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Abstract: This research is a comparative study identify differences in food and beverage business income before
and after using QRIS and know the determinants (determination) of incomefood and beverage businessin Pekanbaru
City in terms of labor factors, use of QRIS and government policies. Data collection was carried out through
interviews with owners/managers of small and micro businesses in the food and beverage sector through a purposive
sampling method which was then analyzed using a different test. Wilcoxon Signed Rank Testand multiple linear
regression. The results showed that there was a significant difference in the income of the food and beverage business
after using QRIS compared to before using QRIS. From the variables tested, QRIS income of food and beverage
business actors in Pekanbaru City is dominantly positively influenced by the use of QRIS and government policies.
This means that increasing the use of QRIS and government policies on QRIS implementation can encourage an
increase in business income.
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Introduction

Accelerating the acceleration of economic

digitalization and financial inclusion in Indonesia, one

of which is realized in the form of QR code-based
digital payments called the Indonesian Standard
Quick Response Code (QRIS). QRIS is a QR code
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standard for payments through server-based electronic
money applications, electronic wallets, or mobile
banking. The payment system using QR codes is
considered more practical than credit, debit and other
non-cash card payments that require a swipe card.
Before QRIS existed, payments tended to be exclusive
because one merchant had a QR code that varied from
each digital payment application (such as OVO,
Gopay, Funds and so on), thus preventing consumers
from paying. With a variety of QR codes toomake the
transaction process at merchants less efficient and of
course require additional costs (Pangestu, Paul, &
Pasaribu, 2022).

One of the payment methods on QRIS used in
this study is Merchant Presented Mode (MPM), where
QR codes are very appropriate for micro and small
businesses. According to data from Bank Indonesia,
the number of accepted QRIS users has expanded
since it was first launched. Like in 2021, there are
11,539,000 million QRIS users from merchants, most
of whom are Micro, Small and Medium Enterprises
(MSMEsS). In 2022 it is targeted to add 15 million new
users, so it is expected that the total target of QRIS
users in 2022 will be 22 million users. Not only at the
national level, the use of QRIS is growing rapidly in
the lower regions. One of them is in Riau Province, in
Pekanbaru to be preciseas a city with the most
MSMEs players so that it has a huge opportunity to
develop QRIS. The food and beverage industry is one
of the mainstay sectors that supports Pekanbaru's
economy.

In the author's observation, although cash
payments are generally still preferred by the public,
non-cash payments with QRIS have been used by
merchants and consumers in Pekanbaru, and have
even become a way of life in transactions (Amira &
Afrizal, 2021). Apart from that, regional financial
transactions such as payment of taxes and fees,
Pekanbaru is the only region of Riau that has used
QRIS. This indicates that the readiness for digital
transformation using QRIS is very well received by all
parties. It is remember in implementation of QRIS
standardization for areas like Pekanbaru City it tends
to be easier to do.

Amount significant QRIS transactions carried
out between merchants and consumers in Pekanbaru
means that it can have an impact on increasing the
amount of MSMEs income in Pekanbaru. Some
research (Sekarsari, Indrawati, & Subarno, 2021;
Sihaloho, Ramadani, & Rahmayanti, 2020) said that
the QRIS contactless payment system is able to
provide many advantages for MSMESs such as helping
online sales so that income increases, and vice
versaRonabiya et al. (2021)instead revealed that QRIS
could not increase the income of MSMEs during the
Covid-19 pandemic. Income from the MSMEs sector
is still interesting and important to study, because 61%
of GDP comes from MSMEs and this sector holds
great economic potential for Indonesia.

Research on the QRIS comparative study was
carried out by considering several reasons because the
non-cash payment method allows for an increase in
operating income after using QRIS, considering that
one QR code is for all bank and e-wallet payment
applications. The limited literature discussing QRIS at
merchants is an urgency for conducting this research
(Aisa, Aulia, Dalianti, & Handa, 2022; Carera,
Gunawan, & Fauzi, 2022; Natalina, Zunaidi, &
Rahmah, 2021; Nurhapsari & Sholihah, 2022).
Furthermore, the existence of labor factors, the use of
QRIS and government policies are expected to be able
to strengthen the results of research conducted to
identify the determination of income levels. Previous
research only made income comparisons (Carera et
al., 2022). Therefore, the results of this study will
conclude how the level of income of food and
beverage businesses in Pekanbaru City before and
after using QRIS and describe the influence of factors
related to income of food and beverage businesses
using QRIS. The results of this research are expected
to provide recommendations for Bank Indonesia
regarding the implementation of QRIS as a non-cash
payment interface (lesson learned).

LITERATURE REVIEW

Micro, Small and Medium Enterprises
(MSMEs)

The definition of MSMEs according to Law
Number 20 of 2008 is as follows (Republic of
Indonesia, 2008):

a. Micro Enterprises are production businesses
owned by individuals and/or individual business
entities wherein the law has set standards for micro-
enterprises, namely having a maximum net worth of
Rp. 50,000,000, - excluding land and buildings used
as business premises. Or have annual sales of not more
than Rp. 300,000,000.

b. Small Business is an independent productive
economic enterprise carried out by individuals and or
business entities that are not directly owned,
controlled, by a part of a subsidiary or branch of a
medium or large business. Net worth more than Rp.
50,000,000, - maximum Rp. 500,000,000, - excluding
land and buildings for business premises. Or the
amount of annual income is more than Rp.
300,000,000, - maximum Rp. 2,500,000,000,-.

c. Medium  Enterprises are  productive
economic enterprises that stand alone which are
carried out by individuals and or business entities that
are not directly owned, controlled, by a part of a
subsidiary or branch of a company that has a small
business standard. Has a net worth of more than Rp.
500,000,000.- up to Rp.10,000,000,000.- excluding
land and buildings for business premises. Or annual
income of more than Rp. 2,500,000,000.- to
50,000,000,000.
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Quick Response Code Indonesian Standard
(QRIS)

QRIS is a unification of various types of QR
from various Payment System Service Providers
(PJSP) using the QR Code developed by Bank
Indonesia as the payment system regulator in
Indonesia in collaboration with a Indonesian Payment
System Association (ASPI). Use of QRIS is
mandatory for every QR-based Payment System
Service Providers (PJSP) have been regulated in
PADG N0.21/18/2019 concerning Implementation of
QRIS International Standards for Payments.

Income

Operating income in this study is also called
Total Revenue (TR), which is the amount of income
received by business owners/managers as the product
of the number of units sold and the price each unit
(Mankiw, 2006). Total expenses are all costs incurred
in business activities. Total income is the total revenue
minus costs in a business activity. The amount of
income/profit is obtained from:

#=TR-TC

where: © = Income; TR = Total receipts; TC = Total
cost (TFC+TVC).

Criteria:

a. If total revenue > total costs, then the
business is profitable.

b. If total revenue = total costs, then the
business is at the breakeven point.

c. If the total revenue < total costs, then the
business is a loss.

Previous Research

The application of QRIS as a digital payment
interface is known through the following research
(Lomi & Darma, 2022; Sekarsari et al., 2021;
Sihaloho et al., 2020) who found obstacles and
obstacles in implementing QRIS in various regions in
Indonesia. Other research outlines the factors that
influence interest in using QRIS such as: Natalina,
Zunaidi, & Rahmah (2021) revealed that 53% of
MSMEs in Kediri City expressed an interest in using
QRIS for their trade transactions. Rahman &
Supriyanto, (2022) shows that knowledge, benefits
and risks positively influence students' interest in
using QRIS. Almost the same Nurhapsari & Sholihah
(2022) found that product knowledge, perceived
usability, and perceived ease of use had a positive and
significant effect on the intention to use QRIS. Then
the perception of risk negatively and significantly
affects the intention to use QRIS.

In another study, Carera, Gunawan, & Fauzi
(2022) comparing sales turnover for MSMEs before
and after using QRIS in Purwokerto City using the
Wilcoxon Test technique. The results of this study
indicate that there are differences in sales turnover
before and after using QRIS.

It is also important to analyze the determinants
of MSMEs income, Hasanah, Kholifah, & Alamsyah
(2020) include the influence of technology on MSMEs
income in Purbalingga Regency. The results of the
study show that there is a significant influence
between technology and the income of MSMEs
owners, Asisa, Aulia, Dalianti, & Handa (2022)
observing the performance of MSMEs in Makassar
City through the convenience of digital payments.
These findings show that digital payments can
positively influence MSMEs performance.

On the contrary, Amelia (2019) investigated the
role of financial technology on the income of MSMEs
in the fashion sector in Pangkep Regency. The results
of his research found that the minimal role of financial
technology in increasing MSMEs income. These
results are in line with research Ekasari & Pardi (2021)
who found that labor and technology factors had no
significant effect on business income.

RESEARCH METHODS

This type of research includes a comparative
quantitative study conducted with the aim of testing
and analyzing the comparison of business income
between before and after using QRIS in the food and
beverage sector and the factors that influence income.
The research data source is in the form of primary data
collected through in-depth interviews using
questionnaires to the owners/managers of food and
beverage micro-small businesses in Pekanbaru City.
Supporting data was obtained through literature
studies from journals and publications of Bank
Indonesia data.

The selection of respondents was carried out by
purposive sampling with the consideration that the
respondents were owners/managers of small and
micro food and beverage businesses that have a QRIS
barcode on their business payment system and include
young people who are more adaptive in making
transactions with the help of gadgets. Based on the
sampling conducted, a sample of 49 respondents was
obtained working in the culinary sector.

This research method is a comparative study
carried out with the following stages:

1. Perform normality test using Shapiro-Wilk to
see whether the residuals produced by a regression
model are normally distributed or not. According to
Shapiro, Wilk, & Chen (1968) if the data is not more
than 50 samples it is recommended to use the Shapiro-
Wilk test. So in this study will use the Shapiro-Wilk
test to determine the normality of the data.

2. Conduct a significance test with a different
test analysis (t-test) to test whether there is an increase
in business income between before and after using
QRIS in the food and beverage sector. The different
tests used are: the parametric Paired Samples T Test if
the data is normally distributed and the non-
parametric Wilcoxon Signed Rank Test if the data is
not normal.
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Furthermore, this study also uses multiple
regression analysis to build a better model in
predicting the dependent variable. The equation
model in this study uses a Likert scale (score 1-5) to
measure respondents' perceptions of the phenomenon
under study. This study detects the factors that

influence the income of food and beverage businesses
that use the QRIS application from three predictors,
including labor, use of QRIS and government policies.
Therefore, the model equation built for this study is as
follows:

REVENUE =0 + B1LABOR + B2QRIS USE + 3 GOVERNMENT POLICIES +€.......cccevnunen... @)
RESEARCH RESULT
Test result
1. Normality test
2.
Table 1. Normality Test Using Shapiro-Wilk
Tests of Normalit
Kolmogorov-Smirnova Shapiro-Wilk
Statistics df Sig. Statistics df Sig.
Before QRIS A77 49 001 763 49 .000
After QRIS 170 49 001 .795 49 .000

a. Lilliefors Significance Correction
Source: Results of Data Processing, SPSS (2022).

Based on the test results contained in Table 1.
obtained Asymp. Sig (2-tailed) for food and beverage
business income both before and after using QRIS is
0.000 <0.05, so the data is classified as abnormal

3. Wilcoxon Signed Rank Test Comparative Test

distribution. Because it is not normally distributed, a
comparative test is carried out using the Wilcoxon
test.

Table 2. Wilcoxon Signed Rank Test results

ties
Total

After QRIS - Before QRIS  Negative Ranks 0a
Positive Ranks | 30b

Ranks
N | MeanRanking | Sum of Ranks
.00 .00
15.50 465.00
19c
49

a. After QRIS < Before QRIS
b. After QRIS > Before QRIS
c. After QRIS = Before QRIS
Source: Results of Data Processing, SPSS (2022).

Based on Table 2, it shows that the Positive
Ranks value in income after using QRIS and before
using QRIS is 30, which means that there are 30 food
and beverage businesses that have experienced an
increase in income after using QRIS compared to
before using QRIS. The Negative Ranks value is 0,
which means that none of the culinary businesses have

experienced a decrease in income after using QRIS
compared to before using QRIS. The Ties value is 19,
which means that there are 19 food and beverage
businesses that do not experience either an increase or
decrease in income or remain stable before and after
using QRIS.

Table 3. Statistical Test Results
Statistics test

After QRIS - Before QRIS

z
asymp. Sig. (2-tailed)

-4.793b
.000

a. Wilcoxon Signed Ranks Test

b. Based on negative ranks.
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Source: Results of Data Processing, SPSS (2022).
Based on the test results in Table 3, the Asym The estimation results of multiple linear

value is obtained. Sig (2-tailed) 0.000 <0.05 means HO
is rejected and H1 is accepted or in other words there
is a significant difference in food and beverage
business income when using QRIS compared to
before using QRIS in Pekanbaru City, Indonesia. This
result is in line with the findings Carera, Gunawan, &
Fauzi (2022) who uses the same method that the use
of QRIS in MSMEs provides a greater increase in
sales turnover, which is then accompanied by an
increase in operating profit.

4. Testing the Determinant Hypothesis of
Business Income in Using QRIS

regression to find out the determinants of income in a
food and beverage business using QRIS show that the
independent variables used in this study, namely
labor, use of QRIS and government policies have a
positive influence, but with different probabilities.
The use of QRIS has a positive and significant effect
at an error rate of 10%, government policies have a
positive and significant effect at an error rate of 5%
while the labor variable has no significant effect. Thus
it can be interpreted that when there is an increase in
the use of QRIS and government policies towards
QRIS, it will increase the income of food and
beverage businesses in Pekanbaru City.

Table 4. Estimation Result of Operating Income Determinant Model

Standardized
Unstandardized Coefficients Coefficients

Model B std. Error Betas t Sig.

1 (Constant) .525 901 .583 .563
Labor 046 .238 .028 192 .849
Use of QRIS 457 .236 .318 1936 059
Government policy 347 154 317 2,260 .029
R square .307 F statistics 6660
Adjusted R square 261 F sign 001

a. Dependent Variable: Income
Source: Results of Data Processing, SPSS (2022).

Discussion

Based on the results of data analysis, it can be
described that there is a significant difference in
income received by food and beverage businesses in
Pekanbaru City before and after using QRIS, which is
reflected in the difference in average income of Rp.
1,561,224.-. This means that after using QRIS, the
income of the food and beverage business has
increased.

These results indicate agreement with the factors
tested that affect income. The results of the regression
estimation show that the dependent variable, namely
income, is influenced by the independent variables,
namely the use of QRIS and government policies, but
not affected by labor. Based on the analysis results
obtained, the coefficient value of the use of QRIS is
positive and significant at a 10% error rate of 0.457.
This can be interpreted that increasing acceptance of
the use of QRIS as a payment method at merchants
will increase business income.

The use of QRIS referred to in this study is the
perception of respondents while using QRIS which is
seen from the convenience, benefits, advantages and

their satisfaction. From the results of field interviews
regarding the use of QRIS, the majority of food and
beverage businesses use QRIS to keep abreast of
developments in technology and information, which
currently uses a non-cash payment system. This
encourages the desire of business actors to have one
barcode that is integrated with all payment
applications. The use of QRIS was felt by respondents
to help complete payment transactions more quickly,
easy to use, safe and practical. In addition, merchants
also realize that QRIS can improve sales performance
and productivity (Nurhapsari & Sholihah, 2022).

In research Sihaloho et al. (2020) increase in
revenue that occurs around 5-10% in a day for some
traders. There are traders who experience an increase
in income on Saturday and Sunday when using QRIS.
This increase in revenue will increase financial
inclusion for MSMEs traders and the country's digital
economy. These results are consistent with the
findings Hasanah, Kholifah, & Alamsyah (2020) and
Asisa, Aulia, Dalianti, & Handa (2022) that there is a
significant influence between technology and MSMEs
income (performance). But contrary to research
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Amelia (2019) who found that the minimal role of
financial technology in increasing MSMEs income
was due to the fact that there were still many sales that
applied traditional payment methods.

In the labor variable, the coefficient obtained
from the regression results is 0.46 and has an
insignificant value. Insignificant results indicate that
the workforce has not been able to increase the income
of food and beverage businesses that use QRIS. This
can happen because the number of workers is still not
too many, around 1-3 people. In line with the results
of the study Ekasari & Pardi (2021) Whether or not
the number of workers is large does not affect the
smooth running of the production process because
businesses can still be managed by business owners
who use technology. If seen from the level of
education possessed by the workforce, it is considered
that it does not affect the income of MSMEs, this was
revealed by Hasana et al. (2020) that in running a
business an MSMEs actor does not fully use the
knowledge obtained from school or lectures. MSMEs
actors often use the results of the learning process
outside of formal education and experience to run
their business. Likewise, the results of this study
where the ability and knowledge of business actors to
use QRIS are mostly obtained from social
media/internet.

For government policy variables have a positive
and significant influence on business income of 0.347.
This government policy factor can be interpreted that
the existence of government policies that encourage
digitalization acceleration and streng then the
payment system will increase business income using
QRIS. This is shown by Bank Indonesia's
commitment to expanding QRIS since it was first
launched in 2020 to 5.8 million merchants, in 2021 it
will reach 12 million and in August 2022 there will be
20 million merchants using QRIS throughout
Indonesia. The increasing use of QRIS also increases
the volume of QRIS transactions integrated services
reached IDR 9.66 trillion in August 2022.

Despite significant growth, the presence of QRIS
in implementation is still not perfect. Several
respondents in this study still encountered obstacles in
using QRIS such as:

a. Technical constraints are power outages and
the absence of a stable network when receiving
payments

b. The application often crashes (errors)

References:
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c. Problems with disbursing funds that cannot
be done on Saturday and Sunday. The balance cannot
be taken for less than IDR 20,000
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QRIS are the use of QRIS and government policies.

Suggestion
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the income of businesses that use QRIS, this can be
utilized by the government and related institutions to
increase the role of socialization and appeals to the
public and business actors to use QRIS.
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Introduction cubeba leaves can cause heat in the body as well as the

The Litsea cubeba plant comes from the Latin function of chemotherapy, but the boiled water of
word Litsea Papandayan which means spicy sweet and Litsea cubeba leaves is limited to killing abnormal
sour bag. Litsea leaves are widely used as anti- cells (cancer) and releasing normal cells to live/grow.
microbial drugs including herbal medicines and can The effects of chemotherapy are slightly different
also be added to food and drinks, especially in the where this chemotherapy treatment not only Kills
form of anti-oxidant ingredients. abnormal cells (cancer) but normal cells also die.

The content of class compounds in Litsea cubeba Boiled water from fresh Litsea cubeba leaves has
leaves include steroids, terpenoids, flavonoids, long been made and can also be used as an herbal
alkaloids and tannins. All classes of flavonoid medicine for cancer, but this form of leaf tea has not
compounds mostly function as antioxidants for been widely used by the public because so far Litsea
antimicrobial diseases, one of which is anti-viral cubeba leaf extract has been included in mixed tea
diseases including cancer, photosynthetic regulators products in green tea powder. Because of that, it is
and body regulators. necessary to analyze the antioxidants in Litsea cubeba

In Riau Province, Litsea cubeba leaves are tea.
commonly used as herbal medicine to treat viral The basic drying time in the process of making
diseases, namely cancer by drinking boiled water from this herbal tea refers to or is guided by other herbal
Litsea cubeba leaves. The boiled water of Litsea teas including mangosteen peel, soursop and celery
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leaves which have proven superiority with a drying
time of 150 minutes at most, 30 minutes at the fastest,
for that it is taken 30 minutes to 150 minutes.

This drying time also determines the quantity
and quality of herbal teas from all observation tests on
the quality of tea being made into drinks that are
efficacious for our bodies in addition to hard-to-find
class compounds from the results of research on the
presence of secondary metabolic group compounds
(steroids/terpenoids, alkaloids, flavonoids and
tannins). Furthermore, to recognize the potential of
Litsea cubeba leaves in the presence of active
compounds attached to the body of the leaves, they are
efficacious as functional drinks that can be used as
herbal medicines for viral diseases (cancer).

MATERIALS AND METHODS

Material

Litsea cubeba leaves were taken starting from
the fifth leaf to the third leaf from the base of the stem
in an industrial Litsea cubeba tree, these leaves were
taken in gardens in the Papandayan mountain forest,
West Java as samples that grew a lot in that location,
while in Kampar, Riau they did not get too much
type/species cubeba, but indica species (Litsea indica)
is also made as herbal medicine, Mg powder,
concentrated HCI, amyl alcohol, 0.07 mM diphenyl
pycril-hydrazyl (DPPH) solution and methanol pa

Tool

Baking sheet, oven, UV-VIS spectrophotometer,
mortar, stamper, filter paper, funnel, drupple plate
separator, small glass, small spoon and questionnaire

paper.

Research procedure

First of all, this research procedure included
sample preparation, preparation of Litsea cubeba leaf
tea, preparation of Litsea cubeba tea solution, water
content test, qualitative test of phenolic compounds
from the flavonoid group, quantitative test of
antioxidant activity (DPPH and EC50 methods) and
test of organoleptic properties (scoring method).

1. Sample Preparation

Litsea leaves were obtained from the West Java
area of Mount Papandayan (tourist forest) taken in the
morning at 06.00 WIB, then the Litsea cubeba leaves
were separated from the branches.

2. The process of making Litsea cubeba leaf tea

Litsea cubeba leaves are washed and sorted.
Litsea cubeba leaves are carried out through a
withering process at 70 °C for 4 minutes, cooled for 5
minutes and then rolled. After being rolled, the drying
process is carried out at 50 °C with a drying time of
30; 60; 90; 120 and 150 minutes, finally tested for
water content.

3. The process of making Litsea cubeba leaf tea
solution

Litsea cubeba leaf powder, weighed 100 mg and
added 10 ml of hot water. Hot water, then put in a
water bath and brought to a boil.

4. Antioxidant Activity Test

a. Qualitative Test of Phenolic Compounds

Take 5 ml of Litsea cubeba leaf tea drink, put it
in a test tube, then add 5 drops of 5% FeClI3 solution
and shake until smooth. The formation of blackish
blue color after the addition of 5% FeCl3 indicated the
presence of phenolic group compounds.

b. Qualitative Test of Compounds of the
Flavonoid Group

Take 5 ml of Litsea cubeba leaf tea and put it in
a test tube. Then added Mg powder. 1 ml concentrated
HCI and 5 ml amyl alcohol and shaken until smooth.
The formation of orange color in the solution indicates
the presence of flavonoids.

c. Qualitative Antioxidant Activity Test (test
the antioxidant activity of the DPPH method,
Yhunkun, 2018)

Antioxidant activity was carried out by taking 4
ml of 0.07 mM DPPH solution, then putting it into a
test tube and adding 50 pl of Litsea cubeba leaf tea
solution and homogenizing with a vortex, DPPH
solution was used as a control without the addition of
the test solution. Then the solution was measured with
a UV-VIS spectrophotometer at a wavelength of 517
nm and operating time of 40 minutes.

d. Antioxidant Activity Test with Effective
Concentration (EC50) according to Yhunkun (2018)

Antioxidant activity is the value of efficient
concentration 50 (EC50), namely the concentration of
an antioxidant substance can cause 50% of DPPH to
lose its free radical character or the concentration of
an antioxidant substance that provides % free radical
inhibition 50% Substances that have high antioxidant
activity will have a value of EC50 low (Momerinux,
2018).

5. Test the Organoleptic Properties with the
Scoring Method

Organoleptic testing included taste, color, aroma
and appearance. The panelists gave an assessment in
the form of scores on the organoleptic test blocks for
Litsea cubeba tea and Litsea cubeba tea drinks.

RESEARCH DESIGN

The research design was a completely
randomized design (CRD) with a single factor,
because one level of treatment was carried out. The
independent variable was the drying time of Litsea
cubeba tea leaves and the dependent variable was the
antioxidant activity and organoleptic properties of
Litsea cubeba leaf tea. The number of treatments was
determined by 5 treatments (P) and each treatment
was repeated 4 times (U). Determination of replicates
using the error formula (P-1) x (U-1)-(5-1) x (4-1) 4x3
12. If in this study there were 5 treatments and 4
repetitions, the total error = 12.
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The data obtained from the measurement of
antioxidant activity were analyzed using the ANOVA
(Analysis of Variant) test for effect, while the data
from the organoleptic tests were tabulated and
analyzed using the Friedman test.

RESULTS AND DISCUSSION

The manufacture of Litsea cubeba leaf tea is
based on Rangga's research (2018). The tea leaves
were withered at 70°C for 4 minutes. The withering
operating conditions were guided as the optimum
conditions for withering Litsea cubeba leaves in this
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average water content (%)

study. The process of drying Litsea cubeba leaves,
drying 30, 60, 90, 120 and 150 minutes. Tests carried
out by the resulting Litsea cubeba leaf tea products
included testing for water content, testing for
antioxidant activity, and organoleptic properties.

Water content

Moisture content has an important role in
determining the characteristics and duration of food
storage. The results of the analysis of the water
content of Litsea cubeba leaf tea with the long drying
treatment can be seen in Figure 1.

y=-0.198x + 34.89

R*=0.831

0 50

100

150 200

drying time (minutes)
Figure 1. Water content of Litsea cubeba leaf tea

Figure 1 shows that the highest water content
was in the 30-minute drying treatment, amounting to
34.15% and the lowest water content was found in the
150-minute drying treatment, amounting to 8.15%.
The results of the ANOVA statistical test using 0.05
obtained data at a significant level of p-value: 0.00
where the p-value <0.01, it can be concluded that
drying time has a very significant effect on moisture
content.

The water composition of foodstuffs, such as
free water and bound water, can affect the rate or
duration of drying of food ingredients. Bound water is

water contained in foodstuffs. Free water is water that
is physically bound in a network of material matrices
such as membranes, capillaries, fibers and others,
essentially free from components in plant and animal
cell materials, in other words outside of cell bonds
(Warenok, 2018).

Antioxidant Activity Test

a. Qualitative Test of Phenolic Compounds

The results of the qualitative test of Litsea
cubeba leaf tea phenolic compounds can be seen in
Table 1 below.

Table 1. The results of the qualitative test of the phenolic group of Litsea cubeba leaf tea Pers.

Drying Time

Phenolic Compounds

30 minutes
60 minutes
90 minutes
120 minutes
150 minutes

Notes: + Litsea cubeba leaf tea samples were positive for phenolic group compounds

Table 1 states that the results obtained positively
contain phenolic group compounds in the opinion of
Rahman (2018) explaining that FeClI3 reacts with
phenolic groups to form green, purple to black
complexes, the presence of these colors is a sign of the
presence of phenolic group compounds in the plant
material.

b. Qualitative Test of Compounds of the
Flavonoid Group.

The results of the qualitative test of compounds
belonging to the flavonoid group can be seen in Table
2 below.
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Table 2. The results of the qualitative test of compounds belonging to the class of flavonoids in tea leaf Litsea
cubeba Pers.

Drying Time

Flavonoid Compounds

30 minutes
60 minutes
90 minutes
120 minutes
150 minutes

+ + + +

Note: + Litsea cubeba leaf tea samples were positive for flavonoid compounds

Table 2 can be seen that the results obtained were
positive indicating that all the drying time treatments
contained compounds of the flavonoid class. This is in
accordance with the opinion of Robinson and
Radiatum (2018), compounds belonging to the
flavonoid group react with magnesium powder and the
help of concentrated HCI to form complexes with
green to orange flavonoid groups. The appearance of

90
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value of antioxidant activity (%)

an orange color from the Mg flavonoid complex
indicates the presence of this group of compounds.

c. Antioxidant Qualitative Test

1. Antioxidant qualitative test with the DPPH
method

The results of the antioxidant analysis of Litsea
cubeba leaf tea with the DPPH method can be seen in
Figure 2.

L 4
/

y =0.168x + 54.44

R?=0.763

0 50

1

100

150 200

drying time (minutes)

Figure 2. Antioxidant activity

From Figure 2 it is found that the longer the
drying time the higher the antioxidant activity. The
highest antioxidant activity was found in Litsea
cubeba leaf tea samples with 150 minutes of drying
time, which was 76.10% and the lowest was 53.5% in
30 minutes of drying. The results of the ANOVA test
showed a p-value of 0.00 where a p-value <0.01
showed that drying time had a very significant effect
on antioxidant activity. This condition is due to the
drying process resulting in an increase in the active
substances contained in the tea leaves (Weinght,

2018). This is also in the opinion of Winarno (2018)
that the drying process has an effect and increases the
active substances contained in the composition of tea
leaves.

2. Antioxidant Activity Test with an Effective
Concentration Value of 50 (EC50)

The results of the antioxidant analysis of Litsea
cubeba leaf tea with the EC50 value can be seen in
Figure 3.
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Figure 3. EC50 value of Litsea cubeba leaf tea

Figure 3 shows that the longer the drying time,
the lower the EC50 value, so that the lowest value was
82.20 pg/ml for 150 minutes of drying and the highest
was 117.90 pg/ml for 30 minutes of drying. The
results of the ANOVA test yielded a p-value of 0.00
where the p-value <0.01 obtained that the drying time
had a very significant effect on the EC50 value

The EC50 value is used to express the
antioxidant activity of a test substance using the
DPPH free radical immersion method. The EC50
value is inversely proportional to the ability of the
compound to act as an antioxidant. The smaller the

EC50 value, the stronger the antioxidant power
(Molyneus, 2018).

Organoleptic Properties

a) Litsea cubeba leaf tea organoleptic

Texture

The texture of good tea is rough where the drying
process of tea leaves can cause changes in pectic acid.
Pectic acid will dry out and form a kind of varnish so
that the surface of the tea becomes dry and rough. The
results of the average panelist study on the texture of
Litsea cubeba leaf tea can be seen in Figure 4.
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Figure 4. The results of the panelist's assessment of the color of Litsea cubeba leaf tea

The highest organoleptic value for tea texture
was obtained by drying time of 30, 60 and 120
minutes, which was 2.9, while the lowest value was
found for tea with a drying time of 150 minutes, which
was 2.7. Friedman test results using P-0.05 obtained
significant data level p-value 0.46 where p-value>
0.05 stated that there was no effect of drying time on
the texture of Litsea cubeba leaf tea

Aroma

According to the SNI 03-3836-2012 standard, a
good aroma for Litsea leaf tea is normal, namely the
distinctive aroma of tea. According to Cahyudi (2018)
states that the compounds that make up the aroma of
tea mainly consist of volatile and reducing essential
oils so that they can produce a fragrant aroma in tea.

The results of the panelists' average research on
the aroma of Litsea cubeba leaf tea can be seen in
Figure 5.
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Figure 5. The results of the panelists' assessment of the aroma of Litsea cubeba leaf tea

The highest aroma value was found in the tea
sample with 30 minutes of drying time, equal to 3,
while the lowest aroma value was found in the tea
sample with 150 minutes of drying time, amounting to
2.5. Friedman's test results obtained 0.00 (p-value
<0.01) so that it can be obtained that there is a very
significant effect of drying time on the aroma of Litsea
cubeba leaf tea.

Color

According to the SNI 03-3836-2012 standard,
the color of good tea is normal, namely brownish
green. The drying process causes the green color of
chlorophyll in the leaves to oxidize to brown. This is
due to a browning event (Handani, 2018).

The results of the panelists' average assessment
of the color of Litsea cubeba leaf tea can be seen in
Figure 6.
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Figure 6. The results of the panelist's assessment of the color of Litsea cubeba leaf tea

The highest color value was found in the tea
sample with 30 minutes of drying time, at 3.2. The
lowest was found in the tea sample with a drying time
of 150 minutes at 1.6.

The Friedman test results obtained a p-value of
0.00 where the p-value <0.01 so that it was obtained
that there was a very significant effect of drying time
on the color of Litsea cubeba leaf tea.

b) Litsea cubeba leaf tea organoleptic

Flavor

According to the SNI 01-3143-1992 standard,
the good taste of Litsea cubeba leaf tea is normal,
namely the astringent taste. Catechins are tannins
which do not have tanning properties and collect
proteins to produce an astringent taste.

The average results of the panelists' assessment
of the Litsea cubeba leaf tea taste problem can be seen
in Figure 7.
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Figure 7. The results of the panelist's assessment of the taste of Litsea cubeba leaf tea

The highest taste value was found in the 150-
minute drying sample, which was 2.5, while the
lowest value was found in the 30-minute drying
sample, which was 2. The Friedman test results used
p. 0.05 data obtained a significant level of p-value
0.46 where p-value> 0.05 obtained no effect of drying
time on the taste of Litsea cubeba leaf tea.

Aroma

According to the SNI 01-3143-1992 standard,
the aroma of a good Litsea cubeba leaf tea drink is
normal, namely fragrant. The drying process of gallic
acid will be oxidized into thearubigin (TR) compound,
this compound has an effect on fragrant aroma (Kim
etal., 2018).

The results of the panelists' average assessment
of the aroma of Litsea cubeba leaf tea can be seen in
Figure 8.

2,05

the average value of the scent
of drinking leaf tea

90

120 150

drying time (minutes)

Figure 8. The results of the panelist's assessment of the aroma of Litsea cubeba leaf tea

The highest aroma value of Litsea cubeba leaf
tea was obtained at 60 minutes of drying time, at 3.0,
while the lowest value was found at 120 minutes of
drying time, at 2.05. The Friedman test results
obtained a p-value of 0.00 where a p-value <0.01
obtained a very significant effect of drying time on the
aroma of Litsea cubeba leaf tea.

Color

According to the SNI 01-3143-1992 standard,
the color of a good Litsea cubeba leaf tea drink is
normal, namely bright.

The results of the panelist average research on
the color of the Litsea cubeba leaf tea drink can be
seen in Figure 9.
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Figure 9. The results of the panelist's assessment

The highest drink color value was found in the
60 minute drying time sample of 3.1, while the lowest
value was obtained for 120 minute drying time,
amounting to 2.0. The Friedman test results obtained
a p-value of 0.00 where a p-value <0.01 means that
there is a very significant effect of drying time on
Litsea cubeba leaf tea. In accordance with Arifan's
opinion (2018) explaining the problem of the color of
tea, the tea flavin compound gives a yellowish-red,
bright color and affects the clarity of the brew.

Viscosity

According to the SNI 01-3143-1992 standard,
the viscosity of a good Litsea cubeba leaf tea drink is
normal, that is thick. Tea catechins are oxidized to
orthoquinones which condense to form theaflavins
(TF). This compound is responsible for the thickness
of the tea (Hamsal et al., 2018).

The highest viscosity value of tea drink was 2.05
for 30 and 60 minutes of drying time, while the lowest
value was 120 minutes of 120 minutes of drying time,
1.6. The results of the Friedman test using p-0.05
obtained data with a significant level of p-value 0.76
where the p-value> 0.05 so that the drying time can be
obtained for the viscosity of Litsea cubeba leaf tea
drink.

References:

1. Arifan, M. (2018). Pengawasan Mutu Pangan.
Tarsito, Bandung.

2. Cahyudi. (2018). Pemanfaatan Teh Hitam Mutu
Rendah untuk Pembuatan Teh Dadak. IPB,
Bogor.

3. Hamsal, T., Karin, T., dan Sudarmadi. (2018).

Sifat-sifat yang mempengaruhi teh daun Litsea

of the color of the Litsea cubeba leaf tea drink

CONCLUSIONS AND
RECOMMENDATIONS

Conclusion

The results of the study can be concluded from
the results obtained that there is an effect of drying
time on the antioxidant activity of Litsea cubeba leaf
tea. The operational conditions for drying tea leaves at
50°C with a drying time of 150 minutes produced
Litsea cubeba leaf tea with the highest antioxidant
activity, the lowest EC50 value, but under these
operational conditions, Litsea cubeba leaf tea had the
lowest organoleptic value, especially taste. Obtaining
Litsea cubeba leaf tea which is good in terms of
antioxidant and organoleptic activity, it is necessary to
do research on the effect of adding essence to the
manufacture of Litsea cubeba leaf tea

Suggestion

Further research is needed on sampling the
young and old leaves of the Litsea cubeba industrial
tree because the age of the leaves also affects the
efficacy and amount of antioxidant content, as well as
the financial analysis including the packaging used for
herbal tea packaging for the Litsea cubeba leaf
commodity.
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Introduction 6,394,087 people, the need for health services has also

Along with the current rapid population growth
in Indonesia with a total of 270,203,917 people in
general, and specifically in Riau with a total of

increased, both primary and primary basic needs.
Primary needs can be met through puskesmas,

primary clinics and primary services can be met at

general hospitals or special hospitals, such as mother
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and child hospitals that specifically provide services
for maternal and child problems.

A hospital is a health service institution that
provides comprehensive individual health services
and provides inpatient, outpatient and emergency
services. According to Law No. 44 of 2009
concerning hospitals organized based on Pancasila
and based on human values, ethics and
professionalism, benefits, justice, equal rights and
anti-discrimination, equity, protection and patient
safety, and has a social function. Nurses are one of the
human resources in a hospital that determines the
assessment of the quality of health services that must
be managed optimally, continuously and given special
attention.

Human resources involved in health services in
hospitals consist of multi-professions, both health
workers and non-health workers. Nurses are the most
employees among all health workers in the hospital.
According to Law no. 38 of 2014 concerning nursing
(PDPERSI, 2014), the duties and responsibilities of
nurses in carrying out work, namely carrying out
nursing for each patient from simple to complex
according to diagnosis, assisting case finding,
managing patient nursing care, providing nursing
consultations collaborating with doctors, providing
knowledge to patients, evaluating the effectiveness of
actions on patients, taking care of patients from
morning, afternoon, evening and night with passion
and patience, treating patients with diligence and
focus, provide medication carefully according to the
prescription of medical personnel, and provide
motivation and attention to patients. Nurses with
complex job characteristics are required to work

professionally and to the maximum extent possible to
maintain the quality of hospital services in order to
remain competitive.

Employee engagement is a multidimensional
idea emotionally, cognitively or physically.
Engagement occurs when a person is consciously
aware of and emotionally connected to another
person. When employees are engaged, employees
have an awareness of the purpose of their role to
provide services so that employees will give all their
best abilities. Employees who have high engagement
will feel comfortable in their work environment
thereby reducing the desire to move (Khan in Luthans
and Peterson, 2002).

Researchers conducted interviews with RSIA
Zainab employees on (12 March 2021) found that:

1. Employees are anti-global changes and new
things that can improve employee performance.

2. The low employee commitment is due to

several factors, namely the low level of
communication between leaders and employees, so
that they are wunable to increase employee

commitment. Many employees submit resignation if
there is a decision from management that is not in line
with employee expectations and lack of employee
attachment to the hospital, lack of seriousness in work,
employee delays specifically to management.

3. Lack of employee concern among the team,
employees are more concerned with their own work
when it is finished without caring about the work of
other employees who are still unfinished.

This is supported by a pre-survey of 20 RSIA
Zainab Pekanbaru employees:

Table 1. Pre Survey Employee Engagement on RSIA Zainab Pekanbaru employees

o Question Ye;&nswer}:o “;]??::s o Target In %
el R
| vonawtecopuy | 2 | M| %
5| avet s e s | | N o

RSIA Zainab Pre-Survey

From table 1 above it can be seen that the three
statements show the results that employees do not
want to try to add insight and learn new things, low
employee commitment and do not want to help
colleagues. Low employee commitment can be seen
from the LTO level of employees at RSIA Zainab,
HRD Zainab stated that in 2020 the employee LTO
rate reached 20.8% with 62 people leaving the
company. This is of course the company's job to

increase employee engagement among its employees.
Low commitment will have an impact on higher LTO
levels.

The performance of nurses or employees in a
hospital determines success in health services. The
performance of nurses or hospital employees must be
supported by activitiesdevelopment and coaching so
as to improve the quality of service. Some factors that
can affect the performance of nurses or employees are
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individual factors (skills, knowledge, abilities, 1. Low responsibility for work carried out by
background), psychological factors (perceptions, employees, so this will be detrimental to the company,

attitudes, motivation, and personality), and
organizational factors (resources, leadership, and
supervision). One of the psychological factors that
greatly affect the performance of nurses or employees
is motivation.

Motivation according to Robbins (2002) is the
desire to perform as a willingness to spend a high level
of effort for organizational goals, which is conditioned
by the ability of that effort to fulfill an individual need.
The phenomena found at RSIA Zainab are:

which will produce bad work results.

2. Employees are low at doing a good job, it is
found that employees are still doing work under the
direction of their superiors, in this case employees are
not aware of their duties and functions at work, so
there must be more instructions from superiors.

From the phenomenon above, the researchers
conducted a pre-survey of 20 employees of RSIA
Zainab Pekanbaru:

Table 2. Pre-Survey of Motivation on RSIA Zainab Pekanbaru employees

RSIA Zainab Pre-Survey

From table 2 it can be seen that employee
motivation at work is very low as can be seen from
several statements that answered no. This certainly
hinders work if employee motivation is low. In this
motivational effort, it is necessary to have a factor that
must be owned by employees, namely morale. The
spirit of work itself arises and grows within employees
due to motivation from the leadership in the sense that
the leadership gives motives or encouragement to
employees, where the motive itself concerns the needs
of employees, both inner needs and physical needs.
High employee motivation will have a positive impact
on the progress of the company and the development
of the employees themselves. This has encouraged
many company management to focus and start paying
more attention to employee motivation.

According to Zanikham (2008)
Transformational leadership is defined as the ability
of leaders to change work abilities, work motivation,
work patterns and work values perceived by
subordinates so that they are better able to optimize
performance to achieve organizational goals. Based

Answer N .
No Question o m_nbel of Target In %
Yes No Nurses
I have a high personal
. it 5 5
! responsibility towards work 2 7 20 100
inew
3 Tam able to dcl something/work 35 65 20 100
as well as possible
3 T want 'lo get fair wages 65 a5 20 100
according to work
n I ?uave always wanted (o eam a 50 50 20 100
higher wage than usual.
s Twant to learn fo master the work 40 60 20 100
in their field

on interviews with HRD RSIA Zainab Pekanbaru, it
shows that:

1. Leaders are unable to get employees to join
in with employees in creating the vision that exists in
the company.

2. Leaders are lacking in terms of motivation,
meaning that leaders are less passionate about
communicating with subordinates things that can
make employees motivated to be more enthusiastic at
work.

3. Leaders have not been able to make
employees accept new ways of working, employees
are very afraid of new changes being made.

4. Lack of attention from leaders to employees,
leaders pay less attention through rewording
employees for the achievements made by employees.

To support the phenomena that occur in the
corporate environment regarding transformational
leadership in RSIA Zainab employees, researchers
also conducted a pre-survey of 20 employees with the
following results:
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Table 3. Pre Survey of Transformational Leadership on RSIA Zainab Pekanbaru employees

No. Question Ye;ms“ﬂNa N;m“r:;']f Target In %o
Leaders are able lo molivate
L | e e vision bt b e | 0|70 20 100
company
Leaders are able to motivate
2. | employees lo increase employee 45 55 20 100
morale
Leaders are able to encourage
3. employees to solve old problems 40 60 20 100
I new Ways
Leaders always pay attention and
| Do areabiotodevelop | 5 | S 20 100
better personalities
RSIA Zainab Pre-Survey
Table 3 shows that transformational leadership engagement and have not been able to increase
has not been able to increase employee motivation in motivation. This research is in line with the research
doing work. The first consequence of a person's 1oss of Marwan Milhem, Habsah Muda, Khalil Ahmed.
of enthusiasm for work is that work is delayed. 2019 with the title "The effect of perceived
Employees become unmotivated to do everything and transformational leadership style on employee
finally the work that is their responsibility is engagement™ that transformational leadership has a
neglected. Employees who do not have enthusiasm for significant effect on employee engagement. This is
work in the company will easily experience stress. also reinforced by the research of Herman HM Tsel.
This is caused by a domino effect (sustained reaction) March L. To2. Warren CK Chiu 3. 2017 with the title
felt by employees in the company. “When and why does transformational leadership
When employees start to lose enthusiasm for influence Employee creativity? The roles of personal
work, they become unmotivated to get the job done control and creative personality ting effect of the
and end up getting delayed. After the work is delayed leader's emotional intelligence” with the result that
and piled up, employees will experience stress transformational leadership has an effect on
because they see the amount of work that has not been employees.
completed. Delayed employee work will certainly According to Wibowo (2014) transactional
have an impact on the company's operational leadership is leadership that helps organizations
activities. When operational activities are hampered, achieve current goals more efficiently, such as by
it is certain that the company will experience a slight linking job satisfaction to reward assessments and
decline in terms of revenue. Employees who lack ensuring that workers have the resources needed to
enthusiasm for work not only result in delayed work, complete work. Based on interviews with RSIA
but can also have a negative effect on their fellow co- Zainab employees, it shows that:
workers. As a leader or superior, a leader must be able 1. Lack of rewards given by leaders to
to find solutions to increase employee morale for the subordinates who do a good job or achieve targets.
continuity of the company. 2. Leaders are still lacking in giving
Research conducted by Charista and Nyoto punishment to employees if employees make the same
(2015) has proven that transformational leadership has mistakes, so in this case employees do not have a
a positive and significant effect on employee deterrent effect and do not want to correct mistakes.
engagement with a leadership period of more than 1 To support the phenomena that occur in the
year, so this supports the statement that corporate environment regarding transformational
transformational leadership was applied by GMs leadership in RSIA Zainab employees, researchers
during the 8 months of their leadership. have not been also conducted a pre-survey of 20 employees with the
able to encourage the creation of employee following results:
2 Clari
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Table 4. Pre-Survey of Transactional Leadership on RSIA Zainab Pekanbaru employees

No Question i TAuDLL ol Target In %
Yes No Nurses
Leaders always reward
1. subordinates for the 40 60 20 100
achievements made
The leader always supervises the
2. | process of camrying out the tasks 50 50 20 100
of the subordinates directly
The leader gives warnings and
sanctions to his subordinates if
3. | there is an error in the process 45 55 20 100
cairied out by the subordinate
concemed
RS5IA Zainab Pre-Survey
work system that is not constant because it adapts to with the title "The Influence of Transformational and
the tasks being carried out, lack of motivation to work Transactional Leadership on Organizational Culture,
because there is no motivation from the leadership, Work Motivation, Organizational Commitment and
leaders who cover up the mistakes of their Employee Performance” with the result that
subordinates so that they can be appreciated by their transactional leadership has no effect on motivation.
subordinates, lack of socialization of the application lack of socialization of the application of reward and
of reward and punishment so that misunderstandings punishment so that misunderstandings often occur
often occur between employees and superiors, between employees and superiors, unfair division of
division unfair assignments from leaders, lack of tasks from leaders, lack of appreciation for employees
appreciation for employees who have good who have good performance. Research conducted by
performance.  Research  conducted by Ida Ida Siswatiningsih, Kusdi Raharjo, Arik Prasetya,
Siswatiningsih, Kusdi Raharjo, Arik Prasetya, 2018 2018 with the title "The Influence of Transformational
with the title "The Influence of Transformational and and Transactional Leadership on Organizational
Transactional Leadership on Organizational Culture, Culture,  Work  Motivation, Organizational
Work Motivation, Organizational Commitment and Commitment and Employee Performance" with the
Employee Performance” with the result that result that transactional leadership has no effect on
transactional leadership has no effect on motivation. motivation. lack of socialization of the application of
lack of work maotivation due to lack of motivation reward and punishment so that misunderstandings
from leaders, leaders who cover up the mistakes of often occur between employees and superiors, unfair
their subordinates so that they can be appreciated by division of tasks from leaders, lack of appreciation for
their subordinates, lack of socialization of the employees who have good performance. Research
application of rewards and punishment so that conducted by Ida Siswatiningsih, Kusdi Raharjo, Arik
misunderstandings often occur between employees Prasetya, 2018 with the title "The Influence of
and superiors, unfair division of tasks from leaders, Transformational and Transactional Leadership on
lack of appreciation for employees which has good Organizational Culture,  Work  Motivation,
performance.  Research  conducted by Ida Organizational Commitment and  Employee
Siswatiningsih, Kusdi Raharjo, Arik Prasetya, 2018 Performance" with the result that transactional
with the title "The Influence of Transformational and leadership has no effect on motivation.
Transactional Leadership on Organizational Culture, From the background that researchers have done
Work Motivation, Organizational Commitment and at RSIA Zainab, therefore researchers are interested in
Employee Performance” with the result that examining the same variables but in different places
transactional leadership has no effect on motivation. by taking employees as samples at the Zainab Mother
lack of work motivation due to lack of motivation and Child Hospital Pekanbaru with the title: "The
from leaders, leaders who cover up the mistakes of Influence of LeadershipTransformational and
their subordinates so that they can be appreciated by Transactional Leadership on Work Motivation and
their subordinates, lack of socialization of the Employee Engagement (Medical) Zainab Mother and
application of rewards and punishment so that Child Hospital Pekanbaru”
misunderstandings often occur between employees The formulation of the problem in this study
and superiors, unfair division of tasks from leaders, refers to the background of the problems that occurred
lack of appreciation for employees which has good at the Zainab Mother and Child Hospital in Pekanbaru
performance.  Research  conducted by Ida as follows:
Siswatiningsih, Kusdi Raharjo, Arik Prasetya, 2018
[ ]
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1) Does transformational leadership affect
the work motivation of employees at Zainab
Pekanbaru Mother and Child Hospital?

2) Does Transformational leadership affect
Employee Engagement at Zainab Pekanbaru
Mother and Child Hospital?

3) Does transactional leadership affect the
work motivation of employees at Zainab Pekanbaru
Mother and Child Hospital?

4) Does transactional leadership affect
employee engagement at Zainab Pekanbaru Mother
and Child Hospital?

5) Does work motivation affect employee
engagement at Zainab Pekanbaru Mother and Child
Hospital?

6) Does transformational leadership affect
employee engagement through work motivation?

7) Does transactional leadership affect
employee engagement through work motivation?

LITERATURE REVIEW

Employee Engagement

According to Hughes and Rog (2008) employee
engagement is a high emotional and intellectual
relationship that employees have with their work, the
organization, managers, or co-workers that exert
influence to increase discretionary effort in their work.
A good relationship with the job for which he is
responsible, the organization where he works, the
manager who is his boss and provides support and
advice, or co-workers who support each other allows
individuals to give their best efforts that exceed the
requirements of a job.

Saks (2006) also put forward an explanation of
attachment as a motivational construct that has two
dimensions which include attention (a person's
cognitive availability to think about his work role in a
period of time) and absorption (a person's intensity in
focusing on his work role).

Robinson et al (2004) define employee
engagement as a positive attitude that employees have
towards the organization where they work and the
values that are owned by that organization. Thus, in
the concept of employee engagement, there is a two-
way relationship between employees and the
company.

Mujiasih (2015) defines employee engagement
as a condition in which humans feel that they have
found their full sense of self, have motivation at work,
are able to receive positive support from others, and
are able to work effectively and efficiently in the work
environment.

Schaufeli & Bakker (2004) defines employee
engagement as a positive, satisfying state of mind,
attitude related to work. Engagement refers to a state
of genuine and consistent feeling and thinking that
does not only focus on certain objects, events,
individuals or behaviors. Based on the descriptions of
the several figures above, the meaning of employee

engagement is a high emotional and intellectual
relationship between employees and their work.
Employee engagement is also indicated by the
behavior of employees who give more effort to their
work and are able to work effectively and efficiently
in the work environment.

Employee Engagement Indicator
1. Engagement traits

2. State engagement

3. Behavioral engagement

Macey and Schneider (2008)

Work motivation

Olatunji Eniola (2015) states, “motivation is one
of the greatest challenges facing managers across the
globe because it influences workers' performance and
thus the extent to which organizations are able to
achieve their objectives and justify their existence”.
Robbins in Wilson Bangun (2012) states, "motivation
as the processes that account for an individual's
intensity, direction, and persistence of effort toward
achieving a goal".

Motivation comes from the word "movere"
which means "impulse or driving force". Motivation
is only given to humans, especially to subordinates or
followers. Motivation is a process that begins with a
desire or encouragement that directs a person, either
physiological or psychological, or there is a need that
drives one's behavior, or there is a desire to achieve a
goal, or in the form of certain rewards according to
Azizil Bana (2016).

Motivation Indicator

1. existence(existence)

2. Relatedness(connectedness)
3. growth(growth)

Alderfer (2004)

Transformational leadership

Leadership is the ability of a leader to influence
other people (employees), he needs a certain
leadership style or behavior, known as 21st century
leadership, namely transformational leadership.
According to Setiawan and Muhith (2012) lexically
the term transformational leadership consists of two
words, namely leadership and transformational. The
term means a change in form (shape, nature, function,
etc.) and some even state that the word transformation
stems from the word "to transform" which means
transforming vision into reality, heat into energy,
potential into factual, latent into manifest.

According to  Lensufile  (2010) that
transformational leadership has the notion of
leadership that aims for change, the change in question
is assumed to be a better change against the status quo
and active. Transformational leadership is also
defined as a leadership approach that creates positive
and valuable change for an organization.
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Transformational Leadership Indicators his subordinates, and provide incentives and

1. Charisma.

2. Inspirational Motivation.
3. Intellectual Stimulation.
4. Individual Attention.

Transactional Leadership

According to Wibowo (2014) transactional
leadership is leadership that helps organizations
achieve current goals more efficiently, such as by
linking job satisfaction to reward assessments and
ensuring that workers have the resources needed to
complete work. Transactional leadership is more
directed to leaders who emphasize giving rewards to
subordinates and controlling the work of their
subordinates and directing them to the goals that have
been set in order to clarify the roles and task demands
of Garnasih and Pramadewi (2013).

Transactional leadership is a leadership model in
which a leader is more likely to provide direction to

punishments for their performance and focuses on
behavior to guide his followers Maulizar and Yunus
(2012). Transactional leadership style is also known
as managerial leadership which focuses on the
supervisory  role, organization, and group
performance. Transactional leadership style is a
leadership style in which the leader encourages the
obedience of his followers through two factors,
namely rewards and punishments. Leaders with a
transactional leadership style work by paying
attention to the work of employees to find errors and
irregularities. This type of leadership is very effective
in crisis and emergency situations.

Transactional Leadership Indicators
1. Rewards

2. Supervision

3. Punishment

Clouds (2014)

Figure 1. Research Framework

Transformational
Leadership

X1)

Transactional
Leadership

(X2)

Research Hypothesis:

1. There is a positive and significant
relationship between Transformational Leadership
and Work Motivation.

2. There is a positive and significant
relationship between Transformational Leadership
and Employee engagement.

3. There is a positive and significant

relationship between Transactional Leadership and
Work Motivation.

4. There is a positive and significant
relationship between Transactional Leadership and
Employee engagement.

5. There is a positive and significant
relationship between work motivation and employee
engagement.

Work

Mot

(Y1)

Employee
Engagement

(Y2)

ivation

is

6. There a positive and significant
relationship between transformational leadership and
employee engagement through work motivation.

7. There is a positive and significant relationship
between transactional leadership and employee
engagement through work motivation.

RESEARCH METHODOLOGY

This study uses a quantitative approach with
descriptive analysis method. In this study, the
population was all medical employees of RSIA Zainab
with a sample population of 127 people

Data was collected using a questionnaire. Test
the research hypothesis using relevant statistical tests.
The data analysis technique uses path analysis with
the SPSS program.

RESULTS AND DISCUSSION

Philadelphia, USA

123

2 Clarivate
Analytics /e



ISRA (India) =6.317 SIS (USA) =0.912 ICV (Poland) =6.630
. ISI (Dubai, UAE) = 1.582 PUHIL (Russia) =3.939  PIF (India) =1.940
Impact Factor: g\ australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260
JIF =1.500 SJIF (Morocco) = 7.184 OAJI (USA) =0.350
Table 5. Structural Path Analysis |
Unstandardized Standardized
Model Coefficients Coefficients t Sig
B std. Error Betas
1 | (Constant) 4.884 910 5,321 | .000
Transformational
Leadership (X1) 316 058 468 5429 | .000
Transactional -
I eadership (X2) 326 082 433 5,539 | .000

Source: Research Processed Data, 2022

Data analysis:

1. Based on table 4.19 the results of the
hypothesis test above show that: transformational
leadership variable (X1) is obtainedtcount of 5.429 is
greater than ttable 1.979 or the significance is less than
0.05, namely 0.000. It means independent
variabletransformational leadership (X1)can explain
the dependent variableWork Motivation (Y1). Thus it
can be concluded that there is an influence of
transformational leadership (X1) on work motivation
(Y1).

2. Based on table 4.19, the results of the
hypothesis test above show that: Transactional
leadership variable (X2) is obtainedtcount of 5.539 is
greater than ttable 1.979 or significantly less than
0.05, namely 0.000. It means independent
variableTransactional leadership (X2)can explain the
dependent variableWork Motivation (Y1). Thus it can
be concluded that there is an influence of
Transactional leadership (X2) on Work Motivation
(YD).

To see the value of work motivation can be seen
from the value of R Square:

Source: Research Processed Data, 2022

To get the value of el:
' 1-0.871 = 0.359

Table 6.
Coefficients®
Unstandardized Standardized
Model Coefficients Coefficients t Sig.
B std. Error Betas
1 | (Constant) 3,293 756 4,356 000
Transformational
282 22
Leadership (X1) 282 049 434 5,822 000
Transactional
2 2
Leadership (X2) 442 062 483 7.152 | .000
Work Motivation (Y1) 288 067 290 2,855 000
a. Dependent Variable: Emplovee Engagement (¥Y2)

Figure 2. Pathway Analysis |

Transformational
Leadership

(X1}

Transactional
Leadership
(X2)

el: 0,359

Work
Motivation

X1

Path Equation I : Yi=pyixi + pyix2 + e1

: 0,468 + 0,433+ 0,359
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Table 7. Structural Path Analysis 11
Model R R Square | Adjusted R Square | std. Error of the Estimate
1 879 871 874 358

Leadership (X1)

a. Predictors: (Constant), Transactional Leadership (X2), Transformational

b. Dependent Variable: Work Motivation (Y1)

1. Based on table 4.20, the results of the
hypothesis test above show that: transformational
leadership variable (X1) is obtained tcount of 5.536 is
greater than ttable 1.979 or significantly less than
0.05, namely 0.000. It means independent variable
transformational leadership (X1)can explain the
dependent variable Employee Engagement (Y2).Thus
it can be concluded that there is an influence of
transformational leadership (X1) on Employee
Engagement (Y2).

2. Based on table 4.20. The results of the
hypothesis test above show that: Transactional
leadership variable (X2) is obtainedtcount of 5.822 is
greater than ttable 1.979 or significantly less than
0.05, namely 0.000. It means independent variable

dependent variable Employee Engagement (Y2).Thus
it can be concluded that there is an influence of
Transactional leadership (X2) on Employee
Engagement (Y2).

3. Based on table 4.20, the results of the
hypothesis test above show that: the variable Work
Motivation (Y1) is obtained tcount of 2.885 is greater
than ttable 1.979 or significantly less than 0.05,
namely 0.000. It means independent variable Work
Motivation (Y1) can explain the dependent variable
Employee Engagement (Y2). This it can be concluded
that there is an influence of Work Motivation (Y1) on
Employee Engagement (Y2).

To see the value of work motivation can be seen

Transactional leadership (X2)can explain the from the value of R Square:
Table 8.
Model R R Square | Adjusted R Square | std. Error of the Estimate
1 9607 978 971 540

Leadership (X1)

a. Predictors: (Constant), Transactional Leadership (X2), Transformational

b. Dependent Variable: Employee Engagement (Y?2)

To get the value of e2:
V1-0.978 = 0.148

Figure 3. Pathway Analysis 11

Transformational
Leadership
1)

Transactional
Leadership

(X2)

el: 0,148

Work
Motivation
(Y1)

Employee

Engagement

(¥2)

0,483

Path Equation II: Y2 = py-x; + py2o+pyyi + &

- Y2=0,434 + 0,483 + 0,200 + 0,148
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Data analysis:

1. The effect of transformational leadership on
employee engagement through work motivation it is
known that the direct effect of transformational
leadership on employee engagement is 0.434.
Meanwhile, the indirect effect of transformational
leadership on employee engagement through work
motivation is the multiplication of the beta value
(transformational leadership on motivation) and the
beta value (transformational leadership on employee
engagement), namely 0.468 x 0.290 = 0.135.

Based on the calculation above, it is known that
the direct effect is 0.434 and the indirect effect is
0.135, which means that the indirect effect is smaller
than the direct effect, so the conclusion is that
transformational leadership on employee engagement
through work motivation does not have a significant
effect.

2. The effect of transactional leadership on
employee engagement through work motivation it is
known that the direct effect of transactional leadership
on employee engagement is 0.483. Meanwhile, the
indirect effect of transactional leadership on employee
engagement through work motivation is the
multiplication of the beta value (transactional
leadership on motivation) and the beta value
(transactional leadership on employee engagement),
namely 0.433 x 0.290 = 0.125.

Based on the calculation above, it is known that
the direct effect is 0.434 and the indirect effect is
0.125, which means that the indirect effect is smaller
than the direct effect. The conclusion is that
transactional leadership on employee engagement
through work motivation does not have a significant
effect.

DISCUSSION

1. The Effect of  Transformational
Leadership on Employee Engagement

The results of the study show that

transformational leadership has a significant effect on
employee engagement at the Zainab Mother and Child
Hospital. This indicates that the existing employee
engagement at the Zainab Women's and Children's
Hospital can be determined by transformational
leadership. This means that if a company has
charismatic leaders, has inspirational motivation,
intellectual stimulation and individual attention,
employees will form or strengthen employee
engagement with the company. The results of the pre-
survey show that employee commitment is still low
due to several factors, namely the lack of
communication between leaders and employees, so
that they are wunable to increase employee
commitment. Many employees submit resignation if
there is a decision from management that is not in line
with employee expectations and lack of employee
attachment to the hospital, lack of seriousness in work,

employee delays specifically to management. If the
leaders in the company are able to carry out good
transformational leadership, then the commitment to
increase employee engagement will be even stronger.
The results of this study are in accordance with
research conducted by Tims et al. (2011) stated that
transformational leadership has a positive effect on the
daily work engagement of The Netherlands
employees. This is also supported by research by
Wulandari et al. (2013) which states that
transformational leadership has a positive effect on
employee engagement at PT. Two Pati Rabbits.

2. The Effect of Transactional Leadership on
Employee Engagement

The results of the study show that transactional
leadership has a significant effect on employee
engagement at the Zainab Mother and Child Hospital.
This indicates that the existing employee engagement
at Zainab Mother and Child Hospital can be
determined by transactional leadership. Things that
can strengthen employee engagement in the company
are the existence of transactional leaders who provide
rewards or rewards to employees who do work within
the limits of their abilities, there is supervision carried
out by leaders so that work goes well and leaders
apply punishment to employees who make repeated
mistakes, for the sake of don't make the same mistake.
Leaders with a transactional leadership style will
provide conditional rewards to employees and
perform managerial with positive or negative
exceptions. The characteristics of an engaged
employee are employees who work with enthusiasm,
show sincerity, understand their work, and focus on
what they are doing.

The results of this study are in line with research
(Inge Victoria, et al) Transformational leadership on
employee engagement has a positive and significant
effect on employees (Study on Non-Medical
Employees at KRMT Wongsonegoro Semarang
Hospital) and research (Sinta Yulianti, et al)
Transformational leadership has an effect on
employee engagement.

3. The Effect of  Transformational
Leadership on Work Motivation
The results of the study show that

transformational leadership has a significant effect on
work motivation at the Zainab Mother and Child
Hospital. This indicates that work motivation at the
Zainab Mother and Child Hospital can be determined
by transformational leadership. This means that if a
company has a leader who is charismatic, has
inspirational motivation, intellectual stimulation and
individual attention, then employees will be motivated
by leaders who have a transformational soul.

With good motivation from leaders to
employees, they will be able to encourage employees
to behave, provide direction and regulate behavior,
and determine behavior towards certain goals. If
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employee behavior is accompanied by high
motivation, it will result in satisfactory productivity.
The results of Mujiasih and Hadai's research
(2003) found that transformational leader behavior
can increase one's motivation to expend extra effort to
achieve planned performance. This result is in line
with the conception of transformational leadership
trying to arouse the needs of its subordinates at a
higher level. Judge and Bono (2000) found that,
individuals who perceive that their leaders play
transformational leadership behaviors tend to show
higher work motivation Fahrudin and Pareke (2004).

4. Effect of Transactional Leadership on
Work Motivation

The results of the study show that transactional
leadership has a significant effect on work motivation
at the Zainab Mother and Child Hospital. This
indicates that work motivation at the Zainab Mother
and Child Hospital can be determined by transactional
leadership. This means that transactional leadership is
able to motivate employees to perform better.
Motivation is able to be awakened by a desire in a
person causing that person to take an action. Human
behavior is actually just the simplest reflection of their
basic motivation and motivation can be built by other
people such as transactional leaders, motivation is
built by other people a process that begins with a
desire or encouragement that directs a person either
physiologically or psychologically.

Transactional leadership focuses its attention on
interpersonal transactions between managers and
employees that involve exchange relationships. The
exchange is based on an agreement regarding the
clarification of objectives, work standards, and work
assignments as well as rewards (rewards and
incentives) for task fulfillment.

This research is in accordance with research
conducted by Taruk Todingallo Delvi Awan (2020)
which states that transactional leadership is significant
for work motivation with a positive relationship.

5. The Influence of Transformational
Leadership on Employee Engagement through
Work Motivation

The results of the study show that
transformational leadership has no significant effect
on employee engagement through work motivation at
the Zainab Mother and Child Hospital. This indicates
that transformational leadership on employee
engagement in the Zainab Mother and Child Hospital
cannot be determined by work motivation. Work
motivation in this study cannot mediate between
transformational leadership and employee
engagement. This means that when employees have
job satisfaction, work motivation tends to be high,
they also have weak employee engagement.

Transformational leadership has the notion of
leadership that aims for change, the change in question

is assumed to be a better change against the status quo
and active. Transformational leadership is also
defined as a leadership approach that creates positive
and valuable change for an organization.
Transformational leadership at RSIA Zainab is
not able to encourage activities to influence and direct
employees to behave regularly so as to make an
employee's attachment weak to the company.

6. The Effect of Transactional Leadership on
Employee Engagement through Work Motivation

The results of the study show that transactional
leadership has no significant effect on employee
engagement through work motivation at the Zainab
Mother and Child Hospital. This means that the better
the transactional leadership owned by a company is
not able to influence the level of employee
engagement through the work motivation it gets.
Existence, Relatedness and Growth are not able to
make employees create self-motivation for the
company, so it will create weak employee
engagement.

Transactional leadership that is unable to
increase high emotional and intellectual relationships
with employees will have an impact on their work, the
organization, managers, or co-workers and
transactional leadership that is unable to exert
influence to increase discretionary effort in their work
will make employees feel unmotivated and create
engagement. weak employees.  Transactional
leadership must create good relationships with the
employees for whom it is responsible, the
organization where he works, the manager who is his
boss and provides support and advice, or colleagues
who support each other so that individuals can give
their best efforts that exceed the requirements of a job
and are able to increase high employee engagement in
the company.

7. The Effect of Work Motivation on
Employee Engagement

The results of the study show that work
motivation has a significant effect on employee
engagement at the Zainab Mother and Child Hospital.
This indicates that the existing employee engagement
at the Zainab Women's and Children's Hospital can be
determined by work motivation. This means that the
strength or weakness of employee engagement in a
company is determined by the amount of motivation
given by leaders and co-workers in the company.
Good work motivation will create existence,
connectedness and growth in employees, in this way
employee engagement will be stronger. If employee
engagement is strong, then the desire to stay and
performance will shape the employee.

An employee who feels attached to the company
where he works will give his best effort beyond what
is expected at work, this can happen if the employee
has high work motivation in carrying out his duties in
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the company or organization. An employee feels
engaged when they find meaning and motivation in
their work, receive positive interpersonal support and
are in a work environment that functions efficiently.

Employee engagement is the attitude and
behavior of employees who have positive motivation
at work, characterized by enthusiasm, enthusiasm,
involvement, and extra effort at work to encourage
innovation and achieve organizational goals.

This is in line with research conducted by Aditia
(2015) showing that work motivation has a significant
effect on employee engagement of 48.5%.
Meanwhile, research conducted by Hermin (2015)
shows that work motivation has a significant influence
on employee engagement by 51%.

CONCLUSION

1. Transformational leadership has a significant
effect on employee engagement at the Zainab Mother
and Child Hospital.

2. Transactional leadership has a significant
effect on employee engagement at the Zainab Mother
and Child Hospital.

3. Transformational leadership has a significant
effect on work motivation at the Zainab Mother and
Child Hospital.

4, Transactional leadership has a significant
effect on work motivation at the Zainab Mother and
Child Hospital.

5. Transformational leadership has no
significant effect on employee engagement through
work motivation at the Zainab Mother and Child
Hospital.

6. Transactional leadership has no significant
effect on employee engagement through work
motivation at the Zainab Mother and Child Hospital.

7. Work motivation has a significant effect on
employee engagement at the Zainab Mother and Child
Hospital.

SUGGESTION
1. To increase high employee engagement in
companies, it is necessary to have transformational

References:

1. Anitha, J. (2013). Determinant of employee
engagement and their impact on employee
performance.  International  Journal  of
Productivity and Performance Management.
Vol. 63 No.3, pp. 308-328.

2. Arikunto, S. (2010). Prosedur Penelitian Suatu
Pendekatan Praktik. Rineka Cipta, Jakarta.

leaders who are able to make employees commit
themselves to the company by means of leaders
having charismatic attitudes that are able to influence
employees and make employees have a strong sense
of attachment to the company.

2. In order for employees to have strong
employee engagement with the company, companies
need to provide rewards or rewards to employees who
do very good work and have an impact on the
company, with rewards employees will feel valued
and will give a sense of desire to stay at the company
and be able to provide strong attachment to the
company.

3. Employee engagement will be stronger if the
motivation is formed by one of the company leaders,
such as the growth provided by the company to
employees, such as the needs that a person has to
develop skills, be creative and productive. By
fulfilling this need, employees are able to increase the
level of employee engagement in the company.

4. Motivation is able to increase employee
engagement in a company, one way is by having
(connectedness) the need to relate to other parties,
namely the need to be satisfied by beneficial social
relations and interpersonal relations. If leaders or
companies are able to establish good relationships
with employees, then employees will create strong
employee engagement in the company.

5. To improve transformational leadership on
employee engagement through work motivation, there
needs to be collaboration between appreciation,
connectedness and the needs provided to employees.

6. To increase transactional leadership on
employee engagement through work motivation,
companies must provide needs that are satisfied by
factors such as food, water, air and rest. There is a
provision of more incentives to employees.

7. Strong work motivation will be able to make
employees bind to the company, for this the company
needs to provide jobs that are challenging, varied,
using different skills, personal considerations, and
opportunities to make contributions. Jobs that have
high job characteristics can encourage employees to
interpret their work more or become more engaged.

3. Azizil, B. (2016). Pengaruh Kepemimpinan
transformasional dan Lingkungan Kerja Fisik
Terhadap Kinerja Pegawai Dengan Motivasi
Kerja Sebagai Variabel Pemediasi. Jurnal Bisnis
dan Manajemen, Vol 3 Nol.

4. Bass, B.M. (1985). Leadership and Performance
Beyond Expectations. New York: The Free
Press.

Philadelphia, USA

128

2 Clarivate
Analytics oo



ISRA (India) =6.317 SIS (USA) =0.912 ICV (Poland)  =6.630

. ISI (Dubai, UAE) = 1.582 PUHII (Russia) = 3.939 PIF (India) =1.940

Impact Factor: g\ australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260
JIF =1500 SJIF (Morocco) = 7.184  OAJI (USA)  =0.350

5. Burn, R. B. (1993). Konsep diri ... Journal of 20. Lacap, J.P.G. (2020). Reduce employees’
applied psychology, Vol. 87. intentions to quit: the effects of transformational

6. Danim, Sudarwan. (2003). Riset Keperawatan leadership, employee engagement, and grit.
Sejarah dan Metodologi. Jakarta: EGC. 21. Lensufiie, Tikno. (2010). Leadership untuk

7. Dharma (2011). Metodologi  Penelitian Profesional dan Mahasiswa. Erlangga.
keperawatan. Jakarta: CV. 22. Luthans (2006). Perilaku Organisasi. Edisi

8. Danim, Sudarwan. (2003). Riset Keperawatan Sepuluh, PT. Andi: Yogyakarta.

Sejarah dan Metodologi. Jakarta: EGC. 23. Macey, W.H., & Schneider, B. (2008). The

9. Devi, S., & Mahajans, D.R. (2019). Impact of Meaning of Employee Engagement. Industrial
transformational leadership on employee and Organizational Psychology Vol. 1: hal. 3-
engagement. 30.

10. Fong-Yi, L., et all. (2020). Transformational 24. Marciano, P.L. (2010). Carrots and Stichs Don't
Leadership and Job Performance: The Work Build a Culture of. Employee Engagement
Mediating Role of Work Engagement. with the Principles of Respect. Mexico.

11. Gong, Y., Huang, J. C., & Farh, J. L. (2009). 25. Mathis, R.L., & Jackson, J.H. (2006).
Employee learning orientation, transformational Manajemen Sumber Daya Manusia. Jakarta:
leadership, and employee creativity: The Salemba Empat.
mediating role of employee creative self- 26. Mauruh, C. V. (2016). Bagaimana merespon
efficacy. Academy of management Journal, tingginya beban kerja perawat?, Kompasiana.
52(4), 765-778. Diunduh dari. Retrieved from

12. Handayani, N. P. (2017). Pengaruh https://www.kompasiana.com/chelyveronica/57
Transformational Leadership Terhadap 5a07526523bdad04ca92de/bagaimana-
Employee Engagement: Telaah Pada Organisasi merespon-tingginya-beban-kerja-perawat
Non Profit Area Pulau Jawa, Sumatera, Sulawesi 27. Mujiasih, E., & lka, Z., Ratnaningsih. (2003).
dan Bali. Jurnal Manajemen, 9(1), 39-54. Kepemimpinan transformasional dan Employee
https://doi.org/10.31937/manajemen.v9il.596 Engagement. Jurnal psikologi, Semarang:

13. Hasib, F. F., Eliyana, A., Arief, Z., & Pratiwi, A. Univesitas Diponegoro.

A. (2020). The effect of transformational 28. Pareke, Fahrudin Js. (2004). Hubungan keadilan
leadership on employee performance mediated dan kepuasan dengan keinginan berpindah:
by leader-member exchange (LMX). Systematic Peran komitmen organisasional sebagai variabel
Reviews in Pharmacy, 11(11), 119-1209. pemediasi, Jurnal Siasat Bisnis, Universitas
https://doi.org/10.31838/srp.2020.11.173 Islam Indonesia.

14. Handoko, T. H. (1991). Manajemen Personalia 29. Bengkulu Restuadi (2002). Hubungan Faktor-
dan Sumberdaya Manusia. Yogyakarta: BPFE. faktor Pembelajaran dan Pengembangan
Retrieved 4 oktober 2021 from dengan Persepsi Career Plateauing, Studi pada
https://sensus.bps.go.id/main/index/sp2020 badan Pengkajian dan Penerapan Teknolgo,

15. Harter, J. K., Schmidl, F. L., & Hayes, T. L. Tesis Magister Saina, Program Studi Ekonomi
(2002). Business-unit level relationship. Manajemen, UGM, Yogyakarta.

16. Hasibuan, M. (2003). Organisasi dan Motivasi 30. Retno Rafia Achmad Sudiro Sunaryo (2020).
Dasar Peningkatan Produktivitas. Jakarta: Bumi The Effect of Transformational Leadership on
Aksara. Employee Performance Mediated by Job

17. Hughes, J.Ch., & Rog, E. (2008). Talent Satisfaction and Employee Engagement.
Management, A Strategy for Improving 31. Rhoades, L., & Eisenberger, R. (2002).
Employee  Recruitment,  Retention, and Perceived organizational support: A review of
Engegement within Hospitality Organization. the literature. Journal of Applied Psychology,
International  Journal of  Contemporary 87(4), 698-714. https://doi.org/10.1037/0021-
Hospitality Management, Vol. 20, No.7, pp.743- 9010.87.4.698
757. 32. Robbins, Stephen dkk. (2012). Perilaku

18. Judge, T. A., & Bono, J. E. (2000). Five Factor Organisasi. Jakarta: Salemba Empat.

Model of Personality and. Transformasional 33. Retherford, R.D. (1993). Statistical Models for
Leadership. Journal of Applied Psychology, 85, Casual Analisysis. Wiley, John & Sons, USA.
751-765. 34. Robinson (2005). Ekonomi Regional. Teori dan

19. Kharis, Indra. (2015). Pengaruh Gaya Aplikasi. Bumi Aksara. Jakarta.

Kepemimpinan Transformasional = Terhadap 35. Rusiadi, dkk. (2013). Metode Penelitian,
Kinerja Karyawan Dengan Motivasi Kerja Manajemen Akuntasi dan Ekonomi.
Sebagai Variabel Intervening (Studi Pada Pembangunan, Konsep, Kasus dan Aplikasi

Karyawan Bank Jatim Cabang Malang). Jurnal
Administrasi Bisnis (JAB). Volume 3. Nomor 1.

SPSS, Eviews, Amos, Lisrel. Medan: USU.

Philadelphia, USA

129

2 Clarivate
Analytics /e


https://doi.org/10.31937/manajemen.v9i1.596
https://doi.org/10.31838/srp.2020.11.173
https://sensus.bps.go.id/main/index/sp2020
https://www.kompasiana.com/chelyveronica/575a07526523bdad04ca92de/bagaimana-merespon-tingginya-beban-kerja-perawat
https://www.kompasiana.com/chelyveronica/575a07526523bdad04ca92de/bagaimana-merespon-tingginya-beban-kerja-perawat
https://www.kompasiana.com/chelyveronica/575a07526523bdad04ca92de/bagaimana-merespon-tingginya-beban-kerja-perawat
https://psycnet.apa.org/doi/10.1037/0021-9010.87.4.698
https://psycnet.apa.org/doi/10.1037/0021-9010.87.4.698

ISRA (India)  =6.317  SIS(USA)  =0.912 ICV (Poland)  =6.630

. ISl (Dubai, UAE) =1.582  PUHII (Russia) =3.939  PIF (India) =1.940
Impact Factor: g\ australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260
JIF =1.500  SJIF (Morocco) = 7.184  OAJI (USA)  =0.350
36. Riduwan, Rusyana, Ernas (2011). Cara Mudah Motivasi Kerja Perawat Di Instalasi Rawat Inap
Belajar SPSS 17.0 dan Aplikasi Statistik I1 RSUD Dr. Saiful Anwar. Semarang.

Penelitian. Alfabeta. Jakarta.
37. Savitri, A.D. (2014). Pengaruh Gaya
Kepemimpinan Transformasional Terhadapa

Philadelphia, USA 130 0 Clarivate
AnalytiCS indexed



ISRA (India)  =6.317 SIS(USA)  =0.912 ICV (Poland) =6.630

. ISI (Dubai, UAE) = 1.582 PUHII (Russia) = 3.939 PIF (India) =1.940
Impact Factor: g\ australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260
JIF = 1500  SJIF (Morocco) = 7.184  OAJI (USA) = 0.350

Issue Avrticle

SOI: 1.1/TAS DOI: 10.15863/TAS
International Scientific Journal

Theoretical & Applied Science

p-ISSN: 2308-4944 (print)  e-1SSN: 2409-0085 (online)

Year: 2023 Issue: 06  Volume: 122

Published: 12.06.2023  http://T-Science.org

Anastasia Vitalievna Tischenko

Peter the Great St. Petersburg Polytechnic University
Bachelor’s Student

Institute of Computer Science and Technology

Oleg Yurievich Sabinin

Peter the Great St. Petersburg Polytechnic University
Candidate of Engineering Sciences, Docent

Institute of Computer Science and Technology

IMPLEMENTATION OF A MODERN I0C CONTAINER TO
AUTOMATING DEPENDENCY INJECTION

Abstract: The purpose of the article is to develop modern loC container to simplify dependency injection.

Key words: container, component definition, dependency, module, extension.

Language: Russian

Citation: Tischenko, A. V., & Sabinin, O. Yu. (2023). Implementation of a modern 10C container to automating
dependency injection. I1SJ Theoretical & Applied Science, 06 (122), 131-139.

Soi: http://s-0-i.0rg/1.1/TAS-06-122-21  Doi: éos¥eS https://dx.doi.org/10.15863/TAS.2023.06.122.21
Scopus ASCC: 1700.

PEAJIM3ALIMSI COBPEMEHHOI'O I0C-KOHTEMHEPA JIJIS1 ABTOMATHU3ALIAU ITPOILECCA
BHEJPEHUS 3ABUCAMOCTEM

Auuomauu}l: Heﬂblo AGNIAemcia aHaius3 np06]l€M K0Oa C BbICOKUM yposHem ceA3anHocmu U peaiusayus

npocpammHro2co peuterust ons asmomamuzayuu npoyecca 6H€()p€HM}Z 3a8UCUMOCTELL.

Knrouesvie cnoea: KOHmeZJHep, KOMNOHEHMbL npocpammbsbl, 3ad6UCUMOCMDb, ManJlb, moy4KuU pacuiupeHrusl.

Beenenne NPUHIKIA  SBJISETCS IIOKa3aTeleM  HaJeKHOCTH
UDC 004.4 pabOTHl CHCTEMBI, MTOSTOMY CO3JATEIH ILIAT(POPMEI
HEesIBHBIM ~ 00pa3oM  0Os3bIBAIOT  OpraHu3alluy,
[Iporpammuas miardopma Java MHOTHE TOMBI pa3pabaTsIBaroIe JVM-s3b1KH, coOmo1aTh
3aHMMAaeT JIMINPYIOLIHE TO3UINH B MUpPE pa3paboTKH TpeOOBaHUS MOJJICP)KKH 00paTHOH COBMECTUMOCTH,
MpOrpaMMHOTO  OOeCTiedeHnsT 3a CYeT CBOeH [1]. HeiicTBUTENHHO, OONBIIMHCTBO KOMIAHUH U
OesomacHoctn u  pacmmmpsiemoctd.  [lnatdopma pa3pabOTYMKOB, MONB3YIOMIMXCS Java-ruiaThopMoHn,
MOKPBIBAET OOJBIIMHCTBO HYX KaK MOOHUIIBHBIX, TaK YBEPEHBI B CTAOMIIBHOCTH CBOUX PEILICHHUI.
KOPHOPAaTHBHBIX  MPOTPAaMMHBIX  PEIHICHUH [TpuHOMD 0OpaTHOW COBMECTUMOCTH HMEET U
Onarojapst LIMPOKUM BO3MOXKHOCTSIM M BCTPOCHHOMY HEeraTHBHBIE CTOPOHBI — OH B 3HAYUTEIILHOM CTEIIEHH
MEXaHM3MY 3allHUTHl, a TAKXKE HE 3aBUCHT OT CPEbI YCIIOXKHSET MOJICPHU3ALIIO CYIIECTBYIOIINX
BBINOJTHEHHSI, TaK KaK MOYKET BBIIIOJIHATHCS Ha JIIOOOM MHCTPYMEHTOB.
YCTPOMCTBE, KOTOPOE MOAAEPKUBAET BUPTYAIbHYIO IMognepxka HaHHOTO IPUHLUNA IOIMYIAPHA U
Mamuny Java (JVM). cpenu Java-pa3paboT4nKOB, 3aHMMAIOIIUXCS
CaMbIM  BBIIEISIOIUMCSL  TIpUHIMIIOM Java- CO3JJTaHUEM Pa3INYHBIX TPOIPAMMHBIX HHCTPYMEHTOB
wiathopMel M €€ S3BIKOB  IPOTPaMMHUPOBAHHS n 6ubmmorek, [2]. Cpean mporpaMm U OHONMOTEK,
SIBJISIETCSl TIPUHLMIT TTOJVIEPXKKH TIOJIHOH 0OpaTHOM pa3pabOTYMKK  KOTOPBIX 3a4acTyi0 IPUMEHSIOT
coBMectumocTn  kozxa.  CoOmroneHne  IaHHOTO NPUHONAN OOpaTHOM COBMECTHMOCTH, CYHIECTBYIOT
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PELLEHHs, KOTOPbIE THKEIO CONPOBOXKAATE. OMHU 13 e mpoBecTH HCCIIEeI0OBAHUE cIIoco60B

Hux — loC-xoHTeitHepsl. DTO  CICIHMATBHBIN
MHCTPYMEHT, YNPOILAOIUI U aBTOMaTU3UPYIOLIUi
IpoIlecC HANMCaHUs KoJa C HHU3KAM YpPOBHEM
CBSA3aHHOCTH.

Taxum o6pazom, npemiaraemerii [oC-koHTeHHED
— 3TO0 HUHCTPYMEHT, IO3BOJIIOMIMNA HCIIOIb30BATh
[IOJIHBIE BO3MOKHOCTH COBpEMEHHBIX JVM-i3bIKOB
nporpammupoBanusi Kotlin u  Groovy wu Java-
wtatdopmsl 17 Bepcum.

Hean u 3a1a4u Uceae0BAHUSA

Ilenmpto  craThm  sABIsIETCST  pa3padboTka
YHHUBEpCAJIbHOIO aHajora cymecTBytonmx loC-
KOHTCHHEPOB C YIETOM HX HEJIOCTATKOB.

Jist  mocTHKeHHWs el OBbIIM  ITOCTaBJICHBI
CJIEYIOLINE 3a/1a49H:

e [IPOBECTU HCCIENOBaHUE HPOOIEeM Koma C
BBICOKHM YpOBHEM CBSI3aHHOCTH "
MPOaHATIM3UPOBATh UX PEIICHUE;

class CardService {

3asucumocTu Knacca CardService

private val cardDao: CardDao

private val cardNumberValidator: CardNumberValidator

KoHcTpykTop

constructor() {
cardDao = CardDao()

mocTpoeHus rpada 3aBHCHMOCTEHl KOMIIOHEHTOB
Iporpamu;

® peaNM30BaTh MOJIB30BATEILCKIA MHTEPQEc
Y BHYTPEHHIOI (DYHKIIMOHAJIBHOCTh KOHTEIHHEpA.

HccienoBanne mpodjeM Koaa ¢ BBICOKHM
YPOBHEM CBSI3AHHOCTH U aHAJIU3 MX pelleHus

OmHa W3 OCHOBHBIX IMPOOJIEM, CTOSIINX Hepen
pazpaboTyukamMu TPU  CO3JAHUU TIPOTPAMMHBIX
pelIeHni, KOTOphIe HAMMCAHBI C WCIIOIB30BAHUEM
rnapaaurMel 00BEKTHO-OPUEHTHPOBAHHOTO
nporpammupoBanus  (OOII) — kak wu30exkarh
HalMcaHue KoJia C BBICOKMM YPOBHEM CBSI3aHHOCTH
KOMITOHEHTOB MeX 1y co0oi, [3].

[Tpumep Koz1a ¢ BEICOKUM YPOBHEM CBSI3aHHOCTH
Mpe/ICTaBJIeH Ha PUCYHKE 1.

cardNumberValidator = CardNumberValidator()

fipumep coxpaxeHus HOBOU KapTe B CL

fun saveCard(card: Card) {

if (!cardDao.existsWithNumber(card.number)) {
throw CardDoesNotExistException(card.number)

}

cardNumberValidator.validate(card.number)

cardDao. save (card)

¥

Pl/lcyHOK 1. HpnMep Koa ¢ BLICOKHUM YPOBHEM CBSI3aHHOCTH.

B nanHOM mpuMepe Kiacc 3aBHCUM OT JABYX
JIPYTHUX KOMIIOHEHTOB MIPOEKTHPYEMOTO
HOPUIIOKEHHA: OT XpaHWIMIIA KapT W BalUaaTopa
HOMEpOB OaHKOBCKMX KapT. XpaHWIHIIE KapT H

BINAATOp HOMeEpa KapThl 00ecredYnBaioT paboTy
cepBuca W ABIAIOTCS  €ro  3aBHCHMOCTSAMH.
JuarpamMma Ki1accoB MOZYJISI 1O paboTe ¢ JTaHHBIMHU
0aHKOBCKMX KapT MpeJCTaBlIeHa Ha PUCYHKE 2.

— -Depends on— — —
|

CardService

— — —Depends on- —
|

7

CardDao

o
1

Depends on
[

A 2

DB Data Source

7

CardNumberValidator

1
1
Deperluds on

A\ 2

EncodedCardValidator

PﬂcyHOK 2. HHanaMMa KJIaCCOB, I¢EMOHCTpUpPpYIOLIAsA CWIbHYI0 CBA3AHHOCTH KOMIIOHEHTOB.
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B JTaHHOM puMepe CEpBHUC, Monynu m00BIX ypOBHEH JOJDKHBI 3aBHCETh OT

WHKATICYJIUPYIONIMIA JIOTUKY pabOThl C JTaHHBIMH
0aHKOBCKMX KapT, OTBETCTBEHEH 3a IIONyYeHHE
HY)KHBIX €My 3aBUCHUMOCTCH, HO JaHHBIA ITOIXOJ
Xopoul JuIIb cBoeil mpocroToil. Ilpu Hanumcanum
TakOr0 KOAa MOXHO BBIACHHTH  CIEAYIOIINE
poOneMbl:

e [IporpaMMmHBIC KOMIIOHEHTHI MOTYT UMETh
TPaH3UTHUBHBIEC 3aBUCHMOCTH.

e VYCIOXHSETCS BO3MOXKHOCTD 3aMEHBI OJHON
3aBHCHMOCTH Ha Jpyrylo, TaK Kak KJIacc cam
OTBETCTBEHEH 32 CBOM 3aBUCUMOCTH U HE
MpeaCcTaBJIeH abCcTpaKuueit.

e CuIBHO  CBA3aHHBIH  KOJ  YCIIOXHSET
TECTHPOBAHUE KOMITOHCHTOB MIPOTPaMMHOTO
pemieHusi 000COONEHHO JAPYr OT Jpyra, Tak Kak
BMECTO HANHCaHUS «3arfymIeK» Ui 3aBHCHMOCTEH
TECTUPYEMOTO Kjgacca  pa3paboTuuk  Oyzder
MOJTHOCTRIO ~ WUMUTHPOBAaTh  YCIOBHSA  BO3Bpara
pe3yibTara, Hy>)KHOIO B paMKax T€CTUPOBaHMUs, [4].

Bcé game crankuBasch ¢ TaHHON MpoOIeMOH,

pa3paboT4nKu CTapAINCh MIPUAYMaTh
YHHUBEpCaJIbHbIE IIpaBUIa, MI03BOJISIIOIIUE
CIPOEKTHPOBaTh  TNPOTPAMMHBIE  PEUIEHUS  C

rpamoTHOH apxutekTypoil. Tak, B Hauane 2000-x
T'OJIOB U3BECTHBIN MPOGECCHOHATBHBIN TPOrPaMMUCT
PoGepr Maptun cdopMynupoBan S5 NPUHIUIIOB
OOII, 6onee u3BecTHBIMU MOA akpornuMom SOLID,
[5]. BykBa «D» omuchiBacT NPUHLUI HHBEPCUH
3aBucuMocteit (dependency inversion principle):

e Moayau BEpXHHX YpOBHEH HE JOJKHBI
3aBUCETh OT MOyJieil 0ojice HWKXHHX YPOBHEH.

interface CardDao {

abcTpakiui.

e AOGCTpakuuu JOJDKHBI OBITH HE3aBUCHUMBIMH
OT JeTajeld, HO JCTalH, B CBOKO OYCPE.b, OJKHBI
3aBUCETH OT aOCTPAKITHi.

Kon, YAOBJIETBOPSAIOIUN TpeOOBaHUAM
MPUHIMIIA WHBEPCHU  3aBUCHMOCTEH, SBIIICTCS
¢1a00CBA3aHHBIM.

Pa3paboTuuku npuayMbIBaiId U pa3padaThIBAIN
pa3HYHBIE CIIOCOOBI pa3pemieHus mMpodiieM Kona ¢
BBICOKMM YPOBHEM CBSI3aHHOCTH, B YacTHOCTH,
n300peny Takue IIalJIOHBI IMPOSKTHPOBAHUS, Kak
«tpoctas (abprka 00BEKTOB» H «JIOKATOP CITYKO».
Taxke cymecTByeT M Jpyroe pelleHHe IaHHOM
npoOJieMbl - TPHHLUI WHBEPCHH 3aBUCHMOCTEH,
YaCTHBIM CJIy4aeM KOTOPOI'O SIBJISIETCS BHEAPEHUE
3aBHCHMOCTEN.

Buenpenune 3aBHcHMMOCTEl — COBOKYITHOCTB
npuHIUNoB  paspabotku  IIO,  ympomarommx
HalycaHue KOJa C HHU3KUM ypPOBHEM CBS3aHHOCTH.
Janublii TepMHH ObLI BBEICH pa3pabOTYMKOM
Maptunom @nayspom, [6]. I[lpuHuun BHEApEHUS
3aBHCHMOCTEH IOJpa3yMeBaeT HalucaHHe Koja, B
KOTOpOM:

1. 3aBHCMMOCTH KOMIIOHEHTOB IIPHIIOKEHHS
JOJIDKHBI TIepeaBaThCsd H3BHE depe3 IyOIndHbIC
METO/IBI IOCTYIIA;

2. KOMITOHCHTBI mporpaMMbl HC JOJIKHBI
3aHUMAThCS CO3IJaHHMEM M HACTPOWKOW CBOMX
3aBUCUMOCTEH.

IIpumep BHeIpeHHs 3aBUCUMOCTEH  4depe3

KOHCTPYKTOP Kj1acca IpeACTaBJICH HAa pPUCYHKE 3.

fun existsWithNumber(number: CardNumber): Boolean

. KLUOHANBHOCTS BaN
interface CardNumberValidator {
fun validate(value: String)

}

class CardService {

private val cardDao: CardDao

private val cardNumberValidator: CardNumberValidator

constructor(dao: CardDao, validator: CardNumberValidator) {

cardDac = dao

cardNumberValidator = validator

fun saveCard(card: Card) {

if (!cardDao.existsWithNumber(card.number)) {
throw CardDoesNotExistException(card.number)

}

cardNumberValidator.validate(card.number)

cardDao.save(card)

}

Pucynok 3. [lpumep peajau3zauuy NPHHIMNA BHeIPEHUs 3aBUCHMOCTEIA.
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Hcnone3oBanue HpI/IHHHHa BHCI[peHI/ISI U3MEHCHHA B KOJ €ro Kjiacca. KpOMe TOTO, 3aMCHa

3aBHCUMOCTEH PEIIMmIO MpoOJIeMbl KOAA ¢ BBICOKOH
CTEIICHBIO CBSI3aHHOCTH:

1. CepBuc xapT 3aBHCHT OT aOCTpaKIUH
(uHTEpdEeicoB) U HE UMEET NPSAMbBIX 3aBUCHMOCTEH Ha
KOHKpPETHBIC pealu3alid XpaHWIWIa KapT |
BaJIUAaTOPa HOMEPOB KapT.

2. CepBHC KapT HE HECET OTBETCTBEHHOCTH 3a
yIpaBlieHHE CBOMMH 3aBHCHMOCTSIMH, MTOTOMY NP
3aMEHE OJIHOM peann3aluu 3aBUCUMOCTEN cepBUCa Ha
JpYTYI0 pa3paboTunKy HE IOHAIOOWTCS BHOCHTH

— — —Dependson— — — —|

CardDao "interface”

OJTHOIM pealn3allMy 3aBUCHMOCTH Ha JPYIyl He
TpeOyeT MOBTOPHOW COOPKHM MOIYyJNs, B KOTOPOM
HAXOJUTCSI CEPBHUC, & TAKXKE TPAH3UTHBHO 3aBHCHMBIX
OT HErO0 MOAYJIEH.

3. Buenpenme ~— 3aBUCHMMOCTEH  ympoImmaet
MOJIyJIbHOE TECTUPOBAHUE 3a CYET BO3MOXKHOCTH
MepeaaBaTh B KAYeCTBE 3aBHCUMOCTEH «3aTITyIIIKI».

JuarpamMma, JEeMOHCTPHPYIOIIas 3aBHCUMOCTH
cepBruca KapT TpU HWCIOJB30BAHWM TIPHHIUIIA
BHEAPCHHS 3aBHCUMOCTEH, TIOKa3aHA HAa PUCYHKE 4.

CardService t~ — — Dependson —

|
I
|
A 4

CardNumberValidator “interface"”

- Y S a
| —Implement — 4 L —Implement — | Implement
1 1 |
DB Card Dao File Card Dao EncodedCardValidator
— T T
Depeﬁds on Dspeﬁds on Deper'u:ls on
| | |
_——ay. Y h 4
Data Source File System EncodedStringValidator

Pucynok 4. lnarpamma KJaccoB, 1eMOHCTPHPYIOIIAA CJIa0yI0 CBA3AaHHOCTh KOMIIOHEHTOB.

HccnenoBanue cnoco6oB nocrpoenust rpagda
3aBHCHMOCTEil KOMIIOHEHTOB MPOrpPaMM

Habop KOMITOHEHTOB [IPOrPaMMBbl u
3aBHCUMOCTEH MEXIy HUMH MOXKHO MPEICTABHUTH B
BHJC OpueHTHpoBaHHOrO rpada. [TocTtpoenue rpada
00BEKTOB JJOJDKHO HAYMHATHCS B KOPHE KOMITOHOBKH
WM B TOYke cOopa (composition root). Kopuem
KOMITOHOBKH MOJKET SIBJISITBCSI KaK cama TOYKa BXO/a
B IIpOrpamMMmy, TaKk M HHbIE METOMBI, COAEpKaliue
JOrHKy mocTpoeHus: rpada. XopoliuM CUUTaeTCs
pelieHre, B KOTOPOM TOYKAa KOMIIOHOBKH HaXOHUTCS
KaK MOXKHO OJIIKe K TOUKE BXOJ[a B IIPOrpaMMy.

3 KoHgue JoHHO20 Saiing

val dbConfig = ConfigurationSource.newInstance()

[MocTpoenwne rpadoB 0OBEKTOB OCYIIECTBISACTCS
100 BPYYHYIO, JIUOO C MCIIOIh30BAHUEM CTOPOHHUX
WHCTPYMEHTOB.

Pyunoe BHeapeHue 3aBUCUMOCTENH — 3TO OAMH
U3 BO3MOXHBIX CIIOCOOOB TOCTpoeHus Tpada
00BEKTOB 0e3 HCTIOB30BAHUS CTOPOHHHX
(dpeliMBOpkOB U OuOIHOTeK. Mcmonmb3yst Takoi
MOIXO0A K  MOCTPOeHWIO TpadoB  OOBEKTOB,
pa3paboTunk OepeT Ha ce0sS OTBETCTBEHHOCTh 32
mporecc CO3JaHMsI W KOMIIOHOBKH  Ka)JIOTO
KOMIIOHeHTa mpujioxxenusi, [7]. Ilpumep pyuHoro
mocTpoeHus Tpada 3aBHCHMOCTEH TpPEACTaBICH Ha
pUcyHke 5.

.fromClassPath("config/application.properties")

.ofType<DatabaseConfiguration>()
.load()

ce = CardService(
DatabaseCardDao(

source = PostgreSqlDataScurce(

url = dbConfig.url,
user = dbConfig.username,
password =

)

).

validator =

EncodedCardValidator(
decoder = Baseé4Decoder()

)

}

dbConfig.password

Pucynok 5. Pyuynoe nocrpoenue rpaga 3apucumocreii 00beKTOB.
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Takoll 1NOOXOJ  3HAYUTEIBHO  YMEHBILUAET l0C-koHTEliHEp  MPENOCTaBISET  OTKPBITHIH
TPY103aTpaThl HPOrPaMMHUCTa Ha KOHTPOJIb HEPAPXUU MOJIb30BATENbCKUM  MHTEp(ENc,  MO3BOJISIOIIMHA
3aBHCHMOCTEH 00bEKTOB mpuioxkeHus. Kpome toro, pPETHCTPUPOBATh  ONPEAENEHHS KOMIIOHEHTOB —

OJTHMM M3 CaMbIX TJIaBHBIX MPEHMYIIECTB JaHHOTO
MOJXOJa SIBJISIETCS BBICOKAs CKOPOCTh CO3JaHUs
rpada oObekToB, [§].

ITo mepe yBenuueHHUs: KOJMUYECTBA OOBEKTOB U
CBS3€M MEXIy HHMH B TPWIOXKEHHH pPacTeT
CJIOKHOCTBH TTocTpoeHHsl Tpada oObekToB. Ha 3ToM
mpoOyieMbl HE KOHYAIOTCS — MPOrPaMMHECTBI TaKkKe
00s13aHBI KOHTPOJIMPOBATH PA3IMYHBIE MEXaHH3MBbI
MOJJIep)KaHUsT KOPPEKTHOM paboThl KOMIIOHEHTOB
MIPUIIOKEHHS.

10C-koHTeHHEPbI —  93TO OubINOTEKH,
aBTOMATU3UPYIOMINE TPOIECC IMOCTPOEHUsT rpados
00BEKTOB, a TAK)KE BHITIOJIHSIONINE BHEIPEHHE TOUYEK
nepexBara M YIPaBIIAIOIINE JKU3HEHHBIM LIUKIOM
KOMITOHEHTOB MIPUIIOKEHUSL. Hcnons3oBanue
JITAHHOT'O MHCTPYMEHTA TaKxKe MO3BOJISIET
ABTOMAaTHU3UPOBAThH HEKOTOpbIC 3aja4mn,
BO3HMKAIOIIME NpU  pa3pabOTKE  KOMIIOHEHTOB
TIPUIIOKCHHUS:

1. OcBoOoxneHne JocTynma K  BHEIIHUM
pecypcam, JOCTYN K KOTOPbIM MMEIOT KOMIIOHEHTHI
MporpamMMEl (COeTUHEHHE ¢ OPOKEepOM COOOIICHHUH,
0a3o0if MaHHBIX, TOTOKM BBOJA/BBIBOMA B (haitoByro
CHCTEMY ¥ MHBIE BUBI CECCHOHHOTO B3aUMO/ICHCTBHS
Mporpamm);

2. Beos METOJIOB JOMOJTHATENBHON
WHHULMAIM3alUN  YIPaBJIIEMOro OOBEKTa, TaKxKe
MMEHyeMoe KakK JIByX(a3oBoe MOCTPOECHHE 0OBEKTOB
(two-step object construction), [9];

3. Tlpumenenue meromor AOII. Hanpumep, co
BpPEMEHEM pa3paboTKaM IOHAAO00MIOCH pa3/IesuTh
OCHOBHYIO ~ OW3HEC-JIOTHMKY  TNPHJIOXEHHS  OT
JOTIOTHUTENBHON  (BTOpOCTENeHHOH).  XOopomum
cnocoboM crenarh 3To OyJeT ucrnosib3oBanue Proxy,
U Tporecc o0OpaduBaHHUS OOBEKTOB MOXET OBITH
aBToMaTu3upoBaH [0C-koOHTEHHEPOM.

Paspa6oTka M0J1b30BaTE]IHCKOr0
untepdeiica U BHYTPEHHEro MeXaHU3Ma pPaGoThbI
loC-koHTeiiHepa.

00BEKTOB, COJIEPIKAIINX OCHOBHYIO WH(OPMAIHUIO O
BHEZIPSIEMOM KOMITOHEHTE.

loC-xoHTeliHep mpenocTaBiseT 4 pa3IUYHBIX
€roco0a MocTpoeHUs ONpeeNIeHUH KOMIIOHEHTOB!

e 110 THIY (KJIaccy);

® 10 TOTOBOMY OOBEKTY (IK3EMILLIPY);

e 110 KJIacCy IPOBO/IHUKA;

® TI0 BBIPKCHHUIO.

['maBHOM  eaguHMLIEH, pErUCTPUPYEMOH B
KOHTeHHepe, sSBJISIeTCS HE KOMIIOHEHT, & MOJLYJIb.

Moaymun KoOHQUTYypaiiih — STO OOBEKTHI,
oObeauHsIONE B ce0e  CBSI3aHHBIE  ACHEKTHI
KOH(UTypanuu B MMCHOBAHHBIC CIUHUIBI. Momymu
MOTYT OBITh M30JMPOBAaHHBIMH WJIM 3aBUCHMBIMH (B
TOM 4YHCIIC TPAH3UTUBHO) APYT OT JApyTa.

Kaxxnpiii Mogynib cogepKuT:

e ompesaeseHUs KOMIOHEHTOB. Permcrparus
KOMITOHEHTa B  KOHTEHHEpe  O3HayaeT  ero
pErUCTpaLMIoO B OHOM M3 MOAYJEN ¢ mocienyoomen
perucTpamnyei 3Toro Moy B KOHTEHHEpE;

® CCBUIKHM Ha Jpyrue Moxyiu. Momyiu MoryT
UMIIOPTHPOBATh APYT ApYra, o0pasysi 3aBUCUMOCTH;

® JCTOYHUKHM MozyJsieil. Momynu Moryt ObITh
KaK  3aperucTpHpOBaHbl  HANpsIMyld B  KOJE
NPWIOKEHUS, KaK M OBITh CUYHUTAHbl M3 BHEIIHHUX
MCTOYHHMKOB BO BpeMsi HHUIMAIN3AIMY KOHTEeHHEpa;

® JICTOYHUKHU II0JIb30BATEIbCKUX CBOWCTB -
HA0OPBI, KAKIBIH U3 KOTOPBIX IPEICTABIECH B BHIC
accOLMAaTHBHOIO MacCHBa «HAa3BaHUWE CBOMCTBA —
3HAa4YE€HHE CBOWCTBa» (HAIpUMeEp, MapaMeTphl s
MOIKITFOUCHHUS K 0a3¢ TaHHBIX);

e Tmosb3oBarenbckue  ompeneneHus  AOII-
ACTIEKTOB;
e IIpeBapUTENbHbIC 00paboTynkn

KOMITOHEHTOB ITPUJIOKCHUS.

ITpumep xona Ha sizbike Kotlin-Script, KoTopsIi
perucTpupyeT B KOHTEWHEpEe I10JIb30BaTEIbCKUI
MOyJb KOH(QUTYpanuy, peCcTaBIeH Ha PUCYHKE 6.
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module("cardprocessingCore.module”) {
/ Pezecn e KOMROBENMIN
}
/ K m - 7.
insta ran.Ldatot( ~(?:4[0-97{12}(?:[0-9]{3})?|5[1-5][0-9]{14})\$"))
/ Kown : 1 muna DatabaseCardDaoc
sLngleton<DatabaseCardDao> {
/ Ho80e nepeonpedesennoe UMn KOMNOKEHM
name (" Acceﬁqo*ll?po%ltory DB )
)" Kounonenm ¢ yxazanuexm nposodnuxa
provider<PostgreSglDataSourceProvider>()
}
Brewnue uunopmupyesmvie Modyau
lmports {
'/ Modyab, codepIauui Ao YABACHUR uu
modu1e<Transactxo;|Flanodule>( ) !
/ Modyaw, codepaamuii obugyswr avzuxy pabiome: ¢ Gasamu OURHbLT
module<D tnbaseModule) (
PEQEACHUE ONPEAEACKHBLY KOMIOKEHMOS UMROPMUDYEMO20 MOAYAR
exclude<DataSoux‘ce> (
'/ Hcxaovenue us xong payuu K o C 3A0AHNLIM  UMEHEN
quahfl.edwnh(name( DatasSource. Co'mon 1)
}
}
}
// Buewnue usnopr YeMhle Caoucmea
propertles {
Caaiicmea, nepexucaennme u onuca
fromClassPath(" conng/ca—d prop:
resolvew:.th(.Pla‘c‘e "
v~1am~mnl<~pvpn = "\s(",
placeholders Ix: = N3n,
propertySource = SystemProperties
1
/7 Kswuposanue pacnoanansmy ceodcme
caching()
),
properties(Systenproperties)
}
/ Acnexmat
aspects {
aspect {
// YEmanosKka npuanaKa movex eneopenun
poLntcut(
classMatcher = extends<ExternalService>(),
methodMatcher = annotatedAs<Protected>()
or hasParameterThat(annotatedAs<Protected>())
)
/ Hepexeamuux
interceptor<AuthInterceptor>()
}
}
[lpedeapumevivie 0GpaBomIUKY
preProcessors {
// Obpatomus xapm
prePr CardEntityPrePr >()
}
}
Pucynox 6. Ilpumep perucrpamun moay.as B 10C-konTeiinepe.
[Tonp30BaTens MOXET OINpeneNnaTh NpeJIMETHO-OPUEHTUPOBaHHbIE  s13bIKM  (domain-

KOH(UTypaluo Kak B MPOrPaMMHOM KOJIE, TaK U B
(aiitax koH(urypanuu. KoHTeliHep He OorpaHHYCH
KOHKPETHBIMHU (popMaTamMu (paitjioB KOHGUTYPAITUH, H
MMOMHMO CTaHIAPTHBIX MEXaHHU3MOB CUHTHIBAHHS
KoH(purypauuu u3 (aiyioB MOJb30BaTENb MOXKET
C03/1aBaTh COOCTBEHHBIC MEXaHU3MBI.

Kotlin u  Kotlin-Script  npenocrasusitor
MEXaHU3MbI, MO3BOJISIIOIIME IUCATh COOCTBEHHBIC

specific language nnu DSL). Pa3pabotuuku moryt
HCIIOJIB30BATh MpeocTaBisieMble KoHTeitnepom DSL
JUIst JIAKOHUYHOTO OIMCAHUS Moynei
koHpurypaumi, [10].

[Tpumepbl MCTOYHHMKOB KOH(HUIYpAalMM W HX
BO3MOYKHOCTEW MPECTABICHBI HA PUCYHKE 7.
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K rynaiin i XML-rafoe MDA RIS B R AR KA i A B CRARNTS
Viznonenke KEnEeryaadne e reTpelyet Azmcucnre Kenerypausr netaaipo o PadRHRdER KOHTENPRLAE W TR AT
(D TWRTEREHEE “m““r!-" AATGEAA VAN A WHTEEHER CRI0CA 0 A3 T0LA 10 ANDHSHA (I-"l U T DO M AR | D“FIW'&::IPW
TS B LN BEERT N YIS HEEH WIHHE BB KNS B TR SOOHELI Besknn S0 sossTe yuefEs Re
L0 KT KLMERIY W3 RAWKIN 100 DK RO K @ w0H KT KLMEERIN 1T RILKIN MO0 TR R POnalbE @' KL TR KUKRMM 12 AZLI40S FROFEN WHERNANNE
R TEERREET T ST B, PR PEY VAR NEANRACKT Al 40 AN VIR TIRIRARE TAT bl 243043
@ mm'fru:m (-—'- QOII-!DM'fEWH:nu ¥T NECERETE KT TORS @} FEREFryDaUAF 23 2T npaseaos 00
Pucynok 7. Uctounnku konpurypanuu l0C-konreiinepa.
Eme ogHoit 0COOCHHOCTBIO npeajaracMoro loC- OIpPCACIICHHOM oTare JKHU3HCHHOI'O IMUKJIa
KOHTCﬁHCpa ABIIACTCA JOIIOJTHCHUEC n KOMITIOHCHTA. HaHpI/IMep, KOMITOHCHTBI MOT'YyT

IepeorpeeliecHie OCHOBHOTO MEXaHH3Ma €T'0 pabOoThI
MOJIb30BATEIILCKOM JIOTUKOM.

IMonp30BaTens nMeer BO3MO>KHOCTb
HEepPEONpeNeNsITh CTPATEeruu:

e OIpeneNneHus KOHCTPYKTOpa KJacca,
UCTIONB3YEMOTO  JUIA  CO3JaHUS  3K3EMIUIIPOB
KOMITOHEHTR;

e OmpejieNicHHs CETTEPOB U CBOICTB Kiacca, B
KOTOPBIC BHEAPSIOTCS 3aBUCHMOCTH;

® ONpEACNCHUS  METOJOB,  BBI3bIBACMbIC
KOHTEHHEpOM JUTSt IBYx(ha30BoOro
MOCTPOCHHS/YHUUYTOKCHHS KOMIIOHCHTOB;

e 1peoOpa3oBaHUsl APryMEHTOB BHEIPSIEMOIO
Meroga (KOHCTPYKTOpa, CeTTepa, CBOICTB) BO
BHYTPEHHHE MOJIEITH 3aBUCHMOCTEHA.

PaccMoTpuM KaXKIyro TOUKY paciiupeHus oonee
MOJIPOOHO.

10C-KkoHTEliHEp MO3BOJISIET MEPEONPEACIUTH €0

MOBEJICHHE TIPH  BBIOOpPE  TOYEK  BHEAPCHHSA
3aBUCUMOCTe. B wyactHOCTH,  IIOJIB30BaTEllb,
UCTIOJIb3YIOUTHH loC-koHTeiiHep, MOXKET
MIePEOoTIPEICITUTh CTpaTeruio, o KOTOpPOit

MIPOMCXOJUT BHIOOP KOHCTPYKTOpa KOMITOHEeHTa. [1o
YMOJYaHHIO BEIOMPAETCSI KOHCTPYKTOP, IOMEUEHHBII
Java-anHoTtanuei Inject, a B ciiydae HCIONIb30BaHHSA
Kotlin mpu orcyTcTBHH MOMEUEHHBIX KOHCTPYKTOPOB
Mo yMONM4aHWIO Oynmer BBIOpaH  TMEPBUYHBIN
KOHCTpPYKTOp Kiacca. [lTomrumo BEI0Opa KOHCTpYKTOpa
MOXXeT OBITh TIepeolpeneicHa JIOTHKa BBIOOpa
CeTTepOB M CBOICTB, TPeOYIOIIMX OT KOHTeWHepa
BHeApeHuss  3aBucumocrtedd.  Ilo  ymomuanuto
MapKepaMH TaKHX TOYEK BHEAPEHUS TAKXKE SBIISICTCS
anHoTarus Inject.

Kiaccel KOMITOHEHTOB TaKXE MOTYT HMETh
yOJIMYHBIE METO/IBI, BBI3bIBAEMblE KOHTEHHEPOM Ha

TpebOoBaTh JOMOIHUTENBHOTO dTalla MHALMAIN3aIHH,
€CII OHM TIOJy4alOoT CBOM 3aBUCHMOCTH BHE
KOHCTPYKTOpA. Taxoke MOXET HAMETBCS
HEOOXOIUMOCTh BBITIOJIHEHHSI HEKOTOPBIX MPOLEAYP
mepen  TeM, Kak KOHTeHHep u30aBuUTCA  OT
KOMITOHEHTa, HalpuMep, MOXKET ObITh HE0OXOIUMO
3aKpBITh COCAWHEHHWE C BHEIIHHM pPECypCcoM WU
Hamucarb Jior-coodmenue. Jloruka orpeaeneHus
TaKuX METOOAO0B TAKXE JOCTyIIHa JUIA
MepeornpeieNieHnsi, a 10 yMOJYAaHHIO B KadecTBE
MapKepoB TaKHX METOJOB HCIOJB3yIOTCs Java-
agHoTamu PostConstruct u PreDestroy.

[Moctpoenne kaxporo kommoneHra 10C-
KOHTCHHEpOM  BKIIOYaeT JTal, Ha KOTOPOM
nmapaMeTpsl W3 TOYEK BHEIPEHUS 3aBHCHUMOCTEH
npeoOpasyloTcss B MOJEIM OSTHX 3aBUCHMOCTEH.
JlaHHas JOrMKa JOCTYIIHA ISl TEpEoNpeleTCHUs
MOJIb30BATENEM, a II0 YMOJYAaHUIO HCIOJIB3YETCs
MexaHu3MBI pedraexcnn s3pika Kotlin, 9To mo3Bosier
UCIIONIb30BaTh NaHHble O cnennuuHbix w1t Kotlin
KOHCTPYKLMH, TakuX Kak nullable-tumer u mapameTpsr
CO 3HaYCHHEM MO YMOITYaHUIO.

OnpeneneHust KOMITOHEHTOB,
3aperucTpupoBaHHblx B l0C-xoHTeliHepe, He
UCTIONIB3YIOTCSL TIPU  CO3JaHUHM MX 3K3EMIUIIPOB

HaIpsiMy¥o. OmnpeneneHus KOMITOHEHTOB
NPEIOCTAaBISIOT ~ o0mMe  JaHHbIE, KOTOpBIE
UCTIONB3YIOTCSI TPH  MOCTPOSHHM  CIIEIHAIBHBIX

00BEKTOB - BHYTPEHHHX MOJEICH KOMIIOHCHTOB B
KOHTeWHepe. BHyTpeHHsIs MOJIelIb KOMIIOHEHTA — 3TO
Ha0Op CBOWCTB, HEOOXOAWMBIX [UIS ITOCTPOCHHUS
KOMITOHEHTOB ITPOIPAMMEI.

Juarpamma, IeMOHCTpUpYIOLIas U3HEHHBIN
LMK MpeJyIaraeMoro loC-konTelinepa,
Mpe/ICTaBJIeHA Ha PUCYHKE 8.
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vl [ -3 NETETN e SR

Pucynoxk 8. JKuzHeHHbII IUKJ KOHTelHepa.

Eme omHUM NpenMyIIecTBOM IMpeiaraeéMoro

pelieHHsl SBIseTCs aHaIU3 Tpada KOMIIOHEHTOB
MPUIOKEHHS JI0 HHUINATH3AI[MH 3TUX KOMIOHEHTOB.
Awnanor l0C-xonreiinep Spring paboraer wHade —
KOHTCHHEp  MOCIEOBATENbHO  WHHIMATU3HPYET
KOMITOHEHTBI TPH MOCTpOCHHH rpada o0bekToB. B
pa3pabOTaHHOM pELICHHH MPOLECC BBIIOIHECHHS

IPOrpaMMBbl npu

BO3HUKHOBCHHUU

OIINOKH

3aBepIINTCS paHblle, B omane ot 10C-koHTeliHepa

Spring.

IIpomiecc mocTtpoeHus: rpada 3aBUCUMOCTEH

BBITJISIIUT CIEAYIONUM 00pa3oM:
perucrpupyer

1. Tloms3oBarens
KOH(UTYpaIHH;

MOTyJTH

2. Tlocne pa3spelieHus BceX CChUIOK JaHHBIC U3
3TUX MOJyJIEH, BKIIIOYas ONIPEAEIEHHSI KOMIIOHEHTOB,
00BEANHSIIOTCSI B OCHOBHOW €JIMHBINA MOJTYJIb;

Moayne 1

Moayaw 2

Eaymiaia mogyne

—

j
@

3. Camu 1o cebe ompejeineHns KOMIIOHCHTOB
HampsIMyl0 He colepkaT HHPOpPMAamUH O CBOMX
3aBHUCUMOCTSX, IMO3TOMY I1IOSBJISACTCS
IPOMEXYTOUHAsl CTaaus, B KOTOPOIl OmpeneneHHs
KOMITOHEHTOB TIpeoOpa3yroTcsi B MX BHYTPCHHUE
MOJICJIM,  COCTaBJISIIOIIME rpad  3aBUCHMOCTEH.
VmeHHO M3-3a HaNMW4MS TAHHOW CTAIMN CTAHOBHTCS
BO3MOXXHbBIM 3aMe4dyaThb TaKue HpO6HeMLI B
KOHQHTYpaluK, KaK LUKIMYECKHe 3aBUCHMOCTH
MEXKAy  KOMIOHEHTAaMH  WJIM  HEIOCTaloIue
3aBUCHMOCTH  KOMIIOHEHTOB, IIPHYEM  JlaHHEIC
po0JIeMbl 00OHAPY>KUBAIOTCS erie JI0
MHHULHMAIM3AUY IEPBOr0 KOMIIOHEHTA [IPOrPaMMBI.

[uarpamma,  JAEMOHCTpPHpPYIOLIAas  MPOLECC
nocTpoeHus rpada 3aBUCUMOCTEH, TpelICTaBIeHa Ha
pucynke 9.

BHyTpessmne monenn

/ Komnonenr 1

EEm
— |

_—

Onpegenetve 9

Onpegenexue 10

‘ KomnoHewT 3
—

Komnowest 7

KOMnOHeHT 8 KomnoHenr 10

Pucynok 9. Ilpouecc npeodpa3oBanus onpeaeeHNid KOMIIOHEHTOB BO BHYTPeHHUE MO/eJ 11 KOHTeliHepa

BoiBoabl

Takum  oOpazom, B

CTaThbC

IIPOBE,

JACHO

HUCCICOOBAHHUC HpOGJ’IeM KOZa C BBICOKMM YPOBHEM
CBA3aHHOCTH, OITMCAHO UX PCIICHUC, IIPOBCACH O630p
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Annomayus: B cmamoee pacemampusaiomes RpUHyunsl paspadomKu cepeeproil Hacmu 6e0-npuiLodiCeHuss no
NOUCKY CMANCUPOBOK HA OCHO8E UCHONb308aHUsl mexHoro2uu npoepammuposanus ORM (Object  Relational
Mapping).
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Beenenue Kpome Toro, B HacTos111ee BpeMs BOIIPOC IOHCKa
UDC 004.6 pabOTHI CTAaHOBHUTCS aKTyalbHEE W UL CTYJCHTOB C
KaxaeM jgHeM. OnmHako Ha peiHKe B Poccum Her

AKTyaJIbHOCTH IIOMCKa pabOTHI B HAcTOsIIEe CepBHCa UMEHHO JUTSl TIOMCKA CTAXKHPOBOK.
BpEMsl CTaHOBHTCSI Bce BbIIIE. JIFOqM KaXkKAblid JeHb Takum oOpasom, paspabareiBaeMoe  BeO-
MOT'YT CTaJIKMBaThCs C MPOOJIEMOM MoMCKa PabOoTHI NPUWIOKEHHE — 3TO CHCTEMa Ui JIIoJeH, KOTOpbIe
W3-32 YBOJIbHEHHMS WIIM MHBIX IPUYHH. B cBs3M ¢ 3THM XOTAT HANTH CTAXKUPOBKY U JUT KOMITaHHH, KOTOPBIE
B COBPEMEHHOM MHpE CYLIECTBYIOT pa3iIH4HbIE BeO- XOTAT HabpaTh cTaxepoB. braronaps takoil cucreme
cepBHCHI Ul moucka pabdotsl B Vuteprere. Takue Oynoymue craxepbl MOIYT HCKaTh, (QUIBTPOBATH
CEpPBUCHI IIOMOTal0T COKOHOMUTH BpeMs, U30exaTh CT&XHMPOBKH,  IPOCMAaTpuBaThb  PEKOMEHJAIWH,
oyepeseil, a TakkKe OTKIMKHYTHCS MOXKHO M3 JII0OOH CMOTpeTh HMH(MOPMAaLUIO O KOMIIAaHHAX, a TaKKe
TOYKH MHUpa, r7e ecTb nHTepHeT. Ocoboe BHUMaHUeE OTKJIMKAThCs Ha 3asBKH. KoMIanuu, B CBOIO ouepep,
HY)XHO YJIEIMTb IOUCKY Hambojiee HOAXOISIIIEro CMOTYyT  J00aBUTb  CBOIO  CTaXHPOBKY  C
CepBHCa JUTS MOUCKA paboThl, TaK KaK MOXXHO HailTH nepeHarnpaBieHUEM Ha CBOIO (GopMy, IpOCMaTpUBATh
pa3Hble BapUaHTBl, U HE KaXAbIH M3 HUX CMOXKET OOBSIBJICHUS JIPYTUX KOMIIAHWH, a TaKKe CMOTPETh

MIOMOYb TPYIOYCTPOHUTHCA. KOJIMYECTBO OTKIIMKHYBIIUXCS JTIOACH.
~ .
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eap u 3a1a4u MCCIe0BAHUSA MaIlrHe, MOTYT OBITh IPOOIEMBI ¢ 0€30ITaCHOCTHIO.
Ilenpto  cTaThu  SIBISIETCSA  PACCMOTPEHHE Kpome TOro, kiaveHThI 3aBsi3aHbl Ha 0a3e JaHHBIX

NPUHIMIIOB pa3pabOTKKU CepBEpHOW YacTH BeO-
MPUIOKEHUST MO MOUCKY CTaXHUPOBOK HA OCHOBE

ucrons3oBanus Texuonorun Object Relational
Mapping.
Jlist JIOCTUXKEHUS MOCTABJIEHHON 1N

HEo0XO0MMO PELIHUTH CIECAYIONIHE 3aa4u:

® [IPOBECTHU HCCIICAOBAHUE APXUTEKTYP
KJIMEHT-CEPBEPHBIX MPHII0KEHHUH;

® TIPOBECTHU HCCIIEJOBaHUE METOJIOB
ayTeHTH(PHUKAINHU B BEO-TIPIIIOKEHUX;

e mposectu 0030p Texuonoruu Object
Relational Mapping (ORM);

e pealn30BaTh CEPBEPHYIO YaCcTh BEO-
NIPUIIOKEHUS;

e pa3paboTath 06a3y AaHHBIX U XpaHCHUS
nH(OpPMAaLNH, UCTIONH3YEMOI B IPHIIOKEHHH;

® peasn30BaTh aBTOPU3AIMIO U
AyTEHTU(HKALNIO B IPHIIOKCHUH;

HccaenoBanue ApPXUTEKTYP KJIMEHT-
cepBepPHBIX NPUJI0KEHUIt
Knuent-cepBepnast apXUTEKTypa

XapaKkTepu3yeTcsi HAIMYMeM KIMEHTa M cepBepa —
JIBYX  CaMOCTOSITENIBHBIX,  B3aMMOJCHCTBYIOIINX
MIPOLIECCOB.

IMpoueccsl, KOTOpBIE OCYILIECTBIISIOT
(hyHKIMOHMpOBaHWE 0a3bl JAaHHBIX HA3BIBAIOTCA
cepBepaMH, IIPOLECCHl, KOTOpHIE 3alpaliiBaroT
pecypcel y  cepBepoB  IyTeM  3ampoca U
MOCJICAYIONIETO OXXKUAAHWA OTBETa OT CepBepa,
Ha3bIBAKOTCA KJIMCHTAMU.

CymiecTBYIOT pa3Hble THUIBI KINEHT-CEPBEPHOU
apXMUTEKTypbl:  OJHOYPOBHEBas, JBYXypOBHEBas,
TpexXypoBHEBasi 1 MHOIOypoBHeBad, [1].

B oIHOYpOBHEBOH apXHUTEKType NPHKIAIHOE
nporpammuoe obecreuenue (I10) pacnpezaenceHo mo
OTIEJIBbHBIM EIMHHULAM, KOTOphIe oOpamarTcs K
OITHOMY cepBepy. B Takom ciyuae cepBep TOJIBKO
MIPEAOCTaBIseT HHPOPMANNIO B Ka4eCTBE OTBETA Ha
3anpoc. Hecmorpst Ha TO, 4YTO apXUTEKTypa
HaJIe)KHAsl, OHA JIOBOJBHO CIIOXKHAs B YIPaBICHUH,
TaK Kak Bcex npukiaaHsix [10 mHpOopMmanus Oymer
HaXOJUTHCA B PAa3HbIX BapUaluAax, CJICIAOBATCIBHO,
MOTPeOyeTCsl BBIMOTHEHNE CHHXPOHU3AINH.

JIByXypOBHEBasi apXUTEKTypa Iperoiaraet
MPUCYTCTBHE MNPUKIAAHBIX IPOrpaMM, KOTOpBIE
HaXOJATCSl Ha CIICHHMAIBHOM BBIICIICHHOM CepBepe
I1O. IIporpaMMBbI-KIMEHTBI C MOJB30BATEIHCKUM

nuHTepdeiicom Juis B3aUMOJICHCTBUSA c
MPUIIOKECHUAMH, pasMelleHbl B pabouyuX eAWHUIIAX.
ApxuTeKTypa MIPEOCTaBIISET MIPOCTOTY

Mogudukaunii u  koHdurypaumit 110, ymoGctBO
paboThl, a TaKKe BBICOKYIO IPOM3BOIUTEIBHOCTD.
O1HaKO MTPOU3BOANUTEIHLHOCTh MOXKET CHIDKATHCSI TIPH
MOBBIIICHUH KOJIMYeCTBa KIHMEHTOB. Takke wu3-3a
TOro, YTO BCS WH(OpMAIMs XPAaHUTCS Ha OJHOH

OJTHOTO ITPOM3BOAUTEIIS.

B TpexypoBHEBOIl apXWUTEKType CEpPBEPHOE
anmapaTHoe oOecredyeHHe — OCOOBIH  YPOBEHB,
KOTOPBIN IpefHa3Ha4YeH Al 00CITy)KUBaHUS CepBepa
npwioxkeHuid. Ha cepsepe npuiokeHuil HaxoIsaTcs
Ou3Hec-Ioruka W Jioruka JaHHbIX. KimeHnt ¢ BJI
CBSI3BIBACTCSA c MOMOIIBIO CIEUAIBHOTO
npoMmexyrouHoro IIO, xkoTopoe HaxomuTcs Ha
cepBepe NPWIOKCHUH, a HE HampsaMmyto. Takum
obpazom Obl1a yIIydIleHa BapUaTUBHOCTH
(hyHKIIMOHMPOBAHUA, a TaKKe OBUIO 00ECIeYeHo
MOBBIIIEHUE MTPOAYKTUBHOCTH. J{aHHAsI apXUTEKTypa
MMEET MHOTO IUTIOCOB, TAKMX KaK HaJeKHas 3allnuTa
BJl, a Takke B 1menoM xoporras 0e30MacHOCTh B
CPaBHEHHUHM C TPEIBbIAYIIUMU apXUTEKTYpaMH, KpoMe
TOTO, IUIIOCOM SIBJISIETCSl aOCOJIOTHAsl LENOCTHOCTh
notoka. OpHako wu3-3a npomexyrouHoro IO
CTPYKTYpa B3aHMMOCBA3M MEXIYy CEpBEpPOM H
KJIMEHTOM CYILIECTBEHHO yCIIOXKHSIETCS.

Ucnonb3oBanue MHOT'OypOBHEBOU
apXHUTEKTYpBl LeNIecO00pa3Ho, KOTJa HECKOJIBKO
CEpPBEPOB NPHUII0KEHUN IPUMEHSIOT PE3yIbTAThI APYT
JpyTa, a TaKKe TaHHBIE U3 IPYTHX CEPBEPOB.

Jns wMoero mpuiokeHHs Obla  BhIOpaHa
TPEXypOBHEBasl ApPXUTEKTypa BBHIY KOJIHMUYECTBA
MOJIb30BaTeNel, KOTOpble OynyT paboTaTh B JaHHOI

CHCTEME, MacIITabupyeMOCTH, WHTETPUPYEMOCTH,
JOCTYITHOCTH u3 BeO-Opaysepa, BBICOKOH
0e30macHOCTH H  JalbHEeWIIero  oOCIyKHBaHHS
CHCTEMBI.

HccnenoBanue MeTo0B ayTeHTH(UKAINU
Be0-NPUJI0KEeHU I

[MpakTnyeckn  mrobas  cucremMa  JOJDKHA
BKJIFOUYATh B C€0sI TAKME 3JIEMEHTHI 0€30MIaCHOCTH, KaK
uaeHTHUKALKS, ayTeHTU(QHUKAIMS U aBTOPU3aLHs.

Wnentnduxanus - OTIpezIeTIeHNE
uaeHTn(UKaTopa, IO KOTOPOMY  IIOJIb30BATEIb
BXOJUT B CHUCTEMY, HAIlPUMEDP IO MMEHH, JIOTUHY,
moyTe WIM HOMepy TenedoHa. AyTeHTH(UKarus —
NpOBEpKa IMOJUIMHHOCTHU II0JIb30BATENs, HAPUMED C
MOMOIIBIO CPaBHEHUsI BBEICHHOT'O IIOJIb30BATEIIEM
napois ¢ naponeMm B BJI. Apropusanus — nposepka
TOr0, YTO IOJIb30BATENIb UMEET K 3alpaniiBacMoOMy
pecypcy JIOCTYIL.

Cy1iecTByOT pa3nu4HbIe METOJIbI
ayTeHTU(HKAINN, TaKHe KakK ayTeHTH(UKamms 1o
napojo, MO cepTU(HKaTaM, 10 OJHOPA30BBIM
MapoJIsiM, 10 KJIF0YaM JOCTyIa B IO TOKeHaM, [2].

AyTeHTU(HKALMS [T0 TAPOITI0 OCHOBBIBAETCS HA
TOM, 4YTO IIOJb30BATENb BBOAUT JIOTHH W Mapoib,
KOTOpBIE 33/Ial0TCS IIPH PETHCTPALNH, IS yCIIEITHOM
neHTU(HUKALUY ¥ ayTEHTH(UKAIINY B CUCTEME. DTOT
CIoco0 He CUNTaeTCs HA/ISKHBIM, IIOTOMY YTO IapoJIh
MOXHO Y3HaTh WJIM MOJ00paTh, TaK KaKk HEKOTOpPHIC
MOJTb30BATENN HCIIOAB3YIOT IPOCTHIE MApOiH, JMOO
CBOW MJECHTHYHBIE NApoJX B JIpYrux cucremax. IIpu
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B3JIOME B CBOK) YYETHYIO 3allkCh, IOJb30BATEIb
3a4acTyio 00 3TOM HE y3Haer.

AyTeHTH(UKAIMSA 0 cepTU(dUKATaM OCHOBAH
Ha cepru¢ukare — Habope aTpuOyTOB, KOTOPBIH
UACHTUGHUIUPYET Biazaebia. Llentp ceprudukarmm

BBICTyIIaeT B  DPOJHM  TOCPEOHWKA,  KOTOPBIA
MOJNUCHIBAET CEPTU(PHUKATHI M TapaHTHPYEeT WX
MTOTUHHOCTb. Ceprudukar CBsI3aH
KpunTorpagu4ecku ¢ 3aKpBITBIM  KITIOUOM,

MO3BOJISIIOIINM ~ OAHO3HAYHO IOATBEPIUTH  (aKT
BIAJCHUS  CEPTU(PHUKATOM M  XpaHAIUMCI Yy
Bianenbiia. CepBep mpoBepsieT cepTUGHKAT BO BpeMst
ayTeHTU(QUKAMM W  TOCJIE  YCHEMHOTO  €ro
MIPOXOXKICHUS BeO-TIPHIIOKEHUE BBINOJIHSET
aBTOPU3AIMIO 3alpoca Ha OCHOBAaHWU JIAHHBIX
ceprudukara. JlaHHBIA MeToJ HaJAe)KHEe YeM
ayTeHTUHKAIKA 10 [apoji0 BBUAY HAIM4UA
IUQpPOBOH MOMNKCH, HO JaHHBIH CIIOCOO SBISETCS
MaJIOJJOCTYITHBIM ~ HW3-3a2  TOTO, YTO  TPYIHO
MIOJIEP>)KUBATh U PaCHPOCTPAHUTh CEPTH(GUKATHI.

AyTteHTHUKALUSA 0 OJHOPA30BBIM MapOJSIM
peanmu3yeT IByX(aKkTOPHYIO ayTEeHTH(PHUKALNIO, KOT1a
MI0JIb30BATENb NPEIOCTABISIET JAHHBIE JIBYX THIIOB
4T00Bl BOHTH B CHCTEMY, HaIpUMeEp, NMapoib, U TO,
4yeM OH BiazieeT. Takum 00pa3oM, 1mocie MpoBEICHHUS
NEepBUYHON  ayTeHTH(UKAIUU 10 Mapoio, Yy
MIOJTB30BATENS CO3JAETCS CECCHA, HO OH HE HMeEeT
JIOCTYIl K TPHJIOKEHUIO B KOHTEKCTE J3TOW CEccuu
MoKa HE mpoiner JOTIOTHUTENBHYIO
ayTeHTU(QUKAIHIO 110 0JIHOPAa30BOMY Iapodro. Takoi
crnoco0 3HAYUTEIBHO MOBBIIIAET YpOBEHb
6e3omacHocCTH.

AyTeHTH(UKa¥s 1O KIoYaM JocTyna B
Ka4yecTBE CEKpeTa HCIIONb3yeT KIIOUM J0CTyna —
JUIMHHBIE ~ YHHKaJlbHBIE, IIPOU3BOJBHBIE HAOOPHI
CHMBOJIOB, KOTOPBIE 3aMEHSIOT NPUBBIYHBIC JIOTHH H
napoib. OOBIYHO cepBep caM TEeHEpUpPYET KIIOYH
Joctyma. Takke MOXHO OrpaHHYHTh YPOBEHBb
JIOCTYTIa U CPOK JeWcTBUs Kioda. Takodl cmocoO
MO3BOJISIET M30€KaTh Mepeiauu MapoJist MOJIb30BaTEIsI
JpYTHM TIOJIB30BATENSIM HIIM CHCTEMaM, TaK Kak
UCIIONIB3yeTCs Kitou goctyna. Kpome toro, kirouu
UMEIOT OOJBLIYI0 SHTPONHIO, & 3HAYUT, 9YTO HX
HEBO3MOXXHO MMOm00paTh. Takke ecinm K4 ObLI
PacKpbIT, TO MOXHO aHHYJIMPOBATh JAHHBIW KITOY, a
3aTeM CO37aTh HOBBIM.

Peanmuzanmst  ayTeHTU(QHKAMH 10 TOKEHAM
3amroyaeTcs B ToMm, uro ldentity provider
(mocTaBIMK HACHTH(UKAIMN ) TIPEIOCTABIISET TOKEH,
KOTOPBI  COINEP)KUT TOCTOBEPHBIC CBEACHHUS O
noJjp30Barene, a Service provider (IIOCTaBIIMK yCITyT)

HOJb3yeTCs 3TUM TOKEHOM YTOOBI
UAeHTH(HUINPOBATS, ayTeHTH()UIIMPOBATD u
aBTOPHU30BATh MOJIb30BATEs. ITpouecc

ayTeHTH(HUKALNK BBITTSIUT CICAYIOIM 00pa3oM:
o Tlonp30BaTeNb NPOXOAUT Ay TCHTH(HUKALIIIO
B ldentity provider mo0siM crioco6om

o Tloxe3oBatenp npocut ldentity provider
MPE0CTaBUTh EMY TOKEH ISl KOHKPETHOTO Sservice
provider npunoxxenust. Identity provider co3naer u
OTIPABIISIET TOKEH 10JIb30BATENIO.

e Tlosp3oBarens ayreHTHGHIUpYeETCs B SP-
MIPWJIOKEHNH € TIOMOIIBIO JAHHOTO TOKEHA.

TokeH conepkuT HH(OPMALIHIO O TOM, KTO €r0o
CTEHEpHPOBAJI, KTO MOXKET OBITH €ro HoiydaTeseMm,
€ro CPOK JACUCTBUS, a TaKkKe Habop CBeAeHUi 0 caMoM
nosip3oBarene. TakkKe TOKEH IOAIMCHIBACTCS IS
rapaHTuu IIOJIMHHOCTHU )44 IpeaOoTBpallCHUA
HECAaHKIIMOHNPOBAHHBIX U3MEHECHHUII.

OmHuM W3 caMBIX  pacHpOCTPaHEHHBIX
dhopmaros TokeHoB sBisieTrcst JSON Web Token wnm
JWT. OH conepxuT Tpu Oi0Ka: 3arojoBok - header,
Habop moJiei - payload u moamucs - Signature, Bce OHU
paszienieHbl TOYKaMH. 3arojoBOK M Habop moseit
npezacTasieHsl B ¢popmate JSON H ONOIHUTETBHO
3akoaupoBaHel B ¢opmar Base64. Iloamuch
TeHEpUpPYeTCsl C TOMOLIbI0 CHMMETPUYHBIX U
ACHUMMETPHYHBIX aJITOPUTMOB MM (DPOBAHHUS.

Jus  Moero mpuioxkeHust Obuta  BhIOpaHa
ayTeHTH(UKalus o TokeHy B popmare JWT, Tak kak
JTAHHBIA CIIOCO0 SBISETCS CTAOMIBHBIM DPEIICHUEM
JUId KIIMEHT-CepBEepHBIX mpuioxkeHud, [3]. Kpome
Toro, B Habope moien (payload) mMoxHO 3ammcaTh
JIONIOJIHUTEIbHYI0O HMH(GOPMAIMIO O I0Jb30BaTele.
[TomuMmo 3TOTO, IPH ayTEHTU(UKAIMH IO TOKCHY B
¢dopmare JWT mmeeTcs BO3MOXHOCTh HHTETPALUH
JWT-tokeHoB co Spring Security, [4]. Cremyer Takxke
OTMETUTh, YTO AJISI BBIYMCIEHHS moamucu B JWT-
TOKEHE HE MCIOJIB3YETCsI apOoJIb MOIb30BaTEIs.

Texnoaorusa ORM

Object-Relational Mapping (ORM) - 510
TEXHOJIOT'UA IPpOrpaMMHUPOBaHUA, KOTOpas CBA3bIBACT
6a3y  maHHBIX C  KOHLENIUSMH  OOBEKTHO-
OPUCHTHUPOBAHHBIX SA3BIKOB ImporpaMMupOBaHUs,
co3/1aBasi BUPTYaNbHYIO OOBEKTHYIO 0a3y IaHHBIX,

[5].

JlanHasi TeXHONOTUSI M30aBIsIeT OT HaMHCaHHS
SQL  zampocoB. Mcnonp3oBaHHWE — TEXHOJIOTHH
MO3BOJISICT aOCTPAarupoBaThCsl OT 0a3bl JAHHBIX, a
TOYHEE OT C0CO0a XpaHEeHUsI IAHHBIX B 0a3¢ TaHHbIX.
Takum oOpazom, MOXHO paboraTb € Kiaccamu,
OTBEYAIOIUMH 33 OM3HEC JIOTHKY, HE 3alyMBIBAsICh O
TOM, B KakuX Ta0OJuIax mno (Gpakry Bce XpaHUTCS.

Object-Relational Mapping mossossieT paGoTath
C TaOJIUIIAMHU, TIOJISIMU U CBSI3IMH PEIIIIUOHHOMN 0a3bI
JAHHBIX, KaKk ¢ OObeKTaMH, CBOHCTBaMH U
KoJlekiusaMu.  [lpu  pa3paboTke HE  HYXHO
OTBJICKaThCS HA TMOAPOOHOCTH 0OJice HH3KOTO
YPOBHSI, HANpHUMEp, TMOPSAOK  BBIOOPKH WK
reHEpAIMY YHUKAJIBHBIX IEPBUYHBIX KITIOUYEH.

[MporpamMmucTy  Jydine, KOrga  CHCTeMa
SIBIIICTCS TIOCTOSIHHBIM XPAaHWIHIIEM OOBEKTOB, TIC
OH MOXXET CO37aBaTh OOBEKTHI, paboTaTh ¢ HUMH, a
00BeKThl OyAyT aBTOMATHYECKH COXPAHSATHCS B
PENSIIIMOHHON 0a3e JaHHBIX.
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YMCHBIIAIOT BO3MOXKHOCTh HMTHOPHPOBAHUS 0a3bl
JNaHHBIX. Tarke, CIIOH TpaH3aKIMA MOXKET OBITh
MEIJICHHBIM ¥ Hed(pQekTuBHbIM. CIieI0BaTEIbHO,
MpOrpaMMbl MOTYT MEUICHHEe paboTaTh, a TaKKe
HCTIOJB30BATh TOPa3no OOJbIIEC MAMSTH, B OTIHYAH
OT MPOrpamMM, HaIIMCAHHBIX BPYYHYIO.

OmHako JaHHAsg TEXHOJOTHWS W30aBIIsIET OT
HATMCAaHUs OOJIBIIIONO KOJWYECTBA KOJAA, KOTOPBIH
4acTO OJHOOOpPa3HBIM ¥ TIOABEP)KEH OIHOKaMm,
Omaromapst. 3TOMY  CKOpOCTH  pa3pabOTKH |
TeCTI/IpOBaHI/Iﬂ CyIJ_IeCTBeHHO ITOBBIIIIACTCH. KpOMe
TOTO, MHOJKECTBO COBpeMeHHBEIX peammsannii ORM
HMEIOT BO3MOXKHOCTH CaMOMY JECTKO 3aaTh KOJ
SQL-3anpocoB npu HEOOXOAUMOCTH.

abcTpakuui, CO3JaloIIMil HaKJIagHbIE PacXojbl IO
UCIIONB30BAaHUIO MHaMiATH M Iponeccopa. Taroke
ObIBacT, YTO CTAHOBHTCS HEONTHUMANBHO WU
HEYJI00HO paboTtate ¢ pensuuonHo CYBJl 1o
cpaBHeHMIO ¢ SQL-xomanmamu. Kpome Toro, SQL —
9TO CTaHAapT, B OTJIUMYHMK OT BHYTPCHHUX SA3BIKOB
3arpocoB B ORM. B 10 ke Bpems OH moIAep:KUBacT
00BEKTHO-OPHECHTHPOBAHHYIO PabOTy C JaHHBIMH,
npsiMoe Ucnoib3oBaHus SQL M BBI30B XPaHUMBIX
npoLeayp.

Kpurepun Bei6opa ORM MOXKHO TOCMOTPETH Ha
pucynke 1.

. MaccuposaHHoe
MHOMOKpUTEPHUANEHEIA P Wecnonszosadue ORM
M3BNEeYeHne —»
MOWCEK W3MWLLIHE
WHDopMaLMK
O0paboTka TpaH3akuum CnosHsIe pacyersl,
P P 4 + ONOBELWEHWA O —> Mcnoneayem ORM
B peanbHOM BpeMeHu

cobbITHAX

Pucynok 1. Kpurepun Bsi6opa ORM.

Ecnu B cucreme OCHOBHOIl ymop jenaercsi Ha
MHOTOKPUTEPHANBHBI IOMCK M MacCHPOBAHHOE
u3Bje4YeHue nHpopmaluu, To ucnonszopanne ORM
HE SBISIETCS OMpaBJaHHBIM, OHO W3IHMIIHE. Her
pasnuuus  MeXAy TaOIMYHBIM  IIPEJICTABICHHEM
nHpopManuu B 0a3e MTaHHBIX, BHYTPU IMPOTPAMMBI H
Ha 9KpaHe MO0JIb30BaTelNs, BCE PaBHO IPOMEXYTOUHAS
00paboTka CBOJIUTCS K COCIUHEHHUSM TaOiuIl |
MIPOCTHIM TIepecdeTaM 3HadeHui ux moineil. OmgHako,
ecii cucteMa o0padaThIBaeT TPaH3aKIUH B PEAIbHOM
BPEMEHH, ITPOBOUT CJIOKHBIE PACUEThI, OIIOBELIAET O
cobbITnsAX, 31eck ORM  wumeer HamOousbiue

CepBepHasl YacTb

npeuMyIecTBa. TakuM 00pa3oM, TEXHOJIOTHIO HYKHO
MCTIONIb30BATh PABUIILHO M TOJIBKO B TE€X MECTaXx, Te
e€ UCIIOJIb30BAHHE OIIPABAHO.

Peanu3zauus cepBepHoi yacTn

B cepBepHoIl yacTu ucnonb3yeTcs TpEXCcIonHast
apXHUTEeKTypa. 3ampoc  IOCTyHmaeT Ha  CIOH
KOHTPOJUIEPOB, TOCJIE OH NEPEXOJIUT Ha CEPBHCHBIH
CJIOH, 3areM OH oOpamaercs K CIIOK JIaHHBIX,
KOTOPBIII B CBOIO oOdYepens ooOpamaercs K 0ase
JIAHHBIX. APXUTEKTYpa CEpBEPHOI 4acTH [0Ka3aHa Ha
pHUCyHKe 2.

Cnow KoHTponnepa

CepBrCHbIA CNow

Cno# goctyna K JaHHbIM

CompanyRestController
InternshipRestController
StudentRestController

CompanyService
InternshipService
StudentService

CompanyRepository
InternshipRepository
StudentRepository

Basa AaHHbIX

3anpoc -

Pucynok 2. ApxutekTypa

C momourpto Texnosoruu Object  Relational
Mapping peanm3yeM MporpaMMHYIO MOJENs AOCTyIa
K JAHHBIM, 4YTOOBI COXpaHATh JAHHBIC OH3HEC
00BEKTOB U 3aIOJHATh UX JaHHBIMH M3 0a3bl.

CepBEPHOM YacTH.

UToObI cO3IaTh OOBEKTHBIC MOJICNIN CYITHOCTH
0a3pl JAHHBIX, CO3JAJMM KJIAcChl C aHHOTALHel
(@Entity. [lanHple Kiaccel SBISIOTCS OOBEKTaMH,
KOTOPbIC TPEACTABISAIOT CTPYKTYpY H JaHHBIC
TaOIHUIBl 6a3bl MaHHEIX. B anHoTarum @ Table Hy)HO
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yKa3aTh Ha3BaHHE TaOIHUIIBI, C KOTOPOH JaHHBIH KJIacc
Oynmer cBsizan. AHHoTamus (@Data OubnnoTexku
Lombok mo3Bossier HCIoas30BaTh MIAOJOHHBIA KO,
HampuMep AL METONOB  NONYYCHHS WM
yCTaHOBJICHHS 3HaueHWW B mouisi kiacca. Kaxmomy
MOJI0 B KJIACCE COOTBETCTBYET crojber B Tabmmie
0aze naHHBIX. Kpome TOro, ¢ moMompio0 aHHOTAaLUH
@]Id momeuaem orpeneieHHOE OJIe KaK TePBUYHBIN
K04, KOTOPBIH OJHO3HAYHO HJCHTH(QUIHPYET
o0pexT. bnaromaps amsoTammum (@OneToMany,
@ManyToMany n @ManyToOne MOXHO 3a1aTbh
CBSI3U MEX[y Tabiuamy, [6].

Crnoif nmoctyma K JaHHBIM IIPEACTaBICH C
ucmosip3oBanneM penosuropusi Spring Data, [7].
Kaxmas cymHocTe wWMeeT cBoi  wmHTepdeiic
periosuropust.  JaHHbI ~ uHTEepdelc  sABIsSeTCS
unrepdeiicom-mapkepom. Penoszutopuit Spring Data
MOXeET OOHapy>KUThb JaHHBIH HHTEpQenc, a Takxe
aBTOMAaTUYECKH CO3JaTh 0a30BYI0  peali3alHio
CTaHAAPTHBIX METOMOB JocTyna K pAaHHbBIM. OH
NPUHUMAET KJIAacC YNPABISEMOH CYLIIHOCTH M THII
UACHTU(HUKATOpAa B KadecTBE generic-apryMeHTOB.
TakuM  00pa3oM,  pENO3UTOPUU  3HAYUTEIBHO
COKpAIIaOT KOJIUYECTBO CTPOK KOZAA C ITOMOIIBIO
UCTIONIb30BAHUS ABTOMATHYECKH CO3JJaHHBIX
q)yHKHI/Iﬁ JUTA BBITOJIHEHUA 3a/1a4 1OCTYIIa K JaHHBIM.

Kpome Toro, ectp BO3MOXHOCTH CO3JaHHS
CO6CTBGHHLIX MCTOI0OB JaocTtyna K JaHHBbIM.
Hanpumep, MeToz MoMCKa MOIb30BATENS O JIOTHHY
WIN METOJA, KOTOPBIA ITO3BOJIUT Yy3HATh, €CIU JIH
MOJIb30BaTElIb C KOHKPETHBIM JIOTMHOM. JlaHHbBIE
METOJIBI CO3MAI0TCS JIErKO OJyiarozapsi MOCTPOUTENIO
3anpocoB B penozutopun Spring Data. Hampumep,
MOXXHO OOBSBUTH MeTOJ ¢ Ha3zBaHumeM findBy
(Ha3BaHHWE II0JIST), ¥ TOT/Ia AaBTOMATHYECKH CO3/1acTCs

GET, POST, DELETE

—»

JSON data

KnueHTt

REST API

3ampoc IMOWCKa IO TOJI0, yYKa3aHHOMY B CKOOKax
nocie findBy.

CepBUCHBII CJIOH CONIEP)KUT BCIO Ou3Hec-
noruky. OOpamasce K MeETOJaM PpEro3UTOPHEB,
MOXXHO  B3aUMOJICWCTBOBATH C  CYIIHOCTSAMH,
XpaHAMMHUCS B 0a3e  JaHHBIX, a  TaKke
pearn30BbIBAaTh JIOTUKY paboThl ¢ HUMH. C IOMOIIBIO
aHHOTAIMU (@Service TOMEeJaroTCs KIacChl, KOTOPHIE
OTHOCATCS K JaHHOMY YpPOBHIO. 3aT€M, Ha YpOBHE
MPECTABIECHUS, KOT/ia OyLyT CO3/1aHbI KOHTPOJLIEPHI,
BCE MeToasl OyayT oOpamarbcsi HWMEHHO K
uHTepdeiicy cepBHCOB, a HE HampsIMyl K
PETIO3UTOPHSAM.

OTnpaBuTh M HPUHATH 3aIpOCHl C CcepBepa
MoxxHo ¢ momormibio REST API, [8]. REST -
APXHUTEKTYPHBII TIOJIXO0] B3aMMOJAEHUCTBUS
KOMITOHEHTOB NPHJIOKEHUS B ceTH. [Ipy BbIMOTHEHNH
kiaueHTckoro 3ampoca yepe3 RESTful API, cropona
KJIMEHTA [IepeiaeT CTOPOHE cepBepa MpeCTaBICHUE O
COCTOSIHMM pecypca. JlaHHOe TIpeicTaBleHHE WIH
nHdopmanus oTnpasisercs yepes nporokoia HTTP B
JSON  ¢dopmare. JSON  sBusgercs  IIHPOKO
UCTIONIB3yeMBbIM  (popMaTroM  Tepeladd  JaHHBIX,
MOTOMY YTO OH HE 3aBHCHT OT 513bIKa, KPOME TOTO, OH
ynoOeH mist urenns u noanmanus. B REST API ectp
4 metoma HTTP, koTopble HCTIONB3YIOT JJIs IEHCTBUIL
¢ obbekramu: GET (momyuenwe wunpopMammum o
JAHHBIX WK ciucka 00bekToB), DELETE (ynanenue
nauHbix), POST (moGaBneHne Wiu 3aMeHa JaHHBIX),
PUT (oOHOBNEHNE TAHHBIX).

B kaxmom HTTP-3ampoce ecTth 3aroyioBku
3allpOCOB U 3arOJIOBKH OTBETOB, W KaXKJBIA M3 HUX
umeer coOcTtBeHHyto wuHpopmaruio o HTTP-
COEIMHEHUH U KOIBI COCTOSTHHS.

Ha pucynke 3 npeacrasnena moaeins REST API.

A/

A

Cepeep

Pucynok 3. Moneas REST APIL.

B paccmarpuBaeMOM IPOEKTE PEATHM30BAHBI
KJIacChl KOHTPOJUIEpa, IOMEYEHHBIE aAHHOTALUEH
@RestController — ocHOBHBIE CYIIHOCTH AJISI BCETO
Be0O-YpOBHS RESTful APL. KonTtpomnepst
MIPEACTABISET CaMblii BEpXHUH YPOBEHb B LIETIOYKE
CEpBEPHOI apXUTEKTYPBHI.

3amnpoc, UMEIOLINH KOPPEKTHOE COMOCTABIICHUE,
OyzeT cuuTaTbes ASHCTBUTEIHHBIM U B OTBET KIMEHTY
oTrpasisieT koJ coctosaust 200, o3HAYAIOIIMIA, YTO
3ampoc  BBIIOJIHEH  YCHENIHO, JINOO  JpYrou
[I0JIB30BATENbCKUN KO cocTostHuA. Ecnu npuxomut
3ampoc, He MMEIOIINI COIMOCTaBICHNUS, 3aIpoc OyIeT

CUHATAThC HEKOPPEKTHBIM ¥ BEPHET KIHEHTY KOJ
cocrostaust 405, o3HayYarOmIU, YTO METOJ 3ampoca
M3BECTEH CEepPBEPY, HO ObLT OTKITIOYEH WIIA HE MOXET
ObITh UcToNb30BaH. Kpome Toro, nobasnsercs HTTP-
3aronoBok Allow kK OTBETy It TOTO, YTOOBI YKa3aTh,
KaKhe OICpalid MOXXHO IPUMEHSATh. ECau ecTh
omubKa B 3ampoce KIMEHTa, HApUMep I1OJIydeHHUe
MOJB30BaTEsl ¢ HecymiecTByromuM id, To Torma
OMPENENAIOTCS  MOJB30BATCIBCKHE COOOIICHUS 00
OIMOKaXx, KOTOpHIC COITOCTABJISIFOTCS c
COOTBETCTBYIOIIIUMH KOJJaMU BO3Bpara.
Pa3paboTka 6a3bl JaHHBIX
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Jns mpoektupoBaHus 0a3bl TaHHBIX CHCTEMBI
HY>KHO IIPOBECTU KaueCTBEHHBIN aHaIU3 PeIMETHON
obOmactd, YroOBl B OyaymieM Momend ObLIH
CIPOEKTHPOBAHBI MPABWIFHO, W OBbLIA MOBBIMICHHAS
3 PEKTUBHOCTD paboTh c uHpOpMaIneCH.
[IpenqmerHas o0MacTh — 3TO YacTh PEaJbHOTO MUPA,
nHdopmanusi o KoTopod Oyzaer copepxarbcs B B/l
Omna COCTOHT u3 00BEKTOB, KOTOpEIC
XapaKTepU3yTCs HEKOTOPBIMU CBONCTBAMH.

PaccmoTpuM npeaMeTHy 0 0071acTb.

B BeO-pHIIOKEHUH IO TOWCKY CTaKHPOBOK
MOTYT  3apeTHCTPUPOBATHCA  IOJIB30BATEIH  C
ONpENENIEHHON poJipto. Poib peliaer, kem sBIsETCS
MOJIb30BaTeb, OH MOXET OBITh JHOO KOMITaHHEH,
60 cTyaeHToM, nrbo armMuHECTpaTopoM. Co3nanue
poNM  aIMHMHHCTpaTopa IIO3BOJIMT B  OyIymiem
pacmMpuTh TPUIOKEHHE W JO00ABHUTH MHOMXECTBO
BO3MOXKHOCTEH o YIIy4LIEHUIO cepBuca.
Wudopmanus o poiu: yHUKaIbHBIH HOMEp, Ha3BaHHUE.

O Ka)X[JOM ITI0JIb30BaTENIe UMEETCs CIIeIyIOIas
nHpoOpMaNus: yHUKAIBHBIA HOMEp, YHUKAJIbHBIHA
HOMEp POJIH, JIOTHH H MapOJIb.

[Tonp30BaTenb MOXKET PErNCTPUPOBATHCS B BEO-
NpUIOXKEHWH Kak KommaHus. HMudopmanus o
KOMIIaHWH: YHUKAJIBHBIA HOMEp, YHUKAIGHBIA HOMED
MOJIb30BaTENsl, Ha3BaHME, OINMCAHME, JIIEKTPOHHAS
moyYTa, ajpec.

KomItanusi MOXKET BBUIOKHTH OJHY WM Ooliee
CTaXXUpPOBOK. Kaxpasg craxupoBka HMEET CBOM
YHHUKaJIbHBIA HOMEp, YHUKAJIbHBIN HOMEP KOMIIAHUU,
Ha3Banue, omnucanue, URL-ccplika Ha caiT u
KOJINYECTBO OTKJIUKOB.

Taxoxe kaxxaas CT&KMPOBKA TOMEYAETCs OJHUM
WIA HECKOJBPKUMH TETaMH, MO KOTOPOMY MOXKHO

JIeTKO ee HallTh ¢ [OMOUIbI0  (UIBTPALHH.
Wndpopmanns o Tere: YHUKAIBHBIA HOMEpP |
Ha3BaHUE.

ITonp30BaTenb MOXKET PETUCTPUPOBATHCS B BEO-
NPUWIOKEHUH  KaK  CTYJEHT, KOTOpBIH HMeeT
BO3MO>XXHOCTb OTKJIMKHYTBCSA Ha CTAXXHUPOBKH.
Kaxnpli  CTyZeHT MMeEeT YHUKaJIbHBIM HOMED,

YHHUKAQJIbHBIA HOMEpP MMOJIb30BaTeNs, UM, (paMUIIHIO,
OTYECTBO, NEKTPOHHYIO MIOYTY M HOMep TesedoHa.

IIpoBeneM WHDOJIOTHUECKOE MOJACTHPOBAHHUE,
4TO MOJApa3yMeBaeT pa3paboTKy CTPYKTYphl 0a3bl
JIAHHBIX, OMHUPAIOIIYIOCS HA CMBICI ATHUX JAHHBIX.
Jlornyeckas MoJenb OPHUEHTHPOBaHA Ha 4EJIOBEKa,
OHa MOMOTaeT MPEJCTaBUTh B HAMOOJIEE JOCTYITHOM
Bune wuHpopmanuoo. OCHOBHBIMH  DIEMEHTaMH
JIOTHYECKOW MOJIENTU SIBJISIIOTCSI CYIIHOCTH, CBSI3U
MEKy HUMH U aTPUOYTHL

Onupasch Ha aHaIW3 MpeIMeTHOW o0jacTu,
BBIJIEIsIeM 6 OCHOBHBIX CYLITHOCTEH: «usersy, «rolesy,
«company», «internship», «tagy, «studenty:

e CymHocTb «users» XapakTepU3yoT
atpuOyTel: id (yHEKampHBIH HOMep), role id

(YHHKaJIGHBI HOMEp pOJM), username (JIOTHH),
password (mapoiib). ATpuOyT id — mepBUYHBIN KITFOY.
ATpuOyT role id — BTOpUYHBII KITFOU, CCHUIAIOIIHIACS
Ha aTpuOyT CYIIIHOCTH «roley.

e CymHOCTh «roles» XapaKTepU3yIOT
atpuOyThl: id  (yHUKaJgbHBIA  HOMEp), name
(ma3Banwme). ATpuOyT id — IEPBUYHBINA KITFOU.

e CymHocTh «company» XapakTepH3YIOT
atpuOyTel: id (YHUKanpHBIA HOMEp), user id
(yHUKanbHBIM ~ HOMEp  TOJIB30BATENs),  hame
(na3Banue), description ~ (omucanue), email

(anmexTponHas mouta), address (agpec). ATpudyT id —
NepBUYHBIN K04, ATpuOyT user id — BTOPUYHBII
KIIIOY, CCBUIArOIIuiics Ha aTpuOyT id cymHOCTH
«usersy.

e CymmHocth «internship»  XapakTepu3yloT
atpuOyThl: id (yHHMKanbHbI HOMep), company id
(YHUMKaJbHBI HOMEp KOMIIaHUM), name (Ha3BaHUE),
description (onucanue), url (URL-cchinka Ha caiir),
responses (KoJam4ecTBO OTBETOB). ATpuOyTr id —
MepBUYHBIN KoY.  ATpuOyr company id —
BTOPUYHBIA KIIFOY, CCBUTAaoIImiics Ha arpuOyt id
CYIIHOCTH «company.

e CymHocTb «tagy XapaKkTepH3yIOT aTpHOYTHL:
id (yHuKaJIBHBII HOMEp), name (Ha3BaHue). ATpUOYT
id — mepBUYHBIH KITIOY.

e CymHocth  «student»
atpuOyTel: id (yHUKanbHBIA HOMeEp), user id
(yHuKanbHBIM HOMep Tousb3oBatens), first name
(nms), last name (pamumms), patronymic (0T4ecTBO),

XapaKTepU3yIOT

email (dmexkTpoHHas moura), phone (HOMEp
tenedona). ATpuOyT id — mepBUYHBIN KITF0Y. ATPUOYT
user_id — BTOpPHWYHBINA KJIIOY, CCHUIAIOIIMNACS Ha

aTpuOyT id CymHOCTH «usersy.
OmpezernsieM CBA3H MEXIY CYIIHOCTSMU:
e CyLHOCTb «USErs» CBS3aHa C CYIIHOCTBIO

«roles» WMICHTHOUIUPYIOMEH CBS3bI0 MHOTHE-K-
OJJHOMY.

e CymHocTh  «internship»  cBs3ama ¢
CYIIHOCTBIO «tag» WICHTH(OUUMPYIOUIEH CBSI3bIO

MHOTHE-KO-MHOTHM.

e CymHocTh «studenty» cBsi3aHa ¢ CYIIHOCTBIO
«internship» HACHTHOUIMPYIOMEH CBSI3bI0 MHOTHE-
KO-MHOI'MM.

Urobbl  peann3oBaTh  CBSI3b  «MHOTHE-KO-
MHOTHM» C IIOMOIUBIO AaCCOLMATHUBHBIX TaOJIHLL,
CO3JaJqUM JaTaJOTMYeCcKyl0 MOJeNb, TaK KaK B
UH(DOJIOTMYECKOH  MOZAENM  CBS3b  «MHOTHE-KO-
MHOTHM) HE MOXXeT ObITh peanu3oBaHa. Ha pucyHke
4 mpencraBiieHa JaTaJOTHYeCKast MOAEIb.
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= roles
PK | id integer

name varchar({255)

USErs
PK | id integer ™y
PK | id integer

FK | role_id integer

username varchar(255)

password varchar(255)

name varchar(100)

description varchar

email varchar

company student
PK | id integer | PK | id integer 1 -,
FK | user_id integer FK | user_id integer B
= tag name varchar first_name varchar
PK | id integer last_name varchar

patronymic varchar

address varchar email varchar

phone varchar

internships_tags
internship =

internship_id integer >|—\
“——+H PK | id integer

FK2 | tag_id integer P FK1| student_id integer p——
FK | company_id integer

FK

—

students_internships

name varchar FK2 | internship_id integer

description varchar

url varchar

responses integer

Pucynok 4. Jlatanoruueckasi MojieJib.

UtoOb1 paboraTh ¢ 0a30if HTaHHBIX, HYXHO mapamMeTpaMu, KOTOPbIC OBLTH yKa3aHBI IPH CO3TaHUHI
C03/1aTh TaOIUIIBI, T1e OYAyT XpaHUThCS JaHHbIC, [9]. TaOJIHII.
Jlnst co3nanns Tabiui 6a3bl JAHHBIX CO3JIAAMM OJIUH Ha pucynke 5 mnpencraBmena uwacts SQL
ckpunt SQL. JIaHHBIN CKPUNT HYXHO 3allyCTHTh U CKpHIITa, KOTOpas co3maeT Tabmuisl students u
Bce Tabmuubl OyxyT CO3MaHBI B COOTBETCTBUH C company.
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W1_0_create_student_schema.sgl
CREATE TABLE IF NOT EXISTS student
(
id SERIAL PRIMARY KEY,
user_id INTEGER,
first_name VARCHAR,
last_name VARCHAR,
patronymic VARCHAR,
email VARCHAR,
phone VARCHAR,
FOREIGN KEY (user_id) REFERENCES users (id)
);
CREATE TABLE IF NOT EXISTS company
(
id SERIAL PRIMARY KEY,
user_id INTEGER,
name VARCHAR,
description VARCHAR,
email VARCHAR,
address VARCHAR,
FOREIGN KEY (user_id) REFERENCES users (id)
);
Pucynok 5. Co3nanue Tad1un B CKpUmnre.
B ckpunre Takxke co3gaguM TpUrrep, KOTOpblil B II0JIb30BATENA SBIAETCS CTYAEHTOM, CO34aeM H

3aBHCHMOCTH OT BBIOPAaHHOW pOJIM TOJIB30BATEIIEM
co3zaet 1100 KOMIAHUIO, JIN0O CTyAEHTA.

Jnst mocnenoBarenbHOM BCTaBKU 3HAUEHUN B
TaOJNITY CO3/IANM TTOCIIEIOBATEILHOCTD, Y KOTOPOTO
MUHUMAJIbHOE 3HaYEHHUE MOCIIEeI0BATEIbHOCTH PaBHO
1, oTcuer HaunHaeTCs ¢ | U UHKPEMEHT paBeH .

Ha s3eike PL/pgSQL co3maguM TpUTTEpHYIO
mporenypy set role ¢ BO3BpaliaeMbiM 3HAYCHUCM
Tuma trigger. B Tene mpomenypsl MIPOUCXOAUT
MPOBEpKa: €CJIM TPUITEp CpaboTalm sl KOMaHIBI
BcraBku (INSERT), To B chywae, ecam poib

nobaBiseM B 0a3y IaHHBIX HOBOTO CTYyJIEHTa, B
Cllyyae €CIIM pOJIb TIOJIB30BATENS — KOMIIaHHS,
co3JiaeM M J100aBisieM HOBYIO KOMIIAHHIO B TaOJIHILy
0a3pl manHbIX. Jlanee ecnu TpurrepHas mpoueaypa
cpaboraia a1 KOMaHIBI BCTaBKH, TO BO3BpaIllacM
HOBYIO CTpPOKY, HHa4ye BO3BpalllaeMOe 3HaueHue
HyneBoe. Co3maem caMm  Tpurrep, KOTOpPBIH
cpabatpiBaer mocie omepanuu BctaBku (INSERT)
TaONMUIBI  USers_roles © 3amycKaeT TPUTTEPHYIO
MpoLEypY Ui KaKa0i cTpoku, [10].
Co3naHne Tpurrepa OnMcaHo Ha PUCYHKE 6.
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V1_0_create student schema.sgl

CREATE SEQUENCE seq_for_trigger
MINVALUE 1
START WITH 1
INCREMENT BY 1;

CREATE OR REPLACE FUNCTION set_role() RETURNS TRIGGER AS

$set_role$
BEGIN
IF (TG_OP = 'INSERT') THEN
IF (NEW.role_id = 2) THEN
INSERT INTO student VALUES (nextval('
ELSIF (NEW.role_id 3) THEN
INSERT INTO company VALUES (nextval('
END IF;
RETURN NEW;
END IF;
RETURN NULL;

END
$set_role$ LANGUAGE plpgsql;

CREATE TRIGGER set_role
AFTER INSERT
ON users_roles
FOR EACH ROW

EXECUTE PROCEDURE set_role();

seq_for_trigger'), NEW.user_id, NULL, NULL);

seq_for_trigger'), NEW.user_id, NULL, NULL);

Pucynok 6. Co3nanue Tpurrepa B CKpUmre.

Peamusanus "
ayTeHTH(puKanuu

B kadectBe Meroma sl aBTOpPH3alUH U
ayreHTH(UKaINU ObLT BEIOpan JWT TokeH BMecTe co
Spring Security.

ABTOpM3anyss M ayTeHTH(HKALHUU
pealn30BaHa ¢ IIOMOIIBIO 4 KIaCCOB:
AuthTokenFilter — ¢punbpTp TOKEHOB ITpU
Ka)KIOM 3a1poce K cepBepy;

JwtUtils — pueTp mons3oBaTeNnsCKuX
JIAHHBIX ISl BBIIAU¥ TOKEHA [PH JIOTHHE
AuthRestController — kiacc, xpansimii
XapaKTePUCTUKH TOKCHOB, METOJIBI JUIS UX
J00aBIEHUS U MTOTyYCHUS;

SecurityConfiguration — koudurypartus s
HACTpOMKHU J1oCTyMa.

aBTOpHU3aluu

OblL1a

Cxema pabotsl ¢ uctionb3oBanneM JWT TokeHa
CIEIyIOIas: MOJIb30BaTeIb BXOIUT B CHCTEMY, BBOAS
JOrMH ¥ maponb. [Ipu ycneumHol ayTeHTH(UKAIMU
cepsep coznaet HOBbI JWT TOKEH U OTHpaBiIsieT ero
nosb3oBarento. [Ipyu nocnenyomux 3ampocax TOKEH
MepelaeTCsl B 3ar0JIOBKAx 3arpocoB. I[Toxydns TokeH,
cepBep IMPOBEPSET, SIBJIAETCS JIM HAHHBIH TOKEH
UMEHHO TeM TOKCHOM, KOTOPBIN Ob11
CKOH(HTYpPHPOBaH Ha mare ayreHTHduKkanny, [11].

Kpome Toro, JWT TokeH He XpaHHMTCS Ha
cepepe. OH npoBepsieTCsl Ha MOIMHHOCTD KaXKIbIH
pas.

Cxema pabotel ¢ JWT TokeHOM mpencTaBieHa
Ha PUCYHKE 7.
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bpaysep Cepeep

Bxog B CACTEMY C NOMHHGOM W Naponem

Otnpaeka JWT TokeHa nonb3oBaTento

-
>
Cozganmne JWT
TOKEHA,
NognNMCaHHOro
CEKPETHBIM KMKHOM

o
<

2anpoc ¢ gobaeneHnemM ToKeHa B
3aronoeKe 3anpoca

OTI'IpaBHa OTBETa NONb30BaATEMNHD

Y

MNpoeepka JWT
TOKEHa C NOMOLLEHD
CekpeTHOro Kn4ya

A

Pucynoxk 7. Cxema padotbl ¢ JWT ToKeHOM.

PaccMoTpuMm  mpoliecc  BbIIAYM  TOKEHA
MOJIB30BATENIO Ha CepBepe MpU ayTCHTU(UKALUH, TO
€CTh IpH BBINOJHEHUM BXoja. JlaHHbBIH mporuecc
BEITIONTHSAETCS B Kiacce: JwtUtils.

Anroputm pabotsr JwtUtils, ciemyromuii:

e 113 3ampoca Ha BXOJ B CHCTEMY M3BJIEKAIOTCS
UMSI [TOJIb30BATEIS, MAPOITh.

e C nmomomplo Merona authenticate y
AuthenticationManager mpoBepsieTcsi BaJUAHOCTb
MONB30BaTENsA, €CIM [aHHbIE HE BEPHBI, TO
BbIOpachIBaeTCs HCKITIOUCHHE
AuthenticationException u mmporiecc 3aBepiiraercsi.

e Ecnu JaHHble BEpHbl, TO HAYMHACTCS
(dopmupoBaHue TOKeHa. B Hero 3amuchiBaeTcst BpeMst
JKU3HH TOKEHa, a TaKXKe C I[MOMOIIbI0 aIropuT™Ma
HS512 craBuTcs 3amudpoBaHHast MOIIKCH.

e Cosmaéres cookie, Kyia 3amuchIBaeTCsl caM
TOKEH U 3arojoBok Bearer.

e Cookie oTmpaBisiercs KIHEHTY.

Takum  o6pazom, JWT-Token  BblaeTcs
nojp3oBatento. IIpu KaxIoM 3ampoce K cepBepy
KIMEHT OTIpaBiisieT TOkeH. CepBepy NpH KaKaAOM
3arpoCc€ HYXHO BbINIOJHUTL TPOBEPKY HAAHHOI'O
TOKEHa W W3BJICKATh M3 HEr0 MMl IOJb30BATEINS.
JlaHHBII TpOLIECC BBIMOJHICTCA B Kiacce-QHIbTpe:
AuthTokenFilter, KOTOPBIH pactupsieT
OncePerRequestFilter.
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MOMOIIGI0  WMEHH  IOJIb30BaTeldsl ©  CIIHCKa
moysiHoMouni authorities, co3gaercs OOBEKT THIA
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direction, and this topic is often included in the research plans of the relevant organization. To solve this problem, a
number of studies and experiments were carried out regarding the diagnosis of the foot, in the direction of the
formation of new standards and the identification of the distribution of pathological abnormalities among the
population. For this, a number of combinations of consumer parameters of footwear were processed and an
experimental batch of an experimental study was made, for which a size and width range of the study group was
created.
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CTOIIA 1 OBYBb — BA’KHASI HAYYHAS ITPOBJIEMA

Annomayusn: Vccrneoosanue noomeepaicoaem, ymo 8 npou38o0cmee Majio GHUMAHUE YOeriencs K 6HeOPEeHUI0
Pe3VIbMamos Hoseluux Uccie008anuy, Komopvle npoeoosm yuyénvie, C Yenio peuieHue alCHeuuux npoonem
NnompeOdUmenbCKUX C8oUCms 00y8uU. 3HAUUMENbHYI0 POdb 6 PA38UMUU HAYYHBIX UCCLe008AHUNl NO 80NPOCAM
namoao2uy u 0eghpopmayuti Cmon U KOHCMPYUpo8anus. payuoHanbHou 00y8u cvlepano mo, 4mo nocieonee epems
4acmo NPoBOOAMCA UCCIeO08AHUS 8 FMOM HANPABTEHUU, U IMA MeMAMUKA YACHO 8KIIOYAEMCS 8 NAAHAX HAYYHO-
UCCne00eamensCKux pabom, Coomeemcmsylowux opeanuzayuu. s pewenus nocmaeienHou 3a0ayu  Obvlio
NPOBEOEHO PpAO  UCCIe008AHUU U IKCHEPUMEHINO8, Kacaiowell OUAeHOCMUKY CMONbl, N0  HANpasieHuio
Cchopmuposanus HOBLIX CIAHOAPNIOS U BbIAGLEHUSL PACNPEOENEHUS NAMOIOSUYECKUX OMKIOHEHUU CPeOU HACENeHUs.
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na smoeo OvLn 06paboman pso couemanull NOMpedUMenbLCKUX Napamempos 00ysu 1 6bi10 U320MOB8IEHO ONUMHASA
napmus dKCHEPUMEHMANLHO20 UCCIe008aHUs, 0Nl 4e20 Obllo CO30aHO PA3MEPHO-NOTHOMHbBIL ACCOPMUMEHM

uccnedyemou epynnol.

Knrouegvie cnosa: npouzsoocmeo, 06y6v, napamempboi.

BBenenue

B ycnoBusix  COBpEeMEHHOM TEXHMKM U
TEXHOJIOTHH, BO BCeX cdepax NPOMBIIUICHHOTO
MIPOU3BOJCTBO BO3POCIO CTENEH AaBTOMATU3ALUU
npousBojicTBa. Ho, TOJIBKO B 00YBHOM IIPOM3BOJICTBE
yBemMuMiIach Jg0is py4yHoi padorel. C  oxHOM
CTOPOHBI, 3TO OOBSACHSETCSI C TeM, 4YTO OOYyBb
JICUCTBUTEIIBHO OTHOCUTCS K UHUCIYy U3JENUH,
KOTOpBIE JIOJDKHBI OBITH U3TOTOBIICHBI C IOBEIMPHOI
TOYHOCTBIO, TaK KaK OT ee yAoOCTBa M TOYHOCTH
MpuUjeraHust K  CTome  abCONIOTHO — 3aBHCHUT
©XKETHEBHBIII KOM(POPT M COCTOSHHE 3/0pPOBbA
9eII0BeKa, KaK JJIsl ONOPHO-/IBUTATEIEHOTO alliapara,

TakK u JUIS o6ecnequHﬂ rapMOHHUYHOT'O
(YHKIMOHUPOBAHUS HEPBHOM CHCTEMEL. A C IpyTou
CTOPOHBI, CPEIHHE U  Majble MPEeIIpPUATUS

MIPEANIOYUTAIOT MPOU3BOANTE 00YBH 0€3 HAUOOIBIINX
3aTpar, MOCKOJbKY aBTOMATH3alUs M MEXaHH3aLHs
00yBHOTO  MpPOM3BOACTBA  Tpebyer  OOIbIIMX
KaITUTaJIOBIIOXKEHHSI, WCXOJsl W3 MHOTOYHCIICHHBIX
Pa3HbIX TEXHOJOTMYECKHX Omepanuy, KoTopblie (B
3aBHCHMOCTH OT BHJa 00YBH) TpeOyeT MHOTO Pa3HBIX,
JIOPOTUX MallllH, aBTOMATOB U IIPUCIIOCOOJICHHUS, YTO
B CBOIO OYepedb, CIAENAeT MPOAYKIHIO TOPOTHM H
HEJIOCTYITHBIM ISl MHOXECTBA OTpeOUTENEH.

Korma peus wuaér 00  HM3rOTOBIICHHE
panMoHabHON 00yBH, BECbMa Ba)KHBIM SIBIISICTCS
OTHOUIGHHWE M OCBEJIOMJICHHOCTH OOIIecTBa O
MOTPEOUTENLCKOM KadecTBe 00YBH.

HccnenoBanne  moaTBepXKIaeT,  4To B
ITPOU3BOACTBE Majio BHUMAHHEC YACTACTCA K

BHEJIPEHHIO PE3yJIbTaTOB HOBEWIIMX HCCIIEIOBAHWH,
KOTOpBIE MPOBOJAT Y4YEHBIE C LEII0 pelieHue
BOXHEHUIUX TMPOOJIEM MOTPEOUTEIBCKUX CBOMHCTB
o0yBu. HeoOXoaMMO KOHIEHTPHPOBATH  YCHIIHS
VYEHBIX Ha YKPEIUICHUS CBS3M HAYKH C MPAKTHKOH,
YCKOPEHHsI IPUMEHEHHUS €€ JOCTIKEHUI B 00YBHOM
MIPOU3BOJICTBE. Ocoboe 3HAYEHNE NMEET
HEOOXOIUMOCTh, 00Jiee MTUPOKO pa3BUBaTh HAYYHEIC
HCCIIEOBAHNS N0  BakHeHmuM  npobiemam
MOMUATPHH W 3IPaBOOXPAHEHHS,  yIyUIIUThH
IUIAHUPOBAaHHE  HAy4YHO-UCCICJOBATEIbCKUX U
OTIBITHO-KOHCTPYKTOPCKUAX PAa0OT IO HAIpPaBICHHH
UCIIOJIb30BAHHBIX ~MAaTepuajioB W  ONTHMH3ALUH
BHYTpeHHEH  (QOpPMBI  TOBCETHEBHOH  OOYyBH,
IpejycMaTpuBas B IUIAHAX BCE JTambl 3THX padorT,
BIUIOTH JO BHEAPCHHWS WX  PE3yNbTaTOB B
TIPOU3BOJICTBO.

Ananm3upyst Bce (aKTOpbI CIOXHOW LeNn
MOTPEOUTETHCKIX CBOMCTB B CHCTEME «CTOIMa-00yBY,
Ba)XKHO, YTO HamOoiiee CIIaOBIMHU SIBJISIOTCS 3BEHBS,
CBSI3aHHbBIC c MPaKTHYECKOUN peanuzanuein
pE3yNbTaToOB HCCIIEIOBAHUS, C WX BHEIPEHHEM B
MaccoBOoe  Mpou3BOACTBO. [l  Toro, 4YTOOBI

OPOM3BOJUTh  IPOAYKLUHIO,  COOTBETCTBYIOLIYIO
COBPEMEHHBIM BBI30BaM u MPEOI0IIETh
CYLICCTBYIOIIME TPYIAHOCTH, HYXHO, C OXHOW
CTOpOHBI, obecrieunTh emie

OOJNIBIINI CIICKTP HCCJICOAOBAHHUA I10 HAIIPaBJICHUIO
cripoca M oOecrieyeHHe HaceNeHUs! KauyeCTBEHHOH ¢
TOYKM 3pEHUs ya00cTBa U KOMGOPTHOCTH OOYBH, C
TUTHEHUYECKHUMH ~ MaTepHalaMH, T.6. IIOBOPOT
COOTBETCTBYIOIIUX  HAYYHBIX MCCIEJOBAaHUI K
Hanbonee BaXHBIM 3ajadaM Mpou3BoacTBa. M ¢
JPYTOH CTOPOHBI - CO3/1aTh TaKUE YCIOBHS, KOTOPBIE
3acTaBWIM Obl MPEANPUSATHS BbITYyCKaTh HOBEUIINE
00pasIpl MPOAYKINH, OYKBaJIbHO COOTBETCTBYIOIIMH
C pacTymuMH TOTPEOHOCTSIMA HACENCHUS, HE
WUTHOPHPYS BU3yaTbHOW CTOPOHBI M COOTBETCTBHSA
COBPEMEHHOMN MO/IBI.

[Tocrenennslii MObEM MaTepUaIbHOTO
651arocoCTOSIHHSL ¥ KYJITYPHOTO YPOBHSI HACENICHUS,
MOBBILIAET TPeOOBaHUsI K paOOTHHKAM BCEX OTpaciiei
chepsl 0OCIyXHBaHHUS, YTO B IIEPBYIO OYepelb
00yCJIOBJICHO yMOOCTBOM  MPEJAMETOB  JINYHOTO
noTpediIeHus. 3I0pOBOE MOJIOJOE TIOKOJIECHHE |
BBICOKUH TPOLEHT 3M0pPOBBIX MOXKHWIBIX JIOAEH —
[I0Ka3aTelb IOJIHOLEHHOIO Pa3BUTHUsS CTpaHbl. XXI
BEK XapaKTepu3yeTcs HarpasJIeHuEM Ha
JNATBHEHUINYI0 TYMaHU3alUI0  Cpeabl  OOWUTaHUs
YeJloBeKa M, COOTBETCTBEHHO, HOPMAJIU3ALMIO BCEX
CBSI3aHHBIX C Hel mpoOiem. I[losTomMy, BaKHBIM
BONPOCOM SIBJISICTCS CTaHAAPTH3AaLUs IPEIMETOB
au4yHOro mnotpednenus. OT NPaBHIBHOIO pELIeHUs
9TOM 3afa4yMl 3aBUCHUT YJIOBJICTBOPEHHE PACTYIIHX
nmotpebHOCcTel HacenmeHus. Cpead TakuxX BelIeH
ocoboe Mecrto 3aHMMaeT O0OyBb, BeAb OT ee
NPaBWJIBHOTO  BBIOOpa BO  MHOTOM  3aBHCHT
koM(dopTHOE caMOuyBCTBHE uelloBeka. Hampumep,
yIOoOCTBO — OAWMH M3 BAKHBIX ACIEKTOB KadecTBa
00yBH, MOJ{pa3yMeBaroIIUil IIpaBUIIEHOE
cooTHoOIIeHHE (HOpMBI M pa3Mepa CTOIbl K 00yBH [1,
2, 3]. Takum o0Opa3oMm, HEOOXOIUMBIM YCIOBHEM
obecrieueHus1 HaceseHUs yI00HOW O0YBBIO SIBJISIETCS
obecrieueHne €€ MO0 paluOHAIBHBEIM Pa3MEpHO-
MOJHOTHBIM acCOpTHMEHTOM. Pa3paboTka Takoro
accOpTHMEHTa TpeOyeT MAacCOBBIX H3MEpPEHUH |
U3yYeHUs cTon HaCeJIeHHUH, YUUTBIBas
Pa3HOOOpa3HBIX MATOJNIOTHU CTOIH, PAaCIPOCTPAHEHUE
KOTOPBIX CPEAH HACENEHUS BECbMA CYIIECTBEHHO [2,
4,5, 6].

3HAUNTEINBHYIO pPOJIb B PAa3BUTHH HAyYHBIX
UCCIICIOBAaHUHA IO  BOMpOCaM  MATOJNOTHH U
nedopmaruit cTom u KOHCTPYHPOBaHUS
paunoHansHOH O00YBH CBHITpajio TO, YTO MOCIHIEIHEE
BpPEMSI 4AacTO TPOBOIITCS HCCIEJOBAaHHA B ITOM
HarpaBJeHUH, U 3Ta TEMaTHKa 4acTO BKIIOYAeTCs B
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IaHax Hay4YHO-UCCIIENOBATENBCKUX pador, (cooTBecTBYIIE K  IUIAHTApHON  IIOBEPXHOCTH

COOTBETCTBYIOLIMX OPTaHU3AIIH.

Jlis pemieHusl TOCTaBJICHHO# 3amadu  ObLIO
MIPOBEJCHO DSl HCCIEIOBAHWM W HKCIIEPUMEHTOB,
Kacarolleid AMarHOCTHKY CTOIIbI, MO HalpaBJICHUIO
c(OpMHUPOBAHNS HOBBIX CTaHAAPTOB (KOTOPHIA HE
obHoBisIcss mocnennue 40 yeT) W BBISBICHUS
pacmpezeneHns MaToJI0TUIECKHX OTKJIOHEHUH CPean
HacelneHus (TTOCKOJIBKY HCCIIeIOBAaHUE ITOKa3bIBAET,
YTO NPOLEHT HApPYLICHUS HOPMABHOTO COCTOSIHUE
CTONBI BO3POCIO, IO CPAaBHEHHUIO MPEIBIIYIINX
pe3ynbTaToB uccnenaoBanus) [5, 7, 8, 9, 10]. B uenom,
(hyHKIIMOHATIbHBIE HapyIIeHHUs OIIOPHO-
JIBUTATEIBHOTO alapaTa HaceJIeHUsl, U 0COOCHHO IS
JeTell W TOAPOCTKOB, CBA3aHBI C AehOpMaIusIMU
KOCTHO-CYCTaBHOTO amIapara, 4To SIBJISIETCS OJHOM
U3 OCHOBHBIX MPUYHUH CHHUKXCHUA yMCTBeHHOﬁ n
(huznyeckoii paboTOCIIOCOOHOCTH.

I/ICXO}IH us3 6I/IOMCX3.HI/IKI/I JBHXKCHUA 4YCIIOBCKA,
CTOMa SIBISIETCSI OCHOBOM ONOPHO-ABUTaTEIbHON
CHCTEMBI, U JaX€ HE3HAYUTEJIbHOE OTKJIOHEHHE OT
HOPMBI TIPUBOJUT K HAPYIIECHHUIO BCEH KOHCTPYKIHU.
Oxono 80% HaceneHHss MHUpa HMEIOT HPOOJIEMbI
(pa3Holi CTeNeHN) ONOPHO-BUTATEIHLHOTO amnmapara,
YTO CBs3aHO ¢ AedopManusMH  CTONBI M,
COOTBETCTBEHHO, BHI3BIBAEMBIMH €10 MATOJIOTHSMH.

OcHOBHasl 3a3ja4a IPOU3BOIUTENEH OOyBH —
Y/IOBIIETBOPSITh HAacelEeHHE KpacHBOH W yHOOHOM
o0yBbto. IlpakTnka mokazana, 4TO Ha yIydIICHHUE
cObiTa 00yBHM BJIMSET HE TOJBKO €€ BHU3YyaJIbHBIH
aCTIeKT, T. €. $pacoH (CHIIY3T), MOAETb (KOHCTPYKIHS
1 B3aMMOCBSI3b JIeTalei ), THTHEHUIHOCTh OTJCIBHBIX
MaTepUalioB ¥ TEXHOJIOTHsI COOPKHM 3aroTOBOK U B
nenoM oOyBH, HO M €€ YTHIHMTapHBIE CBOICTBa:
panmoHanmbHas (popMa OMOPHOW YacTH OOYBH

CTOIBI), MPABUIFHOE COOTHOLICHHE pa3sMEpoB B
CHCTEME «CTOMa-00yB», >KECTKOCTh 0O0yBH (TpH
n3rube W pasBefeHHE CTON, HpPU OIOpe), Macca,
TUTHEHUYHOCTh IakeTa MaTepualoB, COAEp)KaHHE
XMMHKO-TOKCHKOJIOTHYECKHX BEILIECTB, BIArooOMeEH,

BJIarOIIPOBOJIHOCTB, TEII03allUTa,
3JEKTPONPOBOAHOCT, U JAp., TaK Ha3blBacMbIH
(hPM3UKO-TUTHUCHUYCCKHUEC CBOICTBa,  Wrparolue
Ba)KHEHIIYIO poib B HOPMaJIBHOM

(DYHKIIMOHMPOBAHUN HE TOJBKO CTOITBI, HO U BCETO
oprasusmMa. MIrHopupoBaHue UX BO MHOTHX CIIydasix
SIBJISIETCS IPUUMHOM Pa3IMYHbIX TATOJIOTH.
IIpoBeneHHBIE 3a TOCIEAHHE TOABI MAacCOBBIE
pa3MepHbIe U (DYHKIMOHAJIbHBIC AUATHOCTUKU CTOI
HaceJIeHHs, ¢ yU4eTOM MX MOJIa U BO3pacTa MoKasaiy,
YTO C POCTOM JETeH MPOUCXOAUT YBEIUYCHUE
MpOLIEHTa narojoruyeckux crom [4, 7, 8, 9, 11, 12].
Hanpumep, OonbIIoii MNpOILEHT MJIOCKOCTONHA Yy
JeTeil OOBSICHSACTCS CIECICTBHEM HE3aKOHYEHHOTO
pa3BUTHS CBOJA, KOTOPBIN y YesioBEeKa B (UIIOreHe3e
ABIsIeTCsT  oOpa3oBaHMeM Mo3MHUM. llomyueHHBIE
JIAaHHBIC TIPEJOCTABMIIM BO3MOXKHOCTH ITPAaBHIIBHO
MOJXOAUTh K JICYEHUIO IUIOCKOCTONHS (M JpyTuX
MaTOJIOTHU CTOIT) y NETeH, He Ha3Ha4aTh ITOrOJIOBHO
OPTOIENYECKYIO0 O0YBb M OPTONEANIECKUE CTEIbKH.
Uro kacaercst neopMariy CTON y B3pPOCIOTO
HaceleHHs, OOJILIIMHCTBO W3  HHUX  BBI3BAHO
HEYJ00CTBOM 00YBHM NMOBCEIHEBHOTO HA3HAYCHHS, B
TOM 4HCIIE pPa3HOOOPa3HBl M IPOQECCHOHATbLHBIC
3a0oseBanns (MCCIEIOBaHNE M OMPOC HACEICHHUS BO
BCEX BO3PACTHBIX rpymnmax MIPOBOAMIIUCH
OJTHOBPEMEHHO, OJIHOPA30BBIM METOJIOM
uccnenoBanns) (tadmn. 1, puc. 1) [13, 14, 15].

Tab6smua 1. Pacnipenesienne 1aTo10ruy CTONbI B MOMYJISIIUHK N0 BBI3LIBAIOIIHM (paKTOpPaM

[pnobperennas ¢
[IpubnusurensHbIN BO3PACTOM [Ipuobperennas
Covina NPOLEHT Pa3HBIX EN—— (Bo3pactHbIe TpaBMamu u I[IpuoGpereHHast
Ha(It:)e)J]'ICHI/ISI [aTOJIOTHH p (ﬁ%) [aTOJIOTHH, ApYTUMH Hey106HO
(pa3Hoii creneHm) BBI3BAHHBIC MO0OHBIMU 00yBbio (%)
B rpyme (%) BHYTPCHHUMH tbaxropamu (%)
3abosieBanusiMu) (%)
5%[;?1; 423 39,1 - 012 2,08
Hern )
10-16 et 49,7 39,3 3,11 7,29
ggps"scl‘:j 76,8 22,7 9,19 7,8 37,11
Bpocibie 89,1 21,93 17,15 9,55 40,47
Crapue 55 net
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Pacr[pe,ueﬂeHHe [IaTOJIOIHH CTOIIBI B ITOITYIIAIIIT
10 BEISBIBAFOIITHM [bBKTOpaM
45
40
33
30
25
20
15
10
5
0
Jere 5-9 mer Jern 10-16 mer Bspocnete 17-33 Bspocmete 33-35 Bspocmele
net net Crapme 55 et
u Bpommersst (Y0)
IprobpeTerHas ¢ EosPacTOM (EOSPACTHEIE NATONOTHE, EEISEAHHEIE EHYTPEHHHME
sabonepanmam) (¥4)
[IprobpeTeHHad TPAEMAMH H JPYTHMHE ODoA00HEDH harkTopass (o)
B [Ipnotperennan BeyaobH0H 0OyERRD (H0)
Pl/lcyHOK 1. Pacrlpe)le.ﬂe}me MaToJIOTMM CTONBI B MMOIYJ/JISIIMU MO BbI3BIBAIOINUM (llaKTOpaM.
Haz[o OTMETUTb, YTO HACCJICHUSA BO3pPAaCTOM )qu)OpMaHI/II/I 1 OTKJIIOHCHHUS pa3H0171 CTCIICHHU

oonee 40 ger, Mamo uHGOPMALHIO HMEET O
COOCTBEHHOM BPO’KAEHHOM IIaTOJIOT MU CTOIIBI U JTalTN
npubau3uTenbHblii  otBeT. C  3THM  0OBSCHSETCS
HU3KH ITPOLEHT BPOXKAEHHON ITATOJIOTHUH y B3POCIIBIX.
UYro kacaercs NpUOOPETEHHBIX IATOJOTHH, B HX
yrcine  OOBEAWHEHbl  TATONOTHH:  BBI3BaHHBIC
BHYTPEHHHUMH 3200JIeBaHUSIMHU U HEYZ0OHOH 00YBBIO,
KOTOpBIE B CBOIO O4YEPEAb BKIIIOYACT B CEOS psA
MaTOJIOTHH:

1) Ilaromormm, BBI3BAaHHBIC BHYTPEHHUMH
3a00JIeBaHUSIMH, KOTOpBIE MOTYT BBI3BaTh JpYyTHe
COIYTCTBYIOLIME 3a00JIEBaHMS: aHTMONATHYECKHE,
HeWpomnaTuiecKue " KOMOMHHPOBaHHbIC
(cmemannbie) Gopmbl (B TOM 4ucie aedopMaruu

ONOPHO-ABUTAaTENbHOTO  ammapara). B dumcie
KOMOMHHUPOBAaHHBIX 3a0oseBaHuN BXOJUT:
aHruonarya ¢ HeiponarueW; aHruomarua

0CTE0apTPONaTHEN; aHTUONAaTHA C CHIIEPKEPaTO30M;
aHTHONaTHA C HeljpomaTHed W  ocTeomaTuei;
aHrgonarua ¢ (IJIerMoHOM; aHTHOIaTHa C sI3BOM (B
TOM 4Hcile auabeTHyeckas s3Ba); OCTeoNaTHa C
THIEPKEPaTO30M; HEUpolaTna C aHTHomaTHhel, ¢
ocTeonarhe 1 ¢ s13BoM (B TOM 4HcIie auadeTndeckas
sI3Ba); HEUPOIaTHs C OCTEONaTHel, HEeUpomaTus ¢
«HEBpoMOM MoptoHa» [16];

2) Tlatomoruu pasHOW CTEMCHH, BBI3BAHHBIC
HeynoOHO# 00yBpro: BamprycHas nedopmarius
OoJiplllero manibla, MOJIOTKOOOpasHbIE  ITaibIbl,
KOI'Te00Opa3HbIe MaIbIbl, MO30JIH (Ha Haablax H/Hin
Ha IUIQHTAQpPHOM YacTH CTOIBI), pas3HbIe THIIBI
MeXaHWYecKHX s3BoB, HeBpoma Moprona, Gomu B
CyCTaBax MaJblleB, OO B TOJEHOCTOITHOM CYCTaBe,
OCJIOXKHEHHUS: IJIOCKOCTOIINH, H30BITOYHOMN
[IPOHALIUH, 10/arpsbl, NATOYHON LIIIOPBL,
JIMa0eTHYECKOH CTOIBI, aHTHOMATHH, OCTE0apTPUTOB
W HeHpomatuii M Apyrue pazHooOpa3HbIe MaTOIOTHH,

(TaToIOTHK JIETKOM, CPEIHEH M CII0KHOM TSHKECTH).

[Tepen mccnenoBaTenssMu craja 3aj1ada, IyTeM
TIIATEJILHOTO ~ JIMHAMUYECKOrO  HaONIIoieHus 32
CTOTIIAMH HACEJICHUS, BBIIBUTH TE COBOKYITHOCTB,
KOTOpbIe mpuoOpenu jaedopMmarviv  CTOM, WM
TTOJTYYHITH OCJIOKHEHHE CYIIECTBYIOMICH IMaTOJIOTHH C
UCIIOJIb30BaHUEM HeynoOHo# o0yBblo. To, dro
MATOJIOTHS CTOTBI C BO3PACTOM IIPOTPECCHPYET, 3TO
y)K€ MHOTOKpaTHO OBUIO JIOKa3aHO C IIyTéM
MHOTOYHCIIEHHBIX HaOmoaennu [15].

Konkpernee cramu 3amaud MPOQMIAKTHKA H

neueHus. C 1enpl0  BHEAPEHUS B  IMPAKTHUKY
MOJTy9EHHBIX JAHHBIX, pa3paborana psin
peKOMEHJalMu M METOJUYecKoe  mocobue,

pacrpocTpaHeHHE KOTOPBIX BKIJIIOYEHO B IUIaHE

UCCIIeIOBATENbCKAX  paboT.  JlIsg  ymydlieHus
CHaO)KeHMs1 pUHKA ynoOHOH  00yBbIO,  OBLIO
paspaboTaHa CTaHIAPTHBIC [aHHBIC, BHEIPCHHBIC

KOTOPBIX Oy/JIeT 000CHOBAHHO TOJIBKO ITOCIIC OMBITHOM
IKCIUTyaTallii MapTUU OOYBH, CO3[aHHOW MO 3THX
JaHHbiX. OnbITHAs mapTUs OBUIO  CO3AHO IS
B3pOCIIOTO HAcelieHHsl, B OOJBIIMHCTBE KOTOPBIX
OTMEYEHBI TATOJIOTUH, MPUOOPETCHHBIC HEYHTOOHOM
00yBbI0 (B OCHOBHOM BajbrycHas Jedopmarus
OopIero manblla, MO30NH (HA Manblax), pa3HbIC
TUNBI MEXaHWYECKUX s3BoB, HeBpoma MopTtoHa,
o B cycraBax, OCIOXHEHHsS ILJIOCKOCTOIHH,
mojiarpa, MmsToYHasl IImopa ¥ JAuadeTHYecKas CToma.
BosnbiinHCTBO JHI, BKJIIOYEHHBIX B IKCIIEPUMEHTE,
BeJICT aKTUBHBIA 00pa3 JKW3HU, W HeynoOHas o0yB
BBI3BIBACT JUCKOM(MOPTHBIC OIIYIICHHUsS pa3HOii
HATPaBIICHUU.

3agava cocTosuia B TOM, YTOOBI c03JaTh 00YBb
KaKk KOM(OpPTHOTO, TaK ¥ OPTOMEANIECKOTO (TOUHEE,
neyeOHOro) HasHaueHus. s atoro Obu1 0OpaboTaH
ps  cOYeTaHWH MOTPEOUTEIbCKUX  I1apaMeTpoB
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o0yBH, W3 HATYpadbHOW KOXH, Ha IIOZOIIBE
U3 UBHOCOCTOWKHX, C  MSITKUX W YOPYIHX
MOJINMEPHBIX MATE€pPUANIOB, WM IIOPUCTON PE3UHBI,
CIOCOOCTBYIOIIEH  XOpomIeil aMopTH3almMu  TIpH
xogpbe [1, 5, 7, 16]. Pa3mMepHO-TIOJHOTHBIH
ACCOPTHMEHT ONBITHOW MapTHH OBIJIO  CO3JaHO
CIIEUANBHO JJIS1 UCCIIEyEeMOU rpynisl [2, 4].

OpToneaudaeckas 00yBb JODKEH UMETh HAyJHO-
000CHOBaHHBIN YHCIIO MOJTHOT (O0JIBIIE, YeM OBITOBAs
00yB). B mporecce pacuéra pazMepHO-TIOJIHOTHOTO
ACCOPTHMEHTA K pacuéTy uucia MHTEpBaia IOJHOT
ObUTO yaeraeHO ocoboe BHUMaHKHe. Oco00e 3HAUYCHHE
3TOT BOIPOC TNPHOOPETaeT B CBS3M C OTIMYHEM
pa3MepoB MaTOJOTMYECKUX CTON OT HOPMAIbHBIX, a
TaKKe B CBS3U C HEOOXOJUMOCTHIO HCIOIBb30BAHNUS B
00yBH OpTONEAMYECKHX 3JIEMEHTOB, ITOCKOJIBKY
a0bcoJroTHas OOJIBIIMHCTBO OPTOIENUYECKOi 00yBH
YKOMIUICKTOBaHa BBHIHUMAEMBIMH CTEIbKaMH WU
MOJIyCTEJIbKAMHU C COOTBETCTBYIOLIEH ILIAHTapHOMI
YacTH  CTONBl ~ AHATOMHYECKH  IPaBHIbHBIMHU
napaMeTpamH, o0NafalomuMi POQUITaKTHYECKUMH
U TePaleBTUYECKIMHU CBOMCTBAMHU.

Opronenuueckass 00yBb  TEpareBTHUYECKOTI'O
Ha3Ha4YeHWsl  NpelHa3HaueHa Uil JIoAed ¢
NpoOJIEMHBIMHA HOTaMH JOJDKHO MMETh ONTHUMAaJIbHO
paccuMTaHHBII BHYTPEHHHH 00BEM, a HE IIPOCTO
OospIasi, Kak CYMTAIOT H3TOTOBUTENHM 00yBH. Bo
BpeMsi NPOEKTUPOBaHHS OObeMa MeperHeld YacTH
00yBH, JOJDKHO CTPOTO YYUTHIBATH 3aKOHOMEPHOCTH
pa3sMepHBIX NpU3HAaKoB crombl. CymiecTBylomue B
HacTosilllee  BpPEeMsi  MHOTOYHCJICHHBIE  (DUPMBI
opromenuyeckod Oo0yBM HE COONIONAIOT  3TH
3aKOHOMEPHOCTHU, YTO IMOATBEPKAACTCA H3YUYCHHUEM
naptua ux o0yBu. C yBenWUEHUEM OIHOW YacTH

00yBH JOJDKHO COOTBETCTBEHHO MMETH BIIMSHHE Ha
JpYrMX 4YacTed, M O5TO COOTBETCTBHE JOJDKHO
paccuuTaHo TOYHO, coONIOZas BCe METOJMKH,
KOTOpBIE HACTOSIIIEE BpEMS yiKe CYLIECTBYET [2, 4, 7,
9, 17, 18] u OBLIO UCMOJB30BAHO JJISI U3TOTOBJICHHUS
SKCIEPUMEHTAIBHON cepu 00yBH B Ja0OPaTOPHBIX
ycnoBusix  (tabm.  2-10)  [21-26].  OcrasbHbie
TpeOoBaHUS JUTSt OpPTOTIETNIECKOM 00yBH,
KacalolMHCsl ~ KOHCTPYKIMM M MarepHhaloB,
MHOTOKPaTHO OBIJIO MEpEeNnpoBEPeHO, YTOUYHEHO |
OIMyOJMKOBAaHO HAMHM ¥ HAIId PEKOMEHMIAIMH BO
MHOTMX  maptusix  o0yBn  OBbUIO  YCHELIHO
WCTIONB30BaHO, YTO B CBOIO OYepeAb BEI3BAI
TIOJIOXKUTETBHBINA OTKIIMK CO CTOPOHBI ITOJIb30BaTENEH.
MOHUTOPHHT  COCTOSIHHE CTON W Ka4decTBO
UCTIONB3yeMO OOYBH TPOBOIMIACH IO 3a paHee
pacnucaHHoO# rpaduKu, IOTpeOUTEM ObUTH CHAMU B
MMOCTOSTHHOM KOHTAaKT€ W OBUIM YYTCHHI BCE UX
3aMmedaHus u noxenanus [19, 20]. Oto mpuseno k
TOMY, YTO TIOCIIC 3aBEPIICHHS JKCIIEPUMEHTAIHHOM
OIBITHOM JKCIUTyaTalMy, IOJYYHIN ITOJHOIICHHbIC
obpas3ipl  mapTUU  opTomneamdeckoil  o0yBm. C
UCIIOJIb30BaHNEM MeToza ANMPOKCUMAIHH
KOHCTPYHUPOBaHHbBIX IPYHT-MOJEeH, nakera
OCHOBHBIX M BCIIOMOTATEIBHBIX JIETaJie BEpXHEU W
HIDKHEH vacth  o0yBH, Obul0  pa3paboTaHO
ONTUMANIbHAs ~ CHCTEMa  Pa3MEepHO-TIOJTHOTHOTO
ACCOpPTHMEHTA, cucreMa BO3pPACTHO-TIOJIOBO
KJIacCH(UKAIMA ¥ KOHCTPYKIHS OPTOIEIUICCKON
00yBH /11 MaccoBOTO MpoM3Bo/CTBa. K cokanenuto,
B CTaHJapTax HE YYUTHIBACTCS IOXKHIIOW BO3PACT
Hacenenus (tadn. 2). MccrnemoBanrneM MHOTOKpPATHO
OBLIO JIOKa3aHO, YTO 3TO IPyIIa HYKAAETCsT 0CO00ro
nmoxaxona [1, 16, 19].

Taﬁ.lmua 2. OCHOBHbBIE CTATHCTHYECKHE XAPaAKTePUCTUKH Z[HaﬁeTPl‘leCKOﬁ CTONBI MOKUJBbIX

Cpennee 3Hauenne | JlnuHa Oo6xBar Oo6xBar OO0xBaT B upuna upuna upuaa
pa3MepH0r0 CTOIIbI BHyTpeHHOFO Hapy)KHOFO Cepe)lI/IHe BHyTpeHHOI‘O Hapy)KHOI‘O H;[TO‘{HO
NpU3HAKA ny4Ka ny4Ka CTOIIBI ny4ka ny4Ka i yactu
249821 934395 238,375 242,975 95,200 94,375 72,575
JKeH1uHbL 5
27265| 955 085 261,622 264,280 105,756 104573 | 78,098
My KUIHHbBI 9

st pacdyera MONHTHOIO AacCOPTHMEHTa, C
MOMOIIBI0 TPOTPAMMBI, COCTAaBJICHHOW Ha OCHOBE
CIICUAIBHOTO AITOPUTMa HEOOXOAUMBI CIIEIYIOLINE
naHHbIe (Tabu. 3):

L, - MunnmanbHoe 3HaueHHe JUTMHBI CTONBI B
COBOKYITHOCTH BBIGOPOUHOTO HACE/ICHHUS

R, - MunnmanbHoe 3HaueHne 06XBaTa CTOIbI B
ceuennu 0,68/0,72 L ;

hR - MHTCPBAJI IIOJIHOT;

N, - 4MCJI0 NOMHOT JJIs Ka)KJOro pa3sMepa,

N_ u Ny - uucno pacnpenenenns noL u R

(370 3HaYeHME HYXKHO U1 pacyeTra 4YHCIa, II0

¢opmyne CuMIiCOHa, B HameM ciIydae INpHMEM
paBHbIM 10);

L - cpennee 3nauenne mmHa cTorms;

R - cpennee 3nauenne o6xBata B TyukoBOii
YacTH;

O| - CpemHEKBAJIPAaTHYHOE OTKIOHEHHE
pas3Mepa CTOIIHI;

Og - CpPEOHEKBAAPAaTHYHOE  OTKJIOHEHHE
o0xBaTa B IIyYKOBOH 4acTH;

I g - KO3bUIICHT KOPPESLHH;

Ny - 4ucao pasmMepoB 00yBH B COBOKYITHOCTH.
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Taoéuuna 3. Ucxonanblie JaHHBIE 118 Pac4éTa pa3MepHO-MOJHOTHOI0 ACCOPTHMEHTA

Tapamerp S - BO:paCTHO-HOéIOBLIe rpyrIGHLI - -
L mm 155,8 180,1 208,2 234 236,7 239,9 261,4
R mm 160,7 172,7 192,3 210 213,8 221,7 235,3
W mm 62,23 68,34 74,7 83,05 84,89 88,6 95,3
o, mm 9,6 13,37 13,6 11,6 13,3 10,1 11,2
o mm 9,4 10,24 11,96 13,6 13 12,5 13,9
Ow mm 43 5,19 5,34 6,6 5,8 5,4 5,9
M g 0,59 0,6 0,61 0,49 0,58 0,37 0,61
M 0,42 0,58 0,56 0,57 0,59 0,57 0,6
law 0,45 0,52 0,57 0,65 0,61 0,69 0,69
h, mm 5 5 5 5 5 5 5
h, mm 6/8 6/8 6/8 6/8 6/8 6/8 6/8
h, mm 3 3 3 3 3 3 3
N sisr 3 3 3 3 3 3 3
ni 10 10 10 10 10 10 10
n. 10 10 10 10 10 10 10

Taoauua 4. HpO].lel-[TH()e COOTHOIIECHHUE MOJHOT B COBOKYIMHOCTH IO TEOPETUYCCKUM U SIMIIMPUYECCKUM

AAHHBIM
Howmep Bo3pacTHOM rpynibl
WHaTepBan momHOT (MM) 2 3 4 5 6 7 8 Cpennee

3HAUEHHE
V3Kt 28 30 32 31 30 31 32 30
 Cpemmii |40 |40 |38 |37 |38 |37 |36 |38
Teopemieckoe TlonbHBIi 32 30 30 32 32 32 32 32
pactipeAeieHie V3Kuid 27 29 31 32 30 32 31 30
8 | Cpenuuii 44 43 41 39 41 39 39 41
[MonpHbI# 29 28 28 29 29 29 30 29
V3Kwuit 24 23 25 23 25 26 25 25

OMmuprdecKoe

pacnpeneieHue Cpe):[HI/Iﬁ 48 47 45 48 49 42 47 46
ITonbHbIH 28 30 30 29 26 32 28 29

Tabuuna S. PannonanbHbIi pa3MepHO-TIOJTHOTHUH ACCOPTUMEHT HacejeHus ['pysun.

'pynma Ne 2 3 4 5 6 7 8
VcxoiHast MOJIHOTA MM 160 172 192 210 214 222 235
HHTepBan NOJIHOTH MM 6 6 8 8 8 8 8

VicxonmHasi muprHa Cliea MM 62 68 75 83 85 89 95
WHTepBai MIUPUHE MM 3 3 3 3 3 3 3
| 140 6
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Pazmep 145 10.5
00yBHu 150 155
155 20.5
160 21 2.5
165 15 6
170 9.5 9.5
175 2 13.5
180 15.5
185 15 2.5
190 14.5 6
195 12.5 9
200 7 11.5
205 4 15
210 16 4 3.5
215 13.5 75 5 1
220 10 12.5 9.5 1.5
225 8.5 16 12 9
230 6 16.5 15.5 16.5
235 2 17 16 19.5 1
240 13 14.5 19 3.5
245 8 115 15 8.5
250 4.5 7 10 13.5
255 1 4 5 14
260 15 0.5 17.5
265 16.5
270 13.5
275 8
280 3
285 1
Taonauua 6. Pexomenayemblie BUAbI 00YBU
I'pynna Bugsl 00yBH Pa3mepsl Uwncno nmonaoT | BricoTa kabiryka
5 | fiesouca | YO HOTYOOTHHKH, | 55 55g 3 20-30
OOTHHKH, MOTYCATIOrH
6 | Mamanx | LLovOommHKH,  GomuHin, | 556 ogg 3 15-25
HOJTyCarloru
7| Kenmpumer | [LOOOTHHKH,  BOTHHIH, | 55 H7g 3 ¢- 20
MOy CANOrH
8 | Myscuuup | 10YOOTUHKH, - GOTHHKN, | 545 305 3 15-25
HOJTyCaroru

HpuMeanue: B 3asucumocmu om cocmosnus cmonvl u KOHCMpPYKYUuu 3a20moeKu, ons d)ukcauuu Ha cmony, 06y6u
Modxcem Oblmb OCHAaWeHa.: MOJHUAMU, WHYPKAMU, NPANCKAMU UTU PE3UHOBbIMU JIEHMAMU.

Texuuveckue TpedoBanus (Tadn. 7-10):

Tabauuna 7. lonycTruMble TOJIIMHBI 1eTajeil 00yBM VI BepXa U MOAKJIAIAKH

Tonmuua neraneit (Mm) VYyactku
KOXKH, U3
No Ha3zBansie R, " " KOTOPBIX
[ neTanei Py IlTerpo 03bs | TEISTYbS Brpoctok | 3amme 0a JUIA JOTIKHO
mKypa | Koxa MOMKIIANKH | prnenary,
JIeTasIb
1. | Coro3ka, HOCOK,| nmerckas | 0,5-09| 0,6-1,0| 0,7-1,2 0,8-1,3 0,7-1,2 06-11 Yenpax
BHEITHHUHA B3pocinas | 0,6-1,1) 0,7-1,2| 0,8-1,3 0914 | 08-13 T P
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3aHUH pEMEHb,
peMeHb JUTSE
KpEIUICHHS
Co Bcex
IIJIOTHBIX
nerckag | 0,6-0,9| 0,7-1,0| 0,7-1,1 0,7-1,2 0,6-1,1 YaCTKOB
2. | bepew, sajui | an | 0611 | 0.7-11| 07-12 | 0813 |o07-12| &1L yxom,
Kpome
OJIst
SI3BIUOK, Co Bcex
3 HaJI0JIOYHUK, nerckas | 0,5-10 | 0,6-1,1| 0,5-1,0 0,5-1,0 0,6-1,1 06-11 IUIOTHBIX
" | mooMHBII B3pocnas | 0,5-1,0| 0,6-1,1| 0,5-1,0 05-1,0 | 0,6-1,1 T Y4acTKOB
pEMEHb KOXKH
4 | crenxa JeTCKas - 0,6-1,0| 0,6-1,0 0,6-1,1 ) 06-11 IUTOTHBIX
) o, B3pocnas | 0,6-1,0 | 0,6-1,0| 0,6-1,0 0,6-1,1 i Y4acTKOB
BHYTPEHHHUI
o KOXH
3aJTHHI PEMEHB,
Co Bcex
ITOTHBIX
5 T'onenume, nerckas | 0,6-1,11| 0,6-1,1| 0,7-1,2 0,8-1,3 ) 0611 Y4acTKOB
" | mepen B3pocnas | 0,7-1,2| 0,7-1,2| 0,8-1,3 0,9-1,4 N KOXH,
KpoMme
OJISt
Co Bcex
ITOTHEBIX
6 T"onenwine, nerckas | 0,5-1,11| 0,6-1,0| 0,6-1,1 0,7-1,2 i 06-11 YYaCTKOB
" | Geprm B3pocnas | 0,6-1,1| 0,6-1,1| 0,6-1,1 0,7-1,2 B KOXH,
KpoMe
OISt
Taouuua 8. Tonmuna geraneit HU3a B roToBoil 00yBH
Tonuna neraniet B | Y4acTKu KOXH, U3
Hasparsie MeToK KperieHus rOoTOBOH 00YBH (MM) | KOTOPBIX JOJDKHO
Ne N Hazpanue marepuana 00yB BBIPE3aTh J€Tallb
neTanen HHU3a s 00yB Jyist
. B3POCIUX
JIETEMH
1. | Honmomsa KJICCBOH, . Koxa kpymnroro 3,1- 3,6 3,7-4,2 qernpax
CaHIAJIbHBIH pOraToro CKora
KJIeEBOH, INTHEBOM, MOpUCTast pe3rHA HE
PesunoBas o HE MEHEE
2. S CTPOYEHHO-KIICCBON Mapku «By» mo 'OCT MeHee 60 -
12632-79 6,0 !
Koska kpymHoro XOPOIILO
3. | Crenka KJIEEBOM, JINTHEBOM poraroro ckora 18-2,1 2,0-2,3 CrJIa)KEHHBII
BOPOTOK U IOJISI
4. | TInardopma | crpoueyHo-kieeBoi | Boiinok nomyBansHHAS 4-8 4-8 --
TSI BCEX METOJI koxxa 'OCT 1903-78 Yernpak U XOpoIIo
5. | 3agauk 2,1-23 2.3-25 CTrJ1a)KEHHBII
BOPOTOK U TOJISI
JUTSL BCEX METO]T Yerpak U XOpoIo
6. | ITogHocka koxxa 'OCT 1903-78 16-1,9 2,0-2,3 CIIIasKEHHBIN
BOPOTOK U TOJIsI
Pesunosas (bopmmpoBanHas 10 1o
1. JUTSI BCEX METO]T MOpUCTast pe3rHA 6pas o06pas -
Tk TOCT 12632-79 obpasily | obpasity
8. | Cynunarop JUTSL BCEX METO/T MeTajb - - -
[ ]
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9. | IpacTuika | KJIEEBOM, TUTHEBOM cMech - mieperd -t - - -
XJIOIIKOBOT'O BOJIOKHA
Ta6auna 9. [IpoyHocTh coeuHeHUs1 AeTajell 3ar0TOBKHU
paspymiatomiast Harpy3ka Ha 1 MM JJTHHBI IIBa JTst
Marepwuai ist Bepxa KaXJIoro obpasma METO/1 UCIIBITAHUS
OJIMHAPHBI 1I0B JIBOWHOM IIOB
TENEHOK, BBIDOCTOK, B 85 110 FOCT 9290 — 76
KOMOHMHAIIMH C TKaHbBIO
TIeBPO, KO3IHHAS, 3aMIITe 7,0 8,0 I'OCT 9290 - 76

[IpouHOCTh KperieHus] HU3a K 3aroTOBKE MpHU
KIICEBOM u JUTHEBOM MeToJIe JTOJDKHA

COOTBETCTBOBATHL HOpMaM, IMMPUBECICHHLIM B Ta6nnue

10.

Taéauua 10. IIpouHocTs KpenieHNs HU3a K 3aroTOBKe NMPH KJIeeBOM M JIHTheBOM MeToje.

Marepual NoA0MBbI

IMPOYHOCTDb KPCIUICHUSA HC MCHCC

MCTOA UCTIBITAHUSA

Kr/cM
KOXa 13,0
MOPHCTAask pe3uHa FOCT 9292-82
MOHOJIUTHAsI pe3UHA 18,5
MOJINYpETaH
Jns co3maHus panMoOHANBHON OOYBH, JTODKHO noTpeOuTenei MOIJIA mo100path cebe
YUUTBIBATH BCE BBIBOJBI, YTO OBUIM IIOCTHXKCHBI B panuoHabHy0 00yBb. J[iis yacTu mokynarenei oHa
pe3ynbTare  MHOTOYMCIEHHBIX  MCCIIeIOBaHHH, OyzeT y3Ka, IPyTuM CIHMIITKOM IIUPOKA U PAKTUICCKH
MOTOMY, YTO HEyJoOHasi 00yB HE  TOJBKO HepanuoHalibHa. [IpOLEHT  YIOBIETBOPEHHS HE
BEIODOIICHHBIC ~ NICHBIM, HO W  MHOXECTBO npeBbImaeT 35%, Tak Kak MpH U3TOTOBICHHS O0yBH
MpUOOPETEHHBIX u MIPOTrPECCHPOBAHHBIX no Tpém mosHOoTam, nocturaet g0 80-85% [2, 4, 11].
3aboJieBaHUi: IUIOCKOCTOIIHE, BapUKO3HOE Oco00 MHOro HapeKaHuil cpeau JIIOAEH CcTapiiero
pacmmpeHue BeH, BPOCIIHE HOTTH, MOJIOTKOOOpaszHe cpennero Bospacta 50-60 Jer, xoTopble naxe 0e3
TTANTBIIBL, BaJIBTyCHAS Je(OopMaItis CTOIBI U OOIBIIETo BBIPOKEHHBIX JIe(hOpMaIluii CTOM HYKIAIOTCS B 00yBH
nanblia, HeBpoMa MopTOHa, MO30JIM, HATONTHIMMN U MOBBIIICHHBIX ~ TOJHOT, TI0  CPaBHCHHIO  C
T.10. [29-32]. Bpaun-nmoauatpsl HEPEAKO HAa3bIBAIOT JIEWCTBYIOIIMMU MOJHOTAMU.
9TH  TPOOJEMBI  «OOYBHBIMH», TaK  MHOTHE Ocoboe BHHMaHWE JOJDKHO OBITH YJIETICHO
3a00JeBaHKsl  CTON  IPOBOLMPYIOTCS  UMEHHO npodunakTike 3adosieBaHuil U AedopManuii crom,
HETPaBIIIBHO MTOI00paHHON 00YBEIO. HAYMHAs C PAHHET0 IETCKOro Bo3pacta. C 3ToM [ebio
Ilepen  W3rOTOBUTEISIMH  OPTONEANYECKHX pPEKOMEHAyeTCsl TUHaMUuYecKoe HaOJIoJeHne 3a
jgeranieit  o0yBH,  IOCTOSHHO  CTOST  3a/1a4d pa3BUTHEM CTON JI€TeH, JMarHOCTHKAa paHHHUX
obecrieueHust HaceJIeHHs OpTONEANIECKUMHU MATOJIOTHH, UX JUCIIAHCEPHU3AIIHS IIPH TIOA03PCHUU Ha
pUcIocoOneHusIMu. M ieaabHbIM CYMTAIICS TPUHIIAIT pa3BuTHe cratuueckux jgedopmanuit  ctom U
WHJIUBU/IyAILHOTO H3TOTOBIICHUSI OPTOMEIHUYSCKUX CBOEBPEMECHHOE  MpOQUIAKTHKA, H  JICUYCHHUE.
CTEJIEK C MOCIIEAYIOLIMM KOHTPOJIEM OPTOIe/Ia IPH UX Heobxonumo yrIIyOnsTh KOMIUICKCHBIE
UCMONB30BaHuK.  Jl0  HACTOSINEro  BpPEMEHH (usnonoruueckre, OHOMEXaHHUECKUE UCCIISIOBAHUS
HEBO3MO)XHO TPUOOpECTH neTanell IUisl MpeBEHIH C IIETbI0 M3YYCHHUS MATO(PHU3MOIOTHICCKUX CIABHIOB
nedopmanmi M TEpanMM  BBIMICTIEPEUUCICHHBIX npu jgedopMalMu CTOM, a TaKKe Uil Pa3paboTKu
OoJie3HeHHBIX siBJIeHUIL. be3 Takoro npucrnocobieHus, METOJIOB TEpaliMd C  IPOTrPECCUPOBAHUEM  yXKE
MOBCEIHEBHAsE O0yB He OOJerduT, a TOJBKO pa3BUBABIIMXCS AePOpMAITHiA.
MIOCIIOCOOCTBYET MIPOTPECCUPOBAHUIO 9TUX YduThIBas aKCelepaIuio JIETCKOro HaceICHUs,
nedopmanmii. Kpome sroro, HecMoTpsi Ha TO, 4YTO BOIPOC O CHAa0XECHUHM OOYBBIO CTApIIMX JIETeH |
CTaHaPThI YUYHUTHIBAIOT, MHOTOYHCIICHHBIMH MOJIPOCTKOB TPEeOyeT MepecMoTpa U PaJUKAIBLHOTO
UCCJICJIOBAaHUSMH JIOKa3aHO M B IUIaHAX OOYBHBIX pemieHUsT ¢ TeM, 4TOOBI  OOCCICYHUTH WX
MPEATIPUSTHIA (hopmanbHO MIPEAYyCMOTPEHO COOTBETCTBYIOIIEH OOYBbIO, YUHUTHIBAs BPEIHOE
HEOOX0MMOE KOJIMYECTBO TTOJIHOT, MPAKTHUECKH JI0 BIUSIHHEC OOYBH Ui B3pPOCIBIX, KOTOPOH OHH
MTOKyTIAaTeNsl TOXOAUT OOyBb OJHOW TOJHOTHL. DTO BBIHYKJICHBI TTONTb30BaThes [4, 27, 28].
CJIMIITKOM MaJIo, YTOOBI C OJJMHAKOBOW JITHHOH CTOITBI
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Y4uTeiBas OONBIIYIO BapHaOeTHHOCTH CTOI B UX
CTPOEHHMH, CIIEyeT Hapsiay C yCOBEPIICHCTBOBAaHUEM
KOHCTPYKIIUU KOJIOJKH, 0c000€ BHUMAHUE OOpaTHTh
HA TTOBBIIIICHNE KaYeCTBA HCITOIB3yEMbIX MaTCPHAIIOB
C LEJIbIO YMEHBIICHUS Beca, )KeCTKOCTH U YITyUIlIeHne
JIPYTUX KadecTB 00yBH.

B cBsi3u ¢ yBenaMyeHHEM IPOLEHTa HACENICHHUs
MTOKHJIOTO BO3pacTa BOMpOoc 00 oOecredeHnu 3TOu

TPYNIBI  HACEICHUS  palMOHAIbHON  00YBBIO
3achmykuBaer ocoboro BHUMaHuHA. OnHOW M3
HEOTJIOXKHBIX  3ajad  sBJSIETCST  OOecreveHue
JIOCTATOYHOTO  KOJIMYECTBA  OOJBIIUX  IOJIHOT,
UCIIOJIb30BaHUE JI0OPOKAYECTBEHHBIX MATEPHAIOB
TUTS o0yBH, OTBEYAOIIUX TUTUCHUYCCKUM
TpeOOBAHUAM.
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TAXABH B I''TA3AX COBPEMEHHHUKOB U IPYI'UX YYEHbBIX

Annomayusn: B cmamve uoém peus o cmamyce uzgecmuo2o xanagumckozo yuernozo Aoy /caghape Taxasu. B
YACMHOCMU, Y4yeHvle, pacckazviearoujue o Ouozpaguu NOKoAeHUl, Npedocmasnaom GadCHyI0 UHGOPMAYU o
MHEHUAX YIieM U U36ECHBIX TUYHOCTell 8 Cghepe UCTAMCKUX HAYK PA3TUYHBIX 310X 0 cmamyce A6y [cagapa Taxasu
cpedu HayuHoeo Knacca. B cmamve oceewaromes OanHvle KAK X8aneOHO20 Xapakmepa, mMaxk u KpUmuyecKoz2o
xapaxmepa 6 omuowenuu A6y Locagapa Taxasu. Ananusupyemcs ungopmayus Kpumuueckoeo xapaxkmepa u
ONPOBEPIHCEHUS K HUM CO CHIOPOHbI U3BECHIHBIX Y UEHBIX.

Knrouesvie cnosa: umam, myxadouc, uimy-n-xaouc, ynymy-1-Kyp ‘an, Taxasu, waguum, xanagum, kpumuka,
noxsana.

Beeagenue KpuTuke. Jleno B TOM, YTO HM OJUH M3 BEIUKUX

W3BecTHBIE y4eHBIE, COCTAaBHUBIIME «TadaKaT» YYEHBIX HE MOl OCTaBaTbCsi B CTOPOHE OT
(<<6Horpad)1/11/1 TTOKOJICHHIA», JIUL, XKHUBIIUX HA MPOTIKEHUU KPUTUYECKHUX HaIaJIoK.
OJIHOTO W TOTO JKE OTPEJIENEHHOTO OTpe3Ka BPEMEHH) U TaxaBu ObLI OJHAM U3  MYDKTaXHUJIOB,
pacckazaBmue Ouorpaduto A0y [xadapa Taxasu CHHUCKABIIUX yBKCHHE CIIC TMPH IKU3HU WU
(853-9331r.), OT3BIBANKCH O €ro JHYHOCTH C MPUHOCHBIINX TMOJB3y IOpyruM. llpomsBeneHus
OoNBIIUM yBa)kKeHHEM. B Hadane KaxJIoro JISCTHOTO TaxaBu, KOTOpBIC COXPaHWINCH JIO HAIINX IHEH,
OT3bIBA WJIM KOMMEHTAPHS eCTh ()pa3a «B CBOE BpeMs TaK)Ke CBUJIETEIBCTBYIOT O €ro OecHpereaeHTHBbIX
OH ObLI MpeaBoauTeNeM Beex xanapuros Erunray. 3HAHHSAX. DBONBIIMHCTBO aBTOPOB  BCIHOMHHAIOT

Cpe)m OHI/IcaHI/Iﬁ, COYMHCHHBIM B €ro 4eCThb TaxaBu ¢ moYTEHHEM U TTOXBAJIOH. CTOHLKO IIOXBAJIbI,
HUMEIOTCSI U KPUTHUYECKUE OT3BIBBL. B 3TOM KOHTEKCTE CKOJIBKO MOYKHO CKa3aTh 00 OTIEIbHOM YYECHOM, BCE
HEOOXOJMMO  CHayaja  IPUBECTH  OIHCAHUS, 3TO OBUIO CKa3zaHO 1O oTHomeHuto k TaxaBu. Ero
BOCXBAJISIIOIIE €ro IEPCOHY, a 3aTeM MepedTH K TUIOJIOTBOPHOE TBOPYECTBO BO MHOTHX 00JIACTAX
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HayKH, €r0 BBICOKAas HPAaBCTBEHHOCTb M 00pa3LioBOE
MOBEJICHUE, €ro  JesITeIbHOCTb B KauecTBe
3aMECTHTENS] Kamus, CeKperaps cylda, Ha JpYyTrux
JIOJIDKHOCTSIX CHCTEMBI MPaBOCYIUs MPHUBEIU K €Ie
OoJibIIeMy MPU3HAHUIO M YBEJIMYEHUIO MOXBAIBHBIX
OT3BIBOB.

Anamu3. Camas 1leHHas U3 BO3/aBaE€MBbIX
TaxaBu mOXBal — TO, YTO €My OBIIM IPHUCBOCHBI
3BaHUS (AKX, MYJ/DKTaxuj, MyXaJauc, Xapusz H
MYCHUJL.

B meuwetn Amp B Dycrare -cyuecTBOBaIU
KPYXXKH  (KJIacChl) ~MY/DKTaXuJoB U (haKuXOB
pa3MYHBIX Ma3xaOoB, TIe caMBbIi MAJIOUHCIICHHBII
KPY)XOK Obl1 XaHapuTCKuil. B KoHIEe KOHIIOB, B
Erunre OblIM  O4YEHb  CHJIBHBI  CEKTAHTCKHUE
NpeApaccyAkd. beim BpemeHa, Koraa XaHa(UTOB
u3ronsuin u3 Meuereid. Ilepexon TaxaBu, BEIMKOro
IOpHCTa U MyXaJIUCca, POJUBILErOCs U BBIPOCIIETO B
Erunre, u3 ma3xaba madu uToB B XaHa(DUTCKUil
Ma3xal, CTal, ¢ TOYKM 3PEHUS ETHIIETCKUX YUYCHBIX,

BechMa BaxHBIM coObitHeM. W mo TaxaBm
XaHaUTCKUH Maszxad OBIT TpeACTaBIeH

odHIHATEHEIMH MIPABUTEIILCTBCHHBIMU
yuypexnaeHusMu. Ho  mepBelM  IOJIHOLEHHBIM
XaHA(UTCKUM (baxuxowm, MYJDKTaxXUI0M u

myxaucom Erunra cran Taxasu. [1:26]

Banpummua Aiaum rooput: «bputo mmxma’
(enHOE MHeHUe), uTo TaxaBu sBIsIeTCs 00IagaTeNIeM
JIOCTOBEPHOCTH, HA0OXKHOCTH, HAASKHOCTH U
COBEpIICHCTBA; MMeN Oe3yNnpeyHsle A00pojaeTeNn 1
KauecTBa B 00JIacTH penuruu U Hayku. OH cuuTancs
CHELHUATIICTOM B ONpPEACICHUH HAacMX W MaHCYX, a
TaKkKe B  HCCICJOBAHMM  IOCIEIHUX  JICSTHUM
[Mocmannuka Asuraxa (za OJarocioBHT ero AJutax U
npusercTByer). OH TakXkKe XOpoIIo pazdupajics B
HEJOCTaTKaX XaaucoB (uanamy-i-xaouc) W HX
NpUMeHeHHH (mambux), a TaKke B OKa3aHUH
NPEANOYTEHHS OJHOMY XaJUCy Iepel JpyruM
(mapoorcux). Iocne ero cMepTH B HCIAMCKOM MHUPE He
OBLITO HUKOT'O, KTO MOT ObI 3aMEHUTH eroy. [20:7-8]

bbb Takke erunerckue CyapH, KOTopble ObLIn
y Hero Ha ciuyx0e W OKa3blBUIM €My IOYTEHHE.
[Tpumepom storo sBistercs Kanwmit AGxypaxmaH noH
Hcxak ubn Ma’map [xasxapu. OH 3aHMMal 3Ty
JoMKHOCTh ¢ 313 roay xumkpsl. OOBIYHO OH KJal,
noka TaxaBW CsSIET Ha CBOETO KOHS, U TOJBKO IOCIE
9TOTO CaauiIcs caM, a eciii TaxaBu He caJuics, 3TOT
ToXe ocraBajcs nemuM. OH He CIEMMBAICH, TOKa
Taxasu He aenain atoro. Korga ero cpocuiu, nouemy
OH TaK IOCTyNaeT, OH OTBETHN: «J[ms MeHs 3To
«BapKUO» — 00s3arenbHO. B KoHIIE KOHIIOB, Taxasu
— 3TO Hall IPEABOIUTENb U YUCHBIH, U B TO )K€ BpEMs
oH Ha 11 et crapme meHs. [{axe eciu ObI OH OBLT Ha
11 gacoB crapie MeHs, a He 11 y1eT, MOst JOJIKHOCTD
KaJust He ObuTa OBl MpeIMeToM ropaocTu nepen Aly
JTlxadapomy. [3:T-1:628, 13:536]

U6n Mynyc ckaszam: TaxaBu Obll HAJEKHBIM
takuxomM. OH OBIT TOCIEIHHM TPEJCTaBUTENIEM

3TOTO MOKOJIEHHUS, ¥ TIOCIE €r0 CMEPTH HE POJAUIIOCH
TaKoro mnoxoJyieHus». [20:8]

Cpenu y4eHbIX, U3y4yaBUIMX Xaauchl y TaxaBw,
ObUTM W T€, KTO BBIACTSAI OXUH JCHb HEJCIH
cnenuanbHo Uit Hero. Kamuit A0y AOmyiia
Myxamman nOa A61a ObUT IpaBEeAHUKOM, HAOOKHBIM
YeJIOBEKOM, KOTOpBIA JIIOOWJI JroJed 3HaHUS H
OTKpBIBAJl UM CBOE cepime. Y Cyapu ObUIO CBOE
coOCTBeHHOE Hay4yHOE coOpaHMe, CBOM Kpykok. [1o
BeuepaM, KpoMe IMSTHUYHBIX, OH JI0 paccBera
IpernojaBajl HayKy CTyJIeHTaM, Bell HaydHbIC
muckyccun. MOH XaaukaH IUTHPYET €ro, 4ro
MEpPBYI0 HOYb HEAENN OH MOCBSIIAECT ETUNTSHHUHY
Mancypy non Hcmawmny, Bropyro Houb — Taxasu, a
TpeTbio HOUb — Myxammany Pabu JDxusuite. [11:T-
5:291, 7:T-4:105]

Wou Aonyn-bapp Manuku ckazan: «XoOTs OH
OBLT MpecTaBUTENeM XaHAPUTCKOTO Ma3xada, Mimam
TaxaBu nMMen OOIIMPHBIE 3HAHHS 1O BCEM JIPYTUM
Mmaszxabamy». [20:8]

AOy-n-MaxacuH B cBoeil kHure «aH-Hyxymy-3-
3axupa» nucan: «OH ObUI BEMTMKUM HMaMOM CBOETO
BpEMEHH, He uMen cebe paBHBIX B  (PUKX
(ropucnpyneHnun), XaJUCOBEICHUH, «axKam»
(npuHsATHH pemieHuil), «uxTtWwiady-n-anmma» (B
pa3HoOIIacHsX HWMaMoOB), a TaKXKe B JIGKCUKE U
rpaMMaTHYecKuX Haykax. Ero GecrieHHbIe pabOTBI —
JIoKa3aTenbeTBO reHust TaxaBu. OH ObUI OJHUM M3
CaMBIX BENMYANIINX XaHAPUTCKAX FOPUCTOBY. [20:8]

Non Kacup ckazam: «On Obul  (hakuxom
xaHauTcKkoro Masxaba, aBTOPOM psa IIOJIE3HBIX
paboT, OAHMM W3 CaMBIX TOYHBIX PAacCKa3YNKOB
XaJUCoOB, U y Hero Oblia (peHOMEeHasbHas (pemKas)
namstey. [8:T-2:1708]

Banpuanun AWHHM roBOpUT B JpPYyroM MecCTe:
«Takue MyTakaJIUMHUH (JIpEeBHUE YJEMbI), Kak
Tabapanu, Xarn6, Xymaiian u U6H Acakup, a Takxe
MyTaaxupuH (Ooyee MMO3/[HHE YJIEeMbl), TaKue Kak
Mussu, 3axabu u W6H Kacup, mpusHamy, 4910 OH
(TaxaBm) 3acimyxuBaet oBepusi. HuUKTo u3 Myapenos
HE OTMeyaJl HEeJOCTaTKW 3TOro 4eJIoBeKa B HayKe.
HecomHeHHO, 4TO OH OBLT BEMKMM HMaMOM CBOETO
BpeMeHH. OH PEeB3011Iel BCEX CBOUX COBPEMEHHHUKOB
B XaJHcax M JIOCTHI OYCHb BBICOKHX CTYINEHEH B

¢ukxe — ropucnpyaeHumu. Ecnu cpaBHUTH ero
paboTBl ¢  KHWTaMM  JpYyrUX  YY€HbIX  —
COBPEMEHHHUKOB, TO BC€ CTaHOBUTCS scHO. OH

OTHOCHTCS K MAJIOYHNCICHHOH TpyMNIe Y4YEHbIX,
KOTOpBIE OBUIM CHJIBHBI M B PalOHAJbHBIX, W B
MIOBECTBOBATENIFHBIX HaykaXx. B Haykax o puBasrT,
Xagucax, pumkan (paccka3zumkax) M Kacpary-l-
acaHua (MHOXKECTBEHHOCTH CaHa/la) €ro ypOBEHb H
BeJIMYNE HE yCTyNaJW ypoBHIO M Beinumio Mmama
byxapu n Mmama Myciuma. B HEKOTOpBIX cirydasix
OH JaXke mpeBocxoami uX. bombmoit 00beM puBasTt
(ero pacckazoB) SIBIISIETCS TOMY IOKa3aTeIbCTBOM.
[20:8]

Macnama n6H KaceiM B cBoeit kaure «ac-Cunay
muca: «OH  ObUT  3aCHyXHMBAIOLINM  JIOBEpHS,
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3aMETHBIM W YB@KAEMBbIM YYEHBIM, 3HATOKOM €CTh BTOpas IPyINa, KPUTHKA KOTOPOH OCHOBaHa Ha

pa3MYHBIX MHEHUWH, 4YEIOBEKOM, KOTOPBIH yMel
pa3nuyaTth TPOM3BENCHHUS pPa3HbIX Y4eHbIx». [3:T-
1:621]

3axupn Kascapu nucan: «Mmam TaxaBu — oauH
13 BEIUKUX MYDKTaxuI0B. B 3TOM He MOXeT OBITH
HUKakuX coMHeHHd. OH ocTaBui Haubosee IeHHbIE
TPYZABI KaK MO MOBECTBOBAHMIO (XajricaM), TaK M I10
mupaiiaty (pukxy). OH OIMH W3 HEMHOTHX YYEHBIX,
OBJIQJICBILIUX KaK XaJMCaMH, TaK U FOPUCIIPYICHIIUEH,
ocobeHHO  ycyny-n-¢pukx.  Kaxnaelii  yemnosek,
KOTOPBIN MPOYNTAN JIOOYIO U3 €r0 KHUT, IIOATBEPIUT
aTox. [20:9]

N6n Hamum B cBoem Tpyzae «an-duxpucry
mucan: «OH B CBOE BPEMS BBIJICIISUICS OTO BCEX CBOUM
YMOM U Ha00KHOCTBIO®. [9:31]

Amngap [lax Kammvupu rosoput: «Mimam Taxasu
ObUT UMaMoM (TIpEIBOAUTENIEM) XaHA(PHUTOB CBOETO
Bpemenn. OH Tarke ObUT OONamaresnieM OTrpPOMHBIX
3HaHUH O Ma3xabax pa3nuYHBIX WMaMoB. Pemko
MOXXHO BCTPETHTD YeJIOBEKa, TaK IIyOOKO BHHUKILIETO
BO B3TsABl  caxaba (CIOJBIMDKHUKOB), TaOEHH
(mocnenoBatenell CIOIBIKHUKOB) M MX YYEHHKOB.
On B cBoeM Tpyne «lllapx MmaaHu-n-acapy» nepeian ot
Nmama Illapm'n u Nmama Axmana ubH XanOana
yepe3 onHy nenodky. OH mepenan xaguc ot Mmama
Manuka gepe3 Be Iernodku u oT MiMmama Ar3ama AQy
Xanugsl yepe3 Tpu Lernouku». [20:9]

W6n [lxaysu mmcan cruenyromee: «OH ObLI
YeJIOBEKOM BBICOKOTO yMa M MHTEJUIEKTa, 3HATOKOM
(hukxa (FOpUCTIPYICHINN), HAJCKHBIM YEJIOBEKOM B
nepeniaue XaanucoB, IMeJ KpacuBYIO Hapy>KHOCTb, BCE
TOBOPHJIM O €ro J00pojeTeNsX W NpPaBAMBOCTH, OH
ObUT CKPOMHBIM HYEIOBEKOM, J[OBOJIBCTBYIOIIMMCS
MaieiMy. [6:T-13:318]

Wycyd Bunnapu rosopun: «He Gblio HHKOTO,
KTO MOT OBI TTOCIIOPHTH C €ro 3HaHusAMHU. Ero mamsts
ObL1a 6ecro100HOI, OH He UMell ce0e paBHBIX B HAyKe
«pumkam». OH OBIJT OKEaHOM ITOBECTBOBAHUS H
knane3eM 3HaHui. OH yCBOMJI Ma3xaObl UMaMOB CO
BCEMH Ji0Ka3aTellbcTBaMm». [20:9]

Cyiiytn B cBoeM «Tabakary-n-xyddasz» nucan:
«/ImaM MMeeT MPEeKpPacHyI0 PENyTaIHIo0 U SIBISIETCS
YHHKaIbHBIM ~ 3HaTOKOM xamucoB. OH  aBTOp
pemyaliMx KHHAT, HEe ObLIO HH OIHOTO (haKuxa,
paBHOTO emy». [15:339]

Myxammazn M6parum baniiaBu ckazan: «Taxasu
- 3aIIUTHUK (a1BOKAT) XaHaQuTOBY. [20:9]

Taxke MOXKHO TPOYHMTATh, YTO MHOTHE JpYrHe
YUCHBIE MTUCATH MOXBAIBI U TTOJIOKHUTEIBHBIC OT3BIBBI
00 A0y /Ixadape TaxaBu B cBoux paborax.

OpnHaxo, HUMEIOTCS u KPUTHUYECKHE
BBICKa3bIBaHUs O TaxaBu. DTO M HE YAUBHUTEIHHO, TaK
KaK HU OJIMH BEJIMKHH YUEHBIH B UCTOPHHU HE N30exKal
HamaJoK CO CTOPOHBI KPHUTHKaHOB. EcTh rpymma
KPHUTHUKOB, KOTOpas MpeciiefyeT B 00LIeM HCKPEHHUE
LENN U KPUTUKYET crpaBeinBo. OHM MPU3HAIOT, KaK
NPaBUWIIBHBIE TTOCTYIIKH, TaK M OIIMOKHA YYEHOTO H
BBIpKAIOT eMy J00pbie HamepeHus. B To ke Bpems

3aBUCTH M BPaKAEOHOCTH. 3aBHCTHHKOB MOXHO
pa3fenuTh Ha JIBE TPYIIIIbL:

Maxcyoy-n-akpon (3aBUCTh POJCTBEHHHUKOB) -
TO €CTh COBPEMEHHHMKH CMOTPAT Ha HEro C 3aBUCTHIO;

Maxcyoy-n-axabup (3aBUCTD BEIMKHX) - TO €CTh
BEJINKUE €ro BpeMeHH BpaxaeOHb! emy. [20:11]

B  uucno kputukoB TaxaBu  Bxogwiu
npezacTaBuTenu obenx rpymm. Kpome toro, 6bum u
(akuxpl BHYTpH XaHAa(HUTCKOro Maszxaba, KOTOpbIE
CKJIOHSUINCH K KpUTHKE. Bo BTOpYIO IpyIy BXOIWIN
B OCHOBHOM ITPECTaBUTEINN IPYTUX Ma3XxaOoB.

Kputuka TaxaBu co CTOpOHBI IpencTaBUTENEH
JPYTHX Ma3xaboB, KpOMe XaHa(hUTCKOTO, BKITIOUAET B
ce0sl CIeayIoNue MyHKTHI:

A0y bakp baiixakn mumer
«Ma'pudary-c-cynanu Ba-i-acap»: «Korma s Hagan
COCTaBJIATH 3Ty KHHTY, OJUH M3 MOHUX YYCHHKOB
nokazan MHe kHury Taxasu. B HeM OH
KJIacCH(UIMPOBaN Ciadble Xaauchl KaK Caxwux, a
JIOCTOBEPHBIC XaIUChI Kak ciabbiey. [2:54-57, 20:11,
12:26-27, 17:T-1:66-68]

OTBeyast Ha 3Ty KpUTHKY, AGmynkamup Kypamm
ckazan: «Knwura, o koTopoii uner peus o TaxaBu, —
ato «lllapx wmaanwr-acapy. OH  IPOXOIDKHUI:
«CornacHo baiixakn, TaxaBu HCIOJIIB30Bajl SIKOOBI
J10)kHOEe cooOmenne. OO PTOM OH HaIMCall B CBOEH
kHure «l1lapx maanu-n-acapy». S npoBepus Xaaucel B
9TON KHHTE M HX «caHaIy (MepenaTankoB). S caeman
9TO MO YKa3aHUI0 M MOPYYEHHIO MOEr0 y4YUTemsd
Anaynnuna Mapnuau noH Typkmanu. Mapauau aan
MHE KHHUTY, COAEpXKallylo MMeHa yunTeneid TaxaBu u
JpyTue UCTOYHHUKU. S MccnenoBan M Ha3Ball CBOIO
KHUTY «an-XaBu ¢u Oaiian acapu-t-TaxaBm» («CyTb
MOBECTBOBaHMA O mpousBeaeHusx Taxasm»). S
BHJIET, YTO HEKOTOpBIE Xamauchl B pabore TaxaBu
B3aThl M3 «KyTyOy-c-cUTTa» M JPYrMX H3BECTHBIX
KHUT XaaucoB. [17:T-1:66-68]

Ouenp BO3MOXXHO, 4ro baiixaku, Oymyuun
MyXaJUIICOM M AU UTCKUM MYIKTaXHUIOM, MOT
CcuMTaTh OMIMOOYHBIM  apryMeHTH (akuxa U
My pKTaxuaa TaxaBu, KOTOPBIH CMEHHI CBOM Ma3xab
u mepemien kK xaHapuram. MO Xamkap nepenan ot
Baiixaku, uto oH ckazan: «Hayka xagucoB — 3TO He
ero (Taxasu) paGotay. [3:T-1:623]

Anaynmima Mapauan Taoke n3ydmt « CyHaHy-JI-
KyOpa» baiixaku u oOHapyxuia B HeM cialble
xagucel. OH HazBanm 3Ty paboty «an-IxaBxapy-H-
Hakn (u-p-pagmu ana Cynanu-n-baiixakm» («CyTb
moBecTBOBaHMH, oTBepratomux Cynan baiixakmy»). B
Wupmn cHavana oHa Obuta oOmyOJIMKOBaHA Kak
OTZAENbHAsl KHWIA, a 3aTeM OblJa M3[aHa Ha IOJIAX
kaurn «CyHany-n-KyOpa». Hapsmy ¢ aToit kHHUTOM
KpUTHUYECKHE 3aMeuaHus balixaku onpoBeprarorcs B
CJICYIOLINX TPEX KHUTAX:

- npousBenenne AOmynkaaupa Kypamm «an-
XaBu (U TaXpUIK axaIucH-T-1axaBmy;

- mpousBenenue bagpunmuna Aitan «HyxaOy-i1-
adkap (hu mapxu MaaHU-I-acapy,

B CBOCH KHHTE
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- mpousBenenne baapunonna Anan «MabaHu-
n-ax6ap ¢u mapxu Maanu-y-acapy. [20:12]

Kputuxa V6H Tatimuitn: M6 Taiimuiia B cBOei
kaure  «MHUHXaIKy-c-CyHHaTtu-H-HabaBuiia  ¢u
HakaM KajJaMU-II-IIK'a Ba-lT-KaJapuifa», W3Yy4IHUB
Temy xamuca «Pammy-m-mamc» («OmpoBepxeHne
CounnHna»), nucan: «Kpurtnueckuit B3risig TaxaBu Ha
XaJ¥c 0OBIYHO OTJIMYAETCS] OT KPUTHUECKOTO B3IIIsIIA
moaeit 3HaHuA. Ilo 3TOM mpuYMHE OH LUTHPOBAT
pa3nmuunble Xamucel B «lllapxy-m-acap» U ¢ TOYKH
3pEeHUs] CpPaBHEHHS YBEIMYHBAT LIEHHOCTH TOTO, YTO
OH cyuTal JIOCTOBEPHBIM. BonpmmHCTBO
MIPUBEICHHBIX UM XaJIFICOB «MaXpyX» (HCHaJEKHBI) C
TOYKM  3pEHUS HCH3Ja W JIOJDKHBI  OBITh
MIPOUTHOPUPOBaHbL. Ero 3HaHME MCHajga HE TOXO0XKe
Ha WMCHAJ JIoJel 3HaHWA. JTO Tak, Jake €CIH OH
(hakux W 3HAET MHOTO XaaucoBy. [10:T-8:195-196]

[lepBoHauarpHOE  THOBECTBOBAHHE, KOTOpPOE
MIPUBEIIO K ATOW KPUTHKE, HCXOAWIO OT ACMO OMHTH
Ywmaiic, ogHOW W3 CIOABIKHUKOB. COTIIACHO ABYM
OT/EJIbHBIM IOBECTBOBAHMSIM, OAHAXIbI [locIaHHUK
Annaxa (Mup eMy U 6JarocioBeHne AJraxa) 3acHyJI
Ha koneHax Anu mocine MoauTBbl Acp. Korgma on
OTKPBLI IJ1a3a, CONHIIE caamiock. IIpopok (Mup emy u
GnarocnoBenue AJuraxa) ClipoCHil AJH, BBITIONHSUT JIN
oH MomuTBY Acp. OH cka3ajn, 4TO He 3axoTeln
6ecniokonTs [locnananka Autaxa, U IIO3TOMY HE MOT
COBepUINTh MOJUTBY. [locaanHuk AJntaxa (MUp emy
n OnarocioBenne AJjuraxa) ckazan: «Moii I'ocrioss!
Ecnn Amn mHaxoanTes Ha myTH mociymanus Tebe u
TBoeMy [locnaHHMKY, TOBEpHH COJHIIE BCIIATHY.
Acmo rToBoput: «Kak TONBKO S mOCMOTpen —
3axoisAIee COJHIIE BEPHYJIOCh Ha3all, a 3aTeM CHOBa
3anu10. Ml 310 Bugenu». [17:T-3:92]

TaxaBu B3su1 1B IpeAaHUs CO CIOB ACMBI M 002
BKIIOYMI B cBoro kHury. Mo6m Taikimuita ckazan
creyroniee 00 3ToM xanuca: «ITOT Xauc HE UMEeT
MOJTBEPKACHUS, 3TO JIOXKb, 3TO BBIIYMKa» U IIOCTE
3TOr0 OH cKazal O TaxaBW BBILICTIPUBEICHHbIC
KPUTUYECKHE 3aMeUaHUsl.

Hutupysa 3tH noBecTBOBaHUs B «MyIIKuimy-i-
acapy», ar-TaxaBu ckazan cienyromee: «/3BecTHO,
YTO COJIHIIE HE 33JEPKUBAJIOCh HU Ul KOTO, KPOME
Myma (Jxomya) u6n Hyma. OHO cHOBa ObLIO
BO3BpallleHO Ha3al MoyuTBamMu Hamero I[Ipopoxa.
OTO oAMH W3 NPHU3HAKOB HpopodecTtsa. M3 3Toro
MIOBECTBOBAaHMA  MOXKHO  CJENaTh  CJIEAYIOLIHe
BBIBOABI: @) €CTh CCBHUIKA Ha BEJIWYHE PaHTOB,
KOTOPBIX JoCTHT Ay (1a OyeT TOBOJICH UM AJlax);
0) ecTh MpeAyNpEKICHHE TEM, KTO IIPOITYCTHII HaMa3
Acp; B) €CTb IPUMETA, YTO CIIATh 10ciae ACp MOKHOY.
[17:T-3:94-104]

HexoTopsie ydeHble cuuTany, 4To Xaauchl AcMO
(ma OymeT moBOJICH er0 AJuTax) OTHOCHTEIbHO «Pam-
VII-TIaMCy», SBISIOTCS «MaB3y » (BBIMBILILICHHBIH),
HEKOTOpBhIC CUMTaNK, 9TO 3aud (cmabbril), a
HEKOTOpPHIE CUYUTAIM HX CaxuxX (JOCTOBEPHBIMH).
Bbutn M aBTOpHI, KOTOpBIE HAIMCAIN CIEIUAbHbIE
TpyZAb! Ha 3Ty TeMy. AOy-1-Dapamx nbn Jxay3u noH

Kaiiitym (yaenuk M6n Tavimuitn) Ob11 cpenm TeX, KTO,
nono6Ho Mou Taiimuiie, ToBOpmI: «ITO JOXKB, 3TO
BbIMbICeN». CyHyTH pa3HBIMH TIYTSIMH IPOBOINI
«Taxpupk» (BBIBEJECHHE HOPM IIapuara W3 BBI-
CKa3bIBaHUH (PaKUXOB, TEKCTOB MMaMOB U MPAaBUII
Ma3xaboB) M HpHUIIET K BBIBOLY, YTO HA3BIBATh €TO
BBIMBILIJICHHBIM ~ HENPaBWIbHO. Myxammag HOH
Wycyd JIMMaIky Hamican caMOCTOSTEIbHYIO paGoTy
Ha 3Ty TeMy, Ha3BaB TOT XaJuc caxux. B ceoeM Tpyne
«Mamxmay-3-3aBaii Hypunnuna Xycaiimu
pacckasbiBaeT, 4ro TabapaHu mepenanl Xaauc cC
JIOCTOBEPHBIM XaJIIICOM IIOCIIE TOr0, KaK ero nepeaasia
Acmon. [19:58]

Vuenwit  Ilomannmypu  IpOKOMMEHTHPOBAN:
«XOTsI TEKCT 3TOTO Xa1Ca HE ACEH C aKaJIeMUYECKOU
TOYKH 3PEHUS, €r0 HEeNb3s IOJHOCTHIO OTPHLATE.
HccnenoBarenu XxaaucoB KaxI0ro CTOJIETUS TITyO0KO
M3y4alH 3TOT Xaauc M, coOpaB BCE €ro MCTOYHHKH,
NPUILIA K BBIBOAY, YTO OH SIBIISIETCS] «IIPHEMIIEMBIM
xamucom». AOy AOaymnma Humramypm u3ydmn 5TOT
XaJauc 1 Hamel ero foctoBepHsiM. Kasu Uifa3 B cBoeit
kHure «am-IlInda 6u ta' pudn xykyku-n-Mycradar
KIacCH(UIMPOBA 3TOT XAAUC KaK JOCTOBEPHBIM.
[20:12]

Korma Kapabucu nammcan coto «KurtaOy-i-
mynaicus» («KHHTY JDKenoB»), B KOTOPOH OH
MONBITANICS  TUCKPEOUTHPOBATH DAL  3HATOKOB
XaaucoB, Tonbko Taxasu oTBepr ee u Hanucan «Hakx
KATabu-nm-mygamumcne»  («OmpoBepKeHHe KHHUTH
JoKenoBy). [ToHATHO, YUTO YeNoBEK, IIOXO 3HAIOMNI
paccka3yuKoB, HE MOXKET 3TOro caenath. [20:13]

Kputnueckne 3ameuanns AOy  Mancypa
AOGpaynkaxupa Tamumu u bargamu: coryiacHo sTomy,
TaxaBu npucomn kaury «lypyrty-n-kabup» W6H
xapupa TabGapu u mpermogHec Kak — CBOE
npousBeneHue. MOoH Jxapup Takxke moaBepr KpUTHKE
TO, YTO OH Hamucajl IIypyT B CTWIE madu UTCKOTO
Ma3zxa0a.

OTH 3amMeyaHusi, KOTOpPBIC BKIIOUYCHHI B
KPUTHYECKHE KHUTH, HE COOTBETCTBYIOT
neicTBUTEIbHOCTH. B camoMm nene, sta kanra TaxaBu
HEe MMEeEeT HUYero oodIero ¢ xanausMoM, He TOBOPS
yxe o madu uTckom Maszxabe. B To ke Bpems, mo
YTOUYHEHHBIM JaHHbIM Pyxu V3mkana, Taxasu,
HanucaBuni «Illypyty-c-carup» B 305 r.X., Hamucan
«IlypyTy-n-xkabup» 3amonro Ao 3Toi narel. VOH
Jxapup Toke ObLI kKB B TO Bpemst. M3BecTHO, 4TO
W6H [xapup - MyDKTaxnuz ¢ HE3aBUCHMOTO Ma3xaoa.
[19:58-59]

Kpurnka N6u Xamkapa. I6H Xamkap B cBoeM
MIPOM3BECHUH «Kuraly-n-muzan» LUTHPYET
Macnamy n6H Kacuma AHgamycu, KOTOpbIH Hamwcan
npogomkenre kuure Mmama Byxapu «Tapuxy-i-
Kabup» mon HazBaHueM «ac-Cuna»: «AOy bakp
Myxamman ubH MyaBuita uobH Axmap Kypamm
ckazan MHe: « mocerun Erunre nmo 300 roama
xumkpel.  Torma erunTsHe xXyawid — TaxaBu.
[IpruuHOI 3TOMY HMOCTY>KHJIO OUEHb MJIOXOE JAENIOM.
[3:T-1:621-622, 20:14, 19:59]
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WN6n Xamkap HaeT pa3bACHEHHE IO STOMY a) HeT HeOoOXOAWMOCTH OIPOBEPraTh 3TO,

BOIIPOCY U IHLIET: 3aMeyanue Macinamel nOH Kacsima
umeet npojoinkenue: «TaxaBu ObuT B Ma3zxabe AOy
Xanu(sl ¥ HE MOT NPUHATH HUYETO APYroro 3a
uctuny». [3:T-1:621-622]

W3BecTHO, 4YTO 3TO ONpEAENIeHHE TOXE
MOJIBEPrajloch KpPHUTHKE. [TepBas KPHUTHKA
3aKIIFOYAETCs B TOM, YTO PACCKa3uMK HEM3BECTEH, B TO
BpeMs KaKk BTOpasi KPUTHKA 3aKII0YaeTCS B TOM, 4TO
HEe3aBHCHMOE MHEHHE TaxaBu MO 3TOMY BOIIPOCY HE
COOTBETCTBYET JCHCTBUTENBEHOCTH. B KOHIIE KOHIIOB,
TaxaBu HuKoraa He paboran kaauem B Erumte, HO
BIMATENbHBIE Cy/IbH JaBau eMy padoty. bonee Toro,
ero OoTHomeHusi ¢ AOy-i-J[)aniem, KOTOPBIH, Kak
yTBepKaaeTca, u3gan (eTBy, Takke HE ObUTH
xopomnMu. JleiictButensHo, 3T0T TonyHOrMy, UMS
KOTOPOTO OBLIIO YIIOMSIHYTO BBIIIIE, apecToBall TaxaBu
3a jrorpoc o Bakyde, a nozxe TaxaBu ObLIT ONpaBaH.
[19:59]

Taxke He HWMEIOT OcHOBaHUS cioBa VIOH
Xamxkapa co cioB Macnamer n0H KaceiMa o Taxasu:
«TaxaBu Obpu1 B Mazxabe AOy XaHupsl U HE MOT
MPUHATE HUYETO JAPYroro Kak HCTHHY». JTO NOTOMY,
gyro cam HMOH Xamkap cooOmiaer B «JIucoHy-i-
Mu3aH», yro MOH 3amak yciplman cooOmieHue oOT
AOy-n-Xacana Anmu ubu A0y /xadapa TaxaBu (cpiHa
TaxaBu), mpoTHBOpedamee 3TUM cioBam. llo ero
cnoBaM, «Sl ciblman, kKak MOW orer] XBaiwi AOy
VYo6aiina n6n XapbaBaiixa 3a ero riyOoOKHe 3HAHUS
¢uxxa. OHM HWHOTZA CHOPHIM JPYr C JPYroM IIO
HEKOTOpHIM BompocaM. OmHaXKIpI, KOrja MOH OTell
OTBETHJI Ha OAWH M3 €ro BONpPOCOB, XapOaBalx
ckazaln: «OTO HE COOTBETCTBYeT Bi3risagaM AOy
Xanudsr»y. Torma moif orten ckazam: «O, Kaaui,
HEY)KeNH S5 JIOJDKEH HOBTOPATH BCE TO, YTO FOBOPHII
A0y Xanuda?» Xapbasaiix ckazan: «5I mymai, 4To BbI
clleno mojapaxaere eMy». Torma mMo# oren ckasai:
«Tonbko (aHATUYHBIN YENOBEK CIIENO MOAPaXKaeT».
[3:T-1:626]

Bo-Bropeix, Mo Xamkap nutupyer Maciamy,
3Has1, 9To Xadu3 3axabu B cBoel kHHUTe «MuU3aHy-I-
W TUAQID» CYUTAET €ro OYEHb clla0bIM NepeaTIuKoM
u YIICHOM CEKTHI «Mymadbomxa (a0
AHTPONOMOP(U3M B MCIAMCKOH TEOJOTHH, KOTOPBIH
n3o0pakaer Ataxa Kak yeioBeka). [5:356:358]

Macnama o6BuaEn Mmama Byxapu B TOM, 4TO
oH cuutaer KopaH COTBOpEHHBIM, a TaKXe B MOJKYIE
ceiHa A nOH Manmanu 1 mpocui ero B3sTh «Kurady-
JI-AJa CBOErO OTLA U CKOIMPOBAI €ro.

Bonee Toro, B 0OTBET Ha J10kKb MaciaMbl TPOTHB
Bbyxapu, 6n Xamxap B cBoem Tpyne «Tax3nOy-t-
Tax3ub» mnucan:

«l cuen momMyCcTUMBIM yKa3aTh, YTO KIIEBETa
Macnams! Ha Mimama Byxapu Obl1a HenpaBHIIBHOM:

1. O Bepe B cotBOopenHOCTs KOpaHa. D10 Harias
N0Xb. HUKTO HUKOTZa paHbllle HE OOBUHSI B 3TOM
Nmama Byxapu.

2. 1o moBoay BTOPOro OOBMHEHHUSL.

IMOTOMY 4YTO 3TO JIOXKb sICHA KaK JICHb,

6) B OSTOM OOBUHEHHMH HET  «CaHAI»
(mepenaTuukos), MOSTOMY  HE  3aCITy’)KHBacT
BHUMAaHUA,

B) HCTOYHHKH  YKa3pIBalOT, YTO  KOTJa

MpOM30ILI0 3TO coObiTHe, Byxapum Haxomwics Ha
CBOEl po/iMHE, a He BO3JIe Maauny;

r) kaury WO6H Mamuan «Kuraly-n-mmam»
YUTAM, M3y4aid MHorue. BopoBarh ee He ObLIO
HeoOxoxmumocTu. EcTh MHOTrO J10Ka3aTenbCTB TOTO,
9TO 3TO JIOKb, HO MOKAa M 3TOro JoctaTo4Ho. [4:T-

3:511]
B «knure TaxaBu «Maanu-n-acap» €cThb
CIIeUAIbHBII paszzmen 0 HEAOIYCTHMOCTH

KacTpupoBanus paboB. [18:T-3:271] Ora kuura —
nepBoe npousBeneHue Taxasu. CnenoBaTeibHO, 3Ty
KPHUTHUKY TaK>Ke HEJIb3s1 CYMTATh OJIM3KOH K UCTHHE.

Kpumuxa co cmoponvt xanagumcxux ¢paxuxos:

Maprunany, aBTOp KOAEKCa MYCYJIbMaHCKOTO
3aKoHOJaTenbcTBa  «Xupaiay, nucan:  «Ecmm
«Mycadup» 3aBeplIacT CBOE IyTEIIECTBUE, W
0O0JILHOH BBI3/I0PABIMBAET, TO JIIOOOW M3 HUX JOJDKEH
BOCIIOJIHUTH NPOIyLIICHHbIE ypa3a (T0CTbI) 32 MEPUOJ
BpPEMEHH, KOrJa OH JOCTHI cTaTyca IocTa. OJTO
MOTOMY, YTO OHHM JIOCTHIJIM 3TOTO craryca. Mewxmy
TeM TaxaBm HENpaBWIBHO  pacCKa3bIBaeT O
pasHoriacusx Mexnay AOy Xanudoil u IByMS
MMaMaMH B 3TOM OTHOLICHHH, W 3TO pa3HOIiIacue
OTHOCHUTCS K BOIpocy «Hazp»». [14:T-2:120]

TaxaBu Takke YHOMSHYJ Pa3HOINIACHE B 3TOM
BOIpoce B cBoeM Tpyae «Myxrtacapy». MTkanu B
cBoeM «[asry-n-OaifaHe» cumraer TaxaBu IpaBbIM:
«KputnkoBatp €ro B 3TOM  OTHOIIGHHH -
HenpaBmwibHO. OH OJJMH U3 3aCITy KUBAIOIINX JJOBEPHS
MMaMOB XaHapuTCKOro Masxaoa. [16:54-55, 19:59]

Kpuruka TaxaBu 3a ero WJpkTHxax IpoTHB AOyY
Xanu(sl 1 UMaMaiiH (IByX UMaMOB - YYCHUKOB A0y
Xauudsi: A6y Wycypa u Myxammana IllaiiGann).
Hawubornee sipkuM nprUMeEpOM 3TOTO SIBISIETCSI MHEHUE
TaxaBu o ToM, yTo B «MyXTacape» OH CUMTAET
«3a00»a (penTHIINIO KpYyIIHEe SIIEPHUIIBI) ChEJOOHBIM.
At1-TaxaBu ckazam: «AGy Xauupa, A6y Uycydp u
Wmam Myxamman cuutanid, 4YTO €CTb «3a00»
makpyxoMm. Opnako AOy Jlxadap (TaxaBu umeer
BBUAY ceOs) TOBOPHUT: «MBbI HE BHIUM HPHYHUH, IO
KOTOPBIM 3TO He cileayeT ecTby. [16:441]

Xors AOy-m-Bada Adranm, u3ydnBIIHN
«Myxrtacap», TPHIOKHI BCE YCWIUS, YTOOBI
NpPOLUTHPOBATh  CBUJACTENILCTBA W3 APYTHX

XaHA(DUTCKUX KHUT W CKa3aTh, YTO UIDKTHXA] TaxaBu
ObIT HEMpaBUIBHO TMOHIT, BCE € TEKCT sICEeH.
HeiictButensHo, B «lllapx MaaHu-m-acap» €cThb
pasnien, CBsI3aHHBIN ¢ 3TOM TeMol. AdraHu Ha Mmoisax
CBOEH KHHATM IHMIIET O TOM, 4YTO COIVIACHO
madu uTckoMy Mazxaly TakKe MOXKHO YHOTPEOIATh
smepur B umy. [19:60] OTa kxpuTHKa Taxke MOXKET
paccMaTpuBaThbCid KaK €CTECTBEHHOE CJEJICTBUE
pa3IUIUs B UIDKTHXAC.
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3akJa04eHue. HeNo rmesiie Benukux ydeHelx. OH cTanm cambIM
B Ka4yeCTBEC 3aKJIIOYCHUA MBI MOXKEM HU3BECTHBIM HMaMOM XaHa(i)I/ITCKOFO TOJIKa Cpeau
KOHCTaTHPOBATh, 4TO U3yYEeHNE Hay4HOU MecTHbIX (akuxoB Erunrta u B CBOMX TpyJgax OH
nesrenpHOCTH AOy Jlxadapa Taxasu, BEICOKHE BBICKa3bIBaJl HE3aBUCHUMBIC CYXKACHUS IO «PYypyD», a

OT3bIBbI YYCHBIX O €T0 HACJICIUN CBUJACTCIILCTBYET, O
TOM, YTO OH UMCJI CMCJIIOCTh CMCHHUTH CBOM Ma3xab u
OTKPBLITO 3a4BUTH 00 5TOM CBOMM COBPCMCHHUKAM —
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ANALYSIS OF THE WORKS ON THE TEACHING OF MATURIDIYA
WRITTEN BY SCHOLARS FROM TRANSOXIANA IN THE 8t-9th/14t-
15" CENTURIES

Abstract: The scholars of Transoxiana made a great contribution to the development of the teaching of
Maturidiya. In particular, the scientific heritage of the hanafi-maturidi scholars who lived in this region in the 8"-
9/14"-15" centuries is also important in this regard. Especially, seven of the local thinkers who wrote works on the
science of al-kalam were identified during this period, and a total of twelve of their works were studied in detail.
Three of them belong to the category of al-matn [text], four to the category of al-radd [substantiated refutation] and
five to the category of al-shar/ [commentary]. Such scholars as Shams al-Din Muhammad ibn Ashraf al-Samarqandt
(d. 702/1303), Abu al-Barakat ‘Abd Allah ibn Ahmad al-Nasafr (620-710/1223-1311) and Sadr al-Shari‘a ‘Ubayd
Allah ibn Mas ‘ud al-Bukhari al-Hanafi (d. 747/1346) were simultaneously involved in the science of al-kalam. They
wrote a work in the style of al-matn and commented on it themselves. This indicates that at that time a certain author
wrote a work in the style of al-matn and interpreted it himself. Indeed, this situation exists in the scientific activity of
one of the most famous scholars of the hanafi-maturidi school, Sa ‘d al-Din al-Taftazani, who lived in that period.

Some of the thinkers from Transoxiana finished their works in native region, while some of them wrote during
their scientific trips to different countries as a refutation of the problems existing in those regions and the views of
stray sects. In particular, Sadr al-Shari ‘a ‘Ubayd Allah ibn Mas ‘ad al-Bukhari al-Hanafi (d. 747/1346) wrote Ta ‘dil
al- ‘wlim fi al-kalam in this region. ‘Ala’ a/-Din Muhammad ibn Musammad al-Bukhart (779-841/1377-1438) (779-
841/1377-1438) wrote works related to the science of al-kalam such as Fadikah al-mulhidin wa nasthah al-
muwahhidm, Muljimah al-mujassimah during his travels.

All this points to the fact that there was a separate scientific school even in this period in this region, where the
teaching of Maturidiya was founded.

Key words: hanafi, maturids, kalam, logic, manuscript, sharh, commentary, hashiyat, margin, ta lig, gloss,
‘agidah, creed, sahifah, page, al-gada’, destiny, al-qadar, predestination.
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Introduction importance. For example, some of them were engaged

The teaching of Maturidiya is widespread in scientific activities in their homeland, while others
throughout the world and over the centuries, most made a great contribution to the spread of this teaching
Muslims have followed it. Indeed, the services of during their travels abroad. It is also worth paying
scholars who lived in the middle Ages were great in special attention to the fact that thinkers from other
the wide spread of the teaching around the world. regions came to this region and engaged in scientific
Among others, the services of the scholars from activities. Because the teaching originated and formed
Transoxiana (Ma Wara’ al-Nahr) who lived in the 8- in this region and spread to other territories.

9t/14M-15" centuries in this regard were of great
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Although many famous hanafi-maturidiya
scholars were engaged in scientific activity in this
period, on the one hand, not all of them wrote works
dedicated to the science of ‘agidah, and on the other
hand, their some books on the science of ‘agidah have
not been preserved to this day. Indeed, during this
period, some famous representatives of the Hanafi
school also wrote books on the teaching of
Maturidiya. In particular, Shams al-Din Muhammad
ibn Ashraf al-Husayni al-Samarqandi al-Hanafi al-
Maturidi (d. 702/1303) is one of the famous thinkers
of this period. He is a famous scholar in jurisprudence,
logic, ‘agidah, hadith, and geometry. He wrote books
such as Adab al-Fadil, Ashkal al-ta’sis, Adab al-
Bahth, Miftah al-Nazar, Sharh al-mugaddima, al-
Saha’if al-llahiva and al-Ma ‘arif fi Sharh al-Saha’if
[16:39]. Among them, al-Saha’if al-llahiva and its
commentary al-Ma arif fi Sharh al-Saha’if [23] are
about the science of ‘agidah and both have been
published. In this place, al-Saha’if al-llahiya is
described because it is also the basis of the
commentary. In particular, the scholar divided the
issues included in his book into nineteen sections,
called them al-Sahifah (page), and divided them into
two main sections. In turn, al-Saha’if (pages) is
divided into chapters and paragraphs. Also, in his
book, he quoted the Torah and the 'Injil as proof of
the truth of the prophethood of Muhammad (p.b.u.h)
and to prove the wrongness of some people’s views in
this regard [24:60]. In particular, the nineteen pages
consist of the following topics: “Allah’s General
Attributes”, “Wujiud al-Wajib”, “Allah’s Oneness”,
“The Mood of Allah’s Verbs”, “Allah’s Knowledge”,
“Allah’s Will”, “Allah’s life, immortality, hearing,
seeing”, “Allah’s talking”, “Seeing Allah”, “Negative
qualities”, “The perfection of Allah’s power”, “Deeds
of humans”, “Names of Allah”, “The creation of the
universe”, “Prophethood and its circumstances”, “The
Return of created things to nothingness”, “Iman, al-
Islam and disbelief”, “good and evil” and “al-
Imamate”.

As a general conclusion about this work, it is an
important source for the teaching of Maturidiya on the
one hand, and on the other hand, it is of great
importance in the comparative study of religious
teachings.

One of the most prominent scholars of the Nasaf
school of Islamic sciences of this period was Hafiz al-
Din ‘Abd Allah ibn Ahmad ibn Mahmiid al-Nasafi
(620-710/1223-1311), known as “Abu al-Barakat”,
learned jurisprudence from Shams al-aimma Abt al-
Vajd Muhammad ibn ‘Abd al-Sattar ibn Muhammad
al-‘Imadi al-KardarT (d. 642/1244) [3:295]. The
scholar is the author of valuable works on us#! al-figh,
Sfurii* al-figh, tafsir, and ‘aqa’id. In particular, the
sources mention two of his books on the science of
‘agidah, the first of which is a work called al- ‘Umdah
i usil al-din and was written based on the teaching of
Maturidiya. This book is ‘Umdah al- ‘Aqa’id, ‘Umdah

‘agidah Ahl as-sunna wal-Jama’a and al- Umdah fi
ustl al-din is also called by such names [3:295]. At
this point, it should be noted that this book is written
in the style of a text, and given that the topics in it and
their description are almost identical to Abli Hafs al-
Nasafi’s treatise ‘Aqa’id al-Nasafi, it was created
based on this treatise and the description in it can be
said that the views have been further developed.
‘Umdah al-‘Aqa’id was originally published in
London in 1843 by William Overton under the title
‘Umdah ‘agidah Ahl as-Sunna wal-Jamaa [Pillar of
the Creed of the Sunnites] together done with ‘Aqa’id
al-Nasaft by Abu Hafs al-Nasafi [10]. It was also
reprinted in 2016 [11]. The second is a commentary
by Abi al-Barakat al-Nasafi on his al- Umdah called
al-I'‘timad fi-1-i tigad [13:98], which was completed
in 698/1299. Also, the work was called such al-
1'timad fi-l-i ‘tigad, Sharh al-Umda, and al-I timad
sharh al- Umdah [18:173]. It has been published
several times [12]. Abu al-Barakat al-Nasafi also
made a great contribution to the spread of the teaching
of Maturidiya, and sources indicate that he also visited
the city of Baghdad [18:173]. The scholar died in
710/1311 and was buried in a place called 1zaj. There
are two sources of information about the place called
Izaj, one of which is the name of a village in
Samarkand and the other is the name of a city located
between Khiizestan and Isfahan [9:155].

Hisam al-Din Husayn ibn “Alf ibn al-Hajjaj ibn
‘Al al-Bukhart al-Sighnaqt al-HanafT (died 714/1314-
1315) was considered one of the prominent
representatives of the Bukhara Hanaft school of
jurisprudence and was originally from the city of
Sighnaq. He learned jurisprudence from Hafiz al-Din
Abt al-Barakat ‘Abd Allah ibn Ahmad ibn Mahmid
al-Nasafi and Fakhr al-Din Muhammad ibn
Muhammad ibn Ilyas al-Maymurghi. Hisam al-Din al-
Husayn al-Sighnaqt traveled to many countries and
served to spread the teaching of Maturidiya. In
particular, he met Qadi al-Qudat Nasir al-Din
Muhammad ibn Qadi Kamal ad-Din Abu Hafs ibn
‘Umar al-‘Adim ibn Abt Jaradat in the city of Aleppo
and permitted him to narrate all his works. Later, he
taught for a while in Baghdad. Then he went to
Damascus in 710/1311 [2:119]. The scholar is the
author of many works, he is considered one of the
narrators of Abi al-Mu‘Tn Maymiin ibn Muhammad
ibn al-Makhul al-Nasafi’s (438-508/1038-1114) work
al-Tamhid fi qawa’id at-tawhid and also wrote a
detailed review on it named as al-Tasdid fi sharh al-
Tamhid [17:247; 3:155]. For example, the creedal
issues included in the work al-Tamhid fi qawa’id at-
tawhid were grouped into twenty-five chapters, and
this order was preserved in the commentary process.

Hisam al-Din Husayn al-BukharT, in this review,
not only substantiated the issues with the Holy Qur’an,
hadith, and logical arguments but also with the works
of al-Imam Abu Hanifah’s Kitab al-‘alim wa al-
muta ‘allim, Abu al-Mu‘In al-Nasafi’s Tabsirat al-
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adillah, Abu Mansur al-Maturidi’s Kitab al-Tawhid,
al-Magalat, Abt al-Yusr ‘Ali al-Bazdawi’s al-Kifaya,
Sharh al-Jame’ al-saghir, Usil al-figh, Burhan al-Din
Mahmid al-Marghinani’s Tatimmat al-fatawa, Abu
Hafs ‘Umar al-Nasafi’s al-Taysir fi ‘ilm al-tafsir,
Mahmiuid al-Zamakhshari’s al-Kashshaf and other.
This review has also been published.

Shuja‘ ad-Din Hibat Allah ibn Ahmad ibn
Mu‘alla ibn Mahmid al-Tarazi al-Turkistant al-
HanafT al-Maturidi is one of the famous scholars of the
Hanaft school. He was born in 671/1273 in the city of
Taraz [14:71]. The scholar traveled to different
countries to study. For example, he went to Damascus,
where he studied jurisprudence from Jalal al-Din Abi
Muhammad ‘Umar ibn Muhammad. He is the author
of many works related to various fields of Islamic
sciences, such as Sharh al-Jami ‘ al-kabir, Tabsirat al-
asrar fi sharh al-Manar, al-Ghurar, al-Misal, Al-
Irshad. In particular, it is noted in the sources that he
wrote a commentary on Bayon al-Sunnah wa al-
Jjama ‘ah known among scholars as ‘Aqgidah al-Tahawi
[4:466-467], it is also published [25]. The work
‘Aqidah al-Tahawr was written by one of the famous
scholars of the Hanafl school, al-Imam Aba Ja‘far
Ahmad ibn Muhammad ibn Salama al-Tahawi al-
HanafT al-Misri (239-321/853-933), it was written in
the style of a text and contains 134 creedal issues, but
they are not divided into specific chapters [8]. The
scholar stated that the reason for commenting on this
work was a request made by his friends. This
commentary is distinguished from others by
conciseness, brevity, completeness, comprehensibility
and strictness of the sentences, the interpretation of a
specific issue based on verses of the Qur’an and
hadiths, and by the fact that the narrations are quoted
only from famous Hanafl scholars such as al-Imam
Abtu Hanifah, al-Imam Abt Yusuf, al-Imam
Muhammad, al-Imam Abt Manstr al-Maturidi, Siraj
ud-Din Abt Hafs ‘Umar ibn Ishaq ibn Ahmad al-
Hindi al-Ghaznawi (704-773/1304-1371), Saif al-
Haqq Abi al-Mu‘in Maymiin ibn Muhammad ibn
Muhammad al-Hanafi al-Nasafi (418-508/1027-
1114), al-Qadt Abu al-A‘la Sa‘id ibn Muhammad ibn
Ahmad (d. 432/1040 y.). For example, during the
commentary, most of the quotes from the creedal
views of Sir3j al-Din Abid Hafs ‘Umar al-Ghaznaw1
are given.

The scholar died on the night of the tenth day of
the month of Du al-Qa‘dah 733 Hijri (July 23, 1333
AD) in the al-Zahiriya madrasah [4:466].

Sadr al-Shari‘a ‘Ubayd Allah ibn Mas'ad ibn
“Umar ibn Sadr al-Shari‘a ‘Ubayd Allah ibn Mahmud
ibn Muhammad al-Mahbiib1 al-Bukhar1 al-Hanaft (d.
747/1346) is also one of the famous scholars of the
Bukhara jurisprudence school, and he is considered as
a thinker in the fields of figh, fura“ al-figh, hadith,
nahw, ‘aqidah, and logic [18:185]. For example,
Allama Sa‘d al-Din al-Taftazani said about him, “he
is a researcher and editor of guidance science, a

scholar of ‘ilm al-diraya [discernment, meaning], a
leader of the criterion of intellectual and verbal
sciences, a corrector of usiil al-figh, furii® al-figh, a
leader of al-Shari‘a and al-Islam. May Allah raise the
level of that person in heaven” [19:5].

The scholar is the author of al-Tangih fi usil al-
figh, al-Tawzih fi hall ghawamiz al-Tangih, al-
Wigaya, Sharh al-Wiqaya and its summary al-Nugaya
[9:429-430], Ta ‘dil al- ‘uliam fi al-kalam, al-Wishah fi
al-ma’na wa al-bayan [15:197-198] and of other
similar works. In the sources of tabagat and tarojim
about the activities of Hanafi scholars, it is stated that
‘Ubayd Allah ibn Mas‘ad only has a work called
Ta'dil al-‘ulum fi al-kalam on the science of the
kalam. For example, in manuscript number 043 in the
library of the University of Leipzig, the title of this
book is given as Ta ‘'dil al- ‘ulum al-ilahiya [22:1%]. By
the way, during this research, it was discovered that
‘Ubayd Allah ibn Mas ‘ad wrote a special commentary
on this work, and it was found that a rare ancient copy
of this book, copied by his students in 758/1357, is
saved in the Lundeberg fund of the Berlin State
Library under Ne394 [20]. From this source, it is clear
that ‘Ubayd Allah ibn Mas‘ad completed two works
on the science of the kalam. It is also emphasized in
his copy of the manuscript saved in the fund of the
Umm al-Qura University library under the number
Ned45 [21]. In addition, the scientist indicated that he
intended to write a commentary on it in the work
Ta ‘dil al- ‘ulam [22:72%].

Ta ‘dil al- ‘ulam is structurally composed of three
parts: the first is devoted to the science of logic, the
second to the science of ‘aqidah, and the third to
various fields of science [20:42%]. From the point of
view of the topic, the ‘agidah part of the work will be
touched upon here. In particular, the second part
begins with a complete citation of the surah al-Fatiha,
and then directly begins the description of the topics.
For example, seven topics are counted according to
the number of verses of the surah al-Fatiha. The
scientist commented on the quality of the kalam of
God in his commentary Ta'dil al-‘ulim and
emphasized that it is considered appropriate to quote
it in the science of the kalam because of the preface of
the kalam of God (Holy Qur’an). He also said that all
disputes in the science of the kalam are similar to the
order of the surah al-Fatiha [21:13-1°].

In particular, the first topic in the second part of
the book on the science of ‘agidah is the concept of
existence, its essence and issues, and mainly logical
method was used in their description. The second
topic is wajib al-Wujid, in which the physical and
action attributes of Allah, the seeing of Allah in
Paradise, al-qada’ [destiny] and al-gadar
[predestination], and the actions of Allah are
described. The third topic is about the existing things
in the universe, in which the properties of the bodies
in existence, the Earth, the stars and the universe, the
properties of matter, the soul and its essence, and al-
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Tanasukh [metempsychosis] are discussed. The fourth
topic is about the world’s famous occurrences
(accidents), in which the issues of action and inaction
are described. The fifth topic is about the existence of
al-Malik on the last day, which the last day, the return
of created things to nothingness, happiness, and
mystery, the questionings of al-Munkar and al-Nakir
[The Denied and The Denier], the life of the grave, al-
Sirat [the bridge] and al-Mizan [the scale] are
described. The title of the sixth topic is the verse of the
surah al-Fatiha, “To You alone do we pray and to You
alone do we seek help”, which deals with the
definition of faith, its decrease or increase, and
exception. The name of the seventh topic is the verse
“Let it be the way (the path of guidance) of those
whom You have bestowed”, which describes the
prophethood of Muhammad (p.b.u.h), the innocence
of the Prophets and their superiority over the angels,
the caliphate, the Al-Imamate, and al-karamah. In this
commentary, ‘Ubayd Allah ibn Mas‘ad cited many
works of Nasr uddin Abl Ja’far Muhammad ibn
Muhammad ibn al-Hasan al-Tusi al-Samarkandi, such
as Tajrid al- ‘aqa’id, Sharh al-Isharat, al-Saha’if, al-
Shifa. So, this work is one of the important sources of
the teaching of Maturidiya.

‘Ala’ al-Din Muhammad ibn Muhammad ibn
Muhammad ibn Muhammad al-Bukhari al-Hanaft
(779-841/1377-1438) is one of the great scholars of
the HanafT school and was a disciple of Sa‘d al-Din al-
Taftazani. ‘Ala’ al-Din Bukhari, at the same time, in
addition to being one of the great representatives of
the Nagshbandi mazhab, was a mature scholar of figh,
‘aqidah, and other such sciences.

‘Ala’ al-Din Muhammad has works on the
science of ‘aqidah, such as Risalah fi al-i‘tigad,
Fadihah al-mulhidin wa nasthah al-muwahhidin, and
Muljimah al-mujassimat, and they are considered
important sources for the teaching of Maturidiya. In
particular, he covered sixty-three creedal issues in his
work Risalah fi al-i‘tiqgad, starting with “the first
obligatory act for a dutiful servant” and refuting the
views of the Rafizi about the return of “Alf (r.a.) and
his descendants to earth. completed.

‘Ala’ al-Din Muhammad al-Bukhari himself, in
the preface of his work “Muljima al-mujassima”,
narrated that he went to Baghdad in 832/1428-1429,
and there the wrong views of Ibn Taymiyyah spread,
and he and those who followed him lost the right path.
Because of this, the scholar claims that this book was
written as a refutation of the views of Abii al-‘Abbas
Ahmad ibn ‘Abd al-Halim (661-728/1263-1328),
known as Ibn Taymiyyah [6]. In particular, four of Ibn
Taymiyya’s views are refuted in it, two of them are
theological-mental and the rest are related to
jurisprudence. In particular, the first of the
theological-mental issues is the purity of Wajib al-
Wujiid [The Necessary Existent] from physical
characteristics and the second is the non-permanence
of al-Jahannam [the hell]. The first of the

jurisprudential issues is traveling to visit the graves of
the prophets and holy saints who are servants of God,
and the next is al-Talagq [divorce]. The scholar refuted
Ibn Taymiyyah in these four issues, quoting evidence
from the Holy Qur’an, hadiths, and the narrations of
the Companions [7:35-37].

‘Ala’ al-Din Muhammad al-BukharT’s work
entitled Fadihah al-mulhidin - wa nasthah al-
muwajhidin is one of the important sources on the
teaching of Maturidiya. It was written as a rebuttal to
the treatise Fusis al-hikam by Muhyt al-Din Aba
‘Abd Allah Muhammad ibn ‘Al al-Hatimi al-Ta’1
(560-637/1165-1240), known as Ibn al-‘Arabi. The
scholar stated that he wrote this book at the request of
his friends to refute Fusis al-hikam based on false
intellectual conclusions instead of solid evidence.
Also, the scholar called the supporters of this idea al-
Zindig. In addition, ‘Ala’ al-Din Muhammad al-
Bukhar1 emphasized that he does not use the Holy
Qur’an and hadiths, the narrations of jurisprudence
books, and the fatwas of the Hanafis, who are scholars
of the nation, and that these sources do not give them
any benefit, and he said that he argues only with solid
intellectual evidence. As a reason for this, the
supporters of Fuszis al-hikam interpret the verses of
the Holy Qur’an with their views, citing the fact that
they do not understand the truth of monotheism and
the secret of al-Shari ‘a [5:48-49].

Therefore, he cited the views of scholars of Ahl
as-sunna wal-l-Jamaa such as Abl Yazid al-Bistami
(d. 261/874-5), Abu Hafs al-Haddad al-Naysabart (d.
260/874), Sahl ibn ‘Abd Allah ibn Yunus al-Tustart
(d. 283/896), Zayn al-‘Abidin ‘Ali ibn al-Husayn
(658-713/1260-1313), ‘Abd al-Rahman ibn Ahmad
ibn ‘Abd al-Ghaffar al-Iji (d. 756/1355), as evidence
without clearly citing the sources. He also cited works
such as al-Imam al-al-Ghazali’s Ihya’ ‘ulim al-din,
Sa‘d al-Din al-Taftazani’s Sharh al-Magqasid, Abu al-
Qasim al-Qushayri’s Nahw al-quliib al-kabir, al-
Imam al-Zamakhshari’s al-Kashshaf, and al-Imam al-
Razi’s al-Tafsir al-kabir as evidence.

Khwaja Muhammad Parsa al-Bukhari (749-
823/1348-1420) was also one of the famous scholars
of the Hanafi school and a sheikh of the
Nagshbandiyyah mazhab, whose full name is Abu al-
Fath Muhammad ibn Muhammad ibn Mahmid al-
Hafiz al-Bukhari. He deeply studied various sciences
of al-Shari‘a such as the Qur’an, Hadith, and al-
Kalam from the well-known scholars of his time. As a
result, he became one of the most recognized
scientists. It is recorded in the sources that he wrote
works on various fields of science, and most of them
were written in Persian. In particular, a manuscript
copy of the scholar’s work [ ‘tigadat on the science of
‘agidah is kept in the manuscript fund of the Institute
of Oriental Studies named after Abu al-Rayhan al-
Birani in Uzbekistan. [ tigadat was written in Persian
and is considered one of the important sources of the
teaching of Maturidiya.
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Even though there were many books in this field
of science even before the time when the scientist
lived, he wrote this treatise. The scholar stated that the
reason for writing this treatise was to refute some
heretics in Samarkand, Bukhara, and Ma Wara’ al-
Nahr. The scholar prayed to Allah to protect the
residents of this city and region and all these Muslims
would be steadfast in the Sunnah and Ismat of the
Messenger of Allah. The scientist prayed to God to
protect all these Muslims from the heresies and evils
of the misguided.

In this book, creedal issues such as the
questionings of al-Munkar and al-Nakir in the grave,
Caliphate, al-Mi‘ra@j and who initially confirmed it
and who denied it, the miracles of the Prophets, the
intercession of the Messenger (p.b.u.h.) of Allah,
stories about al-Saff, Maryam, al- ‘Ankabit and Ashab
al-Kahf in the Qur’an and figh issues such as al-
Tarawih prayer are given [1].

Khwaja Muhammad Parsa fell ill after
performing Hajj and died in Medina in 823/1420 at the
age of 72. The scholar’s funeral was read by Mawlana
Shams al-Din al-Fanart and he was buried next to the
grave of ‘Abd Allah ibn ‘Abbas (r.a.).

In conclusion, it should be said that in this study,
seven works related to the Hanafi- Maturidi of Ma
Wara’ Al-Nahr scholars who lived in the XIV-XV
centuries were identified, and a total of twelve of their
works were covered in detail. Three of the twelve
works belong to the category of “matn” (text), four to
the category of “radd” (refutation), and five to the
category of “sharh” (commentary).
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Introduction

Young people typically move from clear logical
processes to developing and testing hypotheses,
analyzing data to clarify content with complex
concepts, and acquiring critical thinking skills. As
they mature, they begin to analyze situations, derive
meaning from conventional wisdom, and experience
metacognition. They begin to think more and more on
ideological topics, discuss positions and challenge the
recommendations of adults. They form impressions in
themselves through introspection and "have the ability
to perceive". In addition, they appreciate higher levels
of humor. To make sense of the world around them,
young adolescents rely on their personal experiences
and prior knowledge as learners. Experience plays a
central role in brain development and encourages
students to create meaning based on what they already
believe and understand. During adolescence, young
people are more interested in life experiences and real
learning opportunities; they are less interested in
traditional academic subjects. Intellectually young
adolescents look for opportunities to explore different
aspects of their environment. They are also curious
about adults and often closely observe the behavior of
adults. In addition, they have developed the ability to
think about the future, anticipate their own needs, and

Doi: &os¥e https://dx.doi.org/10.15863/TAS.2023.06.122.26

develop personal goals. Implications for practice.
Teachers should take into account differences in the
intellectual development of young adolescents when
planning learning experiences. To address this
diversity, educators must provide a range of
instructional approaches and materials that are
appropriate for a wide range of students' cognitive
abilities. For example, concrete thinkers require more
structured learning experiences, while abstract
thinkers need more challenging activities. In addition,
young adolescents need teachers who understand and
know their thoughts. Teachers should plan curricula
around life concepts and provide authentic learning
activities (eg, experimentation, data analysis, and
synthesis) that are meaningful to young learners. As
young adults' interests develop, they demand
opportunities for exploration throughout their
educational programs. To develop intellectual
development, these young people need to interact
directly with their world - through conversations with
peers and adults, and through hands-on experience.
Likewise, young adults need to learn and embrace
democratic principles. Teachers can also hold forums
to explore the reasons behind school, home, and
community rules. As role models for adults, teachers
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can guide young adolescents to connect intellectual
reasoning and moral reasoning.

Results and Discussions

Identification and formation of creative abilities.
The main development of creative abilities in
everyday life is carried out through play. In the game,
children will probably like games that are able to
determine the most interesting range of activities for
children. Therefore, the game is one of the main ways
to identify creative abilities. Psychologists have
developed special tests in the form of a game that
allow you to determine how well your imagination is
developing and how the child thinks. Some children
act on the power of imagination, while others tend to
capture images from memory. Sometimes children
refuse to participate in such games, which indicates
the need for a special approach to the child. Creating
the necessary conditions for the development of
children's creative abilities also plays a big role.
Parents should not only give the child the opportunity
to develop, but also actively participate. In no case can
you put pressure on the child, allow him to play the
game or participate in practical arts. In particular, this
error is allowed with the development of musical
abilities. Since the child's interest in music is not
enough, parents are in a hurry to send him to a music
school. In order to develop any creative abilities in
children, it is necessary not only to identify the baby's
inclinations, but also to carry out serious work that
strengthens the desire to develop in the right direction.
You can use almost all surrounding objects and
situations as a means of developing creative abilities.
Creativity means to create, to create. Therefore, the
main goal of the child's lessons is to teach him how to
describe and understand what he discovered in the
end. Sometimes, we unknowingly develop children's
creative abilities through play and communication.
However, consistency and method are necessary for
successful development. For example, do not bring a
child to a wedding while playing developmental
games. If you feel that interest is starting to wear you
down, leave the game. But long-term breaks are not
done either. The best way to create a program for
developing children's creative abilities. The program
should include all methods of development - visual,
verbal and practical. Visual methods include seeing
any pictures, drawings, or real vision. For example,
when studying clouds, determine what they look like.
Oral methods include various forms of
communication, stories, conversations. For example,
the combined composition of fairy tales, in turn,
contemplates a judgment on a plot. Practical methods
include games, creating and using different models,
and doing developmental exercises. By combining all
the methods, you can achieve comprehensive
development of the child, which will positively affect
your intellectual abilities.

Results and Discussions

The development of artistic abilities can begin
up to 1 year. At this age, children learn about objects
and their properties. It is recommended to come across
a variety of things for paper, bright pencils and
markers in the child's view. By the age of 2-3, the
introductory period begins, children make arbitrary
lines and shapes and are very interested in colors.
First, parents should monitor the child's safety. When
children turn 3, parents participate. First, it is
recommended to declare lines, for example, a circle is
like an apple, a line to a path. It comes down to
drawings with children's drawings, there is a transition
from arbitrary tweets on paper to the desire to produce
a meaningful picture. During this period, it is
important to encourage and support the baby, to give
him freedom in his work. It is recommended when a
child develops enough interest in drawing to be sent
to an art school. Development of musical creative
abilities of children. Development of musical abilities
can begin from the first days of a child's life. Children
are very sensitive to sounds, voices and intonations,
they easily know the mood and state of their parents,
and prolonged exposure to music or TV sounds is
disturbing and disturbing. After all, children are
introduced to music. Listening to the work of older
children, learning songs together, conducting artistic
exercises with musical instruments. Harmonious
development of a child's musical ability is possible
only with the active participation and interest of
parents. The basis for the development of children's
creative abilities is, first of all, freedom. Parents
should not force and force the child. Success in this
regard requires patience and certain tactics - the parent
must listen to the child's opinion, encourage and
encourage his interest in any creative activity.
Creativity is a combination of many qualities. And the
question about the components of human creativity
remains open, although there are currently several
hypotheses about this problem. Many psychologists
associate the ability of creative activity, first of all,
with the specific features of thinking. In particular,
Guilford, a well-known American psychologist who
dealt with the problems of human intelligence, found
that creative individuals are characterized by the so-
called divergent thinking. People with this type of
thinking do not focus all their efforts in solving the
problem on finding the only right decision, and start
looking for a solution in all possible directions to
consider as many options as possible. Such people
tend to create new combinations of elements that most
people know and use only in a certain way, or to make
connections between two elements that at first glance
have nothing in common.

Creative thinking is based on a different way of
thinking, which is characterized by the following main
features:
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1. Speed - the ability to express the maximum
number of ideas (in this case, their quantity is
important, not their quality).

2. Flexibility is the ability to express different
ideas.

3. Originality - the ability to create new non-
standard ideas (this can be manifested in answers,
solutions that do not correspond to generally accepted
ones)

4. Completeness - the ability to improve your
"product” or give it a finished look.

The well-known local researcher of the problem
of creativity A.N. Luk, based on the biographies of
famous scientists, inventors, artists and musicians,
identifies the following creative abilities:

1. The ability to see the problem where others do
not.

2. The ability to break down mental operations,
replace several concepts with one, and use symbols
that have more and more capacity in terms of
information.

3. The ability to use the skills acquired in solving
one problem in solving another problem.

4. The ability to perceive reality as a whole,
without dividing it into parts.

5. Ability to easily connect long concepts.

6. Memory's ability to provide the right
information at the right time.

7. Flexibility of thinking.

8. The ability to choose one of the alternatives to
solve the problem before investigating it.

9. The ability to incorporate newly received
information into the existing knowledge system.

10. To be able to see things as they are, to be able
to distinguish what is observed from what is presented
through interpretation.

11. Ease of generating ideas.

12. Creative imagination.

13. The ability to improve details, improve the
original idea.

Candidates of psychology V.T. Kudryavtsev and
V. Sinelnikov (20) on the basis of a wide historical and
cultural material (history of philosophy, social
sciences, art, specific fields of practice) identified the
following universal creative abilities formed
throughout human history:

1) realism of imagination - a figurative
understanding of some important, general trend or
pattern of development of an integral object before a
person has a clear idea about it and includes it in a
system of strict logical categories;

2) the ability to see the whole before the parts;

3) the suprasituational-transformative nature of
creative solutions, the ability to independently create
an alternative rather than just a choice in solving a
problem;

4) experiment - the ability to consciously and
purposefully create conditions that most clearly reveal
the hidden essence of objects in ordinary situations, as

well as the ability to observe and analyze the
"behavioral” features of objects in these conditions.

In our opinion, the methods of these scientists
are more suitable for older children. school age.
Therefore, consider what abilities other scientists have
identified. Stolyarenko identified the following
abilities that characterize creativity: plasticity (the
ability to produce many solutions), mobility (quickly
moving from one aspect of the problem to another, not
limited to one point of view), uniqueness (unexpected,
non-trivial, non-trivial solutions). The famous
American psychologist D. Gilford (2 identified 16
such intellectual abilities. Among them: fluency of
thought (the number of ideas that appear per unit of
time), flexibility of thought (the ability to move from
one thought to another), originality (the ability to
create new non-standard ideas), curiosity (sensitivity.
to problems in the world), the ability to develop a
hypothesis, fantastic (complete isolation of the answer
from reality when there is a logical connection
between the stimulus and the reaction), completeness.
The problem was further developed in the works of P.
Torrens. According to his approach, the abilities that
determine creativity include: ease, which is evaluated
as the speed of completing a task, flexibility, which is
evaluated as the number of transitions from one class
of objects to another, and originality, which is
evaluated as the speed of completing a task. The
minimum frequency of the response given in a
homogeneous group. In this approach, the criterion of
creativity is not the quality of the result, but the
characteristics and processes that activate creative
productivity: fluency, flexibility, originality and
thoroughness in the development of tasks. According
to Torrens, the maximum level of creative
achievement is possible with a combination of a triad
of factors: creative abilities, creative abilities and
creative motivation.

In psychology, it is customary to associate the
ability of creative activity, first of all, with the specific
features of thinking. Creative thinking is characterized
by associativeness, dialectic and systematicity.
Associativity is the ability to see connections and
similarities in things and events that cannot be
compared at first glance. Forming contradictions and
finding ways to resolve them allows for dialectical
thinking. Another quality that shapes creative thinking
is consistency, i.e. the ability to see an object or
phenomenon as a whole system, to perceive any
object, any problem comprehensively, in various
connections; the ability to see the unity of
interconnections in the laws of events and
development. The development of these qualities
makes thinking flexible, original and effective.

Conclusion
In order to foster successful experiences for each
young  adolescent, schools must  provide

organizational structures such as team building and
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counseling programs. These structures help ensure
that each young adolescent is well-known by at least
one adult and has a regular presence to build positive
peer relationships. Young adolescents need
opportunities to build relationships with adults who
understand them and are willing to support their
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Introduction

Special attention is made in global folklore
studies to identifying the elements distinctive to the
artistic interpretation of symbols, particularly colors,
and the components that serve as the foundation for
their transformation into an aesthetic phenomena. It is
essential to generalize the world's perspectives on
color symbolism, to define the location and
significance of color symbolism in folklore, in the
education of the next generation, and to define the
artistic essence, features, and functions of colors in
fairy tales. The reforms implemented in our country in
the last few years, including the Strategy of Actions
for the Further Development of the Republic of
Uzbekistan, provided further possibilities for
expanding the scope of scientific research in the fields
of science, literature, culture, and art, the development
of our national culture, and the analysis of the
historical-mythological foundations of folklore works
,that have played an important role in the development
and evaluation of the semantics, symbolism, and roles
of colors in creative text in a comparative aspect with
English folk tales, revealed the need of distinguishing
their common and unique aspects.

The components that are the foundation for the
development of existing colors from non-aesthetic to
aesthetic phenomena and their historical-mythological

Doi: éros¥®f https:/dx.doi.org/10.15863/TAS.2023.06.122.27

bases were discovered by examining the study of the
artistic comprehension of images and symbols related
to colors through the evolution of fairy tales created in
the thinking of two English and Uzbek peoples. The
investigation of the physical, psychological,
philosophical, and artistic-aesthetic characteristics of
color for scientific objectives began much earlier in
the history of humanity, and significant progress has
been made in this field. The attributes of symbolism
in folklore, as well as color symbols as an aesthetic
and symbolic tool, are covered in details.

Nonetheless, one of the most essential projects is
to investigate the creative and aesthetic tasks of colors
in a multidimensional approach using English and
Uzbek folk tales as examples.

Methods.

Descriptive dictionary collections published in
the Uzbek language, primarily in literary sources,
provide general meanings. For instance, N. Hotamov
and B. Sarimsakov define a symbol as follows:
" symbol - the result of figurative thinking." A symbol
is formed as a result of similes and metaphors that
achieve  exceptional stability and universal
understanding. A symbol appears as a result of
visualizing similar things or objects through their
leading features or essential functions; thus, the
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conditional connection between things or events
transforms into stable conceptions. The sun, for
example, is an omen of light.!

Light represents freedom, happiness represents
life, and the list goes on. The following definition of
the symbol can be found in D. Kuronov's Literary
Dictionary: "In fiction, a symbol is also used as a kind
of movement, which is essentially close to an
allegory." A symbol differs from an allegory in that it
functions both literally and symbolically within a
certain context.? Cholpon's poetry, for example, has
images such as "star," "cloud," "spring," and
"winter."A. Kvyatkovsky's®, S.S. Averinsev's,* L.
Timofeev's, and N. Vengrov's® dictionaries in Russian
literary studies have distinct approaches to the term
symbol. However, while expressing the primary signs
and attributes of the symbol, opinions match and
diverge in certain spots.

According to the Russian folklorist V.I
Yeremina, a symbol is defined as "an idea that shows
a constant circle of relations in a specific poetic
system and is significantly different in terms of
imagination." And, as N.P. Kolpakova® points out,
attempting to tie one or more symbolic meanings to
independent concepts is pointless; different trees and
flowers exist as artistic imagery in songs and may
express a sad or pleasant tone with respect to the
content of each song. " These concepts support one
another and can be distinguished by folklore
materials.

Among the studies that approach the subject of
symbols in Uzbek folklore from the perspective of
theory are the works of Sh.Turdimov’, J.Eshonkulov,
and D.Rajabov. J. Eshonkulov in his work "Folklore:
Image and Interpretation” offered his views on the
foundations of symbolic and figurative thinking in
folklore, as well as interpretations of its visual
appearance. First and foremost, the scientist observes
that the language of myths is the language of symbols,
that the world can be seen, valued, and reacted to in
primitive human perceptions through symbols
associated with myths and fairy tales.

Research.

When a primitive man witnessed a flood, a
storm, a fire, or a flood, he panicked because he felt
helpless in front of them. When the sun warmed his
body, he was delighted. As a consequence, shade, fear,
and sunlight were transformed into symbols . This
astonishment and pleasure represented man's inner

! Hotamov.N, Sarimsogov B. Ruscha-Uzbekcha adabiyotshunoslik
terminlarining izoxli lug’ati. — Toshkent , 1983. — 5.293-294.

2 Quronov D., Mamajonov Z.,va boshgalar.Adabiyotshunoslik
lug’ati. —Toshkent :Akademnashr, 1997. — 5.400.

3 Kvyatskovskiy A.K. TTostiueckuii cnosaps. — M., 1966. —
C.263.

4 Kparkas nuteparypHas sHuukinoneaus. T.6. — M., 1971. —
C.826-831.

world associated with to the outer world. Furthermore,
a person who regards darkness as a demon and light
as an angel ,has given these two symbols the meanings
of goodness and evil. Because the primitive human
being had no abstract concepts. As V. M. Melitinsky
described it, as they grasped the environment and
reacted to it through their imagination. Symbol and
imagination became twins. For this, reason, there is
an idea that all symbols are founded on human
imagination and experience.

Sh.Turdimov, a folklorist, discusses the concept
of symbol and the basis of poetic symbols, as well as
the general and specific characteristics of symbolic
imagery in folklore and literature, and the attributes of
poetic symbols in a given folklore genre. "Usually, the
term symbol is widely used not only in literature and
art, but also in all aspects of life and science," says the
expert. The common trait that links the concept of
"symbol" in all of these domains is that the interpreted
thing (whatever it is) that appears as a symbol
combines numerous concepts and generates a solid
association. While writing, the author observes that
symbols are uniquely expressed in life, science,
literature, and art, that symbols in life provide an
expressive function, that symbols in science express
specific concepts, that symbols in literature and art
represent experience, and that it serves the artistic-
aesthetic interpretation of reality. "In the context of
any piece of art (in folklore and literature), a symbol
is an element (image or detail) and a series of words,
along with the lexical significance expressed by itself,
conditional we realize that it creates a stable artistic
association,” he claims. It is highlighted that the
symbols in folklore are of conventional character, that
this tradition has been created for ages, and that it is
historically tied to the people's lengthy past and varied
mythological beliefs in numerous areas. It points out
that whereas symbols in folklore can be seen in a
private way related to the creator's talent , symbols in
literature developed the leading characteristics of
traditions, popularity, and the possession of a stable
meaning.

We shall attempt to comprehend the meaning of
common signs, that is, symbols that are frequently
seen in folk tales and are directly related to the
research topic. Fairy tales, as you may know, are rich
with symbols and archetypes: awful witches, charmed
forests, magical beans, talking animals, and so on.
The perception of these symbols enables for a deeper
knowledge of fairy tales in reader's mind

STumogees JI., Benrpos H. Kparkuii cioBaps UTEpaTypHBIX
TEPMHHOB. — M.,1952.

© Konmnakosa H.I1. Pycckas napoauas GerroBast mechs. — M.-JL.,
1962. — C.206-207

" Turdimov Sh. Qo’shiq manosining kaliti (birinchi maqola)
/Marifat . —Toshkent , 2013.— 6-fevral. — Ne11,(8556). — 5.8-9.
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However, symbol interpretation ranges among
cultures and continues to evolve. In the West, females
tend to be symbolized by the color pink, whereas in
the East, boys are generally represented by pink and
girls by blue in color. The Eastern perspective is
simple: pink-red is most similar to the "fire" color,
indicating a man's character, while blue, the color of
water, represents a woman.

Analysis and discussions.

The significance of the symbols remains
essentially the same in the majority of popular fairy
tales in world literature. As a consequence of the
observations, it was discovered that the following
symbolic images, which are commonly seen in folk
stories, were mentioned numerous times:

Witches: In fairy tales, witches represent the
dark and wicked aspect of humanity. The term "witch"
is derived from the Latin word "wica," which means
"wise." They were herbalists, healers, and midwives
in real life, not the terrible forces described in fairy
tales. Such depictions that are negative developed as a
result of Christians' desire to separate God from
nature, as opposed to pagan faiths that worshiped gods
associated with animals and the ground. If divinity
existed in the air/heaven, then evil had to exist on
Earth. Because of their great healing and psychic
powers, these witches are associated with earthlings
and are frequently said to cooperate with dark forces
associated with the devil.

Stepmothers - the image of them with the same
meaning can be used instead of witches. They are
presented as the exact reverse of a protecting mother,
and, like witches, represent a power that must be
destroyed in order for the main character to survive
and grow. They addresses the nature of the ego, or the
"I'" within a person. The stepmother character, like a
witch,uses her inner ego for manipulation. The witch
from the fairy tale "Hansel and Gretel" seeks to
persuade the children that she wants to help them by
providing them with food and a cozy bed. His true
purpose was to eat Hansel. Ego is a force that attempts
to rule over the person's being. If a person desires
something, he will go to any extent to achieve it.
Children's love of sweets and pastries also puts them
in risky situations. As consequently, self-indulgence
is the core of all pain. We fall into the ego's trap as it
feeds our need and lust. As a result, we become
victims of our own ego, like Hansel, who was seduced
by the old witch and fell into the prison.

The illustration of birds. Birds are used as
messengers from the upper worlds for humanity to
hear messages from God because of their ability to fly.
Different civilizations have different beliefs about
shamans, who dressed in feathers and attempted to
communicate with the gods. Birds also signify the
ability to pull the human soul out of difficulties. They
usually support the heroes of the fairy tale,

communicate frequently, and can provide with useful
suggestions.

The image of rose. Gretel transforms into a rose
in early versions of Hansel and Gretel. In the folk tale
"Beauty and The Beast" The Beauty asks his father for
arose and injures herself with a rose thorn. This is one
of the most common symbols in folklore. The rose
represents the holy path. According to legend, the red
rose is made from the blood of Jesus Christ shed on
the cross. In other words, Christians thought that by
his death and the path he demonstrated, people would
be able to conquer their sins and find their way to the
heavenly home. Rose thorns were used to express the
negative actions and sins of a person in the form of
pain and suffering, to maintain balance and help in
choosing the right path.

The image of mirror. Previously, a mirror was
considered an expensive item, and it was only in the
houses of wealthy people. Mirrors were also used to
see one's own reflection to predict the future and see
the past. There is also information that they were
treated with chemicals prepared in a special
alchemical way to increase human mental abilities.
Thus, the mirror is not a mirror as we know it, but an
instrument of the seer, which is why it is often
assumed that Snow White's stepmother's mirror can
speak. Crystal balls and pure water have similar
properties. So, mirrors are a gateway between this
world and other worlds or levels of consciousness.

Wolf and other animals. In Christian symbolism,
the new recruits are often compared to sheep, and the
wolf is seen as a monster and an instrument of Satan.
A wolf also can be seen as predatory person. In some
versions of Little Red Riding Hood, she goes to bed
with the wolf, believing it to be her grandmother. He
is innocent and cannot distinguish between the sweet
goodness of his fake grandmother and the evil nature
of the wolf. A wolf demands attention, it seeks
satisfaction in any situation. His conscience allows
him to cheat both of them by eating his grandmother.
Other wolf-like figures, such as the rabbit, cat, fox,
sheep, or crow, are "wise" fools who use tricks.

Like old jokes, these symbols highlight the flaws
in society and nature. These characters can be
rebellious, humorous, mocking authority and playing
with the laws and accepted norms of the universe.
Because their work is fictional, such characters can
live, die, change their appearance, cast spells, and
even speak in animal form.

For example, Puss in Boots depicts a cat
wearing a big fur hat and boots. He is also associated
with the wizard Merlin in Artorias legend.

As the trickster, Hermes represents good versus
evil, chaos in creation as opposed to the reality of
order. He is not the creator of the world, but the
destroyer of peace. By questioning his own norms, he
changes those around him and encourages the reader
to imagine the world through time and physical
illusions. He is depicted in books of the same name by

Philadelphia, USA

180

2 Clarivate

Ana lytics indexed



ISRA (India) =6.317
ISI (Dubai, UAE) = 1.582
GIF (Australia) =0.564
JIF = 1.500

Impact Factor:

SIS (USA) =0.912 ICV (Poland) =6.630
PUHII (Russia) = 3.939 PIF (India) =1.940
ESJI (KZ) =8.771 1Bl (India) =4.260
SJIF (Morocco) =7.184  OAJI (USA) =0.350

Joel Chandler Harris, Carlos Castafieda or Brer
Rabbit, as he deceives his students and teaches Coyote
in the Indian medicine tradition.

Brer Rabbit is a braggart and a big liar. Depicted
as half-god, half-beast, the Trickster is a divine and
"wise" fool who answers to no one. He often thinks of
his own interests and rebels against the authorities,
makes serious jokes and often makes clever plans that
destroy him. Its purpose is to challenge established
ways of thinking and encourage a light-hearted look at
it. In this case, it is a transformation matrix. A trickster
often appears in mythology as a response to a
problem, a dragon/witch/negative demon.

Tricksters are used as a masculine figure because
they have qualities usually associated with men, such
as aggression or anger, sensuality, and self-
destruction, and are associated with lust or ego.
However, the Trickster can be a woman as well as a
man. When one finds signs or people appearing in
one's life, it indicates that changes are taking place,
which may be internal, external, or perhaps both.

Trees or forests. Sometimes in life we get lost in
the dark, impenetrable, emotional forest. Like the
12th-century writer and poet Dante, many fairy-tale
heroes find themselves in this predicament. They
suffer from betrayal, fear loneliness and need physical
and spiritual strength to face them. If we remember
that Snow White was left alone in the forest when her
stepmother demanded that the woodcutter kill her, we
can see the forest from the trees, as if the world was
depressed and unable to find a way out. However, this
confusion gives us the opportunity to change our lives
and start on a more meaningful path.

The forest is considered feminine or
consciousness because the light (masculine) cannot
shine in its depths. To heal, you have to deal with the
shadow side of the mind, you can't live in fear of being
unacceptable. The image of the forest also has positive
aspects. Likened to strong female energy, it can
represent shelter and protection. It means diving into
our unconscious. Tapping into our dark, unknown
sides is common in many fairy tales and is represented
by enchanted forests, wild beasts, deep oceans,
deserts, among other things (Even in religion, Jesus
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Conclusion.

If the lexeme "symbol" evokes the connotations
of a sign, a sign in the human imagination, the word
"symbolism" means ownership of a symbol, a sign, a
sign. As evidence of our opinion, we considered it
permissible to cite the explanation given to these
concepts from the explanatory dictionaries of the
English and Uzbek languages.

The language of folklore works is literally the
language of symbols .Understanding symbols in
folklore makes it possible to reach the essence of any
work. In the system of symbols in folklore, images
related to color are widespread in all nations of the
world and have entered into a traditional form.

2. If colors make it possible to distinguish the
color and sign of all things in nature, when they are
transferred to folklore and art, they show different
moods, emotions, thoughts awakened in the mind,
faces in life used as a means of artistic expression of
various events. Among the colors, the trio of white,
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harmony in the semantics of these colors in the rituals
and folklore of the peoples of the world was related to
the processes of understanding and meaning in the
beginning of human thinking.

3. Colors have different meanings according to
the nature of each field. In English and Uzbek folklore
and literature, colors primarily carry symbolic
meaning. It served as an expression of the inner world
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Introduction

Linguistic researchers are quite interested in
learning vocabulary using games. Donmus (2010)
considers that “implementing games into parts of
education has been shown to improve student
language vocabulary mastery while making language
education seem enjoyable”. This relates to Kuzu and
Ural’s belief that “when games and education are
combined, they synergize with entertaining
education.” Students who learn through games have
better emotions and behaviors, and they are more
motivated to study.” Teaching vocabulary to children
may differ from teaching vocabulary to adults.

They have been influenced and engage in
different ways. Elementary students are distinguished
as early and young learners who are different and
engaging; hence, teachers are required to be highly
creative and to produce numerous innovations and
ideas in teaching English at this level. Of course, if the
teacher is unable to excite these young learners, this
will be a challenging assignment. The aim of young
learners to study is mainly to get new experiences in
their life while playing. As a result, young children

Doi: &os¥e https://dx.doi.org/10.15863/TAS.2023.06.122.28

only want to study using an interactive learning
approach and a game application.

The primary goal of this study is to discover how
to create game materials in order to provide answers
to the question “How can we easily memorize
vocabulary items and how can we promote effective
ways to learn English vocabulary in a relaxed
manner?” The findings imply that using games in
foreign language acquisition may enhance the process
in  numerous ways, including vocabulary
memorization. The results demonstrated that games
boost the occurrence of memorization, and hence may
be a more efficient technique to foster language
acquisition.

Jeopardy

The Jeopardy game is based on the television
quiz show. A Jeopardy game is an activity that teaches
pupils to consider the questions that could lead to a
certain answer. This quiz show has an innovative
answer-and-question style in which participants are
given hints in the form of answers and must respond
in the form of a question.
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Create a Jeopardy Game

It's free, fast, and easy. No registration
required!

Find a Jeopardy Game

JeopardyLabs has 5 million of them —
and counting.

"JeopardylLabs is the simplest

way to build Jeopardy-like
games online."

Build Browse About Login / Join
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Examples: Weather, World Capitals, Geometry,

And_ if vou like leopardvl ahs. trv mv other

Figure 1. Screenshot of Jeopardy (https://jeopardylabs.com/)

This game can encourage learners to think
creatively about a specific answer. As a result, even
after knowing the answer, they can recall the words.
Because of the competitive character of the game, a
jeopardy game can also increase student motivation.
Furthermore, this game may be utilized as an
interactive activity in any subject, and it encourages
group cooperation, which develops the learners’
social and communicative abilities.

Kahoot' | scHOOL Teachers Highered faculty Resources

Gamify classroom
engagement with

Kahoot!

Maximize engagement next year and save over 20% on
Kahoot!+ Max!

Use Kahoot! in your classroom to:

* Boost motivation with new characters and game modes!

« Increase engagement with ready-to-use resources for

PRV T T Py G [Pt Py

Kahoot!

Kahoot is an interesting and interactive learning
tool that makes learning more pleasant. It’s a terrific
method to learn new things while also having fun.
Kahoot provides many features that make learning
more interactive and fun, such as quizzes, surveys, and
games.

News Contact Sales Explore content Play Sign up

Figure 2. Screenshot of Kahoot (https://kahoot.com/schools-u/)

The study of Kahoot, which combines the use of
games and ICT in education, is particularly
appropriate in English classrooms to improve student
learning, claims Budiati (2017). Students who have

used Kahoot during the learning process are eager to
join the class, more attentive in the English language,
interested in learning more about what they have
learned, and able to explain what they have learned to
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others thanks to the use of Kahoot in the classroom.
According to Bicen (2018), gamifying classes with the
Kahoot application might give students an impact that
boosts their ambition and motivation to learn.

To refresh the vocabulary of ESL or EFL
students, we can use any exercise, like “In other
words.”This exercise was inspired by Kennings. A
kenning is a term that refers to an object without using

its name. It occurs frequently in poetry written in Old
Norse and Old English. As an illustration, a helmet
could be referred to as a “head protector.” Students
collaborate in groups or couples.

Teachers can design a Kahoot game based on
this method instead of making noun cards, as shown
in the screenshot below:

The technique 'In other words': "BAG'|

light giver

head protector

O - rat catcher

Figure 3. Screenshot of creating a new vocabulary quiz in the Kahoot platform (https://create.kahoot.it/creator)

Methodology

This study employed an online survey via a poll
in the Telegram platform to collect data. A survey
collects information from a small group of people in
order to generalize the results to a larger population.
Surveys are a valuable source of data and insights for
practically everyone in the information industry, from
governments and private companies to media outlets
and academic institutions. Every year, thousands of
surveys are developed to better understand the
choices, interests, and experiences of customers and
workers.

Online surveys include a variety of question
styles, including single-choice, multiple-choice, and
open-ended text. In this article, a single choice survey
was done after a month of experience teaching English
vocabulary to one hundred Uzbekistan State World
Languages University students.

Results and Discussion

The findings of this study show that students are
motivated and excited about attending English courses
since they are familiar with the two online games.
Furthermore, their excitement for the subjects
improved, as did their academic achievement.

To assess the effectiveness of learning
vocabulary through games in the classroom, we want
to know how students’ experiences help with their
learning and what progress they gain. Specifically, can
we apply games as an effective means to make
students feel more comfortable and interested in
learning the subject of vocabulary. To achieve our
goal, we focused on the perception and attitudes of our
students as well as what students gained through their
learning with vocabulary games.
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100 Students' perception of Kahoot and Jeopardy
games

B | enjoy learning English using Kahoot game.
| like playing Jeopardy game to learn English.

B My English class with games is, in my opinion, dull.

M | enjoy having to be in competition with other students in the classroom through Kahoot and

Jeopardy games

Figure 4. The results of the survey\ poll

The strategy includes playing a variety of games
in our sessions to evaluate the students’ reactions to
this approach to vocabulary development.
Additionally, we sought to learn if there were any
issues that arose during the instructional process. To
better understand the expectations, challenges, and
development of our students’ vocabulary acquisition
processes, we also conducted a survey of them on the
Telegram platform in the form of a poll. In the survey,
100 students of the university participated and only
few learners found the online game are boring, yet
majority of the participants chose the option that these
two games motivate them to learn the lesson in
positive way.

In order to understand more about the students’
thoughts and personal experiences with vocabulary
learning, we also carried out a brief post-class
interview. Consequently, most of the participants
thought that these two online games the most effective
ones in learning and checking their vocabulary
competences. However, there are a few difficulties
may occur while using these two games in a class. For
example, the most common problems are not stable
internet network and technical problems during
paying the games such as low battery of gadgets or
connecting to the large screen to show the results.

Conclusion

Games have been proven to be advantageous and
helpful in teaching vocabulary in a variety of methods
under such conditions. First, games let kids unwind
and have fun, which makes it easier for them to learn
and remember new terms. Second, since games
frequently feature friendly rivalry, they maintain
students’ interest. These inspire English language
learners to engage with and actively participate in the
learning activities. Third, vocabulary games help
students utilize English in a flexible, conversational
manner by bringing context from the actual world into
the classroom.

Thus, it is impossible to question the importance
of games in the teaching and acquisition of
vocabulary. However, selecting the right games is
crucial if you want to get the most out of vocabulary
games. The number of pupils, skill level, cultural
context, time, learning topic, and classroom
conditions are all things to consider if a game is to be
done.

In conclusion, using games to acquire
vocabulary is an engaging and effective strategy that
can be used in any classroom. The findings of this
study imply that games are utilized not just for
enjoyment but, more significantly, for the practice and
review of language training, helping students to
become more proficient in their studies.
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Introduction Language is a cultural activity and, at the same

A special layer of the language — phraseology- a time, an instrument for organizing other cultural
set of stable phrases with independent meaning domains. Speakers take account of discourse
appeared thousand years ago. Modern English situations, which are structured by culture. Paul
phraseology is so vast and diverse that every aspect of Friedrich referred to this nexus of language and
its study is noteworthy. culture as " linguoculture " and Michael Agar called it

In our country, special attention is paid to the "languoculture”. Language is shaped not only by
study of English. Without being aware of phraseology, special and general innate potentials but also by
it is impossible to have good knowledge of the physical and sociocultural experiences. It is the
language. It would be easier to read and comprehend concurrence of language - as - culture and language -
if we are familiar with the phraseological units of governed - by - culture that warrants an approach
English and native languages. called cultural linguistics .

The use of phraseological units contributes to the
improvement of the phraseological creativity of all Methods.
speakers of one or another language. The work uses a comprehensive analysis

The English language is rich in somatic methodology, including:

phraseological units, which are poorly studied and
require further research.

! Palmer G.B. Applied cultural linguistics : Introductory remarks the 8th International Cognitive Linguistics Conference 2003. La
to the session on applied cultural linguistics . Paper presented at Rioja , Spain , July 2003. C.25-31
N .
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v the component analysis aimed at identifying
cultural significance in the semantic structure of
lexical units included in the sphere;

v the semantic analysis method that examines
the meaning of linguistic units. Phraseological units in
this study comprise somatic phraseological units that
are subjected to semantic analysis to determine the
causes for their development, consolidation, and
functioning in the language system;

v' the comparative-typological method allows
for the establishment of similarities and distinctions
as well as the identification of each language’s
national and cultural uniqueness;

v' the cross-cultural analysis, involving the
comparison of the SPhUs with other languages and
cultures, in order to identify the national and cultural
specifics of the SPhU.

Analysis.

Linguoculturemes, or culture-relevant language
units, play an enormously important part in world
image representation. Linguocultureme is a complex,
interlevel language unit, a dialectical unity of
linguistic and extralinguistic components, the
association between a verbal sign's form, semantic
content, and cultural meaning. The most obvious
linguistic traits that represent national culture are the
phraseologisms and premier, metaphors, and symbols.
Mythology, archetypes, stereotypes, conventions,
rituals, and religious beliefs are examples.[1]

Before delving into the gathered cases, we'd like
to emphasize D.Kristall's concept. He recognized that
PhU are associated with the nation's own
characteristics, culture, way of life, customs, and
psychology, and called them "national idioms."

And analyzing the SPhUs from a linguocultural
point of view, we should take into account their
etymological aspect too. A.V.Koonin in his research
works studied phraseological units from the
etymological point of view . He grouped PhU, having
analyzed as the following:

» Phraseological units of the biblical origin:

Not to let one’s left hand know what one’s right
hand does

During the Sermon on the Mount, Jesus used the
term "not let our left hand know what our right hand
is doing" to refer to our charitable conduct. "However,
when you give to the poor, do not let your left hand
know what your right hand is doing so that your giving
is hidden." And your Father will reward you in secret."”
Clearly, Jesus' order is not literal, but what does it
mean? In reality, Jesus is speaking about the state of
our hearts when we contribute. In Jesus' day,
hypocritical people would donate generously to
those hypocritical people who would donate

2 www.compellingtruth.org/left-hand-know-right-hand-doing.html

generously to those who were in need and were open
about it. They wanted people to notice and appreciate
their kindness. While they were honored for their kind
efforts, Jesus told His audience that "they have
received their reward." In contrast, those who give "in
secret," for the joy of giving rather than for the
appearance of generosity or spirituality, will be
rewarded by God.?

O'ng qo’l gilganini chap qo’l bilishi shart emas.
This proverb means the same meaning as in English
and its origin comes from Muslim religion. According
to our religion, Muslims according to our religion,
should do charity and assist those in need. It is prudent
to resist the temptation to be arrogant that may arise
from making our generosity public. The most
important thing we must keep in mind is the reason for
our donation.

Phraseological units of literary origin:

Shakespeare's  phraseological  units  have
significantly expanded English phraseology. After the
Ph.U of biblical provenance, this is the second largest
group. The majority of them can be found in the works
by Shakespeare only once, but they are fixed in
dictionaries as phraseological units.®

the apple of (one's) eye - a cherished or favored
person. This term is regarded to have Biblical roots.
However, the phrase "apple of my eye" dates back to
the time of King Alfred the Great of Wessex in AD
885. The line can also be found in the Old English
poem "Gregory's Pastoral Care." However, the term
lingered for many years until becoming famous in the
early 1600s. The word was originally used in everyday
speech by the English playwright William
Shakespeare. Shakespeare used the phrase in "A
Midsummer Night's Dream." The phrase derives from
the old belief that the pupil of the eye was a solid,
apple-shaped body that was valuable since it was
necessary for vision. The counterpart in Uzbek is
"Ko'zimning og-u qorasi,” which has the same
meaning.

The PhUs reflecting the English people's
traditions:

- two heads are better than one used to say that
it is easier for two people who help each other to solve
a problem than for one person;

- bir yogadan bosh chigarmog ma'nosi:
birgalikda / do'stlikda biror ishni bajarmog.

- Uzbek people use the phrase “bosh omon
bo’lsa, do’ppi topiladi” means that the most important
wealth for a person is his health. If there is health,
everything else can be found, but nothing else can find
or return health. The initial - cultural component is
proverbially expressed by the realia of "Do ’ppi" .The
skullcap is the national headdress of the peoples of

3 Ashurova D. U., Galieva M. R. Cultural Linguistics. — Tashkent,
Uzkitobsavdonashriyot, 2019.
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Central Asia , which in the recent past everyone Some phraseological units like  “boshi
considered himself obliged to wear. The Uzbek aylanmoq”,  “boshi  qizib  ketmoq”,  “boshi
skullcap is a national thing that distinguishes the aylanibketmoq” (feeling dizzy), “agqilli bosh” (it
Uzbek people from other nations, and Uzbek men means a clever person) — “have a wise head” —

wear it with pride. In addition to this idiom, there are
many other expressions related to the “do’ppi”. And
they are all culturally marked: “do’ppisi tor keldi”,
“do’ppisi yarimta”, and others.

In English, there is an expression wet the baby’s
head — the process of celebrating the birth of a baby.
This expression reveals the ritual of marking the birth
of a child in England and is a clear example of cultural
traditions in the language.

» the units, denoting beliefs, and
superstitions: " qo'l bermoq ".
In the first meaning, it means " qo'l berib

salomlashmoq". In accordance with ancient tradition,
it was the symbol of a sacred person. (ya'ni, go'l
bergan eshon, pirining kaftini tutib murid bo'lgan. Qo'l
bergan kishi bir necha vyil shogird bo'lib yurgach,
Pirning oq fotihasini olguncha sidgidildan xizmat
qilgan. O’zbek tilida bu ilohiy hurmatni anglatadi.
Ingliz tilida esa bu yordam bermoq, ko’maklashmoq
demakdir). 4

So, based on these facts, our task is to analyze
the somatic phraseological units from linguo-cultural
point of view. It is essential to mention that there is a
set phrase “boshida danak chagmog” in Uzbek. Word
for word it is rendered that “crack nuts on one’s head”
but it means that is “make somebody’s life misery by
nagging”. It is very common among Uzbek people in
daily life.

The English somatic phraseological unit, “/oose
one’s head” means not to know what to do at all.

But the Uzbek people use “boshi aylanib golmoq
va boshini baloga giriftir qilmoq” — as to give this
meaning, not as - bilmagan, guvohi bo’lmagan ishga
aralashmaslik, burnini sugmaslik”.

In English “break a leg” is used to encourage a
performer before a performance, traditionally it is bad
luck to wish a performer good luck, so a performer is
wished bad luck in a hope of causing good luck. But
in our nation to wish, even to think about bad luck may
lead to misfortune, so that “qo’lingdan keladi!” (bo’sh
kelma, omad senga yor bo’lsin) phrases are usually
utilized as encouraging expressions.

English SPhUs “hide one’s head” means to
disappear for some time or not tobe able to look at
someone because of shame.

But in Uzbek “boshini quyi soldi” means to
agree with somebody or not tobe able to look at
someone because of shame. We can see from these
examples there are some similarities between English
and Uzbek somatic phraseological units with the
component “head”.

4 Backaxos H.A. Ilpe/uiokeHne U CIIOBOCOYETAHHE B THOPKCKUX
s13b1'Kax // Bonpocsl cocraBieHus: onucaTeabHbIX IPAMMATHK .
M .:Hayka , 1961.-C. 71

express linguocultural specifityof the SPhUs in
Uzbek. But sometimes “head/bosh” expresses the
meaning “muhim/important”.

And in Uzbek there is phrase " aglli odam " (a
clever person) . If we express with phraseological unit
we can say that is " kallali odam " (a person has a wise
head).

"Boshi joyida " - " aqli joyida " (word for word
it means " the head on its place” it means that a person
who is very tactful to do something);

" Boshi ishlaydi " (word for word it means one's
head works) that means a person who does something
cleverly; a fat head - a dull or stupid person.

And in Uzbek there is a phrase " xomkalla " - a
person who does something without thinking but in
English there is no phrase " empty head " instead they
use blockhead .

Khilichov tried to identify from the cultural point
of view some somatic phraseological units with the
components " head / bosh " and " hand / gqo'l " in his
article named " About phraseological synonyms. In
his work, he studied three groups of phraseological
units with the component " bosh ".

1. Synonymic expressions with the component "
head bosh ". For example," boshiga yetdi - boshini
yedi ", " boshi osmonda - boshi ko'kka yetdi ", " boshi
shishdi boshi qotdi " and etc.

2. Synonymic expressions with the word " head
and its parts - bosh " . For example,

" boshi achimoq miyasi achimog " , " boshida
danak chagmoq miyasida danak chagmoq " , " boshi
g'ovlab ketmoq miyasi g'ovlab ketmoq kallasi g'ovlab
ketmoq " .

3. Synonymic expressions which are not related
to " head - bosh " . For instance,

" boshiga ko'tarmoq shovgin solmoq " , "
boshidan kechirmoq ko'nglidan o'tmoq", ™ boshini
bukmoq - yuzini yerga garatmoq " and etc.

Synonymic phraseological units one of them has
a component " head " and the other has quite another
component .

We see that linguocultural peculiarities of
phraseological units exist both in the English and
Uzbek languages .

And phraseological units with the components "
bosh - head " are utilized with some verbs like "
o'ylamoq ", " hisoblamog " ( to think / mind/mean),
and the word " miya - brain ".

1. And we have somatic phraseological units
with the component " hand ". For example, " to give a
golden handshake " as a way of dismissing someone
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with a big sum of money has no somatic equivalent
expression in Uzbek.

SPhUs " to give a golden handshake " means that
a person has worked in some company or corporation
for a long time and fulfilled his duties honestly and
very well. The time has come and he is going to retire.
The company gives a farewell party in his honor and
he gets a bonus - a check for a large sum of money.

2. " to give a glad hand " in the sense of giving a
warm greeting to someone is fare and being " have an
open hand " is synthetically expressed by the Uzbek "
go'li ochig bo'lmog ".

Results.

The analysis demonstrates that, while the
centrality of the hands in the structuring of idiomatic
and figurative uses of the set phrases in the two
languages is uncontroversial, differences can be
identified as a result of the socio-cultural filters that
shape the profile of one and the same
conceptualization process as well as a different way of
conceptualizing the same experience. The comparison
between English and Uzbek expressions with ** hand "
/ go'l makes it sufficiently clear; it is believable that it
would be impossible to general phraseological in such
terms as to gain insights into cognition and conceptual
systems without culture and history as mediating
frames. On the other hand, it is true that it is not always
safe to infer how people think from the way. they talk,
it is also true that languages express their sociocultural
specificities, or preferences in terms of body parts in
other areas than figurative uses.

However, it should be noted that, even the
analysis of the idioms above show the difference
between the cultures of both nations there can be seen
some phraseological units with universal human
perceptions and experience. As an example, we can
give phraseological units with somatic (parts of body)
components. “Idioms associated with the component
“head/bosh” fall under the semantic category
“intellect, thinking”, phraseological units with
constituent “hand/qo’l” to the semantic group
“possessing”, as well as the semantic group “attention,
perception” is conveyed by phraseological units with
“eye/ko’z”. Consequently, the phraseological units
containing parts of the human body usually the same
in many languages, because parts of the body are
correlated with an identical function in all cultures.”

In this paper, the linguo-culturological features
of phraseological units of the English and Uzbek
languages are analyzed as well as National-cultural
features of phraseological units are determined by
extralinguistic factors. Under extralinguistic factors,
the combination of factors that are important when
creating social, economic, and cultural prerequisites
and conditions for the internal structural and
functional development of language in the
development and study of phraseological units and
which serve as a prerequisite for submission of
national nature. In both English and in Uzbek, many
set expressions reflect the way of life, customs,
traditions, and national characteristics of the people.

Table 1.

Came into one’s head

Kallasiga kelmog

Hold one’s head high

Boshini baland tutmoq

The apple of someone’s eye

Ko’z qorachig’i

From head to foot

Boshdan oyoq

All eyes and ears

Butun vujudi qulog

Cabbage head

Qovoq kalla

Give a hand

Yordam qo’lini bermoq

Have one’s nose in the air

Burni ko’tarilgan

does

Not to let one’s left hand know what one’s right hand

O’ng qol qilganini chap qo’l bilmasin

" to give a glad hand "

Qo’li ochiq bo’lmoq

The formation of phraseologies requires the use
of phraseological units connected with food elements.
The language's phraseological composition is
important in the perception and representation of
people’'s national and cultural identities. The
phraseological units containing the element "food" are
conveyed throughout every language's phraseology
because they assist to reflect people's worldviews and

5 Ashurova D. U., Galieva M. R. Cultural Linguistics. — Tashkent,
Uzkitobsavdonashriyot, 2019.

cultural identities. Language material study has
revealed that phraseological units of food codes have
a specific form as well as a wide range of meanings
and connotations.

The best example of a food idiom is the
expression "Cabbage head," which is used in English
to describe a foolish person, while the idiom "govoq
kalla" is used in Uzbek to express the foolishness of a
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person. Pumpkin is a popular and extensively
prepared vegetable among Uzbeks. The outside of the
pumpkin is firm, and the inside is hollow when the
core is removed. From its outer appearance, it appears
to be a large head, however, it is hollow on the inside.
As a result, Uzbeks use this phraseological unit to
represent an empty head. Unlike the Uzbeks, the
pumpkin is not a popular vegetable among the British.
However, cabbage is loved by them and consumed a
lot. This is why both nations used two different
vegetables to express the same concept.

Conclusion.

Phraseological units are one of the means of
improving our speech. Sometimes it is easier to
convey our thoughts and sense with the help of idioms
rather than trying to find necessary words and
sentences. However, they may cause big problems in
translating into another language. It is not surprising
that there are such set expressions that can be
translated in different ways into other languages. The
research provides the pairs of phraseological units that
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