
air
b
| 4 /o
©
R
3ypaz 9 Toxeepemacuo auaannacau 3ypaz 10 Texeopomacuo avaannacan
0ym3320IXyyHUil 03IPIIC XAPCaH 6anudan  OymiI20IXyyHuil 2aoapzyyzaap yyczizo0ix
oypc

CermeHTHitH Tanbaiir 24 gyraap TOMBEOTOOpP TOMOPXOMIIHO. AJKIBIH XICTHIH
A3IAXYYHUUT 27 nyraap TOMBEOTOOP TOIOPXOMITHO.

3ypar 9-bIH CEermMeHT Cyypb Hb 0070X, 3ypar 10-T Y3YYJICOH HOYPCHIH 33JI9XYYHHUT
TOAOPXOUJIOXBIH TYJIJ X 3aiiraap UHTErpaj aBHa.

H
V= j S, dx (23)
0

CermeHTHIiH Tanbail S, -wiir 1apaax TOMBEOT0OP OJTHO.

R} .
= (r —sin@ 24
= (s —sin) (24)
DHJ : 0 - adaajulblH OHIT, TPaj
3ypar 10-aac napaax xapblaar OM4mx 00JIHO.
X R
L1 25
H R (25)
Oua: H - axJIbIH HUWIMHAPUIH eHJep, M
R - @XJIbIH IUIWMHIPUIAH paanyc, M
25 TombEoHO0OC R, -T 01k 24-p TOMBEOH OpITyyIOa:
R*x? 0 .
=——(mr—=-sind 26
RPTTERETT ) (26)

00JIHO.

26-p ToMBEOT 23-p TOMBEOH]T OPIYYIDK JTYPCHIH 33I3XYYHUHUT TOJTOPXOMITHO.

0 R? o . " R 6 . H®
—sin@ dx = —— —— —8In 8)— = — —— —sin 8)—
180° O WEAET 3| "o g )3

0

H 22

R*x
V, = (7

!)‘ZH2
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_ HR? (x
A6 T180°

AXKIBIH 33IDXYYH Hb QXJIbIH LWIMHAPUIH OHIep, paAuyChlH KBaJapaTrTail IIyy[

XamaapanTaii 6aiiHa.
N
/ -

e
N/‘4
\}’\
9 4

—sin6) (27)

J’\G\/

3ypar 11 AXJIbIH HUIMHIPUNAH TYYPIAJITHIT XapyyJcaH XaXKyyruidH Oaitnan

3ypar 11-33¢ h 601081 | 3aiir Togopx0iimK 28 00sI0H 29 TOMBEOHYY1aap XapyyJuTaa.

he H (28)
tan o
|I-R-h=R-__ (29)
fan o

3ypar 9-eec 6 eHUIHITH XOMKI3T TOJIOPXOUIOO0I:

cos(@/2) = IE (30)

29 nyrasp Tombeéor 30 myraap TOMbEOH OpPIyyIoOal:
H

cos(6/2) =1— (31)
Rtan«a
DHJIPAC a4aaJlJIbIH OHITHIHH X3IMKID Japaax X3JI03pTau O0ITHO.
0= 2cosl(1— H j (32)
Rtana
22 npyraap TOoMBEOHH 27 TOMBEOT oOpiyymdanm OyTIdIMK Hb 33 ayraap TOMBEOTOOP
TOJIOPXOMIIOTIOHO.
HR? 7 . ky
= —sin@ |— 33
Q="% (” 180° j t, (33)
ByT2sMKUHIT aXIIbIH HUWIMHAPUNH AUaMETPI3C XaMaapyyiaH OuuBdII:
HD? 0 . ky
= V4 —sin@ |— 34
Q 24 ( 180° j t, (34)

00JIHO.
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OpISMTIUIH TYPIIWIT CYAQJITaaHbl AYHI YPIIDKYYIdIX TOXOOPOMKYYIUUH aXIIBIH
WJIHHIPUIH AUAMETp XaHbIH OHAOPTIU Japaax XxamaapanTai Oaibk 00mHO Tk y3x3d [30, 31,
217].

H=(0.1+0.4)D (35)

AXIBIH UMIUMHAPUNH JuameTp uX OaiiBan xapbliaar Oara TajJpyy Hb COHI'OBOJ
TOXUPOMKTOU OaiiHa.

IIYYH X2JJIPRXYH

1. IBenuiin 3pad>mTIH Fredrik Stendahl ve paricein yp 600H ynmaanOyynailH YpUNHT aKpHIAK
MJIACTUK MaTePHAJIBIT JIAHOJWHTOW XOJUMOT Oaiiymaap Oypk CcO€0ionT OOJIOH YPIHA HPIX
cTpecchir cynancan Oaiina [14]. Erumerunitn spaamteH Ibrahim Yehia ymaanOyynaitn ypuiir
TeMep, Iaip, TOMOpP HANPbIH XOJIUMIOOp OYpK ypraibiH XIMKIIHI XIPXOH HONeesnk Oairaar
Cy/UlaxaJ, TOMOp MaWpbIH XOJUMIOOp OYPCOH YpUHH ypramblH X3MXK33 Oypadsrydl ypasp
TapualcaH ypraibiH X3MKIH3C 1.8 naxun ux Oaiican OaifHa.

2. Ucnanwmita spmmtH Khalid Ziani, Beatriz Ursua Hap apTHINIOKHIH YPUHAT XHTO3aHaap OYpK
Tepesl OypuilH MeereHIep, ©BYJel, XOPTOH INABhKHAAC XaMmraajgax YpraiaT COEOJIONTHIT
IPUUMIKYYIIIX Cyanraa Xuitcon 6aiina [13]. Darasp cynanraanyya Hb yp OypIx Matepuall ypuilH
cOE0JIONTO/] X3PXIH HOJIeesIK Oaiiraa Tamaac Hb cyaincaH OaifHa.

3. Yp OypaX TOHOT TexeepeM:K, TeXHUKHIH Taraac OpocbiH 3pa1dMTIH KybeeB Epmat Umbaesuy
Hb TAPHAJAITHIH ©MHOX Yp OOJIOBCPYYIIaxX OPUMH YEUIH TEXHOJIOTH OOJIOH TOHOT TOXOOPOMKUITH
YHIDCIDIIMHUT IOTII00p Hb cynancaH OaitHa [15].

4. MuxeeB [lenuc AnexcaHapoBHY caxapblH MAaHXUHTHIH YpUHT Oypax 060c00 ronToil nandaar
TOXOOPOMKHUITH XUHIMIH 3apUM NapaMeTpPhIr OHOBWIOX Cy/laraa XuiicaH OaiiHa [7].

5. P.B I'aneeB ypuiiH YaHaphIr HyHTar 0OJIOH IMWHTIHUN XOJUMI00p CallKpyynaxX XUi-MeXaHHUK
XOCOJICOH TAHXJIAT Hb HAyy, UMIMHIP X3I03pUIH TOX0OPOMKHUITH XYBUIOAPHIT XUIXK TypIICaH
Oaiina [16]. Yr aximaapaa TOXOOPOMKHIH TEXHOJOTHHH Y3YYJIDITYYIHAT OHOBUMIDK, HIKHII
TOPIUIH TOXOOPOMKYYAIIC YPUHH Taayyp UIMHIOH OOJOH Xyypal HyHTar WYY KUTI
HalBapTay TYPXATAIHD DK Y3KID.

JYTHDJT

1. TapumisiH ypaHI OYPXYYJI TOTTOOX apryyIbIl CyIaIK Y33X3/1 YPHIH OypcaH Oaiiian Hb
KUHTHIHX?? 10 XyBHac ux 6aix yem OYpXyysl TOTTCOH I'K y3J3T OaifHa.

2. Yp Oypax TOXeepeMKYYIUHUT CyJuIaxaj SHEPTH 3aplLyyiaiT OaraTaii, SJHTUIH XHALITHH,
YpIdH OYpXYYJ TOTTOOXOJ WYY TOXHPOMXKTOH Hb TaBraH XJJIOOpUNHH TOXOOPOMXK
OaiiHa.

3. buewniin xenenreennii OypaH xypaHbl AuddepeHnran xau03p Hb OMEHITH MaTepHabiH
YPAATUIH WITTANINYYP, TOX0OPOMKUIH HATyyTUH OHUOT, SPTrIJATUIH 1aBTaMXK, TyXalH
ATIIMH JPX OMeuiiH OalpianblH paguyc, XeAeIreeHu Xyyib 33pradc XxaMaapu OaiiHa.
Y yHuiir

o _1800r(sina — f cosa) dop
Dn? dt

TOMBEOTOOP TOAOPXOMIIIOO.
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4. Yp Oypox TaBraH XdJIOOpUIH TOXOOPOMKHIH OYTIIMKHUUT TOHOPXOWIOX HOOPX
TOMBEOT raprajaa.

2
Q= HD [n 90 —sin ij_y
24 180 t

a
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