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APPROACH TO IMPROVING BUSINESS PLANNING METHODOLOGY
USING FURNITURE COMPANY EXAMPLE

Shanin I.I.

Voronezh State University of Forestry and Technologies named after G.F. Morozov,
e-mail: kingoao@mail.ru

In the current economic conditions in our country, on the basis of market relations, enterprises are endowed
with legal and economic independence. Efficient management of the enterprise ‘s production activities depends
more on the level of information and cadre support of its individual divisions and services. To date, some decisions
taken by the management of enterprises aimed at the development and organization of production are not justified
by appropriate calculations and are usually intuitive. In most cases, enterprise planning has a secondary role, inevi-
tably giving way to current affairs. Also, the current form and content of the presentation of planned information,
as well as the speed of its presentation, often make it impossible to use it for management purposes. One solution to
this problem in conditions of uncertainty and market is improvement of business planning system in the enterprise.
First of all, it is the planning of economic activity in its whole set that gives a clear understanding and possibility to
analyze various options for achieving the set goals, with subsequent selection of the optimal solution according to
the specified optimal criteria (profitability, cash receipt, balance sheet structure, etc.).

Keywords: methodology, business processes, business planning, performance, business plan

In many enterprises, the business planning
process is not well developed, making it diffi-
cult to choose the preferred business plan op-
tion. As a rule, such enterprises do not assess
the effectiveness of business plans, nor do
they determine their expected feasibility. As a
result, decisions are taken that do not contrib-
ute to the development of the economic poten-
tial of the organization, to the improvement
of its efficiency and management. The results
are manifested in various forms: creation of a
competitive sample of products, revenue from
increasing volume of production, number of
new products [1, 2]. They can be expressed in
natural and value forms. Planning describes
the performance of an enterprise by compar-
ing the results and the costs involved. Results
in economics refer to the outcome of the use
or use of resources.

Research objective

To successfully plan and develop a busi-
ness plan for business planning, you must have
certain mandatory key aspects that are related
to each other and make up the business plan-
ning infrastructure of the furniture company.

Materials and research methods

Modern economic conditions require maxi-
mum expansion of the sphere and improvement
of planning methods. The higher the quality of
forecasts and plans, the more important their
contribution to public development will be.

Among the most important methodologi-
cal principles of planning are the principles of
systemicity, continuity, complexity, adequacy,
focus and priority, optimality, balance and
proportionality — these methods are presented
in Figure.

The principle of systemicity is based on
the basis of research, formed on the basis of
quantitative and qualitative indicators-reg-
ularities in different economic systems, the
process of building the necessary logical se-
quence throughout the research chain [3, 4].
Through this chain, the development of a
process and justification for any manage-
ment solution should be based on the over-
all system objective set and subordinate
to their activities all available subsystems
necessary to achieve the objective set. The
key component of this principle is the pro-
cess of creating a system that includes the
necessary indicators, methods, models that
correspond to the content of each object
and allow to build a holistic picture of its
development [8].

Modern economic development is char-
acterized by the continuity of certain pro-
cesses, the need to improve the production
process as a whole, using scientific and
technical research, i.e. it is necessary to ob-
serve the principle of continuity in business
process planning, which takes into account
the continuity of forecasts, plans [9]. This
principle involves developing forecasts and
plans for different time periods and linking
all components. For example, the develop-
ment of medium-term plans should be car-
ried out taking into account promising pri-
orities reflected in plans and forecasts for
the long-term perspective, and indicators for
the medium-term outlook should be used in
short-term plans. Long-term plans should be
adjusted within the current period. This is
primarily due to changes in consumer pref-
erences, changes in technical direction and
emerging market conditions [6, 7].
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Systematicity Continuity Complexity
— Principles of
Optimality | planning 1 Adequacy
Balances and
Focus and priority proportionality

Outline of business process planning in the furniture company

Research results and discussion

One of the most important stages of the
planning process is the development of a busi-
ness plan necessary both for internal planning
and to justify the receipt of funds from an ex-
ternal source, i.e. the receipt of money for a par-
ticular project in the form of bank loans, budget-
ary allocations, the share of other enterprises in
the implementation of the project, including the
development of new production lines [5].

Business plan for furniture enterprises is
considered as a tool of additional attraction of
sources of financing, including production in-
vestments. It should therefore contain convinc-
ing justifications supported by calculations.

The business plan should contain a real as-
sessment of the financial and economic situa-
tion in the enterprise, which requires constant
clarification as it is implemented. In addition,
the investment plan should be developed in ac-
cordance with the model documents (forms). It
should fully reflect the specifics of the activi-
ties of the furniture company under study.

All sections of the business plan to be de-
veloped should be linked, and the calculations
presented in different sections should have
no discrepancies.

The first section of the business plan of the
furniture company under investigation pro-
vides a basic summary of it, describes the gen-
eral directions and period of implementation of
the plan, conditions and amounts presented as
financial assistance and investments [10].

The second section provides a general de-
scription of the furniture company under in-
vestigation. It outlines the main directions of
the enterprise activity, assessment of its impor-
tance for the region.

During the development of the third sec-
tion of the business plan to attract production
investments, an analysis of the financial condi-

tion of the furniture enterprise under study for
two to three years is carried out. The analysis
of the financial condition is carried out taking
into account the recommendations developed
in the special literature. On the basis of the
analysis carried out, the main ways of restoring
the solvency of the organization by mobiliz-
ing internal settlements and, if they are insuf-
ficient, by attracting debt funds are identified.

The result of the fourth section is a plan
of measures to restore solvency and support
the efficiency of economic activities includ-
ed in the bankruptcy prevention strategy for
the organization.

In the fifth section, the justification for sales
quantities consists of the following main steps:

1. Forecast sales volumes by period;

2. Forecasting sales volumes by major
transport services;

3. Forecast sales
jor consumers.

The final section is developed on the basis
of sales volume forecasts. In addition to the nec-
essary calculations, the production plan of the
investigated furniture enterprise should contain
a characteristic of the basic technological pro-
cesses, the material and technical base of pro-
duction and the main types of used resources, a
characteristic of the leading suppliers. This sec-
tion describes the basic labor requirements. The
cost reduction activities developed in the section
should be taken into account in the preparation
of the consolidated cost estimates.

As an example for financial and economic
assessment, we will take a specific event — the
acquisition of the latest advanced and more
progressive equipment and equipment for the
production of furniture products. The purpose
of business planning is to increase sales rev-
enues by opening a new line for the production
of budget furniture economy-class up to 50 t.

volumes by ma-
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The calculations are given on the example
of one set of equipment for the production of
kitchen products. Capital investments are re-
quired to open the new line, as investments are
required for the purchase, setup and prepara-
tion of the premises, purchase of components,
delivery and other (Table 1).

These investments include the cost of
equipment for the production of economy-class
kitchen sets, installation of technical systems
(fire and security alarms; Ventilation and air
conditioning system; heating system; Electri-
cal wiring (including lighting). The area of the
available production room is 1152 m2 and will
be used as follows: 350 m2 — for processing
of raw materials and materials, 200 m2 — for
cutting and blank of semi-finished products,
150 m2 — area for drilling holes, the rest auxil-
iary rooms. Calculations for business planning
purposes for the implementation of the direc-
tion for the production of economy-class kitch-
en sets in the price segment up to thousand

rubles are presented in Table 2. Based on the
above, the investment costs for the develop-
ment of the new direction will be 16915 thou-
sand rubles.

Next, we calculate the cost of the direction
for the production of economy-grade kitchen
sets for the planned volume of production. The
planned volume tends to grow due to the increase
in the production volume, and for this purpose it
is necessary to open a new production direction
of the direction for the production of kitchen
sets of economy class in the price segment up
to 50 thousand rubles. Here advertising is or-
ganized, qualified workers are hired and other.
The forecast values are calculated on the basis
of the inflation rate for 2015 equal to 4.3 %, that
is, the coefficient in the forecast will be equal to
0.43. On average, one production direction out
of five produces products for the total revenue
of 17640.32 thousand rubles for 2019.

This forecast is made forward for three
years (2019 —2021) and is presented in Table 2.

Table 1

Calculations related to optimization of business processes in the furniture company

The name of the planned expenses Sum, thousand
rubles.
1 3

Set of equipment for production of kitchen sets economy-class 12730,00

Costs for preparation of available production areas (replacement of floor tie, reinforce- 1235,00

ment of beam structures)

Other start-up costs (delivery, installation, setup) 583,00

Commercial equipment (including exhibition samples) 732,00

Office equipment 148,00

‘Warehouse equipment 704,00

Costs of advertising signs and installation of street tenders 411,00

Installation of technical systems (fire alarm; Ventilation and air conditioning system; 372,00

heating system; Electrical wiring (including lighting)

Total 16915,00

Table 2

Forecast Values Implementation of Measures to Improve Business Planning
Methodology Using the Example of Furniture Enterprise

Description of indicators Amount Sum, thousand rubles.

2019 year | 2020 year | 2021 year
1. Sales volume excluding VAT, total 17640,32 | 18390,5 23751,7
2. Cost of goods sold 53284 6557,9 7947,28
3. Business expenses, only, 7119,22 9409,2 11918,55
Including
Wages 4934,12 6674,5 8523,17
Contributions for insurance premiums 1490,1 20157 25739
Other costs 132,00 144,2 239,6
Expenses on cleaning of rooms 410,00 410,00 410,00
Utility charges 153,00 164.,8 171,88
4. Cost of preparing an economy-class kitchen kit (line maintenance)| 3927,00 951,43 1498,37
direction
5. Production equipment costs 12730,00 - -
5. Sales profit 1265,7 1471,97 2387,5
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Business planning at the enterprise involves
a comprehensive and multifaceted study of the
production potential of the enterprise, the qual-
ity and competitiveness of the produced prod-
ucts, the provision of material, managerial, la-
bour and financial resources to the production
process, as a result of which the efficiency of
their use is determined. Planning is based on
a systematic approach that takes into account
the diversity of factors affecting the enterprise,
the qualitative selection of reliable information
and is a critical management function.

Each enterprise is interested in uninter-
rupted and cost-effective production, timely
delivery to the consumer, as well as high-
quality and reasonable management deci-
sions. Operating under conditions of in-
dependence in the furniture market, each
enterprise needs to plan key aspects in the
conduct of business, to expand the sphere of
production management and sale of products.
Market research and the development of new
production lines taking into account the price
segment and the interests and opportunities
of consumers of the products produced is of
decisive importance. Constantly growing sci-
entific and technological progress on the one
hand and the development of competition on
the other, provides prerequisites for manage-
ment innovations aimed at creating conditions
for carrying out effective economic activity of
the enterprise. The organization of effective
economic activity by the enterprise requires
the development of a clear strategy.

Conclusions

Thus, it can be concluded that on the basis
of forecast values and data on planning of di-
rection costs for production of kitchen sets of
economy class in the price segment up to 50 t.,

as well as data on production of products at the
studied furniture enterprise, the newly created
production direction can be considered profit-
able, that is, profitable. Therefore, this project
is effective with a payback period of 3.7 years.
The projected profit from sales in 2021 will be
2387.5 thousand.
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Today, in science, education and practice in dentistry, there are big changes associated with innovation-infor-
mation and health-saving technologies, which requires corresponding changes in the training of a new generation of
dentists. We studied the use of such technologies in dental education using a questionnaire survey of 5t-year dental
students from universities of the Kyrgyz Republic. Results of the survey of 295 students revealed that in the process
of studying, they gain certain knowledge about new technologies (50-75 %) used in dentistry. At the same time, in
a number of questions, respondents have low (53-69%) indicators of knowledge about innovation technologies,
reaching 70 to 88 % in individual questions. However, in general, it was noted that for the future dentist as a compe-
tent specialist, the achievements of science and practice in various fields of knowledge play a huge role, especially
in medicine, which requires the use of modern training organization. Undoubtedly, in the 21st century, to improve
dental education — to form, during pre-graduate training, competencies and professional qualities in various fields of
knowledge, it is necessary to use innovation-information and health-saving technologies, which will contribute to
the effectiveness of specialist training.

Keywords: dentistry, education, university, students, innovation-information technologies, questionnaire survey

In modern conditions, large-scale insti-
tutional changes are taking place in various
spheres of society. Medicine and education are
not an exception, where innovation-informa-
tion and health-saving technologies are rap-
idly developing. The modern system of dental
education has been especially intensively pro-
gressing in the XXI century in close connec-
tion with the development of the industry of
high-tech innovative materials and equipment
used in dental practice. This is evidenced by
the latest programs of the European Dentist [1,
2, 3], in the context of their implementation and
curricula revision in European countries [4, 5,
6] and the CIS [7, 8, 9].

The aim was to determine the knowledge
of graduating 5" year dental students regard-
ing innovation-information and health-saving
technologies for maintaining oral health.

Materials and research methods

A knowledge assessment survey was con-
ducted among 5" year students of the dental
faculty of the I.LK. Akhunbaev Kyrgyz State
Medical Academy (n=144) and the B.N.
Yeltsin Kyrgyz-Russian Slavic University
(n = 151). The total number of participants was
295 students, including 155 males and 140 fe-
males at the age of 22-26 years. For each ques-
tion presented, an actual number of responses
was taken into account. Students who partici-
pated in the questionnaire were informed about
the significance of their interviews. Statistical
data processing was performed using the Mi-
crosoft-10 Excel software package.

Research results and discussion

The development of the higher medical
education system in the Kyrgyz Republic, the
strengthening of its competitiveness, and the
increase of the export of educational services
are factors requiring integration of the under-
graduate training of doctors into the global ed-
ucational space [10, 11]. Today, dentistry is a
branch of medicine, whose intensive develop-
ment goes in parallel to innovations in the field
of chemistry (inorganic, organic biopolymers),
physics of materials, digital and nano-technol-
ogies and many others [12, 13].

In this regard, the need for moderniza-
tion of dental education is obvious, requiring
innovations in the educational process dur-
ing the training of future dentists, focused on
improving the competitiveness of graduates
on the labor market. Prominence is given to
the integrated system of pre-graduate train-
ing of specialists to make them ready, upon
completion of training, to get involved into
the professional environment and to apply new
generation methods and technologies used in
dentistry [14].

Regarding the notions of students about
health-saving technologies, first of all, we
looked at their opinions about the conditions of
their studies in the university in respect of com-
pliance with the requirements of SanPiN (Nor-
mative legal acts regulating the activities of
health care organizations (Decree of the Gov-
ernment of the Kyrgyz Republic No. 201 dated
04/11/2016. “Sanitary and epidemiological re-
quirements for healthcare facilities” — Appen-
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dix 13). In this case, as can be seen from Fig. 1,
in a total group, 39 % of respondents found this
item as being in compliancet (males — 46.5%
and females — 30.7 %), and 20.7 % not in com-
pliance (19.4% and 22.1 %) and 40.3 % report-
ed difficulty answering (34.2% and 47.1%),
which shows that more than half of the stu-
dents surveyed were close to the understand-
ing about non-compliance with certain hygiene
requirements to the general organization of the
educational process and the poor use of mod-
ern designer training technologies (table 1).
The majority of students indicated the lack
of material-and-technical equipment — 71.2%
(males — 67.7 %, females — 75.0%) and poor
organization of health technology teaching in
dental subjects — 32.5%, 28.4%, 37.1%, re-
spectively. Up to 18% of students indicated
the administration of universities as being not
interested in innovations, and 10% indicated
insufficient teaching staff competence with the
lack of motivation and practice (table 1).
Regarding receiving knowledge about
health-saving technologies for clinical and
healthcare problems in dentistry, during study
at a university, by blocs of disciplines, stu-
dents pointed out dentistry subjects — 46.4%

total

Find it difficult to
answer;
40.3

Yes,in
compliance;
35.0%

Find it gifficult
o answer;
34.2%

Ne, not in No, not in
compliance; compliance;
20.7% 18.4%

males

(males — 47.7%, females — 45.0%), and
clinical medicine subjects — 43,1% (males —
42.6%, females — 43.6%). Next were areas of
preventive medicine 38.3% (males — 42.6 %,
females — 33.6 %) and fundamental medicine —
18.0% (males — 21.3 %, females — 14.3 %). At
the same time, 11.6% to 15.7% of students,
regardless of gender, believe that through-
out the entire period of training they did not
receive information about health-saving
technologies (table 2).

At the same time, regarding thematic ar-
eas to learn skills in health innovation tech-
nologies, students indicated the highest rates
for sanitary-hygienic conditions (hygiene) —
56.8% (males — 55.2%, females — 58.7 %),
definitely close rates were shown for den-
tistry — 34.9% (males — 32.5%, females —
37.7%), care of one’s own health — 32.9%
(males — 33.1 %, females — 32, 6 %) and mor-
phology of the development of the dentofacial
system — 32.5% (males — 37.7 %, females —
26.8%). The highest values were demon-
strated for multidisciplinary combinations of
2-4 thematic blocs, which amounted to 64.0 %
in the group as a whole, males — 63.6 % and
females — 64.5% (table 3).

females

Find it difficult to
answer;
47.1%

Yes,in
compliance;
45.5%

Yes, in
compliance;
30.7%

No, not in
compliance;
22.1%

Fig. 1. Fifth year dental students’ assessment of the sanitary and hygienic conditions of studies in the

university

Table 1

Fifth year dental students’ assessment of the organization of the educational process
at the university in a health-saving perspective

Indicators Total Males Females

n % n % n %
Material and technical equipment — insufficient 210 | 71,2 | 105 | 67,7 | 105 | 75,0
Administration is not interested in health saving innovations 53 [ 180 | 28 | 18,1 | 25 | 17,9
Teaching staff is insufficiently competent in this matter 26 | 88 | 14 | 9,0 | 12 | 8,6
Imperfect organization of the educational process in dentistry | 96 | 32,5 | 44 | 284 | 52 | 37,1
Own answer (little motivation and practice) 26 | 88 | 18 | 11,6 ] 9 5,7

Note: 295 students surveyed, incl. males — 155, females — 140.
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On the basis of knowledge gained during
study at the university, fifth year students as-
sessed their own oral health state (fig. 2) as
“excellent” — 15.3 % (males — 14.8 %, females
n—15.7%), “good” — 61.4 % (males — 61.3 %,
females — 61.4%). In this cohort these levels
of oral health in sum make up 76.7 % (males —
76.1%, females — 77.1%), and satisfactory —
23.4% (males — 23.9%, females — 22.9%) .
Regarding how well graduating students pos-
sessed skills in maintaining own oral health,
70 to 78 % indicated a sufficient level, 21.9 to
30.0% — an insufficient level in oral health
maintaining knowledge and skills (fig.3). Fur-

thermore, 63.9 to 72.1% respondents believe
that the dentist’s work is a health risk profes-
sion and 21.4% — 27.1% — it is not, and up to
9% — do not know (fig.4).

A certain interest in the need for additional
education in health-saving issues is expressed
by fifth year dental students, in such areas as
digital dentistry — 39.3% (males — 40.0%,
females — 38.6%) and the new organization
of dental services — 38.6% (males — 38.1 %,
females — 39.3%), both themes combined —
14.2% (males — 11.6%, females — 17.1%).
Disinterest was shown by up to 10 % of gradu-
ating students (table 4).

Table 2

Knowledge of fifth year dental students about health-saving technologies as they receive
it during study at the university, by blocks of disciplines

Amount Total Males Females
Disciplines n % | n % | n %
Fundamental medicine (anatomy, histology, physiology, biochem-| 53 | 18,0 33 [21,3| 20 | 143
istry)
General clinical medicine (therapy, pediatrics, surgery) 127 | 43,1 | 66 [42,6| 61 |43,6
Preventive medicine (healthcare and public health, healthy life-| 113 | 38,3 | 66 [42,6 | 47 |33,6
style, hygiene, epidemiology)
Dentistry 137 | 46,4 | 74 (47,77 63 |45,0
No, throughout the training period 40 (13,6 18 11,6 22 | 15,7
Note: 295 students surveyed, incl. males — 155, females — 140.
Table 3
Heath-saving skills gained by fifth year students during study at the university,
by thematic blocs
Amount Total Males Females
Thematic blocs n % n % n %
1. Dentistry 102 | 349 | 50 |325| 52 | 37,7
2. Care of own health of people 96 | 32,9 | 51 |33,1| 45 | 32,6
3. Morphology of the development of the dentofacial system 95 |32,5| 58 |37,7| 37 | 26,8
4. Sanitary conditions and hygiene skills 166 | 56,8 | 85 | 552 | 81 | 58,7
5. Combinations of 2 to 4 blocs 187 | 640 | 98 | 63,6 | 89 | 64,5
Note: 292 students surveyed, incl. males — 154, females — 138.
Table 4
The interest of fifth year dental students in further self-education on health-saving technologies
Indicators Total Males Females
n % n % n %
295 100 155 100 140 100
1. Yes — in the theme of digital dentistry 116 39,3 62 40,0 54 38,6
2. Yes — in the organization of dental services| 114 38,6 59 38,1 55 39,3
3. Combination of questions 1 and 2 42 14,2 18 11,6 24 17,1
4. Not interested 23 7,8 16 10,3 7 5,0

Note: 295 students surveyed, incl. males — 155, females — 140.
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Fig. 2. Fifth year dental students’ self-assessment of their oral health state
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Fig. 3. Fifth year dental students’ self-assessment of the level of skills and technologies at maintaining

own oral health
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Fig. 4. Fifth year students’ assessment of whether the dentist’s profession poses health risk

Along with this, graduating students indi-
cated that they were equally exposed to the-
matic health-saving activities during study at
the university — 43.6 to 50.3 % and during prac-
tice in healthcare facilities — 40.6 to 41.4%.
Particularly noteworthy are options for effec-
tive forms of health-saving activities, where
82.6 to 92.1% students showed interest in at-
tending master classes together with practical
skills gaining in the healthcare setting (option
A, fig.5). Moreover, regarding dentistry sub-
jects, the greatest knowledge about health-
saving technologies was gained by students in
conservative dentistry — up to 65 %, prosthetic

dentistry — up to 30%, surgical dentistry — up
to 26 %, etc. (option B, fig. 5).

It should be noted that 75.5 % — 78.6 % of
students suggest a change in the organization
of the educational process through the intro-
duction of new innovation-information tech-
nologies that promote health-saving knowl-
edge and skills in dentistry. Along with this,
provision of such sources of knowledge as
textbooks, manuals, etc. on electronic me-
dia and webinars — 39.3 — 40.0 % and avail-
ability of phantom dental equipment and
materials to develop practical skills — up to
23 % (table 5).
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Fig. 5. Students’ opinions on efficient forms of thematic activities on health-saving issues (A) and
innovation technology knowledge in dentistry subjects (B)

Table 5
Proposals of fifth year dental students about the need to acquire knowledge
at the university about health-saving technologies in dentistry
Indicators Total Males Females
n % n % n %

New knowledge in textbooks and manuals on electronic media| 117 | 39,7 | 62 | 40,0 | 55 | 39,3
Organization of the educational process based on innovation-| 227 | 76,9 | 117 | 75,5 | 110 | 78,6
information technologies that contribute to gaining health-sav-
ing knowledge and skills in dentistry

Phantom dental equipment and materials to help form practical skills| 60 | 20,3 | 28 | 18,1 | 32 | 22,9

Note: 295 students surveyed, incl. males — 155, females — 140.
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Fig. 6. Fifth year students’ knowledge about health-saving technologies in dentistry

Table 6
Assessment of acquaintance with innovation technologies in dentistry
total males females
n. % n % n %
1. Non-metal ceramics (zirconia and alumina crowns) 290 | 100 | 153 | 52,8 | 137 | 47,2
yes 218 | 752 | 120 | 784 | 98 | 71,5
no 72 | 248 | 33 [ 216 | 39 | 285
2. Smart Toothbrush 295 | 100 | 155 |52,5%| 140 |47,5*
yes 216 | 732 | 116 | 748 | 100 | 71.4
no 79 1268 | 39 [ 252 ] 40 | 28,6
3. Liquid filling for teeth ICON 294 | 100 | 154 | 524 | 140 | 476
yes 197 | 67,0 | 103 | 669 | 94 | 67,1
no 97 1330 ] 51 [331] 46 | 329
4. Intraoral camera — detailed image of the oral cavity 292 | 100 | 155 | 53,1 | 137 | 46,9
yes 171 | 58,6 | 85 | 548 | 86 | 62,8
no 121 [ 414 | 70 | 452 | 51 | 372
5. Laser dental treatment 294 | 100 | 154 | 524 | 140 | 476
yes 151 | 514 | 81 | 526 70 | 50,0
no 143 | 48,6 | 73 | 474 | 70 | 50,0
6. Computer-aided design of 3D printing — Startasys, Emvisiontech and| 293 | 100 | 154 | 52,6 | 139 | 474
FormLabs
yes 137 | 468 | 72 | 468 | 65 | 46,8
no 156 | 532 | 82 | 532 | 74 | 532
7. Air abrasion technology — micro-abrasive treatment of teeth (Sandman)| 292 | 100 | 153 | 524 | 139 | 47,6
yes 123 | 42,1 | 61 [ 399 | 62 | 44,6
no 169 | 579 92 | 60,1 | 77 | 554
8. Diagnosis of caries by laser fluorescence spectroscopy 294 | 100 | 154 | 524 | 140 | 476
yes 116 | 395 | 65 | 422 | 51 | 364
no 178 | 60,5 | 89 | 57,8 | 89 | 63,6
9. Anesthetic — local with anti-allergic and anti-inflammatory effect 293 | 100 | 154 | 52,6 | 139 | 474
yes (ubestezin, septonest, artikoin, ultrakain) 114 | 389 | 64 | 41,6 | 50 | 36,0
no 179 | 61,1 | 90 | 584 | 89 | 64,0
10. tooth regeneration — bioactive dentin 292 | 100 | 154 | 52,7 | 138 | 47,3
yes 110 | 37,7 | 61 [ 396 49 | 355
no 182 | 623 | 93 | 604 | 89 | 64,5
11. Demonstration of dental prosthesis and standards — DentSim Simula-| 292 | 100 | 153 | 52,4 | 139 | 47,6
tor
yes 90 | 308 60 | 392 | 30 | 21,6
no 202 | 692 | 93 | 60,8 | 109 | 784
12. VR camera — for training dentists 205 | 100 | 155 | 52,5 | 140 | 47,5
yes 88 | 298| 53 | 342 | 35 | 250
no 207 | 70,2 | 102 | 65,8 | 105 | 75,0
13. Teledentistry — MouthWatch TeleDent 292 | 100 | 153 | 524 | 139 | 476
yes 58 [ 199 33 | 216 25 | 180
no 234 | 80,1 | 120 | 784 | 114 | 82,0
14. CRISPR — genome editing for dental problems 291 | 100 | 153 | 52,6 | 138 | 474
yes 34 | 11,7 19 [ 124] 15 | 109
no 257 | 883 | 134 | 87,6 | 123 | 89,1
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Interesting are the data of graduating stu-
dents on health-saving technologies they learned
during their study in dentistry sciences, where
67.1% (males — 63.9%, females — 70.7%) re-
sponded positively and only from 29.3 to 36.1%
gave a negative assessment (fig. 6).

The need to use innovation- information
technologies in the process of teaching dentist-
ry is becoming increasingly widespread due to
the introduction of health technologies into the
practice of oral health maintenance. As can be
seen from table 6, among graduates of the 5th
year of the Faculty of Dentistry more than 70 %
demonstrate knowledge about “Smart Tooth-
brush” and “non-metal ceramics”, as well as
“liquid filling” for teeth ICON — 66, 9-67.1 %
and the use of the intraoral camera for den-
tal imaging of the oral cavity — 54.8-62.8 %.
Relatively less knowledge was revealed about
“laser dentistry” — 50.0 — 52.6 %. Accordingly,
20 to 50% of students in the above questions
gave negative answers (table 6).

In contrast to these data, dental students
have low knowledge of the revolutionary tech-
nologies used in dentistry (table 6). 53.2%
of students do not have information on com-
puter-aided design of 3D printing (Startasys,
Emvisiontech and FormLabs) and microabra-
sive treatment (air abrasion) of teeth 57.9%
(males — 60.1 %, females — 55,4 %)).

In further review, negative responses in-
crease (table 6) in such issues as laser spec-
troscopy diagnostics — 60.5 % (males — 57.8 %,
females — 63.4%) and anesthetics — 61.1%
(males — 58.4 %, females — 64.0%), as well as
tooth regeneration — 62.3% (males- 60.4%,
females — 64.5%) and DentSim Simula-
tor standards — 69.2% (males — 60.8%,
females — 78.4 %).

In addition, low awareness of students
is found regarding the use of VR cameras —
70.2% (males — 65.8 %, females — 75.0 %) and
teledentistry (MouthWatch TeleDent) — 80.1 %
(males — 78,4 %, females — 82.0%). An obvi-
ous knowledge gap of 87.6% — 89.1 % among
fifth year dental students is about the latest
CRISPR method of genome editing in dealing
with oral pathologies (table 6).

Thus, results of the survey of students of
dental faculties of universities of the Kyrgyz
Republic support that for the future dentist as a
competent specialist, the achievements of sci-
ence and practice in various fields of knowl-
edge play a huge role, especially in medicine,
which must be used in the modern organization
of education. Undoubtedly, in the 21st century,
to improve dental education — to form, during
pre-graduate training, competencies and pro-

fessional qualities in various fields of knowl-
edge, it is necessary to use innovation-informa-
tion and health-saving technologies, which will
increase the effectiveness of specialist training.
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EVALUATION OF PHYSIOLOGICAL AND BIOCHEMICAL PARAMETERS
OF BREAD WHEAT (T AESTIVUM L.) SAMPLES UNDER STRESS

Ibrahimova Z.Sh., Mammadova S.A., Hasanova G.I., Aliyev R.T.

Genetic Resources Institute of Azerbaijan National Academy of Sciences, Baku,
e-mail: smamedova2002@mail.ru

The aim of the work was to comparatively assess the resistance of bread wheat samples to various stress factors
in terms of seed viability and the content of the heterocyclic amino acid proline (pyrrolidine-a-carboxylic acid) in
the leaves of different varieties of bread wheat. Stress factors were accelerated aging of seeds (3-day incubation of
seeds at elevated relative humidity (95 %) and air temperature (40 °C)), dehydration of seedlings (sucrose 20 atm
within 24 hours), salinity of seedlings (NaCl 16 atm for 24 hours). A significant increase in the content of proline
relative to the control in conditions of aging, drought, and salinization occurred in those forms where a relatively
low content of this amino acid was observed in the control variants. A comparative assessment of the resistance of
the studied wheat samples seeds to aging and the response of plants to the effects of drought and salinity showed
that, in terms of seed germination after accelerated aging and the content of proline in the leaves of plants, the K-6
v.miltrum, v. K-17 v.erythrospermum, K-24 v.ferrugineum wheat showed greater stability compared to the other
studied samples. The least stable was the K-72 T aestivum L. var.cainotrics Korn. sample.

Keywords: bread wheat, stress, artificial aging, drought, salinity, seeds, germination, proline

Since ancient times Azerbaijan has been
the homeland for many types of cereals, in-
cluding some species of wheat. The natural
condition of our republic is favorable for the
cultivation of grain crops. However, seasonal
droughts, high temperatures, salinity and nat-
ural moisture instability are negative factors
that impede high productivity. Therefore, due
to climate changes, developing tolerant varie-
ties and forms of agricultural plants, especially
cereals, is extremely actual. Determination and
improvement of plant tolerance to high tem-
perature and low humidity conditions are to be
based on deep knowledge of physiological and
biochemical properties of plants. The compar-
ative study of physiological and biochemical
properties of wheat samples belonging to vari-
ous species contributes to the establishment of
their tolerance limits to abiotic stress factors,
assessment of adaptation potential, thereby
resolving the problem of the regulation of the
productivity processes in cereals.

The effect of stress factors, such as drought,
salinity, high temperature, first of all, causes
water deficiency and the formation of free radi-
cals, wherein strong defense mechanisms are
launched to regulate cell water supply. One of
these mechanisms is the accumulation of low
molecular weight compounds of the antioxi-
dant defense system, especially, proline. Pro-
line effectively triggers adaptation mechanisms
under stress conditions and beeing a multifunc-
tional stress metabolite, according to modern
concepts, besides osmoprotective functions, it
performs also chaperone, antioxidant, signal-
regulator and other functions (1, 2).

On the other hand, seeds that better tolerate
the adverse conditions of accelerated aging, are
known to be more tolerant to abiotic stressors
during germination. There is information on

the relationship between aging with impaired
physiological and biochemical processes (3, 4,
5) and the accumulation of growth inhibitors
and toxic metabolic products. At the heart of
the damage that leads to the aging of seeds and
reduce their stress tolerance is the generation
of free radicals, which initiates lipid peroxida-
tion (6). These reactions do not require high
moisture content and their products can accu-
mulate in air-dry seeds, which leads to oxida-
tive damage to the membranes, proteins and
DNA. According to modern concepts, some
amino acids, including proline, initiate the ac-
tivation of adaptive mechanisms (7).

The aim of research

The aim of this study was to determine the
tolerance of wheat samples of various species
to abiotic stress factors (drought, salinity and
artificial aging), based on their physiological
and biochemical parameters.

Materials and research methods

The objects of the study were seeds
of 9 samples (7 wvarieties) of bread
wheat: K-3 Taestivum varmilturum AL.,
K-6 Taestivum var.miltrum, K-17 T.aestivum
var.erythrospermum Al., K-24 T. aestivum var.
ferrugineum AL, K-27 Taestivum var.ferrug-
ineum Al., K-35 T aestivum var.erythroleucon
Korn., K-43 T. aestivum var.barbarossa AL.,
K-65 Taestivum var.leucospermum Korn.,
K-72 T. aestivum var.cianotrics Korn. Stress
factors were accelerated seed aging, dehydra-
tion and salinization of seedlings. To imitate
the duration of the storage of seeds, the method
of artificial aging was used. This method in-
volves a 3-day incubation of seeds at elevated
relative humidity (95%) and air temperature
(40°C) (3 Smolikova G.N, 2014), which al-
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lows simulating the effects of adverse factors
and predicting their effect on the tolerance of
seeds of various varieties and plant samples.
Viability was evaluated according to the test
of the seed germination ability under labora-
tory conditions, expressed in the percentages
0,
of the total number (n) G= Ax100%
A —number of sprung seeds.

For biochemical analysis, plants were
grown in the phytotron under the following
conditions: 21°-22°C temperature, 60%
humidity, 16h/8h photoperiod, 10000 lux
illumination. According to the tolerance
limits (8), 5-day-old seedlings were ex-
posed to drought and salt stresses (using
20 atm sucrose and 16 atm NaCl solutions)
for 24 hours and artificial aging for 3 days.
Then the proline amount was determined in
leaves using the Bates method (9). Compara-
tive analysis was performed with 6-day-old
seedlings. Samples were taken at the same
time of day and plants grown under normal
conditions were used as control.

The definition of proline was based on
known methodology. The 0.5g wet plant bio-
mass was squashed with 20 ml of 3 % sulfosalic
acid and filtered the thick blue filter until it was
homogeneous. After pouring of 2ml from filtrate
to test glass, also 2ml reagent (1,25g ninhydrin,
30 ml of vinegar acid and 20ml 6M phosphoric
acid mixture), 2 ml of vinegar acid was added
and placed in boiling water bath for 1 hour af-
ter thorough mixing. After that, the test glasses
were taken out and cooled to + 4°C. 4 mL tolu-
ene was added to the reaction mixture and rested
after shaking it for 15 seconds. The colored so-
lution is gathered on top of the toluene and its
color may vary from light pink to dark red, de-

, where

98 98 100 oo 100 go 100 go 100 gq

pending on the amount of proline. The top coat
was taken up with a pipette and poured into the
cuvette and measured the optical density of tolu-
ene. The amount of proline is calculated by the
following formula (10):

C=EkVim

C-the amount of proline (uM/g), E-opti-
cal density, k- coefficient of calibration curve
(217.49), V-volume of extract (ml), m-plant
material weight (g).

Research results and discussion

To assess functional impairment of seed
viability during accelerated aging, we used
an integral index such as their germination
(Fig. 1). Under optimal conditions for germi-
nation, the seed germination ability of 9 bread
wheat varieties ranged from 84.0% to 100.0 %.
The study of the germination ability of 9 bread
wheat varieties subjected to accelerated aging
of seeds showed that 3-day aging reduced the
germination of seeds from different samples to
different degrees. Thus, sharp declines — 12 %
and 46.5% — in the germination ability was
observed in the samples K-43 var.barbarossa
AL. and K-72 — var. cainotrics Korn, respec-
tively. Whereas, in the samples K-17 var.eryth-
rospermum Al., K-24 — var. ferrugineum AL.,
K — 27 — var.ferrugineum AL. u K — 35 var.
erythroleucon Korn. only 2.0% decline was
detected, which confirms higher tolerance of
them to accelerated aging.

Accumulation of proline is considered to
be the first response induced by stress in plant
organisms. In some investigations, the proline
accumulation ability of cells was used as a se-
lective trait in the evaluation of drought and
salt tolerance of species and varieties (11).

98 98
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80 -
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40 -

20

24 92,5

72
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K-3
Fig.

K-6 K-17 K-24 K-27 K-35 K43 K-65 K-72

1. Germination ability of the accelerated aging seed bread wheat varieties (K-3 T.aestivum var.

B Aging

milturum AL., K-6 T aestivum var.miltrum, K-17 T aestivum var.erythrospermum Al., K-24
T aestivum var.ferrugineum AL, K-27 T aestivum var.ferrugineum Al., K-35 T.aestivum var.
erythroleucon Kom., K-43 T aestivum var.barbarossa AL., K-65 T aestivum var.leucospermum

Korn., K-72 T. aestivum var.cianotrics Korn..)
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Fig. 2. The proline accumulation abilities of bread wheat varieties samples (K-6 T aestivum miltrum,
K-3 Taestivum varmilturum AL., K-24 T. aestivum var.ferrugineum AL, K-27 T.aestivum var.
ferrugineum Al., K-35 T aestivum var.erythroleucon Korn.) exposed to stress factors (WM/mg)
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Fig. 3. The proline accumulation abilities of bread wheat varieties samples (K-17 T.aestivum var.
erythrospermum Al., K-72 T. aestivum var.cianotrics Kom., K-43 T aestivum var.barbarossa AL.,
K-65 T aestivum var.leucospermum Korn.) exposed to stress factors (WM/mg)

We observed genetic variations in the pro-
line accumulation abilities of samples exposed
to stress factors. The changes in the proline
amount under stress were studied in 9 samples
(Fig. 2, 3). Wide variations were observed in
all variants. In control variants proline amount
ranged from 0.44 pM/mg to 2.24 uM/mg. Min-
imum and maximum limits of this parameter
were found in the samples K-35 var. erythro-
leucon and, K-3 var. miltrum, respectively.

The use of resource substances is the first re-
sponse of plant organisms to stress effects. Re-
source substances involve special enzymes, in-
cluding antioxidant enzymes and low-molecular
metabolites (for example, proline). Then the syn-
thesis of the components required for the activa-
tion of the defense system intensifies. There are
many reports on this subject (12). Some of our
results are related to the issue and consistent with
the literature information. Thus, in plants of the
var. miltrum K-3 samples, the proline amount de-
creased 2 times under all 3 stress factors which is

51.5% of the control value. This means that dur-
ing one day of stress, 1.17uM proline was con-
sumed per 1 mg of fresh weight and this value is
the largest one among other samples manifesting
a decreased proline amount. It is suggested that
this time is less than required for the synthesis
of low-molecular compounds of the antioxidant
system, in our case proline. Similar results were
obtained for the seedlings of var. ferrugineum
K-27 and var. leucospermum K-65. Thus, in the
first variant, the proline amount was 64,8% of
the control value under drought and 47.2 % under
artificial aging. In the second variant 93 % under
drought and 83 % under salinity.

The proline amount ranged from 0.71 uM/
mg to 2.85 uM/mg under drought. Minimum
and maximum values were found for var. eryth-
roleucon K-35 and var. cainotrics K-72, respec-
tively. The proline amount increased 4.45 times
compared with control and became maximum in
the var. cainotrics K-72 plants. The samples var.
miltrum K-6, var. erythrospermum K-17, var.
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ferrugineum K-24 showed the closest to control
values for the proline amount under drought.

The proline amount changed between
0.93 uM/mg and 2.16uM/mg under salinity.
The smallest value was detected in var. erythro-
leucon K-35. In var.erythroleucon K-35 and var.
cainotrics K-72 the proline amount was 2 times
higher compared with control. In the seedlings
of var. leucospermum K-65 the proline amount
was 17% less (83.3% of the control value)
compared with control, which is attributed to
0.2 uM/mg consumption of proline reserves and
a delay of the synthesis of new proline.

In plants exposed to artificially aging treat-
ment, the proline amount was in the range of
0.72 to 1.46 uM/mg. The smallest value was
observed for var. erythroleucon K-35 and the
largest value for var. ferrugineum K-24. Thus,
these values increased 1.64 and 1.42 times, re-
spectively, compared with control. The value
closest to control was registered for the var.
barbarossa K-43 samples.

It is noteworthy that multiple increases in
the proline amount under drought, salinity and
accelerated aging occurred in samples, which
control variants had low levels of the constitu-
tive proline amounts (var.erythroleucon K-35,
var. cainotrics K-72). Probably, in order to tol-
erate stress, more active functioning of the de-
fense system is required in these plants. Proline
was found to accumulate to a greater extent (as
a result of its synthesis, as well as degradation
of proteins (13) in sensitive plants. In stress
exposed seedlings of var. cainotrics K-72, the
proline amount was 4.45 times higher compared
with control. In contrast, the proline amount
in the tolerant plants was almost as in control.
This can be attributed to higher water retention
and reparation abilities of tolerant plants (14).
In tissues of plants sensitive to adverse environ-
mental conditions, the proline amount increases
faster and becomes more compared with toler-
ant plants. However, a sharp difference between
proline amounts in stress exposed and control
variants of tolerant plants can be detected only
under severe stress conditions (15).

We observed different responses to stress
factors of the defense system in our researches.
Our results suggest that under stress factors
adaptation mechanisms are needed to func-
tion more effectively in sensitive plants hav-
ing fewer proline reserves. In some samples,
stress caused the expenditure of the proline
reserves and activation of the antioxidant de-
fense system (var. miltrum K-3, var. ferrug-
ineum K-27, var. leucospermum K-65). Other
samples showed tolerance to a various extent
under drought, salinity and artificial aging.

Conclusion

A comparative assessment of the resist-
ance of the studied wheat samples seeds to ag-
ing and the response of plants to the effects of
drought and salinity showed that, in terms of
seed germination after accelerated aging and
the content of proline in the leaves of plants,
the K-6 var. miltrum, K-17 var.erythrosper-
mum, K-24 var. ferrugineum wheat showed
greater stability compared to the other studied
samples. The least stable was the K-72 T aesti-
vum L. var.cainotrics Korn. sample.
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ON THE ISSUE OF VALUE ORIENTATIONS IN THE CONCEPTUAL
PICTURE OF THE WOPRLD
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The existing picture of the world in the structure of national consciousness is based on an extensive evaluation
system reflected in the language in the form of value orientations. Language performs a kind of function of values’
integration. Values are considered as social, socio-psychological ideas and views shared by the people and inherited
by each new generation. This is what is valued by the ethnic collective as something that is “good” and “right”.
The language most fully represents the inner world of a person — in any case, his cognitive sphere. Reflected by
consciousness, the relationship between the phenomena of reality and the evaluation of these phenomena are quite
widely fixed in the language. Different value orientations, different ways of comprehending the world, different
pictures of things are reflected in ethnic cultures. The study of the ethnos value system makes it possible to identify

the uniqueness of its worldview.

Keywords: value orientations, ethnic consciousness, conceptualization, picture of the world

The national world order existing in the
collective consciousness of any ethnic group,
the national semantic universe is inconceiva-
ble without an extensive system of evaluation,
without value orientations reflected in the lan-
guage. Language information about the system
of values indicates a special perception and vi-
sion of the people.

What is value in general? This is an idea of
what is holy for a person, group, society as a
whole. Values themselves were born in the his-
tory of mankind as some kind of spiritual sup-
port, helping a person to resist in the face of fate,
difficult life tests. Values streamline reality, in-
troduce evaluative moments into its comprehen-
sion, and give meaning to human life [1].

Values are social, socio-psychological ide-
as and views shared by the people and inher-
ited by each new generation. This is what is
evaluated by the ethnic collective as something
that is “good” and “right” [2: 108]. A person
evaluates in one way or another everything
that he perceives, and, naming, also evaluates.
Language is a kind of evaluation phenomenon.
Each language has a rating system on the scale
of relations chosen by the person.

The language most fully represents the in-
ner world of man — in any case, his cognitive
sphere. Reflected by consciousness, the rela-
tionship between the phenomena of reality and
the evaluation of these phenomena are quite
widely fixed in the language. We can assume
that the language performs a kind of function
of values’ integration.

Human life in a particular cultural space is
the formation, development, improvement of a
single world of intentions and value-semantic
relations. Only in this value-semantic context,
human life becomes a cultural subject. Assess-
ment, classified as evaluation category, implies
an explicit or implicit attitude of the speaker to
an object expressed by linguistic means. The

evaluation category is a social category; it is
determined by standards generally accepted in
the human collective in the field of social, in-
tellectual or moral phenomena, socially estab-
lished norms of the notion of “good” or “bad”.
The evaluation procedure is a rational opera-
tion, although emotion is also at the heart of
the evaluation. However, the assessment itself
does not express emotion, but the operation of
“scaling” the norms of being. The language
reflects the interaction of reality and man in a
variety of aspects, including an evaluative one.

Evaluation is undoubtedly a universal cat-
egory inherent in any language community. On
the one hand, the assessment is due to those
qualities that are inherent in the realities of
extralinguistic reality, reflected in the human
mind and presented in phraseological meaning.
From this point of view, the assessment is ob-
jective. On the other hand, a person as a bearer
of the values of his era, environment and ide-
ology, is the direct creator of evaluation. This
shows its subjective nature.

From a cognitive point of view, value judg-
ment contains the knowledge about the object
from which a person comes from when form-
ing the estimate. In assessment, subjective and
objective factors constantly interact. The per-
son expresses an assessment based on his own
emotions, and taking into account social ste-
reotypes. Truth does not apply to the objective
world, but to the conceptual world of partici-
pants in the act of communication. The assess-
ment does not seek to indicate the exact place
of the object with its features in the “picture of
the world”, but only places it in a certain area
of the rating scale. Human assessment is built
on the basis of the scale available in his “world
view” and the corresponding stereotypes.
Evaluation can be expressed from the “general
opinion”, i.e. the totality of persons forming a
certain society with common stereotypes.
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When perceiving the objective world, a
person determines for himself value orienta-
tions. Everything that happens around is evalu-
ated on the basis of the principle of good-bad,
good-evil, beautifully ugly, that is, the object
of reality is considered from the point of view
of its compliance with the norm.

Giving a figurative idea of the realities of
objective surrounding world through phrase-
ologism, the man expresses his attitude to it,
evaluates it. The choice of the basis of the as-
sessment may be the same for different peo-
ples, which is due to ontological factors, and
may vary among different peoples, reflecting
the lifestyle, national psychology, traditions
of a certain ethnocultural community. In other
words, the actualization of certain concepts in
the process of cognitive-evaluative activity of a
person and their consolidation in the language
can be both universal and nationally specific.

Each ethnic group has a special system of
assessments peculiar only to it, due to its his-
tory, culture, mentality, and way of life. The
conditions for the existence of a particular eth-
nic group develop special criteria for evaluat-
ing and perceiving the world around it. Differ-
ent national cultures, national languages with
their stereotypes are formed in various ethnic
communities [3].

Representations of fate belong to the most
fundamental categories of culture; they form
the deepest foundation of an implicit value sys-
tem that defines the ethos of human collectives,
the core of the life behavior of their individu-
als. The concept of fate is present not only in
all mythological, religious, philosophical and
ethical systems. It forms the core of national
and individual consciousness. This concept is
one of the active principles of life, mysterious
and inevitable.

One of the Islamic studies stereotypes that
are widespread in the West and East is the con-
cept of primordial and omnipresent fatalism, as
a characteristic feature of the dogma of Islam.
Like any stereotype, it has a certain basis. It
can be found in many statements of the Ko-
ran, where it is stated that God intended and
created all the actions of people in general and
each person in particular. It can be seen in eve-
ryday Islam, one of the formulas of which is
the phrase: “I relied on Allah” [4: 92]. Allah
replaces the fate. He controls people infinitely.
However, his order, first of all, is the restora-
tion of justice and the establishment of truth.

Representations of fate in the Indo-Euro-
pean languages are reflected in the form of nu-
merous names. However, in all the meanings
of the words denoting fate, there is undoubt-
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edly a certain community, which ultimately al-
lows us to talk about the concept of fate. This
community is manifested not only at the level
of the abstract meaning of “fate”, but also at
the level of the meanings surrounding it, enter-
ing into certain relations with the meaning of
“fate”. The unfolding of the semantic potential
of lexemes denoting fate is brightly found in
phraseology. In the composition of phraseo-
logical combinations, a key component of fate
is not reinterpreted, but enters with its content.

A person who believes in fate in the USA,
i.e. fatalist, runs the risk of being considered
uninitiated. Americans do not believe in fate,
try to be optimistic, not lose heart in the face of
failure. In their actions they are guided by the
principle — “There are more ways than one to
kill a cat”. It means that there are many ways
to get things done. They cannot be forced to
focus on bad news. As many linguists believe,
the American attitude towards fate is the antith-
esis of the spirit of fatalism in Russia.

Along with other factors, the concept of
“fate” played a pivotal role in creating the Rus-
sian semantic space. This word reflects the
original faith of the people in the irrationality
and unpredictability of human life, the inevita-
bility of what is written on the family. Since it
is pointless to resist fate, the personality’s life
position and its reaction to a variety of events
become rather passive, which is understand-
able. The need to act, initiative, the desire for
personal success and freedom of entrepreneur-
ship — all these features of Western civilization
run counter to the belief that a person’s life
does not depend on his will.

The concept of ‘fortune’ is individualized
among the Englishmen; it is often accompa-
nied by luck. An English proverb says: Better
be born lucky than rich. However, the “luck”
that manifests itself in a person’s behavior and
actions does not constitute a fatum or a pas-
sively received gift: it needs the individual to
constantly reinforce it with his affairs. The out-
come of his actions depends on the degree of
his “luck”; however, only with the utmost stress
of all his moral and physical strength he can
achieve the discovery of his luck. For example:

Fortune smiles upon smb.; Fortune favours
the brave ; Fortune knocks once at least at eve-
ry man’s door; A child of fortune.

The concept of “fate” combines the idea of
the unpredictability of the future in the Russian
language representation of world with the in-
ability of a person to control his life and envi-
ronment [5]. This is reflected in the language.
They say: “in the hands of fate”, “by the will

of fate”, “fate sends”, “to cast to the mercy of

EUROPEAN JOURNAL OF NATURAL HISTORY Ne 1, 2020




22

fate.” Fate as a power, on the one hand, and
a person subordinate to this power, on the
other — such is the stereotypical situation that
characterizes the phenomenon of fate in Rus-
sian folk culture.

Unlike Russians, Americans firmly believe
that only the person himself can be responsible
for their actions, for their consequences, which,
in turn, is reflected in phraseological units. For
example: as sure as a fate.

A man is born, and fate has already been
assigned to him. Birth is its first manifesta-
tion, the beginning of the implementation of a
plan. According to the model of the world, this
plan can be represented as birth — “life itself” —
death. This is the plan according to which each
person lives; in this respect, the plan is univer-
sal. But any person is at the same time unique
and individual n his kind. This is reflected in
his fate: each person follows the obligatory
path in his own way. The general is the be-
ginning and the end, birth and death. Life is
directly connected with death, forming a con-
tradictory unity with it. According to ancient
ideas, life draws its strength from death and is
purified by death.

Assessment of life, as well as death, is
almost the central worldview theme for both
scientific and ordinary consciousness. The
popular “philosophy” in this matter is widely
known: life is eternal, it circulates in nature,
passing from one form to another, death is in-
evitable, obligatory, but it is nothing more than
a departure to another world, to life without
time and worries; both of these lives are con-
nected by invisible threads [6].

The steady embodiment of life is light,
hence the characteristics of birth — “see the
light, come into the light”. Born at night — stu-
pid, as noted in the Russian expression “dark as
twelve o’clock in the night”; in German, dumm
wie die Nacht, “stupid like night”.

The category of life is one of the fundamen-
tal categories for understanding the mentality
of nations. It gives a complete description of
national consciousness in a specific period of
time. Life is characterized by longevity, ver-
satility, the general assessment of which, as
a rule, is fixed in a complex of stable expres-
sions. Foe example: “There is a crook in the
life of everyone™; “Life is not all clear sailing
in calm waters”. Phraseological units with the
life component demonstrate their attitude to
life as something eternal, enduring, unchang-
ing: large as life, life’s like that, larger than life,
life is stronger than fiction.

In the old days, in the era of great histori-
cal changes in England, life was valued on its
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own. It was considered to be the duty of every
worthy member of society to give his life in the
name of a noble goal: Better a glorious death
than a shameful life.

Fate and death are interconnected catego-
ries. They can merge before being identified, or
they can diverge, forming opposite poles in the
life of consciousness. Their positions in rela-
tion to each other, as well as the role they play
in the process of distribution of the subject in
their own spiritual space, depend, ultimately,
on the level of efforts exerted by people to go
beyond the boundaries of actual existence [7].

Both categories under consideration coex-
ist, primarily in the cultural field. With regard
to culture, death is such a reality that is trans-
cendent to it, has a dynamic effect on culture,
building its body itself towards death. In the
culture itself, the transcendence of death is per-
ceived as its enduring mystery, as an elusive
super-mind.

Remaining, however, “inside” the culture,
Death can be identified with fate. Death can be
considered an extreme degree of expression of
the human being’s certainty. In death, the limit
of its automatism is personified, for in a sense,
death is the most inevitable that is only possi-
ble for man. Death accumulates Destiny, which
makes it possible to define it in the space of
culture as fate.

Being to death can be understood as a path
to destiny. Fate and death in this context are
again drawing closer together. For example:
to go to one’s fate, to seal smb’s fate, to meet
one’s fate.

Some synonymous phraseological com-
parisons testify to some identity of these cat-
egories: as sure as death, as sure as a fate. One
of the symbols of consciousness is fate, which
plays the role of a guide in the spiritual fulfill-
ment of human reality. Fate is not what hap-
pens, but what always exists. In this capacity,
it has a statistical character, requiring a cer-
tain dynamic moment. This moment is death,
which, along with other transcendental reali-
ties, is conceived as the possibility of some-
thing other than this finite human existence [7].

The word ‘fate’ with its meaning clearly
hints at the fact that one can rather expect the
onset of something bad than good, sometimes
comparing with death: a fate worse than death.
Although, on the whole, human life is more
unpredictable than meaningless (‘as fickle as a
fortune’) or tragic in a certain way, invariably
leading to death.

The causes of many connotations of the
lexeme ‘death’ should be sought in religion and
ancient philosophy. From the point of view of
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S.N. Bulgakov, death is a kind of bridge con-
necting the human bridge, isolated and closed
on itself, and the divine world, embodying the
universality and fullness of being. N.F. Fe-
dorov interprets death as an unconditional evil,
which is an absolute obstacle to humanity and
requires not only metaphysical, but also its
practical overcoming [8].

In some eastern cultures, where death is
seen as a continuation of life in other dimen-
sions, the attitude of people towards natural
death is different: it does not cause such fear as
that of Europeans. Chinese fate is the predes-
tination of man. In mortal danger, the Chinese
instead of “Help!” shouts “Save fate!” The
doctrine of karma reminds a person: he must
not forget that his development continues after
this existence has ended, and that he will have
to answer for everything, and not one of his ac-
tions will go unnoticed. The substrate of con-
sciousness, or the soul, continues to live even
after it is freed from the body, ancient origin.

In Judeo-Christian civilization, death is
connotated negatively. Stable figurative “for-
mulas of death” are extremely diverse. They
clearly demonstrate social and moral-ethical
assessments of the essence and meaning of
life, the death of which is the opposite pole [6].
Compare: to look like a death’s head; as still
as death; to cling (hang on) like grim death;
as still as; as pale as death (ashes); like death
warmed over; as ugly as sin; more dead than;
as worse as death ; better a glorious death than
a shameful life.

A significant group of phraseological units
comprise the units with the meaning ‘dead’.
As arule, these phraseological units describe a
similar state through comparison with images —
creatures, objects, people who once existed on
Earth. Compare: as dead as a dodo — (dodo —
extinct bird that once inhabited the islands of
the Indian Ocean); as dead as doornail; as dead
as Julius Caesar.

As we can judge by examples, the mo-
tives of “deadly” phraseology in the English
language are saturated with negative connota-

tions. Death sometimes appears as a creature in
contact with the higher forces of evil and living
in another world, afterlife.

The conditions for the existence of an eth-
nic group develop a certain way of assessing
the world around it, clear criteria that allow
you to mark and detect any traits that are hid-
den from the attention of representatives of
other ethnic groups. Based on these criteria, a
national culture is formed in the ethnic com-
munity. After all, each culture is so peculiar
because it most clearly expresses the ethnic
characteristics of the psyche. In cultures, there
are different value orientations, different ways
of comprehending the world, different pictures
of things.

Thus, the picture of the world existing in
the structure of national consciousness is based
on an extensive system of ratings reflected in
the language in the form of value orientations.
The study of the ethnos’ value system makes it
possible to identify the uniqueness of its world-
view, worldview and world perception.

References

1. Issina G.I. On the problem of verbalization of emotions
in modern English. International Journal of Experimental Educa-
tion. — Moscow, 2015. — No. 3. — Part 4. — P. 567-569.

2. Sternin I.A. Communicative behavior in the structure
of national culture / Ethnocultural specificity of linguistic con-
sciousness. Collect. of articl. / respons. edit. Ufimtseva N.V. M.,
1996. - P. 97-112.

3. Issina G.I. Stereotypes as verbalized mental constructs.
International Journal of Experimental Education. — Moscow,
2013.—Ne 1. - P. 88-91.

4. Piotrovsky M.B. The concept of ‘fate” in the context of
different cultures / Scient. council on the history of world cul-
ture. — M.: Nauka, 1994. — P. 92-97.

5. Kovshova M.L. The concept of ‘fate’. Folklore and
phraseology / The concept of ‘fate’ in the context of different
cultures / Scient. council on the history of world culture. — M.:
Nauka, 1994. — P. 137-142.

6. Kovshova M.L. Symbol in the semantics of phraseolo-
gisms: research experience // Philology Issues. — M., 2009, Ne 1.

7. Strelkov V.I. Death and fate / The concept of ‘fate’ in the
context of different cultures / Scient. council on the history of
world culture. — M.: Nauka, 1994. — P. 34-37.

8. Florovsky G.V. Ways of Russian Theology // H.F. Fe-

dorov: pro et contra: Book Ist. — St. Petersburg: RXGI, 2004.
P. 717-725.

EUROPEAN JOURNAL OF NATURAL HISTORY Ne 1, 2020



Physical and Mathematical sciences

STUDY OF THE EFFECT OF ELECTROMAGNETIC FIELDS ON HUMANS
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This article discusses the problem of the influence of electromagnetic fields on a person, in order to compile a
map of the intensity of this phenomenon in the canteen of the Ugra State University. The types of sources of elec-
tromagnetic radiation and their features are presented. Before starting work, the characteristics of the instruments
required for scientific research, namely the “Teslameter TES-1392” tester and the portable radiation sensor of elec-
tromagnetic fields DT-1130, were carefully studied. The selected location is conventionally divided into coordinate
points, as well as readings taken from the devices. The measurement results are analyzed and recorded on a map
“Map of eletromagnetic fields in the canteen of the University” in 3D format. It was established that the highest
values of the magnetic field were obtained in the hot shop and next to the TVs. Particular attention is also paid to
possible diseases resulting from the dangerous effects of electromagnetic fields. Methods of protection against them

in accordance with regulatory legal acts are considered.

Keywords: electromagnetic fields, electromagnetic radiation, mapping, ecological safety, diseases, measuring instruments,
protective measures, modern problem, technosphere safety, electric power industry

In the second half of the 20th — beginning
of the 21st centuries, due to the rapid develop-
ment of the technosphere, the level of exposure
to man-made electromagnetic fields, which are
now one of the most significant negative envi-
ronmental factors, is constantly increasing.

According to the World Health Organi-
zation, in recent decades, another factor has
emerged and systematically formed a significant
negative impact on living systems, including
the human body. This is a complex of system-
forming and system-regulating electromagnetic
fields and electromagnetic radiation of natural
and man-made origin of various intensities.
Sources of electromagnetic fields of industrial
frequency can serve as current conductors of
high voltage electrical transformer substations,
power lines, solenoids, power plants [1]. Sourc-
es of electromagnetic fields in the radio wave
range are antennas of broadcasting and televi-
sion transmitting stations, as well as many in-
dustrial installations, laboratory devices, house-
hold appliances and office equipment.

Currently, we can talk about a real threat of
electromagnetic fields to the entire population

of the planet. Numerous studies of scientists in
different countries of the world show that for
comfort and convenience brought by the devel-
opment of technical science sooner or later it is
necessary to pay for their own health [9]. The
degree of exposure to radiation and methods
of protection depend on its type. The radiating
effect largely depends on such basic character-
istics as the frequency and wavelength, which
determine their penetration.

The following types of electromagnetic ra-
diation are classified:

—radio waves from ultrashort (frequency
30 MHz-300 GHz at a wavelength of 1 mm-
10 m) to ultra-long (less than 30 kHz at a length
of more than 10 km);

—infrared radiation (300-430 THz at a
wavelength of 770 nm-1 mm);

— visible light (430-755 THz at 385-785 nm);

— ultra-violet rays.

By exposing the brain (nerve) tissue to
electromagnetic fields modulated by the fre-
quency of its own biorhythms of the brain, they
enhance the biological effect of electromagnet-
ic fields due to resonance phenomena (table).

Dangerous and harmful frequencies (according to D.S. Kontorov et al. [4])

Frequency, Hz

Negative effect

0,02 Increased reaction time

0,06

Continuous intellectual braking

1-3 (brain rhythm) | Stress

5-7 (brain thythm)

Mental fatigue. Stress. Negative emotional arousal

8-12 (brain rhythm)

Affects reactivity and emotional arousal, up to convulsive activity

12-31 (brain rhythm)

Mental fatigue. Stress enhancement

1000-12000 Decreased audio activity and overall auditory perception
40-70 At high field strengths, a worsening of metabolic processes. Individual physiological
changes, anxiety
Oxono 400 (pace- | Possible functional impairment
maker vibrations)
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At the current level of civilization (with the
increasing introduction of EMF sources in eve-
ryday human life and the high biological activity
of technogenic electromagnetic radiation), the
electromagnetic characteristic of the environ-
ment has changed dramatically. The decision of
the Interdepartmental Commission of the Secu-
rity Council of the Russian Federation on Envi-
ronmental Safety Ne 2-2 of 02.20.96 noted that
the adverse effects of electromagnetic radiation
on humans and the environment are becoming
dangerous [2]. And as a result, this effect sig-
nificantly affects the health and well-being of
people and, at the same time, like radioactive
radiation, is not objectively felt by the senses.

The impact of anthropogenic fields in the
industrial, urban and domestic areas can have
a very negative effect on human health. With
electromagnetic irradiation of the body, negative
consequences are possible not only on the gene,
but also on the physiological level as a result of
inhibition of the lymphocyte genome and, as a re-
sult, a decrease in the body’s immune system [6].
Manifestations on the part of a person when ex-
posed to electromagnetic radiation (EMR) are
expressed in the form of complaints of weakness,
irritability, fatigue, weakening of memory, sleep
disturbance [7]. Especially dangerous EMR can
be for people with diseases of the central nervous,
hormonal, cardiovascular systems and weakened
immunity [8]. The last of them causes a lack of
resistance to infectious diseases, as a result of
which even banal flu can be fatal.

Gender, age, and intoxication have a sig-
nificant effect on a person’s sensitivity to weak
magnetic fields [3].

It is worth noting that if you live near mobile
communication stations, television, radio tow-
ers and repeaters that support a communication
signal, do not be surprised where you get the
above symptoms. All the symptoms of malaise
are a consequence of exposure to electromag-
netic radiation. In people who, by occupation,
have to deal with electromagnetic fields, neuro-
logical disturbances and vegetovascular dysto-
nia are often noted. In recent years, studies have
appeared on the influence of electromagnetic
fields on the development of cataracts, sexual
disorders, hearing diseases and oncology.

The saddest thing is that, knowing the neg-
ative effects of electromagnetic waves on the
human body, for the sake of civilization, we
continue to place repeaters in sleeping areas,
near public institutions, schools, universities,
maternity hospitals and hospitals.

Scientific and technological progress has
brought us radiation from mobile phones and
computers, hitting directly into the brain. When
mobile communications began to develop, the

first operators felt their impact on health. They
began to complain of frequent headaches, vari-
ous ailments, frequent colds, increased fatigue,
and sleep disturbances.

Such dangerous consequences indicate that
the human body needs protection from electro-
magnetic fields and radiation. There are sanitary
standards that establish the maximum permissi-
ble levels of electromagnetic field intensity de-
pending on the time spent in the danger zone — for
residential premises, workplaces, and places near
sources of strong fields. In Russia, such standards
include SanPiN 2.2.4.3359-2016 “Sanitary and
epidemiological requirements for physical fac-
tors in the workplace”, sanitary and epidemio-
logical rules and regulations, as well as hygiene
standards [5]. The maximum permissible dose of
electromagnetic radiation for humans is 0.2 pT.

Various instructions regulate the time a
person stays in a danger zone. Shielding nets,
films, glazing, suits made of metallized fabric
based on polymer fibers can reduce the inten-
sity of electromagnetic radiation thousands of
times. At the request of GOST 12.4.026-2015,
the zones of electromagnetic fields radiation
are fenced and equipped with warning signs
“Do not enter, it is dangerous!” and a sign of
the danger of the electromagnetic field.

This article presents the results of studies of
the distribution of electromagnetic fields in the
canteen of Ugra State University on the map of
the intensity of electromagnetic fields. It should
be noted that this is the most passable place for a
qualitative assessment of the influence of electro-
magnet fields simultaneously on a large number
of people. In our case, these are both employees
and students. About 150 people visit our chosen
location hourly. In addition, in the cooking area
there is a large number of household appliances
that are sources of electromagnetic pollution.
Thus, in order to be sure of our safety while in the
university canteen, it is necessary to monitor the
values of electromagnetic fields and visualize the
obtained values in the form of a map, in order to
know in the future which zones need monitoring.

Purpose of the study: Mapping the intensi-
ty of electromagnetic fields in the dining room
of the Ugra State University.

Materials and research methods

Devices for measuring electromagnetic ra-
diation can detect areas that adversely affect
human health and well-being. In the abundance
of household and computer equipment, such
devices are needed not only in educational lab-
oratories, but also in every home.

To compile a map of the intensity of elec-
tromagnetic fields, we measured using instru-
ments such as a portable radiation sensor of
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electromagnetic fields DT-1130 and a teslam-
eter TES-1392. It is very important to observe
the rules for the operation of devices and care-
fully study the technical descriptions for it in
order to get the most accurate result.

The portable radiation sensor of electro-
magnetic fields DT-1130 is used to monitor the
level of electromagnetic radiation around elec-
trical appliances, power lines, household ap-
pliances and industrial equipment in everyday
life and in industry. In this device, the accuracy
of measurements is £1V/m; £1 uW/cm? in the
low frequency range (5 Hz-400 KHz) and high
frequencies (30 MHz-2000 MHz). In order to
reach the maximum value, we bring the radia-
tion sensor as close as possible to the object
under investigation by the upper side of the de-
vice and, moving it in space, see rapidly chang-
ing readings (1 time in 0.4 seconds).

Allowable radiation values in the first
range are regulated by SanPiN 2.2.4.3359-
2016 [5], the normalized value is the electric
field strength (E), measured in V/ m. With a
tension of more than 20-25 kV / m, the permis-
sible residence time in such an electric field is
10 minutes. When exposed for eight hours, the
maximum permissible level of E is 5 V/m.

The constant excessive effect of electro-
magnetic radiation negatively affects health and
increases the likelihood of contracting certain
diseases. The device is indispensable for peo-
ple suffering from cardiovascular diseases. It
effectively determines the presence, strength of
electromagnetic radiation, and by taking safety
measures avoids its negative effects, both on the
human body and on various electronic devices.
For domestic purposes, it can detect hidden wir-
ing. Thanks to this, you can pre-detect the cable
and choose the right place for laying new wir-
ing, drilling walls, installing outlets.

The magnetic field was measured using a
Teslameter TES-1392 instrument with a mea-
surement accuracy of =3 % with a magnetic
field strength in the range from 20 to 200 uT or
from 200 to 2000 mG.

Before starting the measurement, calibrate
the device in accordance with the instructions.

The work of many models of teslameters
is based on the induction principle, which in-
cludes an electrical measuring device, as well
as an induction coil (converter). The tester is
designed to provide the user a fast, reliable and
simple way to measure electromagnetic field
radiation levels around power lines, home ap-
pliances and industrial appliances.

Previously chosen by us location, condi-
tionally divided into points with coordinates
(x;y). The unit step was taken at a minimum and

equal to 3 m in order to visually see changes in
the level of electromagnetic radiation and mag-
netic field strength. All readings taken from the
instruments were averaged and recorded along
the “z” coordinate.

Figure shows a map of electromag-
netic fields in the dining room of the Ugra
State University.

The obtained values with coordinates (x;
y; z) are respectively applied to the map with
a 1:3 scale in 3D format. The most vulnerable
and dangerous places are highlighted in red.
These include those that are most equipped
with electrical household appliances: a hot
shop and televisions.

Research results and discussion

As a result of the research, data were ob-
tained on the level of electromagnetic fields in
the selected room belonging to the Ugra State
University. Comparing with the established
norms of SanPiN 2.2.4.3359-2016, in general,
the level of electromagnetic fields does not ex-
ceed permissible values. However, based on
the mapping, zones that require constant moni-
toring of the field level can be identified. Of the
results we obtained, special attention should be
paid to the hot shop, since there is a huge num-
ber of electrical appliances and the value of the
level of electromagnetic fields is the maximum
of all we received, equal to 1.16 mG.

It should be noted that based on our map of
electromagnetic fields, we can monitor chang-
es in the university cafeteria and take timely
measures to increase safety.

Conclusion

In conclusion, I would like to say that the
influence of electromagnetic fields on a per-
son has a huge impact. In addition, you should
not remember that all electrical appliances in
your home or workplace emit electromagnet-
ic fields that create dangerous grids in which
we all must now live. In our homes, in our
schools, in our workplaces, these destructive
fields have created a new type of pollution that
increases stress levels and even contributes to
the incidence rate, and is possibly one of the
factors that trigger cancer. To counteract this
dangerous force, you need to protect yourself
from electromagnetic frequencies created by
alternating current in your environment. Today
it is difficult to imagine our life without elec-
trical appliances. It’s important to understand
that you don’t need to use them thoughtlessly.
Do not forget to unload the body: more time to
move in the fresh air, engage in physical edu-
cation, lead a healthy, active lifestyle.
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Map of eletromagnetic fields in the canteen of the University

In addition, you should also not forget
that you should monitor the correct operation
of electrical equipment, since this factor often
leads to negative effects on the human body.
Modern lifestyle involves a high concentration
of household appliances. Electric heaters, fans,
air conditioners, an additional lighting system,
computer equipment, vacuum cleaners, blend-
ers, a constantly turned on refrigerator and a
microwave oven and many other devices that
are in close proximity are quite capable of cre-
ating a powerful electromagnetic background.
When household appliances are turned off, this
network creates an electric field, and when the
equipment is running, a magnetic field of in-
dustrial frequency occurs. It should be noted
that the influence of electromagnetic waves
from such devices is felt even if they are in the
room behind the wall, because only distance
can save from this phenomenon.
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Polymer films are made from natural, artificial and synthetic polymers. The most extensive group are polymer
films of plastics based on synthetic polymers. The processing of synthetic polymers has recently acquired an increas-
ingly solid theoretical foundation. At present, the approach to plastic processing technology only as a set of empiri-
cal techniques that allow obtaining good quality products would mean reducing activities in this area and craftsman-
ship and limiting progress to the accumulation of skills and knowledge of standard cases of industrial practice. The
most fruitful in processing technology is a reasonable combination of valuable experience in engineering practice
with the identification of general patterns of polymer behavior in the process of molding products — mechanical and
chemical phenomena, laws of anomalously viscous flow of viscoelastic fluids, orientation effects, etc. Only then a
significant increase in production efficiency and product quality, optimization of existing and the development of
fundamentally new intensive technological processes. Technological practice has always been ahead of theory in
polymer processing. In recent years, the situation in the field of plastics processing has changed; a number of re-
searchers have created theoretical prerequisites for the intensification of technological processes. The development
of the theory of complex shear and the proof that with a complex state of the polymer it is possible to ensure a more
intense flow, stimulated the search for machine designs with an increased molding speed, obtained on the basis of
this effect.

Keywords: Automation, polymer, polymer films, thickness, PLC, polyethylene

Features of the production of polymer films

The variety of types of films used deter-
mines the variety of methods of their produc-
tion. The main volume of polymer films pro-
duced in the world falls on films from molten
plastic masses, which are based on polymers
that are capable of passing into a viscous or
highly elastic state when heated, without un-
dergoing thermal destruction.

The method of film production is deter-
mined by the chemical nature of the polymer
and the purpose of the finished product. Cur-
rently, it is possible to identify four groups of
methods for making a film from a polymer in a
viscous or highly elastic state: extrusion, calen-
dering, production of combined films, physical
and chemical modification of films.

Today, the most common method of ob-
taining a sleek polymer is extrusion. Extru-
sion is the technological process of molding
products by continuous or periodic pressing
of the material in a plastic or viscous state
through the forming tool-head. The profile of
the head orifice determines the configuration of
the product.

In the plastics industry, the extrusion meth-
od is widely used for the production of pipes,
profile products, sheets, films and fibers, for
coating rolled materials (paper, fabric, metal
foil, polymer films), food and industrial pack-
aging, wire and cables, as well as for the pro-
duction of blown products [1].

This method has received a wide spread in
practice due to the simplicity of implementa-
tion and the ability to process the most com-
mon polymers such as polyethylene, polypro-
pylene, polyvinyl chloride into films and etc.

Analysis of trends in the development of
bag film lines shows that due to using special
control methods, the operation of extrusion
plants becomes even more efficient and eco-
nomical. When developing a new generation of
technical tools that control equipment, manu-
facturers take into account current trends and
developments in the field of industrial automa-
tion. At the same time, there are high require-
ments for automation and control of bag film
lines, since the possibilities of the extrusion-in-
flatable method are not fully used. First of all,
this applies to maintaining the same thickness
of the film in all its sections. The task is to cre-
ate a system of automatic control of the process
of obtaining an equidistant polyethylene film
using the cooling system of the film blank.

Given the complex relationship between the
parameters of the extrusion-inflatable method,
it is necessary to use mathematical modeling
methods. Bearing in mind the most important
task of improving the quality of plastic film,
it is necessary to consider the main ways to
solve it.

As a result, the main tasks are:

1) to conduct theoretical and experimen-
tal studies of the process of obtaining a poly-
ethylene film by extrusion-inflatable method,
including to establish the relationship of the
parameters of the cooling system of the film
blank with the main indicators of film quality;

2) build a mathematical model of the influ-
ence of the cooling system on local changes in
the thickness of the polyethylene film;

3) based on the obtained models to devel-
op an algorithm for automatic maintenance of
film thickness;
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4) develop and implement a device that al-
lows you to automatically adjust the thickness
of the plastic film based on microprocessor
technology [2].

Calibration of film thickness

One of the most important indicators of the
quality of a plastic film is the calibration of its
thickness. As the calculation of the mechanical
strength of film products corresponds to me-
chanical strength of the thinnest section, it is
obvious that an increase in the film thickness
leads to an unjustified overspending of poly-
ethylene (1% of the thickness difference corre-
sponds to 1% overspending), an increase of the
total cost of the product, and sometimes to a
deterioration in its operational characteristics.

To obtain the same film thickness, along
the entire perimeter of the film sleeve, the melt
must exit the forming head gap with the same
volume velocity and constant viscosity, in any
unit volume; under such conditions, inflation
of a cylindrical billet with constant air pressure
inside the sleeve at equal peripheral cooling
(without any local cooling or hot air flows) can
result in a more or less equal-thickness film.

The conditions for obtaining an equal
thickness film are:

1) ensuring the same volumetric extru-
sion speed in all sections of the annular gap.
This condition is easily fulfilled on direct-flow
heads (for pipes). The angular heads, used in
the production of film, have a significant de-
sign flaw; unequal length of the paths traveled
by the melt particles from the end of the screw
to different sections of the forming gap. Con-
structors try to smooth out these differences
in practice by turning the flow in a wide sec-
tion of the channel and creating a significant
pressure drop in the vertical part of the an-
nular channel. However, even in these cases,
the excess melt flow in the portions of the gap
adjacent to the cylinder has to be suppressed
by artificially narrowing of the forming gap in
this part with the gap calibration. To inhibit
the flow, in addition to the general adjustment
of the gap value with the help of centering
bolts, braking of various parts of the flow us-
ing deformable forming rings are used. Usu-
ally, the expansion or narrowing of the gap
with the help of exhaust and pressure bolts is
carried out according to the results of a circu-
lar measurement of the film thickness, drawn
on special pie charts.

2) the constancy of the temperature (vis-
cosity) of the melt. To maintain a constant
melt viscosity, homogeneous polyethylene
must be used in terms of molecular weight,

melt index, and particle size distribution. The
smaller the deviation on these indicators, the
greater the probability of obtaining an equal-
thickness film. Due to the rheological proper-
ties of the polymer, the melt temperature has a
qualitative effect on the viscosity of polyeth-
ylene and its speed. An increase of tempera-
ture leads to a greater thinning of the film due
to a drop in viscosity and an increase of the
cooling and stretching time of the film before
crystallization. Practically, the inflation of the
sleeve ceases at the moment of crystalliza-
tion of the polyethylene melt at 100-110° C,
which is manifested in a noticeable turbidity
and whitening of the transparent sleeve. The
wavy configuration of the crystallization line
indicates the presence of hotter and cooler sec-
tions of the sleeve (at an uneven temperature
of the outgoing mass in different areas around
the perimeter of the sleeve). The design of the
head should ensure evenness heating of the
flow and the constancy of heat loss by the melt
flow around the entire perimeter of the section.

3) the end point in the process of form-
ing the sleeve is the cooling system. The con-
stancy and uniformity of cooling of the hot
workpiece should be ensured by the design of
the blowing ring.

Under ideal conditions of melt prepara-
tion and molding, a defect in the cooling sys-
tem can lead to the occurrence of different
thicknesses [3].

From the above it can be seen that the cali-
bration of the film thickness is associated with
great difficulties. A change in one parameter of
the technological process entails a change in
a number of factors affecting the processes of
flow, inflation and cooling of the film.

For example, during calibration, when the
gap is reduced in any part of the gap, the:

1) polyethylene melt yield reduction;

2) a relative increasing of the yield due to
an increase in the shear rate and a decrease in
the effective viscosity;

3) increase in yield due to some increase in
temperature as a result of increasing shear rate;

4) changing the productivity due to chang-
es in the melt temperature due to changes in
the duration of the mass flow in this section of
the head;

5) increasing of the film inflation by reduc-
ing its thickness and viscosity of the melt com-
ing out of the head;

6) attenuation of inflation due to faster
cooling in the shaft of the thin section;

7) fusion on a given section of the film dur-
ing the flow and inflation of adjacent sections
of the film or melt;
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Therefore, even the best designs of mod-
ern film heads do not yet provide an equidis-
tant thickness of the film obtained by blowing
less than 5%, and such equipment requires
large investments.

However, the above problems of equip-
ment based on this method is constantly in
the process of solving, implementation of im-
provements and flows into modifications of
individual components and mechanisms of
the equipment.

To ensure the stable operation of the plant,
improve the efficiency of technological process
(TP), as well as increase it's level of safety, it
was proposed to introduce an automation sys-
tem based on computer technology that pro-
vides high reliability and speed of information
processing, and also to organize an operator sta-
tion that will perform the functions of visualiza-
tion, storage and processing of information [4].

Hardware

As a cooling air ring, we use a ring with four
air passes and using the aerodynamic effect of
the jet. The ring is divided into sectors by inter-
nal partitions corresponding to each entry of air.
To provide cold air into air ring we use radial
fans BP 300-45 type: supply voltage — 380V,
1P54, 3000 rpm, 3000 m*/h. To change the fan
performance, Hitachi 1 100 — 007 NFE frequen-
cy converters are used to control the rotation
frequency of asynchronous fan motors: output
frequency: 0.5-360 Hz, control from the control-
ler by a universal analog signal of 4-20mA.

The PLC is taken from the EN-150 TYPE
IV microcontroller family of Hitachi Industrial
Equipment Systems Co., Ltd, it includes:

— Power supply module: EH PSA, rated volt-
age 85-264V, output voltage SV 3.8 A, 24V 0.4 A;

— Processor module: CPU 448, 1024 1/0
channels, RS485, RS232;

— Eh-AXGSI analog input module: 8 chan-
nels (4 ... 20 mA), 24V power supply;

— Eh-AY4I analog output module: 4 chan-
nels (4...20 mA), 24V power supply;

— Eh-XD16 digital input module: 16 chan-
nels, input voltage 24V;

The cooling system control unit includes:

—The thermoelectric Converter STNK
02.09.: the range of operating temperatures
from 0 to 200°C

—BOOST 2: thyristor and triac control unit
is designed to convert 4-20mA input signals
into control signals for the thyristors or triac
located in the heating element control circuits.

— TS triac-122-25-12: to control the ampli-
tude of the voltage applied to the heater;

— heater: nichrome 1000 W;

— ultrasonic thickness gauge Magna-Mike
8600: scan: min:0-4mm, max: 0-400 mm,
thickness indication Accuracy: 0.001 mm;

— absolute pressure sensors Eni-12R-DA
2051: supply voltage 12...24V, output signal
4..20mA, IP66;

— thermal converter OVEN 50M: power
supply 24V, output signal 4 ... 20mA, measur-
ing range -50...+180°C

If it's necessary, using the RS-485 data
transfer interface, you can check the status of
the control system from any remote computer
at any time.

During operation the system is in the fol-
lowing States:

— data entry mode;

— manual operating mode;

— automatic operation.

In the input mode, you can enter data about
the film that you want to get in the end, collect
information from the working sensors.

In manual operation, the operator has the
ability to manually control the performance of
all cooling fans and temperature

In automatic mode, the system automati-
cally analyzes the data received from the sen-
sors, selects the coefficients to create the nec-
essary air flow for each sector. The operator
can observe all changes on the operator panel.

Software

As the software for operator stations, we
choose Windows 10PRO.

To program the controller, the CoDeSys
(Controller Development System) indus-
trial automation tool software is used, as it
is declared by the controller manufacturer
as necessary.

Operation algorithms:

The control algorithm is divided into three
stages:

— input of parameters of the received film
and initial survey of sensors of cooling system;

— coarse control of the film thickness using
changing the flow rate of the cooling air;

— precise control of the film thickness us-
ing changes in the cooling air temperature.

At the first stage, the estimated film thick-
ness is entered and the system is initially sur-
veyed to obtain data on the flow rate and tem-
perature of the cooling air.

At the second stage, test measurements of
the film are made at the maximum air consump-
tion and when the fan is turned off. Based on
the results of the first response to changes in air
flow, the expected change in the film thickness
is constructed using n =3 points (the point of
initial measurement, the point with the maxi-
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mum air flow, the point with the fan turned off,
taking into account the proposed mathemati-
cal model). By entering the proposed change
in flow rate, the actual thickness of the film is
determined. Taking into account the obtained
measurements, the estimated changes in the
film thickness by n =n + 1 points, etc. are con-
structed. If the film reaches the set thickness
range, the air flow is stabilized.

At the third stage, the necessary cooling
air temperature is selected to achieve the best
equidistance using the half-division method.

RTU/PLC

Structure of the Standalone concept

At the moment, there is a large number
of possible configurations of the system for
the implementation of work on a separate
technological process, and on a huge, signifi-
cantly geographically distributed production.
In the presented project, it would be enough
to use the simplest configuration, called Stan-
dalone, where the runtime and development
environment is on one machine (full-featured
SCADA) [5].

The structure of the Standalone concept is
shown in figure.

In the end, we made an economic calcula-
tion of the cost of implementing the automation
system in the process of gasoline shipment. It
showed that the use of such a system is benefi-
cial for implementation.

References

1. Lukach Yu.E., Petuhov A.D., Senatos V.A. Equipment
for production of polymer films. Moscow, Mashinostroenie,
1981, 222 p.

2. Samosatsky N.N. Polyethylene. Processing methods.
Kiev, Technika, 1968, 233 p.

3. Fridman M.L. Processing technology of crystalline poly-
olefins. Moscow, Himiya, 1977, 396 p.

4. Klyuev A.S. Adjustment of measuring instruments and
process control. Moscow, Energoatomisdat, 1990. 400 p.

5. Ickovich E.L. Methods of rational production automa-
tion. Moscow, Infra — Inzheneriya, 2009. 256 p.

EUROPEAN JOURNAL OF NATURAL HISTORY Ne 1, 2020



Biological sciences

CPABHUTEJIBHASI OIIEHKA BHYTPUKJIOHAJIBHOM N3MEHUYWBOCTH
KOJNMYECTBEHHO-AHATOMMYECKHUX ITPU3HAKOB XBOU PINUS
SILVESTRIS L. BJIECOCEMEHHBIX INTAHTAIUAX AJITAUCKOI'O KPASL

Tymanuk H.B., 3Bepesa I'.K.
Hosocubupcruii cocyoapcmeennsiii nedazoeuyeckuil yrugepcumem, Hosocubupck,
e-mail: natali.damka@mail.ru, labsp@ngs.ru

PaccmoTpeHa N3MEHYNBOCTH KOJIHYECTBCHHO-aHATOMUUYECKUX MOKa3aTenell Xxsou Pinus sylvestris U3 KIOHO-
BBIX JIECOCEMEHHBIX IIAHTALMH, CO3aHHBIX B JIECOCTENHOM 30He AnTaiickoro kpas B 1980 r. (B BIOpaHHOI1 Jie-
COCTEITHOI 30HE OBUIM COOpaHbI JydIIne Mo POCTy B ycnoBusax IIprno6ekoro 6opa cocHbl). Beibopka cocrapmsiia
10 2 pameTsl 0T Kakaoro u3 3 kiaoHoB (Ne 353, Ne 357, Ne 502). Ha momnepedHsIX CEUEHMSIX CPEAHEN 4acTH XBOU
onpeesINCh AAMHA U IMPHHA cpe3a, OOMIbIION 1 Majblii AUAMETPBI CMOJISTHBIX XOZIOB, YHCIIO CMOJISTHBIX XOZIOB,
TOJIIIMHA SMUACPMbI 1 ¢€ Hapy>KHOH CTCHKH, TOJIIMHA TUunojepMsl. ITokasaHo, 4To OONBIIMHCTBO TOKa3aTeseH oT-
HOCSITCSI K cpeiHeBaprabeIbHBIM IPH3HAaKaM, Hanboliee H3MEHYNBA TOIIINHA HAPYKHOH CTEHKH dnuepMsl. B xone
HCCIIeIOBaHMS ObIIM BBIBICHBI JOCTOBEPHbIC PA3IHUMSA MEXKIy paMeTaMd BHYTPU BCEX PACCMOTPEHHBIX KIOHOB
0 JUTHHE OOJIBIIOrO JHAaMETpa CMOJISIHBIX XOZOB, IO JPYTHM HCCIEIYEMbIM MPU3HAKaM TOCTOBEPHBIX Pa3IUYHil
He 00HapyXeHO. BHYTpH OT/EIbHBIX KJIOHOB OBLUIH BBISBICHEI JOCTOBEPHBIC PA3INYMs 0 TAaKHM IIPH3HAKAM, KaK
JUTHHA MaJIoro JHAMEeTPa CMOJISHBIX XOZIOB, YHCIO CMOJIIHBIX XOJ0B, TOIIIMHA SIHACPMBI U e€ Hapy>KHOU CTEHKH.
Bonee 6nu3ku nepeBbsi OHOrO KJIOHA OBUIM MO pa3MepaM MOMEPEYHOTO CEUCHHs CPEIHEH YacTH XBOW M TOJIIH-
HE THIIOAEPMBI.

KiioueBsle ciioBa: Pinus sylvestris, KJ10HbI, XBOsl, BHyTPHKJIOHAJILHASI H3MeHYUBOCTb, PAMETbI, KOJIHYeCTBEHHO-
aHaToMu4ecKHe NPH3HAKH

COMPARATIVE EVALUATION OF THE INTRACLONAL VARIABILITY
OF THE QUANTITATIVE ANATOMICAL FEATURES OF PINUS SILVESTRIS L.
NEEDLES IN FOREST SEED PLANTATIONS OF THE ALTAI REGION

Tumanik N.V., Zvereva G.K.
Novosibirsk State Pedagogical University, Novosibirsk, e-mail: natali.damka@mail.ru, labsp@ngs.ru

The variability of quantitatively anatomical indicators of Pinus sylvestris needles from clonal forest seed
plantations created in the forest-steppe zone of Altai Territory in 1980 was examined. In the selected forest-steppe
zone, the best in growth pine in the conditions of the Priobskoye pine forest were collected. The sample consisted
of 2 ramets from each of 3 clones (Ne 353, Ne 357, Ne 502). On the cross sections of the middle part of the needles,
the length and width of the cut, the large and small diameters of the resin channels, the number of resin channels,
the thickness of the epidermis and its outer wall, and the thickness of the hypodermis were determined. It was
shown that most of the indicators relate to medium variable characteristics, the thickness of the outer wall of the
epidermis being the most variable. Significant differences were found within all the examined clones along the
length of the large diameter of the resin channels, no significant differences were found for other studied features.
Inside individual clones revealed significant differences — by such signs as the length of the small diameter of the
resin channels, the number of resin channels, the thickness of the epidermis and its outer wall. Clone trees were most
similar in size to the cross section of the middle part of the needles and the thickness of the hypodermis.

Keywords: Pinus sylvestris, clones, needles, intraclonal variability, ramets, quantitatively anatomical characters

Cpenu BUIOB ceMeiicTBa Pinaceae, Ipon3-  M3MEHUYMBOCTh — HaWMEHbINAs; BHYTpHpa-

pacratomux Ha Tepputopun Poccum, Hambo-
Jlee BBICOKMM YPOBHEM HMHIUBUAYAJIbHOM H3-
MEHUYMBOCTH Xapakrepusyercs Pinus sylvestris
L. [1, 2] npu 5TOM aHaTOMHYECKHE O0COOEHHO-
CTH XBOH JJAHHOT'O BUJA UMEIOT cl1abyto HHAU-
BHIyanbHyl0 n3MeH4YnBOCTh[3]. Ilo maHHBIM
JI.®. IlpaBauna[4] 6onbliei HHANBUYATbHON
M3MEHYHMBOCTBIO, B CPABHEHUH C JIPYTMMHU aHa-
TOMHYECKUMHU MpPHU3HAKAMH XBOM [5], xapak-
TEPU3YETCsl UUCIO CMOJISIHBIX KaHanoB [6, 7].
Buyrpu xionoBeix momymsinuii C.A. Ilerpo-
BBIM [ 8] OBIJIO BBIIETICHO YETHIPE KATETOPUHU U3-
MEHUYHBOCTHU KOJIMYECTBEHHBIX MpU3HAKOB [9]:
BHyTpUpaMeTHas, MeXpaMeTHasi, BHyTPUKJIIO-
HOBasl U MEXKKJIOHOBasI (BHYTPUTPYTIIIOBAst HITH
nHanBuayansHas). [lo manaeiv b.B. Paescko-
ro [10] B ocHOBHOM HaOmOAaeTCs ClIeayoIee
COOTHOIIIEHNE J3THX BEJIUYMH: MEXpaMeTHas

MeTHasl — Ha YpOBHE BHYTPUKIJIOHOBOW; MEX-
KJIOHOBasi — OOJbllIe, YeM BHYTPHKJIOHOBAS
1 OoJIbIIe, YeM MEKIOMYIIAHOHHAS.
W3ydeHne TEHETHYEeCKOTO pPa3HOOOpas3us
Jecoo0pa3yomuX BHAOB KpaifHe Ba)KHO IS
MOCTPOCHUS M OOOCHOBAaHHUS OJTOCPOYHBIX
MporpaMM O TMOJBb30BaHUU JIECHBIMH pecyp-
caMH, a TakXe JUIsl BOCIPOM3BOJCTBA MX Te-
HO(OHJOB TIPH BBINOJHEHUH CEIEKLMOHHBIX
U JIECOBOCCTAHOBUTEIBHBIX MEPOIPHUSTUI.
D hEeKTUBHBIMA METONAMH W3yYEeHUS OHMOII0-
THUYECKOTO Pa3sHOOOpas3ust SBISETCS U3yUYCHUE
BHYTPUBUJOBOH M WHAUBUAYAJIbHOU H3MEH-
guBocTH [11-13]. UccnenoBanue 3Konoro-re-
HETUYECKOW CTPYKTYpbl M3MEHUYMBOCTU IIpH-
3HAKOB PA3JMYHON MPUPOIBI Y COCHBI CO31aET
OCHOBY JJI1 YTOUYHEHHs IEPCHEKTUBHBIX Ha-
MIPaBJICHUIA 1 METOJOB ceyeku [ 14, 15].
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Lenp wccnenoBaHus: pacCMOTPEHUE W3-
MEHUYMBOCTH Pa3MEPOB aHATOMUYECKHX IIO-
KazaTeJiell XBOM OJHOTO sipyca BHYTPH KJIO-
HOB (ME@XIy JepeBbSIMH OIHOTO KIIOHA)
Pinus sylvestris.

MarepuaJibl U METOAbI HCCJIeJOBAHUS

OOBEKTOM HCCIISIOBAHUS IO CITYKUTIa XBOS
C YKOpPOUEHHBIX TI0OeroB Pinus sylvestris, co-
OpaHHasi B KJIOHOBBIX JIECOCEMEHHBIX IJIaHTa-
IUSIX, CO3JIAaHHBIX B JICCOCTEITHOM 30HE ANTam-
ckoro kpas B 1980 r. Paiion cbopa marepuana
otHOCcHTCS K [IpnoOGckomMy 1eHTO9HO—-00pOBO-
My JIECOPACTUTEIHHOMY PafioOHY.

Bospact gepeBbeB Ha MOMEHT cOopa
xBoM — 37 JneT, BhICOTA AepeBbeB — 12—17 M,
JUaMeTp CTBOJIOB — 24-36 cM, MIMpUHA KPO-
HBI — 5-8 M. BeiOopka cocTaBisna 1o 2 paMe-
TBI OT KaxKoro u3 3 kioHoB: 502.4.2, 502.4.3,
357.1.33,357.1.29, 353.2.34, 353.2.26 (Ne ne-
peBa-Ne psga-Ne mecTa B pay).

Uzyuenue AHATOMHYECKOTO cTpoe-
HUSl TPOBOAMJIOCH B CpEAHEH YacTH XBOH
Ha TIOTIEPEUHBIX Cpe3aX, (PUKCHPOBAHHBIX
B cMecHu ['ammanyHaa muctheB. ONEHHBATNCH
TaKHe IMOKa3aTeNn, Kak JJIMHA U IIIPUHA MoTIe-
PEYHOTO CEYCHUS XBOH, YUCIIO M pa3Mepbl CMO-
JISTHBIX XOZIOB, TOJIIIMHA STIMAEPMBI U TUTIOEP-
Mbl. CpeiHue 3HaYCHHsI TPU3HAKOB BBIBOJMIIN
u3 30 — 35 uzmepeHuit.

Craructudeckas 00paboTKa KOJTHIECTBECH-
HBIX JIaHHBIX TIPOBEACHA B MPOrPAMMHBIX
komruiekcax STATISTICA 10 u SNEDECOR.
CpaBHeHHE TIOKazaTelell OCYLIECTBISIACH
¢ nomoupto kpurepus Creionenra. [Ipusenén-
HBIE pa3NU4us TOCTOBEPHBI IIPU YPOBHE 3Ha-
gumocTH p < 0,001.

Pe3ynbTarthl necien0BaHus
U X 00Cy:KIeHne

[Tomiepeunsie cpesbl xBou Pinus sylvestris
UMEIOT TUIOCKO-BBIYKJIYIO (opMy, B IICH-
Tpe pacroyiararorcs ABa MPOBOJAIIMX ITyuKa,
OKpPYKEHHBIE KJIETKaMH SHIOAEPMBL. DNuaep-
MaJIbHBIE KIETKH — TOJCTOCTCHHBIE, YCTBHU-
11a — KpyIHbIE U CUJIbHO Torpyxk€unsbie. Ilon
SMUAEPMON HAXOAUTCA OIMUH CIIOH THUIOAEp-
MBI, BOJHM3M KOTOPOW pa3MEHIaloTCsl CMOJIIsi-
HBIE XONBbl. MeX1y THIIOAepMOM M 3HIOAEp-
MOW TIPOTATHBAETCS ME30(MII, COCTOSIIUI
U3 CKIIaYaThIX KJIETOK.

VY paccmarpuBaeMoil XBOM COCHBI JJIMHA
cpe3a B OCHOBHOM OOIIbIlle NIMPHHBI B 2 pasa,
B HEKOTOPBIX CIy4asiX UX pa3Mepbl ObLTH Ofu-
HakOBBIMH. CMOJISIHBIE XOABI UMEIOT MPENMY-
IIECTBEHHO OBaJlbHYIO GopMmy. Uncno cmons-
HBIX XOJIOB Ha IONEPEYHBIX CPe3ax BapbUPYET
or 11 no 15.

Hccnenyemple mokasarend OTIMYAIOTCS
no m3MeHunBOCTH (Tabmuna). Tak, HanOOIb-
nrasi BapuabenbHOCTh XapaKTepHa AJIsl TOJIIU-
HBI HapyKHOW CTeHKH snuaepMmel. K cpenne-
BapuaOeIbHBIM IPU3HAKAM MOKHO OTHECTH
TOJILUHY 3MUAEPMbl U THIIOAECPMBI, OONIBIION
Y Majblid UaMeTpbl CMOJISIHBIX XOM0B. UyTh
MeHee U3MEHUNBBI Pa3Mephl MOIEPEYHOTO cpe-
3a U YMCII0 CMOJISIHBIX X00B. [Ipu aToM Gosee
BBICOKas M3MEHUMBOCTb IOKa3aTelel daie
OoTMeYasach y KJIIOHa 1ojl HomMepom 357.

B xone uccnenoBaHusi o0palnagoch BHU-
MaHHE Ha HaJIW4YUe JOCTOBEPHBIX pa3iInyuil
MEX/ly paMeTaMu BHYTpPH Kax10ro kioHa. Ha-
npuMep, ObUTH BBISBICHBI Pa3IMyus MO UINHE
00JIBIIOTO AUAaMETpa CMOJISHBIX X010B (puc. 1).

KoaddunreHTs! Baprauy KOTHYeCTBEHHO-aHATOMUYECKHUX TPU3HAKOB
xBou Pinus sylvestris BHyTpH KJI0Ha, %

Ne kioHa Pazmeps! nonepeu- JlnameTpsr Uucrno Tommza Tommmua
HOIO cpe3a CMOJISIHOTO XOZIa | CMOJISIHBIX TUIIOIEPMBI
Jmna | upuna | Bonbinoit | Mabrii XOOB | simziepMBI | HApY KHOM
CTCHKH
SIUJICPMBI
CpemHsIs 8.8 5.1 184 17.6 7.9 13.8 34.6 204
110 K1oHy 502
502 1-apamera | 6.9 4.7 14.9 15.2 6.5 11.2 32.5 23.1
502 2-s1 pamera 35 42 17.2 14.7 6.2 15.6 353 17.2
cpenHsis 6.9 44 164 16.5 7.0 19.6 39.6 19.3
110 KJI0HY 353
353 1-1 pamera 3 3.6 12.2 12.5 6.8 12.7 28.2 19.5
353 2-apamera | 54 4.7 16.1 17 6.8 154 233 17.6
cpemHsis 13.7 11.2 13.6 15.3 10.1 325 35.0 17.7
110 KJIoHy 357
357 1-g pamera 2 6.4 8.8 11.9 4.7 11.6 34 17.6
357 2-apamera | 7.1 14 11.8 11.3 49 26.7 353 17.6
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Puc. 1. Cmamucmuueckue nokazamenu Onunbl 0016020 OUAMEMPa CMONAHBIX KAHAN08
6 x60e Pinus sylvestris uz K10H0GbIX 1€COCEMEHNbIX NAAHMAYULL
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Puc. 2. Cmamucmuueckue nokazamenu OIuHbl MAI020 OUAMEMPA CMOJAHBIX KAHALO8
6 x60e Pinus sylvestris u3z K10HOGbIX 1€COCEMEHHBIX NAAHMAYULL

Pasnmuyus o aiMHe Maoro JuamMeTpa cMo-
JISIHBIX XOJIOB TTOKa3aHbl TOJBKO MEKIY Jepe-
BbSMHU BHYTpH KJ0oHOB Ne 357 u 502 (puc. 2).
Mexny pameramu kioHa Ne 353 He oOHapy-
KEHO CTATHCTUYECKH 3HAYMMBIX DPa3IUuHil
0 JTAaHHOMY TIPH3HAKY.

JloCTOBEpHBIC pa3Uuusl MO0 YHCIY CMO-
JISIHBIX XOJOB OTMEYAIMCh MEXIY pamMeTamu

KJIOHa 11o]1 HoMepoM 357 (puc. 3). Mexnay ne-
peBbsiMu BHYTpH KJIOHOB Ne 353 u 502 cratu-
CTHUYECKH 3HAYMMBIX Pa3IUYU{ 10 JaHHOMY
MIPU3HAKY HE BBISBIICHO.

Baytpu kmoroB Ne 357 1 353 xBost gocTo-
BEPHO pa3IM4aeTcs MO TOJIIHWHE SIHUAECPMEI,
a BHyTpu KioHa Ne 502 paznuuuii He 0OHapy-
JKeHo (puc. 4).
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Puc. 3. Buympukionanvbhas usMeHuugoCms YUCIa CMOIAHBIX X0008 6 x6oe Pinus sylvestris
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Puc. 4. Tonwuna snudepmol xeou Pinus sylvestris u3z K10HOGbIX 1€COCEMEHHBIX NIAHMAYULL

ToNMWWHS BHEWHETD CNoA 3NMASPME!
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Puc. 5. Tonwuna napyoicnou cmenku snudepmol 6 x6oe Pinus sylvestris
U3 KJIOHOBBIX 1€COCEMEHHBIX NIAHMAYULL
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He cmotpst Ha OGOnbIIyI0 M3MEHYMBOCTH
TOJNIIMHBI HApPYXXKHOM CTEHKH SIHIEPMBI,
pasnuuMsg MO 3TOMY IIOKas3aTento ObUIM BBI-
SBJIEHBI TOJIBKO MEXIy paMeTaMu KJIOHa
Ne 353 (puc. 5).

B nenowm, 6onee uacTo pa3inyus o paccma-
TPHUBAEMBIM ITOKA3aTeIIsIM XBOU Pinus sylvestris
HaOII0AAIMCh MEX Ly pameTaMu kiioHa Ne 357.

He cmotps Ha cnalyio BapuaOeslbHOCTB
pa3MepoB MOMEPEYHOTO CEYEHHSI XBOU U CPel-
HIOIO HM3MEHYMBOCTH TOJIINMHBI THIIOAECPMBI,
JOCTOBEPHBIX pas3iM4YUil 10 3TUM TOKaza-
TEJISIM MEXAY JAEpPEeBbSIMH BHYTPH KIIOHOB
HE 00HapYKEHO.

3akiaouenue

Hcnons3oBanHbIE B pab0Te KOIWYECTBEH-
HO-aHATOMHYECKUE  XapaKTEPUCTUKU  XBOHU
Pinus sylvestris oTnm4aroTCs MO YPOBHIO H3-
MeHunBoctd. K Hambosnee BapualOenbHBIM
MpU3HAKaM OTHOCUTCS TOJIIMHA HAapyKHOH
CTEHKHU SMUACPMbl. BOTBIIMHCTBO M3YUEHHBIX
MOKa3arejaeii MOXHO OTHECTH K CpEeIHEBapU-
abenpHBIM. Pa3zMepbl TOMEpPEeYHOro CedeHUs
CpelHEl 4acTh XBOU M TOJIIMHA TMIIOAEPMBI
BHYTPH KJIOHOB OKa3aJIMCh Maj0 U3MEHUYUBBI.

CormnocraBieHue aHATOMUUECKUX TTPU3HA-
KOB TIO3BOJIMJIO BBISIBUTH JOCTOBEPHBIE pa3-
JUYHST TI0 JITMHE OOJBIIOTO JgHaMeTpa CMO-
JISHBIX XOJIOB MEXIY paMeTaMHu BHYTPH BCEX
PacCMOTPEHHBIX KJIIOHOB. BHYTpH OTAEIBHBIX
KJIOHOB TaK)Ke OOHAapyKEHbI Pa3Indus 110 Ta-
KMM NpU3HAKaM, Kak JJIMHA MaJIoro JuamMe-
Tpa CMOJISIHBIX XOJIOB, YUCJIO CMOJSHBIX XO-
JIOB, TOJIIMHA SMUIECPMbl U €& HapyKHOU
CTEHKH. DTHU NMPU3HAKH, MTO-BUANMOMY, OTHO-
CATCS K OKOJIOTMYECKHU JETEPMUHUPOBAHHBIM,
OHM 3aJICHCTBOBAHBI B aJaAITAlLlMU JEPEBHEB
K YCJIOBHSIM POCTA.
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PA3PABOTKA METOJIUKH MHTET PAJIbHOM OILIEHKHA
IKOJIOI'MYECKOI'O CTATYCA BOAOEMOB HA ITPUMEPE
MAUJIBIX O3EP CEBEPO-3AITATHOI'O ITPUJIA 1OKbA

Cenosa C.A., Imutpues B.B.
Canxm-Ilemepoypeckuil eocydapcmeennwiti ynusepcumem, Canxkm-Ilemepoype,
e-mail: svet.sv0627@gmail.com

IIpoGema OLEHKH 3KOJIOTUYECKOTO CTaTyca HPHPOIHBIX OOBEKTOB SIBISIETCS ONHOM M3 BaKHEUIIHNX (yHMIa-
MEHTAJIbHBIX IPOOIEM COBPEMEHHBIX IeorpauuecKuX U Te03K0I0THUeCKUX HCCIen0Banuil. IHTepec kK MHTerpab-
HO#i OIICHKE KOJIOTHYECKOT0o CTaTyca 00yCIOBICH HEOOXOIMMOCThIO MOMYYCHHS KONIHMYECTBEHHBIX OLEHOK COCTO-
SIHHSL 9KO- M TEOCUCTEM M MX HHTETPAaTHBHBIX CBOICTB, X TpaHC(HOPMAINii IO/ BIMSHHEM BHEITHUX BO3ACHCTBUIA.
HcenenoBaHus OLEHKH HKOJIOTMYECKOTrO CTaTyca BOAHBIX OOBEKTOB B HACTOAIIEE BPEMsI Pa3BHBAIOTCS B CTPaHAX
EC u P® Ha ocHOBE METO/I0B MHOIOKPUTEPHAILHOIO M MHTErPAIbHOIO OllCHUBaHMsA. B cTaree paccmarpuBaoTes
pa3paboTaHHBEIC aBTOPAMH TEOPETUKO-METONOJIOTHIECKHE MOJIOKECHHSI I METOMKA MHTEIPATBLHON OIIEHKU HKOJIO-
THYECKOTO CTaTyca BOJOEMOB Ha IPHMepe MajlbIX 03ep ceBepo-3amanHoro Ilpumamoxss. VHTerpanabHas oleHKa
9KOJIOTHYECKOTO CTaTyca BKIIFOUAeT B ce0sl HECKOJIBKO ATAroB: | — MHTErpajbHy0 OILEHKY TPO(QHIECKoro craryca
BOZOEMA, 2 — MHTETPAJIbHYIO OIEHKY KadeCTBa M TOKCHYECKOrO 3arps3HEHHs! BOIbIL, 3 — MHTETPANBHYIO OLECHKY
MOTEHIMAIbHON ycToWYMBOCTH Bojoema. Ha ciemyromiem arane BBIOIHIETCS BTOPOH YPOBEHb CBEPTKH JUIS 110-
JyueHHs MHTErPalbHOrO M0Ka3aTesl SKOJIOTMUECKOro craryca. B crarbe paccMaTpuBaloTCsl BONPOCH! HOCTPOCHUS
MHOTOYPOBHEBEIX U MHOTOKPHTEPUAIBHBIX KIACCU(PUKALHI YKOJTOTHIECKOTO CTaTyca, STAIbl U Pe3yJIbTaThl HCclle-
J0oBaHMs. PaccMOTpEHBI TPH TUIIOTE3bI IS yueTa yCTOHYMBOCTH BOJOEMOB IIPU IIOCTPOCHUU HHTETPATIbHBIX MOKa-
3aTesieif sKonoruueckoro craryca. IlocrpoeHne HHTErpaabHBIX MOKa3aTeseil 9KOJOrHYecKoro cTaTyca BhIOIHEHO
Ha npumepe o3epa Cyypu Jlennnrpaznckoii odmactu st 2016-2018 rr.

KiioueBble cii0Ba: HHTerpajibHas OLleHKA, HHTErpaibHbIil I0Ka3aTe/b, OLleHOUHAs IKAJIa, CBepTka HHpopManuu,
JKOJIOTHYECKH CTaTyC, TPOHUYeCKHii CTaTyC, Ka4eCTBO BO/Ibl, yCTOHYHBOCTH IKOCUCTEMBI,
KJaccHpuKanusi, MoeIb-KiIaccHpuranus

DEVELOPMENT OF AMETHODOLOGY FOR THE INTEGRATED
ASSESSMENT OF THE ECOLOGICAL STATUS OF WATER BODIES
ON THE EXAMPLE OF SMALL LAKES IN THE NORTHWESTERN LADOGA

Sedova S.A., Dmitriev V.V,
St. Petersburg State University, St. Petersburg, e-mail: svet.sv0627@gmail.com

The problem of assessing the ecological status of natural objects is one of the most important fundamental
problems of modern geographical and geoecological studies. Interest in the integral assessment of ecological status
is due to the need to obtain quantitative assessments of the state of eco- and geosystems and their integrative
properties, their transformations under the influence of external influences. Studies of assessing the ecological status
of water bodies are currently being developed in the EU and the Russian Federation based on multicriteria and
integrated assessment methods. The article discusses the theoretical and methodological principles developed by the
authors and the methodology for the integrated assessment of the ecological status of water bodies on the example
of small lakes in the northwestern Ladoga area. An integrated assessment of the ecological status includes several
stages: 1 —an integrated assessment of the trophic status of a water object, 2 — an integrated assessment of the quality
and toxic pollution of water, 3 — an integrated assessment of the potential sustainability of a water object. At the
next stage, the second level of convolution is performed to obtain an integral indicator of environmental status. The
article discusses the issues of building multi-level and multi-criteria classifications of environmental status, stages
and results of the study. Three hypotheses are considered to take into account the sustainability of water bodies in
the construction of integral indicators of ecological status. The construction of integral indicators of ecological status
was carried out on the example of Lake Suuri in the Leningrad Region for 2016-2018.

Key words: integral assessment, integral indicator, rating scale, information convolution, ecological status, trophic
status, water quality, ecosystem sustainability, classification, model-classification

B nocnenHue roapl akTyanbHBIMU SIBIISIFOT-
Csl MCCIICIOBAHUSI 1O (OPMHUPOBAHUIO TIpeEI-
craBiieHui 00 3xomoruveckom craryce (DC)
1 3KOJIOTHYeCcKOM Omnaromonydnu (OB) BoqHbIX
00BEKTOB M TMOJIXO0B K HX omeHke. [Ipenmer
WCCIIEJIOBAHUS B HAIllEH CTaThe — DKOJOTHYE-
CKHUIl CcTaryc BOJOeMa B YCIIOBHSX €CTECTBEH-
HOTO M aHTPOIOreHHOT0 M3MEHEHUsI CBOWCTB
1 TIapamMeTpoB pexXUMOB. [ TTaBHOH npobnemoit
WCCIIEIOBAaHUS SIBIISIETCSl pa3paboTKa TEOpeTH-
KO-METOJOJIOTHYECKUX TIOIOKEHUI U METOIOB
WHTETPAIbHON OIIEHKH SKOJIOTHYECKOTO CTaTy-

Ca CJIOXKXHBIX MPUPOAHBIX U aHTPOIIOTCHHO HU3-
MEHEHHBIX CUCTEM.

[IpobGnema OLEHKH 3KOJIOTMYECKOTO CTa-
Tyca BOAHBIX OOBEKTOB HUMEET CBOIO UCTOPHIO.
Jlo HemaBHEro BPEMEHH TEPMHUH «IKOJIOTH-
YECKHUI CTaTyC» HE HCIONB30BAJCS B OTEYE-
CTBEHHOM JIMTEpaType B OTINYUE OT 3apyOex-
HOM. HaMm TpagjunuMOHHO MCHOIB30BAIUCH
TEPMHUHBl  «OKOJIOTMYECKAas OLEHKa» WU
«OLIEHKA 3KOJIOTUYECKOTO COCTOSHUS» IO, KO-
TOPOW MOHKMMANACh MTapaMeTPHUYECKas OLEHKA
COCTOSIHUSI OKpYXKarolLlel cpenpl, 00ycIoBIU-
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Geographic sciences

BaloIIasi pa3BUTHE OMOTHI HA ONpENeIeHHON
TEPPUTOPHHU (aKBATOPUN).

B Poccun uccnenoBanus 1Mo OIeHKe KOJ0-
THYECKOTO COCTOSTHHS BOAHBIX OOBEKTOB Pa3BH-
BaJIMCH TI0]] YIJIOM 3PEHHUS OIICHKU TPOTYKTHB-
HOCTH, Ka4eCTBa U TOKCHUECKOTO 3arpsi3HCHUSI
MPUPOAHBIX BOJA (C TO3UIMH OHOLIEHTpPH3MA
WM QHTPOTIOLIEHTPHU3MA) WII OLCHKHU CIIOKHBIX
CBOWCTB BOJHBIX OOBEKTOB (yCTOWYHBOCTB),
a TaKke pa3pabOTKH HKOJOTHYECKHX MacIiop-
TOB TIpeNNpUATHNA. 3aTeM, aKIEHT CMECTHJICS
B 00JacTh JKOJOTHYECKOW KBUTUMETPUH (IO-
CTPOEHHE OLEHOYHBIX IIKall M YKOJIOTHYECKUX
HHJIIEKCOB). B pesysibTare MOSBISIIMCH HOBBIE
(hyHKIIMOHAIIGHBIE ETUHUIBI CHCTEM (UHTe-
TpaJbHBIE TOKA3aTENH MOJCUCTEM U HHTETPaTb-
HBIE TIOKA3aTEeJH MOCIIEIHETO YPOBHS CBEPTKH),
KOTOpBIC TIOJNyYHMJIM HA3BAHUEC HMHTEIPaJIbHBIX
WM CBOJIHBIX TOKa3aTeseH, B 3apyO0eHbIX pa-
00Tax — KOMIO3UTHBIX UHJCKCOB.

3a pyOexoM OCHOBHYIO IIeib paspado-
tanHoM EBpomeiickoii Pamounoit BonHo#
JupekTuBsl [1] TpemCcTaBIAIOT, KaK JJOCTH-
JKCHUE HKOJIOTHYECKOTO ONaronoiayqus HIiIH
BBICOKOTO JKOJIOTHYECKOTO CTaryca sl BCEeX
BOJIHBIX cHCTeM. «OCHOBOH 3KOJIOTMYECKOIO
cTaryca BOJHOTO OOBEKTa SIBISIETCS KOJIOTH-
Yeckoe KauecTBO BObL. [lom aTuM TepMuHOM
MMOHUMAIOT CTPYKTYPY ¥ (YHKIHOHHPOBAaHWE
co00IIeCTB BOIHBIX OPTaHU3MOB, KOTOPOE OT-
pa)kaeT COCTOSIHUE BOIHBIX Macc. Uem BbIllIe
JKOJIOTHYECKOE Ka4ecTBO BOJBI, TeM OoJbllee
YHUCIIO Pa3lIUYHBIX TAKCOHOB MOXET OOHMTaTh
B BOJTHOM OOBEKTE M TEM OOJIbIIIE YHACIO (PYHK-
OHOHANBHBIX Tpymm» [2]. B Poccum tepmun
«OKOJIOTUYECKOE KauyeCTBO BOJbD» ITOSIBHICS
nociie nepesoa [1] Ha pycckuil s3pIk. CMBICT
TEPMHHA 3aKJII0YAETCS B TOM, YTO BBIIIOJTHEHHUE
AKOJIOTHYECKOW OIIEHKH ONHUpaeTcs Ha OHOJIo-
TUYECKHE METOIBI KOHTPOJISI KaueCTBa BOJBI.

TeOpemMKO-M@mOaO]ZOZM‘leCKMe
OCHOBbL UCCLe008AHUS

Onenkodt OyfeM Ha3bIBaTh OTHOIICHUS
CyOBeKTa K OOBCKTY OIICHWBAHHMS, YCTaHOB-
JICHWE 3HAYUMOCTH JJIsl CyObEeKTa 3TOro o0b-
€KTa B I1IEJIOM WM OTIEJIBHBIX €ro CBOWCTB
Ha OCHOBE HMX COOTBETCTBMS ONpPEIEIEHHBIM
HOpMaM WM ypoBHsM. Ilon skomormueckum
crarycoMm (DC) HaMU TOHUMAETCS DMEPIKCHT-
HOE (MHTErpaTWBHOE) CBOWCTBO BOJHOTO
00beKTa, XapakTepHu3ylollee COYETaHHE €ro
CIOCOOHOCTH NPOAYLMPOBAaTh OPraHUYECKOe
BEIECTBO (MPOAYKIIMOHHBIN MOTEHITHAI), Ka-
YEeCTBO U TOKCHUECKOE 3arpsiI3HEHUE BOJIBI, TI0-
TEHIMAIBHYI0 yCTOMYUBOCTH (YCTOHYHMBOCTH
K HW3MEHEHHUIO MapaMeTpOB €CTECTBEHHOTO
pexxuma). Takum oOpazom, DC Bomoema orie-
HUBAETCS MO CIECAYIOUMM rpynnam (Osokam)
XapakTepucTuk: 1-Tpodudeckuii craryc; 2-ka-
YeCTBO M TOKCHYECKOE 3arpsi3HEHUE BObI;

3-noTeHIMaNbHAs  YCTOMYMBOCTH  BOJOEMA
(ycToituuBocTh 1-rO THIIA MM alaNTallMOHHAS
YCTOWYMBOCTD WJIU 110 O0JIee CIIOKHOM cxXeMme,
yunThIBaromel 1 u 2 tunsl yctoitunBocty) [3].

ITox mHTETpaTHHON OIIEHKOH OyIeM ITOHU-
MaTh OLIEHKY, YUYUTHIBAIOIIYI0 HePAPXUIHOCTh
JKOJIOTMUECKHUX CHUCTEM, IPEATNOararonyro
HaJIMYKE 3Tara, CBSI3aHHOIO C 00beIUHEHUEM
B OJIHO 11€JI0€ PaHee Pa3sHOPOJHbBIX (MHOTOKpHU-
TEpUAJIbHBIX) OLEHOK COCTOSIHUS IOACHUCTEM
C y4eToM BECOMOCTH HX BKJIaJja B OOIIyIO
OIIEHKY COCTOSIHMSI CICTEMBI WJIM €€ MHTEerpa-
TUBHOTO cBoOMcTBa. OIIEHKY AKOJIOTHYECKOTrO
cTaryca BOJOEMa IIpe/JIaraeTcst MpPOBOIUTH
B HECKOJIBKO JTaIloB.

[lepBbIM 3TanoM sIBISIETCS OLIEHKA TPO(U-
YEeCKOro craryca BofoeMoB. [lonstue TpodHo-
CTH BOJI0OEMOB ObLIO chopmynupoBaHo TuHe-
MaHHOM U HaymanHoMm B Hagasie XX-ro Beka.
Ilon aTUM MOHATHEM NMOHUMAIOT MOBBIIIEHUE
OMONIOTMYECKON  NPOAYKTUBHOCTH  BOIHBIX
00BEKTOB B pe3y/lbTaTe HAKOIUIEHUsS B BOJE
OMOTEHHBIX 3JIEMEHTOB I10]] ICHCTBUEM aHTPO-
MOTCHHBIX M €CTECTBEHHBIX (PUPOIHBIX) (hak-
TopoB [4]. Takum 0Opa3zom, o TpPoPUUECKUM
cTaTrycoM BojpoeMa Oy/ieM MOHUMATh pasjerne-
HUE BOJOEMOB WJIH HX OTAEIbHBIX YYacCTKOB
IO CTEIIEHH KOPMHOCTH (Tpo(HOCTH), B 3aBU-
CHUMOCTH OT YPOBHS UX IIEPBUYHOM MTPOAYKIIHH.

BropsiM aTanom sBiseTcs OleHKa KadecTBa
U TOKCHYECKOro 3arpsizHeHust Bop. Ilog kade-
CTBOM BO/Ibl MBI TOHUMAEM COYETAHUE XUMHUYeE-
CKOT'0 ¥ OMOJIOTMYECKOT0 COCTaBa M (PU3HUECKUX
CBOWCTB BOJIbI, ONIPEIEIAIOIIEE €€ IPUTOTHOCTh
JUIS  KOHKPETHBIX BHIOB BOJOIOIB30BAHMS.
Koatomy onpenenenuto uHOTAA J100aBISIETCS
HEOOXOIMMOCTh  COOTBETCTBHSL TPEOOBAHHUSM
OXpaHbl OKpy’Karomend cpeabl (aHTPOIOLEH-
TpusMm). [Ipu OmoLEHTpUCTCKOM TOIXozme Ka-
YECTBO BOABI €CTh COYETAaHHE XHMHUYECKOTO
M OHMONIOTMYECKOTO COCTaBa U (DPM3MYECKHUX
CBOWCTB BOJIbI, OTIPEIEIISIOIIEE €€ IPUTOTHOCTh
JUISL YKU3HU OPraHU3MOB-THIPOOUOHTOB [3].

Tperbum nsTanom onenku DC Bomgoema
SBIIIETCSl OLIEHKA YCTOMYMBOCTH €ro JKOCH-
creMbl. [lon yCTOMYMBOCTBIO IOHMMAETCS
CMOCOOHOCTh AIKOCHCTEMBI COXPaHSTh CBOHU
CBOICTBa M MapaMeTpsl PeKUMOB B YCIOBHAX
BHYTPEHHUX M BHEIIHUX BO3zackcTBuil. YHamie
BCEr0 B DKOJIOTMUYECKOW JINTEpaType TEpPMUH
«YCTOWYMBOCTBEY» UCHOJIB3YETCS B CIETYIOIINX
3HaueHusX. VIHepTHOCTh cucTeMbl — CHOCO0-
HOCTh AKOCHCTEMBI COXPAHATH MPU BHEITHEM
BO3/IEHCTBUU UCXOAHOE COCTOSHHE B TE€UEHHUE
HEKOTOpPOr0 BPEMEHM; IUIACTUYHOCTh CHCTe-
MBI — CHOCOOHOCTh HKOCHUCTEMBI MTOCTEIEHHO
MEPEXOIUTH U3 OJTHOTO COCTOSHUS PABHOBECHS
B JIpyroe, COXpaHssi IPH OTOM BHYTPEHHHUE
CBSI3M; BOCCTAHABJIMBAEMOCTh CHCTEMBI — CIIO-
COOHOCTB DKOCHCTEMBI BO3BPAIIATHCS B UCXOI-
HOE COCTOSIHHE I10CJI€ BPEMEHHOI'0 BHEIIHEIro
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Bo3JelcTBuUs. [IepBble 1Ba MOHATUS TPAKTYIOT-
s KaK afanTanuoHHas ycTolunBocTs (I Tum),
TpeTbe — Kak perenepanuonsas (11 tum). Hamu
OyZeT OLEHUBAThCS T.H. «IOTCHUUAIbHAS
YCTOMYMBOCTDBY — YCTOUUUBOCThH K U3BMEHEHUIO
MopdomeTpun U (HPU3NKO-TeorpapuIecKux Xa-
PaKTEpUCTHK, KIMMaTHUYECKUX IapaMeTpoB
U TUAPOJIOTUYECKUX 0COOCHHOCTEH BoloeMa.

MaTepna.nbl U METOAbI UCCTCAOBAHUA

[Ipu oueHKe 3KOJOTMYECKOTO CTaryca
BOlOEMa HEOOXOAWMO YUYWTHIBaTh, 4T0 DC
JOJDKEH: XapaKTepu30BaTbh pa3BUTHE THAPO-
OMOHTOB W (DYHKIIMOHHUPOBAHUE IKOCHUCTEMBI
BojgoeMa (OMOLIGHTPU3M); XapaKTepU30BaTh
MPUTOTHOCTh BOJOEMA sl Pa3IMYHBIX Lie-
Jel MCIIONb30BAaHHUS YEJIOBEKOM (aHTpPOIO-
LEHTPHU3M); TIPENICTABIATh COO0I TapameTpu-
YECKYI0 OLEHKY COCTOSIHUSI BOIHOW Cpemsl,
XapaKkTepu3yolyto Tpoduieckuii craryc Bo-
J0eMa, KaueCTBO M TOKCHUYECKOE 3arpsi3HEHUE
BOJBl U YCTOMYMBOCTH BOAOEMA K U3MEHEHHIO
[apaMeTpoOB E€CTECTBEHHOIO (MOTCHLIMAIbHAs
YCTOWYMBOCTbH) U @HTPOIIOTCHHOTO PEKHUMOB.

B pamkax crarbu Hamu C(OPMYIUPOBAHBI
U TIPOBEPEHBI 3 THIIOTE3bI MapaMeTPHUYECKOM
OIIEHKH 9KOJIOTMYECKOT0 CTaTyca BOJJ0eMa, KO-
TOpPBIE IPUBEACHBI HIKE.

l'unore3a 1. Ilpu oueHke 3KONOrMUYECKO-
ro craryca (DC) ManbIx BOJOEMOB, HX (hU3H-
Ko-reorpauuecKkue XapaKTepUCTUKU, TAKHE,
KaK IUIOIIAJ b BOJHOTO 3epKaja, ero oObem
U Majias DIyOMHA, XapaKTePU3YIOT BOJIOEM
KaKk HHU3KOYCTOMYMBBIH (BBICOKOYS3BUMBIN)
K M3MEHEHHUIO [1apaMeTPOB €CTECTBEHHOIO pe-
KUMa TIpUpOnHBIA 00BekT. I[losTomy mikama
MOTEHIIMAIBHON  yCTOMYMBOCTH, TMOCTPOEH-
Has HaMu i onleHKu DC, OyIeT U3MEHSITHCS
oT HeycroiunBoro knacca (I kiacc) 10 ycroi-
yuBoro knacca (V knacc). [Ipu aTom B mepBblit
KJIacC MO OCTAJbHBIM TIpyIIaM NPU3HAKOB
(Tpoduueckwmii cratyc, Ka4ecTBO BOJIBI) MBI Oy-
JIeM BKJIIOUATh 1apaMeTPhl, XapaKTEePU3yIOILUe
Beicokuii DC Bogoema. YCTOHYMBOCTL B 9TOM
cinywyae Oymer cienoBath npuHiuny Jle-
[larense-bpayna, mo koTtopomy st yCIOB-
HO-PaBHOBECHBIX NPHPOAHBIX CHCTEM, B TOM
YHCJI€ U SKOJIOTHYECKUX, IPU BHEIIHEM BO3-
JEeWCTBUY, BBIBOISILEM CUCTEMY U3 COCTOSHUS
YCTOWYMBOTO PAaBHOBECHsS, PaBHOBECHE CMe-
1IaeTcsi B TOM HAampaBlICHUH, MPU KOTOPOM
3¢ (deKT BHEITHETO BO3ICHCTBUS OCIA0IIIETCS.
[Ipu 3TOM CcHcTEeMa MOCTENEHHO ajanTUpyer-
Csl K HOBBIM YCIIOBHSIM (YCTOHYMBOCTH | Tuma,
amantaronHas). CiesicTBHEM 3TOTO SBISETCS
MOJIOKEHHE, P KOTOPOM TIPH MPOYUX HEU3-
MEHHBIX yCJIOBHUSX Ooiiee MpOIYKTHUBHASI KO-
cHCTEMa MaJoro BOJOEMa MOXKET OKa3aThCs
OoJsiee ycTOWYMBOM K 3BTpOoHpOBaHHIO, a 0O-
nee carpoOHast (TOKCOOHAsT) dKocucTemMa — 00-
Jie€ YCTOMYMBOM K 3arps3HeHui0. MoxHO 000-

CHOBAaTh TOCJEN0BaTeIbHOE U3MEHEHHUE THUIa
YCTOWYMBOCTH BHYTpPHU roza (psga JeT) WU
Nepexos ¢ OJHOIO TUIa Ha JPYTroi, eciu cu-
CTEeMa TepsieT CIIOCOOHOCTh K CAMOOUHILEHUIO
WJIM MEHSIET CBOM THUII B PE3YJIbTaTe €CTECTBEH-
HBIX WJIM aHTPOIOTeHHBIX TpaHc(opMaIni,
KOTOpBIC MBI 37IeCh He OyZeM paccMaTpUBarTh.

B »ToM ciyuae ycroiumBas 3KOCHCTEMa
HE BCerza JI0JDKHA aCCOLMMPOBATHCS € 3KOJIO-
TUYeCKUM OnarononxydreM (1 Beicokum IC).
Hckimouennem, ckopee BCero, OyayT SBISTHCS
MaJible IPOTOYHBIE BOJAOEMBI, B KOTOPBIX IIIKa-
na Oyner (opMHUpOBaTHCSI HA OCHOBE YCTOW-
ynBocTH Il Tuma (perenepaunoHHas) U Toraa
yCTOWUYUBBIN Kiacc — | kiace, HeyCcTOMUMBBIN
Kiacc — V kiuacc. B cBsizu ¢ atuM, mnpexie
BCET0, HEOOXOJMMO BBISIBUTH, KaK U3MEHEHUE
TUTA YCTOHYHMBOCTH IOBJIMSET Ha pPE3yJabTar
onenku DC. bonee cnoXHbIE CUTyalluu BO3-
HukawT npu oneHke C unu Ob mis cuctem
«BOAOTOK — BogocOop» [5].

T'umotesa 2. I1pu onenke DC OOMBIINX BO-
JIOEMOB, IIKaja MOTEHIUAIbHONW YCTONYHMBO-
CTH OyJIeT U3MEHATHCS OT YCTOMUMBOTO Kiacca
(I ximacc) mo HeycroitunBoro kiacca (V kiacce).
l'unore3a mocTpoeHa Ha MNPEANONIOKCHUU
0 TOM, YTO OOJbLIME IO IUIOLAIU U 00bEMY
BOJIbI 03€pa, a TAaKXKe NIyOOKHE BOJOEMBI, KaK
TIPABHJIO, SIBJIAIOTCS O0JIee YCTOMYNBBIME K U3-
MEHEHHIO TapaMeTPOB €CTECTBEHHOTO PEeKUMa
(moTeHUMaNbHAas yCTORYUBOCTD).

T'unoresa 3. A priori npuHUMAaeTCs Npea-
MOJIO’KEHHE O TOM, YTO IPU OLIEHKE 3KOJIOIHU-
YECKOI0 CTaTryca U SKOJIOTMYECKoro 0iaromno-
Jy4yusl A7 JTIOOBIX BOJAOEMOB, YCTONYHMBOCTH
OyZeT M3MEHSTHCS, aHAJIOTHYHO THIIOTE3e 2,
ot ycroiuuBelid (I kmacc) 1o HeycTOWYMBBIH
(V xnacc). B atom ciydae Gonpliast ycToduu-
BOCTb BOJIOE€MA BCETIa CBUIETEILCTBYET O €ro
BBICOKOM Omarononyuuu. [Ipu 3Tom Ha BTO-
poii TUTaH YXOAWT TO, YTO Majibleé BOJOEMBI
0 pe3ynbTaTaM OIIEHKH, CKOpee BCEro, HUKOT-
Jla He CMOTYT Xapakrepu3oBarbcs [-M (Hanbo-
Jiee yCTOWYMBBIM) KJIACCOM.

B kadecTBe OCHOBHOH TI'MIOTE3bl HaMHU
npuanMaercst runoreza Ne 3. Tloatomy, 0600-
[IMB  BBIIICTIPUBE/ICHHBIC YCIIOBUS, IONTy4Ya-
eM Ta0n. 1 ¢ xapakrepHbiM M3MeHeHneM OC
M0 KJlaccam, TakuM 00pasom, uTo | kinace xapak-
TepHU3yeT BBICOKHI CTaTyc 0OBbEKTa MO BCEM Ma-
pamerpam, a V — Hmskuit DC. ITOT ciryyait comm-
JKAeT MOIXO/IbI OLIEHKH HKOJIOIMYECKOI0 CTaTyca
1 3KoJIorHYeckoro Omaromomydnsi. Ha3sanwms oc-
HOBHBIX KJIacCOB (BBICOKHIA, HU3KHIT) 3aMMCTBO-
BaHbl HaMu U3 EBporneiickoit Pamounoit BogHoi
Jupekrusel [1]. B Ha3Banun Morma ObI Taroke
UCIIOJIB30BATHCS Apyras TEPMHUHOJIOTHS, HAIPH-
Mep, «BomoeM 1 (BBICHICH) KaTerOpHm», «BO-
JI0eM 2 Kareropum» U T.I. [ Hac BaKHO, 9TO
B LIeNoM, OT I-ro knacca Kk V-My 9KOJIOTUUECKUI
CTaTyC 110 COBOKYITHOCTH IIPU3HAKOB CHIYKAETCS.
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Tadmmua 1
XapaKTepI/ICTI/IKI/I KJIaCCOB 3KOJIOTUYECKOI'0 CTaryca BoJoeMa
T'pynmsr Kraccs! 9Komornyeckoro craryca Boioema
NIPH3HAKOB I I I v v
BBICOKHI BBIIIE CPEAHETO CPEHUI | HUXKE CPEJIHErO HU3KHI

Tpoduocts onurotpodHeId | Me30Tpo(HBINA | Me30TPO(dHBIH | BTPOdHBII rHnepTpoHBII

KagecTBo BozibI | OY€HB YHCTBII YHCTBIN YMEpPEHHO | 3arpsA3HEHHbIN O4EeHb IPSI3HBIN
3arpsi3HEHHbIN

[oTteHnmanbHas | yCTONUMBBII YCTOHYMBOCTb cpenHe YCTOHYUBOCTb HEYCTONUMBBII
YCTOMYMBOCTD | (HU3KO YSI3BUMBIH) | BBIIIE CPEAHETO | YCTOMUMBBIN | HIDKE CPETHETO | (BBICOKO YSI3BUMBIIA)

Cnenyer 3aMeTHTb, YTO pacdeT HHTE-
IPaJIbHOTO  IIOKAa3aresiasl  3KOJOTHYECKOTO
cTaTyca BOJOE€Ma paccMaTpUBAaJCs HaMHU
C Y4YETOM IOTECHIUAIBHON YCTOMYMBOCTHU
I tuma (amantaumonnas) u Il tuma (pere-
HEpalroHHasA). DT TOAXOAbl Pa3IUYarOTCs
HabOpOM HapaMeTpoB OLEHKH MOTEHLHUAJb-
HOU YCTOMYHMBOCTH.

Hns onenku 9C BogoeMa, ObUIH CO3TaHBI
KJIAacCU(HUKAIMHK JIJISl OlleHuBaHus: | — Tpodu-
YEeCKOTo cTaTyca; 2 — KauecTBa U TOKCUYECKO-
IO 3arps3HEHUs] IPUPOAHBIX BOJI; 3 — YCTOH-
YUBOCTU 3KOCUCTEMBI (IBE KiIaccU(UKALUU
U1 aJanTallMOHHOM W pereHepaluoOHHON
ycroitunBoctH). [lapameTpsl O1leHKH OTOMpa-
nuck ¢ yuerom aeictpytomux 'OCTos, yxe

0,
X, —min,
— —_ 1 1
q; _Qi(xi)_< :
max;,—min,
1,
L
max,— X,
p— p— 1 1
qi_qi(xi)_< ——
max; —min,
0,

B (1), (2): g, — npeobpasosanHoe (HOP-
MHUPOBAHHOE) B3HAYCHHE XapaKTEPHCTHKH;
X, — TEeKyllee 3HA4YEHUE; Mmin, — MUHAMAIIb-
Hoe (cdoHoBoe, momycTumoe, Oe3omacHoe,
MpeNeIbHO-I0NYCTUMOE U T.II.) 3HAa4YCHHE
KPUTEPHS; Max, — MaKCUMallbHOE 3HAYCHHE
KpuTepusi; [ — Tmokasareib CTENeHH, OTpa-
JKAIOIIUN HEJIIMHEMHOCTh CBSI3U MapaMeTpOB
C OLICHWBAaeMbIM KauecTBOM. B Hamiem ciy-
yae MbI mosiaraem, uto /= 1,0 (nuHelHOE
npubmmkenne Qynkumii 1 u 2). Juanazon

pa3paboTaHHBIX aBTOPCKUX KiaccuuKauuit
¥ HaIllMX OIIEHOYHBIX IIKaJI HA OCHOBE HATYp-
HBIX TaHHBIX [3].

Ha nepBom stane npoBoauscst BIOOp He-
00XOIMMBIX M JOCTATOYHBIX MapaMeTpoB, Xa-
pakTepu3yIomuX TPOPUUECKH CcTaTyc, Kade-
CTBO BOJIbI U YCTOHUUBOCTH CUCTEMBI.

Bropoit oaranm 3axmodancs B Qopmu-
POBaHUM OIIEHOYHBIX MIKAT JUI HCXOJHBIX
napameTpoB.

Ha tperbem 3Tamne 060CHOBBIBAJICS BHIOOD
HOopMupytomux ¢yHkuuit. Jns HOpMHpoBa-
HUSI UCXOJHBIX MapaMeTPOB HCIOJIb30BAIUChH
nBa BUIa (DyHKIMIA: HeyOBIBatoIas CTereHHas
dysakiust (1) ¥ HeBo3pacTarolas CTEleHHas
bynkus (2).

npu  x; < min,,

, ipd (min, < x, <max ), (1)
opu X, >max,,
npu X, <min,,
1
,opu (min; < x, <max,), 2)

npy X, > max,.

M3MEHEHHs ¢, BCEINa HaXOMWTCA B Ipeje-
nax ot 0 o 1,0. Takum oOpa3oM, HCXOHBIC
KPUTEPUH B Pa3IUYHBIX IIKaJaX U3MEPCHUS
MPUBOATCA K Oe3pa3MEepHBIM MIKajiaM, IO-
CJe Yero HajJ WX 3HA4CHUSMU MOXHO IpO-
W3BOJUTh MaTeMaTHYeCKHUe JEHCTBHUS C Iie-
JIBI0 TIONYYEHHUs UHTETPATbHOTO MOKa3aTess
TPOQHOCTH, Ka4ecTBa BOJbI, YCTOWYHUBOCTH
Bojioema (TepBBIH YPOBEHb CBEPTKH MOKa3a-
TeJiel) M JKOJIOTUYECKOro CTaTyca BojoeMa
(BTOpO# ypOBEHBH CBEPTKH).
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Ha uerBepTom 3Tame BBIOMpAJCS BHEII-
HUW BUJI CUHTE3UPYOIICH (YHKIUU JJIS MH-
TErpajibHOTO IMOKa3areis. B xauecTBe BbIpa-
JKEHHS U1 MHTETPaIbHOTO IOKa3arens Oblia
BBIOpaHAa JHMHEWHAs CBEpTKa IOKa3arelei
Bua [6]:

0=0(q;w)=0(q,,-4,,

m
er"a Wm)= quwl (3)
i=1

[IsaTBIil 3Tan 3aKiIrO4acs B peIeHuH Ipo-
Onembl BHIOOpA BECOB W, M TIOCTPOEHUH OLIE-
HOYHBIX ILIKaJl HHTErPaJbHBIX IOKa3areseit
JUJIS1 IEPBOTO U BTOPOT'O YPOBHEM cBepTKU. Tak,
B HallleM cllydae Mbl Ha TIEpPBOM dTare HCcclie-
JOBaHHSA IPEAIoiaracM paBeHCTBO BECOB HC-
XOIOHBIX MapaMeTPOB BHYTPH OJOKOB M MEX-
Iy HUMH.

Ha mectom srame mpoW3BOAMIOCH BBI-
[IOJIHEHUE NIEPBOr0O U IOCIEAYIOINX YPOBHEH
0000meHuss nHGOpMaUU st pa3paboTaH-
HBIX KJIacCU(UKAWH, MOJTyYeHUE OLIEHOYHBIX
LIKall JUIs MHTErpalibHBbIX MOKazaTelel it
BCEX YPOBHEH CBEPTKH.

Ha cenpMmom 3Tarme 1o mosryueHHbIM B I10-
JICBBIX YCIOBUSX [AaHHBIM PAaCCUUTHIBACTCS
3HAaYCHUC UHTETPAJIbHOIO IOKAa3aTeiid IJIisd BbI-
OpaHHOTO BOIOEMA I10 TEM K€ MPaBUIIaM, YTO
U Ha mpenslaymieM stane. Ha ocHoBe mpuse-

JICHHO# BBIIIIE METOAWKH OBUIM BBIMOJHEHBI
OLICHOYHBIC MCCJICAOBAHUS Ul Majloro o3epa
Cyypu (ceBepo-3anagnoe [Ipunagoxse, puc.1)
3a mepuox ¢ 2016 mo 2018 rr. Ha puc. 2 npen-
CTaBJICHBI 3TAlbl MOCTPOCHHS WHTETPATBHOTO
HOKa3aTessl HKOJIOTNYeCcKOro craryca AJsl o3e-

pa Cyypnu.

Pe3ynbTaThl necie10BaHusA
U UX 00CYKIeHHs

B crathe MBI MPUBOAMM pPE3YIBTATHI pac-
yeTa MHTETPAJIbHON OIEHKH IKOJIOTMYECKOrO
cTaryca Ha INpHUMepe KIIOYEBOro BOJOEMA —
o3epa Cyypu 3a nepuox ¢ 2016 mo 2018 rr.
MIpH y4deTe JABYX CIEHAPUEB OIEHKHU MOTEHIIU-
aJTHHOHN yCTOMYNBOCTH DKOCUCTEMBI: 1) OTIeHKa
ycToiunBocTH | Tuma (amantanuoHHas yCTOU-
YMUBOCTH JIs1 HETIPOTOYHOI'O0 BOAOCMA, I'MII0TE-
3a 1); 2) ouenka ycroiuusoctu 11 Tuma (pere-
HEpaLMOHHAs YCTOMYMBOCTD Ul MPOTOYHOTO
BOJIOEMa, TUTIOTe3a 1), pacder KoTopoi mpoBo-
JIWIICS Ha OCHOBE pa3pabOTKU HOBOHM KJaccH-
(bUKaluu ISt OLIEHKH TOTSHIIMAIbHON YCTOM-
YUBOCTU U COXPAHCHUHU Kiaccu(UKaluh Jist
TpyHN TPHU3HAKOB, XapaKTEpU3YIOIIUX TpPoO-
(uueckuil craryc, KaueCTBO M TOKCHYECKOE
3arpsi3HeHre Bozbl. Bee mapamerpsl, He0OXo-
mumble s pacdera UIT coOpanbl aBTopamu
B IIEPHOJI MOJICBBIX Ppa0OT Ha 03epe u 0000IIe-
uel B Buze bJI [7].

i o o - .[:lsepemmnumu
mMau::as 20 560 ERyCHI, 0
B h =Jo-1
-2
1:7 000 .23
1em=70m -4
s
ls-6
—— W3oBars!

Puc. 1. Osepo Boavwoe Bonkoeckoe (Cyypu) 6 cesepo-3anaonom Ilpunadooicve
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| TPO®HOCTh |

p

OmeENA TPOPETE- CKEE mOKAlA-
CXOr0 CTATVCR TemE

KAUECTBO BOJIBI I | YCTOHYHBOCTh I

Veroismsocrs 11 rama

(peremepammo muas)

e

IHEOH YCTOR

TEapodmomors-
Ye(KHe DoKala-
Tems

I HETerpaThEas ONSHENE KATECTEA B

|

Gl“"l

HHTETPAJIBHAS OLEHKA 3KOJTOIHYECKOI'O CTATYCA BOJOEMA |

Puc. 2. Dmanvl unmezpanvHoll oyenku sxonocuneckozo cmamyca ozepa Cyypu (nosicnenus @ mekcme)

Ta0nuna 2
Oxonorudeckuii craryc (OC) 03. Cyypu B yCIOBHUSAX €0 €CTECTBEHHOTO Pa3BUTH
U aHTPOIIOTEHHOH TpaHCc(hOpMauu

UIDC = UIIT + UIIK + UITY Kraccel sxonoruyeckoro craryca BojoeMa
I I I v \%
BBICOKHI BBIIIIC cpenHui HIDKE HU3KHAHA
CpEITHEeTO CpeIHeTO
C yueroM not. ycrouuoctu [ Tuna | 1-0,823 0,822 -0,618 | 0,615—-0,435|0,432-0,242| 0,239-0
C yuerom not. ycroruusoctd [l tema | 1-0,822 | 0,821 —-0,621 | 0,618 —0,403 | 0,399-0,221 | 0,218—-0

B wutore Onumn MOJIyUCHbI 1IKaJlbl HH-
TCrpajbHbIX Imoxas3arenei BHYTpHU Ka)I(I[OfI

TeI‘paJ’ILHBIfI IMOKa3aTejib pacCYUTaH JId yC-
JIOBUS paBHOBCCOMOI'O 3aJilaHUs MapaMCETpPOB

IpyNNbl  TPU3HAKOB: TPOPHUUECKHH CTa- BHYTPH OJIOKOB U MEKAY HUMH.
Tyc — 12 mpu3HaKoB, KaueCTBO M TOKCHUYE- s mosydeHuss MHTETPaJIbHOTO MTOKa3are-
ckoe 3arpssHeHue — 11, morenmuanbHas i s OC, kortoperit o6o3raunm UITDC, He-

YCTOMYMBOCTh ajmanTamioHHoro tuma — 11,
YCTOWYUBOCTh pereHepalioHHoro tumna — 15.
Takum 00pa3oM OBLIM MOTY4YEHBI HHTETPAIIb-
HBbIE TOKa3aTeiau 1-ro ypoBHS CBEpTKU (11
KadecTBa BOABI — 1-TO W 2-T0) MO Tpymmam
tpoduueckuii craryc (MIIT) m moreHmamsb-
Hasa ycroiunBocth (MITY). [lo rpynme mpu-
3HaKOB, OTBEYAIOIIMX 3a KauecTBO U TOK-
CHUYECKOE 3arps3HEHHE BOJ HHTETPaJIbHBIN
MoKa3aTesb BHYTPU TIPYyMIbI, COAEpXKal IBa
YpOBHSI CBepTKH (1-BIii YPOBEHH BBITTONHSLI-
Csl 110 TPEM IMOATPYTIaM: TUAPOPU3NIECKHUE,
THIPOXUMUYECKUE W TUIPOOHOIIOTHUECKUE
roxaszareinu). 3areM ObLI TOJy4eH HHTETPallb-
HBIH TOKa3aTelb MEXIy TpynnamMH NpU3Ha-
KOB (MHTETpaJIbHBIN MOKa3aTellb 2-T0 yPOBHS
ceeptkm) — MIIK. Ha Bcex aramax oneHkH UH-

00XOIMMO UMETh WIKaJIbl TOCICAHETO YPOBHS
ceeprku (UIIT + UIIK + UITY). Onu npen-
CTaBJICHbI B TA0J. 2, KOTOpas JaeT HarIsAHOE
NPEACTaBICHUE O PacueTe CBOAHOIO MOKa3are-
151 (mocnenHuii, 3-i1 ypOBEHb CBEPTKH) MEXKITY
rpymnmnaMi. 3areM ObUTH BBITIONHEHBI pacueThl
HIIDC o3epa Cyypu 3a TpexJIEeTHUH MEPHON,
rae nepBoMy (BBICOKOMY) Kilaccy MOCTaBIie-
HO B COOTBETCTBHUE 3HA4Y€HUE ¢, = 1, a maTtomy
(nu3komy) g, = 0.

B Tabu. 3 MIpUBEIEHB PACCUUTAHHBIE 3HA-
YEeHUs] MHTETPATBHOTO MOKa3arelns 3BTPOdH-
poBanus (MUIIT), kauectBa Boasl (MIIK) u mo-
TeHIManbHoi ycroiunBoct (UITY), a takke
akosoruueckoro craryca (UI1DC) 3a kaxaprit
TOJl ¥ 32 BBIOPaHHBIN 3-JIETHUH MIEPUOJ] BpeMe-
Hu (2016 — 2018 ) [7].
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Ta6umua 3
Pesynbrare! oniennBanus 3xonorudeckoro craryca (9C) ozepa Cyypu
Ton WHrerpanbHbli nokasaresnb MuTerpanbHblii nokasaresnb UITSC 3a 3-netHuit
9KOJIOTMIECKOTO CTaTyca TIEPUOI] BPEMEH!
UIIT UIIK U1y HIIC
C y4eToM MOTeHIMAIbHOH ycToitunBoCTH | THITA
2018 0,764 0,556 0,284 0,535 (I1D) 0,571 (I1D)
2017 0,806 0,669 0,272 0,582 (I1I)
2016 0,771 0,724 0,293 0,596 (I11)
C y4eToM MoTeHIMaILHOM ycToiuuBocTy 11 Thma
2018 0,764 0,556 0,257 0,526 (I1) 0,562 (11I)
2017 0,806 0,669 0,248 0,574 (I11)
2016 0,771 0,724 0,264 0,586 (I1I)

[Ipu aHanu3e NOJYYCHHBIX PE3YJIBTATOB
OBLIIO BBISIBJICHO:

1) B mepBoM ciyyae, MpH MOTCHIIUAIBHOM
ycroitunBocTH | Trma (ajmanTanmoHHas yCTON-
guBOCTh) 3a Tieprof ¢ 2016 mo 2018 rr. 3Have-
HUST WHTETpaIbHBIX mokaszareneit UIIDC pas-
nryarotcest He Oonee yem Ha 10%. Bee UTIDC
nonasiarot B ouH kiace (111, cpenuwmii craryc).
3a Tpu TOJa TOJYYCHO CpelHEee 3HaYCHUE
UIISC - 0,571 (III knace Gmske K J1eBOM rpa-
HuUIe Kiacca). [Ipu aToM 3ameTHO, 9TO 1O Be-
muarae MITOC 3a Tpu roga 3C o3epa CHU3WII-
csa aa 10 %;

2) moJiyueHHbIe Pe3yJIbTaThl ISl BTOPO-
ro ciuydvast (HOTEHUHMAIbHAsE YCTOMYMBOCTH [l
TUTIA, PETeHEPallMOHHAs YCTOMYHNBOCTh) CBH-
JETETBCTBYIOT O TOM, YTO 32 TPEXJIETHHUH Iie-
pHOJ 3HAYEHWS WHTErpalbHBIX TTOKa3aTesei
UIIBC paznuyaroresi Takke He Ooiee ueM
Ha 10%. Bce UIIDC taxxe momagatoT B OIUH
knacce (III, cpenunii craryc). CpenHee 3Hade-
aue UIIDC — 0,562 (111 xmacc, Ommxke K Jie-
Boii rpanwune). [1pu stom mo Benmmumae UITDC
3a Tpu roma DC o3epa CHU3WIICS TaKXKe MpH-
MepHo Ha 10 %;

3) B LEJIOM M3MEHEHUE THUIA YCTOHYHMBO-
ctu B oneHke DC He MOBIMSIO Ha UTOTOBBINA
knacc 9C;

4) BBITIOJTHEHHBIMHA HWCCIICZIOBAHUSIMH Ha-
nuTa moaTeepxkaeHune runore3a Ne 3. ['mmoresa
Ne 2 B 3TOM ciiyuae He paccMarpuBaiach, MO0
HaxXOJWIa MOJTBEPXKICHUE U3 THITOTEe3bl Ne 3.
T'unotesa No 1 monTBepskieHa, MOCKOJIBKY pac-
yéramu UIIDC nokazaHo momajgaHue B OJUH
kiacc DC TpH ero y4eTe s MOTeHIIUAIbHON
YCTOWYHUBOCTH JBYX (Pa3HBIX) THUIIOB.

3aKjIIoueHne

PaccMoTpeHO WHTErpatuBHOE CBOWCTBO
BOJI0EMA — €ro «3Koiornyeckuii crarycy (IC).
IIpu paccmorpennn OC yquTHIBaJIOCH COYETaA-
HUE TPOo(HUIECKOTro cTaryca BogoeMa, KauecTBa

€ro BOJbI C IMO3UIUH OUOIIEHTPHU3Ma, MOTCH-
UaJbHON yCTOWYMBOCTH BojoeMa (yCTOHYH-
BOCTb K M3MEHEHHIO TapaMeTPOB €CTECTBEH-
HOT'O PeXHMa) 1BYX THUIIOB. [IyTem 00001meHus
c(OpPMYIHPOBAHHBIX  TEOPETHKO-METONO0JIO-
TMUYECKUX TIOJIOKEHUI U METO/la CBOJHBIX IIO-
Kazatejell paspaboTaHa METOAMKA OLECHKH
9KOJIOTUYECKOTO CTaTyca W BBIIIOJIHEHBI Olle-
HOYHBIE HccnenoBanus IC I KITI0YeBOro BO-
noema — ozepa Cyypu. CoOpaHbl apameTpbl
omennBanus Mg 2016-2018 rr., mpemioxe-
HBI OIICHOYHBIC ITKAJBI, YPOBHH, Kiacchl JC,
kinaccuduranuu it oneHku OC Bopoema.
PacueTsl BBINOTHEHBI HA OCHOBE PaBHOBECHO-
ro y4era NPUOPHUTETOB (BECOB) AJISl Tapame-
TpOB U 0J10KOB (YpoBHEl) orleHnBanus. B nro-
re mpeIokeHa XapaKkTeprcTruka kiaccoB JC,
OIUCHIBAIOILASL IIApAMETPUUECKOE COUYETaHUE
TPO(HUUECKOTO cTaryca, KadecTBa BOABI U TO-
TEHLUAJIBHON YCTOMYHUBOCTU BOJOEMOB.

ChopMymupoBaHbl TPU TUIOTE3I IS yUe-
Ta IOTEHLHAJIbHON YCTOMYMBOCTH BOAOEMa
nipu oreHke JC. BrIOTHEHHBIME pacdeTaMu
JIOKa3aHbl II0JIOKEHUsI Ba)KHbIE Ul BBIMOJI-
HEHUS JaJbHEHUINIUX uccienoBanuil. Pacuer
uHTerpanpHoi ornenkn OC Bogoema paccMa-
TpHBaJCA AJsl ABYX BAPHAHTOB: YUET IOTCHIIU-
anbHOMN ycToiuuBocTH I THNa (aganTanuoHHast
ycToitunBocTh) 1 Il THma (pereneparmionHas
YCTOWYHBOCTE). Brimomuena omenka DC Bo-
JloeMa Ha OCHOBE pa3paboTaHHOW METOIUKH
3a nepuof ¢ 2016 mo 2018 rr. [Tony4yennsie pe-
3yJBTaThl CBUIETEILCTBYIOT O TOM, YTO 3a JaH-
HBIH TIEpUOJ] MHTETrpasIbHBIM mokaszarens OC
camwics Ha 10%. Bo Bce roas! 03epo ObL1O
CITOCOOHO COXPaHSATh CBOW JKOJIOTHUYECKHUI
craryc (Il xnacc, Onmxe K JIeBOW rpaHUIe).
[Toxy4eHo, 4TO MpH BBISIBICHHBIX TEMIIAX CHU-
sxenust UTIDC Bomoem mepeiinet B 1V, Oonee
HU3KMH kiacc OC npuMEpPHO uepes 5 JIeT.

Paboma evinonnena npu noodepoicke epam-
ma PODU Ne 19-05-00683 a.
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AHAJIN3 CTENEHU BBIPA’)KEHHOCTH IVIA3HOM MATOJIOT U
CPEJIM CTYJIEHTOB MEJIMIIMHCKOI'O BY3A

Boponuna A.A., Konsiruna A.B., MakeeBa A.B., TymanoBckuii F0.M.
®@I'EOY BO «Boponesiccku eocyoapcmeennbiil meouyunckuil yrusepcumem um. H.H. Bypoenko»
Munszopasa P®, Bopoueorw, e-mail: voronina_nal 9991 @mail.ru

IIpoeneno ankerupoBaHue cpenn cTyneHToB 3 kypca BIMVY um. H.H. Bypnenxo. Hanbonee gacto Bcrpe-
YaIOIMMCsl HapyIIeHueM pedpaknuu masa sBHIach 6au3opykocTs (y 33,54 %, mpu mampHO30pKOCTH Y 2,15 %)
n Kocornasuu y 1,54 % onpolueHHbIX). SIBIeHHs aCTEHONNH B Pa3HOH CTENCHU BBIPAKCHHOCTH BBISBICHBI y BCEX
y4acTHHKOB (OTMedanu 00Jib B m1a3ax — 39,69 % onpoIeHHbIX; 4yBCTBO TSHKECTH K KOHILYy pabouero aus 31,35 %);
CcTOliKass He4eTKOCTh n3oopaskenus — 20,92 %; «mecox» B raazax — 12 %; pess B miazax — 12,31 %; 3arpynHenue npu
NepeBoie B3MIAAa ¢ 00beKTa Ha OOBEKT, PACIONOKEHHBIX HA PasHbIX paccTosHuAX — 12,31 %; 3aTpynHenus mnpu
yreHnu — 11,69 %; ouryieHne cMeleHns U npodiaeMbl MOHUMaHUs Teketa — 9,54 %; oTka3 paboTarh Ha OIM3KOM
paccrostauu — 2,77 %; nBoeHne tekcra — 5,85 %). DTo MOXKeT OBITh CBA3aHO C YPE3MEPHOIl 3pUTENBHON HATPYy3KOH
(CTyZICHTBI OTMETHIIN, YTO, B CPEJTHEM, OHH TPATAT Ha yueOy BHe BY3a 0k0110 4 4acoB B 1ieHb), TOCTOSHHBIM HCIIONb-
30BaHUEM I'aJDKETOB, HAPYLICHUEM PEXKUMa TPY/Aa U OT/AbIXA, HETIOIHOLCHHBIM CHOM, HU3KOH JIBUTaTeJILHON aKTUB-
HOCTBIO, TTATOJIOTUSIMU [O3BOHOYHHKA (~50 % CTYIEHTOB HMEIOT S-00pa3HbIe CKOIMO3bI U HCKPUBICHHS B IICHHOM
otzene). OKoJI0 MOJTOBHHBI UCIBITYEMBIX HE YJIOBICTBOPCHBI MMCIOLICHCS KOPPEKIIMEH 3PEHNMS, HEKOTOPBIE U3 HUX
IUIAHUPYIOT JTa3ePHYI0 KOPPEKINIO 3pEHUSL.

KiioueBble ciioBa: 3peHue, aMeTpomnus, GHMSOPyKOCTL, aCTeHONMs, CHMIITOMBbI YTOMJICHHUH I[J1a3

ANALYSIS OF THE SEVERITY OF OCULAR PATHOLOGY
AMONG MEDICAL STUDENTS

Voronina A.A., Kolyagina A.V., Makeeva A.V., Tumanovsky Y.M.
Voronezh State Medical University named after N.N. Burdenko, Voronezh,
e-mail: voronina_nal9991@mail.ru

A survey was conducted among students of the 3rd year of VSMU. N.N. Burdenko. The most common
violation of eye refraction was myopia (in 33.54 %, with farsightedness in 2.15%; and strabismus in 1.54% of
respondents). The phenomena of asthenopia in varying degrees of severity were detected in all participants (noted
pain in the eyes — 39.69% of respondents; feeling of heaviness at the end of the day 31.35%; persistent blurry
images — 20.92 %; «sand» in the eyes — 12 %; pain in the eyes — 12.31 %; difficulty translating eyes from one object
to another located at different distances — 12.31 %; difficulty reading — 11.69 %; sense of displacement and difficulty
understanding the text — 9.54 %; refusal to work at close range — 2.77 %; doubling of the text — 5.85 %). This may be
due to excessive visual stress (students noted that, on average, they spend about 4 hours a day studying outside the
university), the constant use of gadgets, violation of work and rest, inadequate sleep, low motor activity, and spinal
pathologies ( ~ 50% of students have S-shaped scoliosis and curvature in the cervical region). About half of the
subjects are not satisfied with the existing vision correction, some of them plan laser vision correction.

Keywords: vision, ametropia, myopia, asthenopia, eye fatigue symptoms

Camoli  pacnpoCTpaHEHHOM NPUYMHOM M JAIbHO30PKOCTH (DOKyC pacrosaraercs me-

CHIDKCHHUSI 3PEHHSl CPEAM HACENICHHS BCEro
MHUpa B HACTOALIEE BPEMs SIBJISIFOTCS aMETpo-
nuu — HapymeHus pedpaxnuu rnaza. K Hum
OTHOCATCSL ONU30PYKOCTh, JalbHO30PKOCTH,
aCTUTMaTH3M, aHHU30METPONHS W YacTo CO-
MyTCTBYIOIIME MM aMOIHONMs M KOCOIJIa-
3ue. DTOT (PakT BBIHYXKICHA Oblla TPU3HATH
Bcemupnas Opranumzaius 31paBoOXpaHEHUS
(BO3) u BximtounTs B [Iporpammy nmukBuIaium
YCTPaHUMOH CIIETOTHI U cinadoBuaeHus («3pe-
uue 2020» no 2020 roxa) npobiemMy aHoMalIni
pedpakuum, Kak caMylo pacnpoCTpaHEHHYIO
IIPUYKMHY c1a00BHUICHUS B MUpE, HApsLy C Ta-
KHMU CEpbE3HBIMU IIPOOIEMaMHU CIICHOTHI, KaK
KaTapakTa, IeTcKas cienoTa u apyrue. [1, 9 c.]
CornacHo cratucTuieckum ganubeiM BO3, oko-
J10 153 MUJIJTMOHOB YEJIOBEK B MUPE CTPaatoT
3pUTEIbHON AUC(yYHKUNEH, pa3BUTHE KOTOPOI
BBI3BAHO HEKOPPEKTUPOBAHHBIMH pedpaKuu-
OHHbIMU aHoManusMu. Ilpu OGiau3opykocTH

pell WM 3a CeTYaTKoW, a MpU acTUTMaTHU3Me
BOOOIIIE HECKOJNBKO (DOKYCOB HE IMOMagaroT
Ha CeTYaTKy. JTO Pa3MbITOE, HEKaYeCTBEHHOE
n300pakeHUE TIO MPOBOMSAIIMM ITyTSIM TIOTa-
JTAeT M3 IJ1a3a B MO3T U YEJIOBEK IOJIy4aeT HC-
KaXEHHYI0 MH(QOPMAIIMIO O BHEIIHEM MHpE.
B cBsizu ¢ atum opmupyeTcst HecoracoBaH-
Hasl IeATENIbHOCTh CTPYKTYP 3pPUTEIHHOTO aHa-
n3aropa. OcoOeHHO HEAOYCTHMO JIETKOMBIC-
JICHHOE OTHOIICHUE K aHOMAaIHsIM pedpakiuu
y JeTell, KOTOphIe YacTO CaMH HE MOTYT OIle-
HUTh Ka4eCTBO CBOETO 3peHUs. BpokineHHBIE
aMeTPOIUK MPUBOIAT K (HOPMHUPOBAHHUIO aM-
omonuu ((PyHKIIMOHATFHOTO CHIDKEHUS 3pe-
HUSl [IpU OTCYTCTBMM OPraHMYECKOH IaTONO-
THH TIa3), kKocornasus. [loaToMy HEOOX0IMMO
CBOCBPEMEHHO BBISBIIATH JFOOBIE OTKIOHEHUS
pedpakim, UCIONb30BaTh aJIEKBATHYIO KOP-
PEKIMIO B BHUJIC OYKOB U KOHTAKTHBIX JIMH3,
a TaKKe MpH JIEKOMIIEHCUPOBAHHBIX (opMax
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3a00J1eBaHMs TPOBOAUTH JieueOHbIe MEPOIPH-
SITHSL, HAITPABJICHHBIE HA JIOCTHKCHHSI BEICOKOH
OCTPOTHI 3peHHs], (OPMHUPOBAHUE IMOIHOIICH-
HOTO OWHOKYISIPHOTO M CTE€PEOCKOIMMYECKOTO
3peHusl W TPEJOTBPAIEHHE MPOTPECCHPOBa-
HUS [Ia3HOW aHomanuu. BoT mouemy kpaiine
B2XHO KOPPUTHPOBATH JIIOOBIE pedpaKiuoH-
HbIC HAPYIICHUSI.

Pa3ButHro amerpornu crocodcTByeT MHO-
JKECTBO TPWUYHH, OJHAKO HE BCETna YIaeTcs
YCTAHOBHUTH JTHONOTHYEeCKuil (akTop. Oco-
Oyl TpeBOTy cpead OQTaIbMOIOTOB BCETO
MHUpa BBI3BIBACT Mporpeccupyromas onmu3opy-
KOCTb, B CBSI3U C PA3BUTHUEM TSKEIBIX OCIIOK-
HEHUH BIUTOTH 10 ci1enoThl. [1o manHbIM nccite-
noBaHus 2012 r. — okoso 30 % sxureneit 3emian
SABISAIOTCS Onmm3opykumu  [2, 44 c.]. B Gomb-
IIMHCTBE CJIy4acB MHUOIUS BO3HUKACT B JCT-
CKOM, TIOZ[POCTKOBOM HJIM MOJIOJIOM BO3pacTe.
K 17 ronam y 34 % mkonbHUKOB B PO BbIsSBIIA-
ercs nanHas narosorus [3, 3 c.]. Ona, kak npa-
BHJIO, SIBJISIETCSI TEHETHYECKH 00YCIOBICHHBIM
3a0o0neBaHNEeM, KOTOPOE Yallle BCET0 BO3HUKA-
€T y JIOICH, YbHM POJUTENIHM TAKKE CTpaaaju
oT Muomnuu. Pa3Butnio 6one3Hn crocoOCTBy-
FOT BPOXKJCHHBIE 0COOCHHOCTH CTPOCHUS 3PHU-
TEBHOTO OpTaHa (C1ad0CTh CKIIEPHI U IIa3HBIX
MBI, YTOJIIEHNE POTOBUIIBI H/WIN XpycTa-
JINKa), a TaK)Ke BO3MEHCTBHUE BHEMTHUX (DaKTO-
POB Cpeiibl Ha OpraHu3M JeTeH, MOAPOCTKOB
u Moioasix jronei [4, 1c.]. Ilpu Muonuu ma-
LUEHTBI MPEIbSBISIFOT )KaJI00bI HA PACILIbIBYA-
TOCTP JIAJIEKO PACTIIOI0KEHHOTO N300pakeHUsI.
[Ipu paccmarpuBaHum Ha HEOOIBIIIOM PACCTO-
SHUW 3peHue He HapymeHo. [ ymydmeHus
BOCHPHUATUSL OOJIbHBIC TPHUIIYPUBAIOT IJ1a3a.
JliuTenbHas onTUYecKas Harpy3ka IpOBO-
LUPYET MOSIBICHUE AUCKOM(OpPTa B BUCOUHOM
H JJOOHOM 00JIaCTSAX TOJ0BBI, 00JIb B IVIa3HHUIIE,
(horododuto. bru3zopykocTh co3maeT TpYyaI-
HOCTH TIpH TIEPEIBM)KEHWH Ha COOCTBEHHOM
TPaHCIIOPTE, MPOCMOTPE (ujibMa B KHUHOTE-
arpe. [lpn muonum (61M30pYKOCTH) 3aIHUMA
(OKyC pacmoyoKeH Mepes CeT4aTKol. OTo
CTaHOBUTCS TIPUYHHON 3pUTENHHON AUC]YHK-
WU JIUIIb TIPU PacCMATPUBAHUH TPEIMETOB,
HaxOSIIMUXCSl BAaIH (MIPU MUONHUHU CciIaboit
crerienn). [Ipu mporpeccupoBanuy mporecca
OCTpOTa 3pEHUs] CHMIKAETCSI HE TOJNBKO BJa-
7, HO U BOMM3H, (POPMUPYIOTCSI OCIOKHEHUS
B BHJIE TIOSIBJICHUS PACXOISAIETOCS WITH CXOJIS-
mIerocst KOCOTIJIa3Msi, ACTCHOIHH, MaTOJIOTHI
CeTYaTKHu. AMETPONHH OYEeHb YacTO COMpO-
BOXKAIOTCS CHMIITOMAMH aCTEHOIMH, KOTO-
past sBisieTcss HamOoJsiee pacnpoCTpaHEHHOU
(hopmoii 3putenbHOTO yToMiieHUs. OHA MOXKET
BO3HUKATh BCIEICTBUE HEKOPPUTHPOBAHHBIX
aHoManmuii pedpakiuu  (OTCYTCTBHE OYKOB,
KOHTAKTHBIX JIMH3), HEMOCTOSHHOE HOIICHWE
CPEICTB KOPPCKIUH, HAPYIICHUS 3PUTEIIb-
HOoro pexuma [5]. OObIYHO aCTEHONMUYECKUE

SBJICHUSI BO3HUKAIOT B Pe3yJbTare HECOOTBET-
CTBUSI COCTOSIHHSI MBIIIIEYHOTO anrapara opra-
Ha 3pCHHS U TeX 3aJ]lad, KOTOPbIE 3TOT anmnapar
JTOJDKEH BBITIOJHATH B TIPOIECCE 3PUTEIHHOM
paboTel (0COOCHHO eclii 3puTenbHas padora
IIPOXOJIUT B YCIIOBUAX HEJOCTAaTOYHON OCBE-
HIEHHOCTH, TPH HEYTOOHOM TIOJIOKCHUH Tela
U T.1.). OCHOBHBIMH CHMIITOMaMH SIBJISIFOTCS
TOJIOBHBIE OOJIM, YYBCTBO YCTAJIOCTH U PE3U
B IJIa3ax, CHIDKECHUE paOOTOCIIOCOOHOCTH, He-
MMOHWMaHHUE TEKCTa, IBOCHHUE, YXy/IIICHHE BHU-
MaHUsl U HacTpoeHus U T.A. IIpu orcyrcrBumn
JIEYCHUSI ACTCHONIUS MPUBOLUT K IPOIPECCH-
POBaHHUIO MUOTIMH, BOSHUKHOBEHHIO CKPBITOIO
Y SIBHOTO KOCOTJIA3Hs.

Muornus SBISETCS  MOTUITHOIOTUYHBIM
3aboneBanreM. Cpeail OCHOBHBIX ITPUYHH pPa3-
BUTHS OJTM30PYKOCTH BBIJCIISIOT: JJIUTCIIbHYEO
paboTy Ha OJIM3KUX PACCTOSHUSIX, U30BITOYHBIC
3pUTENIbHBIC Harpy3Kd, MaJIOTIOABIIKHBINA 00-
pa3 *KH3HHU, OTCYTCTBHE IMPOTYIIOK Ha CBEKEM
BO3/yXe, 3J0ynoTpeOieHne TajpkeTaMH, He-
MpaBWJIbHAS OpraHu3anus pabodero mporec-
ca, HEIOCTaTOYHasl OCBEIICHHOCTh Pabouero
MECTa, TOPMOHAJIBHBIC U UMMYHHbBLIC Hapylic-
HUSI, HEXBATKa OIPEJICIICHHBIX MUKPO3JICMCH-
TOB, HekoTopble 3abonesanus LIHC u mo3so-
HOYHHMKA TAaKK€ OKa3bIBAIOT 3HAYNUTEIBHOE
BIUSHUAE Ha TeueHWe 3aboneBanws [4, 1c.].
[MporpeccupoBanne MHOTHK  HaOMIOIACTCS
1o 20-22 met [6].

Lenp ucciieoBaHus: aHAIU3 CTEIICHH BbI-
POKEHHOCTH TJA3HOW TAaTOJOTHH, SBICHUH
ACTEHOITHH, YaCTOTHI BCTPEYAEMOCTH OTHEIb-
HBIX (OPM aMETPOMuii, MOWCK B3aUMOCBSI3U
X BO3HMKHOBCHUA U pa3BUTHUA C pa3JINYHbI-
MU IIpUYUHAMM Yy CTYACHTOB MCIAWUIIMHCKO-
TO YHUBEPCHUTETA.

MaTepna.ﬂu U METOAbI UCCJICAOBAHUA

B ankeTupoBaHMM ~ TPUHSAIM  ydacTHE
325 genoBek (233 neBymku, 89 roHOIIEH) —
crynenToB 3 kypca BITMY mm. H. H. Bypnenko
B Bo3pacte oT 19 no 24 net. AHKeTa BKIIo4aia
24 Bompoca, HalIpaBJIEHHBIX Ha BhIsSIBIEHHE: 1)
3PUTENBHBIX MATONOTHH (OMU30PYKOCTh, Mallb-
HO30PKOCTh, aCTUTMATH3M, KOcorasue); 2) 3a-
BUCUMOCTb YXYALICHUS 3PEHHS OT Harpy3ok
y4eOHOTO TIporiecca; 3) HaJTu9usl CUMIITOMOB,
roBopsimux 00 acTeHonmuu (CyOBEKTHBHBIX
OIIYIIEHUS] YTOMJICHUS); 4) HANU4Yue CPeJCTB
KOPPEKIMH 3pEHUS (OUKH, KOHTAKTHBIC JTUH3BI,
HOYHBIE JIMH3bI) U YJIOBJICTBOPEHHOCTH €I0;
5) comyTcTByOIUX  (HDaKTOPOB,  BIHAFOIINX
Ha BO3HMKHOBEHHE U NPOrPECCUPOBAHUE 3pU-
TEJILHOW TATOJOTHH (3aHSATHSI CIOPTOM, BPEMsI
NPOTYIOK Ha CBEXEM BO3AYXE, KOJINYECTBO
WHTEHCUBHOHM 3pUTENBHON HAarpy3Kd B JICHB,
BpEMs1, IPOBEICHHOE € rajKeTaMu) U 3adose-
BaHMS, BIMSIOLIME HA 370POBbE 3PUTEIHHOIO
anmnapara. B pesynprare aHanan3a aHKeTHpPOBa-
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HUS HaMU Oblia BBISBJICHA TPYMIa JIML, HMe-
IOLIME TJIA3HBIE MATOJIOTHH, MPEICTABIISIOIINE
HHTEpeC Uil HuccienoBaHus. JlaHHBIM cCTy-
JIeHTaM ObLTa TIpesIoKeHa Oosiee mompoOHast
aHKeTa [yl YTOYHEHUS ITUOJOIMU OTKJIOHE-
HUU 3peHusl.

Pesyabrarsl ucciienoBanus
U MX 00Cy:KIeHue

B xone ankeTnpoBaHMs OBUIM TOTy4YEHBI
cienyromue nansele: 1) 38,46% roopuim
0 CHWKCHUU U PE3KOM CHWKEHUU 3PSHHUS;, IPH
9TOM O HaJIWYHH ONM30pPYKOCTH OT OOIIEro
YHclla y9acTHUKOB yKazanu 33,54 %; o nanb-
Hozopkoctu 2,15; o xocommazuu — 1,54%
pecnionnieHToB  (puc.l); 2) Cumnromaruka
YTOMJICHHUS ObUIa BBISIBJICHA Y BCEX YYacCTHU-
koB. Ot™meuanu 0o7b B m1azax — 31,69 % ompo-
[IEHHBIX; 9yBCTBO TSHKECTH K KOHIYy pabodero
nust 31,35%; crTolikas HEYETKOCTh M300paxe-
Hus — 20,92 %; «mecox» B razax — 12 %; pe3b
B mazax — 12,31%; 3arpyaHeHue mpu mnepe-
BOJIC B3MUIsAA ¢ OOBEKTa HA OOBEKT, PacIoio-
KCHHBIX Ha Pa3HbIX paccTosHUIX — 12,31 %;
3arpyaHeHus npu uyreHuu — 11,69 %; omryiue-
HUE CMEIEHHS U MPOOIeMbl TOHUMAaHUS TEK-
cta — 9,54 %; oTka3 paboTarh Ha OJIM3KOM pac-
crossuuu — 2,77 %; nBoeHue tekcra — 5,85 %.
Brimeykazannas cumnromaruka 'y 7,69 % mo-
SIBIISITIACH MEHEE UeM 4epe3 Jac HalpsoKeHHON
paboteL, y 76, 62 % — CIIyCTs HECKOJIBKO YacOB
(puc. 2); 3) O0 yxyalIeHUH 3PEHUs 3a BpeMsi
oOyuenust B BY3e coobmmmnu 42,46 % ompo-
LICHHBIX, OCTaJbHbIC HE OTMEYAJIN 3HAYUTEIIb-
HBIX U3MEHEHHUH, OAHAKO, IPY 3TOM UCTIPABHIIN
koppekuuto sk 19,38% yuactHukoB. MH-
TEPECHO, YTO CPEIH JIOACH, HMCITONB3YIOIINX
xoppeknuio, 61,94% ormanu mpeanodrenue

oukam, 35,07% — msarkum nauH3zaMm, 2,99 % —
HOYHBIM JIH3aM (puc. 3); 4) U3 onpoieHHbIX
CTYJCHTOB Ha PETYJISIPHON OCHOBE CIIOPTOM 3a-
HHUMaroTCs JIUIb 37,23 %.

B xo1e mOBTOPHOTO aHKETHPOBAHUS TPYTI-
bl YYaCTHUKOB C BBISIBJICHHBIMH TIATOJIOTUSIMH
3peHuss ObUIM OOHApPYKEHBI ONpeAeIeHHBIC
TeHAeHIUU. B cpemqHem Ha yueOy BHe BY3a
CTYZIEHTBI TPATAT 0KoJIO 4 gacoB. Y 93 % ompo-
IICHHBIX BpeMs NpeOBhIBaHUS Ha CBEXKEM BO3-
JTyXe OTPaHUYCHO MPOIOIKUTEIHFHOCTHIO Ty TH
OT JioMa J0 MecTa Ha3HadeHHs. TakKe OKoIlo
50% CTyAEHTOB UMEIOT MATOJOTHH MTO3BOHOY-
HUKa (S-00pa3Hble CKOJIMO3bI U UCKPUBIICHUS
B meifHoM otzene). Okono 26 % onponeHHbIX
OTMEYaIOT TajieHue 3penus B 17-18 mer (duro
MOYKET OBITh CBSI3aHO C YCHJIEHHEM Harpy30K
Ha 3peHue BOJIM3M, BHI3BAHHBIX WHTCHCHBHOM
MOJITOTOBKOM K mocTymieHuto B BY3 u ctpec-
coM mepen sk3ameHamu), 70% — B 11-13 net
(uT0 MOXeT OBITh CBSI3aHO C WHTEHCHBHBIM
pocTom opranusma), y 4% BbISBICHA MUOIIUS
BBICOKOW CTEMEHW M paHee Hadajo 3aboieBa-
HUs B 7-8 net (BepHee Bcero 00ycCIIOBIICHO Te-
HeTnYeckuMHU (akropamu). OKOJIO MOJIOBHHBI
MPOBEPEHHBIX CTYACHTOB HE YIOBJICTBOPCHBI
UMeronIelcsa KOppeKIUe 3peHns, HelPaBUIIb-
HO 1o100paHa KOPPEKIHS Y BCEX UCTIBITYEMBIX.
Kpowme Toro, cTyneHTHI %KaloBaIrCh Ha YaCTYIO
paboTy B HOYHOE BpeMsi (CBS3aHHYIO CO 3pU-
TEJILHBIMHU Harpy3KaMmH, HeJJOCTaTOYHOH OcBe-
HIEHHOCTBI0, (POKYCHPOBKOW Ha OJHM3KO pac-
MIOJIO’KEHHBIE OOBEKTHI B TEUEHUH HECKOJIBKUX
4acoB), HEAOCHII, JITUTEIFHOE UCTIONH30BaHUE
KOMITBIOTEPA M TaJKETOB (B JICHB /IO TpeX Ya-
coB 37,85 %, 10 mIeCTH 9acoB 3a YKPAHOM IPO-
BoIAT Bpemsi 44,92 %, u Oojee MIECTH YacOB
17,23 % onpaiinBaeMbIX).

H Hopma
61130pYKOCTb
B [,a71bHO30PKOCTb

W Kocornasune

Apyroe

Puc. 1. [Ipoyenmnoe pacnpedenenue 2naznvbix namono2utl cpeou cnmyoeHmos MeouyuHCcKoz20 6y3a
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W 60/1b B rnasax

YYBCTBO TAXECTU K KOHLY paboyero AHA 31,35
M CTOMKasA HEYETKOCTb U306parkeHuUs 20,92
M "necok" B rnasax 12

pesb B rnasax 12,31

3aTpyAHeHuWe nNpu nepesoje B3rnaaa c
06beKTa Ha 0BBEKT, PACMNONOKEHHbIX Ha 12,31
pa3HbIX PACCTOAHNAX
M 3aTpyAHEHUA NPU YTEHUU 11,69
M oLlyLIeHMe CMeLLLeHUA U Npobiembl 9.5
NOHUMaHWA TeKcTa !

oTKa3 paboTaTb Ha 61M3KOM paccTOAHUM 2,77

M 1BOEHME TEKCTA 5,85

CUMMNTOM

Puc. 2. BbzpawceHﬂocmb CUMNNMOMOS, ommequHbzxpecnom)eHmcmu

HOYHbIE INH3bI
2,99%

MATKNE INH3bI
35,07%

u O4Kkmn
MSATKME NINH3bI

= HOYHbIE JINH3bI
Oukm

61,94%

Puc. 3. Cnocobvl koppexyuu 3penust, UCRONb3yeMble ONPOUEHHBIMU

B pesympraTe aHanmm3a aHKET MOXKHO
clenath 3akiroueHue, 4to okoio 40% wuc-
MIBITYEMBIX CTPaJaloT IaTOJOTHEH 3peHUs.
HawubGosnee 9acTo BCTpeYarOIIUMCS Hapylie-
HUeM pedpakiiuu riiaza Cpeu CTYJICHTOB Me-
quiuHcKkoro BY3a siBnsieTcss OIM30pPYKOCTD.
UpesmepHasi 3puTenbHash Harpy3ka BOJH3U
B YHUBEPCUTETE W JIOMa, IOCTOSHHOE WC-
MTOJTh30BaHNE KOMIIBIOTEPOB W TeIC(POHOB

B TEUYEHUE IHS, OTCYTCTBUE IOJHOLEHHBIX
MIPOTYJIOK Ha CBEKEM BO3IyXe Ha MOCTOSHHOMN
OCHOBE, HapylIeHHe peXKrMa JHSI U HEOCTa-
TOYHOE KOJIMYECTBO CHA, a TAK)KE HU3KAs JBU-
raTelibHas aKTHMBHOCTh U «CHASUUN» 00pa3
JKU3HH SIBJISIIOTCS (PaKTOpamMu, BIUSIONIUMU
Ha pa3BUTHUE U MPOTrPECCUPOBAHUE MUOIUMU.
SIBreHHsT aCTEHONUU B Pa3HOU CTENEHU BBbI-
PaXXEHHOCTH BBISBICHBI Y BCEX YYaCTHHKOB.
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B xone Oecenpl 3aMe4eHO, YTO OOJBIIMHCTBO
YYaCTHUKOB HE OCO3HAIOT KOJIMYECTBa CBO-
el 3pUTENBHON Harpy3ku, KOTOPYI IMOMHUMO
y4eObl MpernoaaraeT U XapakTep «OTAbIXa»
ctyneHta. HecMoTps Ha CHIDKEHHE TPOCMO-
Tpa TeleBU30pa, CPEeIU MOJIOJOTO HACETICHUS,
BO3pacTallee 3HAYCHHE MPHOOpPETaIoT Co-
L{aJbHBIE CETH, MPOCMOTP BHJIEO-POJIUKOB
1 puUIBLMOB Ha 3KpaHax rapPKEeTOB 3a eJ0H, Ie-
peA CHOM, BO BpEMs NEPEPHIBOB. Y YaCTHUKHU
VIEJSIOT HEJTOCTAaTOYHOE BHUMAHWE TPaBHITb-
HOCTH OCBEIIEHHUS M OpraHU3alNH padodyero
Mecta. Takxke cienyeT cka3aTb O TOM, YTO
B yCJIOBUSX cpelHed mnosocsl Poccum nmons
HCKYCCTBEHHOT'O CBETa 3HAYUTENIBHO MPEBBI-
IaeT ecTeCTBEHHBIM cBeT. CTyAeHTHl NpHU-
3HAIOTCS, YTO WCIBITHIBAIOT CTPECC Ha MPO-
TSOKEHUH y4eOHOTO Tpoliecca, HEeperyisipHO
MUTATCs. B MOT00HBIX YCIOBUSIX HEOOX0IU-
MO 0COOCHHO AHMCHUUIUIMHUPOBATH Y4eOHBIN
Ipolecc ¢ IENbl ONTUMHU3AIMM HArpy3Ku
Ha 3pUTENbHBIN anmnapar.

CTyneHTBl ¢ BBIPKEHHBIMH OTKJIOHEHH-
MU 3pEHHS Yalle BCero ObUTM HE YIOBIETBO-
PEHBI UMEIOIIEHCS KOPPEKIMEeH U XOTeIu Obl
uMeTh OoJiee BHICOKYIO OCTPOTY 3pEHHS B OU-
Kax WIH JIUH3aX, HEKOTOPBIC U3 HUX IIAaHUPY-
0T IIPOBECTH JIA3E€PHOE JICUEHNUE MUOIIHUH.

Takum 00pazoM, MOXKHO CHENaTh BBIBOJ
0 HeOJarompusATHOM BIUSHUHM HK30T€HHBIX
(akTOpOB Ha COCTOSIHHE 3pEHUs] y CTyAeH-
TOB MEIMIMHCKOTO yHHBepcurera. Hecmorps
Ha 3HAYUMOCTH HACJIEACTBEHHOIo (Qaxropa
B Pa3BUTHUH IIA3HBIX MATOJOTHH, y OOJBIIHH-
CTBa YYaCTHHKOB CHWXEHHE 3pPUTENBHOI
(hyHKIINA MOXET OBITh OOYCIIOBICHO WMEHHO
OOJILIIMMHU Harpy3KaMu, CBSI3aHHBIMH C IIPO-
neccom oOyuenus B BY3e. 3Has 00 3TOM, B He-
KOTOPBIX CIy4asX BO3MO)KHO IpPEJOTBPATUTh

MOSIBJIEHNE U Pa3BUTHE MHUOIHMH U aCTEHOMUHU
MyTEeM U3MEHEHHSI peKUMa PadOThI ¢ Y4eOHBIM
MarepuanoM, MUHUMAJIBHOTO HCIIOIb30BAHUS
3NIEKTPOHHBIX HOCHTEJICH, YBEIHMUCHUS KOJIU-
YeCcTBa BPEMEHHU Ha CBEKEM BO3LyX€E U BbIIOJI-
HEHUS NPOCTBIX YHPAKHEHUH Ul TPEHUPOB-
KM T71a3.

[TomryueHHble pe3ynbTaTbl MOATBEPHKIAIOT
3HAYMMOCTb ONPOCHHMKOB JJISi CBOEBPEMEHHO-
TO BBISIBJICHUS M KOPPUTUPOBAHUS JTIOOBIX ped-
PaKLMOHHBIX HAPYLIECHUH HA PAaHHUX CTalusX.
[To3Tomy, mo10GHOrO posa ONPOCHUKU MOTYT
BBICTYNaTh MEPBUYHBIM 3BEHOM B XOJ€ JIIHU-
JIEMHOJIOTMYECKOTO MCCIIEOBAaHUS U B Jallb-
HEHIlIeM HX HUCIOJIb30BAHUE MOXKET IOMOYb
NPEAOTBPATUTh Pa3BUTHE 3a00JEBaHUS U CO-
KpaTUTh BO3MOXKHBIE 3aTpaThl Ha IOCIEIYIO-
11€e JICUCHHUE BBISIBIIEHHOM I1aTOJIOTHH.
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BPAY U MEJIMLIMHCKASI CECTPA: TAPMOHU3ALUS YCUJINI
10 OKABAHMIO KAYECTBEHHOM U IOCTYITHOM
MEJIMLIMHCKOM MOMOILU

IeipseBa E.B., HockoBa B.A.
®@I'BOY BO «IIpusondicckutl ucciedosamenbCkuii MeOuyuHckuil yHugepcumemy Munzopasa Poccuu,
Huoicnuit Hoeeopoo, e-mail: prvmois@mail.ru

DddexTuBHas padoTa JIe4eOHO-TUATHOCTHIECKON KOMAH bl BO3MOXKHA [P YEeTKOM PacHpeNesICHUH (yHKIU-
OHAJIbHBIX 00A3aHHOCTEH MEX/y BpauaMu M CpeIHMM MeanepcoHanoM. COBpEeMEHHBIE BHIbI MOJEIEH OKa3aHUs
IIMCII auKTYIOT HEOOXOAUMOCTH MEPEMEH, MEePeXo]] ¢ UCTOPHUYCCKOW MOJEIH, [A¢ B OKa3aHHHU MOMOIIM JIUIH-
pyIolye NO3HIHMU 3aHHMAeT Bpad, Ha MOJENb, I¢ Bpad M MEICECTpa PaBHO3HAYHBIC COCTABIISIONINEG KOMAaHIBL
B nanHO# cTaThe MPOBEICHO M3yUSHNE MHEHHUS Bpadell U MEIMIMHCKUX CECTEpP O POJIM CECTPUHCKOTO MepcoHana
I'BY3 HO «KnuHu4eckuii 1MarHocTHUECKUid LEHTP» B cocTaBe KoMaH/bl. [Ipu aHKeTHPOBaHUM Bpaueil yCTaHOB-
1eHo, 9to 97,5% ompenersioT polb MEIHUIMHCKOM CecTpBbl, KaK CaMOCTOSTEIbHOM eIUHHIBL. Bpaun oTrMedaror,
YTO MEJICECTPhI 00JIa/IAl0T T0CTATOYHON MH(OPMALMEH JUIs BBIIOIHEHHUS JMarHOCTHYECKUX IPOLEIyp U OobIeit
ABTOHOMMEH, UTO CKa3bIBAETCS HA KaUueCTBE OKa3aHMsl MEIUIMHCKOM nomory. [To xapakrepy B3auMozeiicTBys Bpa-
4eOHOTO U CECTPUHCKOTO IIEPCOHANA B TUATHOCTHIECKOM LIEHTPE MOXKHO BBIICIUTH TPU MOIEINH: WICH BpaueOHO-
CECTPUHCKOM OpHrajbl, CAMOCTOSTENILHBIA CHEIUATUCT U MOIU(YHKIMOHAIBHBINA (YHUBEPCAIBHBIH) CHEUATUCT.
Ha nanHblii MOMEHT 1711 oOecriedeHus: 0e30MaCHOCTH M KauecTBa MEJUIIMHCKOM IMOMOIIH, B TOM YHCIE CECTPUH-
ckoit, B I'BY3 HO «KnuHuueCKUid ANarHOCTUYECKUI LIEHTP» MJET BHEAPCHUE CTAHIAPTHBIX ONCPALIMOHHBIX TIPO-
uenyp (COII), B cB3U C BBICOKMM YPOBHEM KBaIM(HUKALMK CPEITHEr0 MEANepCcoHana Oblila BHIOpaHAa METOAMKA
pa3paboTKH CTaHAAapTHBIX onepaunoHHbIX npoueayp (COII) ¢ yqacTHeM MeJUIIMHCKOTO pabOTHHKA CPEIHETO 3Be-
Ha. Oco3HaHKe CBOEH 3HAYMMOCTH, ITIOCTOSHHOE COBEPIICHCTBOBAHUE CBOETO TPY/a, HEIPEPLIBHOE 00yUIeHHE ME-
cecTep BHOCAT CBOM BKJIAJI B 00ECIIEUEHHE KauecTBa M O€30MaCHOCTH MEIMIIMHCKOM MOMOIIIH, oKa3biBaeMoii ['BY3
HO «KnuHnueckuii 1MarHoCTUUECKUI LEHTPY.

KroueBble ci10Ba: MeAHIMHCKHE CECTPbI, MYJbTHAHCIHUILIHHAPHAS KOMAH/Ja, CTAHAAPTHBIE ONlePAlHOHHbIE
npoueaypsi (COII), B3aumopeiicTBue Bpau-meacecTpa

DOCTOR AND MEDICAL SISTER: HARMONIZATION OF EFFORTS
TO PROVIDE QUALITY AND ACCESSIBLE MEDICAL CARE

Pyreva E.V., Noskova V.A.
Federal State Budgetary Educational Institution of Higher Education

«Privolzhsky Research Medical Universityy of the Ministry of Health of the Russian Federation,
Nizhny Novgorod, e-mail: prvmois@mail.ru

Effective work of the medical and diagnostic team is possible with a clear distribution of functional
responsibilities between doctors and secondary medical staff. Modern types of PHC models dictate the need for
changes, the transition from the historical model, where the doctor takes the leading position in providing care, to
the model, where the doctor and nurse are equivalent components of the team. This article examines the opinions
of doctors and nurses about the role of the nursing staff of the clinical diagnostic center IN the team. The survey of
doctors found that 97.5% define the role of a nurse as an independent unit. Doctors note that nurses have sufficient
information to perform diagnostic procedures and greater autonomy, which affects the quality of medical care.
According to the nature of interaction between medical and nursing staff in the diagnostic center, there are three
models: a member of the medical and nursing team, an independent specialist and a multifunctional (universal)
specialist. At the moment, in order to ensure the safety and quality of medical care, including nursing care, standard
operating procedures (SOP) are being introduced in the clinical diagnostic center.due to the high level of qualification
of the average medical staff, a method for developing standard operating procedures (SOP) with the participation
of a mid-level medical professional was chosen. Awareness of their importance, continuous improvement of their
work, and continuous training of nurses contribute to ensuring the quality and safety of medical care provided by
the clinical diagnostic center.

Keywords: Nurses, multidisciplinary team, standard operating procedures (SOP), doctor-nurse interaction

IIpn BHeOpeHUM HPUOPUTETHOIO TI'OCY-
napcreenHoro mnpoekra «Co3gaHue HOBOH
MOJEIM MEAUIMHCKONH OpraHu3aluH, OKa-
3pIBAIOLIEN TIEPBUYHYIO MEJUKO-CAaHUTAp-
HYI0 IOMOIIB» OJHUM M3 IPEIINojaraeMblxX
pe3yIbTaToOB SBISETCA PaBHOMEpPHOE pac-
npeneneHue (QpyHKIMOHAIA MEXAY BpadaMu
U CPEJHUM MEJIIEPCOHAJIOM B IIpOLECCE OKa-
3aHUs MOMOIIIH.

CoBpeMeHHBIE BUABI MOJAEIEN OKa3aHHs
[IMCII guKTYIOT HEOOXOAMMOCTH IIEPEMEH,

Nepexoji ¢ UCTOPUUECKON MOJIeNH, TIe B OKa-
3aHUHW IOMOLIU JIMAUPYIOMUE MO3UIIUN 3aHU-
MaeT Bpay, Ha MOJIeJb, TJC Bpad U MeJcecTpa
PaBHO3HAYHBIC COCTABIISIONINE KOMAH/IbI.
MynbTHANCHUITIMHAPHAS KOMaHIa — 3TO
rpynmna BpaueOHOTO W CECTPUHCKOTO TMep-
COHaJIa, KOTOpbIE HAIleJIeHbl Ha COBMECTHOE
U COIIacOBaHHOE peleHne oOmel 3aaauu.
MeIUIMHCKHE CECTPBI SIBISIOTCS PaBHO3HAY-
HBIMHU COCTABJISIONIMMHU KOMaH[IbI, 00Oecreyn-
Basi OKa3aHUE CBOCH YacTH YCIIYT U, TOTOIHSIS
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MOMOIIb, OKA3bIBAEMYIO BpadyaMu U IPYTUMHU
MEAMIIMHCKUMU paboTHUKamH [1].

B ®denepansHOll mporpaMMe pa3BUTHS
3npaBooxpanenus Ha 2016-2020 rr. ocobe
MECTO 3aHHMaeT pa3BUTHE MPOoQUIaAKTHUC-
CKOW paboOThl C TPUBJICYCHHEM PaOOTHUKOB
CO CPEIIHUM M BBICIIMM CECTPUHCKHM OOpa-
30BaHUEM B CHCTEME MEPBUYHOU MEIUKO-Ca-
HUATapHOW MOMOIIH, YCUJICHHE OakajaBpamu
CECTPUHCKOTO JieJla MaTPOHAXHOW M peadu-
JIATAITAOHHOW CITy’KO, COBEPIICHCTBOBAHUE
U pacUIdpeHHe CTalHOHapP-3aMealoNInX
TEXHOJOTUH U T.J.

O¢ddexTuBHOE UCMONB30BaHUE KaJPOB
CpEIIHEro 3BeHa MPUBOAUT K MOBBIIICHUIO Ka-
YeCcTBa M JOCTYITHOCTH METUIIMHCKOW TOMO-
1M, 9TO HAXOJIUT ITOATBEP KICHUE Ha MPaKTH-
Ke B Hallel cTpaHe.

Ha cerognAmHMii J€Hb CECTPUHCKUM
MEePCOHANl AKTUBHO YYacCTBYET B MPOBEICHUU
TEpaIreBTHUECKOr0 O0yYeHHs MAIleHTOB, Op-
TaHW3alMd HOBBIX (POPM CECTPUHCKOH pado-
THI, BHEIPCHHUIO TEXHOJOTUH OepeKINBOTO
npou3BoncTBa [2].

CrnenuanucTsl C BBICHIMM CECTPUHCKUM
o0pa3oBaHHMEM UMes  HCCICIOBATEIbCKUEC
HaBBIKH, TPOBOIAT aHAMU3 APPEKTUBHO-
cT 00y4deHUs, IOCTUTHYTBIX pPE3yJIbTaToB,
a TaK)Ke MOTYT Ha OCHOBE ATHX JaHHBIX pas3pa-
0arbIBaTh MEPhI 110 ONTHUMH3AIMH PA3TMIHBIX
npoieccos [3-5].

CoBpeMEeHHbIC TEXHOJIOTUU JICUCHUS U JIU-
ArHOCTHUKH 3KCIEPTHOrO ypoBHs B «Knunuue-
CKOM JIMarHOCTHYECKOM IIEHTPE» MpPEeabsBIIs-
FOT JKECTKHE TPEOOBAHMS K KAY€CTBY U YPOBHIO
po(heCCUOHANIBHBIX KOMITCTCHIIMHA CPEIHEro
MEIIepCcoHana, MX ICUXOIOTMYECKUM Kaue-
CTBaM, HEOOXOAMMBIM Il TPOIYKTUBHOTO
BpaueOHO-CECTPUHCKOTO B3aUMOICHCTBUSI.

MaTepPla.J'lLl U METOAbI UCCJICJOBAHUA

B I'bY3 Hwmxeropoackoit obmactu «Kmm-
HUueckuil amarHoctudeckuit nentp» (I'bBY3
HO «KJ/IL») mpoBemeHo wu3y4deHHE MecTa
M POJIU CIIEIUAJIMCTA CPEIHEro 3BeHa B Jva-
THOCTHYECKOM TMpOIlecce METOAOM aHKeTH-
poBaHus. AHKeTa pa3paboTaHa IJIaBHOW Me-
nuuuHcko cectpor nentpa IleipereBoii E.B.
(ctymentka 1 kypca maructparypsl ®I'BOY
BO CamI'MYVY Munznpasa Poccun).

B uccrnenoBannm yaacTBoBasio 94 MeTUIMH-
CKuX cectep U 79 Bpaueil. B Bo3pacTHOM CTpyK-
Type cpeaHero meanepconana 49 % coctapisior
muua 1o 45 nert, 46-55 ner — 32%. Oxono 70%
AMEFOT KBAJTH()UKAITMOHHYO KaTeropuio [6].

Pe3y.]'ll)TaTl)I HCCJICA0OBAHUSA
U UX 00Cy:KIeHne

[lo xapaxrepy B3aumozaeicTBHS BpaueOHOTO
1 CECTPHHCKOIO NEPCOHAJA B IUArHOCTUYECKOM
LIEHTPE MOXKHO BBLIEIMTh TPU MOJENH: WIEH
Bpa4eOHO-CECTPUHCKOM  OpHrajpl, CaMoCTos-
TEeNBHBIN CIIENUATINCT U MOMN(PYHKIMOHATBHBIN
(yHUBepcaJIbHBIN) crienuanuct (puc. 1).

B xozne aHkeTHpOBaHUs yCTAHOBJICHO, YTO
II0JIOBUHA CPEIHEro MEANEPCOoHaaa CUYHTa-
10T ce0sl WICHOM Je4eOHO-IMarHoCTHYECKON
opuranel (puc.2). llpu perasbHOM aHaIU-
3€ 0Ka3aJoCh, YTO 3TO METUIIMHCKHE CECTpPbI
KOHCYJITaTHBHOTO I[IpHUEMa, OIEepaluOHHbIC
MeJICeCTpBl, anecTe3ucTbl. OHM 001aAa0T BBI-
COKHMM YPOBHEM 3HAaHUU MO CBOEU CIIELHAIIb-
HOCTH, @ TaKK€ 3HAIOT I10CJIE0BATEILHOCTh
BBITIOJTHEHHUST JTANoOB Tpolenyp. Bpad mose-
pSeT UM BedeHHE JOKYMEHTAI[MH, MCKIIIOUYUB
MOTEPU BPEMEHH Ha 3arOJHEHUE JOKYMEHTa-
u. MencecTpsl paboTaloT B TECHOM TaHIIEMe
C BPavuoM U SIBJISIOTCS [IOJTHOIPaBHBIMU YJIeHA-
MU BpadeOHO-CECTPUHCKON OpUTraibl.

Cpennui
MeqIepCcoHAT
TBY3 HO «K/II»

HOHCYNbTaTMBHBIW

npuem

Ynen 6puraabl

CamOCTOATENBHbIN

CraumoHap

MoMMOYHKUMOHE NTbHbIW
aeumanucT

eumnammcT

Puc. 1. Modenu 63aumoodeticmsus 8pauedbHo20 1 CeCmpUHCKO20 83auUMO0eliCmslsl,
peanuzosannvie ¢ ['BY3 HO «KJL]»
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[To3unmoHupyoT cebs Kak CcamMoCTOsi-
TenapHble crenuanuctel 21,3%  omporieH-
HBIX — 3TO JIAOOPAHTHI, MEACECTPhI (PYHKITHO-
HaJbHOW JMAarHOCTUKH, DPEHTIeHIa0OpaHTHI,
YTO CBS3aHO C XapaKTepOM BBITIOITHIEMOI
pa6oTsl. OHM CaMOCTOSATENBHO MPOBOJAT HC-
CJICJIOBaHUSI C MOMEHTA IMOATOTOBKH MallUeHTa
JI0 TIepeJladyll MaTepuaioB UCCIICAOBAHUS Bpa-
4y IS 3aKITIOYCHUSI.

MenuiuHCKHE CeCcTphl CTalMoHapa SIBIIs-
I0TCSA TMOJMU(PYHKIIMOHATFHBIMU CIIETIHAINCTa-
Mu. OHH coueTaroT B cebe (PYHKIUH TalaTHOM,
MPOLIEAYPHOH U TIepeBsi30uHOM MencecTpsl. Ee
poib — 3TO BeAeHue narueHToB (o 11 deno-
BEK) OT MOMEHTA ITOCTYIUICHHUS U 10 MOMEHTa
BbIUCKU. IIpu TakoMm B3anMonelcTBUM Malu-
€HT OOJIbIIe TOBEPSET MEPCOHATY H COXPAHSIET
MIPUBEPKEHHOCTh JICUCHUIO.

CeCTpUHCKUI TMepcoHal  MaHUMYJISIH-
OHHBIX U TMPOLEAYPHBIX KaOUHETOB BBIOpAIH
POIb UCTIONHUTEINS BpauyeOHbIX HAa3HAUCHUH —
24,5 % uccnenyemblx.

OtHecnu  ce0s K TPyIMIe BCIIOMOTa-
TenpHOTO TiepcoHana 4,2% pecrnoHIECHTOB
U3 YHCIIa CeCTep C HEOONBIIUM CTaXeM pabo-
ThI, YTO OOBSCHSIETCS HEYBEPCHHOCTHIO B CBO-
el KOMIIETEeHTHOCTH.

[Ipun aHkeTupoBaHHMK Bpauyed yCTaHOBIE-
HO, 4TO 97,5% Omnpenensor poib MEIUIHH-
CKOM CECTphbI, KAK CaMOCTOSITEIbHON €TMHULIBI.

Bpauu orMeuarot, 4To MeACECTphl 00Jaaa-
FOT JIOCTATOYHOW MH(OPMALIUEH [Tl BBITIOIHE-
HUS TMAaTHOCTHYECKHUX IPOLEAYp M OONbIIei
ABTOHOMHEH, YTO CKa3bIBaeTCAd Ha KadecTBE
OKa3aHWs MEAUIIMHCKONW TTOMOTITH.

JlokTOpa BBICOKO OI[EHUBAIOT PaboTy Me-
JUIUHCKUX CECTEp Ha MpPUEME U MPHU MpOBe-
nenuu uccinenoBanus — 77,2 uz 100,0 onpo-
IIEHHBIX BBIOpaH JAaHHBIT OTBET.
[Icuxomorndeckyto MOATOTOBKY IalHMeHTa,
CHATHE ero SMONIHMOHAIBHOW HampsKeH-
HOocTH oTMmedaroT 73,4, a 64,5 uz 100,0 pe-
CIIOHJICHTOB CUMTAIOT BaXKHBIM TAKTHYHOCTh
U BBICOKHH YPOBEHb TEOPETUUYECKOW IOJTO-

4,2%
24,5%

50,0%

TOBKH IO CIeNHaIbHOCTH. HeykocHUTEb-
HOE BBINOJHEHUE TPeOOBaHUN CAaHUTAPHOTO
3aKOHO/IATEIbCTBA MIPU TPOBEICHUH IMPOIIe-
Iyp, BHUMATEIHLHOCTh U COCPEAOTOUCHHOCTh
ykazamu 67,0 u3 100,0 1oxTOpOB.

HeoOxomumo  OTMETHTB, YTO  OKOJIO
69,6 uz 100,0 pecrnoHACHTOB HE BBIIBUIN
HEJIOCTAaTKOB B paboTe CpeaHero IMepcoHa-
nma. OjHaKo, HEBHUMATEIbHOCTH BBIJIEITHIN
20,3 wu3 100,0 omporIeHHbIX, HEaKKypar-
HOCTB — 13,9, 6e3pIHUIINAaTUBHOCTE — 12,6 [6].

OrnpoleHHBIC yKa3aJld Ha HE00XOIUMOCTh
nepeMeH B paboOTe CECTPHHCKOTrO IepCoHa-
na (puc. 3).

YpoBeHb  3apa0OTHOW  MJarel  JOJ-
JKEH COOTHOCHUTHCS C OKCHEPTHBIM YPOB-
HEM OKa3aHHWi IIOMOIIHM, YTO OOO3HAYMIN
89,4 wu3 100,0 cecTpuHCKOTO TEpcoHATA
u 6,3 BpaueOHOro. YOparh u3 (PyHKIMOHATIA
MejicecTep (PyHKIUU, KOTOPbIE MOTYT BBIIIOJI-
HATh aIMUHUCTPATOPbI U MHOU IepPCOHa, OT-
metmii 19,0 u3 100,0 aHKeTHPYEMBIX B 00enx
rpymnmnax. BreisgBieHa moTpeOHOCTE B oOMeHe
OIIBITOM Ha pa3JInYHbIX HpO(beCCI/IOHaJII)HI)IX
koH(pepermmax y 22,3 uz 100,0 meaunus-
CKHUX CECTep, IPUYEM HE TOJILKO MEePEHUMATh
OTIBIT JIPYTHX, HO H JICIIUTHCS CBOUM.

BaxxHocTh HempephIBHOTO Tpodeccuo-
HAJIBHOTO Pa3BHUTHUS MEIUIIMHCKUX CECTEP MPHU
COBpPEMCHHOM TEMIIC PA3BUTHUA JUATHOCTUKH
OTMETHJIM U BPauH, ¥ CECTPUHCKHIT TEPCOHAIL.

Ha HeoOXoauMocCTh aKTyanu3aluu, CH-
cTeMaTu3aiuu 0a30BhIX 3HAHMIA 110 CIIEIHAIb-
HOCTH yKa3zaiu 26,6 pecloHIEHTOB CPEIHETO
Meanepconanau 59,4 uz 100,0 Bpadeit, mo amm-
6e3onacuoctu 12,7 u 16,4, no napopmanmoH-
HBIM TEXHOJI0TUsIM 22,3 1 6,3 COOTBETCTBEHHO.

Bpauu xopomio MOHMMAIOT, YTO JUIs Ka-
YECTBEHHOH KOMMYHHKAIIMA C TAI[HEHTOM,
Ba)KHAa HE TOJBKO TEOPETHYECKas, HO M IpaK-
TUYECKasl TOATOTOBKA IO TICHXOJIOTUH MEX-
JIMHYHOCTHOTI'O B3aHMOJleI>'ICTBPI$I, YTO OTMEYAKOT
45,6 u3z 100,0 onpoIIeHHBIX, CAMHU MEACECTPHI
HE TaK BBIJCIIIOT 3Ty MOTpeOHOCTH (20,2).

B CamOoCTOATENbHbIN
cneuumanuct

MpaBas pyka Bpaya

= WcnonHuTenb BpadebHbIX
Ha3Ha4YeHUM

B BcnomoratesibHbI
nepcoHan

Puc. 2. Ponb meouyunckux cecmep 6 OUa2HOCMuyYeckom npoyecce, no ux mhenuio (%)
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O6y4eHue no ncmxonorum

Ob6yuyeHue paboTe C KOMNbIOTEPOM

O6yuyeHUe No caHaINUA, pexrumy

0O6yuyeHue No OCHOBHOMY Npoduio paboTbl
YaaneHue GbyHKUUIA aAMUHUCTPATOPOB U MIAALLETO...

MosbiweHne 3apnaatbl

89,4

M Bpauun B Mepcectpbl

100

Puc. 3. Usmenenus, komopbvie HeodX00UMbl 8 padome CeCmpUHCKO20 NepcoHad,
no mueruto spaveii u medcecmep (na 100,0 onpowiensix)

MeToauka pa3padorku COII

BeoaHOE
oOy4ueHHE

CoriiacopaHHe H
KOPPEKTHPOBKA
Ha YPOBHE
OTaeJICHHA

Pa3zpadorka
con
HCHOTHHTEIEeM

CoriiacoBaHue Ha
YPOBHE INIABHOH
MeacecTphbl,
3MHJEMHOJIOra,
OprMeTofoTaAeaa

CoriacoBaHue 3aM

IJ1 Bpa4ia no
Je4dedHOH paboTeH
YIBep:KIeHHe
[JIABHBIM BPa40M
I'BY3 HO «KJ1I»

Puc. 4. Memoouxa paspabomxu COIIl 6 I'BY3 HO «K/L]»

B coBpeMeHHBIX yCIOBHUSIX, IOMHUMO [0-
CTYITHOCTH MEJHWIIMHCKOH TIOMOIIH, MHOTO
BHUMAaHUS YJIENsIeTCs ee KadecTBy M Oe3ormac-
Hoctu. [lyisi oOecriedeHusl dTHX IapaMeTpoB
HEOOXOMMa CTaHIAPTH3alMs CEeCTPUHCKON
JESITeNbHOCTH, YTO OCOOEHHO aKTyaJbHO
B YCJIOBUSX KazpoBoro nedunura. OHa Haxo-
JUT CBOE OTpPa)keHHE B pa3paboTKe U BHEIpe-
HUW CTaHIAPTHBIX OMEPAIMOHHBIX TPOIETYP
(ColIl).

Crapmme u psigoBeie cecTpbl KiunHm-
YECKOro JIMarHOCTHYECKOro IIeHTpa Ul
o0ecrieueHUs] MPEEMCTBEHHOCTH B padore,
00y4eHHsT HOBBIX COTPYAHHKOB, TPOU3BOI-
CTBEHHOTO KOHTPOJS BHUISAT HEOOXOAWMOCTH
B CTaHJApPTHU3AIlMA CECTPUHCKOW IesITeIhHO-
CTH, HO C YYETOM OCOOCHHOCTEH IKCIIEPTHOTO

YPOBHS OKaszaHUsl MOMOLIHM, HEOOXOIUMOCTh
B TONydYeHHH HHGPOPMAIUK TIO0 TpaBHIIaM
paspabotku u opopmienus COIl ormerwnian
48,9 u3 100,0 aHKeTHPYEMBIX MEICECTep.

B cBsi3u ¢ 3THIM ObLTA BHIOpaHa METOIH-
Ka pa3pabOTKU CTaHAApTHBIX ONEPaLMOHHBIX
npoueayp (COII) ¢ ygacTueM MEIUIIMHCKOTO
paboTHHKa cpeqHero 3BeHa (puc. 4).

[Mocne npeaBapUTEIbHOTO O0YYCHUS Kaxk-
Jlasi MeIUIMHCKas cectpa paspadorana COIL
M0 OpPTraHW3allMM W BBHIOJHEHUIO MaHUITYIISI-
it Ha cBoeM pabodem mecte. [locne yroune-
HUSI 0COOCHHOCTEH 1 yueTa BceX HeOOXOAUMBIX
KOMIOHeHTOB B cTpykTrype COIl, mpoxomut
COIVIaCOBAaHUE HA YPOBHE 3aMECTHUTEIISI TNIABHO-
ro Bpaya 110 jiedeOHOI paboTe U yTBEpKICHUE
maBHBIM BpadoM ['BY3 HO «K1».
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Takum 00pa3om, MpU3HAHUE BpauyaMH Ce-
CTPUHCKOTO TEPCOHAaja KakK IOJHOIPABHOIO
YJieHa KOMAaHJblI, BBIMOJHSIOMIETO 3HAYMMYIO
poJIb B JI€4eOHO-THAarHOCTHYECKOM IpoIiecce
B paMKax CBOMX KOMIETCHIIMH, BEJIeT K MOBHI-
IICHUIO aBTOPUTETA U IEHHOCTH CBOEH pabOThI
y MEIMIUHCKUX CecTep.

Oco3HaHue CBOEH 3HAYUMOCTH, IIOCTO-
STHHOE€ COBEPILCHCTBOBAHHE CBOETO TPYAa,
HEMpepbsIBHOE OOy4YeHHe Mmencectep obecrtie-
YUBAEeT NPEEMCTBEHHOCTh BHYTPH KOMaHIHI,
MOBBIIIAET PE3YABTATUBHOCTH PabOTHI Bpayeo-
HO-CECTPUHCKOW OpHUTraibl.

PesynbratuBHOE B3aMMOJEHCTBHE BCEX
YJICHOB KOMaH/bl, OOBEINHEHHBIX PELICHUEM
OJIHOW 3a7auél Ha COBMECTHO COITIACOBAHHBIX
MPUHIUIAX, TIO3BOJISET OKa3bIBATh KAYECTBCH-
HYIO U JOCTYIHYIO MEAULIMHCKYIO ITOMOILIb.

BriBoabI

1. B paboTe AMarHOCTHYECKOTO ILICHTpa
BBIJICISIOT TPH MOJIEIU B3aUMOCHCTBHS
BpayeOHOTr0 W CECTPUHCKOTO IepcoHala,
9TO0 O0OYCIIOBIGHO XapaKTepOM BBITTOIHSIE-
MO pabOoTHI.

2. [Mo3umoHupyoT cedsi paBHOMPABHBIM
YJICHOM JIE4eOHO-MArHOCTUYCCKON Opurabl
73,4% wmencectep. Y3 HuX onpenensior ceds
CaMOCTOSITEILHBIMH  crienmanuctamMu 21,3 %
MEIUUUHCKHX CECTEep, «IpaBoil pykoil Bpa-
ga» — 50,0 %, B poIy UCTIONHUTENS BPa4eOHBIX
HazHaueHui — 24,5 % nccneayemspix.

3. Bpauu quarHoCTHYECKOro IIEHTpa orpe-
JISJISTFOT POJIb MEUIIMHCKON CeCTPBI, KaK CaMOo-
cTosATeNbHOM enuuuubl B 97,5 % cinyuaes. [dns
HUX BKHBIM SIBIISIETCS BBITIOJTHEHUE CECTPHH-
CKMM TIEPCOHAJIOM OOS3aHHOCTEH B paMKax
CBOEH KOMIIETEHIIMU Ha MpHeMe U 00cIienoBa-
HUH, a KPOME TOTO, CO3J[aHKEe OJIarOMpPHUsATHOTO
TICUXOJIOTHYECKOTO HACTPOS Y MAIUCHTA U CO-
OIIOIEHUE CaHAITUIPEIKUMA.

4. PecrioHieHTbl 00EHUX TPYII OTMETH-
JM HEOOXOJMMOCTh U3MEHEHHU B paboTe ce-
CTPUHCKOTO 3BEHA: YyBEIWYEHHE 3apaboTHOM
TUTaThI, yAaleHue GyHKIUNH aJMIHUCTPATOPOB
W PETHUCTPATOPOB, HEMPEpPHIBHOE OOydeHHE
B Xxolle TNpodeccCHoHAILHOW JesTeNbHOCTH,
B TOM YHCJIE MO TICUXOJIOTHH.

5. B paMkax paGoThI IO IOBBIIIICHUH Kade-
cTBa U 0€30MaCHOCTH MEIUIIMHCKOW TTOMOIIIH,
B TOM uncie cectpuHckoi, B 'BY3 HO «KJIL»
pa3paboTaHa METOAWKAa CO3JaHUS CTaHAAPT-
HBIX OIIEPAallMOHHBIX IIPOLEAYP C y4acTUEM
Ka)KJI0r0 pabOTHUKA CPEAHETO 3BEHA.

6. ObecnieyeHne Ka4eCTBEHHOM U JIOCTYII-
HOM MEIUIIMHCKOW MOMOIIM BO3MOXKHO IpHU
3¢ (heKTHBHOM B3aMMOJIEHCTBHH BCEX UJICHOB
MYJIBTUANCIMTUTMHAPHON KOMaH/IBI.
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COLUAJIBHOE BOCIIMTAHHUE. UCTOPUA U COBPEMEHHOCTbD

KnemantoBuu U.I1., Arubasioa U.A., Pomanosa H.C.
@I'BOY BO «Mockosckuil nedazocuueckuti 20cyoapcmeennslil yuusepcumemy, Mockaa,
e-mail: ip.klemantovich@mpgu.su, irinar324@gmail.com, nataromanova@mail.ru

CownpansHoe BOCIIHTAaHUE SBISIETCS HEOTHEMIIEMOH YacThIO PA3BHTHS M CTAHOBICHHS YEJIOBEKA KaK JTHYHO-
CTH, a Pe3yIbTaTOM COLHAIBLHOTO BOCIUTAHUS SBIACTCS CIIOCOOHOCTh MHAMBHIYYMa aJeKBaTHO B3auMOAEicTBO-
BaTh C OKPYKAIOIIMM MUPOM. MIHTepec K COnManbHOMY BOCIIUTAHHIO MPOSBIACTCS B IIEPHOJ INI0OAIBHBIX TIEPEMEH
B 00IIeCTBE, TAK KaK OHO BO3ZCHCTBYeT Ha (JOPMHPOBAHUE MEXAaHM3MOB M NEpEiadd TPAJUIHH HOAPACTAIOMIEMY
MOKOJICHHIO. B cTaThe mpencTaBieH colUanbHO-HCTOPUUECKUIl aHAIN3 MOHATHS «COLHAIBHOE BOCIHTAHHUE), UC-
TOKH €r0 BO3HHKHOBEHHs U cTaHOBJIeHHUs B Poccun. M3noskeHsl B3MIAIbI H MOAXObI POCCUICKUX YYEHBIX K IIPO-
OremMaM COLMAIBHOIO BOCIUTAHUS B pa3Hble HCTOpPHYECKHE Iepuonsl. COIHAIbHOE BOCHHTAHHE PACCMOTPEHO
KaK COCTaBJIAIONIAsl YacTh COLMAIBHOH IeJarOrMKH, KOTOPasi ChIrpaia OrPOMHYIO PONIb B €I0 CTAaHOBICHHUH Kak
OTJIeNBHOI oTpaciy Hayku. Oco0oe BHUMaHHUE YICICHO NMPo0IeMaM COLMAIbHOTO BOCITUTAHUS B SIOXY PAa3BUTHU
HMH()OPMAIHOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUI, HHTEPHET-IPOCTPAHCTBA U KaK PE3yIbTaT, KHOSPCONUaIN3ain
yenoBeKa. PaccMOTpeHBI MOIOXKUTENbHBIE U OTPHIATENbHBIE CTOPOHBI IU(GPOBOrO 00pa30BaHUs, BaKHOCTH CO-
OmrozieHus GanaHca MKy HUM M XKUBBIM OOIICHHEM Iefiarora 1 oOyuaronuxcs. B 3akimodennn Jienaercs BbIBOJ,
YTO HECMOTPsl Ha LIMPOKOE UCIIOIb30BAHUE B PA3IMYHBIX HAyKaX, TEPMUH «COLUAIBHOE BOCIIUTAHUE» 10 CUX IOP
HE UMeeT OAHO3HAYHOTO TOJIKOBAHHS.

KuroueBble ciioBa: BOCIIMTaHUE, IEAAIOIrHKa, COUHAJTBHOE BOCIIMTAHHE, COMAJIbHAaA Nelaroruka, icropus,
Ku6epc0uua.ﬂu3auuﬁ

SOCIAL UPBRINIGING. HISTORY AND MODERNITY

Klemantovich LI.P., Agibalova I.A., Romanova N.S.
Federal state budgetary educational institution of higher education «Moscow pedagogical state
Universityy, Moscow, e-mail: ip.klemantovich@mpgu.su, irinar324@gmail.com, nataromanova@mail.ru

Social education is an integral part of the development and formation of a human as a person, and the result
of social education is the individual’s ability to adequately interact with the world. Interest in social education
is manifested during global changes in society, as it affects the formation of mechanisms and the transmission
of traditions to the younger generation. The article presents a socio-historical analysis of the concept of «social
educationy, the origins of its emergence and formation in Russia. Set out the views and approaches of Russian
scientists to the problems of social education in different historical periods. Social education is considered as an
integral part of social pedagogy, which played a huge role in its formation as a separate branch of science. Particular
attention is paid to the problems of social education in the era of the development of information and communication
technologies, the Internet space and, as a result, human cyber socialization. The positive and negative sides of
digital education, the importance of maintaining a balance between it and the live communication of the teacher
and students are examined. In the end, it is concluded that despite the widespread use in various sciences, the term
«social educationy still does not have an unambiguous interpretation.

Keywords: education, pedagogy, social education, social pedagogy, history, cybersocialization

CounanbHOe BOCIHTAHME SBISETCS 00b-
eKTOM TIPUCTAIBHOTO BHUMAHHUA yUYEHBIX
Ha TPOTSHKEHWH BCEH MCTOPWHU PA3BHUTHS de-
noseuectBa. OcoOEHHO, B Hallle BpeMsi, KOTIa
COBPEMEHHOE COCTOSHHE OOILECTBa XapakTe-
pusyercs AeUIMTOM HPABCTBEHHOCTH, HH-
TEJUIMTEHTHOCTH, TYXOBHOCTH M BOCIHHUTAaH-
HOoCTH. DOpPMHpOBAaHWE HOBBIX >KU3HEHHBIX
LIEHHOCTEMN, OpUEeHTAllMs HA UHJIMBUAYaJIbHBINA
MOAX0M, OOBEKTHBHO OOYCIIaBIMBAIOT IOBBI-
LICHWEe HHTEepeca K TpodiieMe COLUaibHO-
IO BOCIIUTAHUSL.

B coBpemenHoM oOmiecTBe, jernas CTaB-
Ky Ha WHIUBUAYAIbHBIM TIOAXOA B pa3BH-
THHU, MBI 9aCTO 3a0BIBa€M O TOM, YTO YEJIOBEK
[0 CyTH CYIIECTBO COIMAJIbHOE M HE MOXKET
CYILIECTBOBaTh M30JUPOBAHHO, BHE COIMyMa.
ObmecTBo, Onmkaiiiee OKpyKEeHUE YeToBeKa
CIIy’)KUT OCHOBHBIM UCTOYHHKOM €T0 COLUaIIU-
3a1md, B KOTOPOH 0co00€ MEeCTO OTBOTUTCS
COLIMAJbHOMY BOCIIHTAHUIO.

B uctopuu 0Te4ecTBEHHOTO COLIUAIBLHOTO
BOCIIUTAHUS MHOTO TIOYYHTENBHBIX M SIPKHAX
COOBITHH, TIPE/ICTABIAIONINX HHTEPEC JUTS yue-
HBIX U TIPAKTUKOB, KOTOPBIE BCE Yalle odparia-
I0TCSI K MIPUHIUIIAM U CYIIIHOCTH COIIMATIBHO-
IO BOCIIUTAHUS.

ILlenpro Hamieil cTaTbu SIBISETCS aHAIINA3
«obpaza» conmansHOTO BocuTanus B Poccun,
B pa3HBIE DIIOXH, UCTOKOB €T0 BOSHUKHOBEHUS
U CTaHOBJICHUS.

Pe3yabTaThl Hcce10BaHUS
U UX o0Cy:KIeHne

CoumansHoe BOCIUTAHHE 3apOAMIIOCH €I
B YCJOBHSIX INEPBOOBITHOCTH. B mepBOOBITHBIX
O0LIMHAX BOCIIMTAHUE WHCTUHKTUBHO HOCHIIO
KOJUIGKTUBHBII Xapakrep, OOIIMHA BbICTyNala
B POJIM COBOKYIHOTO Bocrurtaresns. Bee neru
BOCIHTHIBAIMCH B JTyXe MOMYNHEHHS TMYHBIX UH-
TepecoB UHTEpPecaM OOLMHBI, YTO COOTBETCTBO-
BaJIO IOTPEOHOCTSIM KHM3HH JIPEBHETO YEIOBEKA.
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IlepBble ynmoMuHaHMS O Xapakrepe Cco-
LHUAJIBHOTO  BOCIHUTAHUS MOPOCICKUBAIOTCS
B TpyHax japeBHerpeueckoro ¢uuocoda Ilma-
TOHA, KOTOPBHIM paccMaTpuBaid BOCIHTaHUE
B pycCll€ OPYTUX aCMEeKTOB JKU3HU M CBA3BIBAJ
BO3MO)XHOCTh M3MEHEHUsSI OOIIEeCTBA C CHUCTE-
MOMW KOJUIEKTUBHOTO BOCHIUTaHUs. MBICIUTEIb
TaKKe MHUCAN O TOM, YTO BOCIIUTAHUEM JOJKHO
3aHUMAaThCS TOCYTapPCTBO, & HE CEMBbSI.

Y BOCTOYHBIX CIaBsH TPOIECC BOCIIHTA-
aus aerei (IV mo IX B.B.) ObT HEOTHETUM
OT KMU3HCACATCIbHOCTU INICMCHU U IIPOUCXO-
AT TOCPEACTBOM BKIIFOUCHU A Z[CTGP'I B pasjini-
HbIC BUJbI JCATEIBHOCTU B3POCIBIX (TPYIO-
BYIO, XO3HCTBEHHYIO, pUTYaITbHO-00PSIOBYIO
U T.0.). B To BpeMs TmemarorndecKuii CMBICIT
HecIIi oObIvan, HapaBJICHHBIC HA BRIPAOOTKY
OEpEeKHOTO OTHOILCHUS K MPHUPOJIE, PE3yibTa-
TaM Tpyda U IOYUTAHUC CTapLIUX.

[TonpocTku, KOTOpBIE AOCTUTATH MOJIOBOM
3pEeNOCTH TPOXOAMIN TIOATOTOBKY, B IIPOIECCe
KOTOPOW OHU YUMJIFICh OXOTUTHCS U U3TOTaBIIH-
BaTh OPYAUs TPy, Pa3BUBATH BEIHOCIHBOCTH,
TUCITUIUINHY, a8 TaKKe MPUOOIIATUCh K Pelu-
TCHO3HBIM 00bryasiMm. [1oAroToBKa 3aBepIanach
OOpsSIZIOM WHUIMAIIMK, FOHOIIM JIOKa3bIBaIH
repe]] TIEMEHEM CBOIO COIHAbHYI0 U (hU3H-
YECKYFO 3PeJIOCTb.

Baxnsie nemarornyeckue (GpyHKIHUH, KPO-
MC pUTYyaJiOB, BBINOJJHAIN IPEAaHUA, MCCHU,
JICTCHbI, B KOTOPbIX HAKaIlJIMBAJICA OIIBIT I1O-
KOJICHWIA, a BBICIIIMM HJICAJIOM 4JIeHa OOIIMHBI
CUMTAINCH CHUIIa, CaMOO0IalaHne, XpadpoCTh,
TPYIOIIO0HE W CIIOCOOHOCTh 3aIIUTUTBH POJI-
HYTO 3€MITIO OT HAOETOB Uy)K€3eMHBIX TUIEMEH.

B VI Beke ¢ mnosiBiaeHreM OOIIMH y BOC-
TOYHBIX CJIaBSAH 6I>IJII/I PacnnpoCTpaHCHbI TAKUC
(opMBI BOCITUTAHUSI KaK: KOPMWJIBCTBO, pe-
MECJICHHOE YYEHHYECTBO, KYMOBCTBO, TPHJI-
HUIBI U Ap. A pa3BUTHE YKOHOMHYECKHX IPO-
meccoB (VIII — IX B.B.) IpHUBEIIO K BBIICTICHHUIO
13 KOJUICKTHBA — MaJlOil CeMbH, KaK CaMOCTO-
SITENIbHOM XO34MCTBEHHOW sAueliku. W Bocnu-
TaHUEM JIeTeH HAUMHAIOT 3aHUMATbCsl OTEIl
1 MaTh. Bocniuranue u3 BceoOIero, CTaHOBHT-
Csl CEMEHHO-COCTIOBHBIM.

ITocnie nmpuHATHS XpUCTHAHCTBA B X BEKE,
(YHKIMIO BOCIUTAaHUST M OOyueHHs Oepér
Ha CC6$I LCPKOBb, BBICTYIIAsA IJIaBHBIM HapoOd-
HBIM HAacTaBHUKOM. KueBCKHUE KHA3BS OTKPbI-
BalOT YYWIIHIIA, B KOTOPBIX BCEX JIeTel (He 3a-
BHCHMO OT COCJIOBHIA) 00y9alIv 10 OMHAKOBO
nporpamme. OCHOBHBIMH TIPEAMETaMH OBLTH
MMCbMO, TpaMMaTHKa, PUTOPHKA, reorpadus,
LIEPKOBHOE TEHUE, 3BE3T03HAHNE.

bonpuiyto pons B BOCIUTAHUU B TOT MEPH-
O] UTpaJia JUTeparypa — KATUS U TOyYeHHUS,
KOTOPBIE YUUIIH )KUTh COOTBETCTBEHHO HOpMaM
XPUCTHAHCKON JTWKH. Hambonee wu3BecTHOE
«3apemanue Bragmmupa MoHOMaxa IeTsam».
OrpoMHOe BHHMaHHE B BOCIIMTAaHUM IOApac-

TaAlOIIEro TOKOJIEHUs] KHEBCKHMH KHA3b Bia-
JUMUpP OTBOAWJ PAa3BUTHUIO TaKUX KaueCTB
KaK WHHUIMATHBA, aKTHBHOCThH, CaMOJIESATEIb-
HOCTb, TPYJOTIOOHE, BEIPA0OTKA MPUIISKAHUS
1 yaruBocTH. OH cunuTan oOpa3oBaHUE OJHIM
M3 BaXHEUIIKX CPEICTB BOCIHUTAHUS JETEH.
3HAYUMOE MECTO OTBOAMIIOCH BOCIIUTATEIHHO-
My BO3ACHUCTBHIO Ha JIETEH JMYHOTO MpUMepa
B3POCIIBIX, IPUYYEHHUIO UX K COOIOIEHUIO 00-
IIEYEIIOBEYECKUX HOPM MOPAJH, BOCITUTAHHIO
HPaBCTBEHHOCTH, Yepe3 COBEPIIEHHE TO0OPBIX
MTOCTYTIKOB TI0 OTHOIIEHHUIO K npyrum [1].

OrpoMHOE BIHSHHE Ha COLHAIBHOE
Bocriutanue B XVI Beke oxkaszwsiBan «Jlo-
MOCTpOI» — TpooOpa3 MepBOH MPOTpPaMMBbI
BOCIUTAHHSA  TIOIPACTAOIIEr0  IMOKOJIEHUS,
HANMCAHHBIA  CBSMIEHHUKOM CHIBBECTPOM,
HacTosiTesieM brarosemeHnckoro cobopa Mo-
ckoBckoro Kpemurs.

Bocnuranue mno «Jlomoctporoy» Hampas-
JICHO Ha Pa3BHUTHE Y JIETeH OTBETCTBEHHOCTH
nepes] TOCYIapCTBOM, IIEPKOBBIO M POTUTEIS-
MHU. [ paMOTHOCTD HE SBISIETCSA MEPBOCTEIICH-
HBIM YCJIOBUEM BOCITUTAHUS U aJpPECOBBIBACT-
Cs1 MyXOBHOMY COCIIOBHIO U JTIOISIM YHHOBHBIM.
HauBpiciias nenp BOCIUTAHUS — IYXOBHAS MYy-
JIPOCTh. A METO/BI BOCIIUTAHUS — HaKa3aHUS
(BKITFOUAsT PUBUICCKHE) M METOBI TIOJABIICHIS
BoNH [2].

XVIII croneTtue cudTaeTcs NEPUOIOM
npeoOpa3oBaHMs MEAArOrMYSCKUX TPaaUIUi
B Poccun. Haspena HeoOXOOMMOCTb CBETCKO-
T0, TOCYJJapCTBEHHOTO PEryIIMPOBaHUS 00y4e-
HUS ¥ BOCITUTAHMUSL.

Pedopwmer [Terpa I B o0macTu mpocBemieHIs
UMENIA BKHOE 3HAYCHHE NJISI PA3BUTHS ITUX
mporieccoB. brarogapst UM MosIBUIIUCE TOCyaap-
CTBCHHBIC Y4eOHO-BOCHHTATEIbHBIC, Mpodec-
CHOHAIIbHBIE YUYPEXKICHHS, OCYIIECTBIISIOIINE
obmiee o00pa3oBaHrMe W TPOQPECCHOHATBHYIO
noAroToBKy: IletepOyprckast yauTtenbckas ce-
MUHapUs, AKageMusi HayK, >KCHCKUE CBETCKUC
yueOHbIe 3aBejicHUs. B ryOepHUsIX OTKpbIBa-
JICh TOCYAaPCTBEHHBIC HAYAIbHBIC LITKOJIBI, 00-
yuaromue aereit 10-15 nert.

B niepuon nmpasnenus [lerpa I 6p11u co3na-
HBI U Hale4aTaHbl npaBuia noseaeHus «lOno-
CTH YECTHOE 3epIayio, WIW TMOKa3aHUE K KU-
TeiicKoMy 00X0XKIEHHIO, COOpPaHHOE OT Pa3HBIX
aBTOPOBY», KOTOPbIE YIPEXKIAIHCh OyKBapem,
HPaBOYUYCHHUSMU U BKJIIOYAIM TPaBHJIA TTOBE-
JIEHUS B PA3IMYHBIX CUTYallUsX ¥ HOPMBI ITH-
kera [3, c. 55-61]. B mepxoBHOM 00pa3zoBaHIH
OblTIa OpraHW30BaHa CETh JYXOBHBIX CEMHHA-
puii 1 apXUEepPEeNCKUX LIKOJL.

OnuH U3 BEIUKUX AesITeNeH TPOCBEILCHUS
neTpoBckod »noxu M.B. JlomoHOCOB caenan
OTPOMHBIA BKJaJ B Pa3BUTHE COLMAIHHOTO
BocnuTanus B Poccuu. YueHblil omnpegenui
BOCIIUTAHUE OCHOBHBIM (DAKTOPOM pPa3BUTHS
JIMYHOCTHU: «... MOJIOABIX JIIOIEN HEXKHBIE Hpa-
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BBI, BO BCE€ CTOPOHBI TMOKUE CTPACTU U MST-
KHE€ MX M BOCKY TOJOOHBIC MBICIH JOOPBIM
BOCIIUTAHUEM YIpaBisitoTes» [4, T. 7, c. 121].
Taxoke OH Mpemynpexai, 4To OIMNOKH B BOC-
MMMTAaHUH, MOTYT MPHUBECTH «HA HEMpPaBbIil
IIyTh IOHOIIECTBO, MPUCTYIMAIOIIEE K HAyKaM,
B HEKHBIX yMaX BKOPCHSIOT JIOKHBIC TIOHSTHUS,
KOTOPBIE I10CJIe UCTPEOUTHh TPYIHO HIU U BO-
BCE€ HEBO3MOXKHO» [4, T. 7, ¢. 582].

Kak cTopoHHHK WHAWBHYaTHHOTO TOIXO-
na, JIOMOHOCOB pEKOMEH/IOBaJI BOCIIUTHIBATH
JICTeH C y4eTOM HMX CKJIOHHOCTEH U CI0oco0-
HocTed. POpPMUPOBAHKE B MUHJIUBUYYME BbI-
COKOW HpPaBCTBEHHOCTH, TpyHoarodue, io0-
BH K HayKaM, 3HaHUSM SBISZIOCH OCHOBHOM
uenpto Bocnutanus. M.B. JlomoHOCOB cran
OCHOBOTIOJIO)KHUKOM TI€TarOTHYECKON ATHKH,
yKa3bIBaJl Ha MPUMEP B3POCIOTO B Ipolec-
ce BOCIHUTAHMS, YACTIsUT OOJNbIIOE BHUMAaHUE
CIIPaBEAJIMBOMY OTHOILICHUIO K YYCHHKAM,
IIOMOIIIA ¥ TOOIIPEHUI0 TaJAHTIUBBIX (CIO-
COOHBIX) meTeild. M roBopmI 0 HEOOXOTUMOCTH
CONNIACOBAHHOCTH JIEUCTBUM BCEX YUYAaCTHUKOB
00pa30BaTeNIbHOTO TpoIecca [5].

Exarepuna II Bo Bpemst CBOEro IIpaBIICHUS
MbITANaCh YTBEPAUTH CUCTEMY COCJIOBHOIO
BOCITUTaHHS, OTKPHIB B MOCKBE BOCIIHTATEIb-
HBIE JI0OMa, B KOTOPBIX JJaBAJIOCh MHHUMATbHOE
o0Opa3oBaHHe W BIAJICHHE peMecioM. Takum
BocniuTanueM Exarepuna xoTena co3naTh Tpe-
ThE COCJIOBHE «OOpa30BaHHBIX JIONCH, CIO-
COOHBIX CITY)KHUTh OT€YECTBY».

OmnpezienieHne TMEIaroruke Kak —Hayke
0 BOCIUTAHHH, CPEAN PYCCKUX YUEHBIX TIep-
BoiM aan H.W. HouxoB, coBpemennuk Eka-
tepunsl 1I. OH HacTamBan Ha OOIIECTBEHHOM
BOCITUTAHHUH, TOBOPUJ O TOM, YTO pPeOEHOK
JIOJIKEH MMETh dJIEMEHTapHbIC IpaBa, U, mpe-
JKJIe BCETo, MpaBo Ha cBoOoxy [6, c. 98].

Bo Bpems npasnenus Exarepunst 11 mpa-
BOCJIaBHBIE HJI€aJbl BOCIHMTAHUS CTalld CO-
CTAaBHOW YaCThIO HJICajJoB (HOPMUPOBAHUSI
noOpozerenbHOro rpaxkaanuHa. Ha mepBoe
MecTO OBUIM BBUIBHHYTHI 3aJlaud Pa3BUTHL
pasyma, a He 0Opa3oBaHUe cep/ra, 00s3aTelb-
HOCTH 0€3YCIIOBHOTO CIIEIOBaHHS TPABOCIIAB-
HO-PENINTHO3HON Tpajauluy ObUTa HapyIIeHa.
Ho Bo3pocmiee BHMMaHHE K BHYTPECHHEMY
MHpPY YelIOBEKa HE MPUBEIO K YTBEPKICHHUIO
HJICaJIOB HE3aBUCUMOMW JTUYHOCTH. [7, 8].

B XIX Beke umneparpuna Mapus @e-
JIOPOBHA PACHIUPSET CETh CHUPOTCKHUX TOMOB
Y YYWINI, OCHOBBIBAET HOBBIC 3aBEICHUS:
YUMJIHINA OJIAarOPOTHBIX JICBHII, BOCHHO-CHUPOT-
CKHE€ BOCIIUTATEIbHBIC JJOMA, OIBITHBIC BOCIIU-
TaTeNbHBIC JAOMA NJISl TIIYXOHEMBIX M CICIBIX
JETel, YYWIWIIA I COJNJATCKHUX JIouepeH,
OnmaroTBOpUTENbHBIE OOJBHUIIBI, TTOBHBAIb-
HBIA WHCTHUTYT, BIOBBU JOMA.

B nauane XX Beka HOSBIAIOTCS IEnaro-
TUYECKUE TPYAbl TAKUX BEIMUYANUIINX TIEIaro-

roB kak K.JI. Ymuuckwuii, H.W. [Tuporos, JI.H.
Toncroii, B.I. benunckuii, H.A. Jlobpomto-
608, [1.®. Jlecradr, JI.C. Beirorckuit u ap. Ux
Melarornyeckasl  JesTeNbHOCTh  HalpaBlieHa
Ha OTMEHY COCJIOBHBIX OTPaHWYCHHU B 0Opa-
30BaHUM, CO3JIaHUE COOCTBEHHBIX Iearoruye-
CKHMX TPAJULUNA U aBTOPUTETA OTEYECTBEHHOU
miKoJibl. B cBouMx paborax oHHM oOpamaiuck u
K ITpOo0OJIeMe COIMATbHOTO BOCITUTAHUSI.

Tak, yuenne K.J{. YmmHCcKOro, ocHoBaH-
HOE€ Ha TMPHUHIWIIE HAPOJHOCTH, OBLIO CBS-
3aHO ¢ (OPMHUPOBAHHMEM B Ipollecce BOC-
MUATAaHUS TAPMOHHYHO PA3BUTON JIMYHOCTH
pebenka. [T1aBHOI 11€11bI0 BOCIUTAHUS YIIIHH-
CKHY CUMTAJ pa3BUTHE MOTPEOHOCTH U JTIOOBU
K Tpymy. Jas ee mocTmkeHuss HEOOXOAMMBI
KadecTBa, KOTOPbIE MOKHO BOCIIMTATh B MH/IU-
BHJIyyM€ IIOCPEJICTBOM BHYTPEHHEHN J1yXOBHOMI
CWJIBI JIMYHOTO Tpy/Ja, KOTOPBIH HEOOXOIUM
U JJI4 TeJa YeJIOBeKa, U JIJIsl €ro TyIIHU.

Brnepseie B Poccun yuensrit C.T. Hlamkuit
co3/1aJ1 JETCKUi KITyO M JIETHIOIO KOJIOHUIO TS
JIeTe W TOAPOCTKOB, PEHIAIONINX PS/I COIH-
aJbHO — TEJArOTHYeCKUX MpoOJIeM JeTCTBa.
B Hux peredl cmacanu OT IypHOrO BIMSIHUS
YIULBI TPUBUBAS NPUBBIYKY TPYAUTHCA. OCHO-
BOU conumanabHoOU neaaroruku no [lankomy siB-
JSUTACH CaMOOOCTy)KUBaHHE, CAMOYTIPaBICHUE
Y TIOCTOSTHHOE 3aHATHE TPYIOM. [7, ¢. 22-24].

B sror nepuon B Poccun cozpaercsa vH-
CTUTYT JETCKOTO Cy/a, IIeIb KOTOPOTO 3aIUTa,
COIIMANBbHO-TICAATOTUYECCKAs TOMOIb U OX-
paHa JeTCTBa, KOOPAMHAIWS ACHCTBUU ApY-
TUX UHCTUTYTOB COLMAIM3ALMU AETei. Yue-
HbIE W TIPAKTUKHA 3aHUMAIOTCA pa3paboTKoit
CHUCTEMBI  BOCIHUTATEIHHO-UCIIPABUTEIHHBIX
YVUPSKICHUH JUisi OSCHPHU30PHBIX U HUIIUX
HecoBeplIeHHONeTHUX JeTeil. Co3natoTcs crie-
[IMATM3UPOBAHHBIE IEHTPHI Ha CpeJicTBa Oaro-
TBOPUTENBHBIX OPTaHU3AIHNA, KOTOPHIE OKa3bI-
BaIOT TIOMOIIb «MAJIOJICTHUM MPECTYITHIUKAM).

OxTs6pbckas pesomtonus 1917 roma cra-
J1a TIEPEIOMHBIM MOMEHTOM B Pa3BUTHUU UJEH
COIIMANBHOTO BOCHUTAHUS. BO3HUKIO MHO-
JKECTBO HANpaBICHUH, OTKPHIBAIOIINX HOBBIE
MIEPCIIEKTUBEl B PACCMOTPEHHUH W PEIIeHUHU
Mpo6JIeM CONMaIbHOMN 3aIUTHI U TIOMOIIH POC-
CUICKHM JIETSIM.

B 20-e roapl MOSBHMIIOCH IOHSITHE «CO-
[UAJbHOEC BOCHHUTAHHUE», HCIIOJIb30BABILEECS
B COKPALLEHHOM BU/JIE — «colBOCY». ColBocamMu
Ha3bIBAJIN TOCYAAPCTBEHHBIE OPTaHbI COIHAIb-
HO-TIPABOBOM OXpaHbl AETCTBA, YIPaBICHUS
JIETCKUMHU U ITKOJTLHBIMY YUPEKICHUSIMHE U JIP.

Btopoe 3HaueHue TepMUHA «COLUATBLHOE
BOCIIUTAHHUE» YIOTPEOJISIIOCh JJIsSi ONMUCAHUS
OOIIIECTBEHHOTO BOCTHTaHUs. EnuHOTrO TOI-
KOBaHHUS UCCIIEYeMOTO TOHSTHS B TO BpEMs
He OBLTO.

OnHako BCKOpPE «COIMATHHOE BOCIIH-
TaHue» MPUOOPETaeT KIACCOBBIM XapakTep
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U CBS3BIBACTCSI C IPOUCXOXJCHUEM YeJIOBe-
ka. [lon conmanbHBIM BOCITUTAHHEM HAYUHACT
TO/Ipa3yMeBaThCsl BOCIIUTAHNE COITUAIACTHYC-
CKOW JIMYHOCTH, MOpANbHbIE, dTHYECKHE IIEH-
HOCTH 3aMEHSAIOTCS KOMMYHHCTHYIECKON MOpa-
neto [9, 10].

A nocranosienue LIK BKII(6) 1936 . «O
MEJ0JIOTMYCCKUX M3BPAICHUSIX B CHCTEME
HapxommpocoBy», 6oprba ¢ pedurekcomoruye-
CKHMH, KYJIBTYPHO-HCTOPUIECKIMH, OHOTEHe-
TUYECKUMH H COIMOT€HETHYECKIMH KOHIIETI-
HUAMHU Pa3BUTHS U (DOPMUPOBAHUS JIMYHOCTH
HAJIOJIT0 «3aKPbLIay» B COBETCKOM MEaroruke
HCCIICJIOBAHUE COIUAIBHBIX (PAaKTOPOB, BIIUS-
IOIIMX Ha MPOLECC BOCIUTAHUS TUYHOCTH [11,
c. 191]. Ha cmeny counanbHOMY BOCIMTAHUIO
MIPHUIIET TEPMHUH «KOMMYHHCTHYECKOE BOC-
nutanue». ColuanabHOE BOCHUTaHUE (aKkTh-
YECKH MPEKPaTHIO CBOE CyIIecTBOBaHHE [12,
c. 102-103].

B 50 — 60 rogax ocyliiecTBsiachk Hay4Hast
pa3paboTka BaKHEHUIIUX IMPoOIeM BOCIHTA-
HUS, HEHTPAJIHHOE MECTO CPEIH HIX 3aHIMAaJIN
poOJIeMbl HPABCTBEHHOIO, MAaTPUOTHYECKOTO
Y MHTECPHAIIMOHAIBHOTO BOCIuTaHus. Beramu
POOJIEMBbI CONUATBHO-TIEIATOTUYESCKOH 3alln-
IIEHHOCTH JIETEH U IMOJIPOCTKOB, JUIS PEIICHUS
KOTOPBIX OpTaHH3yeTcs padoTa C JIeThbMHU BHE
IIKOJBI: OTKPBIBAIOTCS CIIOPTHUBHBIC CEKIIWH,
KPY>KKU pa3HO# HaIpaBICHHOCTH, aruTOpUra-
JIbl, KOHLIEPTHBIC TPYIIIbI, THUOHEPCKHE JIarepst
u T.A. He oOydaromuecsi HecOBEpLICHHOET-
HUE, TOCTHUTIIHE 16-JIeTHero Bo3pacTa ycTpa-
nBaroTcs Ha paboty [6].

Pa3BuBaroTCSl MIKOMBI-MHTEPHATHI, TPH-
3BaHHBIC TIOMOYb B BOCIHMTAHUU JCTEH,
HE UMEIOIIUX HEOOXOIUMBIX YCIOBHH JIsl BOC-
[UTAHUS B CEMbE WU JIMIIUBIIMXCS TOICYe-
Hus pomutenei [7]. s mo3uTUBHON couua-
TU3AIUH AeTel OpPraHU3yIOTCS BHEIIKOJIhHBIE
(hopMBI BOCIIUTATEIHPHONW PabOTHI — TPYIOBEHIE
00bEIMHECHHS, JICTCKOC TEXHUYCCKOE TBOpUE-
CTBO, CTAHIIMU FOHBIX HATYypaJIKCTOB U p. OHU
3aHUMAIOTCSl 3CTETUYCCKHM W (PU3NICCKUM
BOCIIUTaHHUEM, OpraHu3aIueit gocyra, npodu-
JTAKTUKOW O€3HAI30PHOCTH B OCCIIPHU30PHOCTH
JIeTei U MOAPOCTKOB.

B 70-x romax Bo3poXk1aeTcst HHTEpec K Co-
LMAJBbHOMY BOCITUTAHUIO, CBSI3aHHBIN C aKTya-
JU3aIUei MpoOJIeM pa3BUTHUSL COLUAIBHO-TIC-
JATOTUYECKNX (DYHKITMHA ITKOJIBI, COIUATBHOMN
ajanTanuy U conmanm3anuu. B padorax B.I.
bouaposoii, A.B. Mynpuka, M.M. IlnoTknHa
U JAPYTUX YUEHBIX HAPSAy C UCCIICIOBAHUSIMU
o0IIero xapakTepa HaKalIMBaIOTCS 3HAHHS
0 KOHKPETHBIX COCTABIISIONUX COLUAIBHO-
T'O BOCITUTaHUSI.

Pa3pabareiBaeTcss KOHIIETIIHS JIETCKOTO
KOJUIEKTHBA, OCHOBBI KOTOPOW 3aJIOKHUII TIe/a-
ror A.C. Makapenko. CormacHo 3TOH KOHIIETI-
LIMU IETCKUHN KOJIJICKTHUB — SIBIICHUE COLIMATTLHO-

MearoruuecKoe, CBsI3aHHOE C MPHOOIICHUEM
JIETe K KyJIbType, (OpMUPOBAHUEM BBICOKOH
HPaBCTBEHHOCTH, Pa3BUTHEM TBOPUYECKOW WH-
JIUBUTyaJIbBHOCTHU JIMYHOCTH [6].

K magamy 80-x TomoB MpoOSIBUIACH TIPO-
OremMa colMaIbHOTO CUPOTCTBA. YBEIUYHIOCH
KOJIMYECTBO BOCIHMTAHHUKOB HWHTEPHATCKUX
YUPESKICHUN — COIMAIBHBIX CHPOT U JCTEH,
YbU POJUTENH PEIICHUEM Cy/la ObUIH IIUIIIe-
Hbl POJIUTENbCKUX TipaB. s perieHust 3Ton
MpoOIeMBbl OTKPBIBAIOTCS CTIEHATBHBIE ITKO-
ael u IITY a8 HecoBepIIEHHOJIETHUX, OC-
HOBHasl 3ajjaya KOTOPBIX 3aKiIo4yaeTrcs B CO-
[UANBHON peabuauTaluy U aJanTaiuu JeTei
Y IOJIPOCTKOB [6].

ITompITKa HAYYHO-METOIUYIECKOTO aHAJH3a
MPAKTHKH COIUAIBHOTO BOCIWTAHHS, TOCITY-
JKUJIa OCHOBAHUEM JUTSI BO3POXKICHUS TTOHSTHUS
«TEaroTuKa CpeJbl», TMOSBICHHUS TEepMUHA
«cpefia KOJUIGKTHBa» M POXKIACHUS COIHAlIb-
HOW TIeNarorWkW, Kak HOBOHM OTpaciu Hayd-
HBIX 3HAHUM.

B xonme 80-x romoB 0o0pa3oBalvCh pas-
JIMYHBIC HAyYHBIC IIKOJIbI, Pa3padaThIBAIOIINE
TEOPUU ¥ KOHIICTIIIUU BOCIUTAHUS. YUCHBIC
JL.A. bounapesckas, O.C. I'azman, JI.U. HoBu-
KOBa ¥ IPYTHE, TPUBHOCAT HOBBIN CMBICI B 110~
HUMaHHE BOCIUTAHMA, IEIBI0 KOTOPOTO CTa-
HOBHUTCS BCECTOPOHHEE PA3BUTHE JINYHOCTH.
3agaun BocnUTaHMs: (OpPMUpPOBAHUE YYBCTBA
CBOOO/IBI, CITOCOOHOCTH K O0OBEKTUBHON CaMo-
OLICHKE, MPHOOIIEHNE eTeH K CHCTEME LIEHHO-
CTeH, yBaXKeHHE K MpaBUIIaM, HOpMaM, BOCITH-
TaHUE TOJIOKUTEIHFHOTO OTHOIICHUS K TPYIY.
KommyHHCTHYECKAsT WACONOTHA — PYIINTCH,
pacIycKaroTcsl MMOHEepCKass U KOMCOMOJIbCKas
opranmzanuu. Illkoma mnepenMeHOBBIBaETCS
B «00pa30BaTelbHOE YUPESIKICHHUE», a BHEI-
KOJIbHBIE YUYPEKACHUS, KOTOPBIC BBHITIOIHSIN
(GYHKIIMIO KOMMYHHCTHYECKOTO BOCIHUTAHHSA
JeTei, B «y4peKIACHHS JOMOIHUTEIHLHOTO
o0Opa3oBaHus». 3a IIKOJAMHU 3aKPETISIOTCS
¢byHKIMH 00yueHHs AeTe, a BOCIIUTaHUE MOJI-
HOCTBIO TIEPEHOCUTCS Ha CEMBIO.

B konme XX Beka commambHOE BOCIHTA-
HUE OTpaKajo COIMAIbHO-IKOHOMUYECKYIO
CHUTyalluI0 M OOOCTPHBIIHECS B OOIICCTBE
MpOOJIEMbI, TAKKE KaK POCT acOI[HAJIbHBIX SIB-
JICHUH, TaJCHUE YPOBHS XKU3HU HACENCHUS,
HEBBICOKUH 00pa30BaTeIbHBIA U KYJIBTYPHBIH
YPOBEHB B3pPOCIBIX U JP.

B Poccun mosiBiisieTcst moTpeOHOCTD B CIie-
[IUANACTE, 3aHUMAIONIMMCA TpobiIeMaMu Cco-
[IAAJTFHON TIOMOIMM W TIOAJICPKKUA JETCTBA.
N B 1991 rogy BBOAMTCS MHCTUTYT COLIMAIb-
HOW mexparoruku. B cucreme mnpodeccuo-
HAJBHOTO O0pa3oBaHMs YTBEP)KIAeTCs HOBas
CIEINUAHOCTh  «COIMANbHAS TeIarOruKay,
a B INTaTHOE pacHHCaHhe O00pa30BaTEIBHBIX
YUPSKJCHUN BBOIUTCS JOJDKHOCTH «COIIH-
aJbHBIN megaror». OTKPBITHE HOBOTO COILU-
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AJBHOTO MHCTUTYTA JIa€T OIPOMHBIN MMITYJIbC
JUISL TEOPETUUECKHUX, METOJ0JIOTHUSCKHUX, Ha-
YYHO-TIPAKTHUECKUX HCCIENOBaHUA B cdepe
JeSTeTbHOCTH HOBBIX KaJpOB M B WX IOATO-
ToBKe [12, 13].

Hayunass mkoma wieHa-KOppECIOHACHTA
Poccuiickoii akamemun oOpa3oBaHHsi AHATO-
must BukropoBuya Mynpuka «Conmanu3anus
U BOCIHTaHUE» ChITpasia OrPOMHYIO pOIb
B TIOSIBJICHUW W CTAHOBJICHWHU COIMAIILHOU TIe-
JTATOTUKY KaK OTIEIHHOTO HAIPaBJICHNS B HAY-
ke. OHO c(hopMuUpOBaAIOCH Ha 0a3e pa3IMYHBIX
HCCIICJIOBAHUN BOCIUTAHUS OOYYarOIIUXCS.
Ha ocHoBe moiy4YeHHBIX HaHHBIX Mynpuk
A.B. co3man KOHIENINH COIMATU3aIui U CO-
MATHHOTO BOCIIUTAHUS, Pa3paboTal mporpam-
MBI TI0 PAIy KypcoB B 00NacTH COIMANBHOI
IeJIarOTUKU ¥ COITMAILHOTO BocuTaHus [ 14].

Poccust Bo3Bpaiaetrcst B MUPOBOe 00pa3o-
BaTelIbHOE MPOCTPaHCTBO mocie 70-1eTHero
riepepeiBa. M3maercst mepeBogHas JHTEPATY-
pa, m3y4aercs 3apyOexHbIH ombIT [6, 12, 15].
Oprann3oBBIBAIOTCS TPO(ECCHOHATLHBIE CO-
00IIIeCTBa COLMAIBHBIX M€1aroroB, HaOUpaeT
CUJIy BOJIOHTEPCKOE IBUKEHHE, KOTOPOE OKa-
3BIBAET IMMOMOIIIb JICTSIM, HAXOMSAIUMCS B TPYII-
HOU >)KM3HEHHOM CUTYAalIUH.

ConmanpHasi TeJaroruka BBICTPAaWBAET
CBOM TEOPETHYECKHE KOHIICTIINH, CO3IaI0T-
CA MOJIENIM KOHKPETHOM MeJarornyeckon Jie-
SITEILHOCTH C HCIIOJIb30BAaHUEM Pa3IUYHbIX
oOpa3oBarelbHbIX TexHonoru. Tak, gokTop-
oM nenarornueckux Hayk M.II. KnemantoBuu
OblIa pa3zpaboTaHa MOIETh aKCHOJIOTHYECKOTO
Pa3BHUTHS TUIHOCTH, €€ COIMATN3AIM B yCIIO-
BUSIX Pa3BHUBAIOIIETO HAIIPABICHHS B COIMAJIb-
HOUM memaroruke. Monenab aKCHOJIOTHYECKOTO
Pa3BUTHSL JMYHOCTU IPEIIOIAracT MCIIOJNb-
30BaHWE TIOATAITHON OpraHW3alliy Mpolecca
COIMAJIM3AITMN Ha OCHOBE BHIOOpa CIOCOOOB
pelIeHnsl BaXXHBIX 337a4 — CTPYKTYPHO-JIOTH-
YeCcKHe WM MpoOIeMHbIC TEXHOJIOTHH. B Hel
MOTYT HCIIOJIb30BAThCSI UTPOBBIC TEXHOJIOTHUH,
JIOTIOJTHSIEMbIC ~ JIMAJIOTOBBIMH  TEXHOJIOTHSI-
MU, CO3MAOIIUMU KOMMYHHUKATUBHYIO CpeIy
Y PaCHIMPSIONIIMHE MPOCTPAHCTBO COTPYAHU-
4yecTBa B IIpoliecce cormanu3anuu [16, 17].

Taxum o6pazom, B 90-x romax coruaabHas
MeJIaroruKa OKOHYATEIbHO CHOPMHUPOBAIIACH
HE TOJILKO KaK TEOPETUYCCKas U IPaKTUYECKast
o0acTh, HO U Kak npodeccroHanbHas chepa,
OpHUEHTHPOBAaHHAS Ha TIOATOTOBKY KBalU(H-
LIMPOBAaHHBIX KAJIPOB, CTOSIINX HA 3aIUTE HH-
TEPECOB JICTCTBA.

B XXI Beke B OCHOBY (OpMUPOBaHUS
BOCIIUTATEIBHBIX IOJIXOJIOB JIOKUTCS Ty-
MaHUCTHYECKOE BOCIUTAHHWE. ODTOT MOIXOJ
OpHUEHTHPOBAaH Ha B3aWMOJIEHCTBHE Ieaarora
C JHMYHOCTHIO pe0EHKAa KakK IEeJOCTHBIM Ha-
yaJjioM, KOTOpoe 3aKiioyaeT B cebe Hambolee
BaXKHBIE MPOSIBICHUS AyXOBHOCTU. OCHOBHAs

MBICJIb, HA KOTOPO# Oa3zupyercsi TyMaHUCTU-
YECKUHU IMOJXOJ: JMYHOCTh — BBICIIAS COLU-
ajpHas 1eHHOCTh. COIMaNbHOE BOCIHTAaHUE
HaIpaBICHO CBOEBPEMEHHOE BEHISBICHUE, WH-
MUBHUITyaJIbHBIN TIOaX0m W A(h(EKTHBHOE pe-
HICHUE MPOOJIEM, BO3HUKAIOIIMX y YEJIOBEKa
B 00IIecTBe ¥ MPOQUIAKTUKY aCOIMAbHBIX
MIPOSIBJIICHUH JINYHOCTH.

B coBpeMeHHOM MHpe, B BEK BEICOKHX TEX-
HOJIOTHH, COIIMaTbHOE BOCHHUTAHHE paccMa-
TpUBAeTCS B KOHTEKCTE KMOEPCOLMATH3AINH,
HBJ’ISIIOH.ICﬁCSI MOIIHBIM COIHMAJIM3UPYIOIIUM
BEKTOPOM  (POPMHPOBAHUS CMBICIIOKU3HCH-
HBIX OPUEHTAIM ¥ COBPEMEHHOHN COIUAIBHO
AKTUBHOM KWU3HEHHOW TIO3MIIMEH 4YesoBeKa.
B mponiecce xubepcornmanmzanuu  GopMHPY-
FOTCSI HABBIKU B3aUMOJACUCTBUS C COLIMAIILHOMN
CpEeIol UHTEPHET-IIPOCTPAHCTBA, MPOUCKOTUT
CTaHOBJICHHE COIMAIbHBIX Hjeanos [18, 19].

Ceifuac Ha BCEX YPOBHSX CHCTEMBI 00-
pa3oBaHUS IIUPOKO HCHOIB3YIOTCS HHDOP-
MaIMOHHO-KOMMYHHKATUBHBIE ~ TEXHOIIOTHH,
TaKke Ha3BIBAIOIINECS «ITU(POBBIM 00yUe-
Huemy. Ilepexon k 1UppPOBOMY 00pa30BaHHIO
SIBIIIETCSI PeaNbHOCThIO Hamux gHeil. Cucre-
Ma u(poBOro 00Opa3oBaHUs MOMOXKET JETIM
B Oy/yImeM Jydiiie OpHeHTUPOBAThCS B HHPOP-
MaroHHoM mupe. Tak kak mugpoBoe odyde-
HHUE TTOPa3yMeBaeT CaMOCTOATENbHYIO pado-
Ty, peOCHOK C JeTCTBa Oy/IeT caM CTPEMHUThCS
k 3HaHusM. [{udpoBoe oOpa3oBaHue U30aBUT
YelioBeKa OT ropbl OyMar ¥ KHUI, a IUIaH-
IIeT 3aMEHUT paboune Terpaau. Pomurensm
HE TIPUETCS TPATUTh ICHBI'M Ha KaHIEISPHIO.
Tax kak B 1iupoBoi cucTeMe paboTa memarora
MOJIPa3yMeBaeT JIMIIb MTOMOIIb, OH 3aJ1aeT Ha-
MpaBJICHUE, 10 KOTOPOMY Pa3BUBAIOTCS YUCHU-
KK — paboTa y4uTesnen yrpoCcTUTCs.

Onnako, B UU(PPOBOM OOYyYEHHH peyb
0 BOCIHTAaHWW HE HJIIET COBCEM, XOTS BOC-
MUTaHWe ¥ OOy4YEeHHE SBISIOTCS OCHOBHBIMHU
COCTaBJISOLTIMH oOpa3oBanusi. Bocnura-
HUE B KOHTEKCTE O0Opa30BaHUs IMPEIoiaracT
«COIMAIBHYIO CUTYAIlMI0 Pa3BUTHUSY, OOIIe-
HUE ¥ MEKIMYHOCTHOE B3aMMOJICHCTBUE
YYaCTHHUKOB  00pa30BaTeNb-HOTO  IpoIliecca,
MEPeKUBAHUE W MPOKUBAHUE MMM CHUTYaIlUil
HPAaBCTBEHHOTO BBIOOpA, HA OCHOBE 3HAHUS
IMPUHATBIX B O6IIICCTBC MOpAaJIbHBIX HOPM.
WCcTOYHUKOM TakuX OTHOIICHWH, HOCUTEIEM
MOpaJIM U HPABCTBEHHOCTH MOXKET OBITh TOIb-
KO YEIIOBEeK.

[IpuHIMTT WHIWBUAYyATH3alMHA, OCTAaBIIE-
HUE 00yYaroIerocs: HaeIuHEe ¢ KOMITBIOTEPOM,
enié OOoJIbIIIe YCHIIUT OTPBIB O0yUEHUS OT BOC-
nuTaHusl. B mikosie peOeHOK MoyyaeT He TOJb-
KO 3HaHUS, HO U YYHUTCS B3aMMOJICHCTBOBATh
¢ obmiecTBoM, obpeTaet npyseit. Madopmanu-
OHHAas CHCTEMa 3HAYUTEIHFHO CHU3UT YPOBEHB
cormanu3zaiuu. CyliecTByeT W japyrasi orac-
HOCTB: CBépTBIBaHI/Ie COoMaJIbHBIX KOHTAKTOB,
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COKpaIlleHHEe MPAKTUKNA COIMATBHOTO B3aUMO-
JICHCTBUSI U OOIIEHHMS, YTO TMPUBEACT K WH/IU-
BUIyaJTU3My U OTMHOUECTBY. BaxkHO HaliTH Oa-
JIAHC MEXK/y HCIIOIh30BAHUEM BO3MOXKHOCTEH
KOMITBIOTEPa M JKHBBIM OOIIEHHEM IMeaarora
u oOyuvaromuxcs [20].

Kiaccuyeckoe colmanbHOE BOCIHUTAHUE
U BOCIHTAaHHE B KOHTEKCTE KHOEpCOIHau-
3allii B3aWMOCBSI3aHbI, MOTYT YCICIIHO J0-
MOJIHATD ¥ JaXKe MOIMEHATh APYT Apyra, Ipu
ONPENC/IEHHBIX ~ YCIOBHAX  (MHBAJIMIHOCTD
WK Tiepuoji OOJIe3HU YesloBeKa, MPOKMBAHKUE
B OTJAJIEHHOM pEruoHe W Jp.) obecrednBas
KOMIUIEKCHOE BocmuTanue. Ho oHuM Hepas-
HO3HAYHBI W HE JIOJDKHBI PaCCMATPUBATHCS
KakK IOJHOIICHHBIC AJbTEPHATUBBI APYT IpPY-
ry [18, 19].

BriBoanl

[loxBonst UTOT, OTMETHM, YTO TPOOIIEMBI
COLIMAJIbHOTO BOCITUTAHUsI 0COOCHHO 000CTpsi-
FOTCS B TIEPUO]T TIEPEIIOMHBIX MOMEHTOB H IJIO-
OanbHBIX TIepeMeH B obOmiectBe. U ceromns,
KOTJIa Ka)KJbI JICHb JIETAI0TCSl HOBBIE OTKPHI-
THS, MEHSIOIINE KU3Hb YeIOBeKa, MPOOIeMbl
COLIMAJIbHOTO BOCHHUTAHHWA HAYMHAIOT BOJHO-
BaTh HE TOJILKO UCCIICIOBATEIICH, HO M TIOJIUTH-
KOB M POJIUTEINEH.

Taxke Bce BBIIIECKa3aHHOE ITO3BOJSET
clenarb BBIBOJ, YTO HECMOTPS Ha IIMPOKOE
Y TIOBCEMECTHOE MCTIONb30BaHUE, TEPMUH «CO-
LMaTbHOE BOCIMUTAHME» JI0 CHX IOp HE MMe-
eT oOuienpuHsIToro 3HadeHus. OHAKO UMEH-
HO Omaromapsi COIMAJILHOMY BOCIUTAHHUIO
YEIIOBEK YCBaMBAET OOIEHPUHSATHICE HOPMBI
(KymbTYpHBIE, HPaBCTBEHHBIC) W TpaBWIIA TI0-
BEJICHHS, KOTOpBIE TO3BOJSAIOT €My YCIell-
HO peajM30BbIBaThCS M (DYHKIIMOHUPOBATH
B COLIMYME.

Muccuelt conuanbHOrO BOCIUTAHUS SIBIISI-
eTCs Iepejada COIMAILHOTO OIbITa OT CTap-
MUX K MIAAIINM, CO3JaHWe YCIOBHW IS
MTOJTHOLIEHHOW ~ caMopeasu3allii, camMopas-
BUTHS YEJOBEKa M TPEOAOJIICHHE COIHAIIb-
HOU Jie3aanTaluu.
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METObI ®OPMHUPOBAHUSA YKOJIOTMUYECKOM KYJIBTYPHI V¥ JTETEN
JOIKOJBbHOI'O U MUTAZJHIETI'O IIKOJIBHOT'O BO3PACTA

Cemepusa M.M., CaBBareeBa O.A.
I'BOY BO Mockoeckotl obnacmu « Yuuseepcumem «/{yonay (cocyoapcmeennulil ynugepcumem «/yoHay),
Ilybna, e-mail: semernia.mary@yandex.ru, ol_savvateeva@mail.ru

B nacrosmiee BpeMsi HKOJIOTHYECKHE IPOOIEMBI B MUPE M B YaCTHOCTU B HAIICH CTpaHE CTOAT JIOBOJIBHO
ocTpo. CIOKUBIIMECS SKOJIOTHYECKas CUTYalMsi 00yClaBIMBaeT HEOOXOQMMOCTh (POPMUPOBAHHMS Y BCEX CIIOEB Ha-
CEJICHHS BEICOKOTO YPOBHsI 3KOJIOIMUYECKON KyJIBbTYpPbl. BBICOKHIT ypOBEHB 3KOJIOIHYECKON KyJIBTYpPBI JIFOJCH MOXKET
OBITH CHOPMUPOBAH IPH YCIOBHH 3aKJIaJbIBAHUH SKOJIOTHYECKIX OCHOB BO BpeMsl 00pa30BaTeIbLHOTO Iporecca.
YcTaHOBIEHO, YTO 4eM MJIaJIIe BO3pacTHas Ipyra o0ydaromuxcs, TeM 3QGeKTUBHEE Mporecc 00y4eHus, cie1o-
BaTEJIbHO, 00y4aTh OCHOBAM JKOJIOTUHM CIEIyeT JACTeH ¢ paHHMX JIeT. DKOJIOInYecKoe 00pa3oBaHKUe — 3TO TPOIece
00y4eHHs1, KOTOPBIH TOJDKSH HAYMHATBCS ¢ CAMOTO PAaHHETO BO3pPacTa, Beb OH CIIOCOOCTBYET Pa3BUTHUIO H BOCIIHTA-
HHIO JINYHOCTH, GOPMHUPYET HABBIKK IPHUPOLOOXPAHHOI ACSITEIBHOCTH, PA3BUBACT HKOJIOTHIECKUE TIPEACTABICHHUS
1 BOCITHTHIBACT B YEJIOBEKE OEPEKHOE FKOJIOTMYHOE OTHOLICHHE K mpupoje. PaboTa mocBsiieHa uccieJoBaHuAM
MaTepuaoB II0 OCHOBaM IIelarOTHKH, IIPEICTaBICHbI TPAIUIIMOHHBIC i COBPEMEHHBIC METOIBI 00YUCHUS, N3y UCHBI
paznuuHble 00pa30BaTeNIbHbIC TEXHOJIOTUH, (OPMBI, CIIOCOOBI U CPEACTBA O0YUYECHHUS ¥ BOCIIMTAHUS 00YyYarOIIuXCcs,
HCHOJIB3YIOIIecs B 3k000pa3zoBaHnu. Kpome Toro, npeacTaBieHbl pe3yibTaThl IPUMEHEHHS Pa3INYHBIX METOJIOB
¥ TEeXHOJIOTHIT 00y4eHusI IpH paboTe ¢ JeTbMH Pa3IHIHbIX BO3PACTHLIX Iy B I. JlyoHa MockoBcKoi 00acTH.

KitioueBble ¢j10Ba: 9K0JIOTHsI, IPHPO/IONOIb30BAHME, IKOIOTHYECKOEe BOCIIHTAHHE, IKOJI0rHYecKoe 00pa3oBanue,
IKOJIOTHYECKOe MPOCBEeLIeH e, IKOTOTHYEeCKasi KYJIbTYpPa, COBPeMeHHbIE MeTOAbI 00y4eHusl,
TPaAMIHOHHBIE METO/IbI 00y UeHHsl, IKOJOTHUECKHe 3aHTHsI

METHODS OF FORMATION OF ECOLOGICAL CULTURE IN CHILDREN
OF PRESCHOOL AND PRIMARY SCHOOL AGE

Semernya M.M., Savvateeva O.A.
State budgetary institution of higher education of the Moscow region «University « Dubnay
(State University «Dubnay), Dubna, e-mail: semernia.mary@yandex.ru, ol_savvateeva@mail.ru

Nowadays, environmental concerns in the world and especially in our country remain a major challenge.
The current environmental situation makes necessary to form a high level of environmental culture among all
social groups. Such level of environmental culture can be formed if environmental foundations are laid during the
educational process. It is evaluated that the younger age group, the more effective the studying process, therefore,
children should be taught the basics of ecology from an early age. Environmental education is a studying process that
should start from an early age, because it contributes to the development and character education, forms the skills of
environmental activities, develops environmental concepts and teaches a child to respect the environment. The paper
is devoted to the research of materials in terms of teaching; it also presents traditional and modern teaching methods,
studies various educational technologies, forms, methods and means of teaching used in environmental education.
Moreover, the paper depicts the results of using various methods and technologies of teaching when working with
children of different age groups in Dubna, Moscow region.

Keywords: ecology, exploitation of natural resources, environmental education, ecological education, environmental
awaareness-building, ecological culture, modern teaching methods, traditional teaching methods,
environmental studies

OO6pazoBarenpHast TeAaroruyeckas es-
TEJNILHOCTh JIJIsl DKOJIOTOB BEChMa aKTyalbHa
1 00yCIIOBIIEHa OCTPON HEOOXOAMMOCThIO (hop-
MUPOBAHHUS SKOJIOTHYECKOW KYIBTYPBHI y pa3-
JIMYHBIX CIIOEB HACEJICHHUS, MOJTOTOBKOW BbI-
COKOKBaJM(PHIIMPOBAHHBIX KaJPOB B OOJIACTH
IKOJIOTHH JJ1s1 00pPa30BaTeIbHBIX YUPEKICHHH.

B Hacrosiiee BpeMst MOf dKOJIOTHYECKON
KyJABTYPOH TOHHMAIOT HCIOJB30BaHUE OKpPY-
JKaroLeH cpelpl, B OCHOBE KOTOPOH MOHHMA-
HHE ECTCCTBCHHBIX 3aKOHOB Pa3BHUTHS IIPH-
ponsl, mpu yudére OmmKaMmux # OyIyIIuX
MOCJIEJICTBUI M3MEHEHHUsI TPUPOIHON cpebl
[0Jl BJIMSHUEM aHTPOIOTeHHOro (akropa,
(hopMHpOBaHHE IKOJIOTHYECKOH KYIBTYphI 00-
LIECTBA HEBO3MOXHO 0€3 MPOCBETHTEILCKOM
JeATebHOCTH TeJaroroB B 3TOW 001acTy.
Dkoyornyeckasi Telaroruka — 93TO OTpacib

MeIarOrMYeCcKor HayKH, KOTopas M3yJaeT 3a-
KOHOMEPHOCTH  ()OPMHUPOBAHUSI  JINYHOCTH,
KOTOpBIE B CBOIO OYEPEAb XapaKTepU3YIOTCS
9KOJIOTMYECKOH BOCIHUTAaHHOCTBIO, 3KOJIOTH-
YECKHM MHUPOBO33PEHHEM, DKOJIOTHYECKUM
CO3HAHHWEM, OHKOJOTMYECKHM  MBIIUICHUEM,
JKOJIOTHUECKOH KylbTypoid. [1] OO6BbekTOM dKO-
JIOTUYECKOM TeNaroruku sBJIsieTCsl caM Ipo-
LeCC IKOJIOrnueckoro oopasosanus. [lpeamer
9KOJIOTHYECKON MEeNaroruku — (axThbl, Mexa-
HU3MBbI, 3aKOHOMEPHOCTH (OPMHUPOBAHUS JINY-
HOCTH, KOTOpas oOOJIaJlaeT 3KOJIOTUYECKUMHU
3HaHUSAMH, YMEHHUAMH, OTHOUICHUSAMH Ha OC-
HOBE B3aMMOJICHCTBHS 4eOBEKa W H3MEHse-
MOH UM IPUPOJHOU CPENBIL.

Llens vccnenoBaHus COCTOUT B U3yYEHUU
MaTepranoB U METOJOB IO MeIaroruke B ce-
pe IKOJIOTHYECKOTO OOpa30BaHMS Pa3IMIHBIX
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aBTOPOB 7Sl MIPOBEACHUS PKOJIOTHUYECKUX 3a-
HATUH C JIE€TBMHU II0 HEKOTOPBIM 3KOJIOTHYE-
CKUM aCHEKTaM C LENbI0 Pa3BUTHUS MX KOJIO-
TUYECKOU KYJBTYPBL.

MarepuaJibl U MeTOAbI HCCJIeTOBAHUS

B ocHoBe mccenoBaHus ISKUT H3ydeHUE
TPYAOB Pa3IMUYHBIX aBTOPOB Kak 1O OOIIeH
MeIaroTUKe, Tak U B c(epe IKOIOTHIECKOTO
oOpasoBanusi. [IpencraBiaeH ompIT caMoOCTOS-
TEJILHON TMEarorndeckoi AesTeIbHOCTH aBTO-
POB B 00111€00pa30BaTENbHBIX YIPESIKICHHSX T.
Jyona MockoBckoit oomactu B 2019 1.

Pesyabratsl ucciienoBanus
U UX 00Cy:KIeHue

boun mpoBenieHb! 3aHATHA B Pa3iIMYHBIX
00pa3oBaTeNbHBIX YUPEKICHUX U bubnnore-
Ke ceMmeiliHoro uteHus I. JlyOnsl. Bo3pacTHoit
JIuana3oH 00ydYarlolMxcs LIMPOKO BapbHUpPO-
BaJICsl OT JOUIKOJIBHUKOB 5 JIET 10 YYEHHKOB
cpenHel mkoiasl 6 knacca. OCHOBHBIMU 3aj1a-
yamu OBbIJIO M3y4E€HHE METOJIOB IEAarorvKy,
MIPUMEHSAEMBIX Ha MPaKTUKE HA CETOAHSIIHUI
JIEHb, MPOBECHUE 3aHATHH 1o TemaM: «Pac-
tutenbHblii Mup JyOHB» M «bropaznooOpa-
3ue. CoxpaHeHHE pEeIKUX BHIOB XKMBOTHBIX
1 pacCTeHU», CIeNyeT OTMETHTh, YTO 3aHATHE
I10 OCBEIICHUIO PACTUTEIIHLHOTO MUPA B KAXKJI0M
YUPEXKIESHUH U [0 BO3PACTHBIM IpyIIaM OTIIH-
yaeTcsi, BBUAY CBoell cneuuduku. B xaxaom
YUpEXKIEHUE TPUCYTCTBOBAJIA KOMIIJIEKCHOCTh
MIPUMEHSIEMBIX METOIOB 00yUeHHs (CoueTaHue
TPaIUIIUOHHBIX M COBPEMEHHBIX METO/IOB).

MeTtonbl 00yueHUsI B COBPEMEHHOM Iie-
JarorMKe MEeCTPAT CBOMM pazHooOpasueM,
MHOTHE W3 HHUX YK€ Hal€XKHO 3aKpENUINCh
B c(epe npenosaBaHys BO MHOIMX JTUCUUIUIN-
HaX, HEKOTOpBIE TOJIBKO HAUYMHAIOT AKTHBHO
HCTIONB30BaThes. [2] Metonsl oOydeHust pac-
CMaTpUBAIOT KaK B3aWMOCBSI3aHHBIE CIIOCOOBI
LIeJICHANPABICHHON JIeATeNbHOCTH TIefarora
n oOyuaromuxcs. [log meromamu oOyueHUst
MOAPa3yMeBalOT YepeaoBaHUEe CIIOCOOOB B3a-
HNMOZAEHCTBUS NpenojaBares 1 00yJaronmx-
cs1, KOTOpBIE TTOCIIEI0BATEIHHBI M HAIIPABICHbI
Ha JOCTH)KEHUE XapaKTEPHON AUNAKTHYECKON
uesnu. Bee MeToap! 00ydeHust OprueHTHPOBAHbI
Ha KaKyl-TO KOHEUHYIO LieJIb — HalpuMep, OC-
BOEHHE 3HaHWH 110 AUCLUIUINHE, TAKXKe METO
BKJIIOUAEeT B ce0sl IpeArnoaraeMble CpeacTsa
00y4YeHHS ¥ CUCTEMY JIEHCTBHI.

DKoornveckoe 00pa3oBaHUE, BKIIOYAET
B ce0s pa3NuuHOE COYETaHHE CaMbIX pa3Ho-
00pa3HBIX METOAOB OOyYeHHs, B HEM EIUHOU
KJIaccu(UKalud METOIOB HE CYLIECTBYET.
Yame Bcero B JKOJIOTHYECKOM BOCIHUTAHUU
JIOIITKOIPHUKOB M IITKOJIBHUKOB MJIa/IIIEH BO3-
pacTHOW Tpynmbl OOMIMPHO HCIONB3YETCS
creayromas kKiaccupukanys MeTonoB (Ha-
IJISITHBIE, CTIOBECHBIE, MpakTuieckue). O0bek-

ThI, TIPUPOJIHBIC MPOLECCHI, KOTOPHIC MO3HAET
1 JIOJDKCH MO03HATh PEOCHOK, TPEOYIOT HCITOIb-
30BaHUS CaMbIX Pa3HOOOPA3HBIX METOMOB, IS
TOTO YTOOBI pPEeOEHOK MHOTOTPAHHO ITO3HAI
OKpyXxarorieit ero mup. [1]

Harnsaasie MeTo1bI BO BCel CBOEH MOJTHO-
TE, Yalle BCEro MCIOIBb3YIOTCS Il 00yueHUs
JIETe JOMIKOJILHOTO BO3pacTa, TaK Kak OHU
MTOJTHOCTBI0 COOTBETCTBYIOT BO3MOYKHOCTH WX
MO3HABATENBHON JESITeIHHOCTH, TO3BOJSIOT
chopMupoBaTh y HUX YETKHE MPEICTABICHUS
0 MIPUPOJIC MHOTUX €CTECTBEHHBIX MPOIECCOB
B OKpYyKaronieii cpeze. [IpakTuueckue MeToIbl
KakK TpaBWIIO BCETJa MOAPa3yMeBaIOT MO CO-
00l UTPOBYIO NEATENHHOCTh B TOW WM WHOMN
(dhopMe, TeTsIM MOTYT OBITH TIPEICTABIICHBI dJIe-
MEHTApPHbIC XUMUYECKHUE OIBITHI U MOJICIIUPO-
BaHue. CJIOBECHBIC METOJbI — 3TO B3aMMHOE
coveTaHHe pacckasza, Oecelpl meaarora W je-
TEH, MOTYT BKJIFOYATh B CeOsl UTEHUE XyJO0XKe-
CTBEHHBIX TMPOU3BEIACHUN O >KUBOH IPHPOJIE
1 e€ OCHOBHBIX cocTaBistonux. CIOBECHBIE
METOJIbI UCIIOB3YFOTCS ISl PACIIUPEHUS 3HA-
HUW JIeTeil 0 IpUpOAE, CUCTEMATHU3AMN U UX
0000mmeHus. CroBecHble METONIBI Onarogaps
MOHATHOM SI3BIKOBOM (hOpME CIOCOOCTBYIOT
(hOopMHUpPOBaHHIO y AETel SMOIMOHAIEHO-IIO-
JIOKUTETHHOTO OTHOIICHHWS K TIpUpoae U eé
obwekTaM. [3]

B oskomormveckoM 00pa3oBaHWUM U BOC-
MUTAHUK JJIs1 JIOCTHIKEHUSI BBICOKOTO YPOBHS
3HaHUW HEOOXOIUMO CHCTEMa Pa3IHYHBIX Me-
T0/10B. KOMITIIEKCHOCTh METOIOB JTOJKHA TIPH-
CYTCTBOBATH IPH 00yUEHUH BCEX TPYTIIT BO3pac-
TOB. B Hacrosimuii MOMEHT CyUIECTBYIOT JIBE
OCHOBHBIC TPYIIIbI METOJOB: TPAJIUIIMOHHBIC
U COBPEMEHHBIC, HO MHOT'HE HCCIICI0BATEIN
CYUTAIOT MPHOPUTETHBIM CMEIIAHHBIA METO]]
(Mcmonp30BaHNEe COBPEMEHHBIX W TIPOBEpPEH-
HBIX BpEMEHEM — KJIaCCHYECKUX, METO/IOB).

TpaauLMOHHBIE METOABI OOyUYCHHUS HMe-
10T OJIHY OOIIYIO IIeJb: ATO Mepenada oOyda-
FOLIIUMCSI HOBBIX 3HAHUU W JIOBEJCHHE JI0 HUX
aKTyaJbHOH WH(GOpPMAIMH, JUIS JIOCTHKEHUS
MaKCHUMallbHOTO pesynbrara. [lms Toro, 4To-
OBI pe3yNIbTaT OB YCIIEIIeH Y 00yJaroIIerocs
JIOJDKHA OBITH XOPOIIIO Pa3BUTA aCCOLIMATUBHAS
MaMsITh, BEJlb 3HAHUS MPETIOAHOCAT B TOTOBOM
BuJie. B OCHOBE Takux METOJIOB JISKUT UHOP-
MaTHBHO-WJUTFOCTPATUBHOTO  JICATEIBHOCTD,
KOTOpasi BKJIFOUaeT B ceOs pa3IndHble POpMBI
pacckasa, Oecepl WM TToKa3a CO CTOPOHEI T1e-
Jlarora u JesITeIbHOCTH PEIPOILyKTUBHOIO Xa-
pakrtepa co cTopoHsI oOyJaromierocs. [4] Kmac-
CHUYECKHE METOABl OOYYCHUS HCIIOJIB3YOTCS
Ha MPOTSHDKEHUM MHOTHX BEKOB U IPUCYTCTBY-
IOT B COBPEMEHHOH IeJaroruaeckoi MpakTH-
Ke, HO y HUX €CTb PsiJl HEJIOCTAaTKOB TJIaBHBIM,
13 KOTOPBIX SIBJIICTCS TO, YTO OOydaroIIHecs
MOJTYYalOT 3HAHMS-IIAOIOHBI. YCTaHOBIECHO,
4T0 MH(OPMAIMOHHO-PENPOYKTUBHOE 00-
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legarornyeckune Hayku

YUCHHUE HC SBJIICTCA pPa3BUBAIOIINM. Tpa,un-
LIMOHHBIC (KJIACCHYECKHE) METOMbI BOIPEKH
CBOHMM HEJIOCTAaTKaM HCIOIB3YIOTCS Ha MPOTS-
KEHUH JIECATUIICTHH W TIPOIOIDKAIOT MCIIONb-
30BaThCsI B COBPEMEHHOM IIpoliecce 00ydeHus,
TPaJUIMOHHBIC METO/IBI emmé oaro OyayT Ha-
XOIUTh cebe MpUMEHEHHEe B 00pa30oBaTeIbHOM
ctepe, Onarogapst cBoei HaaéxHocTU. Cpenu
TPaJUIIMOHHBIX METOMOB OOYYECHHS BBIJEIIS-
IOT: JIEKIMIO, pacckas, oObsiCHEHWe, Oecermy,
y4eOHYIO0 TUCKYCCHIO, paboTy ¢ KHHUTOH, e-
MOHCTpAIUIO, YIIPaKHEHNUsI, B3aUMOOOYUCHHE,
na00paTopHyO paboTy, MPAKTUKY U CaAMOCTO-
sITeNbHY0 padoty. Bece w3 HUX MPUMEHSIOTCS
B COBPEMEHHOM MeJarornueckoil mpaxktuke [2].
B xagectBe mpumMepoB, OyayT pacCMOTPEHBI
T€ METOIBI 00yYCHHSI, KOTOPBIC OBLIN HUCIIOb-
30BaHbI Ha MMPAKTUYCCKUX 3aHATUAX B I. JIY6Ha
B 2019 r B mpoekTe « DKO3ZHAHUS.

Pacckaz — ycTHOEe W3NOXKEHHE Y4eOHOM
nH(pOpMAIK B TIOBECTBOBATENBHON (hopMme.
JlaHHBI METOA aKTUBHO HCIIOJb3YETCS Mena-
roraMy Ha BCeX dTarax o0ydeHus, N3MEHEHUIO
MoJIBEpraeTcs JHIIb Xapakrep, 00beM H IMpo-
JOJDKUTENBHOCTh pacckaza. Pacckas momkeH
M3JIAraThCs MOHSTHBIM U JJOCTYITHBIM SI3BIKOM,
MMETh KOHKPETHYIO IIeJTb, JIOTUKY H3JIOKSHHS
Y OMOITMOHATIBHYIO OKPACKY.

MeTton pacckaza aKTUBHO MPHUMEHSIICS
B 00pa3oBarebHBIX JIOIIKOIBHBIX YUPEKJIe-
HusX T. JlyOHBI, a Takke BO BpeMs 3aHSTHS
CO IIKOJbHUKAMH CPEIHEH BO3PACTHOW TpyI-
mel. B Xome mpoBeneHust 3aHITHHA, YCTaHOB-
JIEHO, YTO PAacCKa3 yYeHUKH BOCIPHHHMAIOT
OoJiee IOJIHO, 3aIIOMHUHAIOT OOJBIINH O0BEM
nHpOpMaIK, Hexenn npu ureHnd. Ooydaro-
1IMecsl akTUBHEE BOCIIPUHUMAIOT CJIOBa B (hop-
M€ pacckaza B IIOBECTBOBaTeNIbHOU (hopme,
TaK Kak 3/I[eCh MOXKHO TepeiTu Ha Ooree To-
HATHBIC U1 HUX (QOpMEI s3b1Ka. C TTOMOIITBIO
pacckasza meTsM Oblila TipencTaBiieHa WHGOP-
Marus 1o Kpacroit kaure MockoBckoit o0a-
CTH, OIIMCAaHbl MEPBI OXpaHbl U 3alIUTHI JIECa,
pacTeHus, KOTOPbIE BCTPEYAOTCS Ha TOPOJI-
ckux nanamadrax. CremoBaresnbHO, Y JIeTei
chopMupoBaNUCh HAaBBIKA NPUPOIOOXPAH-
HOH J1€STEIBbHOCTH.

Pacckaspl paziauyarorcsi 1o ENsiM: BCTY-
MUTEJIbHBIN, [MOBECTBOBATEIbHBIN, 3aKIIOUH-
TEJbHBIA: BCE TPU (POPMBI HCIIOIH30BAIUCH
B COUYETAaHWH C WILTFOCTpaIueil (mpe3eHTau-
eil) u obcyxkaerneM. MeTon okasaics BechbMa
TI0JIe3€H /17151 00y4YeHUs! JOITKOIBHUKOB, OH TI0-
3BOJIACT YCTAHOBUTH KOHTAKT C J€TbMHU.

beceoa ocymecTBusieTcss MOCPEICTBOM
JMajora U MMEeT BOINPOCHO-OTBETHYIO (hop-
My U3JIOKEHUs Tepeadu nHpopManuu coode-
CemHUKy s e€ 3akperuieHus. becema oTHO-
CUTCSl K OTHUM M3 CaMbIX TPEBHHUX METOJOB
0Oy4eHUsI, OHAa MCIIONb30Bajlach Ha IMPAKTUKE
emé qpeBHerpeueckuMu unocodamu, B yact-

Hoctu Cokparom. [S] Ilpumenenue Oecen
Ha MpaKTHKE [10Ka3aio, 4yTo 3TOT Impolecc 3¢-
(exTHBHEE TPOXOAMUT NPHU YCIOBHH TOTO, YTO
HeJaror TIIATEJbHO IPOLYMBIBAET CUCTEMY
BOIIPOCOB M TEM CaMbIM IOABOAUT OOydaro-
HIMXCS K TMOHMMA0 M YCBOCHHIO HOBOTO Ma-
Tepuasia, Ipyu MOMOLIM 3TOr0 METOJa TaKKe
MOXHO IPOBEPUTH YCBOCHHE MPEIBIAYIIEIO
marepuana. lIlocpeactBom Oeceapl memaror
MOXXET MOTHMBHMPOBATh YyYalllUXCsl K Paccyx-
JICHUIO, TEM CaMbIX Pa3BUBasl UX MBILUICHHUE,
BIIOCIIE/ICTBHY OOyYarOIUecsi HAYMHAIOT CPaB-
HUBATh U COMIOCTABIATH (PAaKTUUECKUI MaTepu-
a1, mpuOeraroT K TBOPYECKOMY aHaIHM3y CBOETO
OTIBITA MJIM Y€ IOJyYeHHBIX 3HaHUH. B xoze
Oecenbl MOXKHO OoJiee TOYHO y3HATh YPOBEHB
3HAHUH JIETEH, YTO B IKOJOI'MH OCOOECHHO BaXK-
HO, TIOHSITh, YTO MM HPABUTCS Ha 3aHATHSIX,
1 4TO OBl UM XOTEJIOCh Y3HATh.

Ha npaktuke merox Oecenbl MpUMEHSIICS
JIOBOJILHO 4acTo, MOCPEICTBOM JAMANora cra-
BUJIMCH BOIPOCHI, €CJIM OTBETHl OBbLIM HE CO-
BCEM KOPPEKTHBI, Pa3MbILUICHU IIEpeHaIpaB-
JSUTUCH B JIPYTOM HANpPaBJICHUH, TEM CaMbIM
Oecema TmepeBOAMNIACH B KOHTPOJIBHO-KOP-
pexunonnyto dopmy. Ilyrém meroma Oecenpl
BBISIBJICHO, YTO JIETH XOPOIIO 3HAKOMBI C OC-
HOBHBIMU TIPEICTABUTENISIMU JICKAPCTBEHHBIX
pactenuii. C oMoIIbI0 Oecensl yIaaoch BBI-
SICHUTD, C KAKUMH aCTIeKTaMH OXPaHbI OKpYKa-
IONIeH Cpe/ibl IETH 3HAKOMBI, 1 Ha KaKue HYyX-
HO 00paTuTh BHUMaHHE, YTOO0BI chOopMHUpPOBATH
y JeTell OCHOBHBIE 3KOJIOTMYECKHE 3HAHUS.

Merton oOwsacHeHuss TPUMEHSIOT Ha MIPaK-
THUKE U TOTO, YTOOBI M3JIOKUTH INPUPORY
Kakoro-jiuOo siBieHus, (akra Wim mporecca
oOyJarommMcsi, 0ObSICHEHUE Yallle BCEro Hc-
NOJB3YIOT TPH HM3YYCHUH TEOPETUUECKOTO
Mmarepuanbsl. OObsICHEHHE, KaK MPaBUIIo, MPo-
X0mUT B (OopMe MOHOJIOra, IA€ Ienaror pac-
KPBIBA€T  IPUYHUHHO-CICICTBEHHBIE  CBS3U
W OTHOIICHHS Kakoro-nubo mporecca. O0b-
SCHEHHE, KaK METOJ Ha MPAKTUKE MPUMEHSIOT
C yYallMMHCS Pa3IMYHbIX BO3PACTHBIX IPYIII,
HO HamOombIIas 3(pPEeKTUBHOCTh U aKTyallb-
HOCTh METOAa IpOsIBISETCS NpU OO0y4eHUH
B LIKOJIE. MeTox 00bsSICHEHHS BECbMa aKTyaJIeH
U IS JOIIKOJBHUKOB. JTO OOBSICHICTCS TEM,
YTO JIETH eulé TOJNBKO MO3HAIOT OKPYKAFOIIEeH
UX MUD U BCE SBJICHUS B HEM, KOTOPBIC BbI3bI-
BAaIOT Y HUX MHOTO BOIIPOCOB, Ha4MHas OT (hop-
MBI JINCTHEB JEPEBHEB U 3aKaHUMBAsL MPUPOL-
HBIMHU IIPOLIECCAMH, IO3TOMY OUYE€Hb BaXKHO
YETKO M B IOCTYITHOU OopMe OOBSICHATH JCTIM
BCE TO, YTO y HHUX BBI3BIBAET MHTEpEC, a TaK-
K€ TMOATOJIKHYTh UX K TOMY, YTOObI OH yCHIIU-
Basicsi. Bo Bpemst 3aHATHI MeTOJ 0OBSICHEHUS
crocoOcTBOBaI 0Oosiee OBICTPOMY YCBOCHHIO
Marepuabl I€TbMH, C IOMOIbIO HETO YIaJIOCh
MOKa3aTh JCTSIM Pa3HHUILy MEXITy 0c000 oxpa-
HSIEMBIMU TPUPOJHBIMU Teppuropusmu PO,
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OOBSICHUTB TIPO CTATyC penkocTH Buaa B Kpac-
HOM KHHIE, M KaKasl KaTreropus eMy HpHCBau-
BaeTcs. [5, 0]

Meton oOemoncmpayuu (METOI TIOKa3a)
CTPOUTCSI Ha OCHOBE TIOKa3a OOydJaroUmUMCs
JICHCTBHSI Pa3JIMYHBIX XUMUYECKUX U (pU3UYC-
CKHUX MTPUOOPOB, alaparoB, y4alluMCs TaK ke
MOTYT OBITh TPOJIEMOHCTPHPOBAHBI SIBICHUS
MIPUPOJIBL, B IETAJSX COOBITHS KU3HU, HATIISII-
HO pa3IMgHOTO POJia POU3BOACTBEHHBIE U Ha-
YYHBIE MPOLECCH. JIeMOHCTPAIIO NCTIONB3Y-
10T JUIsl 3aKperieHus MaTeprana, OHa MOXKET
HECTH TBOPYECKUH Xapakrep. Meroa TecHO
CBSI3aH C METOJIOM HMJUTIOCTPAIIMiA, HO OTIIMYHUE
COCTOHT B TOM, YTO OOYYarOIIUMCS TIPEICTaB-
JSI0T TUHAMHYHBIE H300paXeHHS, a B METOJIE
WUTIOCTPANAK, HAILAHOCTh CTaTH4YHA. [7]
JlBa 3THUX MeTOlla B OCHOBHOM IPUMECHSIOT-
Cs BMECTE C JpYyr JAPYrOM BO B3aUMOCBS3H,
B CBOIO OY€pEeAb OAMH METOJ JOMOJIHSET ApY-
ol U yCWJIMBAET €ro jaeiicraue. B cutyanuu,
KOTZIa JEMOHCTPUPYEMBIH TPOIIeCC WU SBIIe-
HUE JTOJKHO BOCTIPUHUMATHCS IETI0CTHO, TIPH-
HSTO MCIOJNB30BaTh COOCTBEHHO JEMOHCTpA-
uuto. B curyanmu, korjla HY)KHO PacKphITh
CYIIHOCTh SIBJICHUSI WX CBSI3b €r0 3JICMEHTOB
C JIPYTHMHU TIPOIIECCaMU HCIONB3YIOT HILIIO-
cTpanuio. B cBa3m ¢ BHeOpeHWEM B Tenaro-
THYECKHH TIPOIECC HOBBIX BHU3YaJbHBIX HC-
TOYHHMKOB TMOJa4¥ HH(POPMALUH, a HUMECHHO
KOMIIIOTEPOB, MTPOEKTOPOB, PA3IMYHOTO poja
BUJICOYCTPONCTB, BBIJACNICH JPYroil MeToa 00-
YYeHUs, IMEHYEMBI BHICOMETO/IOM.

Buodeomemoo wncnionb3oBalics U TOKa3a
JETSIM YBIIEKAaTeNbHBIX (paKkTaX O PACTEHHUAX
U UX 0COOGHHOCTSX. B 3akiroueHne Kaxoro
3aHATHS pedsTaM JEMOHCTPUPOBAJICS MYIlb-
towieMm [8, 9]. B 3aBepmienun mpocmoTpa
JIETH paccKa3bIBajH, YTO HOBOTO OHH M3 HETO
y3Hamu. CTOWT paccMOTPeTh BO3MOXKHOCTH
MIPOBENICHUS 3aHATHH B Oymyriem B popme BU-
JICOPOJTUKOB, ITOTOMY YTO TaK JIeTH OoJiee BHU-
MaTeJIbHBI U JIerdye BOCIPUHUMAIOT MaTepHall.

B nenom meTon geMoHCTpanuu JoKa3ai
cBOIO 3(h(]PEeKTUBHOCT, B TEAArOTHYECKOI
nesarenpHOCTH. OOydaronuecs ropasuio Obl-
CTpee ¥ KaueCTBEHHBIE 3aIIOMUHAIOT HEO0XO-
JUMBIH MaTepuall, Tak Kak OH MOJKPEIIsAeT-
Csl WULTIOCTPATUBHBIMU M300PaXKEHUSIMHU: TO
MOXET OBbITh, KaK IIPE3CHTAIUS, TAK U BUJC-
OpOJIMK IO 3aJaHHO# Teme. JlokazaHO, 4TO
BCE€ BO3PACTHBIE TPYMITHl O0yYarOIINXCSA TO-
pas3zmo mpoie 3aloMUHAIOT MaTepuall, eciu
OH COTIPOBOXKJAETCS MPE3CHTAINEH WITH Y-
UM HarIsigHbIM Marepuaiiom. [Ipu pabote
C J€TbMHU 3TO OCOOCHHO Ba)KHO, T.K. UX He-
00X0MMO YBII€Yh M CKOHIICHTPHPOBATH BHU-
MaHWe, a TPe3eHTAIU AKTHBHO CIIOCOOCTBY-
€T HTOMY.

Camocmosmenvuas paboma — 3T0 METO]|
00y4eHUsI, KOTOPBI HalpaBJIeH Ha MOJTy4YeHHUe

3HAHUM, OTIBITA U HABBIKOB C MTOMOIIBIO CaMO-
CTOSITEJILHOTO U3y4YeHUs 00y4YarONIMMHUCS TEO-
PETHUYECKOTO MaTepuia, C IEIbI0 OCMBICIICHUS
U 3alOMHHAHMSI HOBBIX 3HaHuUU. CaMOCTOsI-
TelbHAs paboTa MOXKET 3aKII0YaThCsl B OTpa-
00TKe KaKuX-Tu00 ACHCTBUH, MPUEMOB, TAKKE
OCYIIECTBIISATLCS TOCPEACTBAM IPOCMOTPOB
MPe3eHTANUN U BHICOPOIUKOB.

B xozme 3aHsTHII OBUIH TTOKa3aHBI BHJEO-
POJIMKY, HalpaBIEHHBIE Ha CAMOCTOSATEIBHOE
M3y4YeHHe, 3aTeM OIICHNBAJIach CTETICHb yCBOEe-
HUs Marepuaia. B kauecTBe caMocToATEIbHON
paboThI IeTSIM OBLIO MPEJIOKESHO BBITIOIHUTH
3aJlaHusl HA COCTABJICHUE MUIIEBBIX IICTIOYEK,
JUTSL TOTO YTOOBI OHH JTyUIIle TIOHSUTA B3aUMOC-
BS3M B DKOCHCTEME, HACKOIBKO OHHU Ba)KHBI
M KakuM 00pa3oM Ha 3TO MOXKET MOBIHUATH
yesioBeK. Ha caMocCTosITeNbHYI0 paboTy BbI-
HOCHJIOCh 3aJIaHUE, [IEJIBI0 KOTOPOTO SIBJISLIOCH
MOHSTB, YTO MOJIE3HOTO JAET MPUPO/IA YeIOBe-
YECTBY, JIETH MUCAINA CBOU BapUaHTHI M 3aTEM
JIOTIONTHSIIN IpyT Apyra. brmaromaps BeImonHE-
HUIO TaKOTO PojAa 3aJaHuil y mered chopMu-
pOBaJIOCh OEPEKHOE OTHOIICHHE K MPUPOJE.
Croutr OTMETUTh, YTO OOyYaroIIMecs ropas-
10 2PPEKTHBHEE YCBAaUBAIOT MarepHall, eciiu
OH 3aJIaHUE BBITIOIHSIETCS CAMOCTOSITEIHHO.

Bce ommcanHBIE BBINIE TPaaUIIMOHHBIC
METO/IbI TTPUMEHSIOTCS B y4eOHBIX 3aBE/ICHU-
X, Ha pa3jMuYHBIX CTYICHSIX OOpa3oBaHUs,
KaXIbIM B TOW MM WHOM CTENEHU J0Ka3all
cBoto 3pdexruBnocts. Cdepa oOpazoBaHHS
MOCTOSIHHO Pa3BUBAETCS, MOSBISIOTCS HOBBIE
WHHOBAIlMOHHBIE METOJBI 00yUeHUs, KOTOPhIE
o0JeryaroT mporecc oOy4IeHHs, HO TPaIuIn-
OHHBIC METOJIbl JOKa3aJii CBOK 3(P(PEKTUB-
HOCTb IIPOBEPKON BPEMEHEM.

B mocnennue necsruierus s Imeaaro-
TUKH aKTyaJIbHBIM CTal TOWCK HOBBIX HIH
nmpeoOpa3oBaHWe TPAJAUIMOHHBIX, XOPOIIO
M3BECTHBIX TIEJaTOTUYECKON HayKe METOO0B
0o0y4eHust, KOTOpsle MOTYT OOEeCHeuuTh B3a-
UMOCBSI3b  00pa30BaTeNbHON, pa3BUBAIOLICH
W BOCIIUTaTebHON (pyHKIMI 00y4eHus. B sko-
JIOTUHM B3aUMOCBSI3b (DYHKITHI OOy4eHHUsT 0CO-
OCHHO BaKHA BBHJLy OOMIMPHBIX (yHTaMEH-
TaJbHBIX HAYYHBIX 3HAHUI, KOTOPHIE BKIIOYAET
B ce0s 3Ta Hayka. [10]

[IpumensiemMble MeTOIbI OOyYEHHUS B Ha-
CTOSIIIMI MOMEHT KJIACCU(UIUPYIOT TIO TPEM
BUJIaM: [TAaCCUBHBIC, AKTHBHBIE U WHTCPAKTUB-
HBIE — KOKIBIN U3 HIX UMEET CBOIO XapaKTepH-
CTHKY, a TAK)KE€ yCIIOBHSI M CUTYaIHIO Harbosee
yaoOHyto s npuMeHeHus. Cpeau HanOosee
MCTOJIB3YIONIUXCSl HAa CETOIHSILIHUEA JCHb CO-
BPEMEHHBIX METOJI0OB OOYYCHHsS BBIICISIFOT
CIIeYIOIIUe: TPESHUHT, MOIYIbHOE OOy4YeHHeE,
MUCTAaHIINOHHOE OOydYeHHue, IEHHOCTHAs OpH-
EHTHPOBKA, KEHC—CTajy, KOYYHHI, POJIEBHIE
UIPBI, JIeJIOBask Wrpa, JICHCTBUE MO 00pasiy,
KpEaTHBHBIC T'PYIIIbI, pa30op «3aBajioB», pa-
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0orta B mapax, MeTol pedekcuu, METox po-
taui, wmeron «Jlumep—Bemombliy, MeTox
«Jletyuka», mMuQoIOreMbl, OOMEH OIBITOM,
MO3TOBOH INTYypM, TeMaTHYeCKHe OOCyXkJie-
HUS, KOHCANTHHI, y4acTHe B OQHUIMAIBHBIX
MEpPOIPHUSTUSIX, UCIIOJIb30BaHUE WH(pOpPMAIIU-
OHHO-KOMITBIOTEPHBIX TEXHOJIOTHI 00pa3oBa-
TEJbHBIC TPCHAXKEPBI, METOA CHUHEKTUKH [3].
[Ipu pabote ¢ gomkonsHUKamu T. JIyOHBI TIpH-
MEHEHHE COBPEMEHHBIX METO/IOB HE Takoe 00-
IMpHOE, KaK TPAJAWINOHHBIX, HO BCE KE OHHU
HAMEIOT MECTO OBITh.

OJHUM U3 COBPEMEHHBIX METOJIOB 00yue-
HUs gBIsieTcs paboma 6 napax. OH MpeICcTaB-
nseT co0OW B3aMMOCHCTBHE OTHOTO 00ydaro-
IIETOCs C IPYTUM, OHU COCTABIISIFOT Mapy APYT
C JIpyroM, TakuM O0pa3oM HaJaKUBAETCS
KOHTAKT MEXKIy HUMHU, TPOSIBIIIETCS oOpaTHas
CBSI3b U OIICHKA CO CTOPOHBI B MIPOIIECCE OCBO-
eHus HOBOH JestenbHOCTU. [Ipennonaraercs,
4YTO 00€ CTOPOHEI B Mape 001a/1al0T PaBHOIICH-
HbIMHU NpaBamu. [11]

B momxonsHBIX 00pa30BaTENbHBIX YUPEK-
JICHUSIX 3TOT METOJ ObUI MPUMEHEH Ha Mpak-
THUKE, OH XOPOIIO CIIOCOOCTBOBAJ Halla)KUBa-
HUIO JIPYKECKUX KOHTAKTOB MEXIY JCThMH,
IIOMOTall UM B Pa3BUTUU KOMMYHHKATHBHBIX
crtocoOHOCTEH. MeToa TPUMEHSUICS C TTOMO-
b0 MHTEPAKTUBHOTO 3aJaHUA, AETAM OBLIO
MPEUIOKEHO COOpaTh Masibl M Pa3OUTHCS
Ha Mapbl COOTBETCTBEHHO, B HMTOTE KaKIas
rapa Jo/bKHa ObLiIa Ha3BaTh TOT BUJ] PACTEHUS,
KOTOPBIA y HUX TIOXYYHJICS Ha M300paKeHUH.
B xome ero BwImomHEHHsS] OBUTH TIOAMEYEHBI
WHANBUAYaJIbHBIE OCOOCHHOCTH Ka)KJOTO pe-
o6¢nka. [lo pe3ympraTaM 3amaHus CTaNO SICHO,
KaKHe PacTeHUs, IPOU3PACTAIOIINE HA TePPHU-
Topuu I. J[yOHA NETH 3HAKOT, a C KAKUMHU UX
emIé MPEJICTOUT TO3HAKOMUTD.

Merton ucnonvzosanus uHGOPMAYUOHHO-
KOMNbIOMEPHbIX MEeXHON02Ul VCTIONb3YeTCs
B MEIAroru4eckor JAesTEeIbHOCTH MPHU MOMO-
1 COBPEMEHHBIX MPOTPECCUBHBIX CPEICTB
nepenayn MHGOpPMAMM K HUM OTHOCSTCS:
KOMITBIOTEPHI, [HU(PPOBBIE MPOEKTOPHI, HO-
yTOyKH, WHTEpPaKTUBHBIE JOCKH M TIpoUee.
Wuadopmanus, koTtopas TODKHA OBITH yC-
BOCHA OOydYarolIMMKCS BO BpeMs IpPOIEC-
ca mepenavyd 3HAHUM, COMPOBOXKIACTCS BU-
3yaJbHO-OOpPa3HBIMU JIaHHBIMH, 3TO MOTYT
OBITh Pa3TUYHOTO poAa TpaduKH, TaOIUIIBI
u BuAeoMaTepuainbl. [lOTOXKUTENBHBIM MO-
MEHTOM SIBIISIETCA TO, UTO N3ydaeMoe sSBJICHHE
Uiau 00BEKT MO3HAHUS, KaK U MPOIIECC MOKET
OBITH IOKA3aH B JUHAMMUKE.

Hcnons3zoBanne  MHOOPMAIMOHHO-KOM-
MBIOTEPHBIX TEXHOJOTHA WMEET IMpenMyllie-
CTBO TIepen IPYyrMMH MeToJamHu, Omaromaps
TOMY, YTO TIPEACTABICHIE YIeOHOTO MaTepuia
MOXKET OBITh JIMHAMHUYHBIM, BECh Marepuaj
WJIM €70 OT/CJIbHBIC 3JIEMEHThI MOTYT OBITh T10-

BTOPEHBI TPEoaBaTeIeM UK 00y4aroIuMCs
CaMOCTOSITeNIbHO, B Jit00O€ Bpems. DTO Ha-
MIPSIMYIO MJIH KOCBEHHO YBEIIMYMBAET MPOICHT
OCTaTOYHbIX 3HAHUH.

Hemocratkn MeToga HEMHOTOYHCIICHHBI,
HO OHU MMEKOT MECTO OBITh: B IPOIECCE HC-
MOJIb30BAHMST METOJ[a OTCYTCTBYET Y4YeT WH-
JTUBUAYAIBHBIX OCOOCHHOCTEW O0y4Yaronux-
Csl, XOTS COBPEMEHHas Iefaroruka oOpamaer
Ha 7TO oco0oe BHWMaHWEe. B OOJbIIMHCTBE
CIIy4aeB BO BpeMs MpoIliecca nepeaadn 3HaHu i
OTCYTCTBYET MHTCPAKTHUBHAS CBSI3b, C yYalllu-
MUCs, a TperojaBarejib HE HUMEET BO3MOXK-
HOCTH OKa3bIBaTh CTUMYJIMPYIOIIETO BO3JCH-
CTBUS HA CBOUX TOJIONIEYHBIX. [12]

MeTon mpuMeHsIICS Ha TIPAKTHKE BO BPEMs
MIPOBEACHNS KaXKIOTO 3aHATHSA, TPU TTOMOIIH
COBPEMEHHBIX CPEACTB TEXHHUYECKOrO obecrie-
yeHus:: HoyTOyka u npoekropa. MHpopmanus
JUtsi 00y4aroIuXxcs BHIBOAMIACH HA SKPaH Kak
B TEKCTOBOH, TaK M B HIUTFOCTPATUBHOI (hopme.
JeTsim ObLTH TIOKa3aHBI IPEACTABUTEH BHIOB
OOJIOTHOM, JTyTOBOW M TOPOICKOW PACTHTEIb-
HOCTH, TaK)Xe ObLIU MPEICTABICHBI KPACHOK-
HWKHBIC BHJIbI, BCTPCYAIOINUECS Ha TEppH-
topuu 1. Jlyona. [locpencTtBom merona Obuia
MpOBe/IeHa NHTepaKkTHBHAs urpa «Cros Urpay,
KoTopasi yrryOuia 3HaHUS JIeTel 10 OCHOB-
HBIM TIPEICTABUTEISIM COBPEMEHHOH (hIOpbI
1 QayHBbl.

MeTo/bl TIeNarornyeckoll MPaKTHKH BbI-
JICJISTFOTCS. CBOUM MHOT000pa3ueM, HEKOTOPhIS
W3 HUX HCIONB3YIOTCS TOJNBKO B YaCTHBIX yd-
PEXKISHHUSIX, MHOTHE HAIEXKHO 3aKPETIIUCh
B CHCTEME TOCYIapCTBEHHOTO OOpa30BaHUS.
B okonormyeckoM 00pa3oBaHHM 3a4acTyIO
MPHUCYTCTBYEeT COYCTAHME KaK TPaIUIMOH-
HBIX, TAK U COBPEMEHHBIX METOIOB O0yUYCHHUSI.
ITo pesymbraram ucclieIOBaHUS YCTaHOBJICHO,
YTO KOMIUIEKCHBIN TTOXOl B BBIOOPE METOIOB
HanOoJiee ONTHUMAaJCH, HauOojee MPUOPHUTE-
TEeH CMeIIaHHbIN MeToI. [3]

3aKjIoueHue

B xoxe u3ydyeHus JMTeparypHbBIX HCTOY-
HUKOB YCTAHOBJIEHO, YTO MHOTHE yUEHBIE CUU-
TalOT 3KOJIOTMYECKYI0 KyJIbTYypy COCTAaBHOH
4acThi0 00mIel KynbTypbl. CyIIHOCTh 3KOJIO-
TUYECKOH KYNBTYPBl MOXET OBITh paccMOTpe-
Ha KaK eIMHCTBO SKOJIOTMYECKH Pa3BUTOTO CO-
3HaHUS, KOTOPOE C OOJIBIIUM YCIIEXOM OyIeT
c(hOpMHUPOBAHO MPH NPUBUBAHUU IKOJIOTHYE-
CKHX LIEHHOCTEH Ha paHHMX JTallax XKU3HU ye-
noBeka. B cBs3u ¢ pepopmamu MuHHCTEpCTBA
MPUPOJIHBIX pecypcoB PD oyeHb HYKHO JIOHE-
CTH A0 KaXXI0TI0 KXUTEIA CTPpaHbl I/IH(I)OpMaI_[I/IIO
0 KITIOUEBBIX IKOJIOTHUECKUX MpoliiemMax.

Ilo pesynapraTam NpOBEAEHHBIX 3aHATUI
MOYKHO CJIeJaTh BBIBOJ O TOM, YTO YPOBEHb
M3JI0KEHHOTO Marepualia COOTBETCTBYET BO3-
pacty W MOXeT OBITh yCIOXHEH, BO3MOKHO
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paccMOTpeTh BapuaHT 100aBICHHS pa3IMIHbBIX
yrITyOnEHHBIX OJIOKOB.

[lo 3aBepIieHHIO HCCIIENOBaHUS BBISBIIE-
HO, YTO B PA3IMYHBIX IPyNIIaX CUJIBHO pa3-
JIMYAeTCs YPOBEHb 3HAHUA JETEH IO Pa3HbIM
JKOJIOTHYECKUM acleKTaM. JTO B CBOK Oue-
penb Moa4€pKUBAET BaKHOCTH IKOJIOIMUYECKO-
IO [IPOCBEILEHUS.

[Ipn npoBeneHMM 3aHATHN CIEAYET HC-
[10JIb30BaTh COYETAHUE PA3IMYHBIX METOIOB
9KOJIOTHYECKOr0 00pa30BaHUs, BOCIHMTAHUS
Y TIPOCBEIICHHS.
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OB OKCITPECC-METOJIE U HIEPEHOCHOM ABTOMATU3UPOBAHHOM
KOMIVIEKCE UWAEHTU®PUKAIIMU U KOHTPOJISI KAMECTBA
BYTUJIMPOBAHHOMU BOJbI

Besiozepos B.B., MapTsinos B.B.
Jlowckotl cocyoapemeennblii mexnuueckutl yrusepcumem, Pocmos-na-/[ony,
e-mail: 89054516201 @mail.ru

ITurtbeBast OyTHIMpOBaHHAS BOJA — OAUH M3 HaHOOJIEE YacTO IOACNIBIBAEMBIX IPOLYKTOB. MeETOIbI 110 KOH-
TPOJIO Ka4ecTBa U OE30MacHOCTH OyTHIMPOBAHHON BOJIbI, H3JI0XKCHHBIC B TEXHHYECKUX PErIAMEHTax M rocyaap-
CTBEHHBIX cTaHIapTax Poccuiickoii denepanyu Tpedy0T TOPOrOCTOSIIETO CIEIUATH3UPOBAHHOTO 000PY/I0BAHHUS
¥ KBaIU(UIINPOBAHHOTO [IEPCOHANA, HE MO3BOJLIIOT IPOBOIUTH aHAIN3 OBICTPO M HAa MECTE, a BEIOOPOYHOCTH KOH-
TPOJIst BIICUET 3a CO0Oi HEJOCTOBEPHOCTH JAHHBIX [0 BCEH MAPTHH, HA KOTOPYIO BBIAACTCS CePTH(HHKAT, HO caMoe
raBHOE — TpeOyeTcs U3bIMaTh U3 000POTa HCCIIEAyeMble 0OBEKTBI M HAPYIIaTh TePMETHU3ALMIO Taphl, YTO, TOMUMO
3aTpaT Ha KOHTPOJb, IPUBOAUT K MOTEPE TOTOBOrO MPOIYKTa Ul HOTpeduress. IMEHHO II09TOMY, C TOUKH 3pe-
HUS KapJIMHAIBHOTO pelIeHus npoOiieMbl KOHTPOJIS KauecTBa OyTHIMPOBAHHOM BOIBI M OOpBHOBI ¢ KOHTpadaKToM,
TPEIOKEHO BBECTHU CIIOMIHON KOHTPOJIb BBITYCKAGMOMN MPOIYKIMK 6e3 BCKPBITHS Taphl, a TAKXKE OCYIICCTBIATH
BXOJIHOH KOHTPOJIb B CETEBBIX MarasuHax, Il 4ero Oblia pa3paboTaHa MOZEIb IEPEHOCHOTO aBTOMAaTH3HPOBAHHOTO
KOMIIJIEKCa, Ha OCHOBE aJIaNTal[Mi METO/Ia BECOBOM MMIIEeAaHCHOH anekTpomeTpun (BUDM) k nutbeBoit Oy THIMPO-
BaHHOI Bojie. [Toy4nB aHHBIC C M3MEPHUTEIISt IMMHUTAHCA U BBIYUCIINB (PU3HUECKUE apaMeTphl Oy THIIMPOBAHHOM
BOZBL, (hopmHpyeTcst «obOpa3 MPOXYKTay, a OTKIOHCHUS I1apaMeTPOB OT «ITAJIOHHOIO 00pa3a» CBUIETEIbCTBYIOT
0 HE Ka4CCTBCHHOCTHU HJIN MOJ/ICIIKE IPOLYKTa.

KuroueBrble ciioBa: 6yTn.rmp03aHHaﬂ BOJA, JKCIIpecc-aHaJIN3, Kon'rpaq)alc'maﬂ npoayKuus, aBTOMaTHS“pOBaHHbIﬁ
l'lepel-lOCl-lOﬁ KOMILIEKC, 06[)2!3 JTa/IoHa

ABOUT THE EXPRESS METHOD AND THE PORTABLE AUTOMATED COMPLEX
OF IDENTIFICATION AND QUALITY CONTROL OF BOTTLED WATER

Belozerov V.V., Martynov V.V.
Don state technical University, Rostov-on-don, e-mail: 89054516201 @mail.ru

Drinking bottled water is one of the most commonly counterfeited products. Methods for control of quality
and safety of bottled water, as set out in technical regulations and state standards of the Russian Federation require
expensive specialized equipment and qualified personnel are not allow to analyze quickly and on the spot, and
the selectivity control entails the unreliability of the data on the entire party, which issued the certificate, but most
importantly — you need to withdraw from circulation the studied objects and to break the sealing of the containers
that, in addition to cost control, leads to loss of the finished product for the consumer. That is why, from the point
of view of a cardinal solution to the problem of quality control of bottled water and combating counterfeiting, it is
proposed to introduce continuous control of products without opening containers, as well as to carry out entrance
control in chain stores, for which a model of a portable automated complex was developed, based on the adaptation
of the method of weight impedance electrometry (WIE) to drinking bottled water. The data received from the RLC
meter and calculating the physical parameters of bottled water, forming «product image», and the deviations of the
parameters from the «reference image» does not indicate quality or fake product.

Keywords: bottled water, the express analysis, counterfeit products, automated portable complex, the image of the standard

CommacHo wmccnemoBannio  BusinesStat,
¢ 2014 o 2018 rox 00bEM mpoaax MUHEpalb-
HBIX ¥ NUTHEBBIX BOA B Poccum yBemuuwmics
Ha 16,2 %: ¢ 6,50 mo 7,55 mupa. mutpos. Coro3
MIPOW3BONUTENICH OyTHIMPOBAHHBIX BOJ OIlE-

TOYHOCTBIO OTPEJICITUTh KaYeCTBO M Iapame-
TPBI Oy TUIIMPOBAHHOM BOJIBI HETIOCPEICTBEHHO
B MecTa cObITa.

MaTepPIaJ'[bI M METOAbI UCCJICJOBAHUA

HUBaeT o0beM phiHKa B 190 mupa. pyOsei.
OnHako, WCXONs W3 JOKIAJa TIeHIUPEKTO-
pa «Poctexa» Cepres Uemes3oBa, B cpenHeM
no Poccuu ot 25 no 30% nutheBOMl BOABI —
MOJIIETIKA, @ B HEKOTOPBIX PETHOHaX IOt
danscudukara nocruraet 80 %.

Takum oOpazom, 3ajaua agantanuu 3¢-
(DEKTUBHBIX M HEIOPOTUX IKCIPECC-METOOB
B aBTOMAaTH3UPOBAHHBIC JIMHUU PO3JIUBA OyTH-
JUPOBAHHOMN BOJIBI SIBIISICTCS aKTYQJIbHOM.

Lenp wccnemoBaHus 3aKiIIOYaeTCs B pas-
paboTKe MOneNIHM TEePEeHOCHOTO aBTOMATH3H-
POBAaHHOTO KOMIUIEKCA, KOTOPBIA TTO3BOJIUT
32 KOPOTKHI OTPE30K BPEMEHU C BBICOKOM

B Poccuiickoit @enepaunu s KOHTPO-
7 KadecTBa M 0€30TacHOCTH OyTHINPOBAH-
HOM BOABI Ha NpeaupUsITUU (PyHKLHOHUPY-
eT cHCcTeMa TEeXHWYECKHX HOPM W TPaBHUI,
TOCYJapCTBEHHBIX  OTpacieBBIX CTaHAap-
TOB [1, 2], B KOTOpO#l OMUCAHBI CIEAYIOIIUE
MeTOoIbI [3—5]:

— METOAbl  CaHUTapHO-O0AKTEPUOJIOrHYe-
CKOI'0 aHaJIn3a;
— METO/IBI  OIpEeJeNIeHNs]  KOHLIEHTpa-

UM METaJUIOB W COAEepKaHUS MHUHEepallb-
HBIX NpUMecei];

— METOJIBl OIpEIETICHUsT OpraHoJeNnTHYe-
CKHX CBOMCTB.
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[TomMHuMO cTaHIAAPTHBIX METOIOB JIJISl OIIPe-
JICJICHUS] Ka4e€CTBa BOJIbI BO3MOXKHO UCIIOJIB30-
BAaTh CJEIYIOLINE METONHI [5, 6]:

— TUTPUMETPUYECKUI aHAIN3;

— CIIeKTpOohOTOMEPHS;

— TypOuguMeTpus 1 HeeIoMeTpHs;

— aTOMHO-a0COPOIMOHHBIA  CIIEKTPaib-
HbIM aHAJIN3;

— TUTaMeHHasi POTOMETPHS;

MeTonpl 0 KOHTPOJIIO KadecTBa W 0e3-
OMACHOCTH OyTHJIMPOBAHHOW BOJBI, H3JIO-
JKCHHBIC B TOCYJapCTBEHHBIX CTaHAapTaXx,
a TaK)Ke METOJbl U CPEACTBAa aHaJM3a BOJIbI,
KOTOpbIE MOTYT OBITh HCIOJB30BAHBI IS
JKCIpecc-aHalln3a, COJepXkKaT pPsJ KpUTHYe-
CKHX HEIOCTaTKOB:

— HEOOXOMUMBI  CTICIIHATTM3UPOBAaHHOE 000-
pYIOBaHHE U BbICOKOKBAIU(UIIUPOBAHHBIN
[IepCoHaI;

— TpeOyIOTCsl 3aTpaThl JACHEKHBIX CPEICTB
Y BPEMEHU Ha aHaJIN3;

— BBIOOPOYHBIN METOJ] KOHTPOJISI TOPOXK/Ia-
€T HEeJI0OCTOBEPHOCTD OIIEHKH Ha BCIO MApTHIO;

— HEOOXOIMMO TEPUOAMYCCKUA HU3bIMATh
MPOAYKIIMIO 13 000pOTa M BCKPBIBATH Tapy, YTO
BEJICT K IMOTEePE TOTOBOTO MPOJYKTA JIJIs TPOU3-
BOJIUTEIIS U TIOTPEOUTEIIS.

HNmMenHo mosTOoMy, AN KapAMHAIHHOTO
perIeHus IEPEINCIICHHBIX MMPo0IeM ObliIa pas-
paboTaHa MoOjEIb MEPEHOCHOTO aBTOMATH3H-
POBaHHOTO KOMIUIEKCA Ha OCHOBE aJlalTalluu
METOJIa BECOBOM HMMIIENAHCHON 3JIEKTpoMe-
tpun (BUDOM).

Jeno B ToM, CTaHmapT Ha Tapy W3 IIOJH-
sTIiIeHTepedTaiaTa Uil THUTHEBOM  BOAHI [ 7]
OIIPEICIISACT MPE/CbHBIC OTKJIOHCHHS OT HOMU-
HAJILHBIX Pa3MEPOB M MACChl Taphbl LIS OMPe/e-
JICHHBIX Pa3HOBUJIHOCTEW MPOIYKIIMHU, KOTOPBIC
HUKAK HE JIOJDKHBI OBITh BBIIIIE:

0,1 MM — 17151 reOMETPUYECKUX PA3MEPOB;

0,1 MM — JJ151 TOJIMHBI CTEHKHU;

10 % — m1st HOMHUHAILHOM BMECTUMOCTH,

10% — st Macchbl Tapel.

CrnenoBarenbHO, 3Has  MacChl  IIy-
CTBIX OyTBHUIOK oObeMoM 0.5 u 1.5 ;m, Mox-
HO B3BEIIMBaHWEM Ha DIEKTPOHHBIX Becax,
HE BCKpBIBas MPOOKH W 0e3 oTOopa MpOOHI,
ONPEIETUTh MIIOTHOCTh KHAKOCTH — p, (KI/M’)
B HeM 110 opmyiie [8]:

p,‘ :i—a (1)

e m, — W3MEPEHHBIN Bec i-ro o0pasiia B ¢aco-
BaHHOMU Tape, T;
m — 3TAJIOHHBIN BeC Tapsbl, T;
V — 9TanoHHbId 00BEM Taphbl, JI.

IIpu 5TOM 3HaYEHHs TUTOTHOCTEH ™pH
Pa3NUYHBIX  TEMIEPATypax  BBIYMCISIFOTCS
o popmyme [9]:

P203

T 1+B, (T —293)° @

Pr

IJie p, — IIOTHOCTh ITUTHEBOM BOJIBI IIPU TEKY-
el Temmeparype;
P59, — IUIOTHOCTD MUTHEBOH BOMIbI IpH 293 °K;
B — ko3¢ dunmeHT 00bEeMHOr0 pacIIMPEHHUS;
7°— TeKyIas TeMIepaTypa HCCIIeIyeMOM BOJBL.
JanpHeHmmM dTaroM  WACHTU(UKAITUU
napamMeTpoB OyTHJIMPOBAHHON BOJBI SIBJISETCS
H3MEpPEHUE EMKOCTEN BO31yXa U HCCIEAYEMOM
BOJIbl U TAHTEHCOB YIJa MOTEPb, YTO O3BOJISIET
BBIYUCIIUTD 3HAYCHUE OTHOCUTEIBHOM AUAIICK-
TPUUYECKOM MPOHULIAEMOCTH OyTHIMPOBaHHOMN
BOJIBI IO hopmyrte (3), OTIpeneNuTh THHAMIYe-
CKYI0 BSI3KOCTH 110 (hopmyste (4), 1utst uero HeoO-
XOJTUMO BBIYHCIHTH MaKPOCKOITHYECKOE M MU-
KPOCKOTIMUECKOe BpeMsl penakcanuu |8, 9]:

e=C /C, 3)
TIO = Ton% B (4)
3er,
=0 5
2e+1 )

g8 = (e—¢,)0T

, (6)
£+ 0T
e C — eMKOCTb JaTYMKa B BO3IYXE;
C ~— eMKOCTh JaT4hKa ¢ OyTHJIMPOBAaHHOU

H3M

BOJIOM;

1, — AMHAMUYECKask BA3KOCTb;

T U T, — MaKPOCKOITMYECKOE ¥ MUKPOCKOTINYE-
CKO€ BpeMsl peslakcaluu;’

® — IUKINIECKas 9acToTa;

N, U T, — TabJMYHBIC JIAHHBIE BO3/lyXa, 3arpy-
’KEHHBIC B KOMITBIOTED.

Wsmeputenn ummurtanca E7-25 (puc. 1) —
MPENU3UOHHBIE TPUOOPHI Kjlacca TOYHOCTH
0,1, koTopsie 00JIATAFOT BBICOKOH CKOPOCTHIO
W3MEpeHUH, TOJl YIpaBIeHHEM KOMIBbIOTepa,
YTO TIO3BOJIUT U3MEPUTH U BEIUUCITUTH HE TOb-
KO OTHOCHUTEIIbHYIO TUAIEKTPUICCKYIO TPOHU-
[IaEMOCTh U TAHTEHC yTJIa MOTEePh B JUATIA30HE
yactoT ot 1 xI'y 1o 1 MI'n, HO Takxe [10]:

— UHAYKTUBHOCTb;

— €MKOCTb;

— aKTHBHOE COTMPOTUBIICHUE;

— PCaKTUBHOE COTPOTHUBIICHHE;

— aKTHBHYIO POBOJIUMOCTE;

— PCAKTUBHYIO MPOBOAUMOCTb;

— 10OPOTHOCTb;

— TOK YTEUKH;

— MOJYJTb KOMIUIEKCHOTO COITPOTHUBIICHUS;

—yroa (a3oBOro CJABUTa KOMIUIEKCHO-
TO COMPOTHUBIICHHUS.
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Puc. 1. Usmepumenv ummumanca E7-25

Tak Kak, U3MEpPEHUsI IPOU3BOIATCSA
Ha OMpeAeNeHHBIX YacTOTaX M3 BCEro Jauara-
30Ha padoTsl E7-25, a 3HayeHue € crpeMuTCs
K | mpu BBICOKUX TeMIiepaTrypax, TO, 3aMEHHUB
IUKITUYECKYI0 4acToTy ® Ha 27f B (opmylie
(6), a TaxKe IMOICTAaBUB YaCTOTHI M3MEpPEHUI
1 U3MEPECHHbIC 3HAYEHUs] TaHI€Hca ymiia IOo-
TE€pPb U OTHOCUTEIbHOW AUDIIEKTPUUECKOH Mpo-
HUIIAEMOCTH Oy THIIMPOBAHHOM BOJIBI, BEIPA3UM
MaKpOCKOIIMYECKHE BpeMeHa peaKkcaluy po-
IyKTa IpU TEMIIEPAType OKPYKAIOLIEH CPEebl:

(e—1) I
16 f°n* g8 4n’f*’

T = e—1
2 4T ftgd

(7

[Tocne atoro mo dopmyne (5) ompenens-
€M MHUKPOCKOIIMYECKOe BPEMS HCCIIEIyeMOTO
MIPOIYKTa, a TIo popmyre (4) — ero TMHAMHIYC-
CKYIO BSI3KOCTb.

3aBHCUMOCTh KMHEMaTH4eCKOW  BSI3KO-
CTH OT TEMIepaTypbl BBIPAXKAKT (QOopMy-
1bl Bansrepa:

lglg(v+0.8):a+blgT, ()

a=1glg(v+0.8)-blgT,, )

. lg[lg(v, +0.8)/1g(v, +0.8)]

T,
lg =L
gT

2

. (10)

rae a u b — sMnupudeckre Kod3pPUImeHTsr;
T, u T, — cranjapTHas TeMmIeparypa »KHIKHX
u Bs3kux cpen (15°C, 40°C).

Jnst naeHTHOUKANK JKUAKAX U BA3KHX
MPOAYKTOB IO TEMIIepaTrype 3acThIBaHHs HC-
NoJB3yI0TCS QopMynbl Banbrepa, mpu 3Hade-
HHUU KHHeMaTHdeckoi Bszkoct 10000 mm?/c:

1glg(10000+0.8) =
1g(10000+0.8)—a

=a+blgT—>T=10[ b ] (11)

Pe3y.l'll>TaTbI HCCJIeJ0OBAaHUSA
H UX 00CyKIeHne

Takum 00pazoM, eciau BCTPOUTH EMKOCT-
HBII JJaTUUK B KPBILIKY Tapbl U BBIBECTH €0
OOKJIAZIKU HAPYXKY, TO TIOJIYYHB JIaHHBIC C U3-
MepHTeIsl MMMHTAHCA W BBIYUACIHB (U3M-
YEeCKHE TapameTpbl OyTHIMPOBAHHON BOIbI,
TTOJTYYMM «00pa3 MmpomyKTay (Tadmmia), a oT-
KJIOHEGHHS ITapaMeTPOB OT «3TAJIOHHOIO 00pa-
3a» OyJlyT CBUJICTEILCTBOBATh O HE KaueCTBCH-
HOCTH WJIH MOJJENKE MPOayKTa [8].

B wrore, monmenp aBTOMaTH3UPOBAHHOUN
CHCTEMBI DKCIIPECC-KOHTPOIIS TapaMeTpoB Oy-
TUJINPOBAHHOW BOJIBI OYJIET COCTOSITh W3 pa3-
pabOTaHHOM KPBINIKU-JIATYMKA HA Tapy H Iie-
PEHOCHOTO aBTOMAaTU3MPOBAHHOTO KOMILICKCA
JKCIPECC-KOHTPOIS (puc. 2).

[TapameTpsl, coCTaBISIONINE «00pa3 STaTOHA»

Ne Haumenoanue napamerpa O0o3Ha4eHe Pa3mepHoCT JlnanaszoH u3mepeHus

1 |Macca m KI' 0,25-20

2 | Oobem \Y% e (0,25-20)x10?
3 |IlmoTHOCTH p Kr/™? 0,5-2,0

4 |IIpoBomuMoOCTh G Cm(1/0m) 0,000001 - 0,2
5 | Emkocth C n® 1 —10000

6 | AudnexTprdeckast POHUIIAEMOCTh € D/ 1-1200

7 | MarnuTHast IPOHUIAEMOCTh u T'a/m 10°—-10"

8 | KuHemarnyeckas BI3KOCTb v Mmc 10°-10"

9 | JluHamuueckas BSI3KOCTh n Taxc 10°-10*

10 | Yacrora u3mepenust f I 25 —-100000
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Puc. 2. Mooens cucmemul sxcnpecc-koumpons

KOMMYTaTOP |
m-m'rm
= =
Hoyt6yx
A-A
777]
)

an—nn

Puc. 3. Emxocmubiil 3-x 21eKmpoOHblll KOAKCUATbHBILIL OAMYUK KPbIUKA

3akaouenue

Mopenb TIepeHOCHOTO aBTOMATHU3UPOBAH-
noro komruiekca (ITAK) 6azupyercs Ha MeToze
BECOBOU MMIIEIAHCHOH 3JICKTPOMETPHUH, KOTO-
Pphlii OBUT aIaNTHPOBAH IO/ Oy TUIMPOBAHHYIO
Bony. [Ipemiaraemast MozesTb CHCTEMBI TIO3BO-
JIUT B TEYCHHE JIECATKA CEKYHI M 0e3 BCKPBI-
TUSI Tapbl HJICHTU(PHUIMPOBATH COOTBETCTBHUEC
KHUJIKOCTH DJTAJOHY, a TakXKe CHUCTeMa MoO-

6I/IJ'II)Ha " YYUTBIBACT Ha YCJIOBHS, B KOTOPLIX
MIPOU3BOJINTCS aHAJIU3, BBOJUT COOTBETCTBYO-
II¥E MTOTPaBKH.

KntoueBbimu anementamu IIAK  sBus-
I0TCS: M3MEpUTEeNh UMMUTanca E7-25, anex-
TPOHHBIE BECHl C JaTYUKOM TEMIIepaTypHl,
JIATYUK-KPBIIIKA, HOYTOYK M CIEHHAIbHOE
nporpammHoe obecneuenue (CIIO), pea-
JU3YIOIIee YIPABISIONINEG W BBIYUCITUTEIb-
HBIEC allTOPUTMBI.
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OHEHKA INTPUCITOCOBJIEHHOCTHU BEJIOMAPIIPYTA 10 U TOCJIE
CO3JAHUA BEJIOTPAHCIIOPTHOU UH®PACTPYKTYPbI
HA ITPUMEPE I'OPOJA KPACHOI'OPCKA

l'anemmes A.b., Apakeasin C.I.
Mockosckuil agmomoOuIbHO-00POACHBIU 20CYOapCmeeHHbIL mexHudeckutl ynusepcumem (MAJH),
Mocksa, e-mail: alexborr@yandex.ru

VYpbauusarus — oAuH U3 NIOOAIBHBIX AeMorpaUueckux TPEeHI0B COBpeMeHHOro obmectsa. OnHaKo pa3Bu-
THE JIJAHHOTO IIPOIECCa CO3AACT HEMAJIO IKOJIOTHYECKUX M COIMAIBHBIX IIPOOIEM, B TOM YHCIIE CBS3aHHBIX C pas-
BUTHEM TOPOJICKOTO TpaHcopra. [IoToMy Ha JaHHOM 3Tarie pa3BUTH YEIOBEYECKOH IIMBHUIIM3ALUN BCE OOJIBIIYIO
POJIb HAUMHAET UTPaTh KOHLEIINS yCTOWINBOrO Pa3BUTHSI TOPOACKHX artoMepanuii. OfXHOM U3 COCTaBHBIX dacTel
9TOIf KOHLEIIINHN SBISCTCS Pa3sBHTHE BEIOCHIIEIHOTO JBIKEHUs. [Ipy mnaHMpOBaHWH TOPOJCKHX TPAHCIIOPTHBIX
CHCTEM HEOOXOJAMMO YUYMTBIBATH 0053aTE/IbHOC HAIMYKME BEIOTPAHCHOPTHOH MH(pacTpykTyphl. K ropoxckoii e-
JOTPaHCIOPTHOH HH(PACTPYKType MPEeAbsIBIICTCS Psil TPeOOBAHMIA, Cpeli KOTOPBIX BaXKHOE MECTO 3aHHMAET e
crpsAMIICHHOCTh. OCHOBHBIM KPUTEPHEM OLIEHKH JIAHHOTO TOKa3aTess sABISETCs Kod()OHUIMEHT NPUCIIOCOOIEHHO-
cru BenomapuipyTa K . B 3aBUCHMOCTH OT €10 BENTMYMHbI YCIIOBUS JIBHKEHHUS Ha BETOMApPIIPYTE MOKHO Kiaccudu-
LUPOBATh KaK «HAMITYYIIHE», «XOPOIIHE, «yHLOBICTBOPUTCIBHBIC) WIH «HEYIOBICTBOPUTENbHEIC». OCHOBHBIMU
(akTopamu, BIMAIOMKMME Ha BETHUMHY KpuTepus K sABiAioTcs obliee KOJTHYECTBO MENKHX TMOMEX B MyTH (TI0-
BOPOTEI, OOPJIFOPBI), HHTCHCUBHOCTD JIBUKECHUS aBTOMOOMIICH MM TICLIEXO0/I0B, KOJIMYECTBO U THIT IIEPEKPECTKOB,
pUYeM HaHuOOJIBIIYIO POJIb MIPAIOT HMEPEKPECTKH, OCHAIICHHBIe cBeToopamu. Ho HamOombmmil BKIax MOXKET
BHECTH HAJIMYUE CIHEINATBHBIX BEJIOIOPOXKEK, O KOTOPHIM 3AMPEIICHO JBIKEHUE TPOYMX TPAHCTIOPTHBIX CPECTB
U reniexonoB. B kauectBe npumepa npuseneH Mapuipyt or MKP UepHeBo-2 no mnardopmsl KpacHoropekas. Ilpo-
BEJICHHBIE PACUETHI MOATBEPIIIIM, YTO CO3AAaHNE BEIIOIEIIEXOMHON JOPOXKKI Ha 3HAUYHTEILHOM II0 HPOTSHKEHHO-
CTH y4acTKe MapIIpyTa CJENaeT ero ropasjo mpsiMee U MO3BOIHT 3HAYUTENIBHO COKPATUTH BPEMs IEPEMEIICHUS
10 HEMY BEJIOCHIIE/IHCTOB.

KumoueBble cii0Ba: BeocHIe]l, BeJIOMAPIIPYT, BeJIOTPAHCIOPTHAS HH(PACTPYKTYPa, KO3PPUIHEHT
NPHCIOCO0IeHHOCTH

AN ESTIMATE OF THE SUITABILITY OF A BICYCLE ROUTE
BEFORE AND AFTER THE CREATION OF CYCLING INFRASTRUCTURE
ON THE EXAMPLE OF THE CITY OF KRASNOGORSK

Galyshev A.B., Arakeljan S.G.

Moskov automobile-road state technical university (MADI), Moscow, e-mail: alexborr@yandex.ru

Urbanization is one of the global demographic trends of modern society. However, the development of this
process creates a lot of environmental and social problems, including those related to the development of urban
transport. Therefore, at this stage of development of human civilization, the concept of sustainable development
of urban agglomerations begins to play an increasingly important role. One of the components of this concept is
the development of Cycling. When they are planning urban transport systems, it is necessary to take into account
the mandatory availability of Bicycle transport infrastructure. A number of requirements are imposed on the urban
Cycling infrastructure, among which its straightness occupies an important place. The main criterion for assessing
this indicator is the coefficient of fitness of the cycle route K . Depending on its size, the conditions of movement
on the cycle route can be classified as «best», «good», «satisfactory» or «unsatisfactory». The main factors affecting
the value of the K criterion are the total number of small obstacles in the way (turns, curbs), the intensity of traffic
of cars or pedestrians, the number and type of intersections, moreover, intersections equipped with traffic lights play
the largest role. But the greatest contribution can be made by the presence of special Bicycle paths, which prohibit
the movement of other vehicles and pedestrians. As an example, there is a route from the MD Chernevo-2 to the
platform Krasnogorsk. The calculations have confirmed that the creation of a cycle track on a significant length of
the route will make it much straighter and will significantly reduce the time of movement of cyclists on it.

Keywords: bicycle, bicycle route, cycling infrastructure, the coefficient of suitability

[Ipoueccyl ypOaHH3alMu U aBTOMOOHIIM-
3alUU SIBJISIFOTCSI Ba)KHOW COCTABHOH YacTbiO
pa3BuTHs coBpeMeHHoro oOmmectBa. C HAMH
CBSI3aHBI MHOTHE IOJIOKUTEIHHBIC W3MEHe-
HUS B Ku3HM Jiofeil. Ho B To ke Bpemsi, OHU
CO3MIAIOT LIEIBIA PSIT CEPbE3HBIX PUCKOB, YTPO-
JKAFOIIUX COIUANILHON CTAOMIIBHOCTH, SKOHO-
Mudeckor 3()(EeKTHBHOCTH ¥ yCTOWYHBOMY
Pa3BUTHIO YETIOBEYECKOM ITUBIITU3AINN. 3arpsi3-
HEHHE aTMOC(EpbI, JOPOXKHBIC 3aTOPbI U BBICO-
kasi cmeptHOCTh B JITII HeraruBHO CKa3bIBarOT-
Csl Ha Ka4eCTBE >KM3HU U CHIKAIOT MOTCHLIAAT

SKOHOMUYECKOT0 pocTa. B cBsi3u ¢ 3TuM 1mmpo-
KO€ Pa3BUTHE TIOIYYHIIA HOBBIE TTOIXOABI K 00-
YCTPOMCTBY TOPOICKON TPaHCIIOPTHON WH(pa-
CTPYKTYpbl. OTHUM W3 HUX SIBISCTCS Pa3BUTHE
BEJIOCUIICTHOTO ABMKEHUS. Benocumen siBisiet-
Cs1 SKOJIOTMUECKHU YUCTBHIM BHJIOM TPAHCHIOPTA,
MIOMOT'a€T YEJIOBEKY YKPEIULITh 340POBbE HE-
JIOPOT ¥ JIOCTYIICH JIJIsl BCEX CIIOEB HACEJICHMS.
Ho nutst Toro, 94T00BI JTFOAM MCTIONH30BAIH BEJO-
CHIIE]] B KaUECTBE TPAHCIIOPTHOTO CPECTBA, He-
00XOJJMMO CO3/IaBaTh CIICIHUAIBHYIO BEJIOTPaH-

CHIOpTHYIO UH(ppacTpyKTypy [1].

EUROPEAN JOURNAL OF NATURAL HISTORY Ne 1, 2020



TexHn4yeckue Hayku

Lens nccnenoBaHus: OLIEHUTh U3MEHEHHE
YPOBHSI KadyecTBa BEJIOMAapLIPyTa OT YJIHUIIbI
VYenenckas o mnardopmbel  KpacHoropckas
IOCJIe CO3/IaHusl Ha OOJNBIIEH Y9acTH ero mpo-
TSOKEHHOCTH BEJIOTEIIEX0THON JOPOXKKH.

MarepuaJjibl U METOAbI UCCJIeJOBAHUS

[IpuHUMIIBI U KPUTEPUNA OLICHKU MPHUCIIO-
COOJIEHHOCTH BeJOMapuipyTa

OCHOBHBIMH TpeOOBaHUSIMH, MPEABSBIS-
E€MBIMH K TOPOJICKOH BEJIOTPaHCIOPTHON HH-
(hpacTpykType, SIBISIOTCS:

1) 6e30macHOCTR;

2) CpsIMIIEHHOCTB;

3) CBS3HOCTH U HENPEPHIBHOCTD;

4) NpuBIIEKATEIbHOCTD;

5) xom¢opTHOCTS [2].

[lo ymom4anuto mpuHAT TOT (PakT, 9TO OC-
HOBHBIM KPUTEpHEM KauecTBa BEJIOTPAHCIIOPT-
HOU CeTH JII000T0 Ha3HAUCHUS SIBIISICTCS YPOBEHb
ee OezomacHocTH. OH OLIGHMBACTCS TIO CIICIH-
anbHo MeTomuke [3]. Ho B ycrnoBusx ocyiect-
BJICHHUS JIEJIOBOM MOE3IKH IO TOPOAY HEMaJlo-
Ba)KHOE 3HAUYCHNE UMEET TAKKe CIIPSIMIICHHOCTH
Ka)xaoro BeromapuipyTa. [1o pesymsraram oneH-
KM CIPSMICHHOCTH KaXKJIOTO BeJIOMapIipyTa
M0 OTJENBHOCTH MOKHO OIICHHTH TaKKe Ypo-
BEHb TPAHCIIOPTHOH IPUTOJHOCTH BEJIOTpPaH-
CIIOPTHOM cetu B wenoM. Kputeprem OLEeHKH
CTIPSIMIICHHOCTH BEJIOMapIIpyTa sSBISETCS KOd(h-
(DUIMEHT TIPHUCTIOCOOIEHHOCTH BeJIOMapIIpyTa
K. On onpezensercs Kak OTHOIIEHHE TEOpe-
THYECKOTO BPEMEHU JBIKCHHUS BEJIOCHUIICANCTA
0 MACaTbHOMY BEJIOMapILpPYTy Takol ke Mmpo-
TSDKEHHOCTH K (DaKTHUECKOMY BPEMEHH JIBHIKE-
HUSI BEJIOCHIIETUCTA TI0 JAHHOMY BEJIOMAapIIPYTy
IO METOWKE, M3JIokeHHOH B [4]. Takum oOpa-
30M, K , onpezienseTcs 1o popmyie

Ka="1100,% 0

tFV

e t,, — (paKTHIecKoe BpeMs, 3aTpauuBacMoe
BEJIOCUIEUCTOM Ha MPEOJ0JICHNUE BeJIOMapII-
pyTa ¢ y4€ToM 3aJepKeK, C; ¢, — TeOpeThde-
CKOE BpEMsl, 3aTPaunBaeMOe BEJIOCHIIEIUCTOM
Ha MPEOJOJICHNE BEIOMApIIPyTa B MICATBHBIX
YCIIOBHSX, C.

dakrudeckoe BpeMsi, 3aTpayrBacMoOe Be-
JOCHUIIEUCTOM Ha IPEOJOJIEHHE MapIIpyTa,
t,» OTIPENENIETCS 110 PopMysIam

Loy =ty + Al

At, =31,-c,, 2)
i=0

e Az, — cyMMapHas IpOIOJKUTENBHOCTD 3a-
JEPKEK, C KOTOPBIMHA BEIOCHUIIENNUCT CTAIKH-
BAaCTCs HA BEJIOMApLIPYTE NPU MPEOJOJCHUU
BCCBO3MOXKHBIX NPEIATCTBHI, C; C, — pacyer-
Has XapaKTEpUCTHUKA 1-TO MPENATCTBUS HA Be-

JIOMapupyTe; T, — yAelbHas HOPMa BPEMEHH,
3aTpavyrMBacMOro BEJIOCHUIICAUCTOM Ha TIPEOJI0-
JICHHE i-TO PETSATCTBUS; M — 00IIee YUCIIO Ipe-
MSITCTBUHN, BCTPETUBIIUXCS HA BEJIOMApIIPyTe.

Teoperuueckoe BpeMs, 3aTpayrBaeMoe
BEJIOCHIICJINCTOM Ha MPEOAOJICHUE MapiipyTa
B UJCANBHBIX YCIOBUSX, f,, ONPENCNACTCS
no ¢popmyie

At, =31 ¢, 3)
i=0

rie D, — jumHa j-ro yqacTka BelIoMapiipyTa,
M; V,p,, — TEOPETHYCCKas CKOPOCTD IBHKCHIS
BEJIOCHIIE/INCTA HA j-TOM Y4YacTKe BeJIOMapIil-
pyTa, KM/4; N — KOJMYECTBO YYaCTKOB BEJIO-
MapuIpyTa, Ha KOTOPBIX TPOJOJIBHBIA YKIOH
OTIINYACTCS.

TeopeTnyecKylo CKOpPOCTh JIBM)KEHHSI Be-
JIOCUTIETUCTOB ONPENENISIOT B 3aBHCUMOCTH
OT TPONIOIFHOTO YKIIOHAa TPOE3KEeW dYacTH.
[Tockombky penbed nccieayeMoro MapiipyTa
JIOCTATOYHO POBHBIM, BETMUUHY TPOIOJILHOTO
YKJIOHa S MOXHO CYHMTaTh MPHOIU3UTEIHHO
PaBHOI HYITO A CJIe/I0BATeNBHO Benmanua V,
MOKET OBITh IPUHATA PABHOH 25 KM/4.

[Ipu nBMXEHUH 1O ONpeeICHHOMY MapIiI-
PYTY BEJIOCHTIENICT CTATKHBAETCS C PA3INIHBI-
MU BUJIaMH 33JIEPHKEK: OT OOBIYHBIX OOPIIOPOB,
IJie HY)KHO BCEro JIMIIb HA HECKOJILKO CEKYH]]
NPUTOPMO3HTS, 10 AJTHHHBIX MOI3EMHBIX Tepe-
XOJIOB, TI7ieé HEOOXOAMMO CHELIMBAaThCs. OKC-
TIEpUMEHTAIbHBIC HAOIIOICHUS U COLMOJIOTHU-
YECKHE OIMPOCHI TIOKA3aJIH, YTO BEIOCHIIECAHCT
OXOTHee OyIeT IMOJIb30BaThCSl BTOPOCTEIICHHBI-
MU YJAHIAMH CO CIIOKOWHBIM JIBIJKCHHEM, YeM
IVIaBHBIMH YJHLIAMU C O’KUBJICHHBIM JIBH)KEHHU-
eM 1 OOJNBLIMM KOIMYECTBOM ONACHBIX Iepe-
KpecTkoB. Tarxke BENOCHUTIETUCT MOXKET JIETKO
TIPEOJI0NIEeBaTh KUJIble 30HBI M MecTa peKpea-
MM, TIIe aBTOMOOWIIb JIMOO COBCEM HE MOXKET
npoexark, JIM0O ero ABWKEHHUE KpallHe 3aTpyl-
HEeHO. B 3aBucumocTu ot BenmuuuHbl K ycro-
BUSI TIEPE/IBIKEHHUS TI0 BEJIOMAPLIPYTY MOYKHO
KIIacCU(HUIIMPOBATH CIEYIONINM 00Pa3oM:

— HaWJTy4IlIne (K@ > (),55): BemocUMenNuCT
JIBIDKETCST B CIIOKOMHBIX YCIIOBHSX, BIAJIU
OT OCHOBHBIX aBTOMArucTpaliei, pelKo mnepe-
ceKasl ePeKPEeCTKU; YacTh MapIIpyTa MOXKET
NPOXOIUTH B 30HE pPEKpeauuu, a Jydme —
M0 CHENHaJIbHBIM BEJIOCHIICIHBIM JTOPOKKAM
M BEJIOIOJIOCaM, Te BEJOCHUIIEANCT MOXKET
JIBUTATHECS O€3 TTOMEX;

—xopomue (0,4 < Ka < 0,55): na Beno-
MapuIpyTe OTCYTCTBYIOT CIIELHaJIbHBIE BEJIO-
TPAHCHOPTHBIE COOPY)KEHHS, OAHAKO B IIEJIOM
BEJIOCHIIEIUCT JIBIKETCS MO y4acTKaM YJIHd-
HO-JIOPO’KHOM CETH CO CIOKOMHBIM JIBUKEHHU-
€M, a MePEeKPECTKH B OCHOBHOM 00OPY/IOBAHBI
HeperyJIHpYeMbIMH NIEPEX0/IaMH;

— ynosierBopureibhbie (0,25 < Ka < 0,4):
Ha BEJIOMAapILIPYyTE OTCYTCTBYIOT CIICLIHAJIbHbIC
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BEJIOTPAHCIIOPTHBIE COOPYIKEHUsI, BEJIOCHIIE-
JIUCT 3HAYMTEIBHYI) YacTh IYTH BBIHYXJCH
MepeMenarhCcsi BJOJb KPYMHBIX Maructpaieit
C OXKHMBJICHHBIM JIBIDKCHHEM, TepeceKast KpyTi-
HBIE TEPEKPECTKH, 000pyIOBaHHBIE CBETO(O-
paMu, 4TO 3HAYUTCIIbHO 3aMCIUIACT IBUIKCHUC,

— "HeynosieTBoputenbHble  (Ka < 0,25):
Ha BeJOMapUIpyTe OTCYTCTBYIOT CHEIHAallb-
HBIC BEJIOTPAHCIIOPTHBIC COOPYKEHHUSI, BEJO-
CUTICTUCT B OCHOBHOM MEpeMeNiaeTcs BIOJb
KpPYIHBIX Maructpaied B OOIEeM IOTOKe
C aBTOTPAHCIIOPTOM, BBIHYKJCH IEpECeKaTh
KpYIIHBIE TPAHCIIOPTHBIE Pa3Bs3Ku, 000pyno-
BaHHBIC HE TOJBKO CBETO(OpaMu, HO U IMOJ-
36MHBIMM HWJIM HAQJ3EMHBIMH TMEPEXOIaMH,
HEMPUCTIOCOOICHHBIMU JIJISI JIBU)KECHUST BEJIO-
CHUTICTUCTOB; K ATOH K€ KATErOPUU OTHOCSTCS
BEJIOMApIIPYThI, KOTOPBIE TEPECceKaT 0Co-
OCHHO Cepbe3HOe MPEMsITCTBHE, HAalpHUMEp
PEKY WM JKEJIe3HYIO JOPOTY.

Kak moka3slBalOT MpPOBEACHHBIC HUCCICIO-
BaHUsI, pa3InIHbIe (PAKTOPHI BIUSIFOT HA 3HAYC-
HHU€ BEJIMYMHBI K CIIEIyIomuM 00pasoMm.

1. Menkue mnpensTcTBUsl, Ha TPEOIOJICHHE
KOTOPBIX BEJIOCUIIEAUCT 3aTpaurBacT JIUIIb HE-
CKOJIbKO ceKyH[ (OOpItopbl, TOBOPOTHI), MPaK-
THYECKH HE OKAa3bIBAIOT BIMSHUSI HA BEIMYUHY
ko3 durmenTa mpucrnocodeHHocTH. Jlaxe pu
PE3KOM YBEIMYCHHH WX KOJMYECTBA HA Maplll-
pyTe€ BECJIMYMHA Ka MCHACTCA HCE3HAYUTCIIBHO.
OnHako, Mpy ATOM MOXKET PE3KO YIacTh YPOBEHb
0€30MacHOCTH BEJIOCUIICAHOTO JIBMKCHMS, TaK
KaK HauOoJIee YacThIM JIOPOKHO-TPAHCIIOPTHBIM
MPOUCIIIECTBUEM C YYacTHEM BEJIOCHIICANCTA
SIBIISICTCST OOBIYHOE TI3JICHUE C BenocHriena. Ta-
KHE aBapHH IIIOXO MOIAIOTCS YUETY, ITIOCKOIIBKY
BEJIOCHIICIMCTHI, KaK MPaBUIIO, MOTYT CaMOCTOSI-
TEJIBHO NPOIOIKUTD JBIKCHHUE, & IPYTUX y4acT-
HHUKOB JIaHHBIX mpowuchiecTBuii HeT. Ho Tem
HE MeHee, MaJicHUe C BEJIOCHUTIEa MOXET TIpH-
BECTH K TSDKENIBIM TpaBMaM, IOTOMY IIPU MPO-
SKTUPOBAHUM BEJIIOMAPIIPYTa PEKOMEHYeTCS
JieTaTh ero 1Mo BO3MOKHOCTH MPSMBIM U 0e3 Hc-
KyCCTBEHHBIX HEPOBHOCTEH, M30erarb KpyTbIX
MOTHEMOB U CITyCKOB.

2. I3meHeHne 4ncia aBTOMOOWIIEH W Tie-
IEX0I0B, Tonaaaromuxcs kaxapie 100 meTpoB
nIpu COBMECTHOM JIBMKCHUH, MOXET OKas3arb
3aMCTHOC BJIMAHUEC HA BCIWYUHY Ka' O}:[HaKO
9TO BIMSHHE LICJIMKOM M TMOJHOCTBHIO 3aBUCHUT
OT MPOTSHKEHHOCTH COOTBETCTBYIOLIETO YUacT-
Ka BeJIOMapIipyTa: 4YeM OH JUTHHHEE, TEM CHJIb-
Hee OHO MposiBisieTcs. [Ipu 3TOM COBMECTHOE
JIBIDKCHHE C TICIIEX0aMH OKa3bIBACT 3aMETHO
Oonblliee BIMSHHE Ha 3aMeIUIEHHE CKOPOCTH
BEJIOCUIICMCTOB. DTO 03HAYAET, YTO BEJIOCHU-
MEUCTY 3HAYUTENBHO TPOIIe 00beIKATh MPHU-
MapKOBAHHBIC BJOIb MapUIpyTa €ro JBHXKe-
HUsI aBTOMOOWIIM, YeM MAaHEBPUPOBATh CPEIU
IUTOTHOTO TIOTOKA MENIEXOJ0B, JBHIAIOIIMXCS
¢ Masiol ckopocThio. OJHAKO MPU ITOM, ypo-

BEHb 0€30MacHOCTH JBW)KEHHSI BEJIOCHUTICAU-
CTa Ha Mpoe3keHl 4YacTH 3HAYMTEIBHO HUXKE,
4YeM B 30HaX, CBOOOJHBIX OT aBTOMOOWIIEHO-
TO TpaHCIOpTA.

3. [lepexpecTkn OKa3bIBAIOT HA 3HAYEHUE
Benm4uHbl K Kyna 0osiee 3aMETHOE BIIUSHUE,
YeM MEPETOHbI; MPU 3TOM C TOUKH 3PEHHUS KO-
HOMHUHU BPEMEHHU HX JIydllle JeJaTh Heperyiu-
pyembiMu. Ho, ¢ gpyroii CTOpOHBI, Hanuuue
TaKUX TIEPEKPECTKOB CaMbIM HETAaTHBHBIM
00pazoM CKa3pIBacTCS Ha YPOBHE OE30TacHO-
CTH BEJIOCUNEIUCTOB U JPYTUX YYaCTHHUKOB
JIopokHoro naBwxkeHus. Hammume cserodopa
Ha IEpPEKPECTKE IMO3BOJIAET PE3KO IMOBBICUTH
YpOBEHb 0E301TaCHOCTH, HO IPUBOJUT K OOJIb-
MM TIOTEPSIM BPEMEHH, YTO Cpasy e Pe3KO
cumwkaer Benmuauny K . Takum oGpasom, He-
CKOJILKO TIEPEKPECTKOB CO  CBETO(MOPHBIM
pETyIMpOBaHUEM MOTYT CHJIBHO TOPMO3UTh
BEJIOCHUIIEIUCTOB M CHENaTh HEYIOBIETBOPU-
TEJTBHBIMH YCIIOBUS UX JBMKESHUS JTaXKe Ha TIPS-
MOM ¢ BUJy ydacTke poporu. Ho HanGonpmeit
MpoOIeMOr Al BEJOCHUIIENCTOB SIBIISIOTCS
KPYIIHBIE TIOZ3EMHBIE M HaJ3€MHBIE TIEPEXObI,
TJIe 3a4acTyl0 HET YCJIOBUH IS UX JABMKEHUS
(IpUXOANTCSI CIICIIMBATHCS) U AaXKE YacTO HET
naHgyca (Oonblyie OTepru BPEMEHH Ha TIpe-
omonenne yecTtHUI). llockombKy Ha MaHHBIX
y4acTKax BEJIOCHUIIENl MOJKET ABUTATHCS TONb-
KO CO CKOpPOCTBIO TEIIeX0/1a, PEKOMEHIYEeTCs
BCSUECKM M30eraTb WX NpU MPOCKTUPOBAHUH
TOPO/ICKUX BEJIOMAPIIPYTOB.

4. Takum 00pa3zoM, IIy4IIUM BapHAHTOM
pelieHnss TPaHCIIOPTHBIX TpoOIieM Ha BeIo-
MapIipyTax SBISETCS CO3AaHUE CHEIHATbHBIX
BEJIOTPAHCIIOPTHBIX COOPYKEHUH, OTIEIEHHBIX
OT Ipoe3kKel YacTH 1 oT nemexonos [5]. K gan-
HBIM COOPYKEHUSIM OTHOCATCS MOJTHOCTHIO H30-
JIMPOBaHHbIE BEIOJOPOXKKH WA COBMEIICHHBIE
C TIpOE3KeH YacThIO MM TPOTYapOM BeJIOIOJIO-
cbl. BIOOp THTIa BEOTPaHCTIOPTHOTO COOPYKe-
HUS Ha KOHKPETHOM YYaCTKe YITUYHO-T0POXKHOM
CeTH 3aBUCUT OT HHTEHCHBHOCTH JIBUKEHUS
BEJIOCUTICZIOB, aBTOMOOWIJICH WIIM IEIIEXOJ0B.
Ecmu mpy ManbIx CKOpOCTSIX JBYDKSHHUS Iieie-
cooOpa3Hee MPOKIAIbIBATh PA3TUYHBIE THITBI
BEJIOTIONIOC WIJIM OPTaHU30BHIBATH COBMECTHOE
JIBIDKCHUE BEJIOCHUIICJMCTOB C aBTOMOOMISIMU
WM TierexonamMu, To Ha ydactkax YIIC ¢ BbI-
COKUMH CKOPOCTSIMH JIBHKEHHUSI HEOOXOIMMO
MIPOKJIAJIBIBATE H30JIMPOBAHHBIC BEJIOTOPOKKH.

PeBy.TII)TaTbI HCCJICAOBAHUSA
U UX 00Cy:KIeHne

B kauectBe mpumepa ObLT pacCMOTPEH Be-
JomapuipyT B ropone KpacHoropcke ot joma
Ne 24 no ymune Yenenckas (MKP Yepneso-2)
1o x/n tiargopmel Kpacnoropekast. Tpaaumu-
OHHBII MapHIPyT NPOTSHKEHHOCTBIO MPUMEPHO
3,1 xm npoxonut yepe3 MKP UYepneso-2, I'y-
OaitmoBo-2 u mo ymuie 50-mer OkTI0ps, mpe-
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HMMYIIECTBEHHO TI0 aBTOMOOWJIBHBIM JIOpOTam
C HHU3KOH MHTEHCHBHOCTBHIO JIBMKeHMs. baso-
BYIO CKOPOCTb BEJIOCHIIEAA CIENYET NPHUHATH
paBHO# 25 km/4. MiToroBasi oreHKa BeTMYWHBI
K nmoxasana, uto ona cocrasnser 0,48. To ectb
BEJIOMAPIIPYT AOCTATOYHO YI00EH U OTHOCUTCS
K Kareropuu «xopouiuey. OHako JaHHas BEIH-
YHHAa BCE e HE JI0 KOHLIA 00ECTIeUNBAET TPaHC-
noptHele orpebHocTn Hacenenus MKP Yep-
HEBO-2, B YaCTHOCTH BejlocuneauctoB. [Toromy
OOIIECTBEHHOCTHIO YK€ JAaBHO MPEAIaraioch
YCOBEPIIIEHCTBOBATh JAHHBIM MapmipyT. ITO
u OBUIO C/AENaHO PYKOBOACTBOM ropoaa Kpac-
Horopcka B HosiOpe 2018 roma, nmpudem craBka
ObLTa clenaHa Ha MOICPHHU3ALMIO NEIIEX0JHOM
nHppacTPyKTypsl. BenomnemexonHas 10poKKa,
rposiokeHHas yepe3 OnaanxoBCKHi Jeconapk,
MO3BOJIAET 3HAYUTEIBHO COKPAaTUTh BpEMs
B MyTH W YBEIWYUTH YPOBEHb 0E30MAaCHOCTH
BEJIOMAapIIPYTa, OJHOCTHIO N30JIMPOBAB BEJIO-
CHIIE/IbI OT aBTOMOOMIICH Ha OOJIBILICH YacTH €ro
MIPOTsHKEHHOCTH [6]. BHEm Mt Bu Bemomerie-
XOITHOHM TOPOXKKH TIOKa3aH Ha PUCYHKE.

Benonewexoonas dopooicka
uepes Onanuxo6ckull 1eConapk

Bennuuna K mociie BHEIPEHHS BBILIEOIH-
CaHHBIX YCOBEpIICHCTBOBaHUH cocTaBuT 0,64.
Takum o0pazom, MapuIpyT cpasy ke Iomnaja-
€T B KaTerOpUI0 «HAWIy4llue». JTO 03HAYAET,
YTO €r0 MOYKHO HCIOJIB30BaTh JJIsI MOE3I0K
C CaMbIMH Pa3IMYHBIMU LENISIMU, TIPEKAE BCe-
ro — JJIsl OE30K Ha paboTy, TaK KaK UMEHHO
JUISL HUX BpPEeMs B IYTH SIBJISIETCS] BaXKHEHIIUM
(axTopom. IlonHoE BpeMs B ITyTH AJsl pa3HbIX
BUJIOB TPAHCIIOPTA COCTABUT:

— UI1 aBTOMOOWIst Oe3 ydyera mpoOOK —
11 MunyT;

— Ul aBTOMOOWJISI C Y4YETOM MpPOOOK —
15 MuHyT;

— I71s1 OOITIeCTBEHHOTO TPaHCTIOpTa — 39 MUHYT;

— TETIKOM — 29 MUHYT;

— Ha Benocuriezie MapuipyT 1 — 16 MUHYT;

— Ha Benocunene Mapupyt 2 — 10,8 MUHYT.

Kak BuaHO U3 pe3ynsTaroB pacyera,
(akTHuecKkoe BpeMs ABMKCHHUS BeEJOCHIIEIA
mo Mapmpyty | ¢ 06a30BOil CKOPOCTBIO 3Ha-
YUTEIBHO MEHbIIE, Y€M BpPEMs JABHKCHUS
OOIIIECTBEHHOTO TPAHCIOPTa, HO TPH ITOM,
NpPEBBIIACT BpeMs JBIKCHHS aBTOMOOHIIS,
Jake ¢ ydetoM mpoOok. Ilpu aBmxenuu sxe
10 MapIIPYTY 2 BEIOCUIIEN CTAHOBUTCS CAMBIM
OBICTPBIM CPEACTBOM IIEPEABUKEHUS B TOPOJIE.

3aKkioueHue

B nanHO# cTaTthe paccMOTpeHa METOAM-
Ka OLEHKHU CIPSIMJICHHOCTH BEJIOCHUIIEIHBIX
MapUIpyTOB M Ha €€ OCHOBE IMpPEIJIOKEeHa HX
knaccudukanus. Jlagee mo JaHHOW MeTOAU-
K€ MpoBe/ieHa oLeHKa 3(PEeKTUBHOCTH BEJO-
MapuipyTa B ropoae KpacHoropcke, noTsiHyB-
merocst ot noma Ne 24 o ynwie YcmeHcKas
(MKP Yepuepo-2) mo x/n miardopmer Kpac-
HOropcKkasi. TpaJWIMOHHBIA MapuIpyT Mpo-
XOIUJI 10 >KUJIBIM YITUIIaM 110 OAHUM A0POram
C aBTOMOOMJISIMHM M OTHHMaJI Y BEJIOCHIICANCTA
JIOCTAaTOYHO MHOro BpemeHu. OnHako, co3za-
HHUE BEJIONEHIEXOAHOM Aopokku uepe3 Orma-
JIMXOBCKUH JIECOIIapK 1103BOJISIET 3HAUUTEIIBHO
COKpaTUTh BpeMs MepelBUKCHUS HA JTaHHOM
MapuIpyTe M JeNaeT BEJIOCHIIE] CaMbIM Obl-
CTPBIM CPE/ICTBOM IEPEABHKCHUS J1aXKe B CHU-
TyaluH, KOrJja TPaHCIIOPTHBIE 3aTOPBI B TOPOJIE
oTcyTcTBYIOT. Kpome Toro, Benmuuna K mociie
CO3JaHUs KaueCTBEHHOI BeJIONELIEX0JHOH 10~
POXKKH yBCJIMYWIACh HAa YCTBCPTh, YTO IIO3BO-
JIUJIO 3aHECTH TONYYMBIIMKCS BEIOMapLIPYT
B pa3psn «Hawirydimue». M HakoHew, MOnHOe
OTZAEJICHUE BEJOCUIICTHOIO IBMKCHHUE OT aB-
TOMOOMJIBHOI'O [IO3BOJISIECT 3HAYNTEIHHO ITOBBI-
CHUTh ypOBEHb ero OeszomacHoctd. Takum 00-
pa3oM, CO3AaHUE BEIOMEIIEXOAHOW JOPOKKU
B OmajnxoBCKOM JIECONAapKe MOKHO CUHTATh
3 PEKTUBHBIM MEPOIPUSATHEM.

Crnucok IuTeparypsbl

1. EBceeBa A.Ml. MOHUTOPUHI BEJOCHUIIEIHOrO Tpaduka
B ycroBusIX ropoza // [ocymapcTBeHHOE yrpaBieHne. DIeKTPOH-
ubli BecTHHK. 2017. Ne 64. C. 82-108.

2. TanmpmmeB A.b. O6ocHOBaHHE HEOOXOAMMOCTH pa3BU-
THS BEJIOCHIIETHOTO JBIDKCHHS B KPYITHBIX Topoiax // BectHuk
MOCKOBCKOTO ~ aBTOMOOHJIEHO-/IOPOXKHOTO  TOCYaPCTBEHHOTO
TexHudeckoro ynusepcutera (MAJIN). 2013. Ne 3. C. 102-106.

3. [llamuna E.B. Pa3zpaboTka Hay4yHO-METOAMYECKHX OC-
HOB OLICHKHM HAIE&KHOCTH BOIHUTENS aBTOOyca B YCIOBHSX BO3-
HHUKHOBECHMS! KOH(IMKTHBIX U YPE3BbIYAIHBIX CUTYaIMii: aBTO-
ped. mucc. ... kaHa. TexH. HayK. M., 2014. 20 c.

4. lenmaxos I1.C., IleamakoB C.B. Meroauka oLeHKH
s¢dexruBHOCTH BenomapmpyTa // MekIyHapOOHBIH HaydHO-
uccnenoBaresbekui sxypHair. 2013. Ne 9—-1 (16). C. 131-134.

S. PykoBOACTBO 110 HPOSKTHPOBAHHIO TOPOJICKUX YITHI]
n jpopor RASt 06. HayuHo-uccienoBareiabckoe OOILIECTBO
1o goporaM # Tpancmopty. Kemsn: Pabouas rpymnma mo mpoek-
TupoBaHuio gopor FGSV, 2006. 138 c.

6. B KpacHoropcke OTKpbUIM MELIEXOAHYIO JOPOXKKY 4epes3
nec uuHoit 6onee 1,5 kunomerpos / PUAMO: Be6-caiit. Kpac-
Horopck, 2018. Jlara ooHoBneHus: 14.11.2018. [DnekTpoHHBII
pecypc]. URL: https://krasnogorskriamo.ru/article/216973/v-
krasnogorske-otkryli-peshehodnuyu-dorozhku-cherez-les-
dlinoj-bolee-1-5-kilometrov.x1 (nara oopamenus: 18.11.2019).

EUROPEAN JOURNAL OF NATURAL HISTORY Ne 1, 2020



Technical sciences

UHTEJUIEKTYAJIBHASI CACTEMA YIIPABJIEHUSI TEMITEPATYPOH
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B crarbe mpon3BeeHa IOMBITKA CO3aHUsI IIPOTOTUIIA CHCTEMBI, KOTOpast OyAeT OTCIIEKHUBATH MOCTOSHCTBO
TeMIepaTypsl U BIOKHOCTH OKPYKAIOIIEH Cpelbl U MOMKMIaeMBIX MATepHAalIOB B MOXKAPHOI JIabopaTopuu mpu
TECTUPOBAHUHN MOXKAPHBIX M3Bemiaresneil. Llenpio paboTsl sBIseTCs MoBbIeHHE Y(QPEKTHBHOCTH UCIBITAHUH I10-
JKapHBIX M3BeIlareleil IPH TeCTOBBIX MOKAapax 3a CYeT TpeOyeMOoU MOCTOSHHOI IOJepKUBAeMON TeMIIepaTyphl
M BIQKHOCTH Ha 0aze miardopmbl Arduino u camonactpausatoterocs [T /I-perynstopa. [Ipemioxena ctpykrypa
MIPOTOTHUIA CHCTEMBI HATYPHOTO O0BEKTA; YUUTHIBAS CIOKHOCTD PEan3al[ii HAaCTOSIICH CHCTEMBI, B IIPE/CTaBIICH-
HOM MaKeTe MPUCYLIY HEKOTOPBIE NOIYILEHUS, OHAKO, C €0 IOMOILBI BO3MOKHO TEOPETUUECKOE IPECTaBICHUE
0 peaabHOM TEXHOJIOTHYECKOM IIpolecce MO MOAAEPKAHUIO TEIIOBOTO pexxuMa. [IpuBeneH aHanmu3 pesylbTaToB
TEOPETHYECKNUX PACYCTOB XapaKTEPUCTHK ¢ rondopom ko3ddurmentos [TH/I-perynsartopa 1 aBTOMaTHYECKHUIA 1O/
60p xodhdunuentos camum [TU][-perynasTopoM co BcTpoeHHOU (yHKIHEH 00yuenus. 1o cBonM KOHCTPYKTUBHBIM
XapaKTePHCTUKAM CHCTeMa HHTEIIEKTYaIbHOTO YIIPaBICHHS CYIIHIbHON KaMepoil B HCIIBITATeIbHOI 1JabopaTopuu
MIPOTHBOMOXAPHBIX CPE/ACTB (B BUJE PEATM30BAHHOIO HATypPHOTO MAaKeTa) OTBEYAeT TPEOOBaHHAM OE30MAaCHOCTH
paboTHI ¢ HUM, a HEJJOPOTUE M MINPOKOPACIPOCTPAHHEHBIE CPE/ICTBA aBTOMATU3aLHHU (NIeMEeHTHas 6a3a), mpHMe-
HHUMBIE B Heli, HO3BOJISIIOT TOBOPUTH O BO3MOXKHOCTH U3TOTOBJICHUS €€ B KaYeCTBE 00Yy4aroIIero BCIoMOraTeIbHOTO
MaTepuaa Juis y4eOHbIX Iereit.

KmoueBrble ci10Ba: BJIaKHOCTD, Temneparypa, [IU/I-peryasitop, Arduino, uugposoii 1arunk

INTELLIGENT TEMPERAURE AND HUMIDITY CONTROL SYSTEM
IN THE FIRE FIGHTING LAB

Gubanova A.A., Kislov K.V., Andrusik L.V.
Don State Technical University (DSTU), Rostov-on-Don, e-mail: anatoliya81@mail.ru

The article attempts to create a prototype system that will monitor the constancy of temperature and humidity
of the environment and ignited materials in a fire laboratory when testing fire detectors. The aim of the work is to
increase the efficiency of testing fire detectors in test fires due to the required constant supported temperature and
humidity based on the Arduino platform and a self-tuning PID controller. The structure of a prototype system of
a natural object is proposed; Considering the complexity of the implementation of this system, some assumptions
are inherent in the presented layout, however, with its help a theoretical idea of a real technological process for
maintaining the thermal regime is possible. The analysis of the results of theoretical calculations of the characteristics
with the selection of the coefficients of the PID controller and the automatic selection of the coefficients by the PID
controller with an integrated learning function is presented. According to its design characteristics, the system of
intelligent control of the drying chamber in the testing laboratory of fire-fighting equipment (in the form of a full-
scale mock-up) meets the safety requirements for working with it, and the inexpensive and widespread automation
tools (elemental base) that make it possible to talk about the possibility of manufacturing it in as educational support
material for educational purposes.

Keywords: humidity, temperature, PID controller, Arduino, digital sensor

Ecnu ccpunaThes Ha CyIIECTBYIOIUE CTa-
TACcTHYeCKkne maHHbIe [1], To B Poccmiickoit
®enepanun npumepHo 60 % cucTeM u CpeacTB
IIPOTUBOIIOKAPHON 3alUTHl Ha Pa3JIMYHOIO
pona oObEKTax HaxOIATCS B HEYIOBICTBO-
PHUTEIIBHOM COCTOSIHUH, JIaHHBIA (DAKT MOXKET
BBI3BaTh OTPOMHBIC PHUCKH BO3HHUKHOBEHUS
M0XAapOB, M, KaK CJIEJCTBUE, OOIBIIOrO Yuciia
nocrpanasmux. [lostomy, nMeHHO MX 00s13a-
TENBHOE TECTHUPOBAHUE U CEPTUPHUIIMPOBAHNE
B CIICIUAIM3UPOBAHHBIX HAy4YHO-HUCCIIE0BA-
TENILCKUX JTA0OPaTOPHUSIX Ui TOYHOTO Ompe-
JICNICHUST W TIOATBEPIKJCHUS TEXHUYCCKHX
XapaKTePUCTHK IMPOTHBOIIOKAPHBIX CPECTB,
3asBJICHHBIX MPOHM3BOAUTENEM (JIOIYyCTUMOTO
3HAYCHUS PUCKA OIMOBEIICHHUSI TIOXKapa 10 JCH-
CTBYIOLIMM HOPMAaTHBaM) MOXET OOCCIICYUTh
PpaboTOCIIOCOOHOCTh aBTOMAaTHUYECKUX CHCTEM

Y TIPOTUBOIIOKAPHBIX M3BEIIaTeNeH, a COOo-
JIEHHE PaBUJI YCTAHOBKH, HACTPOIKH, IKCILTY-
aTaluy ¥ NePUOJUIECKON MPOBEPKU MO3BOIAT
YMEHBIINTh BEPOSITHOCTh HETaTUBHBIX IIO-
CIeACTBHM OT nokapoB. Cienyer yka3arb, 4YTO
CaMO TECTHPOBAHME IMOXKAPHBIX M3BELIATENCH
B Hay4yHOH JabopaTopuu NOMHKHO obecrieduu-
BaTh BEPOSTHOCTH TOTO, YTO TPOIYKTHI pacria-
Jla TOPEHUsI CIOCOOHBI 100PAThCSI IO 1yBCTBHU-
TEJIBHOIO 3JIEMEHTa IMOKapHOTO H3BeIlaTels,
Kak Obl 3TO MPOUCXOIUIIO, B PEANIbHBIX yCIIO-
BUSIX TOkapa. Takxke Ba)KHBIM SIBISETCS TO,
YTO MPHU TECTHPOBAHUU BCEX IMOXKAPHBIX JaT-
YUKOB JOJDKHBI OBITH BOCIIPOM3BENCHBI pPaB-
Hble ycioBusi (0e3 MalieHIIMX OTKJIOHEHUH
TEMIIEPAaTYPHBIX M BIAYKHOCTHBIX (PaKTOPOB)
JUISL TIOJTYYEeHUSI TOYHOW MH(POPMAIUH O MOy~
YEHHBIX TECTOBBIX U3MEPEHUSIX.
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Puc. 1. Cmpyxmypa cucmemvi

IMeas uccnenoBanmsi

Juts TOrO, 9TOOBI TECTOBBIE MTOXKAPHI B pa3-
JUYHbIE AHA (KapKWe, XOJIOIHBIC, BIAKHBIE,
CyXHe) UMEJH OJIMHAKOBBIC YCIIOBHUS MPU HC-
CJIC/IOBaHUU MTOKAPHBIX M3BEIIaTelIeH, B ToMe-
IICHUH JOJDKHA MOJICPKUBATHCS ITOCTOSTHHAS
TeMIepaTypa U BIAKHOCTh U CXKUTaeMbIe MaTe-
pHabl TOIHKHBI UMETh TPeOyeMyTo BIaKHOCTh
(m7s TOYHOCTH TIOBTOPSIEMBIX DKCIEPHUMEH-
TOB), T.€. BCE pa3JIMUHbIC TMOXKApHBIE IATYH-
KM, TeCTUpyeMble B pa3HOe Bpems (HE TOIb-
KO CyTOK, HO U ce3oHHOe) o ['OCT momkHbI
MMETh PaBHBIE YCIOBUS MPHU UCIIBITAHUSX. J[71s1
YCTENTHOTO TECTUPOBAHUS TOTO WIIM HHOTO 00-
paslia moykKapHbIX W3BeNaresei B Jadoparopun
HEOOXOMMO TOJIEP’KUBATH HE TOJIBKO TeMITe-
parypy (23-28°C), armocdepHOe IaBlICHUE
(735—780 MM pT. CT.), OTHOCUTEIHHYIO BIIaXK-
HocTh (30—-80 %), HO M MOAAEPKUBATH PaBHbIE
YCIIOBHUSI XPaHEHHSI CaMOTO HCITBITYEMOTO Ma-
tepuana. Comracao 'OCT P53325-2009 wc-
MBITYEMbIH Marepuai (XJIOIKOBBIE MIHYPKH,
JpeBECHBIE MATOYKH Pa3IMYHbIX TOPOJ Jepe-
Ba, (UTHUJIM, TIEHOIUIACT M MH. Jp.) JTOJKHBI
HUMETb BIAXXKHOCTB He Oonee 5 %. Jlist pernenust
JMAaHHOW TpoOIeMbl Ha IUIOMIATM J1laboparo-
pUU MMeeTCs CyIIWIbHAs Kamepa, B KOTOPOi
MOJIJIEPKUBACTCSI HEOOXOAMMAsT TEMITepaTypa,
MO3BOJISAIONIAS YAAISATh W3JMIIKA BIard Iy-
TEM HCIIapCHHUS.

[TosTOMy, B maHHOH cTaThe MOKa3aHa Io-
MIBITKA CO3JIAHHUS CHCTEMBI aBTOMATHYECKOTO
YIpaBIEHUs CYIIWJIBHOW KaMepod B HCIIbI-
TaTelIbHOW JTa00PaTOPUU TMPOTHBOTIOKAPHBIX
CPE/CTB B BHUJE JCHCTBYIOLIETO Makera (mpo-
TOTHIIA) CYIIECTBYIOLICH CYyIIUIBbHON KaMephl.
Y4YuTbIBas CIOXKHOCTh pealln3allii CHUCTe-
MBI JIJIsl HaTypHOTO 00BeKTa [2], MakeT OymeT
MMETh CYIIECTBEHHBIC MIOMYIIEHHS, OIHAKO,
C €ro MOMOUIBI0 OY/IET MOJTHOCTHIO BOCIIPOU3-

BEJICH TEXHOJOTUYECKUI IpoLecc Mo Moaaep-
JKQHUIO TETIJIOBOTO PEKMMA.

MarepuaJjibl 4 METOAbI UCCJIEOBAHUS

Maxet, UMHTUPYIOIMH PadOTy CYIINIb-
HOW KaMmephl, B KOTOPOH NPOMCXOIUT CyIIKa
KOMITOHEHTOB, HCIIOJIb3YEMBIX B TECTOBBIX
noxapax coctouT u3 IIK, Ha xoTtopom ycra-
HOBJIEHO TIporpamMMHOe obecrieuenrne Arduino
IDE u annaparHoii yactu, KOTOpas peajinu3oBa-
Ha Ha MUKpokoHTposuiepe Arduino NanoV3,
YCTaHOBJIEHHOTO HAa MaTEPUHCKYIO IuIaTy. 3a-
JlaHWE TeMIlepaTypbl B CHUCTEME MPOMCXOIUT
3a c4yeT MoTeHUUoMeTpa [3], HarpeB KaMepbl
UMHUTHUPYETCSI C IOMOLIBIO JIBYX JIaMII Haka-
JIMBaHUs, @ U3MEPEHHUE TEMIIepaTypbl U BIIaXK-
HOCTH MTPOU3BOAMTCS C MOMOIIBIO U(PPOBOTO
JlaTyuKa Temreparypsl U Baaxxknoctu DHT22,
a yrnpaBJICHHE JIAMII HAaKaJTUBaHUS IPOUCXOIUT
¢ nomoupto HHIMM-curnana uepe3 cuiaoBoi
tpanzuctop IRF5305s.

Ha ocHoBanuM npensioxkeHHOM CTPYKTYpbI
cUCTeMBbI ObLT pa3padoTaH MakeT, IMUTHPYIO-
M paboTy CymMIIbHOM Kamepsl (puc. 3).

Peanuzanus padorsl. s Havana ¢QyHK-
LUOHUPOBAHUS CUCTEMBI HE00X0ANMO
Ha [IK 3amycTuTh nmporpamMmmHoe obecriedueHue
Arduino IDE Bxianky «ILtorrep mo mociemo-
BaTCJIbHOMY COCIWHCHUIO» (Z[aHHa}I BKJIaKa
oTBeuaeT 3a oroOpaxkenue rpaduxon). [la-
Jee ¢ TMOMOIIBI0 PETyJIsITOpa TeMIepaTypbl
BBICTABIIsIEM TpedyeMmylo Temmeparypy (3e-
JeHBId Tpaduk), MapameTpbl TeMIepaTypbl
caMOi CYIMJIBHOW KaMepbl (OpaHKeBBIH
rpaduK) Toxe BU3yaTHU3UPYIOTCSI HA MOHUTO-
pe IIK. ®uoneroBsiii rpaduk — 3T0 Tpaduk,
MOKa3bIBAIOIUN ypOBEHb MOIIHOCTH, KOTO-
PBIH B JaHHBII MOMEHT BPEMEHH BBIACISAETCS
Ha HarpeBaTeJIbHOM 3JIEMEHTE, T.€. Ha JIaMIIax
HakanuBaHus. Kak TOJIBKO JKeAThIH Tpaduk
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HAauHET CPaBHUBATHCA C YPOBHEM JKEIITOTO,
B 9TOT MOMEHT HAa4HET MIPOUCXOAUTH KOPPEK-
TUPOBKa YPOBHSI MOIIHOCTH WU (PHOJIETOBBII
rpadiK HAa4YHET YMEHBIIAThCA. YIpaBICHHE
TEMIIEPATYPOil OCYIIECTBISIETCS C IOMOIIBIO
perynstopa, KOTOpPbIH HMEET aBTOMaTHh4e-
CKYIO0 HacTpOWKy, T.€. IIPU 3aIlyCKE CHCTEMbI
3aJlaHHble 3HAYEHUS B TIOCIEIYIOIIEM KOop-
PEKTUpYIOTCS 1mox TpeOyemble B aBTOMAaTH-
9ecKoM pexume. [Ipu 1oCcTmkKeHn 3Ha9eHUs
TpeOyeMoil TeMIlepaTypbl, HAa4WHAET IIPO-
HUCXOAUTH MaJCHUC MOLIHOCTHU HarpeBaresd
W JIaMIIbl HaKaJWUBaHWs HA4YWHAIOT yracarh.
B aTOT Tepuon mpoucXomuT mepeperyiupo-
BaHUE (OIHOKPATHO), B 3TOT MOMEHT CHCTEMa
caMa OTIpefeNsieT ONTUMaTbHbIe KOdPPUIH-

u2
AMS1117

€HTBI, KOTOPBIE JOJDKHBI OBITH NMPU Harpese
U OXJIAXKJICHUHU. B TOT MOMEHT Kak JIaMIIbl
HakanuBaHus noraciu (¢uoneroBslil rpaduk
MOIIIHOCTH OKa3bIBAETCS B HyJI€), HAUMHAETCS
HPOLECC OXJTAXKACHUS, TOTAA KEITHIH rpagux
TEeMIepaTypbl TakKe HAUYMHACT TIOHWKATHCS
U J0HAs 1o TpeOyeMol Temreparypsl, Hau-
HET NPOILECC PErylupoBaHUs TeMIIepaTyphl
(aBromaruuecku 1M /I-perynstop «moacuu-
THIBaeT» KOA(PQOUIIMEHTHl U MO3BOJISET TOYHO
JlepKaTh 3aJjaHHyI0 Temreparypy [4]) u mo-
CJIe ITOr0 TPHUCTYNMAaeT K PEryIHpOBAHUIO:
HauYMHAeTCs MOAbEM MOLIHOCTH (JaMIibl Ha-
KaJUBaHHUA HAUYWHAIOT CBETUTHCS, SPKOCTD
MOBBIIIACTCS) U MPOUCXOJUT POCT MOIIHOCTH
B BUJIE CUHYCOUBI.

-
il 2 0Er
CywwnbHas kamepa g R2
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Puc. 2. Cxema snexmpuueckas npuHyunuaibHas

Puc. 3. IT'omoeswiti maxem
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Puc. 4. IIpumepsl meopemuuecku paccuumanuvblx Kodspouyuenmos cucmemsl (63 KOPpEeKmMuposKu
10 meopemuieckKum pacuemam) a-0 u ko3g@uyuenmol ¢ Qynxyuetl 00yuenus ¢ IIH/[-pecynamope

Pe3yabTarhl Hecaeq0BaHus
U UX 00CY:KIeHUsI

Hacrpoiika IIH/I-perynaropa mnpeacras-
nsieT u3 celds JJOCTAaTOYHO TPYIOEMKYIO 3a-
nady [5], TpeOyrolyr0 HEKOTOPOTO OIBITA.
B Hamem ciyvae mytem BapbHpOBaHUS KOI(D-
(burmeHToB peryisaTopa, Ha rpaduKax mo pac-
YETHBIM MOJEJSIM IOKAa3aHbl HE YCTOMUYMBBIN
TeMIepaTypHbIi pexkxuM (puc. 4, a-1) U TOITBKO
apromaruydeckasi Hactpoiika TN/ perynstopa

II0Ka3aJ1a IPUEMJIEMbII YCTOMUMBBIN MEPEXOI-
HOW TPOIECC CYNIWIBHON Kamepsl (puc. 4,e).
B nannom ciyuae [IW/1-peryastop npuMeHeH
JUISL TOTO, YTOOBI IOCTUYD JKEIaeMbIX MOKa3a-
TeJIel KauecTBa B IEPEXOIHOM M yCTaHOBHUB-
IeMcsl TIpoIeccax OOBITHON HACTPOWKON KO-
3¢ uIMeHTa YCUIICHUS CUCTEMBI, HE TIpuOeras
K IMHAMHYECKUM MTPpeoOpa3oBaHusIM CUTHAA.

Ha rpadukax BbIBeZCHBI Pe3yabTaThl TEO-
PETHYECKHX PacyeToB XapaKTEPUCTHUK C MOA-
oopom Koddunmentos (puc. 4, a-m); mociue
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9TOTO OBLT U3MEHEH BBIXOAHOW CHI'HAJI, BHIBE-
JICHHBIN Ha pEryJUpOBOYHBII AJIEMEHT. 32 CUET
9TOTO MOJIYYWIH HauOosee MpUEeMIIEMbIH OT-
KJIMK NEPEMEHHON, OTBEYAOIIEH 3a TEXHONIO-
FMUYECKHUM IpoLuecc, fajiee BKIYUICS aBTOMa-
tryeckuit monbop camum IIWI-perymsropom
CO BCTpPOEHHOH (yHKImel oOydyenus (puc. 4,
€) U IPOIIECC CTajl YCTOHYHBBIM.

BriBoabI

[IpennoxxeHHast B CTaTb€ MHTEIUIEKTY-
albHAsg CHCTEMa YIIPABIICHUS TeMIIepaTrypoit
U BIQXHOCTHIO B JIAOOPATOPUH MPOTHBOIIO-
JKapHBIX CPEJCTB, peaJN30BaHHAs B BUJE Ha-
TYpHOTO MakeTa MO3BOJIUT U3YyUUTh U TOHATH
TEXHOJOTMYECKHI MPUHIMI PabOTHl peab-
HOro OOBEKTa — CYIIMJIBHOW Kamephl. Bce
MIpeJ/ICTaBICHHBIC TPOTOTUITHBIC JaHHBIE CO-

OTBETCTBYIOT peajbHOMY IpOIECCY U UMEIOT
YCTOMYHBBII XapakTep padoThl
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BUOPEME/IMALIMOHHBIE TEXHOJIOT'MHA OYUCTKH
IHOBEPXHOCTHOI'O CTOKA C VIYHO-AOPOKHOU CETHU
HACEJIEHHBIX TYHKTOB

EBcrurneesa 10.B., Tpopumenko F0.B., EBcTurneesa H.A.
Mockosckuil agmomoouIbHO-00POACHBIU 20CYOapCmeeHHbIL mexHuyeckutl yHusepcumem (MAJIH),
Mocksa, e-mail: y.evst_tb@mail.ru

PaccMOTpeHBI PEKOMEH/yeMBIC OTPACICBEIM JOPOXKHBIM MeToAudeckuM fokymentoM OJIM 218.8.005-
2014 THIIBI TOKAJIBHBIX OYUCTHBIX COOPYKEHUI Ha aBTOMOOMIIBHBIX JIOPOTax Pa3IM4HbIX KATETOPHiA. YKa3aHbl pU-
YHHBI, 110 KOTOPHIM UX NPUMEHEHHE Ha YIMYHO-IOPOXKHOM CETH HAaCEJICHHBIX IYHKTOB HerenecoodpasHo. Onpe-
JeJIeHb! TpeOOBAHHsI, KOTOPBIM JIOJDKHBI COOTBETCTBOBATH JIOKAIBHEIE OUHCTHBIC COOPYXKEHUSI HAa aBTOMOOMIBHBIX
Joporax. M3ydenune psja 3apyOeKHBIX U OT€UECTBEHHBIX ITyOIHKAINH TO3BOIMIO BBIIBUTH NIEPCICKTHBHBIC TEX-
HOJIOTUH OYMCTKU MOBEPXHOCTHBIX CTOUHBIX BOJ| C YAMYHO-IOPOKHON CETH HACENEHHBIX IyHKTOB. DTO TEXHOIO-
T'HH, OCHOBAaHHBIC Ha OMOpEeMeHalliy, TO €CTh Ha MCIOJIb30BaHUH METa00INISCKOro IIOTCHINAIA OUOIOrHYeCKUX
00bEKTOB (pacTeHUi, MUKPOOPTaHU3MOB M JIPYTHX OpraHu3MoB). OCHOBAaHHBIE HA ITUX TEXHOJIOTHSX JIOKAIbHBIE
OYHCTHBIE COOPYIKEHUSI JIIsl OUUCTKH IIOBEPXHOCTHBIX CTOKOB C YTMYHO-JIOPOKHOM CETH HACETICHHBIX ITyHKTOB yikKe
HalIM OpHMeHeHne Bo MHorux crpanax — CIIA, Kanane, Ascrpanuu, Hosoit 3enannun, Kutae, psne eBpomneii-
CKHX cTpaH. PaccMOTpeHb! OCHOBHBIEC THIIBI JIOKAIbHBIX OYUCTHBIX COOPYXKEHUH, OCHOBAaHHBIX HA OHOpeMenuaIi-
OHHBIX TEXHOJIOTHUSX, KOTOpbIE NPUMEHSIOT Ha YIMYHO-J0POXKHOM CeTH HaceleHHbIX MyHKTOB. IIpuBesneHa cpas-
HUTEIbHAs OIICHKA 9(()EKTHBHOCTH OYUCTKH IOBEPXHOCTHBIX CTOYHBIX BOJ Ha PACCMOTPEHHBIX TUIIAX JIOKAJIBHBIX
OYHCTHBIX COOpYsKeHHH. [loka3aHbl IPoOIeMBbl, BO3HUKAIONIHNE IPH YKCILTYaTaI[HU JOKAIbHBIX OUHCTHBIX COOPYKe-
HU B YMEPEHHOM KJIMMaTe, U IyTH UX PEIIEHHs.

KioueBble cj10Ba: aBTOMOOMJIBLHAS 10POra, IIOBEPXHOCTHBIE CTOYHBIE BOIbI, OMopeMenuanusi, 6MoGpHILTPANHOHHBIH
CKJIOH, OMO/IpeHakHast KaHaBa, 10/K/1eBOoii cajx

BIOREMEDIATION TECHNOLOGIES FOR RUNOFF TREATING
FROM THE ROAD NETWORK OF SETTLEMENTS

Evstigneeva Yu.V., Trofimenko Y.V., Evstigneeva N.A.
Moscow Automobile and Road Construction State Technical University (MADI), Moscow,
e-mail: y.evst th@mail.ru

In the article the types of on-site runoff treatment plants on roads of various categories, recommended by the
industry road guidance document (ODM 218.8.005-2014), are considered. The reasons of impractical use of these
treatment plants on the road network of settlements are indicated. The requirements for on-site treatment plants
on roads are defined. Foreign and domestic publications are studied. This made it possible to identify promising
surface runoft treatment technologies from the road network of settlements. These technologies are based on
bioremediation, namely on using of metabolic resources of biological objects (plants, microorganisms and other
organisms). With the help of such technologies in on-site treatment plants for surface runoff treatment from the
road network of settlements are used in many countries — the USA, Canada, Australia, New Zealand, China, some
European countries. The main types of on-site treatment plants, based on bioremediation technologies, which are
used on the road network of settlements, are considered. A comparative assessment of the efficiency of surface
runoff treatment plants in the studied types of on-site treatment plants is given in the article. The problems arising
from the exploitation of on-site treatment plants in temperate climate and ways how to solve them are shown.

Keywords: road, surface runoff, bioremediation, filter strip, bioswale, rain garden

OKcIutyaranuss aBTOMOOHMIIBHBIX — JIOPOT
HapsIIy ¢ TO3UTHBHBIM COIIMATLHO-DKOHOMHU-
geCKUM 3(P(HEKTOM COTIPOBOKIACTCS HETaTHB-
HBIM BO3JICHICTBHEM Ha KOMIIOHEHTBI OKpYKa-
FOILEH cpeJibl: aTMOC(EpPHBIi BO3/1yX, BOJIHBIC
00BEKTHI, TOYBEHHBIN TTOKPOB U TPyHTHI. O1-
HUM W3 3HAYUMBIX HCTOYHUKOB 3arps3HCHU
MOBEPXHOCTHBIX M TIOA3EMHBIX BOJ, & TAKKE
MOYB SIBIISIETCSI TIOBEPXHOCTHBIH CTOK C JIO-
PO’KHOTO TIOJIOTHA aBTOMOOMIBHBIX JAOPOT [1,
c. 30], comepkamuii 3arpsA3HSIOMIKE BEIe-
CTBAa B KOHIEHTpPAIMSIX, 3HAYUTEIHHO IIpe-
BBIIIAIOMINX TPEACIBHO JOMYCTUMBIX KOH-
[EHTPAIUH, YCTAHOBJICHHBIC JUTSI BOJT BOJHBIX
00BekTOB (Tabm. 1).

C 1enpl0 MHHHMHU3AIMA ~ HETaTWBHO-
rO BO3JCHCTBHsI aBTOMOOWJIBHOM  JOpPOTH

Ha TMIOBEPXHOCTHBIE U TIOI3€MHbIE BOJIBI, 8 TaK-
JKe 3eMeINTbHBIE PECYPCHI M TIOUBEHHBIN TOKPOB
B POCCHIICKMX HOPMATHBHBIX MTPABOBBIX aKTax
(oOs13aTeNIbHBIX K MCIIOJHEHUIO) M OTpaciie-
BBIX JIOPOXKHBIX METOJAMYECKUX JOKYMEHTAX
(MMeromMX  pPeKOMEHJATEIbHBIH  XapakTep)
JUISL IPEAOTBPAILCHHS COPOCOB HEOUHMILICHHBIX
WJIM HEJIOCTATOYHO OYHINEHHBIX BOJ TIOKA3aHO
YCTPOWCTBO OUHCTHBIX coopyxeHuid. B Bo-
nHOM Konekce P®D [4, crates 65] ocobo oro-
BapUBacTCsl HaJMYUE OYMCTHBIX COOPYKECHUMH
B TPaHUIaX BOJOOXPAHHBIX 30H. ABTOMOOMIIB-
HBI€ JIOPOTH, KaK U BCE XO3SIHICTBEHHBIC M HBIE
O0OBEKTHI, PACIIONIOKEHHBIE B yKa3aHHBIX 30-
HaX, JOJDKHBI OBITH 000PYI0BAHBI COOPYIKEHHU-
SIMH U CHCTEMaMH «Jisi OTBeaeHus (cOpoca)
CTOUHBIX BOJ B IICHTPAIM30BAHHBIC CHCTCMBI
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BOJOOTBE/ICHUS ..., €CJIM OHHW TpeaHa3Hade-
HBI JUIsl ipueMa Takux Boa» [Tam »xe] mubo
JIOKaIbHBIMA ~ OYHCTHBIMH  COOPY)KEHUSIMHU
(manee — JIOC), obecrieunBarONIMH OYHUCTKY
CTOYHBIX BOJ, MCXOIs M3 Hamboiee >KeCTKUX
HOPMATUBOB MPEACIIBHO JONYCTUMBIX KOHIICH-
Tpauuil BpEeIHBIX BEUIECTB B BOJAX BOAHBIX
00BEKTOB PHIOOX03AWCTBEHHOTO 3HAUCHHS (CM.
Tab:x. 1). IlockonbKy NOBEPXHOCTHBIE CTOUHBIE
BOJIBI IMEIOT XapaKTePHBIE 0COOEHHOCTH, «OT-
JIMYAIONINE UX OT JIPYTUX KaTeTOPHI CTOYHBIX
BOJ (HepI/IO)II/I‘-IHOCTI) NMOCTYIUICHUS, 3Ha4Yu-
TeJIbHBbIE KOJNe0aHusl KaueCTBEHHOTO W KOJIHU-
YECTBEHHOI'0 COCTaBa, OJHOBPEMEHHOE MpH-
CYTCTBHE MIMPOKOTO CIIEKTpPa 3arps3HSIIOMINX
BemiecTB)» [5, c. 17], To WX HEMoCpeACTBEH-
HOE OTBEJICHHE B IEHTPATU30BAHHBIE CUCTEMBI
JUIsL TIOCIIEYIOIIEH OYHMCTKU Ha TpPajHIIMOH-
HBIX OYHCTHBIX COOPYKECHHUSX KpPYIJIOrOJuY-
HOTO JICHCTBUSI SIBIISICTCSI HELEIEeCO0Opa3HbIM
(maxe npm wmx Hammumu). OAM 218.8.005-
2014 [6, c.4] pekoMeHAyeT TMOBEPXHOCTHBIE
CTOKH C TEPPUTOPHUI aBTOMOOHMIBHBIX IOPOT
B TIpe/ieax BOJOOXPAaHHBIX 30H IOJBEPraTh
ounctke Ha JIOC, MakcumaibHO TPUOIH-
KCHHBIX K MCTOYHHUKAM 3arpsi3sHeHus. Beioop
TEXHOJIOTUYECKOW CXEMbl OYMCTKH, a TaKKe
rkoHCTpyKInK JIOC 3aBUCUT OT Ka4eCTBEHHOM
1 KOJIMYECTBEHHON XapaKTEPUCTHKH CTOYHBIX
BoJ. B Tabm. 2 npeacrasnenst JIOC, pekomeH-

nyemble OJIM 218.8.005-2014 [6, c. 19-78]
JUISL COOPY’KEHHUSI Ha aBTOMOOMIIBHBIX JIOpOrax
B 3aBUCHMOCTH OT KaTerOPHHU MOCICAHUX.

C omHOW CTOPOHBI, 3TH PEKOMEHIAIUU
MOTYT OBITh pPAcHpOCTpPaHEHb M Ha YJIHY-
HO-OpokHYIO0 ceTh (mamee — YJIC) ropomos
W JIPYTUX HAacelleHHBIX IYHKTOB, €CIU BOC-
M0JIb30BaThCSl HauboJIee YacTo MPUMEHSIEMbIM
COOTBETCTBHEM KaTeropuil aBTOMOOMJIBHBIX
nopor, nepexonsammx B Y/C Ha Tepputopuun
HaCeJICHHBIX MMYHKTOB (Tabi. 3).

C npyroii CTOPOHBI, €CTh IENBbIH PsII BO3-
paxeHuil mo ux npumenenuto Ha Y/IC nHace-
JICHHBIX ITyHKTOB. BO-IepBBIX, MPaKTHUYECKU
Bce pekoMmenayemble JIOC TpebyroT nocrarou-
HBIX CBOOOJIHBIX IUIOMIAACH JIJIs pa3MeIeHus,
a UX BHemHee opopMIIEHHE HE TapMOHHPYET
C apXUTEKTYPHOU cpemoit moceneHuit (puc. 1).
Bo-BTOpBIX, Ha HEKOTOPBIX BO3BOIUMBIX Ha aB-
ToMoOuIbHBIX Jtoporax JIOC (puc. 1, r — e)
NPUMEHSIOT BBICHIYIO BOAHYIO PAacTHTEIIb-
HOCTh (manmee — BBP), BricaxkeHHyIO B ecre-
CTBEHHBIM WJIM MCKYCCTBEHHBIM BOJOEM s
o0ecrieueHus] yCIIOBHH e¢ MPOM3pacTaHusl.
OnHaKo  «IOCTOSIHHOE TNPHUCYTCTBUE — 3a-
cTONHOW BoJBI B 3apociiax BBP moxer cno-
COOCTBOBAThH [MOSIBJICHHUIO HENPUSTHBIX 3a-
maxoB W] OypHOMY pa3BUTHIO HACEKOMBIX
(xoMapoB, MOIIEK W T.J.), YTO HEIOITYCTUMO
B YCIOBHUSX TOPOACKOW cpemsd» [§8, c. 127].

Taoanua 1

KoHIIeHTpaluy HEKOTOPBIX BELIECTB B TOBEPXHOCTHOM CTOKE C aBTOMOOHIIBHBIX JIOPOT, MI/ M’
(M0 TaHHBIM POCCUHCKUX HUCCIEeN0BaHui) [2, c. 23; 3]

Sarpsi3HsioIe JlosK1eBO# CTOK Taubli cToK HAK, o H,I[prz)
BeIecTsa JMANa3oH | CpejHee | JMANA30H | CpeIHee
B3BerenHble BelecTBa 174...2700 1437 | 1400...3000 2900 3) 4)
Hedrenpomykrs 0,74...30 15,3 10...60 35 0,3 0,05
CauHerng 0,28..0,3 0,29 0,28...0,31 0,3 0,01 0,006/0,01
Hunk 03...0,7 0,5 0,6...0,8 0,7 1 0,01/0,05
Menn 0,01...0,1 0,055 0,01...0,1 0,055 1,0 0,001/0,05

IIpumedanus kTabdm. 1.
D Tpusenenst [1JIK xuMuueCcKux BENIECTB B BOJIE BOJHBIX 00BEKTOB XO3SIHCTBEHHO-TUTHEBOTO U KYJIb-
TypHO-OBITOBOTO BOonmorons3oBanus o I'H 2.1.5.1315-03, 3a uckimouennem [1/IK B3BemeHHBIX BEIIECTB.
2 TIpuBenens [TJIK BpeHBIX BEMIECTB B BOJAX BOJHBIX 0OBEKTOB PHIOOXO3SHCTBEHHOTO 3HAYEHHMS, yT-
BepxkaeHHble [Ipukazom Muncenbxo3a Poccun ot 13.12.2016 Ne 552, anis MeTayuioB B 3HaMeHArTese Ipu-
BeneHsl [1JIK 111 Mopckoii BOzIbIL.
3 CoracHo CanlluH 2.1.5.980-00 npu cOpoce CTOUHBIX BOJ B BOAHBIM OOBEKT COAEPIKAHHUE B3BEIIECH-
HBIX BEIIECTB B €T0 KOHTPOJIBHOM CTBOpE (ITYHKTE) HE IOJDKHO YBEIIMYUBATHCS 110 CPABHEHUIO C CCTECTBEH-
HBIMH yCJIOBHIMH Oosiee yeM Ha 0,25 Mr/mm® — J1st TUTHEBOTO U XO3SIHCTBEHHO-0BITOBOTO BOJIOCHAOKEHUS
u Gosee uem Ha 0,75 Mr/am> — J17Ist pEKPEAIIMOHHOTO BOIOTIOIL30BAHMS, & TAK)KE B YEPTE HACEIEHHBIX MECT.
Jlyist BOAHBIX 0OBEKTOB, COMEPIKAIINX B MEKEHb Oosee 30 Mr/mm® IPUPOIHBIX B3BEIICHHBIX BEIIECTB, J0-
ITyCKAeTCs YBEIWUCHUE UX CONEPKAHUA B BOZE B IIpeenax 5 %.
4 Tpu cOpoce CTOUHBIX COMCPIKAHIE B3BEIICHHBIX BEMIECTB B KOHTPOILHOM CTBOPE (ITYHKTE) BOMHBIX
00BEKTOB PBHIOOXO3SIICTBEHHOTO 3HAYCHUS HE JOJDKHO YBEIMYHBATHCS [0 CPABHEHHUIO C €CTECTBCHHBIMH
ycnoBusimu Oosiee yem Ha 0,25 Mr/am® — 17ist BOXHBIX 0OBEKTOB BBICIICH U TIEPBOil KaTeropuii; Oosee yem
0,75 Mr/am® — 11t BOTHBIX OOBEKTOB BTOPOI KaTETOPHH.
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B-Tpethux, aHanM3 OTEYECTBEHHBIX ITyOJIMKa-
1IWH, BBITIOJHEHHBIH B [1], TO3BOMII BBISBUTH
«HU3KYI0 3(MPEKTUBHOCTh BBEJICHHBIX B JICH-
CTBHE Ha aBTOMOOWJIBHBIX JIOPOraX JIOKAJIbHBIX
OYHCTHBIX COOPYKCHUM, MPeTHA3HAUCHHBIX IS
OYHCTKU TOBEPXHOCTHBIX CTOKOBY» [Tam ke,
C. 30], B cuity CIEeIyIOUINX MPUYNH:

— OmMOOK B TMPOCKTUPOBAHUU U CTPOHU-
TEJIHCTBE;

— HapyIIEHUI 00CITy)KUBAIOIIUM TIEPCOHA-
JIOM TEXHUYECKON IKCILTyaTalluu;

— HECOOIOIGHUSI CPOKOB ITUIAHOBO-TIPE/I-
YIOPEIUTEIHLHOTO PEMOHTA.

Llenp uccnenoBaHus: U3ydeHHe 3apyOex-
HOTO M OTEYECTBEHHOTO OTBITA B YAaCTH IpPHU-

MEHEHUS TSI OYMCTKHU MMOBEPXHOCTHBIX CTOKOB
¢ aBromoOmibHbIX Jopor JIOC, orBevaromumx
CIICAYIOIIUM TPEOOBAHUSIM:

— DKOJIOTHYHOCTh CTPOUTEIHCTBA M IKC-
TTyaTaIuu;

— BBICOKast A(PPEKTUBHOCTh OYMCTKH CTO-
KOB B TEIUIBIN U XOJOAHBIA MEPUOIBI FOAA;

— DKOHOMHUYHOCTh (HH3Kass CTOHUMOCTH)
CTPOMTENILCTBA U IKCILTyaTallnu;
— IIPOCTOTA  COIEPXKAHUSI  COOPYKEHHS,

He TpeOyromias BBHICOKOM KBanupukanuud o0-
CITy’»KHMBAIOIIIETO ITEPCOHAIa;

— OPraHUYHOCTb U TapMOHHYECKasi CBS3b
¢ ypOaHM3UPOBaHHBIM JIaHAIIA(QTOM.

Tao6auna 2

Pexomenyemble sokanbHble ouncTHBIE coopyxenns (JIOC) Ha aBTOMOOMITBHBIX TOpoTax
[[IpuBonutcs mo: 7, c. 81]

Bug JIOC IIpumeHnsieMble METOIbI OUUCTKH Kareropust
ABTOMOOMJIBHBIX JIOPOT
IIpocretimme Mexanudeckue 11 n HKe
[Tpyribl OTCTOMHUKY KaCKaHOTO THIIA: MexaHuueckue,
1 v 2-X KacKa iHbIe (hMBUKO-XIIMITIECKHE, OMOTIOTICCKUE m-1v
2-X ¥ 0oJIee KacKaaHble I1-11
I'mapoboTaHrdecKye TIOMTAIKH Mexaaudeckue, III u BBIIIIE
(DU3UKO-XMMHYECKHE, OMOTIOTMICCKUE
COOpHBIE COOPYKEHHS MOTYITHHOTO THITA MexaHm4eckre, I-1v
(DU3MKO-XMMHYECKHE
OunCTHBIE COOPYXEHHSI MHIMBHIYaJIbHOTO MexaHm4eckre, I
MPOEKTHPOBAHUS W3 COOPHOTO M MOHOJIHT- (bIBUKO-XIMITYECKIIe
HOTO JKeNe300eToHa
MonynbHbIE CTaHLIMH TOTHON 3aBOJICKOM Io- Mexanudeckue, 1-1V
TOBHOCTH (DU3MKO-XMMHYECKHE
OunCTHBIE COOPYXEHHSI MHIMBUIYaJIbHOTO MexaHuyeckue, I-1I
MIPOSKTHUPOBAHMS KACCETHOTO THMA (TIpUMe- (IBUKO-XIMITYECKIIe
HSIIOTCSI HA MOCTOBBIX COOPY’KECHHSIX)
OWIBTPYIOMMI TAaTPOH (I OYUCTKH TIO- MexaHndeckue, I-1I
BEPXHOCTHBIX CTOKOB C MOCTOB) (HU3UKO-XMHYECKHE
Taonauna 3

CooTBeTCTBHE KaTeropuii aBTOMOOMIIBHBIX JI0poT, iepexosmux B Y/1C
Ha TEPPUTOPUU HACETIEHHBIX MyHKTOB [7, ¢. 81-82]

Knacce, xareropus
aBTOMOOWIILHOM JIOPOTH

Kareropust gopor 1 ynuiy HaceIEHHOTO TyHKTa

Astomaructpans (IA)

Topojickast aBroMarucTpaib (MarucTpalibHasi TopojcKas gopora 1 kiacca ¢ pac-
4ETHOM CKOPOCTHIO 130 KM/4)

nopora (Ib)

CkopocTHast aBToMOOMITbHas | [ opozicKast ckopocTHast aBTOMOOMITBHAS I0pora (MarkcTpasbHasi TOPOACKast I0po-
ra 1 kmacca ¢ pacuérnoii ckopocTbio 110 mmi 90 kvm/q)

Mal"I/ICTpaJ]LHaSI yina 06LI.I€1"OpOZ[CKOFO 3Ha4YeHus 1 Kiracca

OObIuHbIe aBTOMO- | 1B

MarucrpasibHasi FopoJicKasi Jopora 2 Kiacca

OMJIbHEIE J0poru

Mal"I/ICTpaJ]LHaSI yina 06LI.I€1"OpOZ[CKOFO 3Ha4YeHus 1 Kiracca

II | MarucTtpaibpHas yIuia 0OIIEropoaCKOro 3HaYEHMs 2 Kiacca

MarucTpasbHasi YIIIa 00IIEropoICKOro 3HaUCHIS 3 Kiiacca

III |MarucTpabHast yiria 00IIEropoICKOro 3HaUSHuU 3 Kimacca

MarwucTpasnbHasi yIuia paioHHOTO 3HAUSHUsI

IV | Vaump! u 10poru MECTHOTO 3HAYCHHMS

OcHoBHbIE YIHIIbI CEJIILCKOIO MOCCIICHUSA

V | Y1l 1 IOpOrH MECTHOTO 3HAUYEHUST

MectHbIe YIIUIBL 1 JOPOTr'r CEJILCKOI0 IMOCCIICHUA
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Puc. 1. Hexomopuvie munot JIOC, npumensiemvie Ha asmomoduivhsix dopozax [6]: a — npocmetiwee
OUUCTIHOE COOPYIHCEHUE CO WeDEeHOUHOU 3a2PY3KOl, 6 — npocmetiuiee OYUCIMHOE COOPYIICEHUE
€ OMCMOUHUKOM U UeOEeHOUHOU 3a2PY3KOlL (8UO C8epXY),; 8 — npocmeliiee OUUCTIHOE COOPYHCEHUE
€ OMCMOUHUKOM U UWeOEHOUHOU 3a2PY3KOlL (8UO COOKY); & — npyo, 3acadceHHblU 8blCulell 600HOU
PACMUMENbHOCHBIO, O — NPYO-0MCMOUHUK KACKAOHO20 MUNA ¢ UCTONIb308AHUEM 2AOUOHO8,

e — eudpobomanuyeckas niowaoKa ¢ YCmpoucmeom niasarouux 60Hos uz copoupyiowezo
Heghmenpooykmbl Mamepuand; e — 00Ul 6UO OUUCIIHO20 COOPYICEHUS UHOUBUOYATbHO2O0
NPOEKMUPOBAHUSL, U — 0OWULL BUO MOOYTIbHOU CIANHYUU 2TIYOOKOU OYUCTIKU HAZEMHO20
PAcnonodicenust; K — oouuil 6U0 cmanyuu 2nyOoKot O4UCTKU HOO3EMHO20 PACTIONIONCEHUSL

MarepuaJibl 1 METOIBI HCCIETOBAHUS

Juis  wuccnenoBaHuss ObLT  OCYHIECTBIICH
moi0op MyOJMKaIMK 10 3asBICHHON TeMe,
HaxOJSILIUXCSI B OTKPBITOM JOCTYIIE; a TaK»Ke
COOTBETCTBYIOIIUX POCCHICKHX HOPMAaTHB-
HBIX TIPaBOBBIX aKTOB W JUPEKTUB TIO YIIPaB-
JIGHUIO TIOBEPXHOCTHBIM CTOKOM, JCHCTBYIO-
IMX B psiie 3apyOexHbIx crpadH. Ha ocHoBe
MU3Y4YCHUS] UCTOUHUKOB BBITIOJHEH aHAJIU3 Cy-
mecTByrommx u nepcnektuBHbix JIOC nmns
OYNCTKHM TIOBEPXHOCTHBIX CTOKOB C aBTOMO-
OWJIBHBIX JTOPOT.

Pesyabratsl ucciienoBanus
U UX 00Cy:KIeHHe

YcTaHOBIICHO, UTO 3as1BIICHHBIM TPEOOBaHH-
siM HarOostee monHo otBevaroT JIOC, B KoTOpbIX

UCIIOJIb30BaHbl TEXHOJOIMU OUOpeMeralyy,
OCHOBaHHBIC Ha META0OIMYECKOM IMOTCHIIUATIC
OHONIOrnUecKuX 00BEKTOB — BBICIITUX PACTCHUI
U MHKpOOpraHusmoB. [l HaceneHHBIX MyH-
KTOB MOTYT OBITh PEKOMEH/IOBaHbI TPH OCHOB-
HBIX TUIIa COOPYKEHHI: ONOIpCHAKHAS KaHABA,
OMOGUIBTPALIMOHHBIA CKJIOH, JOKICBOH cal,
UCIIOJIb3yeMbIE JIJIsl BOJIOOTBO/IA U OYUCTKH TO-
BEPXHOCTHBIX cTOKOB ¢ Y/IC.

buoopenaxcuas kaunasa (puc. 2, a) npea-
cTaBisgeT co0oil TpaHIIer HEeOONBIION Tily-
ounel (mo 1 M [5, c. 78]) ¢ mIOTHO# BBICAI-
KOW PaCTUTEIbHOCTH, UMEIOIIYI0 HEOOJBIION
NPOJOJNBHBIA YKIOH Uil 00ECTICYCHUsSI CTOKA
MOBEPXHOCTHBIX BOJBI CAMOTEKOM (ONTHMAIIb-
HBI YKIOH — 2...3% [9, c. 66]) u momoruit
yKJIOH oTKOCca (He Oomee 1 :2...1 :4 [9, c. 66;
10, c. 4.62; 11, c. 13]). lllupuna ocHOBaHUS
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He JIoJKHA OBITH Oosiee 2 M JUIsi MPEeJoTBpa-
LOICHUS  KOHLEHTpauuu  (COCPEAOTOYCHUS)
CTOKa, HO JIOJDKHA OBITH 1OCTATOUHOM ist 00-
JIeTYeHns CKaIllnBaHUs pacTurenbHocTH |10,
c.4.62]. MuHuManpHas JIAHA KaHaBBI —
30 M [10, c.4.61]. Pasmemars nannoe JIOC
CllelyeT Ha OTKPBITOH MECTHOCTH, Hu30eras
3aTeHEHUsI — JUIsl CTUMYJIMPOBAaHMS pOcTa pac-
TUTEIBHOCTH; IJIOLIAIb BOAOCOOPA HE T0JDKHA
mpesbimiats 4 ra [10, ¢ 4.61]. Ctounbie Boabl
IIOCJIe OYHCTKHA OTBOAATCS JHOO HEmocpen-
CTBEHHO I10 KaHaBe, MO0 110 JIPCHaXHOH Tpy-
0e, KoTopast MPOKJIabIBACTCS IO HEH.

Crienyer OTMETUTb, YTO B COOTBETCTBUH
¢ tpedoBanusimu CII 32.13330.2012 otBene-
HUE TIOBEPXHOCTHBIX CTOKOB MO OTKPBITBIM
KaHaBaM JOIyCKAeTCs JIMIIb «JUJIsl CenmuTed-
HBIX TEPPUTOPHM C MAJIOATAKHOW WHIUBU-
JlyalbHOM 3aCTPOMKOM, MOCEJIKOB B CEJIbCKOU
MECTHOCTH, & TaKXKe IMapKOBBIX TEPPUTOPUIL
C YCTPOMCTBOM MOCTOB M TPyO Ha Iepecede-
HUAX ¢ goporammy» [12, m. 7.1.10].

buopunempayuonnviti  ckion TpeACTaB-
nseT co0oil POBHYIO IUIOIMIAJKY C TUIOTHOM
BBICAJIKOM Ta30HHOW TpaBbl, UMEIOLIYIO He-
3HAYUTEIBHBIN MPOAOIBHBIN YKIOH (MOpsiKa
1% [13, c. 42]). MakcumanbHas JUIMHA CKJIO-
Ha — 50 M [10, c. 4.61]. TpeGoBanus Kk MecTy
pa3MernieHus u K TIomaan BojocOopa aHajo-
THYHBI TPEOOBAHUAM JIJIsl OMOJAPEHAXKHBIX Ka-
HaB. 3a4acTyr0 OMO(WIBTPAIMOHHBIC CKIIOHBI
MIPUMEHSIIOT HE CaMOCTOSITENIbHO, a Kak mep-
BYI0 (NIpEIBAPUTENBHYIO) CTYIEHb OYHCTKH
niepen npyrumu JIOC.

Jloorcoesoti cad TIpeACTaBISIET COOOU TO-
HWKeHHe peibeda, 3anmpoeKTHpOBaHHOE JIIs
IpreMa MOBEpXHOCTHOTO CTOKA, 1 3aChIITAaHHOE
¢uipTpytomeld 3arpy3Koil (MOIIHOCTBH CIIOS
0,5...1,0 M), B KOTOPYIO BBICA)KEHBI BJIAroJjro-
OWBBIE BBICIINE PACTEHUS C MOIITHOW KOPHEBOI

cucremoit. [Inomans Bomocbopa — He Oonee
0,1 ra [10, c. 4.61]. Pexomenayemas rmyOuHa
30HBI HaKoIJIeHUus cTouHbIX Boa 0,1...0,3 M [9,
c.70; 10, c.4.61]. IloctynuBmuii CTOK
M0 CAaHUTAPHO-TUTMEHHYECKUM COOOpakeHH-
SIM HE JIOJDKEH HAaXOJMUTHCS B 30HE HAKOTIICHUS
caza cBeblie 24 4. [ToBepXHOCTHBIE BOJIBI TIPO-
XOIAT uepe3 QUIBTPYIOLIYIO 3arpy3Ky U JTHO0
WHQUIBTPYIOTCS B €CTECTBEHHBIN IPYHT, JHO0
OTBOZATCSL MO JOPEHAXXKHOU cucreme. Makcu-
MaJIbHOE BpeMS MPOXOXKACHUS TIOCTYTIHBIIETO
o0bema CTOKa uepe3 JOKICBOH caj, BKIoYast
30HYy HakorieHus, — 72 4 [9, c. 70].

CpaBHuTtenpHas oleHka 3(QeKTuBHOCTH
PaccMOTPEHHBIX COOPYKEHHUH, ompezernsemMas
nporieccamu, mpoucxogsmumu B JIOC, u nx
WHTEHCHBHOCTBIO, a TaK)Ke BpEMEHEM HaXOX-
JICHUSI OUHUIIIAEMBIX BOJ B COOPYKEHHSX, MPEJI-
cTaBlieHa B TaOl. 4.

Pe3ynbrarhl BBITIOTHEHHOTO HCCIICIOBAHUS
TIO3BOJISIFOT PEKOMEH/IOBATh ISl UCTIONh30BAHUS
Ha Y]/IC HaceneHHBIX MyHKTOB B KadecTBe JIOC
nokaeBbie caapl. OmHako S(PQPEKTUBHOCTH HMX
IKCIUTYaTallid B YCIOBHSIX XOJIOJHOTO KJIMMAara
3aTpyHeHa 10 PsIy MPUYKH: HU3KHX TeMIepa-
TYp, MPOMEP3aHusi TPyHTa, KOPOTKOIO TEILIOTO
Tiepro/Ia To/1a, OOMIIMS BBINA IakoIIero cHera [13,
¢ 47]. B cBs3u ¢ 3TM 0COOYI0 aKTyaJIbHOCTh
TIPE/ICTABISIIOT BBINIONHEHHBIE B [lepMckom Ha-
YYHOM HCCJIC/IOBATEIIBCKOM MOJUTEXHUIECKOM
yauBepcutere (ITHUITY) uccnenosanus, B pe-
3yJABTaTe KOTOPBIX [5, €. 56-96]:

1) mpemoxkeH coctaB (PMITBTPAIIIOHHOM 3a-
TPY3KH, TIO3BOJISIOIINI HCIIONB30BaTh JOMKIE-
BBI€ Ca/Ibl B YMEPEHHOM KJIIMAaTHYIECKOM TOsICe
KaK B TEIUIbIi, TaK U B XOJIOAHBINA MEPUOJIBI TO/IA:

—10...20% (00.) HU3UHHOTO TOp(da;

—20...40% (00.) MPUPOTHOTO IICOIHTA;

—50...70% (00.) mecka MEIKOTO CTpPOH-

TCJIBHOTIO.

Puc. 2. Buewnuii 6uo JIOC, 8 Komopulx ucnoib3yomes mexHono2uu Ouopemeouayuu.
a — buodpenasxcuas kanasa [9, c. 69]; 6 — dosicoesoti cao [Ilpusodumces no: 7, c. 89]
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Tab6auna 4
OddexruBrOCT OuncTkr Ha JIOC ¢ BcnoNb30BaHUEM
OropeMeMalnOHHbBIX TeXHooruii [13, ¢. 46]

CoopyxeHne OddeKTHBHOCTD yaaNICHNs 3arPSA3HSIOMINX BEIIECTB 1 MUKPOOPTaHU3MOB
Basewennsie | buorennsie | Tsoxensie | Hedre- | Oprannueckue | bakrepnu
BEIIECTBA | JIEMEHTHI | METAUTBI | IPOIYKTHI | BEIIECTBA
(N, P)
BrodunsrpanioHHbIe CKIIOHBI u i u u u i
Buonpenakable KaHaBbI u o u = u o
JloxxieBblie caipl [ [ [ (] [ (]

m — Beicokast (~70...100%);

m —cpemmsts (~40...70%);

0 —mmskast (~10...40%)

Puc. 3. Pacmenusi, pexomeH008anHble 015t NPUMEHEHUS 8 00XCOeBbIX CAOaX YMEPEHHO20
xkaumama [Tlpusooumces no: 7, c. 110]: a) upuc 6oromuwiii; 6) mpocmuuk 0ObIKHOBEHHbII

Benenmne B 3arpy3ky Topda u IICONHTA,
001a1afomMUX COPOITMOHHBIMA M HOHOOOMEH-
HBIMHU CBOﬁCTBaMH, IIO3BOJIACT UCIIOJIB30BATh
JOXKIEBOM caJi IPH OKOJIOHYJIEBBIX TeMIlepa-
Typax. B naboparopHoM 3KcliepuMeHTe TO-
Ka3aHO, YTO MpPH TOHWKEHUU TEeMIIepaTyphl
¢ +20°C mo +2°C > PeKTHBHOCTH OYUCTKH
OT TSDKENIX METaJVIOB yYMEHBIIAeTCS JINIIb
Ha 4,8...9,6%, a 3(PPEeKTUBHOCTh OUMUCTKH
OT He(TENPOAYKTOB, HA0OOPOT, yBEIMUUBACT-
cs Ha 24 %;

2) 5KCIIEpUMEHTAJIbHO JlOKa3aHa Iep-
CTIEKTUBHOCTH (DPUTOpETreHepauu QuiIbTpy-
IOIeH 3arpy3KH IpH UCIOJIB30BAHUH HpPHCA
0O0JIOTHOTO W TPOCTHHKA OOBIKHOBEHHOTO
(puc. 3) — 3a cyeT YaCTUYHOTO H3BJIEUEHMS
TSDKEIBIX METAUIOB ¥ HE(TEHpOIyKTOB
13 3arPy3KU paCTCHUSMH U TTIOYBEHHBIMU MU-
KpoopraHu3MaMu (KOpHEBasi cHCTeMa pacTe-
HHUH CIIOCOOCTBYET pa3BUTHIO pr3ochepHOit
OMOTHI), a TaKXKE 3a CUET BOCCTAHOBJICHUS
MPOMYCKHONH CIOCOOHOCTH 3arpy3Kd IO/
JEHCTBUEM MPOLECCOB Pa3BUTHs KOPHEBOM
cucTeMbl pacTeHuid. CienyeT OTMETHUTD, U4TO

0oTOOp pacTeHui ISl U3YUYCHHS TIEPCIICKTHB-
HocTu nx npuMeHenus B JIOC mpoBomuics
WCCIIeIOBATENISIMH 110 CIIEAYIONUM KpHUTe-
pUsSM: PacHpOCTPAaHEHHOCTh B YMEPCHHBIX
IIUPOTAX, BIAroJt0OUBOCTh, MOITHOCTh KOP-
HEBOW CHCTEMBI, 3MMOCTOMKOCTh, HEMTPUXOT-
JUBOCTH B YXOJIE.

OueBUIHO, YTO IS YBEeTWUICHHS d(dek-
TUBHOCTH OYMCTKH CTOYHBIX BOJ U pPEreHe-
panuu (UIBTPYIOIICH 3arpy3Kd B JIOXKICBBIX
cajax I11eJecoo0pa3Ho HMCIIOIb30BaTh KOHCOP-
IIUYMbl aKTUBHBIX INTAMMOB MHKPOOpPTaHM3-
MOB-ZIeCTpyKTOpoB. Hamnbonee mepcrneKTHBHO
KOMOWHHPOBAaHHOE HCIIOJIb30BAHUE PACTCHUM
U puzochepHbIX MUKPOOPTraHU3MOB (pacTu-
TEIBHO-PU30MHUKPOOHBIX KOMILJICKCOB), OHA-
KO TIOJI00p ONTHUMANIBHBIX (CUMOMOTHYECKHX )
WX coueTaHWil TpeOyeT CcaMOCTOATEIhHO-
IO MCCIIEOBAHUSI.

BriBoabI

1. OGocHOBaHA aKTyaJbHOCTH Pa3paboOTKH
KOHCTPYKIIMH JIOKAIBHBIX OYHCTHBIX COOPYIKe-
HUH C UCIIOJIB30BAHUEM OHOPEMETUAIIMOHHBIX
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TEXHOJIOTUH /7151 00pabOTKK MOBEPXHOCTHOTO
ctoka ¢ Y/IC HaceneHHBIX TyHKTOB.

2. Paccmotrpensl  ocHoBHble THNbl JIOC
C UCTIOJIb30BaHUEM OMOpeMeTNAIMOHHBIX TeX-
HOJIOTHH 11 OYMCTKH MOBEPXHOCTHBIX CTOY-
HBIX BOJI.

3. IlokazaHa TeEpCIEKTUBHOCTh MpPUMEHE-
HUSl HA YIUYHO-JOPOKHOW CETH HACEJICHHBIX
ITyHKTOB ISl OYUCTKH MOBEPXHOCTHBIX CTOY-
HBIX BOJI JTIOX/IEBBIX CaJIOB.

4. MpennokeHo s yBeiauueHUs: 3 hex-
TUBHOCTH OYMCTKU CTOYHBIX BOJ M pereHepa-
Ui QUIBTPYIOMIEH 3arpy3Kd HCIIOJIB30BaTh
B JIOKJICBBIX CaJlaX pacTUTEIbHO-PHU30MHUKPOO-
HBIEC KOMIIJICKCHI.
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MOBBIIIEHUE 3KOJOTMYECKON U MOKAPHOM BE3OIACHOCTH
KOMIIVIEKCHOT 'O ITYHKTA 3AITPABKH TPAHCITIOPTHbBIX
CPEACTB PASHbIMU BUJIAMMU TOIIJIMBA

Kyk U.A., Komkos B.H.
Mockosckuil agmomoOuIbHO-00POACHBIU 20CYOapCmeeHHbIL mexHudeckutl ynusepcumem (MAJH),
Mocksa, e-mail: zhukek@mail.ru

B crarbe paccMoOTpeHa CTPYKTypa TPaHCIOPTHBIX CPEACTB aBTOMOOMIBLHOTO Iapka Poccuiickoit denepannu
110 BHJIaM MCIIOJIb3YEMBIX CHJIOBBIX YCTAHOBOK M OIIGHEHBI MEPCIEKTUBBI Pa3BUTHUS TPAHCIIOPTHBIX CPEJCTB, HC-
MOJB3YIOLINX AJIBTEPHATHBHbIC BUJIBI TOILUTNBA. [IpoBe/ieHa OLleHKa TPeOOBaHMIT K POCKTHPOBAHUIO, Pa3MEIICHHIO,
a TaKOKe MOJKAPHBIX U DKOJOTHYECKHX TPeOOBAHHI K ITyHKTaM 3allpaBKH TPAHCIIOPTHEIX cpencts. Ilomyuens! naH-
HBIE O CPEJHUX MOTEPSAX KUAKOTO MOTOPHOTO TOIUIMBA M3-3a YTE€YEK, OOJNBIINX M MallbIX JbIXaHWi. [IpuBeneHb
MOAXO/bI U METO/IbI, MO3BOJIAIOIINE 3HAYUTENILHO CHU3UTh IOTEPU TOIUIMBA OT UCHNAPEHUH NpU 3allOHEHUH pe-
3epBYapoB U XPaHEHHUH B HUX JKHIKOTO MOTOPHOTrO TomumBsa. OIpenesieHbl OCHOBHBIEC IIPOOIEMbI HECOOTBETCTBHS
TpeOOBAHUSIM SKOJIOTMYHOCTU M OE30MAaCHOCTH IyHKTOB 3allPAaBKH Pa3HBIMH BUAAMM TOIUIMBA M NMPUBEACHBI MH-
JKEHEPHBIC ¥ OPraHH3allMOHHBIC CIIOCOOBI PEIICHHs ITHX MpooieM. [1omydeHbl akTyalIbHbIe JTAHHBIC O KOJIHYCCTBE
MOKITIOYCHHBIX Ha JaHHBIH MOMEHT, ¥ 0’KUIAIOIIIX BBEJICHHS B OKCIUTYaTAI[HIO CTAHIMAX 3apSAKU MICKTPOMOOH-
Jel M CTAaHIHUSX 3alPaBKU TPAHCIOPTHBIX CPEACTB, pabOTAIOLIMX HA Ta30BOM TOIUIMBE Ha TEPPUTOPUU MOCKBBI.
IIpuBeeHbl OCHOBHBIE MpaBUJIa MPOBEACHUS MOHMTOPUHIA KOHIEHTpALMil B3PBIBOONACHBIX BEILECTB B BO3IYXE
Ha TEPPUTOPUH 3alPABOYHBIX CTAHLUH. PacCMOTpEHBI OCHOBHBIE THIIbI CYILECTBYIOIUX CTAHLUH 3apsKH, Pa3iu-
YHsI MEXK/ly HUIMHU U BAPMATUBHOCTH TOJKIIIOYAEMBIX Pa3beMOB. Takxke, B CTaThe ONpe/IeNIeHbl OCHOBHBIE (DaKTOPBI,
CIEPKUBAOIIME Pa3BUTHE M PACIIPOCTPAHEHUE KOMIUICKCHBIX ITyHKTOB 3alPaBKH TPAHCIIOPTHBIX CPEJICTB PA3HBIMH
BUJIaMH TOIUINBA (PHEPIHHU) U IIEPCIICKTHBE! YBEINUCHHS YHCICHHOCTH IIOTOOHEIX 0OBEKTOB.

KiioueBple ciioBa: KOMILIEKCHBII MYHKT 3aPABKH, IPHPOIHbIIi ra3, 3JIeKTPOTPAHCIIOPT, MOKAPHAs 6€30MACHOCTb,
IKOJIOTHYECKAs 0€30MACHOCTh

IMPROVING THE ENVIRONMENTAL AND FIRE SAFETY OF A COMPLEX POINT
OF REFUELING VEHICLES WITH DIFFERENT TYPES OF FUEL

Zhuk I.A., Komkov V.I.
Moscow automobile and road construction state technical university (MADI), Moscow,
e-mail: zhukek@mail.ru

The article considers the structure of vehicles in the Russian automobile fleet by different types of engines
and assesses the prospects for the development of vehicles using alternative fuels. The assessment of placement
requirements, as well as fire and environmental requirements for vehicle filling stations was carried out. Data on
average losses of liquid motor fuel due to leaks, large and small breaths were obtained. Approaches that allow
significantly reducing fuel losses from evaporation when filling tanks and storing liquid motor fuel in them are
presented. The main problems of non-compliance with the requirements of environmental requirements and safety
of filling stations with different types of fuel are identified, and engineering and organizational methods for solving
these problems are given. Current data on the number of electric vehicle charging stations already connected and
waiting to be put into operation, as well as gas-fueled vehicle refueling stations on the territory of Moscow have been
obtained. The basic rules for monitoring concentrations of explosive substances in the air at gas stations are given.
The main types of existing charging stations, the differences between them and the variability of the connected
connectors are considered. Also, the article identifies the main factors that hinder the development and spread of a
comprehensive items of refueling vehicles with different types of fuel (energy) and the prospects for increasing the
number of such objects.

Keywords: comprehensive items of refueling vehicles, natural gas, electric vehicles, fire safety, environmental safety

ComnracHO TaHHBIM aHAJTUTHYECKOTO areHT-
ctBa «KABTOCTATY, no cocrosinuio Ha 1 siHBa-
ps 2019 roma pasMep aBTOMOOUJIBLHOIO Tapka
Poccutickoit denepannu cocrapuset 51,8 MiH
€JIMHUIL, 9TO Ha 1,2 MITH OOJIBIIIE, UEM Ha Ty XKe
naty 2018 roxa.

C poCTOM KOJMYEeCTBA ABTOMOOWIIBHO-
rO TPAHCIOPTa, BO3PACTAET W KOJIWYECTBO
apToMoOmIIel, paboTalOmUX Ha OTIMYHBIX
oT 6eH3I/IHOBOFO U JU3CJIbHOI'0 BUAAX TOIIIHN-
Ba. Tak, Ha Tteppuropun P®, cornmacHo nas-
veiM [UB/IJ] Ha 1 suBaps 2019 roga Obuio
3aperucTpUpoBaHo 3,6 ThICAY IEKTPOMOOU-
Jiel, a Ha 1 uroJIs TOro e roja Mmapk 3JeKTpo-

MOOmIIeH COCTaBISUT yKe 4,0 THICSY eIUHUII.
B tabmume mpencraBieHa CTpyKTypa TpaHC-
MOPTHBIX CPEACTB IO BHUJAM HCIIOJIIB3YyEMOTO
torutuBa B 2018 roxy.

JeiCTBUTENbHO B HACTOSIIMNA MOMEHT
JIOJI. TPAHCIIOPTHBIX CPEACTB C AJIBTEPHATUB-
HBIMH BHJAaMH TOIUIMBA M JHEPTrOyCTaHOBOK
He npeBblmaeT 3% oT o0Iiell 4nCIeHHOCTH
napka. Ogaako CTparerusi pa3BUTHS aBTOMO-
OMJIbHOM TMPOMBIIIICHHOCTH Poccuu Ha Tie-
puoxn a0 2025 rona onpeaenseT NepCrleKTUBBI
pa3BUTHUSl aBTOMOOWJICCTPOSHUS Ha ONMKaii-
mve roapl. Ee OCHOBHBIMU ENSIMU SBIISIOTCS,
B TOM YHCIIC, BBIBEICHHE Ha PHIHOK IMPOIYyK-
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TOB C MNPUHIUNHAAIEHO HOBBIMH CBONCTBAMU
B 001acTU 3JEKTPOJBUKEHUS, aBTOHOMHOIO
BOXK/ICHHSI, Ta30MOTOPHOW TEXHHUKH, CTHUMY-
JUPOBAaHMUA CHpOCa HA HHUX, OpraHU3aIUuN
MTOCJICTIPOIAYKHOTO OOCITY)KMBAaHUS W CO3/1a-
HUE HEOOXOIUMON WHXCHEPHOW M TpaHC-
noptHoii uHQpacTpykTypsl [2]. B  monro-
CpPOYHOM mporHose Ha mepuon a0 2036 roga
MunskoHoMpazButus PO B kauecTBe OIHOrO
13 BOXHEHIINX MHCTPYMEHTOB CTUMYIIHPOBa-
HUSI SKOHOMHUYECKOTO PAa3BUTHS M TTOBBIIICHIS
Ka4eCcTBa XU3HU HACENICHUS TaK e paccMa-
TPUBAETCS PA3BUTHE U MOJCPHHU3ALUS TPaHC-
[IOPTHOW UHPPACTPYKTYPHIL.

(mHEM) CKOPOCTH HCHapeHust HEPTEIPOLYKTOB
B pE3epByape YBEIMUYUBAETCS, YTO MPUBOJUT
K BO3PACTaHUIO IABJICHUS U BBIXOLY IIapOB TO-
IUIMBa 4epe3 KinanaH. bosnbinoe npIxaHue BbI-
3BaHO YMEHBIIIEHNEM T'a30BOTO TMPOCTPAHCTBA
B pe3epByape MpH 3al0JHEHNN €r0 TOIIMBOM.
IIpu sTOoM OoOMBLIOE KOJIMYECTBO MApPOB TO-
IUIMBA BBIXOAWT 4epe3 AbIXaTelbHBIA KianaH
B armocgepy. OTOT Mpolecc aKkTyaJeH Kak
IIpU 3all0JHEHUM PE3EPBYapOB UL XPAHEHUS
TOIUIMBA, TAaK U MPH 3aII0JTHEHUHN 0aKOB TpaHC-
MOPTHBIX cpeacTB. [lomnMo Bpena A okpy-
JKaroIIe! cpesibl, 3TO HE BHITOJTHO U C SKOHOMH-
YECKOW TOUKH 3pEHHUs.

Jlomst TpaHCTIOPTHBIX CPEICTB IO BUAM HCIOIB3yeMOro TorunBa [ 1]

TpchnoprrHLIe CpCACTBa 110 BUJ1aM UCTIOJIb3yEMOI'o MOTOPHOTIO TOIJIMBA

Jonst B 0011IeM KOJTHUECTBE
TPaHCIIOPTHBIX CPENCTB, %o

C BO3MOXXHOCTBIO HCIIONIB30BAHMSI IPUPOIHOTO (KOMITPUMHPOBAHHOIO) HITH 2,90
CKIDKEHHOTO HE(TSIHOTO Ta3a

C BO3MOXXHOCTBIO UCTIOJIL30BAHUSI AIEKTPOJIBUTATENEH 0,04
C BO3MOYKHOCTBIO MCIIONIb30BaHMSI TOJIBKO OCH3MHA M JIM3EIIbHOTO TOIIINBA 97,06

Pacmonosxkenue CTaHIUN UCKIFOYUTEIBLHO
JUTS 3aPSIKH AIIEKTPOMOOMITEH HITH 3aTlIpaBKH aB-
TOTPAHCIIOPTHBIX CPEICTB, PA0OTAIONTUX Ha Ta-
30BOM TOIUIMBE, HE IIEIECOO0Pa3HO M3-3a BCE
eIIe JOCTAaTOuyHO HU3Koro crmpoca. [losTomy,
ONTUMAJIbHBIM BapUAHTOM SIBJISICTCSI KOMOMHU-
poBanue ux ¢ o0bryHbIMUA A3C: CO3/1aHUE KOM-
IUIEKCHBIX ITYHKTOB 3allPaBKH TPAHCIOPTHBIX
CPEICTB pa3HBIMU BHIaAMH TOTLTHBA MM MHOTO-
TOIUTMBHBIX aBTO3aPABOYHBIX CTAHIIUN C BO3-
MOYKHOCTBIO MOJI3APSIKH IICKTPOMOOHUIICH.

ean padoTbl

OCHOBHOW I[€BI0 JAHHOW CTAaTbU SIBJIS-
eTcsl M3y4YeHHE TPENbsBISEMbIX TPeOOBaHUM
MOXKapHOH M DKOJOIMYECKOH ©e30macHOCTH
K KOMITJICKCHBIM IyHKTaM 3alpaBKd TpaHC-
MOPTHBIX CPEJICTB PAa3HBIMU BHUJAMHU TOTUIMBA
(preprumn). HeoO6xonnMo OIEHHUTH MEPCIIEKTH-
By U crielin()UKy CO3/1aHMsI TAKHX KOMILJICKCOB
Ha tepputopun Poccuiickoit @enepaunu.

MaTepna.nbl U METOAbI UCCJICAOBAHUA

MarepuanaMu  HCCICIOBAaHUN  SIBIISIOT-
Csl TOCYHapCTBEHHBIN A0KIaa «O COCTOSHUHM
u 00 oXpaHe OKpyXkaromieit cpeasl Poccuiickoit
®enepannu B 2018 rogy» [1]; Pacopsikenue
00 yrBepkieHrH CTpaTeruy pa3BUTHUS aBTOMO-
OmwIbHOM MpoMbIuIeHHOCTH 70 2025 Tona [2];
Csop npasun 156.13130.2014 [3].

HauGonpmryro  9KOJOTHYECKyH0 — ormac-
HOCTh miisa atmocdepsl BOmm3m A3C mpen-
CTaBJISIIOT BBIOPOCHI TOILJIMBA M3 PE3CPBYapoOB
npu OOJBIIMX M MaJbIX JbIXaHUsX. Maible
JIBIXaHUS TIPOMCXOMAT IMPH KOJICOAHUSIX TEeM-
reparypsl B T€YCHHE CYyTOK. B Teruioe Bpems

Jis mpenoTBpalieHusl Majoro JIbIXaHUs
Yalie BCETro HCIONB3YIOT KOHCTPYKIIMU TIO-
3eMHOTO XPaHEHHUs TOIUINBA, MPEI0TBPAIato-
1M 3HAYUTENILHBIE TTePerajbl TEMIIepaTyp.

i yMeHbBIIIEHUsT TTOTEePh TPU OOJIBIIOM
JIBIXaHUU UCTIONB3YIOT CICAYIOUIHE METOBI:

1) 3anosiHeHHE pe3epByapa CHU3Y MO ypo-
BEHb HAXOJMAIIETOCS B pe3epByape MpOAYKTa,
yT0 cHIKaeT norepu Ha 30 — 40 % 1o cpaBHe-
HUIO C HAJTMBOM CBEPXY;

2) yCTaHOBKA Ha KPHIIIEC pe3epByapoOB BO3-
BpaLIaONNX aJcopOepoB, B KOTOPbIC YIIABIH-
BaeTCs HePTENPOAYKT, HAXOSAIIUNCS B Mapo-
BO3IYIIHON CMECH;

3) mpuMeHEHHE Ta3royibaepa, KOMIIPECCO-
pa, Hacoca, BO3BPAIIAIONIETO Mapbl TOILUINBA
00parHO B pe3epByap;

4) UCTIOIB30BaHUE PE3EPBYAPOB C TLIABAIO-
el KphIIei;

5) ycTaHOBKA JMICKOB-OTpa)kareiei y Jbl-
XaTeIbHOTO KJIalaHa.

Tlorepu nipu 3anpaBke pe3epByapoB:

— CpeliHUE TIOTEpH TOIUIMBA TPU 3arlol-
HEHHU pe3epByapa TOIUTMBOM COCTaBISIOT
ot 0,3% 10 0,4% B rox;

— CpEeIIHHME TOIOBBIE TIOTEPH TOTUTHBA IIPH €T0
XpaHEHWH B Pe3epByape COCTaBISIOT 3—5 %;

— ucrapeHue OEH3MHA U3 HETUIOTHO 3aKPhl-
Toro pesepsyapa (1,2 % BMecTUMOCTH B ron);

— yTe4Ka TOTUIMBA Yepe3 HeIUIOTHBIE COe/TH-
HeHus1, nporyckaroume 2 karu/c (1,3 1/rom).

Ha tepputopuu MoCKBBI Ha JaHHBIM MO-
MeHT HaxoauTcsa okoio 200 craHmmii I 3a-
[IPaBKU TPAHCIOPTHBIX CPEACTB TI'a30BBIM
ToruiuBoM. OCHOBOM TIOXKAPHOU U DKOJIOTHYE-
CKOl 0€30IacHOCTH Ha aBTOMOOWJIBHBIX T'a30-
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HAITOJIHUTEIBHBIX KOMIPECCOPHBIX CTaHIHAX
(ATHKC) m aBTOMOOWJIBHBIX Tra303amnpaBoy-
HbIX craHmuax (AI'3C) sBrsercs TOCTOSH-
HBII MOHHUTOPHHT 32 KOHIIEHTPAlMsSMHU Ta3a,
a TaK)Ke CUCTEMbI KOHTPOJS T€PMETHYHOCTH
pesepByapoB. OH OCYIIECTBISIETCS Ta30CHT-
HaJIN3aTOPaMH JOB3PBIBOOIIACHBIX KOHIIEHTPA-
uuil. CUrHanu3aropsl JODKHBL OBITH PadoTo-
CIIOCOOHBI BO BCEX KIIMMATHUECKHUX YCIOBHUSX,
oOmangarh GpyHKIHEH caMOTeCTHPOBaHNS, TIPO-
XOIUTh PETYJSIPHYIO TPOBEPKY COIIACHO
PYKOBOJCTBY TIO OKCIUTyaTallld, OCHAIICHBI
HCTOYHHKAMHU OecriepeOOHOTO 2MIEeKTPOHTa-
nus [4]. Ecam paspemaercs oOxonuTbes 0e3
CTaIlOHAPHBIX FA30CUTHAIN3AaTOPOB, TO HA pe-
TYJIAPHON OCHOBE, COTJIACHO YCTaHOBJIEHHOMY
rpaduky, ciemyeT MpPOBOAWTH aHAINA3 BO3-
JYUIHOW CMECH MEePEHOCHBIMU aHAJIOTaMH JIJIs
MPOBEPKH  B3PBIBOOMACHOW  KOHIEHTPALUU
MapoB YIJIEBOJOPOAOB B 3aKPBITHIX O0BEMAax
TEXHOIIOTUYECKUX CHUCTEM, T/ TPUCYTCTBUE
MapoB TOILIMBA HE AoMyckaeTcs. PaccranoBka
JATYNKOB CHUTHAIM3ATOPOB OCYIIECTBISIETCS
B CIICI[HANBHBIX MECTax W JOJDKHA MpPeoT-
BpaliaTh BO3MOXXHOCTh YTEUEK MPHPOIAHO-
ro rasa U3 KOHTEHHEpPOB AJIsl XpaHEHHs TO-
IIJTUBA, TPYOOIPOBOJOB W YCTAaHOBICHHOTO
Ha HHUX oOopymoBaHus. Takxke, B COOTBET-
CTBHH C TpeOOBaHUSIMHU TOKapHOI Oe3omac-
HOCTH HEOOXOIMUMO COOI0NaTh MUHHUMAIb-
ueie pacctosiHus ot AI'3C m ATHKC (kax
CaMOCTOSITETIbHBIX YYaCTKOB MHOTOTOILIUB-
Hoit A3C) mo 3maHui, coopyXeHHd U 000-
pynoBaHusa TexHoJoruueckux cucrem A3C
(IpOM3BOACTBEHHBIE W CKIIAJICKHE 3aHMS,
JIMHHUHU 3JIEKTpoIiepeiad, aBTOMOOUIIBHBIE J10-
poru) [3]. [loMmuMo 3TOTO, HEOOXOAMMO yUHU-
THIBaTh TPEOOBAHUS K OTHECTOMKOCTH 31aHUI
U COOPYXCHHH Ha TEPPUTOPUU KOMILIEKCa
" TpeOOBaHU K Ha3HaYCHUIO 3MaHui. Takum
o0pazom, 3amperniaeTrcsi B OJHOM 37JaHUH pac-
roJiaraTh MOMeIleHHEe CEPBUCHOTO OOCITYKH-
BaHUSl MACCAKUPOB M BOAUTENEH, U TOMe-
LICHUS JJIS1 IPOJIaXKH TOBApOB, COIEPKAIINX
JIETKOBO CIIJIAMEHSFOIITUECS KUIKOCTH.

[Ipy mpoOeKTHPOBAaHWM MHOTOTOILTUBHBIX
A3C He momycKaeTcs mperycMaTpruBaTh:

1) onHOBpemenHoe HaxoxjaeHHne Ha A3C
JIBYX 1 00JIee aBTOIUCTEPH;

2) nocracy ~ CIII'  aBTommcrepHamu,
TPAHCIIOPTHBIE E€MKOCTH (COCYIBI) KOTOPBIX
HE UMEIOT BaKyyMHOW H30JIAIINY;

3) HamoJTHEHHE PE3ePBYAPOB JKHIKHUM MO-
topHbIM TOTTMBOM, CIII' o CYT 6e3 npu-
octaHoBku pPaboTel A3C (HaxoXKJIEHUE JIUI]
HE M3 YHcla MEpCOHala M JKHIIaKa aBTOLU-
ctepH Ha Tepputopun A3C He nomycKaercs).

OCHOBHBIMY NTPUYWHAMH BHEIITATHBIX CH-
tyarmii Ha AI’'HKC n AI'3C sBnstores [5]:

1) HegocTtarouHass 0Oy4eHHOCTh MEPCOHA-
Jla ¥ ero HU3Kast KBaauQuKanus;

2) HEeCOOIIO/ICHHE TEXHUKU 0E€30MaCHOCTH,
MPaBWI TOXKAPHOM M TPOMBIIUICHHOH 0e3-
OTACHOCTH, WHCTPYKIUH TIO AKCIUTyaTalluu
TEXHOIIOTUIECKOTO 000PYI0BaHUS;

3) HemocTarouHOEe CcoOIIONeHne TpeboBa-
HUH 10 TIPOBEICHUIO TEXHUYECKOTO 00CITyKH-
BaHUs, pEMOHTA U JIPYT'MX PErIaMEeHTHBIX pa-
00T Ha TEXHOJIOTMYECKOM 00OPYIOBAaHHH;

4) HEZIOCTATOUHBI KOHTPOIIb PYKOBOJHUTE-
neil 00BEKTOB M HAJ30PHBIX OPTaHOB 32 TeX-
HUYECKUM cocTossHEeM oOopymoBanus Al'3C
1 paboToii mepcoHaa.

B HacTosmee Bpemsi B KPYIHBIX TOpojaax
Poccuu 1 BIosib OCHOBHBIX MarucTpaiei Mox-
HO BCTpeTuTh HeMasio A3C, Ha KOTOPBIX MOTYT
3aMpaBUTHCS PA3IUYHBIE THITHI aBTOMOOMIIEH,
BKIJIOYass THOPHAHBIE MOJENH W DIEKTPO-
TpaHcnopT. Ha ceronusamuuii ness B Mockse
neiictByeT okosio 60 3apsAHBIX CTaHIUN M UX
KOJIMYECTBO NPOAOIDKAET PACTH (OKUAACTCS
MOJIKJTFOUEHNE M BBEJICHHE B JKCILTyaTaIlHIO
oomnee 140 exn.) [6]. Tak, 3a mepByrO NOJIOBUHY
2019 roma cmpoc Ha 3apsAIKy SIEKTPOTpPaHC-
nmopra yBenmuuics B 1,5 pasza. Kpymroit mpo-
O0neMoil TpW  MPOEKTHPOBAHMM  DJIEKTPO3a-
MIPABKU JINOO KOMILJICKCHOTO ITYHKTA 3allPaBKU
SBIISIETCS OOJIbINIasi BapUATHBHOCTh M OTCYT-
CTBHE €IWHOTO CTaHAapTa 3apsaHBIX CTaH-
I U pa3zpeMoB 3ekTpoMobmieit. Ceifuac
CYIIECTBYET 4 THMA CTAaHIIMN, pa3THYAIOLTIXCS
110 CKOPOCTH 3apsJIKH, UCIIOIB30BaHUIO ITOCTO-
STHHOTO MJIM IEPEMEHHOTO TOKA U MOIIIHOCTH.

Cy1ecTBYIOIIUE TUTTBI 3aPSTHBIX CTAHITHIA:

1) Mode 1 — 3apsiika IpOUCXOAUT MPEUMY-
IIECTBEHHO OT OBITOBOI cetu. [lomkimrouaercs
K CTaHJAapTHON pO3EeTKe uyepe3 CrelnaIbHbII
ajanTep IepeMeHHoro Toka. B Hacrosiee
BpEeMsl HE MOJb3yeTcs OOJBIIOW IMOMYJISIpHO-
CTBIO W3-32 HU3KOTO YpOBHS O€30MacHOCTH
TIOJIKJTFOYEHHS] U BBICOKOTO BPEMEHH 3apsaKh
(mopsimka 12 gacoB).

2) Mode 2 — craHAapTHBIA THIT 3apsiiHON
CTaHIMM JJIS HCIIOJIb30BaHUS Ha aBToO3arpa-
BOYHBIX KOMIUIEKCaxX WM B ObITy. JlmuTens-
HOCTP TIpoIlecca 3apsaKd COCTaBIseT 6-8 da-
coB miis Oarapeit emkocThio 20 — 24 kB1*4,

3) Mode 3 — camblii MOIIHBIA THIT 3a-
PAOHBIX CTAHIUI JOJIS1 CHCTEM MEPEeMEHHOI0
ToKa. Mcnonb3yercs ais pazpeMoB tuna Type
1 u Type 2.

4) Mode 4 — ocymiecTBusieT 3apsuky Oa-
Tapei 10 80% 3a 30 MUHYT, OIHAKO [UIA He-
KOTOPBIX D3JIEKTPOMOOWIIEH MOIIHOCTh JaH-
HOW CTaHIMM CIUIIKOM BBICOKA. 3apsiaHbIe
CTaHIMH TPEOYIOT OTJCIILHOM JIMHUK BBICOKOH
MOLIHOCTH 3JIEKTPOCHAOKEHHS ¥ OTINYAIOTCS
0O0JIBIIION CTOMMOCTEIO. B TaHHOM THITE 3apsiI-
HBIX CTaHIIMN MPUMEHSETCS HE MEePEMEHHbINH,
a IIOCTOSIHHBIH TOK.

Takxe, Ha JaHHBIA MOMEHT CYILIECTBYET
7 tunoB pa3zbemoB. [ns EBpomnbl u Poccuun
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TexHn4yeckue Hayku

Hau0OoJIee PacpOCTPAHCHHBIM SIBJISIETCS Pa3b-
em tuna Type 2 (Mennekes). JlanHblil pazbem
WCTIONB3YeTCsl C MAKCUMAIIbHBIM HaIpsKSHH-
eM 10 400 B u cuoit Toka 1o 63 A u coBMe-
CTHUM C 3apsaHBIME cTaHsIMu Mode 2 1 Mode
3. Hns osiekTpoMoOuieH, Mpou3BEACHHBIX
B Azuu u CIIA, Haubosiee xapakTepeH pa3beM
Type 1, paccuyuTaHHBII HA CETH MEPEMEHHOTO
TOKa C MaKCUMaJlbHbIM HampsbkeHueM 230 B
U cuo Toka 32 A. DTOT pazbeM TaKkKe Co-
BMECTHM ¢ cTaHmsaMu THia Mode 2 u Mode 3.

OCHOBHBIM TpeOOBaHHEM O€30MACHOCTH
K 3apsIHBIM CTAHIIUSM SIBJISICTCS BBITIOJTHEHUE
HX KaK CaMOCTOSITeJILHOTO y4acTKa 3arpaBod-
HOH CTaHIUU (PACTIONIOKEHHE 3apsITHON CTaH-
MU BOJHM3U OT TOIUTMBOPA3/IATOYHONW KOJIOH-
KU WIA KOHTEWHepa Ui XpaHEHHWs TOILTHBA
SIBIIICTCSI, KAK MHHHUMYM, HE O€30IacHBIM).
Toku, mepenaBacMble Ha 3apsiAHBIC CTAHIUH,
JIOCTaTOYHO BelHKH. [[03TOMY, IpHU MPOEKTH-
POBaHHUU KOMIUIEKCHOTO 3aIIPaBOYHOTO TTYHKTa
C BO3MOXXHOCTBIO 3apsIKH DJIEKTPOMOOHIIEH
JUIST HUX HEOOXOAWMO BBLIETATH OTICIBbHYIO
JUHUIO MMUTAHUS. DIEKTPOCHAOKEHUE CHUCTEM
MIPOTUBOABAPUIHON 3aILUTBHI JIOJDKHO COOT-
BETCTBOBATh IEPBOH KAaTETOPUM HAJISKHOCTH
B coorBeTcTBUM C IIYD. MoHTax cuCTeMbl
MOJTHUE3AIIHTHI, 3236 MIICHHS U 3aIIUTHI OT CTa-
TUYECKOTO AJIEKTPHUIECTBA CIEAYET MMPOBOINUTH
JI0 HayaJia MyCKOHAJIaI0YHBIX UCIIBITAHUHN TeX-
Honoruueckux cucrem A3C.

Pe3yabrarhl uceae10BaHusA
U UX o0cy:KIeHne

Pa3memnenne aBTO3ampaBOYHBIX CTaHIUI
JIOJDKHO OCYIIECTBISITECA C yYETOM JKOHO-
MUYECKUX, COIMATBHBIX U IeMOTpapuuecKnx
(daxTopoB. [Ipu MpoeKTHPOBAaHHH TAKUX KOM-
IUIEKCOB HEOOXOIMMO YUYHUTHIBATH 00sI3aTellb-
HbIe TpeOOBaHUS MOXKAPHOU M IKOJIOTHUECKOH
6e3onacHoctu. [IpuHMMaemMble MEpPBI TOKHBI
obecrnieunBarp cooOmonenne HJ/IB BBIOpocoB
B armocdepy u H/IC 3arps3HAIONNX BEMIECTB
B BOJIHBIC OOBEKTHI HJIK Ha peibed. Meto Mo-
JIETUPOBAaHUSI — OCHOBHOHM CITOCOO KOMILIEKC-
HOM OILIGHKU BO3ACUCTBUS MPOCKTUPYEMOM
A3C na okpyxatomyto cpeay [7]. Ilpu mpo-
eKTUPOBAaHUH HEOOXOAMMO YYHTHIBaTh BO3-
MOYKHBIE CTIOCOOBI CHMKEHHUS DKOJIOTHYECKOI
HATrpPy3KH Ha OKPYXKAIOIIYIO Cpedy. JKOIOTH-
Yyeckasi OLlCHKa HaMe4aeMOH JesITeNbHOCTH —
MpeaynpeXJaoIi HHCTPYMEHT PeryanpoBa-
HUSI, TTO3BOJISIIOLLINM ONPEENIUTD TOCIEACTBUS
JESITEILHOCTH JI0 €€ OCYIIECTBICHHSI.

BuiBoabI

CymiecTByeT HECKOJIBKO CICPIKHBAIOIITIX
(hakTOpOB, OTPAaHMYUBAIOIINX PA3BUTHE U Pac-

MPOCTPAaHEHUE KOMITJICKCHBIX ITYHKTOB 3aIpaB-
KA aBTOMOOMJICH pa3HBIMH BUAAMH TOIUIUBA
(areprun). C oHOHN CTOPOHBI, SKOHOMUYECKUE
BOTIPOCHI: HEOOXOIMMOCTH OONBIUX TUIOIIA-
Jiei v OOIIbIIINE 3aTPaThI TTOJT BCE HYMKJIbI TAKHX
A3C mpu moka TMOAABISAIONIEM PaCIpPOCTpa-
HEHMU TPaJAWLIUOHHBIX aBTOMOOWIIEH ¢ OeH-
3MHOBBIMM U nau3ensHbIME JIBC. C npyroi,
TEXHOIIOTUYECKUE CIOKHOCTH. Perenne pasz-
HOOOPA3HOTO CIEKTpa 3afad M0 COBMEIIECHHIO
Ha OJIHOM Y4YacTKe KOMILIEKCa 3alpaBOYHBIX
eMKOCTeH (pe3epByapoB), TOILTUBOIPOBOIOB,
JUHUAR  BIEKTponepeaay, COMyTCTBYIOLIETO
o0opynoBaHHs M Jpyroil HH(pacTpyKTyphl
(KOTEeNbHBIX, aJMAHACTPATUBHBIX U OBITOBBIX
3mannii 1 nepconana A3C), a Takke HeoO0X0-
JIMMOCTb TTOJIJIEPYKAHMUS )KECTKUX TpeOOBaHUHN
JKOJIOTHYECKOM, IOXKAPHOW, aHTUTEPPOPHU-
cTHYecKoi Oe3omacHOCTH. OIHAKO CHTYaIHs
MOKET U3MEHHUTBCSI C YCHUIIEHHEM TpeOOBaHUM
K DHEeprol’Kosorndeckot 3ppekTnBHOCTH pas-
BUTHUSl TPAHCIIOPTa, TOCYAApCTBEHHBIX IMPO-
rpaMM 1o ra3u(uKaluu aBTOMOOWIEH M Ha-
nuusl  GUHAHCOBOW TMOJJICPKKU  Pa3BUTHUS
anekTporpancnopra. Cpoku 3THX W3MEHEHUH
OyayT B IEpBYIO OUEpPE/Ib 3aBUCETh OT rocyaap-
CTBEHHOH MOJUTHKHU Ha HAIIMOHAIIEHOM, PETH-
OHAITFHOM ¥ MECTHOM YPOBHSIX.
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SPICE-MOJEJIb HIUM-KOHTPOJIJIEPA K1156EY2
Kotkosen C.A., BoaabipeB A.B.

JloHckotl cocyoapemeennbiil mexnuueckuil yrusepcumem, Pocmoes-na-/lony, e-mail: 1057967 @rambler.ru

IIpenmerom mccnenoBanust B pabote siBiusiercst mpouece coznannst SPICE-makpomonenn oTedecTBEHHOTO
ITMM-xoutpomnepa KI1156EY2 cpenctBamu mporpaMMbl CXeMOTEXHHYECKOro Mopenuposanust MicroCap 12,
a TaKKe MPOBEPKa aJIeKBaTHOCTH pa3paboTaHHOW MOJIEH ee (pU3NYECKOMY IPOTOTHIly. B crarhe KpaTko npeacras-
JIeH MeTOJ] BBIOOpa W HACTPOMKU Mojeleil (DyHKIMOHAIBHBIX y3JI0B KOHTPOJUIEPA B CBSI3M C OCOOCHHOCTSIMU €ro
(YHKITHOHATBEHOH CXEMBI U XapaKTePHCTUK, 3aMMCTBOBAHHBIMU H3 TEXHHYECKOU JOKYMEHTAIMHM Ha KOHTPOILIED
K1156EY2. bonee noapoOHO ¢ pe3yibTaTaMu 3THX HCCIIEIOBAHUN MOXKHO O3HAKOMHTBCS B IPEABIAYILEH pabo-
Te aBTOpoB. [lJIs1 yCTAaHOBIICHHS CTEIEHH ajJeKBaTHOCTH Makpomozenu [IIMM-koHTpomiepa Gpu3ndeckoMy mpoTo-
THITy B pa0OTe IPEeUIOKeHa CXeMa MOAKITIOUCHHST MAKPOMOZEIH K BHEIIHHM LEISIM C BPEMCHHO OTKIIIOYCHHBIM,
a 3aTeM IOJKIIIOYEHHBIM IUIaBHBIM cTapToM. [Tocnennuii npenoTBpamaer neperpysky BbixoaHbix nenei HINMM-
KkoHTposuIepa. HoBusHa wmccnenoBaHust 3akmodaercst B paspadorke SPICE-makpomonemn IIMM-xoHTposiepa
KI1156EY2 mis nocnemyiomero ee MpUMEHEHUS IPH MPOCKTHPOBAHUN PA3INIHBIX YCTPOUCTB MpeoOpa3oBaTels-
HOH TEXHHKH C MCIOJIb30BAHUEM CIICLHAIM3HPOBAHHBIX IIPOrPaMM CXEMOTEXHMYECKOro MozeaupoBaHus. Ilomy-
YEHHBIE Pe3YJIETAThl CBHACTENILCTBYIOT O TOM, YTO Pa3pabOTaHHAsi MAKPOMOJIEIIb B YaCTH OCHOBHBIX XapaKTEePHCTUK
ajJleKBaTHa cBOeMy (u3mdyecKkoMy mpoToTumy. I[Ipencrapnennsie B paboTe pe3yIbTaThl UCCICIOBAHUI MOTYT OBITh
HCIIOJIb30BaHb! JUId pazpadorok apyrux LLINM-konTpomiepos, uMmeromux cxoxyio ¢ KI156EY?2 apxurexrypy.

Kurouessble ciiopa: SPICE-monens, IIIUM-KkoHTpOJLIep, cXxeMOTeXHUYecKoe npoekTupoanune, K1156EY2, MicroCap 12

SPICE MODEL OF PWM CONTROLLER K1156EU2

Kotkovets S.A., Boldyrev A.V.
Don State Technical University, Rostov-on-Don, e-mail: 1057967 @rambler.ru

The subject of research in this work is the process of creating an SPICE macro model of a domestic PWM
controller K1156EU2 using the MicroCap 12 circuit simulation program, as well as checking the adequacy of the
developed model for its physical prototype. The article briefly presents a method for selecting and configuring models
of functional units of the controller in connection with the features of its functional diagram and characteristics,
borrowed from the technical documentation for the K1156EU2 controller. More details on the results of these
studies can be found in the previous work of the authors. In order to establish the degree of adequacy of the PWM
controller macro model to a physical prototype, a scheme for connecting the macro model to external circuits with
a temporarily disconnected and then connected soft start is proposed. The latter prevents overloading the output
circuits of the PWM controller. The novelty of the study lies in the development of the K1156EU2 PWM controller
SPICE macromodel for its subsequent application in the design of various converting equipment devices using
specialized circuit simulation programs. The results obtained indicate that the developed macromodel in terms of the
main characteristics is adequate to its physical prototype. The research results presented in this work can be used for

the development of other PWM controllers having an architecture similar to K1156EU2.
Keywords: SPICE model, PWM controller, circuit design, K1156EU2, MicroCap 12

OnHUM U3 3TaroB NPOEKTUPOBAHUS JIEK-
TPOHHBIX YCTPOMCTB SIBIACTCS WX MOJIEIH-
pOBaHHE C TPUBJICYECHHEM HPOTPaMM CXEMO-
TEeXHUUYECKOro aHanuza. lloaTomy cozmanue
MoOJIeJIe 3TUX YCTPOWCTB C HCHOJIBb30BaHUEM
sI3pIKa omMcaHusl AMeKTpoHHbIX cxeM SPICE
IIPEACTABIISACT, KaK [IPAKTUYECKUH, TaK U TEO-
petuueckuil nHTEepec. HeobxomumocTs mMoze-
JMPOBaHMS YCTPOMCTB OTEYECTBEHHOTO IPO-
M3BOJCTBA MOATBEPXKAACTCS €UIe U TeM, YTO
g OoonpinuHcTBa U3 HUX SPICE-moneneit
HE CyILECTBYET.

Iean uccnenqoBanms

B nannoii padore paccmarpuBaetcs SPICE-
MOJIeNb ISl KOHTPOJUIepa MIMPOTHO-UMITYIIbC-
Horo wmomymaropa  (LIIMM-konTposiepa)
K1156EY2, pazpaborannas B mporpamme cxe-
MOTEXHHUYECKOTro npoektupoBanusi MicroCap
12. YacTh QyHKIIMOHATBHBIX y3JIOB MaKpOMO-
nenv Oblila 3aMMCTBOBAaHA M3 OMOIHOTEKH KOM-
moHeHTOB mporpammbl MicroCap 12, a vacth
CHHTE3MPOBaHa C HCIOIb30BaHUEM Marepua-
JIOB, M3JI0KEHHBIX B APYTHX paboTax.

Coznmanne nanHoii SPICE-monenmm mo3Bo-
JUT TPOEKTHUPOBATh 3JIEKTPOHHBIE YCTPOM-
crBa  Ha  ocHoBe  [IIMM-koHTpomiepa
K1156EVY2 ne ucnoan3osanust SPICE-monenn
aHasoroB win ycpeauéHueix SPICE-moneneit
[ITMM-KOHTPOIIEPOB, YTO UCKJIIOYUT HETOU-
HOCTHU IIPOEKTUPOBAHUS U YBEIMYUT TOUHOCTh
WCCIIEZIOBAHUS MIPOEKTHUPOBAHHBIX YCTPONCTB.

buraropapst Tomy, uro apxurekrypa [IIHNM-
koHTpoiiepa K1156EY2 nocrarouno Tpanu-
moHHa [1, 2], paccmarpuBaeMyio B padoTe
SPICE-mMonens MO)KHO MCTIONB30BaTh Kak OC-
HOBY i paspaborok I[IIMM-koHTpoiepoB
C IIOX0XKEH apXUTEKTYPOI.

MarepuaJjbl 1 METOAbI HCCIIETOBAHUS

WnrterpansHas  mukpocxema  (MMC)
K1156EY2 mnpennaznaueHa ajs yrpaBiieHUs
UMITYJbCHBIMA ~ HCTOYHMKAaMH  BTOPHUYHOTO
JNEKTPONUTAHUS, HCHONB3YIOIUMH  4acTo-
el 10 IMI'm. UMC oOecneunBaroT MHHU-
MaJbHOE BpeMs IPOXOXKICHUS CUTHaja 4yepe3
KOMIIapaTtopsl U BHYTPEHHIOIO JIOTHUKY MpH
MaKCHUMaJIbHOW IIUPUHE MOJOCHl MPOITyCKa-
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HUS U CKOPOCTH HapacTaHHs BBIXOIHOTO Ha-
MPSDKCHUST YCUIIUTENSI CUTHAJIA PaccoracoBa-
Husi. KoHTposuiepbl COBMECTHMBI ¢ CHCTEMaMH
C IIPSIMOM CBSI3bIO 110 BXOJHOMY HANpPSDKEHHIO
1 pazpadotansl 1y padotsl B LIHMM-pesknmax
110 HaAIIPSPKCHUIO WJIN TOKY. CDYHKI_[I/IOHEUILHEUI
cxema Mukpocxembl K1156EY2 mnpusenena
Ha puc. 1 [2].

Ha ¢yHKOuoHanmbHON cxeMe MHKpOCXe-
Mbl K1156EY2 (cm. puc. 1) mpencraBieHb
BCE KOMIIOHEHTHl M (DYHKIHMOHAJIbHbBIE Y3JIbL.
K1156EY2 mnomMuMO BBIXOZHOTO Kackaja

ucrtounuk cmemenuss DA1 na 1.25B, cxemy
OJIOKUPOBKM OT MOHWKEHHOTO HANpPSHKEHUS
nuTanust DAS, HCTOYHHK OITOPHOrO HaIpshke-
HUSI, IIUPOKOIOJIIOCHBIM YCHIINTEIb CUTHAJIOB
paccormacoBanusi DA2, IIIMM-kommnaparop
DA6, IINM-3aménky DD3, dasopaciienu-
tenb DD5-DD6, y3en nnaBHoro 3amycka VT1-
VT2-DA7, xomnapaTopbl OrpaHHYEHHUS TOKa
DA3 u Beixitouenus cxemsl DA4, kommaparop
KOHTPOJISI BEJIMYMHBI OIOPHOIO HANPSDKEHHS
DARS, cxemy ympaBiIeHUS BBIXOTHBIMH KJTFOYa-
mu DDS-DD9 [2].

DA9-DA10 BkmtouaeT B ceOsi reHeparop Mu- Onucanue BBIBOJIOB MIPEACTABICHO
n000pa3HOro  HampspkeHus  (OCIUUIATOp), B Tabmwmue [2].
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Puc. 1. @ynkyuonanvras cxema K1156EY?2
Onucanne BeiBogoB HIMM-kontposmnepa K1156EY2
Homep Byksennoe OrnucaHue BbIBOAA
BBIBOJIA 0003HAYCHUC
1 W1 MHBepTHpYIONIHIA BXOJ OIEPAIIMOHHOTO YCHITUTEIIS
2 W2 He nHBepTHpYIOIIMIA BXOM OMEPAITMOHHOIO YCHITUTEIIS
3 M Brixon oneparmonsoro ycunutessi, uHBeprupytomtuii Bxon LIIMM-kommapartopa
4 SYN Bx0/1/BbIX0/] CHHXPOHHU3AITH
5 R BriBon noakimroueHrst BpeMsI3aaroIiero pesucTopa
6 C BoIBoa OIKITIOUEHHS] BPEMSI3aAaI0IIEro KOHIEHCaTopa
7 HU He unseprupyromuii Bxox IHIMM-kommnaparopa
8 Start BriBoj1 1aBHOTO 3armycka
9 HI/Stop BrIBoj1 OrpaHMYEHUS TOKA WIIM OCTaHOBA
10 ou OO0mwii BBIBOJ
11 A BeiBoj apaiisepa A
12 E OMuTTEpHI ApariBepoB A u B
13 K Komiekrops! apaiisepoB A u B
14 B Boixon npaiisepos B
15 Ucc Brisox nuranmst
16 Uref BbIBOI1 MCTOUHMKA OITOPHOTO HAPSIKEHUSI
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Coznanue SPICE-momenu ocyriecTsis-
JOCh TMO3TamHo. Buavane ObuIM BBIOpaHbI
U HAaCTPOCHBI KOMIIOHEHTHI M3 OHOIMOTEKH
mporpammbel - MicroCap 12: kommapartopsl,
YCUJIMTENIb PACCOIVIACOBAaHUs, TpUrreposl RS
n D-tuna, noruyeckue 3JIEMEHTHL. 3areM,
Ha OCHOBE MoOJelieil, ONMUCaHHBIX B pPabo-
Tax [3, 4], ObUIM CUHTE3UPOBAHBI OCIUILIATOP
U BBIXOJHBIE IpaiiBepa. [lamee ObLT cosmaH
HCTOYHHMK OIOPHOIO HANpPsDKEHMS C 3aIUTOM
OT IIOHMKEHHOTO HallpsDKeHUs muraHus. B pe-
3ynbrare Makpomojens [IMM-konTposiepa
K1156EY2 npuobpena By, mpeacTaBieHHbIH
Ha puc. 2.

Kak cnenyer u3 pucyHka, Bce (pyHKUIHO-
HaJIbHBIE Y3JIbI MOZIEIH UMEIOT TaKHE e 000-
3HAUEHMS, YTO U B TEXHUYECKOM IOKYMEHTALIUU.
B xauectBe [INUM-3aménku DD3 wucmonb3y-
ercs RS-tpurrep, a B kauectBe Qazopaciue-
nutensa DD5-DD6 — nea D-tpurrepa. Kommo-
HeHTel O1, 02, O3 IBIAOTCS KOMIIOHCHTAMHU
¢ dpoBsIM BbIxogoM (O-kommnoHeHT). OHI
UCTIONB3YIOTCS JUIS CO3/IaHMs aHAIOTO-IU(pO-
Boro unrepdeiica [5].

Pesyabrarsl ucciienoBanus
U MX 00CYy:KIeHue

Jns ycTaHOBIEHHS CTENEHU aJleKBaT-
Hoctn MakpoMmozenun IHIHMM-konTponnepa
(u3nuecKkoMy MNPOTOTUIY MCIIONb30BAIACH

| Ocuwmnnsrop

&L Jnp

CcXeMa ee MOJKIIOUCHHS K BHELITHUM IIETISIM,
NpuBEJeHHAas Ha puc.3. B maHHoM mnoj-
KJIIOYCHUM BPEMEHHO OBl OTKJIOYEH IJIaB-
HBII CTapT.

B Texnudeckoil HOKyMEHTalMK yKa3aHo,
4yTO Tipu compotuBieHurd R = 3,65kOM u ém-
koctn C = 1H(, noAKIrOUEHHBIM K BXOJaM
ocumwmsaTopa Rt n Ct, wacrora ocumuistopa
pasHa 400kl +/- 10%. IIpu sTOM, Ha BXOIE
ocrmusitopa Ct OPOroBoe HaNpsHKEHHUE BbI-
COKOTO YPOBHSI JOJDKHO OBITh HE MeHee 2.6B
u He Oonee 3B, a moporoBoe HaNpsHKEHUE HU3-
koro ypoBHs He menee 0.7B u He Gonee 1.1B.
BrixogHoe HampspkeHHE YCHIIMTENS OIIHOOK
JIOJDKHO OBITH He MeHee 4B, a ckopocTh Hapac-
TaHUsSI BBIXOIHOTO HANpsDKEHHUS He MeHee 6B/
MKC. Bpemst HapacTaHus U cliajja CUTHAA BbI-
XOJHBIX IPaiBEPOB JIOIDKHO COCTABIATH HE 00-
nee 60 He [2].

Kak BHIHO M3 BpEMEHHOW IMarpaMmbl
pHC. 5, 4acToTa OCUMWJIISATOPA B MOAEIH IPH
compotuBiennn R =3,65kOm u &mroctu
C=1ud paBHa 417xl1, HampsoKEHHE BBICO-
KOro ypoBHs 2,76B, a auzkoro 1B. [Ipu stom,
BBIXOJIHOC HANpsDKEHWE YCHWIIMTENS  OILIU-
0ok poBHO 4B, U 3TO 3HAUCHHME TOCTUTACTCS
3a 0.745 mxc. Bpems HapacTaHus U crlafia CUr-
HaJla BBIXOJIHBIX JIPaiiBEPOB TaKXKe YIOBIIET-
BopsieT TpeOyemomy. Ha nmarpamme BeiBog B
ObU1 cMetieH Ha 1B BBepx.

oM

.
O R - I

I Ws W l RS o1 DD4

.MODEL SS1 VSWITCH (RON=300 VH=1 VT=1.8)

.DEFINE DCC (4.5+2.3)/2

.DEFINE VA (4.5-2.3)/2

.MODEL SV1 VSWITCH (ROFF=1 RON=1MEG VOFF=3 VON=3.1)

.MODEL SV2 VSWITCH (VH=1. VT=1.8)

.MODEL Ideald D (N=0.01)
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Puc. 2. SPICE-modenv LLIIM-koumponnepa K1156EY2
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.MODEL 551 VSWITCH(RON=300 VH=1 VT=1.8)
.DEFINEDCC (45+2.3)2
.DEFINEVA (4.5-2.3)2
.MODEL SV1 VSWITCH ROFF=1 RON=1MEG VOFF=3 VON=3.1)
.MODEL SV2 VSWITCH (VH=1.VT=1.8)

.MODEL IdealD D (N=0.01)
.MODEL $IDEAL_NNPN ()
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Puc. 4. Bpemennvie ouacpammul pabomei maxpomooenu LLIHM-konmponnepa
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Puc. 5. Bpemennvie ouacpammuvl pabomsi ocyuinsimopa u ycunumens paccoanacoganus LIIUM
CO 3HAYEHUAMU 2IABHBIX XAPAKMEPUCTNUK
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Puc. 6. Bpemennvle ouazpammul 861X00HbIX OPAEEPO8 U HANPANCEHUS HA YCUTUMENE PACCONACOBAHUA

JUst BKIIIOUCHUS! TIIABHOTO CTapTa, HA BbI-
Bozme Start ycTaHaBIMBaJICS KOHICHCATOP EM-
kocthio 0.1Mkd. OrpanuyeHue HaNPsHKEHUS
Ha BBIBOJIE YCWJINTENS PAcCONIACOBaHMS OCY-
mwecTBisieTcs: pnp-tpanzucropom UT1, smwut-
Tep KOTOPOIo MOAKIIOYEH K BBIBOLY yCHIIUTE-
JIsl paccorviacoBaHusl, a 0a3a K KOHAEHCaTopy
I1aBHOTO crapra. Ilo Mepe 3apsiia BHyTpeHHUM
HCTOYHUKOM TOKa C HOMHHAJIOM 9 MKA KOHJICH-
caropa IUIaBHOTO CTapTa, BO3pacTaeT M Hamps-
JKEHHE Ha BBIBOJIC YCUITUTEIIS PACCOITIACOBAHMS,
rnogaBaeMoro Ha uHBepcHbI Bxox IIMM-
kommaparopa. Jlanee, mo Mepe pocTa Harpsxe-
HUSI HA BBIBOAE YCHJIUTEINS PaccOIIacOBaHMS,
TpanzucTtop UT1 3akpbIBaeTcs, Tak Kak MOTEH-
yaj ero 0a3bl CTAaHOBUTCS OOJNbIIE MOTEHIIU-
aja SMHUTTEpa, U YNPaBICHUE KOHTPOIJIEPOM
repeaéTcs yCUITUTEITIO PaccoriacoBaHus [3].

Ha pwuc. 6 BumHO, uTo Omaromapsi TiaB-
HOMY cTapTy Hampsbkenue Ha Bxone IMM-
KOMITapaTropa IUIaBHO HapacTaeT, U COOTBET-
CTBEHHO JUIUTENBHOCTh HWMIIYJIBCOB TaKXke
IUTaBHO W3MeHsieTcsa. briaromaps miaBHOMY
crapry B IIIMM-koHTposiepe nmpenoTBparia-
eTcsl Ieperpy3Ka BbIXOAHBIX IPAiBEPOB.

3akjoueHue

Pe3ynbraThl TMpencTaBIEHHBIX DKCIIEPH-
MEHTOB TMOJTBEPIIIN aJIEKBATHOCTh Pa3pado-

tanHoii SPICE-monenn [IMM-kxoHTpomiepa
ee (hU3MYECKOMY MPOTOTUIY — MHKPOCXEMeE
K1156EY2. Jlannyio SPICE-momens MOX-
HO MHCIIONIb30BaTh Ul CHHTE3a MOJENIN MH-
kpocxembl K1156EVY3, 3ameHuB Tpurrepsl
DD5 u DD6 ma MJIM-HE. TTommMmo »ToTO,
JAHHYO0 MOJIEJIb MOXKHO HCIIOJIb30BaTh KakK OC-
HOBY Juisi cuHte3a [IIMM-koHTposiepoB cXo-
JKeH apXUTEKTYpBHI.
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KOHTPOJIb IPOU3BOJCTBA MUIEBOI NPOAYKIIUU

Mamnoiino .A., ®exoposuy H.H.
®@I'BOY BO «Kybarckuii eocydapcmeeHHblil mexHonoeuueckutl yrusepcumemy, Kpacnooap,
e-mail: fedorovichn@mail.ru

B crarbe paccMOTpeHO NPUMEHEHHE CTaTUCTUUECKHX METOL0B KOHTPOJIS IPH IPOU3BOJICTBE MHUIIEBON IIPO-
ayknud. CTaTHCTHYECKUI KOHTPOIIb IIPeJICTaBIeH, KaK 2IeMEeHT YIPaBICHHs KaueCTBOM Ha IPeANpHATHH. Brinerne-
HBI IPEUMYIIECTBA IPUMEHEHHsI KOHTPOJIBHBIX KapT, LIeJIM U 3aJja4ui UX NpUMeHeHHs. JI1s OLleHKH KadecTBa ChIpa
BEIOpAHBI ITOKA3aTeNu: IBET U 3amax. JlaHa xapakTepucTHKa Ae(eKTOB U IOPOKOB CHIPOB. [loka3zaHo npuMeHeHHe
KOHTpOMbHBIX KapT lllyxapra am1s npoiecca Ipou3BOACTBA ChIPoB. OIeHKa Ka4ecTBa ChIpa MIPOBEJECHA KCIIEPTHBIM
METOJIOM C HCHOJIb30BAaHUEM CTAaHIAPTHON IIKaibl. PaccuMTaHbl IPaHUIBI U CPEJIHUE JIMHMU KOHTPOJBHBIX KapT.
TocTpoens! kapra cpeiHHX apU(PMETHIECKHX H CTAHJAPTHBIX OTKIOHEHHH 10 pe3ysbraTaM OalbHOM OLCHKH BKyca
1 3amaxa csIpoB. Ha ocHOBe aHanmmM3a HOCTPOEHHBIX X — KAPTHI U S — KapThI BBIIBICHO HAIUYHE HECTAOMIBHON CUTY-
anuu. Pa3paboTaHbl peKOMEH/IAINH 10 YCTPAHEHHIO (paKTOPOB, YXYAIIAIOIIMX Ka4eCTBO TOTOBBIX CHIPOB. OTMEUCHO
BIIMSHME KAUECTBA ChIPbsI M 1aPaMETPOB TEXHOJIIOIMYECKOI'0 MPOLIECCa Ha CHUKEHHE OPraHOJIEITHYECKUX [T0Ka3aTe-
1eit ceIpoB. JlokaszaHa 11e1eco00pa3HOCTh IPHIMEHEHHS KOHTPOIbHBIX KapT Ha CTaIHU IPOU3BOACTBA ChIpoB. Ompe-
JieJieHa BO3MOJKHOCTh CHHKEHHUS TOPHKOTO BKYCa, HEMPUSIHBIX TPUBKYCOB U MPU3aIIaXxoB ChIpa IPH BMENIATEIbCTBE
B TEXHOJIOTUIO IPOM3BOACTBA HA OCHOBE CUI'HAJIOB MOJIyYEHHBIX HA KOHTPOJIbHBIX KapTax.

KiroueBble ¢/10Ba: KOHTPO.Ib, YIIPpaB/ieHHe Ka4eCTBOM, IPOM3BOJCTBO CHIPOB, CTATHCTHYECKHE METO/IbI, KOHTPOJIbHbIE
kaptel Hlyxapra

CONTROL OF FOOD PRODUCTION
Manoilo D.A., Fedorovich N.N.

Kuban State Technological University, Krasnodar, e-mail: fedorovichn@mail.ru

The article considers the application of statistical methods of control in the production of food products.
Statistical control is presented as an element of quality management in the enterprise. The advantages of using
control cards, goals and tasks of their application are highlighted. To assess the quality of cheese selected indicators:
color and smell. The characteristic of defects and defects of cheeses is given. The use of Shewhart control cards for
the cheese production process is shown. The quality of cheese was evaluated by an expert method using a standard
scale. Borders and average lines of control maps are calculated. A map of arithmetic mean and standard deviations
based on the results of a score evaluation of the taste and smell of cheeses is constructed. Based on the analysis of
the constructed x — maps and S — maps, the presence of an unstable situation was revealed. Recommendations have
been developed to eliminate the factors that worsen the quality of ready-made cheeses. The influence of the quality
of raw materials and process parameters on the reduction of organoleptic parameters of cheeses was noted. The
expediency of using control cards at the stage of cheese production is proved. The possibility of reducing the bitter
taste, unpleasant tastes and odors of cheese when interfering with the production technology based on the signals
received on the control maps was determined.

Keywords: control, quality management, cheese production, statistical methods, Shewhart control maps

KonTponp xauecTBa MUIEBON MPOTYKIIHH
U TIpoliecca e MPOM3BOACTBA SBISIETCS CO-
CTaBHOH YaCThIO YIPABICHUs KaYECTBOM U Jie-
KHUT B OCHOBE MOJIy4eHHS 100pOKadeCTBEHHOM
npoayknuu [1]. [logxonsl, opranuzamus, ma-
paMeTrpbl, NEPUOANIHOCTh KOHTPOJIS OTJIHMYa-
I0TCS JJIs1 Pa3HBIX BUJOB MPOAYKLWH [2, 3].

VYropaBineHue ~— KadecTBOM  Oasupyercs
Ha y4yere TpeOOoBaHMI MOTpeOuTeNs, mpouecc-
HOM IIOAXONE, BEIyILIeH poJHM PYKOBOJCTBA,
OIIEHKE PHUCKOB W BO3MOXKHOCTEH [4, 5].

Ha npeanpusaTusX IIMPOKO IPUMEHSIOT
CTaTUCTHYCCKHUE MCTOAbI aHaJIn3a MW OICHKU
KauecTBa MPOJYKLHUH, CTATUCTUYECKUE METO-
IIbl PETryJMPOBAaHMS TEXHOJIOTUH €€ H3TOTOBJIE-
HUSl U CTaTHCTHUECKUE METOJbI IPUEMOYHOTO
KOHTPOJISI Ka4eCcTBa TOTOBOM MPOAYKIWH [6, 7].

KonrponbsHas kapra Illyxapra mnpencras-
nsieT co0oi TpaduK, BU3yaTM3UPYIONHMH Mapa-
METpBI MPOLIECCca U3MEHSIOIINECS! BO BPEMEHH.
KonrponbHast xapra HykHa Uit oOecriedeHust
CTAaTUCTHYECKOTO KOHTPOJIS CTAOMIBHOCTH MPO-

riecca. C MOMOIIBIO PUMEHEHUST KOHTPOIBHBIX
KapT MOKHO TOyYUTh YMPaBISIEMBIH TMpoIiece,
KOTOPBIN 00eCIIeYrBaACT PACCMOTPEHHUST BO3MOX-
HocTell ero ymyurieHusl. KOHTpOnbHBIE KapThl
npeasoxensl Yonrepom Llyxaprom. 1Ix ocHOB-
HOU TIETIBIO SIBIISICTCSI CHIDKEHHUE BaprabenbHO-
CTH ITPOIIECCOB ITyTEM UCKITFOUCHHSI OTKIIOHCHHIA,
BBI3BAHHBIX HE CUCTEMHBIMU MIPUIHHAMH [6].

3ajgaun MOCTPOCHUS KOHTPOJBHOM Kap-
1ol Lllyxapra:

— OTIpPeJIeNIUTh TPAHUIIBI CUCTEMHOM BapHa-
OeIbHOCTH TIpolIecca,

— OTIPENICNINTh, KaK JOJDKEH IPOXOIUTH
mporecc B OnmmkaiiimeM OyaylieM Ha OCHOBE
MIPOLUIBIX TAHHBIX O MPOIIECCE.

I.Ie.m; HCCJICA0BAaHUSA

PaccMoTpeTh BO3MOXKHOCTH IPUMEHEHUE
CTaTUCTUYECKUX METOJ0B KOHTPOJISI P IMPO-
M3BOJCTBE NUIIEBON npoaykuuu. ITpumeHuTs
Ul KOHTPOJIsI IIpoliecca IPOU3BOJCTBA ChIpa
KOHTpoJsbHBIE KapTsl Llyxapra.
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MaTepnanbl U METOAbI UCCJICAOBAHUSA

Jnst KOHTpoJsl Tporecca NPOU3BOJACTBA
CBIPa C MOMOILBIO CTATHUCTHYECKUX KOHTPOJIb-
HBIX KapT BbIOMpaeM IIOKa3aTely KadecTBa —
BKyC M 3amax. MIMEHHO Ha 3TH IOKa3aTein
oOpalniaeT BHUMaHue norpedurens npu Gop-
MHUPOBAHUHU CBOMX MPEIIOYTEeHUH W BbIOOpE
BHJA CBIPA.

ChIpbl, MOTyYMBLINE OLIEHKY IO BKYCY U 3a-
rmaxy MeHee 34 0ayuioB K peaii3aliy He JI0ITy-
CKaloTCsl, a MOJTIeXkaT JajibHelIel nepepadoTke.

ChIpBl IMEIOLIME OTKIOHEHHUS OT YCTaHOB-
JICHHOW MIKajibl BKyca W 3amaxa He JOJDKHBI
HanpaBsTbCA Ha Mpoaaxy. Bkyc He momkeH
OBITH IPOTOPKJIBIM, THUJIOCTHBIM, PE3KO BbIpa-
JKEHHBIM OCAJICHHBIM U IJICCHEBEIBIM, a TAKIKE
JIOJDKEH OTCYTCTBOBAaTh 3amax HedTempomyk-
TOB M XMUMHKATOB. JleeKThl BHEIIHEro BHJA
CBIPOB ONPEIEIIAIOTCS HATMYHEM IIOCTOPOHHUX
BKJIIOUEHHH, moTepel GopMbl (pacmiibiBaHHE,
B3[yTHE), IOSIBIICHUEM I'HUIOCTHBIX KOJIOJLIEB
1 TPEIIHH, TITyOOKUX 3a4ncTOK (bomee 2-3 cm),
MIOJIONPEBIIEH KOPKH, MOPAXKEHUM MOAKOPKO-
BOHM IJIECEHBIO W Pa3BUTHSI MOBEPXHOCTHOH
IUIECEHU M IPYyTUX MUKPOOPTraHU3MOB. 3HAYH-
TEJIbHO€ BHUMAHHUE YAENAETCS LEeIOCTHOCTH
MOKPBITUSL CBIPOB. [Ipu BHemHeM ocMoOTpe
JOJKHO OTCYTCTBOBAaTh HapyIICHUE FepMETHY-
HOCTU IMOJMMEPHBIX MaT€puajioB, 3HAYUTCIIb-
HbIC HapyLICHHs MOJMMEPHO-TIapauHOBBIX
1 BOCKOBBIX CIIJIABOB, JIATEKCHBIX MIOKPBITHH.

OKCHEPTHBI METOX OLIEHKH BKyca M 3a-
raxa TPOBOJUTCS OBICTPO, HE TpedyeT OOoIb-
LIMX 3aTpar.

B cnydae Oombmmx 00bEMOB BBIOOPKH
MOATPYTITBEl PEKOMEHIYIOT HCIIOIb30BaTh Kap-
Ty CPEIHHX (X — KapTa) ¥ KapTy CTaHAapTHBIX
OTKJIOHEHHUH (S — KapTa), Tak KaK IIpH yBeJIn4e-
HUU 00beMa BEIOOPKH pa3MaxX CTaHOBHTCS Me-
Hee 2(PPEKTUBHBIM B Ka4eCTBE OIEHKH CTaH-
JAPTHOTO OTKIJIOHEHWs Tmporecca. Ecmu s
BBIUUCIICHHUS TPaHMIl Hpolecca NPUMEHSIOT
JNIEKTPOHHBIE YCTPOIMCTBA, MPEAIOYTUTEIHHO
HCTOJIB30BAHUE CTAHIAPTHOTO OTKIJIOHCHHSI.

Bkyc u 3amax cblpa Ompenensics exe-
nmHEBHOTO AKenepramu. Ot6op mpod mo FOCT
26809.2 [8]. I'pymma sKkcmepToB BKIOYAa
7 uwenoBek. [Ipu onpeneneHnu BKyca W 3ara-
Xa OKCHEPTbl PYKOBOJICTBOBAJIMCH ILKATAMHU
u3 'OCT 32260 [9].

KonTponsnsie rpanuisl kap Llyxapra BbI-
YUCISUIM C MCIIOJIb30BaHMEM (QOpMyIl, Mpen-
craBneHusix B [OCT P CO 7870-2 [10].

Pe3ynbrarsl ucene10BaHus
U UX o0cy:KIeHne

[IpoBener cOOp WCXOMHBIX IAHHBIX IS
pacueTa KOHTPOJBHBIX KapT. B kadecTBe 00b-
exkta BbIOpaH cblp lomtanackuii. JlaHHbIC
OIICHKH DKCIIEPTOB MPECTABICHBI B TAONIHUIIE.

Pe3YJ'ILTaTLI 3KCHepTHOI>i OLCHKHA

Bkyc u 3anax, 0asuibl
OKCrepThbl
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Homep
BBIOOPKH

SIS IS IS NS 1 NS Py Fy Flig Firy Flg JrY vy Joery ey Fom
UI-waP—‘O@Qo\]O\U]LwN_O\DOO\]O\UlJ}MNH

Jiis pacyeToB MpHMEHSeM HOpOrpaMmmy
Ecxel [11].

CL — neHTpanbHas TMHUS X — KapThl paBHA
41,33

I'panuLbl peryiupoBaHus X — KapThl:

Bepxusis rpanuna (UCL) = 42,84

Hwxnsist rpannna (LCL) = 39,81

CL —1neHTpanbHast TuHUS S — KapThl paBHa 1,28

I'pannusl perynupoBanus S — KapThl:

UCL =2,408

LCL=0,151

KontpomnbHbie
Ha PUCYHKE.

Ha x — kapTe npucyTcTByeT CUTyauus, Kor-
Jla O7lHa TOYKA BBIXOAUT 3a HUKHIOIO KOHTPOJIb-
HYIO TpaHully. JTO yKa3blBaeT Ha HaJIM4HUe
KaKOM-TO BHEUIHEW MPUYMHBI, BbI3BABIIEH ATO
nzmenenue. [Ipy HCnonb30BaHUU JaHHBIX KapT
NpY KOHTpPOJIE MPOM3BOACTBA TPU OOHapyKe-
HUH HECTAOMJIBHON CUTyalluu HaJ0 BBISICHUTB,
YTO BBI3BAJIO JaHHOE OTKJIOHEHHUE, U MPEeAso-
JKUTb MEPOIIPUATHS 10 UX YCTPAHEHHUIO.

s 3 moarpynmsl OBUTO  YCTAHOBIICHO,
4yTo OanbHas OLIEHKA 3HAUYUTEIHHO HUKE, YeM
CPeAHUE 3HAYCHMs Ui JaHHOTO MPOM3BOI-
ctBa. CHW)KEHHE OLICHKU BBI3BAHO IOSIBJICHU-
eM b0 OT ciabo 70 YMEPEHHOTO TOPHKOTO
BKyca, 1100 OT cabo 10 yMEPEeHHOTO KOPMO-
BOI'0 BKyCa U 3alaxa MM KaKUX-TO [10CTOPOH-
HUX BKYCOB U 3aITaXOB.

KapThbl mpeaACTaBJICHBI
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Koumponvuvle kapmul npoyecca npouzeoocmea coipa

lopbkuii BKyc cbIpa OOBSICHSETCS HajH-
YHEM OIPEJICIIEHHBIX BEIIECTB. DTH BEILECTBA
TOSIBJISIFOTCSL ITPH HETIOJTHOM CO3PEBAHUHM ChIPA,
KorJa Hop AedcTBHeM (DEpMEHTOB IENTOHU-
3UPYIONUX OakTepuii 00pas3yloTcs IENTOHBI,
anb0yMO3bl, KOTOPbIC MPHIAIOT HECO3pEBIlIe-
My CBIpY TopbKuil BKyc. [OpbKHIT BKYC MOXKET
MOSIBIISATECS, €CIIU MCIIOJIB3YyeTCs MTOBapeHHast
COJIb C NMPHUMECHIO Cylb(}aTOB MarHus M Ha-
TpUs, WIM B KOPMax IPUCYTCTBYIOT I'OPbKHUE
TPaBbl, TAKUX KaK I10JIbIHb.

KopmoBoii mpuBKyc 1 3arax cblpa IpucyT-
CTBYIOT B ChIpPE NpPH HCIOJIb30BAHUU MOJIOKA,

COZAEPIKAILEr0 CTOHKHE JIeTyyhe BeIIeCTBa
kopMoB. KopMOBOIi BKyC yaliie BCEro IMOSBIIs-
€TCsl TIPU MMOCJAHUK KOPOBaMH MaxXy4HWx pac-
TEHUI ¥ KOPMOB (JIyK, YECHOK, TIOJBIHB) WU
pu mepepaboTKe MOJIOKa, aacopOupOBaBIIIe-
ro JIETy4ue BellecTBa MCIOPYCHHOTO CHIIOCa
u kaprodens [12].

HeoOxomumo MpoBepUTh KOHTPOIBHYEO
TOYKY TEXHOJOTMYECKOro Mporecca, a UMEH-
HO, TEMIIEpaTypy CO3peBaHUs ChIpa, IpPOBe-
pUTh PabOTy Kamepbl JUIsl CO3PEBaHMS ChIPA.
OnrumansHas Temmeparypa 10-15°C. Takxe
HEOOXOMMO AOTIOIHUTEIBHO KOHTPOJIUPOBAThH
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TeMIIepaTypy NacTepu3aluy MOJIOKa, IS TOTO
9yTOOBI B CHIPBI HE MONAIN MHUKPOOPTaHU3MBI,
BBI3BIBAIOIINE OPOXKECHHE.

HeoOxoaumo obparnTs BHIMaHUE Ha KOH-
TPOJIb ChIPbsl, @ UMEHHO, MOJIOKA, COJIM I10Ba-
peHHOI. He nomyckarb NpUMEHEHHE MOJIOKA
C TMIPUBKYCOM H 3allaXOM KOPMOB.

UsroroButens JOKEH KOHTPOJIHUPOBATH
KaueCTBO BBIMOJHIEMbIX PadOT U MPOLYKLUHI
U IO pe3ylbTaraM CTAaTHUCTHYECKOTO aHalu3a
CYIUTb O COCTOSHUM COOTBETCTBYIOILEIO TEX-
HOJIOTHYECKOTO Tpolecca. bmaromapst atomy
CBOEBPEMEHHO OOHApYXHMBAETCSI OTKIOHEHHUE
mpoiecca OT 33JaHHBIX HOPM M IPOBOAUTCS
HX KOPPEKTHPOBKA.

BriBoabI

B pabote o6ocHOBaH BBIOOp MeTO/Ia KOH-
TPOJISL IPOU3BOACTBA ChIPA C UCIOIB30BAHUEM
KOHTpPOJIbHBIX KapT. IlocTpoeHHble KOHTPOIIb-
HBIC KapThl (X — KapTa U S — KapTa) Ajs 1o-
KazaTeJisl BKyC M 3alax CbIpa MMO3BOJMIIM BbI-
SIBUTh HECTAOMJIBHYIO CUTYaLUIO M CHIDKCHHE
KauecTBa cblpa. Curnan, 3aduKCHpOBaHHBII
Ha KapTe, yKa3al Ha HapyICHUN TEXHOJIOTU-
YECKMX PEXUMOB U CHMXKCHUM KauecTBa UC-
MOJIb3yEeMOTO ChIPbsI, YTO MO3BOJIMIIO JIaTh pe-
KOMEHJIAIMHU TI0 UX YCTPaHEHHIO.

Takum 00pa3oM, KOHTPOJIbHbBIC KapThI SIB-
nst0TCs 3 (HEKTUBHBIM CPEJICTBOM YIYUIICHUS
KauecTBa NMPOLYKIMU U PEKOMEHIYIOTCS AT
[IPUMEHEHUS Ha NPENIPUATUAX [0 IPOU3BOJI-
CTBY ChIpa.
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MNPOBJIEMBI YITPABJIEHUSA HAKJIAJITHBIMU PACXOJAMUA
Apmoa JI.H., [Tyenxa E.H.

Cubupckuii cocyoapemeennslil yHusepcumem nymeti cooowenust, Hosocubupck, e-mail: arshba@ngs.ru

B crathe paccMaTpuBaroTCs pasaUIHBIE CIIOCOOB! KNacCH(DUKAIMHM 3aTPaT B 3aBUCUMOCTH OT yHPABICHYECKNX
3a/1a4. PacKkphIBaeTCs COCTaB M COAEPIKAaHUE HAKJIAIHBIX PAcXoJoB. V3ydaroTcss 0COOCHHOCTH YIPaBICHHUs HaKJIa (-
HBIMH PacXoJiaMH B TPAHCIIOPTHOI kopriopamuy B paMkax ABC — merona yuera 3arpar 1 ABB — meToza Gromxe-
THPOBAHUS pacXogoB. Kak M3BeCTHO, METOX ydeTa 3aTpaT HaKIaIHBIX PAcXOIOB «activity-based costing» (ABC —
MeTo), pa3paboTaHHbIi amepukaHckumu ydeHbiMH P.Kynepom u P.Kammanom, ObUT NPUHAT AJIS1 HCTIONB30BAHUS
B OAO «PX/» mociie moy4eHus: MIXPOKOTo pacHpoCcTpaHEeHus B 3apyOeskHOil npakTuke. B coorBercTBnm ¢ ABC-
METOZIOM HaKJIaJHbIE PACXOABI AENATCA Ha JBE TPYIIbL PACXO/bl, KOTOPBIE MOTYT OBITH OTHECEHBI K OT/CTBHBIM
BUJIaM NIPOAYKIIHHU, PACXOJIbI, KOTOPBIE HEBO3MOXKHO OTHECTH K OTAEIBHBIM BHIaM HPORyKIMH. Kpome mpaBuib-
HOTO y4eTa M KOHTPOJISl HaKJIaJHBIX PAcX0J[0B OTMEYAETCs BAXKHOCTh MX KOPPEKTHOTO IIaHupoBanHus. OCHOBHOM
1ETBI0 OI0/KETOB HAKJIAHBIX PACX0/I0B MPHHUMACTCS BBISBICHHE JOCTATOYHOTO YPOBHS PECYpPCOB, HY/KHOTO s
BeJICHUS H ynpasnenus oprauusanueii. s atoro B OAO «PXK» ucrnosb3yercs hyHKIMOHATEHO-CTOUMOCTHOE
Oro/pKeTHpOBaHNE HakKJIagHBIX pacxonoB — ABB (Activity-Based Budgeting). Meton ABB nponomkaer Hanpas-
JICHUE y4eTa 3aTpat 10 BUJIaM JeATEeNbHOCTH, HCTonb3yeMblii meTonoM ABC: 3aTparsl motpebnsorcs GpyHKImsIMu
(BUIaMu IeATEIIBHOCTH), a (GYHKIMH MOTPEOIAI0TCS NPOAYKTaMH. B cTaThe NPUBOAATCS pe3ysbTaThl IPOBEICHHOTO
aHaJIM3a PACXOJI0B 110 OOBIYHBIM BUJIAM JIEATENIBHOCTH perronanbHoi Jnpekunn nadpactpykrypsr OAO «PXK»
32 HECKOJIBKO JIET, HA OCHOBAHMH PE3y/IBTaTOB KOTOPOTO BBIABISIOTCS JOTONHUTETBHBIC BOSMOKHOCTH ONITHMH3a-
LMY YIpaBiIeHUs QHHAHCOBBIMH MOTOKAMH MPH UCIIONB30BAHUK METO/a Olo/pkeTHpoBanus — ABB.

KutoueBbie cjioBa: 3aTpaThbl, ONTUMHU3ALUA, YYET, HAKJIAAHbIC PACX0Abl, KOCBEHHbIC PAaCX0bl, OﬁmeHPOHSBOIJCTBeHHble

pacxoanl, 0011eX0351iicCTBEHHbIE pacxoabl, aAIMHHUCTPATUBHBIE PAaCXOAbI

PROBLEMS OF CONTROL OVERHEAD COSTS
Arshba L.N., Pchelka E.N.

Siberian Transport University, Novosibirsk, e-mail: arshba@ngs.ru

The article discusses various ways to classify costs depending on management tasks. The composition and
content of overhead costs are disclosed. We study the features of overhead management in the transport Corporation
in the framework of the ABC method of cost accounting and the ABB method of budgeting expenses. As you know,
the «activity-based costing» method of overhead cost accounting (ABC method), developed by American scientists
R. Cooper and R. Kaplan, was adopted for use in Russian Railways after being widely used in foreign practice. In
accordance with the ABC method, overhead costs are divided into two groups: expenses that can be attributed to
individual types of products, and expenses that cannot be attributed to individual types of products. In addition to
the correct accounting and control of overhead costs, it is important to plan them correctly. The main purpose of
overhead budgets is to identify sufficient resources to maintain and manage the organization. For this purpose, JSC
«Russian Railways» uses functional and cost budgeting of overhead expenses-ABV (Activity-Based Budgeting).
The ABV method continues the direction of accounting for costs by type of activity used by the ABC method: costs
are consumed by functions (activities), and functions are consumed by products. The article presents the results
of the analysis of expenses for ordinary activities of the regional Directorate of infrastructure of JSC «Russian
Railways» for several years, based on the results of which additional opportunities for optimizing the management
of financial flows are identified when using the budgeting method — ABV.

Keywords: costs, optimization, accounting, overhead costs, indirect costs, general production costs, general economic

costs, administrative costs

J1s coBpeMeHHBIX OU3HEC-CTPYKTYP KpPYTI-
HBIX KOPIOpaUU{ NPU CIOKHUBIIMXCS TEMIIAX
pPa3BUTHSL PBIHOYHOM SKOHOMHUKH COBEpIICH-
CTBOBAHMWE YIPaBJIEHUA 3aTpaTaMU CTAHOBUT-
Cd HE MEHEE AaKTyaJIbHbIM, YEM YyIIpaBJIEHUE
npoiieccaMu U JroabMu. VIMEHHO onTHUMH3a-
LUS U3ACPKEK SBISCTCA MEPBOCTEIIEHHOM 3a-
Jadeil mpu BbIOOpE CTpaTerny KOMIIAHUH IS
JOCTIDKCHHS 1IEJIA TIOBBIIICHNST PEHTa0eIhHO-
CTH B YCJIOBHUSX MOIIHOM 1IEHOBOW KOHKYpEH-
LIMY Ha PbIHKE.

Heﬂb HCCJIea0BaHUA

Hensimu naHHO# pabOTHI SBISIFOTCS U3yde-
HHUE COCTaBa 3aTpara M CHOCOObl MX KIacCu-
(uKanuy B 3aBUCUMOCTH OT YHPaBJICHUECKUX

3a/1a4, pacCCMOTPEHHE MOAX0Ja K aHAJIN3y Ha-
KIIQJHBIX pacxonoB B pamkax ABC — merona,
€ro NPUMEHECHHE B TPAHCIIOPTHON KOPIIOPALUK
Ha IpUMepe pernoHanbHon Jupekunu nagpa-
cTpykTypsl OAO «PXK/».

MaTepna.m,l H METOAbI UCCJICAOBAHUSA

B npouecce nanHoii paboThl IpUMEHEHBI
METOJBl CHCTEMHOTO aHanu3a, (rHaHCOBO-
KOHOMHMYECKOTO aHaJlu3a, CPaBHUTEIILHOIO
aHajan3a, CHHTE3a, CPaBHEHUS M OO0OOIICHUS,
rpaduuecKuil METO/I UCCIICIOBAHMSL.

B 3aBHCHMOCTH OT NMOCTaBICHHBIX 3a/a4
JUISL YIPaBJICHUYECKOTO y4yeTa 3aTpaTsl MoJpas-
JIeIISIIOT Ha Pa3Hble KaTerOpHH, IPUMEPHI Kiac-
cuduKauii 3aTpar mpuBeIeHbBI Ha puC. 1.
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Pacyer
cebecToMMOoCTH
NPOAYKLMM

¢ BkAouaemeie 1 He BKAlOYaemble B cebecToMMoCTs

¢ MpoussoacTBeHHbIE M NeproanYecKUne

* Mpameie u KocBeHHbie, OCHOBHEIE M HAKNagHbIe

¢ [POM3BOACTBEHHEIE M HENPOW3BOACTEEHHEIE

* 3aTpaTsl NPeAW eCTBYIOWWX, OTHETHOrO M ByAywmX
nepuopos

7 TlpuHaThe
yrpaB/ieHYeCcKmX
peleHnm 1
_M/IaHUPOBaHWE

* MocToRAHHbIE U NepemMeHHbie

* MpUHUMaeMbIe U He NPUHWMAEMEI€ AN1A OLEHKM
* PeneBaHTHbIE M HepeneBaHTHbIe

¢ MnaHnpyembie U HENNaHUpyeMble

* Gespo3BpaTHLIE M BO3BPaTHLIE

KoHTpo/b 1

perysimpoBaHue

* Perynvpyemeie 1 Heperyampyemsie
* 5¢ppekTBHBIE U HeshdeKTUBHLIE
* KoHTpoAUpyemble U HEKOHTPONMPYeMble

Puc. 1. [Ipumepul kraccugpuxayuu 3ampam 8 3a6UcUMOCmu Om YnpaeieH4eckux 3a0a

MpaAmMble nepemMeHHbIe (20c4)

06w enpoUzBoaCcTBEHHbIE (25C4)

Obwexo3ancTBeHHbIe (26c4)

Pacxoabl Ha npoaaxy (44,c4)

npsamble
nepemMeHHLIe

KOCBEHHLBIe
nepmeHHsie/
NOCTOAHHbIE

OcHoBHblef
NPON3BOACTBEHHbIE

€ BLINYCKOM NPOAYKLW

KOCBeHHble

nepmeHHble/
MNOCTOAHHLEIE

HaknagHbie/
HenpoW3BOACTBEHHbIE

KOCBe&HHbIe
nepMeHHsie/
NOCTOAHHEIE

Puc. 2. Knaccugurayus 3ampam 6 3a8ucumocmu om y4acmusl 8 npoyecce npouzeoocmed

[To ciocoOy BKiIrOUEHHS B C€0€CTOMMOCTh
3aTparsl JEJST B 3aBHCUMOCTH OT TOTO, OTHO-
CATCA JIX OHHU HAIPAMYIO Ha OHpeJIeHeHHI)Iﬁ
BUJI TPOYKIINU:

— MpsIMbIE TIEPEMEHHBIE;

— O0IIeTTPON3BOICTBEHHBIE  (KOCBEHHBIE)
HEOOXOAMMBI it  OoOecIiedeHusi mporecca
MIPOU3BOJICTBA;

— 00111eX03CTBEHHBIC/aIMUHUCTPATHB-
HBbIE CBSI3aHBI C OpraHU3alell YIpaBICHUS
¢bupmoii;

— pacxo/bl Ha MIPOJIAXKy CBSI3aHbI C IPOJIBH-
’KEHHEM TOBapOB WJIH yCIIyT Ha PHIHKE.

Takum 00pasomM, 1o CBSI3M 3aTpar ¢ TEXHO-
JIOTHYECKUM TPOIIECCOM 3aTpaThl OBIBAIOT OC-
HOBHbIC U HaKJIaJHbIC (pHC. 2).

OcHOBHBIE — 3aTPaThl BCEX BUIOB peCyp-
coB (cbIpbe, Marepuaibl, M0ayhaOpHUKaThI,

aMOpTH3alisl OCHOBHBIX ITPOU3BOACTBEHHBIX
¢onmoB, 3apaboTHas IUIaTa OCHOBHBIX IIPO-
W3BOJICTBEHHBIX Pa00YnX), KOTOPBIE CBS3aHBI
C BBIITYCKOM MPOAYKIUHU. DTO Ba)KHEWIIas cTa-
Thbst 3aTpat [1].

Haknagnble pacxoabl Ans pacdera IMoJ-
HOH ce0eCTOMMOCTH IPOAYKTa PACIPEAEIISIOT-
Cs1 MEKIY BCEMH NPOAYKTAMH II0 OIpPEIEIICH-
HBIM IPaBHJIAM.

3a mocnenHue TOAbl yAENbHBIH BeC Ha-
KJIaIHBIX PAcXOl0B B CTPYKType cebecTOMMO-
CTH NPOILYKLUHU BO BCEM MHOT000pa3uy BUIOB
SKOHOMHMYECKOH  JESITEeNbHOCTH CTAOMIIBHO
yBEJIMYUBAETCA. PyKOBOOUTENN KPYITHBIX KOM-
[IAaHUH W OpraHu3alliid yBEpPEeHbI, YTO B Ha-
CTOsIIIeE BpeMsl HMEHHO HAKJIAJHbIE PaCcXOJbl
JIOJKHBI OBITH IJIAaBHBIM OOBEKTOM B YIpaBJie-
HUU 3aTpaTaMH.
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ABC (Activity Based
Costing) + (EKACY®DP)
ABB (Activity Based
Budgeting)

Puc. 3. Cucmema ynpasnenus kopnopamugnvimu gunancamu OAO « P)K]»

basa pacnpenenenust 3aTpar — 3T0 OCHOBa
JUISl pa3HECEHUsI HAKJIAIHBIX PAcXofoB (KOcC-
BCHHBIX, IMEPUOANYECKUX — B 3aBUCHMOCTH
OT WCIIOJNB3yeMON KiIacCH(UKALUK 3aTpar).
MaxkcuMalibHO TOYHBIE JaHHBIe 00 YpOBHE ce-
0eCTOMMOCTH U HPUOBLIBHOCTH MIPOCTO HEOO-
XOAUMBL: IpH HeraBHHBHOﬁ OILICHKE KOMIIaHUA
MOXKET OTKa3aThCs OT IPUOBLIBHBIX TPOTYKTOB
B OJIb3y YOBITOYHBIX. [[yisi ompenesneHus ce-
0ECTOMMOCTH Pa3IMYHBIX BUJIOB MPOIYKIINU
HAKJIaJIHBIC 3aTPaThl MOJIBEPTaIOT pacipeere-
HHUIO TI0 OTIPECIICHHBIM TIpaBmIaMm [2].

Jlnst pacmipenenieHuss HaKJIaIHBIX Pacxo-
JIOB UCIIOJIB3YIOT pa3iuyHble 0a3bl, HAmpH-
Mep, BpeMsi WiIK 3apaboTHas I1aTa mpou3BO/I-
CTBEHHBIX paboYMX, cyMMa TPSIMBIX 3aTpar,
o0beM MpoAyKIuu. MOXKHO HCIOJIb30BaTh
enuHy0 0aszy pacrpejieleHuss KOCBEHHBIX
3aTpaT Ui BCEX BUOB 3aTpar, a MOKHO BbI-
Oparb HambOoee HSKOHOMUYECKH IIeNEeCO0-
Opa3Hyr 0a3y pacmpeneicHus I KaxkJ0To
Buaa nponaykuuu. CieayeT OTMETHTh, YTO
JUTSL pacueta ce0ecTOMMOCTH MOYKHO HCITOIb-
30BaTh Pa3lIUYHbIC METO/IbI, HATIPUMEDP METO/]
ydera MomHOW cebectoumoctu (absorpting
costing) WiIM METOA ydera MpsIMBIX 3arpar
(direct costing) [3, 4].

B mponecce pedopmuposanus  OAO
«PXKJ1» coBeplIEHCTBYETCSl CHUCTEMa YIIpaB-
JICHHUS] KOPIIOPAaTUBHBIMU (prHaHCaMu (puc. 3).
Jns ydera 3aTpar 1o BujiaM J€ATeJIbHOCTH UC-
nose3yercs cucremMa — ABC (Activity Based

Costing): 3arparsl noTpebnstorces (QyHKIUs-
MU (BUAaMU JIESTEIBHOCTH), a YHKIHH IO-
TPEOISIOTCS MPOAYKTAMH. YUET U KOHTPOIb
JICHEeXKHBIX MOTOKOB BeaeTcs: B EnuHo# Kop-
MIOPAaTUBHON aBTOMAaTU3UPOBAHHON CHUCTEME
ynpasienus ¢uHancamu U pecypcamu (EK
ACY®P), BO3MO)XHOCTH KOTOPOM IMO3BOJISIOT
BECTH JICTAIbHBIN YYET.

COOTBETCTBEHHO  y4Ye€Ty HCHOJIb3YyeTCs
(YHKIMOHAIBHO-CTOMMOCTHOE  OIOJPKETHPO-
Banue — ABB (Activity-Based Budgeting), xo-
TOpOE TpeyCMaTpuBaeT: ONpElesIeHUE IIaB-
HBIX (YHKIUH, W ToKa3areliell akTUBHOCTH
(271eMEHTOB pacxofoB) AJS KaXIOW W3 HHX,
WCYHUCIICHUE CTOMMOCTH EIMHHLBI Ka)KIO0ro
HOCHTENSl PAacXoloB, a 3arTeM ONpeneseHue
IUIAHOBBIX YPOBHEW aKTMBHOCTH M COOTBET-
CTBYIOIIUX ITUTAHOBBIX 3aTpar [5].

Pe3y.]'ll>TaTbI HCCJIeA0OBAHUSA
U UX 00CyKIeHne

IlpoBeneHHbI aHAIU3 PACXOJOB PETHO-
HasbHOU [lupexnun uHpacTpyKkTypsl Kowm-
NaHWM 10 OOBIYHBIM BHJAM JACATEIBHOCTH
32 2016-2018 rr. mokasai, 4To HaKJIagHbIE pac-
XOZIbI 3aHUMAIOT CYIIECTBEHHYIO N0t (Ooee
20%) B o0meit Macce pacxolloB 1O BCEM BU-
JlaM JIeATeIbHOCTH (puc. 4).

AHalu3 pacxoJoB MO COAEPKAHMIO arma-
para ynpasJeHUsI OM3HEC-COIUHUIBI [0 TOaM
MoKa3an TMepeMeHHYI0 NWHAMUKY (Tabnwia).
HaunOonee xpynHbIMH 3aTparamy, HOMHMO
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OIIaThl Tpyla aJMHHUCTPATUBHO-YIPaBJICH-
YECKUX pPaOOTHHKOB, SBISIOTCS KOMaHIHMPO-
BOYHBIE PACXOABI, PACXOABI, MPEIyCMOTPEH-
HbI€ KOJUIEKTHBHBIM JIOTOBOPOM U MPOUYHE
3aTparhl M0 CONEPKaHUIO armapara yrpasie-
HUs. 3HAYATEILHO CHU3UIINCH pacxoanl mo Co-
JIEpKaHUIO TepcoHana (00IexX03siCTBEHHbBIC
pacxosl 6e3 pacxooB IO COACPKAHMIO alma-
para ympaBieHus1), pacXoJlbl 10 OXpaHe Tpyna
Y TIPOW3BOJICTBEHHOW CaHWUTApWUU W PACXOJbI
Ha TOATOTOBKY KaJIpOB M BBITUIATHI, CBSA3aH-
Hble ¢ Hell. BmecTte ¢ Tem, BO3pociau pacxo-
JIbl HA DKCILTyaTalyio aBTOMOOWIIECH U Ipouue
oOmexo3siicTBeHHbIe  pacxoabl. CHMKeHHUe
CYMM DAacXo/IOB Ha OLICHOUHBIC 00s13aTEIbCTBA
[0 OIJiaTe OTIYCKOB DPaOOTHUKOB (PacXobl
Ha CoAepKaHKE armapara yIpaBIeHNs) CBA3a-
HO C UBMEHEHUEM TIOps/IKa UX ydeTa u (OopMH-
pOBaHHEM PE3epPBOB Ha ATHU IIETIH.

Kak BupuMm, st 3pGEeKTUBHOTO yrpaBiie-
HUS HaKJIaTHBIMU PacXofaMH BaKCeH UMEHHO
MOCTaTEHHbIA aHaIu3 NPUUYMH U3MEHEHUH 3a-
TpaT W MPOIEHT pactpeAeNeHHs 10 BUIaM Jie-
ATCIBHOCTH. HpI/I TCKYLIEM K€ IIJIaHUPOBAHUU
HaKJIaJHbIe PACXOAbl O BHIAM ACATEILHOCTH
YUUTBIBAIOTCS 110 YPOBHIO MPEABIIYIIEro roja
0e3 yueTa M3MEHEHHs HPONOPLUM pacHpese-
JeHus U ux oOmied BenmnumHbl. He yunThiBa-
eTcsl TaK)Ke HEepPaBHOMEpPHOE pacmperesieHue
HaKJIaIHBIX PacXxoJ0B II0 ICpuogaM MEKIY
BUJAMU JICSATESILHOCTH.

BaxHo He TONBKO NpaBWIILHO pacipeze-
JIATh HAKJIQJIHbIE PACXObl, HO M padOoTaTh HaJ

Bcero, B T.u: 100,0 100,0

npmie 737 76.6 78.7

0BIenpPONIBOACTECHHEIE 110 94 84
. 7 L

o6 . 11.1 9 89

cotepaatie AVP 42 42 4.0

UX COKpAIllEeHHEM, COU3Mepsisi Ty IIEHHOCTB,
KOTOPYIO OHM J00aBJSIIOT K IIEHE MPOAYKTA.
ITnannpoBaHre HAKIAIHBIX PACXOIO0B JOJDKHO
OBITH THOKUM, a 06a3a It UX pacrpeieeHus —
YHU(PHUIMPOBAHHON U IIPO3PAYHOM.

CrnoxuBIIEHCS TOPSAIOK TUTAHUPOBAHUS
u anamm3a pacxogoB B OAO «PXII» B Ha-
CTOsIILIee BpeMsl [TPOM3BOAUTCS C YUETOM pac-
NPEACTICHUS] HAKIAaJHBIX PacXol0B OTAEIBHO
[0 BUJAM JesTelbHOCTH. Bmecte ¢ TeM, nro-
roBasi CyMMa HaKJIaJHbIX PACXOJI0B I10 CTaThsIM
ydeTa OT/ICIBHO HE TUIAHHPYETCS M CIIOKHO
nopnaercss aHanuzy. IlnaHupoBanue Oron-
JKETHBIX [1aPaMETPOB MO HAKIAIHBIM CTaThsM
B paspese BHUIOB JESTEIbHOCTH OCYIIECTBIISI-
ercst oT 0a3bl MpenBIAYIIero roga 0e3 ydyera
M3MEHEHHMM YCIOBUI BHOBb 3aKJIIOYAEMBIX J0-
TOBOPOB (HaINpUMep, U3MEHEHNH KOJMYecTBa
WY TJIOMIAJIeH OXpaHsIeMbIX 0OBbEKTOB), a TaK-
Ke 0e3 yyeTa U3MEHEHHS CTPYKTYPBI MPSIMBIX
pacxoloB, HA OCHOBaHHWU KOTOPBIX IPOUCXO-
JIUT paclpeneieHne pacxonoB, YUUTHIBAEMBIX
Ha KOCBEHHBIX CTaTbsiX. DTO MOXET IIPUBECTH
K 3aBBIIICHUIO WA HETOOIICHKE 00TIeH CyMMBI
pacxoIoB MM M3MEHEHHs CTPYKTYpBI, HUCKa-
JKCHUE peaJIbHOW KapTHHBI MPH IUIaHUPOBa-
HUM NpuObUIM O BUzaam yciyr. bonee Ttoro,
BBIIJIATHl 10 CTaTbhsM KOCBEHHBIX PAacXOIOB
WIN CyMMbI OKa3aHHBIX YCIIyT IIO JIOTOBOpaMm
OO0IIEeX03sIMCTBEHHOTO HA3HAYCHUSI «HUCKYC-
CTBEHHO» JEJSATCS MO pa3HbIM (PMHAHCOBBIM
NO3ULMAM (TI0 MEPEeBO30YHBIM U MPOYUM BU-
JlaM JIeSITEIbHOCTH).

2018 roa

W NpAMBIE

# o6uwenponisogcTeeHHbIE

u o0Wwexo3sRcTaeHHble 6e3 AYP  » coaepmanne AYP

Puc. 4. Cmpykmypa nHaxnaonvix pacxo0os pecuonanvrou Jupexyuu ungdpacmpykmypol, %
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JIuHaMHKY HaKJIQJHBIX PACXOJIOB 10 COJICPIKAHUIO ariapara yrpaBIeHUs
OM3HEC-CIUHHMIIBI, ThIC. PYO.

CTarpl pacxoioB

2014 .

2015t

2016t

2017t

2018

0758

3arparbl 110 (POPMEHHON M KOPIOPATHBHON OJICHK-
Jie, BBIJIAHHOM TIPOM3BOJCTBEHHOMY IIEPCOHAITY
(TIpOM3BOJICTBEHHBIE PACXO/IbI)

16

156

19

0761

OxpaHa Tpy/a 1 IPOM3BOACTBEHHAS CAHUTAPHS

3602

2088

1717

1186

0772

ApeHIHBIE 1 IM3UHTOBBIC TNIATSKH (TIpodee)

49

1213

62

55

57

0776

Okcrutyaraisi  aBToMoOmieil  (0OIernpon3Bo-
CTBEHHBIC PACXOIIBI)

1009

1111

0785

Conmeprkanne mepcoHana  (OOIIEXO3SHCTBEHHBIC
pacxofibl 0e3 PacxoIoB IO COMCPIKAHMIO arlrapara
YIIpaBJICHHS)

24138

15291

20 184

29016

0793

ITnarexu 1Mo 1OOPOBOILHOMY CTPaXOBaHUIO pa-
6otHIKOB (32 nckmouenueM HII®D) (6e3 pacxonos
TI0 COZIEPYKAHMIO amTiapara yIpaBIeHIUs)

2863

3243

3714

3617

0798

IloaroroBka KaJpoB U BBIILIATHI, CBSI3AHHBIE C HEM

3 066

3308

2490

2816

3237

0801

IIpenBapurenbHBIA OCMOTP M MEAULIMHCKOE OCBH-
JICTETECTBOBAHNE PAOOTHHUKOB YKEJIC3HOMOPOKHO-
0 TpaHCHopTa (OOIIEXO3SMCTBEHHBIC PACXOIIBI)

1313

791

1357

530

1415

0811

Pacxompl, TipexycMOTpeHHbIE KOJUIEKTUBHBIM JI0-
TOBOPOM

27 446

21851

22520

23703

18 627

0821

IIpoune o0mexo3aiCTBeHHbIE 3aTPaThl

1733

2 146

3561

3993

0823

3arparsl MO OpPraHM3alMH U BEOCHHIO TPaKIaH-
CKOI 00OPOHBI

1366

133

0830

3arparsl MO OIUIaTe Tpyaa pabOTHMKOB armapara
YIPaBJICHUS

495 000

579 306

563 200

554367

578 462

0831

KoMaHmpoBKY 1 IOABEMHBIE TIepCcOHalIa arapa-
Ta YIpaBJICHHs

18 885

22724

25651

23599

23 488

0833

ITpoutrte 3aTpaThl MO COICPIKAHHIO arapara yrpas-
JICHUSI

22241

25419

26250

36615

21 046

0834

OrLeHO4HOE 00S13aTeNBCTBO O OIUIaTe OTIIYCKOB
PabOTHHKOB (pacxoibl Ha COACPKAHWE armapara
YIIpaBJICHHS)

29910

1472

-578

-623

2055

0835

DKCIUTyaTaIwst aBTOMOOMITCH

1337

0836

Oxpana Tpyna (AYP)

1543

.0838

[Tnarexxn 1o 0OPOBOJEHOMY CTPaxOBaHUIO pa-
OotHHKOB (3a uckmodeHneM HIID) (mo armapary

YTIpaBIICHUS)

3613

Hroro

630 246

678 073

669 739

679 708

659 158

3akjoueHue

Takum 00pa3om, pacrpeneneHue HakIaa-
HBIX PAcXOlOB ISl Liesiel LEeHOOOpa30oBaHUs
U pacyera ceOECTOMMOCTH IO BHJaM YCIyT
SIBIISICTCS. OUCHb BAKHBIM OTAlOM HX yde-
Ta. A BOT Ui TUTAHUPOBAHUS OOIIEH CyMMBI
pacxo0B, KOHTPOJISl UCIIONHEHUSI JIOTOBOPOB
U OILUIaThl 110 HUM TaKoE€ pasJeliecHue 0OIek
CYMMBI PaCXOJIOB IPHBOJUT K HEKEIATEIb-
HBIM pe3yJIbTaTaM.

Y4uThIBasT CIOKHYIO CTPYKTYPY MOIpa3-
JeJIeHnH, TPOAYKTOB, KimeHToB it OAO
«PX1» uenecooOpa3HO paccMOTpPETh BbIjie-
JICHHE HAKJIaJHbIX pAacX0J0B B OTIEJIbHbBIA BU
Oro/pKeTa C COOTBETCTBYHOIIMM HCTOYHHKOM
(hvHAHCHPOBAHUS B TIATEKHOM OanlaHCe, yuu-

THIBasl X B OIO/KETaxX IO BHJAM AEATEIBHO-
CTH OTHOM CyMMOH CIIPaBOYHO. ITO MO3BOJIUT
Oosiee 3(h(heKTHBHO KOHTPOJIMPOBATH YPOBEHb
HaKJIaTHBIX PACXO/IOB M MOBBIIIATH PEHTA0EIb-
HOCTb KOMITaHHH.
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YIPABJIEHUE UBMEHEHUAMUA KOMITAHUU

Bborunst M.B., Boruns H.M.
®@I'BOY BO «Kpachospckuil eocydapcmeennwlil azpaphviil yHusepcumemy, Kpacnospck,
e-mail: bmw-1964@yandex.ru, nik_211@mail.ru

IIpounocts (yHZaMEHTa CETONHSIIHETO ycHexa KOMIAHHU BO3MOXKHA TOJBKO 33 CUET CBOEBPEMEHHOIO
1 QJICKBaTHOTO pearupoBaHus Ha n3MeHeHus. KoMIaHuy, yBHAEBIINE HOBBII IIPUHIIUI OPraHU3ALNH CHCTEMBI, 110~
0exKak0T ¢ MEHBIIMMHU pecypcaMu. CerofHs CepBHUC — CUCTEMA U CTPATETUsl Pa3BUTHS CHCTEMbI, CTAHOBUTCS BaK-
HBIM, KaK HHKOIJIa; CTpaTerusi MoIHas ¥ 3Q(eKTHBHAs, IT03BOJISIONIAs KOMIAHIN MAKCHMAJIbHO Peaii30BaTh CBOU
MOTeHIHAN. PyKoBOACTBO KOMITAaHMM JOJDKHO OIPEACINTh, KOTJa M KaKUMH TEMIaMH HEOOXOAMMbI M3MCHECHHS,
1 C/IeJIaTh UX MPOAKTUBHBIMH. [Ipn 3TOM, NpH peanu3anuy N3MEHEHHH J0IDKHBI OBITh BOBJICUCHBI BCE COTPYAHUKH
xommanud. [To3ToMy npaBHIIbHASL HACTPOIKA HHHUITHATUBEL 10 YIIPABICHUIO H3MEHEHUSIMI KPUTHYCCKU Ba)KHA JUIS
YCIICIHOTO BBIIOIHEHHUS IPe0Opa30BaHUst CTPATEInH. YIIPABICHHE H3MEHEHUSIMU O3HAYACT IIaHUPOBAHKE, COMPO-
BOXKJICHHE U KOHTPOJIb TIPOLECCa U3MEHEHHS OT (PaKTHYECKOTo K ONpE/CICHHOMY HeIeBOMY cocTossHUI0. Ob1acTh
M3MEHEHUII MOXET OBITh ONMCaHa CICTYIOIMUMH YeTHIPbMsS (haKTOPaMH: HMPOIECCH, TEXHOJIOTHH, OpraHU3aIsl/
CTPYKTypa, KyJIbTypa/lleHHOCTH. Peamn3yemble ACHCTBHS 10 H3MEHEHHIO MO3BOJSAIOT JOCTHYb LEIN M3MCHCHHS.
JleficTBYS 110 N3MEHEHHUIO BBITEKAIOT M3 CTPATErUM H3MECHEHNSI, aHAJIN3a TOTOBHOCTH M CIIOCOOHOCTH K M3MEHEHHAM
¥ O0BEANHSIOTCS B KOHICTIITHIO H3MEHEHUH. DTO KOHKPETU3UPYET HCIIONb3YeMble HHCTPYMEHTBI H METOJIBI, 00sI3aH-
HOCTH U cpoku. ClieyeT y4uThIBaTh CYIIECTBEHHYIO 3HAYMMOCTh TOTO, YTO KOMIIAHUS HAXOAUTCs B OM3HEC-cpesie
(HazcucreMe), ¢ KOTOpoii B3anMozelcTByeT. Cpeia MOXKET JeliCTBOBaTh Kak M3MEHEHHe-ApaiiBep, HO, C APYTroi CTO-
POHBI, KOMITAHHSI TaKKe BIMSAET Ha OKPY)KAIOIIYIO CPeLy.

KutioueBble ciioBa: YipasiiecHUe U3BMEHECHUAMU, 00J1acThH U3MEHEHMNH, CTPpaTerud U3BAMeHEHUs, TAPreTHHI CEPBUC

MANAGEMENT OF CHANGES COMPANY
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The solid foundation of today’s success of the company is possible only through timely and adequate response
to changes. Companies that see a new principle of system organization win with fewer resources. Today, service is
a system and a system development strategy is becoming more important than ever; The strategy is powerful and
effective, allowing the company to maximize its potential. Company management must determine when and at what
pace changes are needed and make them proactive. At the same time, when implementing changes, all employees
of the company should be involved. Therefore, properly setting up a change management initiative is critical to
successfully transforming a strategy. Change management means planning, maintaining and monitoring the process
of change from the actual to a specific target state. The area of change can be described by the following four factors:
processes, technologies, organization / structure, culture / values. The ongoing change actions will achieve the goal
of change. Change actions arise from a change strategy, analysis of preparedness and capacity for change, and are
integrated into the concept of change. This specifies the tools and methods used, responsibilities and deadlines. It
should be noted the significant importance of the fact that the company is in the business environment (supersystem)
with which it interacts. An environment can act as a driver change, but on the other hand, a company also affects
the environment.

Keywords: change management, scope of change, change strategy, targeting service

«PpiHok XXI B. 3HAYUTENTBHO OTIMYACTCS
OT TOTO, YTO OBUIO B MPOLIJIOM. 37eCh «BYe-
pamHue) (YUTai, yCTapeBIIHEe MOpPAIHHO)
WJIeH ¥ TEOPUH MPOCTO HE paboTaroT. YcTaHaB-
JIMBAIOTCSI HOBBIE «IIPaBHJIA HTPhD», OTIPEIEIsi-
olIre Jisl OM3Heca « TeKTOHNYECKHE) TIepemMe-
Hbl. Cuctembl (OM3HEC) BEIHYKACHBI H3MEHSTh
CBOM MPOCTPAHHO-BPEMEHHbIE KOOPIHHATBHI,
XapaKTepr3yIOMHecss CBOMMH  YCJIOBHUSIMH,
TpeOYIOMMMH HOBBIX (POPM M KadeCTBA CAMHUX
cucreM. [lepeq HEKOTOPBIMH YYaCTHUKAMH
pPBIHKA 3TH U3MCHEHHsI OTKPBIBAIOT 3aMETHBIC
KOHKYpPEHTHBIC PEUMYILECTBA, U APYTHX —
AKTMBHOCTb KOHKYPEHTOB CTAHOBHTCS OIpe-
JIENIEHHBIM BBI3OBOM. llockonmbKy Temm W3-
MEHEHHMH Bce yOBICTpSETCS, MIaHCHI OCTaThCS
«B XBOCTE» OYEHb BeJHKH. [IpoyHOCTH (hyH-
JAMEHTa CEeTOAHSALIHEr0 yclexa KOMIIaHHH,
Jake Ha MHUKE MOMYJISPHOCTH, B JaHHBIX YC-
JIOBUSIX — KPATKOBPEMEHHBIX KOHKYPEHTHBIX

MIPEUMYIIECTB, BO3MOXKHO TOJIBKO 3a CUET CBO-
€BPEMEHHOI0 M AaJICKBaTHOTO pPEarupoBaHUs
Ha u3MeHeHus. KoMnanuu, yBuaeBIIMEe HOBBII
MIPUHLIMT OpTaHU3aIH CUCTEMBI, TTOOSKIAI0T
¢ MeHbIUMU pecypcamu. CeromHsi cepBuC —
CHUCTEMa U CTpaTerusi Pa3BUTUS CHUCTEMBI,
CTAHOBUTCS Ba)KHBIM, Kak Hukorna. CepBuc —
cTparerus MolIHas U d(hheKTuBHAs, MO3BOIIS-
fomasi KOMIIAHUM MaKCHMallbHO peajn30BaTh
CBOW MOTEHITMAJ; CTpAaTerysl, IPUHOCSINAs ra-
PaHTUPOBAaHHYIO IPUOBLTEY [1].

B mocnennue rogsl TepMUH «yNpaBiIcHUE
M3MECHEHHUSIMIY CTaJl KPBUIATBIM B KOPIOpa-
THUBHOM ITPaKTHKE: KOT/Ia U TJIe Tpeo0iiaaeT Ha-
MEpeHHe Pean30BhIBaTh H3MEHEHHUS OBICTPO,
3G PEKTUBHO U MPH MOAJEPKKE COTPYIHUKOB;
UTEPATUBHBIE TIPOEKTHI  OCYIIECTBISIOTCS
C HA OCHOBE YTIPABICHUS U3MEHEHUAMMY [2].

M3-3a  XapakTepHBIX 0COOCHHOCTEH
CBOMCTB KaTeropuu «Ka4ecTBO» TPYAHO OMpe-
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JICJIUTh U TPOBEPUTH XOJA U YCIEX MPOCKTOB
10 YIPaBJICHUIO U3MCHEHUSIMH.

Llenp paboTHI COCTOUT B TOM, YTOOBI MPEJI-
CTAaBUTh METOIUYECKUM MOAXOM, KOTOPBIA Jie-
JIAeT TeNH, COAEpIKaHNe U JICHCTBUS «yIpaB-
JICHUSI U3MCHCHHMSIMH»  OIILYTHMBIMH  JIJISI
MEHE/DKEPOB M COTPYJIHUKOB, a TaKKe IPO-
3pauHBIM MTOTEHIUAJI BBITOJIBI U B TO K€ BPEMsI
MOXKET OBITh MEPEHEeCEeH Ha 000 BHJ MPO-
ecca U3MEHEHUH.

VYrpasneHne U3MEHEHUSIMA O3HAa4YaeT Iuia-
HUPOBAHHUE, COMPOBOXKICHNUE U KOHTPOJIb MPO-
1ecca U3MEHEeHHs OT (PaKTUYECKOTo K Ompejie-
JICHHOMY 1ICJIEBOMY COCTOSIHUIO. 3MeHeHue
ITOHMMAETCS TIPH ATOM Kak IpoIlecc: OHO Tpe-
OyeT «IBIKEHUS» JUIs Tlepexoja M3 HacTos-
mero B Oyayree. ITO «IBIKECHUEY KOMITAHUH
MOKET OCYIIECTBISTHCS TOJBKO Yepe3 CaMUX
corpynHukoB. COTPYJHUKH CBOMMH JICHCTBU-
SIMH BHOCSIT M3MCHEHHUS W, TaKHUM 00pa3oM,
SIBIISIFOTCSL AIIEMEHTAPHOW YacThIO TpoIiecca.
OpHaKo KauecTBO pean3allii 3aBUCHT OT TO-
TOBHOCTH W CITOCOOHOCTH K M3MEHEHHSIM CO-
TpyAHUKOB. OHU JOJKHBI, BO-TIEPBBIX, OBITH
yOEXKJICHHBIMHU B TOJIb3€ MEPEMEH — «XOTETh)»
Y, BO-BTOPBIX, 00JIaJ[aTh 3HAHUSIMHU, HEOOXO/IH-
MBIMH TS TIEPEMEH — «3HAThy.

Ha roroBHOCTH ¥ CTOCOOHOCTH K M3MEHE-
HUSM, TaK)Ke BIHUSIOT ACHCTBUA TI0 M3MEHE-
Huto. Takum 00pa3oM, COTPYIHUKY KOMITAHUU
MPEJICTABJISIOT 1ICJICBBIC TI'PYIIbl M3MEHEHUI
U HaxOJSTCS B LICHTPE YIPAaBICHHS H3MCHE-
HusMu. Kpome Toro, Jiis MOCTHXKECHHS IIEeTH
W3MEHEHUS BaKHO, YTOOBI COTPYIHUKHU TaKKe
oOmamani COOTBETCTBYIOUIMMH KOMIIETEHIIH-
SIMU 711 BBITIOJIHEHUSI CBOUX OOSI3aHHOCTEH —
«moryt» [2, 3, 4].

Pemenne 00 W3MEHEHUM OOBIYHO BO3-
HUKaeT B pe3yJbTaTe CTPATETHYECKOTO IPO-
necca npennpuatusa. VM3 mMuccun W BHIEHUS
KOMIIaHUH (IT0YeMy MBI CyIIecTByeM? Kyma
MBI uaeM?) w/wuiaum TpeOOoBaHUSM Ou3HEC-
Cpelbl pa3padaThIBAOTCS CTpaTerus/-u (Kak
MBI 3TOTO focturaem?). B mpouecce mianupo-
BaHUS CTPATETHs/-U KOHKPETH3UPYETCs/-FOTCS
B CTPaTErMYeCKUX JEHCTBUSIX. TONBKO OJiraro-
Japs 3TOMY BO3HHKAaeT HEOOXOIUMOCTb B M3-
MeHeHusX [3, 5, 6].

B u3meHeHuu, 1enb GOpMHPYETCS HCXO-
Il U3 pa3pabOTaHHOW CTPATETWu U SIBISETCS
[JIABHOM 1IENIbIO 0 Haudaja ACHCTBUU MO pea-
JIU3AIAHA, COOCTBEHHO, M3MEHEHUH (HaIIpuMep,
«TapreTUHT CEPBHC» B KAa4eCTBE KITFOYEBOTO
acrieKTa CTpPATerul CEPBUC, IS CHIDKCHHS
OTTOKa KiueHToB). CTpaTeruss H3MEHEHUi
Ha JJaHHOM JTare KOHKPETU3UPYETCs, TO €CTh,
YTOUHSIETCSl Kakas 007acTh M3MEHEHHU M Ka-
KHM 00pa3oM, C TOYKH 3PEHHUS €€ COCTOSHUSI.
Kpome Toro, ompenensiercs Koro, To ecTh Ka-
KHE ayIUTOPUM U3MEHCHHI, a TAKKE U KTO UX
OyJeT peasu30BbIBaTh. JTH MOMEHTHI COCTaB-

JIAIOT OCHOBY [IJii TPOU3BOAHBIX JE€UCTBUI
110 U3MeHeHu1o [3, 5].

O06nacTh N3MEHEHUH MOXKET OBITH ONHCAaHA
CIIeTYIOIINMH Y4eThIpbMs pakTopamu [2, 5, 6]:

— TIporiecchl (HampuMep, OpTaHU3aIlMOH-
HOW CTPYKTYphlI, MHTEP(EUCHI, 00SI3aHHOCTH
np.);

— TEXHOJIOTHH (HarnpuMep, HHPOPMaLOH-
HO—KOMMYHHKAIIMOHHBIE TEXHOJIOTUH, TEXHO-
JIOTUH TIPOU3BOJICTBA, CTETIEHN aBTOMATHU3aIlUI
M TIp.);

— OpraHu3aIus/CTpyKTypa (Harmpumep,
CTPYKTypa OpraHHu3aliy, KOJIMYeCTBO Hepap-
XHUH, PACHpPEACICHUS POJICH, HABBIKOB U KOM-
METeHIINH, pacnpesiesieHUe BIACTH U TIp.);

— KyJlbTYpa/IIeHHOCTH (HaIpuMep, CTHIIb
PYKOBOZICTBA, HOPMBI M MPHUHIUIBI, TOTOB-
HOCTb, MOTHBAaIHA, HHHOBaHHOHHBIﬁ KJIMMart,
CTCIICHb pUCKA, 3HAHUA, UACHTUYHOCTDb, YBC-
PEHHOCTBH, CIIOCOOHOCTh K O0yUEHUIO U IIp.).

M3mMmeHeHue, KaK MpaBwIIo, BCET/Ia KacaeTcs
K OJHOTO WJIM HECKOJIBKHX M3 ATHX (PaKTOpOB.
®DakTOpHI MPEACTABIAIOT co00# Tak Ha3bIBae-
MBbIe «oOmacTu u3MeHeHus». [Ipu n3meHeHun
OHM BO3/ICHCTBYIOT Ha COTPY/IHUKOB KaK TPHT-
rep u3mMenenui. [lpu stom, «obnactu nzmene-
HUI» B3aMMOJICHCTBYIOT KaK C COTPY/IHUKAMH,
TaK ¥ MEX]Ty CO00H (KaK CBSA3b MEXTY dJIEMEH-
TaM{ CHCTEMBI): HalpuMmep, MPOIECChl, yCcTa-
HOBJICHHBIC B KOMITAHUH, TPEOYIOT OIPE/ICIICH-
HOTO IOBEACHUS COTPYAHHMKOB, HO C APYroi
CTOPOHBI, COTPYAHUKH MOTYT TaKXXe BIIUSTDH
Ha TIPOIECCHI U 3TH U3MEHeHus. B wacTHOCTH,
B 00NaCTH «KyJIbTYypa/IEHHOCTH» CYIIECTBY-
€T OCOOCHHO BBICOKOE€ B3aWMHOE BIIHSHUE.
Hanpumep, onpeneneHHass KopropaTHBHAas
KYJIBTYpa IPUBJIEKAET ONPENEICHHBIN TUII CO-
TPYAHHUKOB, KOTOpPBIE 3aT€M CHOBa OyayT CIO-
cOOCTBOBAaTh COXPaHEHUIO KOPIOPATHBHOMN
KynbTypbl. C Apyroil CTOPOHBI, TEXHOJIOIHMHU
Tak)ke MOTYT BJIMSTH Ha Iporieccsl. Mnum opra-
HU3ALMOHHBIE CTPYKTYPBI ICHCTBYIOT HA KYJIb-
Typy nOpeanpuarus. JluanasoHbl U3MEHEHUN
ONPENENsIOTCS B paMKax OLIGHKM M paMKax
ONpEIEICHUs CTPAaTEruy U3MEHEHUH [2, 4].

[IpenmpusiTus 1 OKpykarormas cpeaa B3a-
MMOJICHCTBYIOT APYT C APYTOM: KOMITAHUS Ha-
XOAHUTCSI B OM3HEC-cpese (HaICUcTeMe), ¢ KO-
TOpoil oHa B3auMoneHcTByeT. Oxpykaromas
cpela MOXET JelcTBOBaTh Kak HM3MEHEHHe-
JpaliBep — W3MEHEHHE OKpPY)KAoIIeH Cpebl
BJI€YET M3MEHEHHUS B KOMIaHWW (HAIIpHMeEp,
W3MEHEHNEe HOPMATHUBHBIX TPEOOBAHUU WITH
OKUJAHUN KIIMEHTOB U MX MPOOJIEM, TOSIBIIC-
HHUEC HOBBIX KOHKYPCHTOB HJIM OTKa3 OT IIPEK-
HUX MOCTABIIMKOB U T.1.). C APYroil cTOPOHBHI,
KOMITAaHUS TaKKe BIHACT HAa OKPYKAIOIIYHO
Cpemy: IMOJITOMY €€ TEXHOJOTHH OKa3bIBAIOT
HENOCPEICTBEHHOE BIMSIHNAE Ha OU3HEC-Cpeny,
KOHKYPEHTOB U MTapTHEPOB WITU OTpPe/IeTICHHBIE
MpoueCChbl KOMIITAHUU MOTYT CUHUTATLCA «JIy4-

EUROPEAN JOURNAL OF NATURAL HISTORY Ne 1, 2020



Economic sciences

LIMMHU B CBOEM KJlaccey o0pas3lioM JUlst moapa-
YKaHUs 715l BCeH MHAYCTpUK/OTpaciu [5].

W3MeHeHue, Kak 0TMEYaIIOCh BBIIIE, BCET/Ia
OTHOCHUTCS K ONpEIEICHHBIM/-0i 00IacTsIM/-
TH n3MeHeHnH. OJHaKo, MephI 0 N3MEHEHHUIO
B TEPBYIO OdYepe/b KacaioTCsi COTPYAHUKOB,
BJIUSISL HA UX CIIOCOOHOCTh U TOTOBHOCThD K U3-
MEHEHHUSIM B OTHOIICHUHU IIPEAIOJIaraeMbIX/-
ol obnacTeil/-Tn U3MEHEeHUH. DT Mephl BIIU-
SIFOT Ha <OKEJTaHWe» U «yMEHHUE» COTPYIHHKOB
(cM. BBIIIIG) B, TAKUM 00pa3oM, 0OCCIICUNBAIOT
OecriepeboitHyI0 X peau3altio.

Peanusyemble neiicTBUS MO H3MEHEHUIO
MO3BOJISIIOT JOCTUYb Iienu u3MeHeHus. [lpu
9TOM 3a/Ia4d JICWCTBUU HE CIIEAyeT MyTaTh
C eNbI0 n3MeHeHus. V3MeHeHne-11enb-00mas
IIe7Th, KOTOpas MOJKHA OBITh MOCTUTHYTA (Ha-
IIpUMep, «TapreTUHr cepBucy»). Llens ompene-
JISIeT Mepbl — 3HaUE€HUE U MapaMeTpsl, T.€. YTO
JIOJDKHO OBITh JJOCTUTHYTO B JICTANISAX ITYyTEM
W3MEHEHUS WM UHTePBEHINH. Mephbl H3MeHe-
HUSI UMEIOT CBO€ OCHOBHOE 3Ha4YeHHE Ha JTa-
T1e peanu3anui IPOeKTa, OHAKO OHH JOJKHBI
COTIPOBOXKJATh BECh MPOEKT YK€ C MOMEHTa
BBIpa0OTKH cTpareruu. Hampumep, yxe Ha Ha-
YaJgbHOM 3Talle MPOEKTa LEIb U BPEMEHHBIC
pPaMKH JTOJDKHBI COOOIIAThCS BCEM COTPYIHH-
KaM, U [0 Mepe TIPOJIBIKCHHS BpEMEHH OymIyT
3a/ICCTBOBAHEI BCE OOJIBINE M OOJIBIIIE COTPYI-
HHUKOB. [[eliCTBUSI 1O M3MEHEHUIO BBITEKAIOT
13 CTpaTeruy U3MEHEHNs1, aHaJIN3a TOTOBHOCTH
U CIIOCOOHOCTH K M3MEHEHUSIM U O0bEAHHSIOT-
Cs1 B KOHIICTIIIMIO M3MEHEHU . DTO KOHKPETH3H-
PYeT HUCTOIb3yeMble HHCTPYMEHTHI H METOIBI,
00s3aHHOCTH U CPOKH.

AKTHBHU3aIIMS MHUIIUATHBBI MCHEIKMEHTA
10 peanu3aly U3MEHEHUSIMU — MHUIIMATHUBEI
[0 yMpaBJICHUIO0 u3MeHeHusiMu. [IpaBuibHas
¥ TIOCTIeIOBaTEebHAS «HACTPOHKA» yIpaBie-
HUS U3MEHEHUSIMH SIBIIIETCSI OCHOBHOM YaCThIO
M000#, 0COOEHHO, KPYITHOH TpaHC(hOpMaIIUH.
Hwmxe npuBenen kparkuili 0030p OCHOBHBIX
KOMITOHEHTOB KaskJioro dTana [2, 7]:

Oram 1. 3MeHeHue BuaeHus.

Conepsxanue 3tamna | — pa3BuTHE U MIUPO-
Kasg KOMMYHHKAus yOeIWTENbHOTO W BHOX-
HOBJIAIONIET0 BHJIEHUS W3MeHeHuid. Kpome
TOTO, HEOOXOIMMO ONPEETUTh OCHOBHBIE 3a-
WHTEPECOBAHHBIC CTOPOHBI U OIICHUTH UX OT-
HOIICHHE K MpoeKkTy u3MeHeHuil. CozmanHue
U peryisipHoe OOHOBJICHHWE CTPATEerHH C y4e-
TOM acIleKTOB TpaHC(hopMaIum, CBSI3aHHBIX
C COTPYIHUKaMH, SBISIETCS BAXKHBIM JJIEMEH-
TOM JIJI1 CBOEBPEMEHHOMN OLICHKH M3MEHEHUU
B BUJCHUHM U3MEHEHUN U CTPATEeTHH, a TaKKe
JUTSL aipecallii ayIuTOPUU.

Ha nmanHOM »Tare Ba)kHO, 9TOOBI Ha PaH-
Hel cTanuu OBUIO CO3[IaHO HIMPOKOE TpH3HA-
HUE MPECTOSIMNX N3MEHEHUH ITyTeM TPUBIIE-
YEHUS BCEX COOTBETCTBYIOIINX YYaCTHUKOB
U MPEJCTaBUTENEN pa3IuYHbIX CTPYKTYp. Tak-

JK€ CIIENYET YYUTHIBATh CKPBITBIE KYJIBTYPHBIE
9NIEMEHTHI, TaKue KaK yOeKJeHHUs, LIEHHOCTH
Y OTHOIIICHHUSL.

Hasrane | noctynssl ciaenyomue HHCTpy-
MEHTHI: pa3padoTKa IEJICBOTO H300paKEHUS,
pacckaszblBaHUEC HCTOPHH, BU3yaJIM3alus Iie-
JIEBOTO N300paKeHUsI, aHAJIN3 3aUHTEPECOBAH-
HBIX CTOPOH, IUIAH [IPOEKTA, MaCTEP-KIacChl.

Oran 2. CtpaTterus U3MEHEHHU.

Ortam 2 — 3T0 pa3paboTka CTpaTeTuu W3-
MEHEHWsI, OIpe/le]IecHne Mep H3MEHEHHS,
oTpesiesieHne KPUTEpUEB yCIexa, a TakxKe pas-
paboTka KapThl — MOJAEIH IMpeoOpa3oBaHMSI.
Crpaterust U3MCHEHHI CTaBUT WHTEPBEHLUH
Ha ciyx0y ctparerndecko menu. [Ipu sTom
YUHUTHIBAIOTCS KOHKPETHBIE TOTPEOHOCTH B U3-
MEHEHHSIX ¥ SMOIMOHAIbHAS HAPSKEHHOCTh
Ka)/10l TPyTIbl UHTEPECOB. ATEHTHI H3MEHe-
HUH UCTIONB3YIOTCS Uil 00ecIieueHHs CBOEB-
PEMEHHON OOpaTHOW CBSI3W W KJIFOYCBBIX Ha-
BBIKOB U3MCHECHHS.

Ha stom »Tame HEOOXOAMMO COCPEIOTO-
YUTh BHUMAaHHE Ha CYIIECTBEHHOM, paIlfo-
HAJILHO HMHTETPUPOBATh CYIICCTBYIOIINE CHU-
CTCMbl CTHUMYJIHMPOBAHHUA W KOPIOPATHBHLIC
iatrgopmMbl BHYTpeHHero cooOmectBa. Kpo-
Me TOTO, HEOOXO/IUMO YUUTHIBATh KYJIETYPHBIE
pasnuuus. Yke MpH OnpeziesieHuH TTakeTa Mep
HEOOXOIMMO peajbHO OIPENEIUTh PECYPCHI,
HEOOXOAMMBIe IS pea3aliy, 1 COTIacoBaTh
UX C BO3MOXXHOCTSIMU KoMIiaHuu. B Tpancdop-
MalMOHHOW ApamaTypriuv HEOOXOJUMO Y4H-
THIBATh JIPYTHE CYIIECTBEHHBIE MTPOEKTHI U UX
BO3MOXKHBIE TTIOCHEICTBHUS JIJIsl N3MEHEHUSI.

Ha srtame 2 pocTymHBI cliemyroniue HWH-
CTPYMEHTBI: WHULUATOP HW3MEHEHMH, PpYyKO-
BOJICTBO JIMJIEpa U3MEHEHHH, COMPOBOXKICHHUE
PYKOBOAMTENCH, aHAIN3 BO3ACHCTBUS H3MeE-
HEHWH, areHThl U3MEHEHUH, «pajap» KyJbTy-
pBI, aHAIHM3 MPOEKTOB, HHTPACETh MPOEKTOB,
KOHLICTIIIUST KOMMYHHKAIUU, Tpoduin poseit
Y KOMITETCHIIUN, KOHIICTIIIUYA O0yICHUS.

Oran 3. Peanuzanus n3MeHEHHH.

Drtan 3 — obecneyeHne TOro, 4YroObl MoO-
TUBAIUS W BHJICHHE U3MEHEHHUU TMOHUMAIUCH
B 3aBUCHMOCTH OT aygutopud. [Ipu stom py-
KOBOJIUTENN JOJDKHBI C TIOMOIIBIO KOYYHHTA
HUMCTb BO3MOXHOCTD IIEPEHOCUTDH BUJCHUEC U3~
MeHeHMit B komnanuto. HenpepoiBHOE nHpOp-
MHUPOBaHUE 3aMHTEPECOBAHHBIX CTOPOH O CO-
JIEpKaHUH U XOJIe TTPOEKTa, a TaK)Ke aKTUBHOE
y4acThe pa3InyHBIX 3aMHTEPECOBAHHBIX CTO-
POH B TIporiecce N3MEHEHHUS ¥ KOMMYHHUKAIIUH
JUIsE  00eCTICYCHUS] TPUBEPKEHHOCTH HMEIOT
3/1eCh 3HaUEHUE ycrexa.

JlononHuTeNnbHbIE acleKThl peanu3alun
HEOOXOMMBIX KYJIBTYPHBIX U3MEHEHHU B (po-
Kyce B 3 orama. Peusr mumer o0 ycTaHOBIIEHUU
MOBEJICHUS, CIIOCOOCTBYIOIIETO  BHJICHHIO,
a TaK)K€ O BHEAPCHUU CUCTEM CTUMYJIUPOBAHUA
JUIL COTPYOHHUKOB, C LENIBI0 OPUEHTHUPOBATH

EUROPEAN JOURNAL OF NATURAL HISTORY Ne 1, 2020



JKOHOMUYECKNe HayKu

uX JeHCTBHs Ha HOBOe BuAeHUE. Kpome Toro,
JOJDKHA OBITH JOCTAaTOYHAs TMOKOCTH B ajarl-
TalMK K M3MCHSIOIIMMCS YCIIOBHSM, a TAaKKe
cOaNaHCHPOBAaHHOCTh «KPUTUYECKOH MacChD»
pyKoBozsmero cocrasa. Kpome toro, BaskHO
3apaHee cOOOLIaTh COTPYIHUKAaM 00 ycrexax,
9yTOOBI MCIONB30BaTh W YKPEIUISITh MOTHBA-
LUOHHYIO CHJIy YCIIEXOB M3MeHEHWH. Baxno
o0IIeHre, OCHOBAHHOE HE TOJBbKO Ha (hakTax,
HO WM SMOIMOHAIBHO JIOCTHTAoIIee Cepael
1 YMOB KOMaH/IbI.

Ha sTamne 3 1ocTynHBI CleAyOI1e HHCTPY-
MEHTBI: noadop (B T.4. HaeM) COTPYAHHUKOB,
LIEJICBBIC COIVIALLCHHUS, OLEHKA TOTOBHOCTH
K peai3annu, TPeHUHI U, TOAX0BI K TPEHEpY,
(hopmupoBaHHe KOMaHIbI, MHPOPMAIMOHHEIE
KOPITOPAaTHBEI, WH()OPMAITHOHHBIE MEPOIPHs-
THUs BHEC KOMIIaHHUH.

3aKkjoueHue

CyIecTByeT JOCTaTOYHO MPHYUH, TIO KO-
TOPBIM KOMIAHWH JIOJDKHBI TTPOBOIUTH HU3MeE-
HeHUs. V3MEHEHUs SIBISIOTCS ICHTPAIbHBIM
3JIEMEHTOM JIF000ro omsHeca. OHH KOMITAHUHA
JBHOKMMBI TIEPEMEHAMH U IOJBEPIKCHBI UM,
JIpyTHe — YIPABJISFOT UMH aKTUBHO U IIPEIyC-
MOTPHUTENIbHO. VHOT/Ia U3MEHEHUsST HEOOXO/IH-
MBI cpa3y U MOJHOPa3MEPHO, B IPYToi pa3 u3-
MEHEHUS TIPOUCXOMAT B TCUCHHE JITUTEIHLHOTO
Meprojia BPEMEHH M HEOONBbIIUMH JTalaMu.
PyKOBO/ICTBO KOMITAaHHMH JIOJIDKHO OIPEICIHTS,
KOIZla ¥ KaKUMH TeMIIaMH HEOOXOIMMBI W3-
MEHEHHUSI, U CJeNIaTh WX MPOAKTHBHBIMU. [Ipu
9TOM, NP pealn3allid M3MEHCHUH JOJKHBI
OBITh BOBJICUEHBI BCE COTPYIHUKUA KOMITAHUH.

[TosTomMy mpaBuiIbHAs HACTPOMKA WHULIMATHU-
BBl 110 YNPAaBICHUIO M3MEHEHHSIMHU KpHTHYC-
CKHM Ba)KHA Ul YCIELIHOTO BBIIIOJIHEHUS Ipe-
00pa3oBaHus CTPATETHH.
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Economic sciences

IMPOBJIEMbBI U PUCKN ®OPMUPOBAHUA U PA3BBUTHUA
HUPPOBOU DKOHOMHUKHA B POCCUU

HdyxoBHubIx .A., Arajponosa M.C.
@I'EOY BO «Bopouesicckuil eocyoapcmeeHHblll mexHudecKull yHusepcumemy, Boponeoic,
e-mail: priem@vgasu.vrn.ru

BHenpeHre NHHOBAILMOHHBIX TEXHOJIOTHI B MIOBCEAHEBHYIO jKU3Hb HAuaJloCh COBCEM HENABHO, OJHAKO BIIU-
SHHE HOBBIX TEXHOJIOTHH Ha KOHOMHKY YXK€ 3aMETHO. DTO IPHBEJIO K IOABICHUIO HU(MPOBOH IKOHOMUKH, IS
KOTOPOii XapaKTepPHO aKTMBHOE HCIIOJIB30BaHUE U(PPOBBIX TEXHOJIOTHiT 1 000POT HU(POBBIX POAYKTOB. YPOBEHb
Pa3BUTHS HU(PPOBOM YKOHOMHKH BaXKEH JUIS IOBBIIICHHS] KOHKYPEHTOCIIOCOOHOCTH TOCYAapCTBa ¢ IPYTUMHU Pa3BH-
THIMHU cTpaHaMu. B nanHoii pabote paccmarpuBaeTcs nu(poBas SJKOHOMUKA, KaK IOACHCTEMa TPAAUIIUOHHOH KO-
HoMHKH. McereyroTest ocHOBHBIE CTOPOHBI Borpoca nudposu3anuu B Mupe u Poccniickoit @eneparun. Onpenee-
Ha Ba)KHOCTb Pa3BUTHUSI I ()POBBIX TEXHOIOTHH B SKOHOMHYECKOM, ITOIUTHYESCKOM U CONMANBHOM chepax oOImecTna.
AmHanuzupyercs cTparerus pa3BuUTus LUGpoBoil SkoHOMUKH B Poccun, npencrasienHoi B «L{udpooii sxoHOMUKe
Poccuiickoit denepanun», 1 ypoBeHb Pa3BUTHS LUPPOBOIT SKOHOMUKN PoccHu 10 CPaBHEHHMIO C JAPYTHMH CTpa-
HaMu. B paboTe OCBeIeHB! HETOCTAaTKH Pa3BUTHsI HU(PPOBON IKOHOMHUKH, a TAKXKE €€ MOJIOKUTEIBHBIC CTOPOHEL.
BrisBnens! npo6iaeMbl ¥ pUCKU HH(GPOBON PKOHOMHKH, U IPEAIAraloTcs PeleHus A yecKopeHus nudpoBusanuu
9KOHOMHKH. BBIIO yCTaHOBIICHO, YTO JUIS PEIICHHS BBIABICHHBIX MPoOiIeM HeoOxoaumo Oyner popaborars cTpa-
TETHYeCcKyIo 0a3y ¥ HOPMATUBHBIC JOKYMEHTBHI, CO3IaTh OE30IACHYIO Cpely AUl Pa3BUTHS HI(POBOIl SPKOHOMHKU
Y TIOZIAEPKaTh Pa3BUTHE OU3HECA C UCIIONIB30BaHUEM HU(POBBIX TEXHOIOTHH.

Kurouesbie ciioBa: mupoBasi IKOHOMHUKA, NIM(POBH3ANNS, HHHOBAIIMH, IPOrpaMMa pa3sBHTHs H(POBOii IKOHOMHKH,
HAY4HO-TeXHHYECKHUil mporpecc, MpodjeMbl H PUCKH BHeIPeHHs LH(PPOBOii IKOHOMUKH

PROBLEMS AND RISKS OF THE FORMATION AND DEVELOPMENT
OF THE DIGITAL ECONOMY IN RUSSIA

Dukhovnykh D.A., Agafonova M.S.

Voronezh State Technical University, Voronezh, e-mail: priem@yvgasu.vrn.ru

The introduction of technological innovations in everyday life began very recently, but the impact of new
technologies on the economy is already noticeable. This led to the emergence of the digital economy, which is
characterized by the active use of digital technology and the circulation of digital products. The level of development
of the digital economy is important for enhancing the competitiveness of the state with other developed countries.
In this work the digital economy as a subsystem of the traditional economy and the main aspects of the digitaliza-
tion issue in the world and the Russian Federation is considered. The importance of the development of digital
technologies in the economic, political and social spheres of society is determined. We analyze the strategy of
development of the digital economy in Russia, represented in the «Digital Economy of the Russian Federationy,
and the level of development of the digital economy of Russia in comparison with other countries. The problems
and risks of the digital economy are identified and solutions are proposed to accelerate the digitalization of the
economy. It was found that in order to solve the identified problems, it will be necessary to finalize the strategic base
and regulatory documents, create a safe environment for the development of the digital economy and support the
development of business using digital technologies.

Keywords: digital economy, digitalization, innovation, digital economy development strategy, scientific and
technological progress, problems and risks of introducing the digital economy

Bseoenue 6 coyuanbHo-skoHOMUYECKOE
obocHosanue npooremvl

HOMUKH B Poccum, a Takke MOydnTh OTBETHI
Ha BBIIICYKa3aHHBIC BOIPOCH], HEOOXOAMMO
BBISICHUTB, UTO K€ 1MoJ co00ii Tofpa3symMeBaeT
mUQpoBasi YKOHOMHKA, YTO U OyIeT paccMo-
TPEHO B JaHHOU cratke. Llens uccrenoBanus:
MPOaHAIM3UPOBATh YPOBEHB Iporpecca mud-
pOBOI SKOHOMUKHU B POCCHU U BBISIBUTH PUCKU
U MPOOJIEMbI Pa3BUTHUS MUPPOBOI SKOHOMHUKH
Poccuiickoit denepanun.

LudpoBass 3KOHOMHUKA OTHOCHUTEIBHO HE-
naBHee siBaeHue s Poccun. Tak 28 umrons
2017 ronma IIpaBHUTETHCTBOM OBLTA OITYyOJIHKO-
BaHa Iporpamma pas3BUTHs HU(POBOI IKOHO-
muku Poccuiickont @enepanuu 10 2024 rona.
B noxymeHTe ompeneieHsl 1eld, 3aja4u, Ha-
MpaBIEHUS] M CPOKH pPean3alliil OCHOBHBIX

Mep IO CO3JaHUIO YCIOBHH [UIS pa3BUTHUS
nudpoBoit skoHOMuKH. OTHAKO MTPH JOCTATOU-
HO TIyOOKOM HCCIEJOBAaHUU JaHHOH chepsbl
TMOSIBIISIETCS] BONPOC, JOCTATOYHBIN JIH ceifuac
y Poccum morennman anst pazButus uudpo-
BOHM SKOHOMHKH, U COBEPIICHHA JIU MPOrpaM-
Mma [IpaBuTenscrBa?

YToOBb!I JTydIie TOHATh YCHEITHOCTh Pean-
3allUl MPOTPAMMBI Pa3BUTHS UPPOBOH KO-

MaTepl/IaJlbl H METOAbI UCCJICAOBAHUSA

HccnenoBanue MpoBOIMIOCE C HCIOJNb-
30BaHHEM METOJa CPABHUTEIBHOTO aHaIN3a
U CHHTE3a M aHAJIN3a JINTEPATyphl HA JAHHYIO
TeMy. bblna n3ydeHa coBpeMeHHasi IUTEpary-
pa, a TakKe Marepuainbl KoH(QepeHuid u cra-
TUCTHYECKHE naHHble. Ha ocHOBe cOOpaHHBIX
Y TIPOaHAIM3NUPOBAHHBIX JaHHBIX OBLIO cop-
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JKOHOMUYECKNe HayKu

MHUPOBAaHO aBTOPCKOE MHEHHE O mpolieme
1 BEpOSATHBIX CIIOCO0aX ee PeLIeHusl.

AKTyaJIbHOCTb JaHHOH CTaTbM 3aKIIO-
YaeTcsi B OCBEIIEHHHM LHU(POBOH SKOHOMHUKH
KaK OTHOCUTEJIbHO HOBOM CTYIIEHHM Pa3BUTHUS
SKOHOMHYECKOU cdepnl obriecTBa. Hayunbie
TEXHOJIOTUU HEOTHEMJIEMO BHEPAIOTCS B pa3-
JIUYHbIE Cepbl KU3HU 001IeCTBA, TAKIKE H3Me-
HEHMS 3aTPOHYJIM M SKOHOMHUECKYI0 cdepy:
BHeZIpeHue LU(POBBIX METOIOB YNpPaBJICHHUS,
yueTa pecypcoB, OyXraJTepcKoro ydera u 1p.
B nanHO# myOnuKanuu yaensercss BHUMaHUE
B2XHOCTH pa3BUTHA LU(POBOH SKOHOMHUKH
JUIs TOCYIapCTBa.

WndopManoHHbIe TEXHOIOTUH, HaYMHAS
CO BTOPOW TOJIOBUHBEI XX BeKa, IPHOOPETAIOT
Bce OoJiee 3HAUUMYIO POJIb B SKOHOMHUYECKOM
pa3BuTHH OOJBIIMHCTBA CTpaH. biaromaps
Hay4YHO-TEXHUYECKOMY MPOPHIBY CTall0 BO3-
MOXHBIM (DOPMHUPOBAHHE €IMHOTrO HH(pOpMa-
LMOHHOTO MPOCTPAHCTBA, KOTOPOE YIIyYllId-
JIO OCTyN K UU(QPOBBIM aKTUBaM, MOBIHUSIIO
Ha CO3[aHUE MHHOBALMOHHBIX PabOYMX MECT,
CIO0COOCTBOBAJIO KOHOMHUYECKOMY POCTY H I10-
BBIIIEHUIO POU3BOAUTENBHOCTH Tpyna. llo-
HATHE «UU(pOBas SKOHOMHUKa» OBLJIO BEIACHO
B 000opoT Hukonacom Herpormonte B 1995 roxy.
ITo ero MHEHHIO, TOCTOMHCTBAMHM ITH(HPOBOI
9KOHOMMUKH SIBJIIIOTCS: HU3KUE 3aTPaThl pecyp-
COB Ha NPOU3BOJICTBO BUPTYaJHHBIX TOBAPOB,
MTHOBEHHOE TepeMelieHie H(pPOBOro ToBa-
pa 4epe3 ceTb, OTCYTCTBUE (HPU3NUECKOrO Beca
npoaykuuu u apyroe. B Poccuiickoit @enepa-
LMY TEPMUH HU(POBasi FIKOHOMHKA 3aKpeIUIeH
B Ykaze IIpesunenta PO ot 9 mas 2017 roma
Ne203 «O crparerun pazputusi uH(GOpMAIH-
oHHoro obOmectBa B Poccuiickoii denepanyu
Ha 2017-2030 rogsn».

HudpoBuzanms OuszHeca mpuoOpeTaeT
100aJIbHbIE MACIITAObI: TAKME KOMIIAHUH Kak
Apple, Alibaba Group, Amazon, Microsoft
COCTAaBIISIOT CHHCOK CaMbIX JOPOTHX KOMIIa-
HUWA B MHpE IO PBIHOYHOM KalUTaJIU3aLUU.
U Bce xe, nudpoBas SKOHOMHUKA SIBISETCS
JOCTAaTOYHO HOBBIM OTKpPBITHUEM M TpelOyeT
JeTaJbHOTO H3Y4YEHUS! CHCTEMHBIX CBOMCTB,
a TAKOKe IPAKTUYECKOI0 UCII0Ib30BAHMSI €€ UH-
CTPYMEHTOB B 9KOHOMHYECKON JAESITEIHHOCTH.

Ananumuuecxkoe 060cHoO8aHUE PUCKOS
u npobrem yugposou s3koHomuru & Poccuu

B coBpemeHHOM Mupe pa3BUTHE LHU(PO-
BOM SKOHOMMKH aKTyaJIbHO AJISl BCEX CTpaH
MHpa, TaK Kak [U(POBBIE TEXHOJIOTHUH CTaJIN
HEOTHEMJIEMOH YacThIO BO BCeX cepax Kuz-
HH oOmecTBa. BBeneHne m ucnonb3oBaHHe
IUQPPOBBIX TEXHOJIOTHH B IKOHOMHYECKOM Jie-
SITENIBHOCTHU TMPUBEJIO K CTPYKTYPHBIM H3MEHE-
HUSIM BO MHOTHX cdepax Ou3Heca, MOJUTUKH,
o0IIIeCcTBa, 1 MOSBICHUIO O0JIee COBPEMEHHBIX
(bopM opraHM3aIy roCyIapcTBEHHOTO M YacT-

HOTO CEKTOpOB dKoHOMUKH [1]. 3a mocnegnue
rozel HaOIroAAaeTCsl pa3BUTHE LU(POBON SKO-
HOMUKH B Poccun, 0fHaKoO cymecTByeT psj Ho-
KazaTesiel, 0 KOTOPhIM MOXHO 3aMETUTb, YTO
Poccuiickas ®enepanyst 3HaYUUTEIBHO OTCTAET
OT cTpaH-nuaepoB. Hanpumep, meenHoe oc-
BOCHHUC U BHECAPCHNEC HOBBIX TGXHOHOFHﬁ, HU3-
KWK ypOoBeHb HU(POBU3ALMU, HU3KHHA TEMII
pocTa TPOU3BOIUTEIBHOCTH TPyAa U Masas
nonst i poBoit skoHoMukH B BBII cTpaHsr.

Konkypenrocnocoonocts Poccuu B pas-
BUTOCTH IU(PPOBOH SKOHOMHKH OTOOpakeHa
B MupoBoM peiiTuHre IU(QpOBOl KOHKYpEH-
tociocobnoctu (World Digital Competitive-
ness Ranking).

[To3unmu crpan-nuaepos, Poccuun
u Kuras B [7100a/1bHOM peliTHHTE
UU(pPOBOI KOHKYPEHTOCIIOCOOHOCTH
3a 2019 rox (IMD WORLD DIGITAL
COMPETITIVENESS RANKING 2019)

[Tonoxenwue B peii- Crpana 3HaueHune
tunre 2019 rona, HMHJIEKCA
B cKoOKax — 2018 . 20191,8%

1(1) CHIA 100

2(2) Cunranyp 99,37
303 [Berust 96,07
4(4) Hanust 95,22
5(5) [IBelinapus 94,65
6(9) Hunepnanpt 94,26
7(7) OUHITSHINS 93,73
8 (11) ToHKOHT 93,68
9 (6) Hopserus 93,67
10(14) [Oxnas Kopest 91,30
22 (30) Kurait 84,29
38 (40) Poccust 70,40

B peiituare ObpitM ydTeHBI 63 CTpaHbI
CHIA, Cunramyp, seuwnst, Hanus u 1IBeii-
Hapyus OCTAJIMCh Ha JMJIUPYIOIIMX ITO3ULHU-
sx Ha 2019 rom. Poccus pacnonoxuinack
Ha 38 crpoke peilrtunra, Kurtail 3HauuTensb-
HO TIOJHSUICS B pedTUHIe Ha 8 mo3uuuit. Jlis
OTIPEICIICHISI KOHKYPEHTOCTIOCOOHOCTH ITU(h-
POBOI SKOHOMHKH YUYHMTBHIBAIOTCS TaKUe MOKa-
3aTesid Kak 3HaHMs, TEXHOJIOTUH U TOTOBHOCTh
k Oynymemy. [lonoxxenne Poccun B periTuare
YAYUIIaeTCs ¢ KKIBIM TOIOM, HO JI0 CHUX TIOp
ocTaeTrcs HenocTtatoyHbIM. llpu BHenpeHuun
U(POBBIX TEXHOJIOTHI HEOOXOIMMO CHadaja
MOBBICHTh YPOBEHb YKOHOMHUYECKOH Oe3omac-
HOCTH, TIo3TOMY i1 Poccun BakHO Ha JlaH-
HOM 3Tarfe IMOJAHATh CBOM YpOBEHb Iporpec-
CHUBHOCTH OTHOCHTEIBHO Pa3BHUTHIX CTpaH.
MHorue 0OTe4eCTBEHHBIE TEXHOJOTHH HE CO-
OTBETCTBYIOT MHPOBOMY YpPOBHIO, IMEHHO TI0-
atomy Poccust ummoprupyer ux us-3a pyoexa,
BCJIEJICTBHE YEr0 BO3HUKAET TEXHOJIIOTHYECKas
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3aBUCUMOCTb, YTO HEOJIAromoiy4yHO CKaeT-
Csl Ha CTAOWJILHOCTU SKOHOMHKH B OYIyIIEM.
U Bce xe, Poccus nMeer Hemnoxue crapToBbie
TTO3UIINH JIJIS Pa3BUTHS TU(PPOBOI IKOHOMHUKH.
B noxmane BeemupHoro axoHOMEYECKOTO (hO-
pyma «The Global Information Report 2016»
ObuUIM Ha3BaHBl CHJIbHBIE CTOPOHBI Poccum
JUIsl pa3BUTHUS U(DPOBOM SKOHOMHKH: JOCTYII-
HOCTh MH()OPMAITMOHHBIX ¥ KOMMYHHUKAIHOH-
veIX TexHonoruit (MKT), cmocoOHOCTh Hace-
neHust ucnogaeszoBats KT, BbICOKUI ypOBEHB
00pa30BaHHOCTH W TPAMOTHOCTH B3pPOCIIOTO
HaceJieHus1, pa3putue uHPpacTpykrypbl UKT
u apyroe [2].

CTouT OTMETUTb, UTO YTBEPKICHHAs
[IpaButenscTBoM mporpamma  «Lludposas
skoHOMHUKa Poccuiickoir dPepepanuu» Mpo-
JOJDKAeT peann3oBbIBaThbecs. OCHOBHBIE Ha-
NpaBJICHUs] Pa3BUTHS MPOTrPaMMBbl OTOOpake-
Hbl Ha puc. 1 [3].

Opnnako JaHHasi IporpaMMa HE UMEET YeT-
KOCTH (hOPMYITHPOBKH, HEIOCTATOYHO TpOpa-
Oorana. B pesynbrare, y JaHHOW MpOTpaMMEI
HET IIeJIOCTHOM KOHIIETIMU €€ peau3aliu.
OTcyTcTBYeT OINUCAaHWE MOHATHS LUPPOBOIL

OKOHOMHUKH, KaK OHa JOJIKHA OTHOCHUTHCS
K OSKOHOMHUKE TOCYJapcTBa, HE IIPOIMUCAHBI
(akTOphl, KOTOpPhIE HEOOXOAMMO YYECTh IMpPH
peanu3aluuy MporpaMMbl, HET YETKOH CTpYyK-
TYpBI IPOTPaAMMBI, U HE YKa3aHa B3aHUMOCBS3b
C JIPYyTUMH HAIIMOHAIBHBEIMHU TMPOTpPaMMaMHU.
Ecnu e ycTpaHuTh HaHHBIE TTPOOIEMEI B HOP-
MaTHBHOH 0a3e, TO YCKOpEHHE Hay4HO-TEXHH-
YECKOTO Pa3BUTHS Hallel CTpaHbl OyneTr ao-
BOJIBHO 3aTPYIHUTEIIBHO.

ITomumo mpobieM B TIporpamme, CyIe-
CTBYIOT W JPYTHE PUCKH U yTPO3BI, KOTOPHIC
BJIEYET 3a CO00I HEKaYeCTBEHHOE BHEIPEHUE
nUu(ppPOBO IKOHOMHKH, OHH IPE/ICTABICHBI
Ha puc. 2.

Taxoke cpeau (hakTOpOB, CASPKUBAFOIINX
pasBuTHe IHU(POBOM IKOHOMHKH B Poccum
MOXKHO BBIJICTUTh HEXBATKYy CICIHAIUCTOB
B chepe UHPOPMALMOHHBIX TEXHOJOTHUH.
«EXeronHo poccuiickhue By3bl BBIIIYCKalOT
okojo 25 TeIc. IT-cremmanncToB, HO JHIIB
15% "3 HUX TOTOBBI K HEMEJICHHOMY TpY-
JIOYyCTpOMCTBY» — ropopurcs B Jokiage HUY
BHID «Yto Takoe mudpoBas IKOHOMHKA?
Tpennpl, KOMIETEeHIIUH, U3MepeHus» [4].

HopmaTusHoe perynimposaHue

e ycnewHoe ¢pyHKLMOHUPOBaHUE He MmeHee 10 KOMNAaHUIIMAEPOB, KOHKYPEHTOCNOCOBHbIX

Ha rnobanbHbIX PbIHKaX

* ycnewHoe ¢pyHKUMOHUPOBaHMe He meHee 10 oTpacnesbix LMbpoBbIX NAaTGopm

e YcnewHoe ¢yHKLMOHUPOBaHME He meHee 500 manbix U cpefHUxX npeanpusaTuii B chepe
€034aHUA LMOPOBbLIX TEXHONOTUIM N OKazaHMA LMPPOBbIX yCAyr

Kagpbl v o6pasoBaHue

KO/1M4eCTBO BbIMYCKHUKOB BbICLWLETO o6pa3OBava no VIHd)OpMaLI,MOHHO-

TENEKOMMYHUKAUMOHHbIM TexHonoruam - 120 TbiC. YenoBeK B rog,

KONM4eCTBO BbINYCKHMKOB BbICLLEro n cpeaHero I'IpOd). 06pa3OBaHMﬂ B obnactm

MHOOPMALMOHHbIX TEXHONOTUI Ha cpeaHemMMpoBoM ypoBHe - 800 TbiC. YeNOBEK B rog,; A0Ns
HaceneHus, obnagatowero LMdpoBbIMU 3HaHUAMM - 40%

CDOpMVIpOBaHVIe ncenegoBaTe/ibCKUX KOMI'IeTeHLI,Mi/'I N TEXHONOIMYEeCKMNX 3a4enos

KO/IMHYECTBO peanin30BaHHbIX NPOEKTOB B 061acTh umdppoBoit 3koHOMUKK - 30 eq,
KONIMYECTBO POCCUMICKUX OPraHU3aLLMii, yYacTBYIOLLMX B PEANN3ALLMM KPYMHbIX NPOEKTOB B

NPUOPUTETHBIX HAMPBAEHUAX MEXKAYHAPOAHOIO Hay4YHO-TEXHUYECKOTO COTPYAHNYECTBa B

obnactn unppoBoM SKOHOMUKM - 10 eanHULL.

NHpopmaLMOHHaa MHOPACTPYKTypa

obLwem ymcne AoMallHMX X03aUCTB - 97%

A0NA SOMALIHUX XO3AACTB, UMEIOLLMX LUMPOKOMNONOCHbIN A0CTYN K ceTh "UHTepHeT" B

BO BCEX KPYMHbIX ropoAax ycTolMumBoe NokpbiTne 5G U Bbile

MHpopmaumoHHan 6e3onacHocTb

® 1015 CyObEKTOB, UCMO/b3YHOLLMX CTaHAAPTbI 6e30NacHOro MHPOPMaLMOHHOIO
B3aMMOAENCTBMA rOCYAAPCTBEHHbBIX M OBLLLECTBEHHbIX MHCTUTYTOB - 75%

® 1015 BHYTPEHHEro ceTeBoro Tpaduka poccUMMcKoro cermeHTa cetu "UHtepHet",
MapLpyTM3Mpyemasn yepes MHOCTapHHble ceBpepsbl - 5%

Puc. 1. Hanpaenenus pazsumus npocpammol «Lugpposas sxonomuxa Poccutickoi @edepayuuy
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BbicTpoe ycTapeBaHue
TEXHUKM

TexHonornyeckasn
YS3BMMOCTb CO34aHHOM
umdposoi
MHPPACTPYKTYPDI
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Puc. 2. Hecamusnwvie nociedcmsus pazeumust yugposoi IKOHOMUKU

VYkazaHHbIC BBINIE MPOOJIEMbI Pa3BUTHS
u(ppoBON SKOHOMUKH TPEOYIOT CEpPhE3HOTO
U KOMIUIEKCHOro pemieHusi. K coxanenuto,
c/ienaTh 3T0 OBICTPO HE YHACTCS, OJHAKO TO-
CTCTICHHBIC IPEOOpa30OBaHMs IO3BOJST pe-
[IUTh BO3HUKIIHE MPOOJIEMbI M YCHIUTH KO-
HOMHYECKOE TIOJIOKCHUE CTPAHBI.

PeSy.]'leaTbI HCCJICA0OBAHUSA
U UX 00Cy:KIeHHne

ToBops o cmocobax pemieHusi BBISBICH-
HBIX Mpo0JIeM, HEOOXOAMMO Y4YecCThb CIeIy-
IOIME 3aJlaud, ONPEACISIONINe Harpasie-
HUS AEATEIbHOCTH:

1. [lopaboTka HAIMOHAJIBHOTO IPOEKTa
«ludpoas sxonommka Poccuiickonr dDeme-
pauuuy. Bo-nepBbIX, CTOUT ONPEAEIUTh MpPHU-
OPHUTETHI TEXHOJIOTMYECKOTO Pa3BUTHUS U PO-
BOI SKOHOMHKH, BBIICTIUTH OTAEIbHBIC Chephl
uupOBOi PKOHOMHMKH M pa3BuBaTh ux. Bo-
BTOPBIX, NPUBJIECYb K pealM3allid Mporpam-
MBbl pPErHOHaJIbHbIC OpraHbl Biaactu. Ciemyer
Y4Y€CTh BCC PUCKU U CO31aTb AOKYMEHT, IOA-
KPETUISIFOIIUH pa3BUTHE HU(POBON SKOHOMHUKH
B Poccun.

2. Ilopnepkka U CTUMYJIUPOBAHWE Pa3BH-
THs OM3HEca, CBA3aHHOTO C MU(PPOBOI IKOHO-
Mukoi. Ha ceronusamnuii neus B Poccun yxe
CYILIECTBYIOT KOMITAHUH, KOTOpPBIE SIBISIOTCS
nunepamMu B cdepe LUGPPOBOH SKOHOMHUKH
(Annexc, Jlabopartopus Kacniepckoro, ABBY'Y
U 11p.). B mensx moanmep:kku rocynapcTBo Mo-
KET MPeIOCTABIISATh TAPAHTHH 110 OAHKOBCKUM
KpeauTaM, (OpMHUpPOBATH IIEIEBbIC WHBECTHU-
UOHHBIE (OHBI, Yepe3 MeXaHH3M rocyaap-
CTBEHHBIX 3aKyMOK OKa3bIBATh MOJICPKKY.

3. CozaeiicTBUE Pa3BUTUIO MAJIOTO U Cpea-
Hero Om3Heca B cdepe co3maHus ITUGPOBBIX
TEXHOJIOTHH, OKa3aHusI MUPPOBLIX yCIyT. [Ipe-
JTIOCTaBJICHHUE JIbIOT KOMITAaHUSAM, pa3padbaTbiBa-
IOIUM U(POBBIE TEXHOJIOTHH, OOecreueHue
TaKMX KOMITAHUH 3aKa3aMu, pa3paboTKa CTaH-
JTAPTOB Ka4ecTBa KOHEYHOTO MPOAYKTA — JaH-
HBIE IEHCTBYSI OyIyT CONEHCTBOBATh PA3BUTHIO
u(ppPOBON SKOHOMHKH HE TOJHKO Ha YPOBHE
KPYITHBIX (DUPM.

4. KagpoBoe yBETWYECHHE CIICIUATHUCTOB
B ctepe IT-texuomormii. PaszButne wnudpa-
CTPYKTYpHI 00pa3oBaHNe U MOATOTOBKA HOBBIX
TIperoiaBaresyieil, CMOKET MOBBICUTh YPOBEHB
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MIOJITOTOBKY CIIELUATIMCTOB U YCTPAaHUTh Ce-
PBE3HYIO HEXBATKY KaJpOB.

5. ®opmupoBaHHE CUCTEM OOECTIEUEeHUs
kubepOe3omacHOCTH. EcTh  HE0OXOAMMOCTH
JIOpabOTKH 3aKOHOMATENLCTBA B chepe Kuoep-
MPECTYIUICHUIH, NPOBECTH TEXHOJIOIMYECKUE
JIOpabOTKH, ¢ 1IeTbI0 MUHUMH3ALUK KuOepar-
Tak, 0oOecHeynTh 3alUIECHHOE B3aUMOACH-
CTBHE MEX]y YYaCTHHKaMH D100anbHON nud-
POBO# DKOHOMUKH [5].

6. Yewnenne Henpenuss HTP B cdepe
OKOHOMUKMH. HerepBIBHOG MOJTY4YCHUEC HOBBIX
3HaHWH, BHEPEHHE MHHOBALUI B MPOU3BOJI-
CTBO, CTUMYJIMPOBAHUE BCETO 3TOr0 rocyaap-
CTBOM IIO3BOJIUT OOECIICUUTH pa3BUTHE LUQ-
POBOIl SKOHOMHUKH € TEXHUYECKOM CTOPOHBI,
JacT OCHOBY Uil IOJHOLIGHHOI'O Pa3BUTHUS
nuppoBOi SKOHOMHKH. PasButne M BHenpe-
HUE HayYHO-TEXHUYECKHUX Pa3paboToK B nuQ-
POBOI S5KOHOMUKE SIBIISICTCS OTHUM M3 BasKHEMH-
IINX YCIOBHH.

7. ®opMUPOBAHUE HOBBIX MNPABOBBIX HH-
CTUTYTOB TH(POBOH skoHOMHUKH. [IpaBuia
packpeITUsl J1I000TO BWAa HHPOPMAIUH, 3a-
LIMTa aBTOPCKHX IMpaB B CETH, (PMHAHCHPOBA-
HUE MHHOBALMOHHBIX pa3zpadOTOK — BCE 3TO
JOJDKHO — PEeryiaupoBaTbCsi  ONPEACICHHBIMHU
HOpMaTuBamH [6].

JlaHHble 3aJaud [pU3BaHBl YCTPAHHUTh
poOieMbl pa3BUTUSI MU(POBONW IKOHOMUKH,
a, CJeI0BaTelbHO, CIOCOOCTBOBATH JIETKOMY
n 0e30071€3HEHHOMY BHEAPEHHIO LHU(POBBIX
TEXHOJIOTUI B MOBCEIHEBHYIO XHM3Hb U yCTa-
HOBUTb B3aUMOCBSI3b C DPAa3BUTHEM peallb-
HOM DKOHOMHKH.

BriBoanl

HudppoBas SKOHOMHKA — 3TO OJUH
U3 HOBBIX CEIMCHTOB SKOHOMHYECKOW CHUCTE-
MBI, KOTOPBIM aKTHMBHO Pa3BUBACTCS BO BCEX
OTpaciiiX MHUPOBOTO pBIHKA M HMMEET CBOH
MpeuMyIiecTBa Iepea TOBAPHO-JICHEKHBIMU
OTHOIICHUSIMH C Yy4YacTHEM MaTepUallbHBIX
Omar. DTO HOBas CTyNEHb Pa3BUTHS DKOHO-
MUYeCKOH cepbl, CUMONO3 Pa3BUTHS HOBBIX
TEXHOJIOTUH W HENPEPHIBHO Pa3BUBAIOIIMXCS
SKOHOMHYECKUX OTHOIIeHnH. Takum oOpaszom,
paccMOTPEB M MPOAHATM3UPOBAB AKTYaIbHBIC
mpoOIeMBl Pa3BUTHS MHQPPOBOH DIKOHOMHKH
B Poccum, aBTOpBI CTaThi MPHUXOIAT K CIEIy-
FOII[UM BBIBOJIAM.

udposas sxOHOMHKa TIpeIOoNaraeT Bce-
CTOpPOHHEE KaueCTBEHHOE pa3BUTHE HOpPMa-

TUBHOH 0a3bl, TEXHOJIOTMYECKUX BHEAPCHUH,
YeJIOBEUYECKOr0 KaluTala, a He KOJHMYECTBEH-
Hoe. Taxke, uudpoBas IKOHOMHKA TOJKHA
OBbITH BO B3aUMOCBSI3U C PEAIbHON 3KOHOMU-
KOH, a mepexoj K MHHOBAllMOHHOW MOjeNd
pasBUTHs JIOJDKEH OBITh 3apaHee 00yCIOBJICH
JIOCTATOYHBIM YPOBHEM pa3BUTHS 3KOHOMU-
ki crpaHbl. COOTBETCTBEHHO, MOXKEM CKa-
3aTh, YTO Ha CErOJHSIIHMN J€Hb MUHHMH3A-
LUl PUCKOB Pa3BUTHs LU(PPOBOI IKOHOMHKH
B Poccun sBisiercss OHUM M3 NIPUOPUTETHBIX
HaHpaBHeHI/Iﬁ B OCyHICCTBJICHHMU 3KOHOMHYC-
CKOT'0, MOJUTUYECKOTO, COLUAIBLHOIO M KYJIb-
TYPHOTO Pa3BUTHS HAIICH CTPAHBI.

st pasBuTHs 1U(POBON SKOHOMHKH He-
00XOMMO yAETUTh 0CO00€ BHUMAaHHUE CIIEdy-
IOLIUM TEMaM:

— Oopnba ¢ KHOEPTEPPOPHU3MOM;

— YyCTpaHEHHE HEAOCTAaTKOB 3aKOHOJa-
TEJICTBA B 00JacTH peryaupoBaHusi 1udpo-
BOM PKOHOMUKH;

— TIOAJIep)KKa pa3BUTHsS Om3Heca B cdepe
BHEJIPEHUS] MHHOBAI[IOHHBIX TEXHOJIOTH.
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3OOEKTUBHOCTHh MPUMEHEHUS KOHIIECCUOHHBIX COIVTAIIEHUI
B OHEHKE UHBECTULIMOHHBIX TPOEKTOB

Jlynuna T.A., bakanenxo H.II.
Cubupcruii Tocyoapcmeennviii Yuusepcumem [lymet Coobwenuii, Hosocubupck,
e-mail: bakalenko _n@mail.ru

MupoBast IpakTHKa AEMOHCTPUPYET, UTO JOBOJIBHO PE3y/IbTaTHBHBIM HHCTPYMEHTOM ITOBBIICHUS () (pEKTUB-
HOCTH TOCYIAapCTBEHHBIX IPEAIPHATUH U HCIOIB30BAaHUS TOCYAAPCTBEHHOTO H MYHHITUIIATFHOTO HMYILECTBA SBIIS-
I0TCS1 KOHIIECCUOHHBIE COIVIAIICHUs], KOTOPbIE MO3BOJIIOT IIPUBJIEUb HHBECTHIIMU B COLHAIBHO 3HAYUMBIE OTPacIn
9KOHOMHUKH, B HHPPACTPYKTYPy PETHOHOB, B XO3SIHCTBEHHYIO IEITEILHOCTh FOCYIaPCTBEHHBIX M MyHHIIHITIATBHBIX
MIpeaNpUATHA. B ¢BSI3H ¢ 9THM HCHOIB30BaHUE B POCCHUCKOH PKOHOMHKE MEXaHH3MOB KOHIIECCHH KaK (OpMEI pea-
JIM3allUK TOCYAapCTBEHHO-4aCTHOTO APTHEPCTBA SIBJIAETCS aKTyalbHOH 3a/1aueil Ha COBPEeMEHHOM 3Tale COLMAlb-
HO-DKOHOMHYECKOT'0 Pa3BHTHS CTPaHBIL. B cTaThbe paccMaTpHBalOTCs IIOHATHE KOHIIECCHH, 0COOCHHOCTH peatn3alin
HMHBECTUIHOHHBIX IPOEKTOB IO JOrOBOPaM KOHIIECCUH, HOPMATHBHO-IIPABOBOE PETYIHPOBAHIE KOHIIECCHOHHOTO
cornatenust B Poccniickoii deneparin, npasa 1 005S3aHHOCTH CTOPOH KOHIIECCHOHHOTO 10roBopa. J{iis KoHIeaeHTa
(rocymapcTBa WM MYHHIMIIAINTETa) HHBECTUIHOHHBIH MPOEKT, KOTOPBI MOKET OBITH MCIIONHEH Ha MEXaHU3Max
KOHIICCCHH, UMEET OIPEe/IeNICHHBII YKOHOMUYESCKUH U COIMATBHBIA d((PEKT, T0ITOMY HEOOXOIUMO OLCHUBATH KO-
HOMHYECKYI0 3()(PEKTHBHOCTh KOHIIECCHHU, @ TAKXKE OIPEJIENIATh ro COLHUAIbHYI0 3HaYMMOCTb. Eciu mpoekt a¢-
(exTHBeH, TO HEOOXOMMO YCTAHOBHTb, BHITOJHEE JIM €TI0 pealn3alus 1l OFO/DKeTa ¢ MCIOJIb30BaHHEM JJOroBopa
KOHIIECCHH MU dKOHOMHUUEcKast 3(Q(PEKTUBHOCTD IPOEKTa Oy[eT BBIIIE IPH HCIONB30BAHHU TOIBKO OIOMKETHBIX
cpescTB. B cTarhe MpUBOANTCS METOAMKA aHANM3a SKOHOMUYECKOH I(P(HEKTHBHOCTH HHBECTHI[MOHHBIX ITPOCKTOB,
peanu3yeMbIX B paMKaX KOHIIECCHOHHBIX COIVIAIIEHHII CO CTOPOHBI KOHIIECCHOHEpa (4aCTHOTO MHBECTOpA) U C I10-
3UIMU KOHIEICHTA (yIOJIHOMOYCHHOTO OpraHa TOCYAapCTBCHHOW BIACTH MM MECTHOTO CaMOYNpaBICHHS). AK-
TYaJIbHOCTb HCCJICIOBAHUs 110 JaHHOW TeMe 00yCIlIoBIeHa TeM, 4TO (OPMUpPOBAHUE CTpaTeruu pa3Butus Poccuu
MPeJIIoIaraeT CTPOUTEIECTBO HOBBIX H PEKOHCTPYKIUIO HMEIOIINXCSI 00BEKTOB COLMAIBEHON M IIPOU3BOJICTBEHHON
HHOPACTPYKTYpPEL, chepbl SHEPreTHKH, MPOMBIIIICHHOCTH, TPAHCIOPTa, HCIOIb30BAaHUS IPUPOAHBIX PECypCOB.
OpHako, peanusalys MacTaOHBIX IPOEKTOB, MOJEPHHU3AIUs IPOU3BOJCTBA U BHEIPEHUE MHHOBALMN B 3THX OT-
paciisix TpeOyeT NpUBJICUSHNs 3HAUNTEIbHBIX (PUHAHCOBBIX cpencTB. [Ipu 3TOM 00bEMbI HHBECTHIMI HA IPAKTHKE
3a4acTyl0 MPEBBINAIOT (PUHAHCOBBIC BO3MOKHOCTH PETHOHAIBHBIX U MyHHIUIIAIBHOTO OIO[UKETOB, B CBA3U C UeM
Tpebyercs: QMHAHCHPOBAHUE M CO CTOPOHbI YACTHBIX MHBECTOPOB.

KutioueBble cj10Ba: HHBECTHIHOHHbII IPOEKT, 3(l)q)eKTl/lBHOCTl> HHBECTHLIIHOHHOI'0 IIPOEKTAa, KOHLIeCCHH,
KOHIECCHOHHOTO COIVIAIICHHNE, TOCYIAaPCTBEHHO-YACTHOE MAPTHEPCTBO

EFFICIENCY OF APPLICATION OF CONCESSION IN THE ASSESSMENT
OF INVESTMENT PROJECTS

Lunina T.A., Bakalenko N.P.

Siberian State University of Communications, Novosibirsk, e-mail: bakalenko n@mail.ru

World practice shows that concession agreements, which allow attracting investments in socially significant
sectors of the economy, in the infrastructure of regions, and in the economic activities of state and municipal enterprises,
are a rather effective tool for increasing the efficiency of state enterprises and the use of state and municipal property.
In this regard, the use of concession mechanisms in the Russian economy as a form of implementing public-private
partnerships is an urgent task at the present stage of the country’s socio-economic development. The article discusses
the concept of concession, the features of the implementation of investment projects under concession agreements, the
legal regulation of the concession agreement in the Russian Federation, the rights and obligations of the parties to the
concession agreement. For a concessor (state or municipality), an investment project that can be executed on concession
mechanisms has a certain economic and social effect, therefore it is necessary to evaluate the economic efficiency of the
concession, as well as determine its social significance. If the project is effective, it is necessary to establish whether its
implementation is more profitable for the budget using the concession agreement or whether the economic efficiency of
the project will be higher if only budget funds are used. The article provides a methodology for analyzing the economic
efficiency of investment projects implemented within the framework of concession agreements by the concessionaire
(private investor) and from the position of the grantor (authorized body of state power or local self-government). He
relevance of the study on this topic is due to the fact that the formation of a development strategy for Russia involves
the construction of new and reconstruction of existing social and industrial infrastructure, energy, industry, transport,
and the use of natural resources. However, the implementation of large-scale projects, the modernization of production
and the introduction of innovations in these sectors requires the attraction of significant financial resources. At the
same time, the volume of investments in practice often exceeds the financial capabilities of the regional and municipal
budgets, and therefore financing is also required from private investors.

Keywords: investment project, investment project efficiency, concession, concession agreement, public-private partnership

AKTHBHOE (QOPMHpPOBAHHUE IKOHOMHUYE-
CKU U KOHKYpeHTHO 3((eKTuBHOI cTpareruu
pa3Butus Poccun, KOTOpoe OCYILIECTBISETCA
B TIOCIIE/THUE TOJIBI, IPEIIOIaraeT MOBHIIICHNE
WHBECTUIIMOHHOW TPHUBIEKATENFHOCTH POC-
CUUCKUX MPEANPUATUI, OTpaciieil SKOHOMUKH,
peruoHoB. BaxkHast pons B peanuzanuu cTpa-

TETWU Pa3BUTHUSI OTEUECTBEHHOW SKOHOMHUKH
OTBOJMTCSl MOBBIMEHNUIO 3PPEKTUBHOCTH JIe-
ATEJILHOCTH TOCYIAPCTBEHHBIX NPEINPHUSITHH,
BHEJIPCHUIO WHHOBAlMH B PasziIMyHbIC C(epsbl
HapOJHOTO XO3sHCTBa, peaau3aluy MepcleK-
TUBHBIX MHBECTHLIUOHHBIX KOMMEPYECKHX
Y HalMOHAJILHBIX TTPOCKTOB.
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[Ipexxae Bcero, cTparernueckre Uedn pas-
BUTHSL SKOHOMHUKH KacaloTcsi OObEKTOB COLH-
AIBHOM U MPOU3BOJICTBEHHOI HH(PPACTPYKTYPhI
B PErHoHax, c(hepbl YHEPTETHKH, TPOMBIIILICH-
HOCTH, TPAHCIIOPTA, TOOBIYH M UCIIONB30BAHUS
MIPUPOJHBIX pecypcoB. OnHako, peanu3anus
MaclITaOHBIX TPOEKTOB, MOJACPHU3AIMS YCIIO-
BUH TIPOM3BOJICTBA M BHEJPCHUE WHHOBALIUI
B 3TUX OTpacisiX TpeOyeT MpUBIICUEHHS 3HAYH-
TEIFHBIX (PMHAHCOBBIX CPEJICTB M MHBECTHUIIHH.
IIpu 5TOM 00BEMBI TAKMX HHBECTUIINH HA TIpaK-
THKE 324aCTYIO PEBBIIIAIOT OrpaHYeHHbIE (Pu-
HAaHCOBBIC BO3MOXHOCTH PETUOHAJIBHBIX U MY-
HUIMIIATBHOTO OFOIPKETOB, TOCYIAPCTBEHHBIX
KOPTOPAITHiA, B CBS3U C YeM TIOUCK MHBECTHIIUI
BBIXO/IUT 332 PaMKH MYHHWIUITAJIUTETa, PETHO-
HAJBHOTO U (peIepaTbHOTO OFOHKETOB U TPeOy-
€T IMPUBJICYCHUA (1)I/IHaHCI/IpOBaHI/I}I CO CTOPOHBI
YaCTHBIX UHBECTOPOB.

Pe3ynbraTUBHBIM ~ MHCTPYMEHTOM — IIPH-
BIICUCHUS] YACTHBIX WHBECTUIUHN Ui TIeleit
TOCYTapCTBEHHBIX W MYHHUIIUITAIBFHBIX TMPOEK-
TOB SIBJISIIOTCSI KOHIIECCHOHHBIE COTJIAIICHUS,
B CBA3HM C Y€M HCCIICAOBAHUC MCXAaHU3MOB
KOHIIECCUM, aHAJIHN3 DKOHOMUYECKOH 3(dek-
TUBHOCTH KOHIICCCHOHHBIX COTJIAIICHUM SIBIISI-
€TCS aKTyaJIbHBIMH.

Lenp mccnenoBaHust — MCCIEIOBAHUE Me-
XaHU3MOB KOHIIECCHH, aHaiIn3a 3PQHEKTUBHO-
CTU NPUMCHCHUA KOHIECCCMOHHBLIX COIJIallc-
HUN B OLICHKE MHBCCTULIMOHHLIX ITPOCKTOB

Marepuan 1 METOJIbl UCCIICIOBAHUS — aHa-
U3 W 00O0OIIEHNE JIUTepaTypsl, MyOIuKarmi
B MEPUOAMYECKIX M3IAHHAX, IO TEME UCCIIe0-
BaHUsI;, N3y4CHNE HOPMATHBHO-TTPABOBBIX aKTOB
Poccuiickoit @enepanuu 1o BOIpPOcaM peryiu-
PpOBaHHAg OOTOBOPOB KOHUECCHUH, MEXaHHW3MOB
rOCYAapCTBEHHO-YaCTHOTO MApTHEPCTBA.

PesyabTarthl uccjieoBaHus
U UX 00Cy:KIeHne

Konmeccust (oT mar. concessio — ycTyr-
Ka, pasperieHne, Jprota) — (opma I0TroBOpa
0 Iepeaye B MOJIb30BaHIE KOMIUIEKCA UCKITIO-
YUTENBHBIX TIpaB, MPUHAICKAIIUX TPaBOOO-
nanatento [1, c. 4].

WntencuBHoe ¢GopMuUpoBaHUE KOHIIEC-
CHOHHBIX  OTHOIICHWHA  OCYIIECTBISETCS
BO MHOTHX CTpaHaX B Pa3IMYHBIX 00JaCTAX
COLIMAJIBHO-DKOHOMHUYECKOH JKU3HU. B niepByro
o4uepeab, MEXaHU3MbI MNPHUBJICUCHUA YaCTHBIX
CPEACTB AJsl peayin3alii KPYMHBIX Trocynap-
CTBCHHBIX M PErHOHAJbHBIX MPOEKTOB MpH-
MEHSIOTCS B TOCTPOSHUH HH(PaCTPYKTyphI
TOPOMIOB, TPAHCIIOPTHON CETH, 3HAYNMBIX KO-
HOMHNYCCKHUX O6T)CKTOB. HpI/I 3TOM KOHIIECCUS
HE SBJSIETCS MOJIOABIM MEXaHHU3MOM, ee dJie-
MEHTBHI NpUMeHsUIUCh eme B JpeBHem Pume
npu (uHAHCOBOM YydwacTUM OOraThlx TIpax-
JIaH CTpaHbl B Pa3BUTHH BOSHHOTO JieJia U DKO-
HOMHUKH CTpaHbl. B Poccum pasmbie (hopmbl

KOHLIECCUU NpUMEHsUINCh co BpemeH Ilerpa
I. Tak, B 1717 1. MO KOHIIECCHOHHOMY COTJIa-
meHnto (OTKyIry) Oepera pek YHbl u LInuHBI
OBUIM OTHAHBI B TIOJB30BAHUE ISl CTPOUTEIB-
ctBa MeapHMIL, B 1897-1901 rT. mo xoHLecCUun
Mexay Poccueit u Kutaem crpomnace Kuraii-
CKO-BOCTOUHAsl >Keje3Has jopora. B coser-
CKHUI Mepuoj KOHLECCUs MPUMEHSIAch B Ie-
puon HOIIa [1, c. 5].

OCHOBOIIOJNIATAIOIINM JIOKYMEHTOM B CO-
BpeMeHHON Poccuu, perynupyromuM KOoHIecC-
curo, ctaa 3akoH Ne 115-d3 «O koHLecCHOH-
HBIX comaieHusix B Poccuiickoit denepanumn»,
npunAteiil B 2005 rogy. Konueccuonnoe corna-
meHue corntacHo 3akony Ne 115-®3 npeanona-
raeT rnepeaavdy BO BpeMEHHOE ITOJIh30BaHHE HITH
BJIaJICHE YaCTHOMY WHBECTOpPY, Ha3bIBa€MOTO
KOHIIECCHOHEPOM, TOCYAapCTBEHHOTO WIJIM MY-
HUIUIATFHOTO UMYIIECTBA U UMYIIIECTBEHHBIX
nipaB. O0s13aTeIHbHBIM YCIIOBUEM TIepE/IavHt IPaB
Ha WIMYIIECTBO SIBIISCTCS BBIACIICHUE CPEICTB
Ha CO3/[aHME HOBBIX aKTUBOB, 0OBEKTOB B pPaM-
KaxX KOHIIECCHH WM YAyd4IlIeHHe, MOJAEpPHH3a-
U] BpEMEHHO TepeJaHHOTO UMYIIecTna [2].

Konuenenrom moxer BbICTymarh Poccuii-
ckas Penepanyst, cyobekt PO, MyHHUIIMnansaoe
o0pa3zoBaHue, TOCYAaPCTBEHHOE TPEIIPHUSITHE.
KonrieccronepoM MOXXET BBICTYNATh HHIMBH-
IyadbHBIA  TPENNTPHHAMATEIh, FOPUINICCKOS
JIMIIO0, KaK POCCHHCKOE, TaK M HWHOCTPAHHOE.
OT6OpP KOHLIECCHOHEPOB ISl peatn3aliy Orpe-
JIEIEHHOT'O MIPOEKTa B COOTBETCTBUM C 3aKOHOM
No 115-®3 ocyuiecTBisieTcs OCHOBE KOHKYpCa,
OTKPBITOTO WJIH 3aKpPBITOTO [2].

Konmneccrnonnoe cormnamnieHne nMeeT onpe-
JIeJIEHHBIE YePTHI, KOTOPbIe eMy MPUCYIIN:

1) moroBopHast 0OCHOBa MAPTHEPCTBA yUIacT-
HUKOB KOHLIECCUH Ha JOJATOCPOUYHBIN EPUOT;

2) B Ka4eCcTBe IpeaMeTa KOHIIECCHOHHOTO
JIOTOBOpPa BBICTYTAlOT MMYIIECTBEHHBIE Mpa-
Ba Ha TOCYJapCTBEHHYIO WJIM MYHHUIIUITAIb-
HYHO COOCTBEHHOCTb;

3) 3a UCMONB30BaHUE OOBEKTOB, MEpEIaH-
HBIX BO BPEMEHHOE BIIJICHHE, KOHILIECCUOHEP
BBITNIAYMBAET TUIATEKH, KOTOPbIE MOTYT OBITh
PETYISIPHBIME WA Pa30BBIMU;

4) xoHIIECCHOHEp 0053aH BBITIOIHSITH CO3-
JlaHWE AaKTHBOB, WJIM PEKOHCTPYKIHUIO Tepe-
JAHHBIX OOBEKTOB, a TaKXe OCYIICCTBIISAThH
WX 00CTyKHBaHUE;

5) KOHIIECCHOHEPY NepeNatoTCs TOIBKO Bpe-
MEHHbIE UMYIIECTBECHHBIEC TpaBa Ha BIAJCHUE
W TIOJIb30BaHME OOBEKTaMH Ha CPOK JIOTOBOpA
KOHIIECCHOHHOTO COIVIAIlIeHHs, TOT/Ia KaK IpaBa
COOCTBEHHOCTH OCTAIOTCS Y KOHIIeHeHTa [3].

OTHOLIEHNs KOHIIECCHOHEpPA U KOHILE/IEH-
Ta, KOTOPhIE BOSHUKAIOT MIPH MTOJITOTOBKE U BE-
JICHNH KOHIIECCHOHHOTO COTJIAIICHUS, Tepe-
YeHb BO3MOKHBIX OOBEKTOB MMYIIECTBEHHBIX
1paB, OCOOEHHOCTH Iepeayd HUMYIISCTBa
YaCTHOMY MHBECTOPY 10 KOHIIECCUH U APYyTHE
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COMYTCTBYIOIIUE BOMPOCHI, PETYIUPYIOTCS 3a-
koHOM No 115-@3. DTuM ke 3aKOHOM OIpeie-
JICHBI TIpaBa YYaCTBYIOIIUX B KOHIECCUH (Ta-
onuria), uX 00s;3aHHOCTH U rapanTwu [1, c. 11].

[Ipu 3TOM y KOHIIEIEeHTa BO3HHUKAIOT 00s-
3aHHOCTH TIPEJOCTaBICHUA KOHIIECCHOHEPY
IIpaB BJIAJCHUS U T0JIb30BaHUSI OOBEKTOM KOH-
LIECCUH, & KOHIIECCUOHEP JOKEH BBIMOJIHUTH
OTOBOPEHHBIE JOTOBOPOM KOHIIECCHH PabOTHI
3a CYET COOCTBEHHBIX CPEICTB (BO3MOXKHO IPH
copuHaHCcHpoBaHNH ¢ OromkeroMm). Ha koH-
LIECCHOHEpa MOYKET BO3JIaraThCsi 00SI3aHHOCTh
YIUTaThl KOHI[ECCUOHHOTO IJIaTeka.

Ha konneccuonepa mo KOHIIECCHOHHOMY
JIOTOBOPY MOTYT OBITh TaK)K€ BO3JIOKEHBI 0051~
3aHHOCTH 00eCIIeUuTh MOTpeduTeneit onpeme-
JICHHBIMH TOBapaMH, paboTaMHu WK yCITyTraMu;
BBIMOJIHUTE PaOOThI MO MOJTOTOBKE TEPPHUTO-
pUH B He0OXOIUMOH HH(PACTPYKTYpPhI B MECTE
pacnonoxeHus: 00beKTOB KOHIIECCUH; TOATO-
TOBHUTH 33 CBOW CYET HEOOXOIUMYIO CMETHO-
MIPOEKTHYIO TOKYMEHTAIIHIO.

Kpome 3akoma Ne 115-®3 orHOmICHWMS,
CBSI3aHHBIC C KOHIICCCHOHHBIM COTJIAIICHU-
eM, peryaupyroTcs [pakmaHCKUM KOIEKCOM
PO (ct. 1027 «/loroBop KoMMepuYecKoil KOH-
neccuu» u 1p.), HamoroBeim komexcom PO,
KOTOPBI  TIPEAyCMaTpuBaeT  OCOOCHHOCTH
WCYHCIICHUS WYIUIaThl HAJIOTOB TIPH 3aKIIIO-
YEHUU KOHIIECCHOHHOTO comnamienus, [locra-
HoryieHueM [IpaButenscTBa PD ot 5 nexaOps
2006 . Ne 748 «OO0 yTBEpXIEHHH THIIOBOTO
KOHIIECCHOHHOTO COTJIAIIICHUsS B OTHOIIICHUH
CUCTEM KOMMYHAIIbHOW WH(PACTPYKTYPHL...»,
npounmu Ilocranosnenusamu IlpaButenbcTBa
Poccuiickoit denepaniy 0 TUNOBBIX KOHIIEC-
CHUOHHBIX COIVIAIICHUSIX.

KoHIleCCHOHHBIC COTNAIICHHS, 10 CYTH,
SIBIISTFOTCS. OJTHOM M3 BO3MOXHBIX (DOPM TOCY-
JIapcTBeHHO-yacTHOro TmaptHepctBa  (IUIT),
IIpaBOBBIE OCHOBHI KOTOporo B Poccuu ompeze-
neHsl OenepanbHbIM 3ak0HOM Ne 224-D3, ipu-
uateiM B 2015 1. [4]. [ocynapcTBeHHO-4aCTHOE

MapTHEPCTBO — 3TO B3aUMOBBITOJHOE JOJTO-
CPOYHOE COTPYAHUYECTBO MAPTHEPOB ITyOINY-
HOTO W YaCTHOTO CEKTOpa, KOTOPOE HAIPaBJICHO
Ha peanuzanuio npoekroB 'Yl ansa perenus
OOIIECTBEHHO M YKOHOMHUYECKH 3HAYMMBIX 3a-
Jla4 JyIs TocynapeTa u OusHeca [ 5, ¢. 4].

YyacTue YacTHBIX JUI] U KOMMEPUYECKUX
opraHuzaluii B  TOCYIapCTBEHHO-4aCTHOM
MApTHEPCTBE OCYIIECTBIsieTcss B (popmax 3a-
KITIOUEHHSI KOHIIECCHOHHOTO COTJIAIICHHS FITH
COIVIAIIICHNSI O TOCYJapCTBEHHO-YAaCTHOM Tap-
THepcTBe; B hopmax «kBazu-I'UIl» (Hanpumep,
MHBECTUIIMOHHBIA MEMOPAHIYM, TOIATOCPOUHAS
apeH/ia UMYIIECTBa C MHBECTHIIMOHHBIMU 005~
3aTeNbCTBAaMU H JIp.); TIPEAOCTABICHUE YacT-
HOMY TIApTHEPY MYHHIIMIATBHBIX 3€MEITbHBIX
YYacTKOB B apeHJy; CO3/IaHHE CEIbCKOXO3si-
CTBCHHBIX TPOM3BOJICTBEHHBIX KOOIEPATUBOB
C TOCYIapCTBEHHBIM M YACTHBIM KaIlMTaJoOM;
y4acTHE B CHUCTEMaX TOCYIapPCTBEHHBIX U MY-
HUIMIIANBHBIX 3aKka3oB (perymupyercs Deje-
panbHBIM 3aKk0HOM Ne 44-D3) [6]. DopMmel pea-
JIM3AIMY HHBECTHIIMOHHBIX MTPOEKTOB B paMKax
['YIT npencraBieHbl HA PUCYHKE.

B Poccum HakorieHHass mporHosHas Io-
TPEOHOCTh B HMHBECTULIUSAX C CETOIHSIIHErO
MomeHTa A0 2024 rona cocrasiuset 25,9 TpiH.
py0. B ToM umcne: st MOlepHHA3AINN U CTPO-
WTEIIbCTBA TPAHCIIOPTHOW HH(PACTPYKTYpPbI
HeoOxoaumo 17,8 TpiH. py0., cdepa sHepre-
TUKHA TpeOyeT BIOXKEHU# 5,5 TpnH. pyo., 1mo-
TPEOHOCTH B WHBECTHUIMSIX B MH(OPMAIMOH-
HO-KOMMYHHKAIIHOHHON cepe COCTaBISIOT
mo mporHo3aMm 2 TpiH. py0., B chepe Bomo-
CHAOXEHHUA ¥ BOJOOTBEJCHHUS HEOOXOANMO
nopsaka 0,5 tpaH. pyo. [7, c. 12]. YuursiBas
HEXBaTKy OOJKETHBIX CPEICTB, TOCYIapCTBO
Oyner B Onvpkaiiiiiee BpeMsi aKTUBHO HCITONb-
30BaTh MEXaHU3MBbI TOCYIapCTBEHHO-9aCTHOTO
MapTHEPCTBA, KOHIIECCHOHHBIE COTVIAIIEHUS
C YaCTHBIMH WHBECTOPAMH B peaH3alfy WH-
(GpacTPyKTYpHBIX W JPYTUX HWHBECTHIIMOH-
HBIX POCKTOB.

[IpaBa y4yacTByIOIINX B KOHIIECCUU

Y4acTHHK KOHIIECCH- IIpaBa
OHHOTO COITIAIIICHHS
Konmnenenr — IIPUHUMATh Ha ceOst HEOOXOIMMYIO TI0 JIOTOBOPY JONIO PACXOJIOB TI0 CO3/IaHNI0 OOBEKTa

WIIH €0 PEKOHCTPYKIIUU, MOJICPHU3AIINH, YTy UIIICHHIO;
— OCYIIECTRIITh PACXOMIBI M HEOOXOMMMBIC PACXOBINO IKCIUTYATAIMH U COMEPIKAHUTO
00BbEKTa KOHIIECCHH;

— IIPEIOCTABIISITh KOHI[ECCUOHEPY OFOIDKETHBIC FApaHTHH;

— TTOITOTABJIMBATE TEPPUTOPHIO, Ha KOTOPOI OyZIeT OCYIIECTBISATHCS CTPOUTETBCTBO HITH
PCKOHCTPYKIHST OOBCKTOB;

— OCYIIECTBJISATh BHEIIHHMI KOHTPOJIb 32 COOTFOICHUEM CTOPOHAMH YCIIOBHI KOHIICCCUM
— TIepeiaBarh OOBEKTHI KOHIIECCHH TPETHUM JIMI[AM Ha CPOK HE BBIIIE CPOKA JIOrOBOpa
KOHIIECCHH C COIIACHS KOHIICICHTA,

— MCTIOJTHSATH CBOHM 00SI3aTeIBCTBA TI0 JIOTOBOPY CAMOCTOSITENBHO HJTH C TIPUBIICUCHHEM
JIPYTHX OPraHU3alluii, €CIIM HE HAPYIIAIOTCS JIOTOBOPHBIE YCIIOBHS;

— 0e3B03ME3/THO BIIQJIETh MPABOM HCIIOJIB30BAHHS PE3Y/ILTATOB MHTEIUIEKTYaTbHON Jesi-
TEBHOCTH, KOTOPBIE MOTYT OBITh MOMYYEHBI B XOJIE HCTIONHEHMS KOHIIECCHH

Konreccrnonep
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Dopmul peanuzayuy UHECMUYUOHHBIX NPoeKmog ¢ pamkax I dI1

[Tpu sTom 3akon Ne 224-D3 Tpebyer otie-
HUBaTh IPPEKTHBHOCTH IPENIAraeMoro HH-
BECTHIIMOHHOTO MPOEKTa ¢ (PUHAHCOBOW U CO-
MAIbHO-3KOHOMUYECKON ToueK 3peHus. Eciu
MPOEKT dPPEKTUBEH IO KaXKIOMY U3 KPUTEPH-
€B, TO HEOOXOJMMO YCTAaHOBHTH, BBHITOIHEE JIH
OBLJIO POBECTH IOC3aKYIKY BMECTO 3aKJIIOUe-
Hus gorosopos ['UI1 ninn koHUEccHuu, CpaBHUB
pacxo/ipl OIOJKETa, a TAKIKE OTPEIICIIUB PUCKH
1 00s13aTeILCTBA MyOIMYHON CTOPOHBI.

Juis koHueneHta (rocygapcrBa WIH My-
HHULUIAJINTETa) WHBECTUIMOHHBIA MPOEKT,
KOTOPBI MOXKET OBITh UCIIOJHEH Ha MEXaHM3-
MaX KOHIIECCHH, MOXET HE MMETh HErnocpel-
CTBEHHOT'O JKOHOMHYECKOTO, KOMMEPUECKOTO
s¢dexra. Yame BCero Takod MPOECKT HMEET
LEJTH pealTu3aliy COIMAIBHBIX TPOTPaMM, I0-
JYYECHHUS! JTOITOCPOYHOTO COLHAIBLHO-IKOHO-
MHYECKOTO Pe3yJIbTara, KOTOPBIH 3aKITI09aeTCs
B CHUKCHUM OFOJPKETHBIX PACXOJIOB 3a CUET 3a-
Tpar 4acTHBIX HHBECTOPOB [8, c. 236].

s onpenenenust 3pHEeKTUBHOCTH KOHIIEC-
CHOHHOTO COIVIALICHUsI JUIsl KOHIIEAEHTa HEeoO-
XO/IMMO CPaBHHUTH BapHaHThl peanusain WIT
LEJMKOM 3a CYET CPEICTB TrOCYIapCTBEHHOIO
WIM MYHUIUNATHHOTO OF/PKETOB HIIM KE Ba-
PHAHT MPUBIICYCHUSI TOTOJHUTEILHBIX CPEJICTB
YaCTHOTO MHBECTOPA 110 KOHIIECCHHU.

st mepBoro BapuaHTa, KOIja Ipesroia-
raercs ucnonHuts MII Tonpko 3a cueT cpencTs
Oro/KeTa, SKOHOMHYECKHI 2 (EKT TaKkoro mpo-
€KTa MOXKET OBbITh ONPEJICIICH KaK Pa3HHUIIA MEXK-
JIy BCEMH MOCTYTUICHUSIMH B OFOJIKET COOTBET-
CTBYIOIIETO YPOBHS 32 MUHYCOM BCEX TUIATEKEH
OT peanuzanuu npoekra. Torna s onpexaene-
HUS SKOHOMHYECKOTO AP PeKTa (CalibI0 10 BceM
JICHE)KHBIM TIOTOKaM) 110 MPOEKTY B t-M TOmy
MOYKHO HCIIOJTB30BAaTh CIEAYIOILYI0 GOpMYITy:

3, =ABIL-UB + 5 ~TP, (1)

rae ABIl, — nmpuTOK OHOKETHBIX MOCTYILIE-
HUI 110 IPOEKTHI B OIOJPKET COOTBETCTBYHOLLIE-

IO ypOBHS (HAJOTH, OOs3aTeJIbHBIC ILIATEKU
7 TIpoY.);

Wb, — wnBecTHimu OrO/DKETA, HEOOXOAMMBIE
3aTpaThl 110 [IPOEKTY;

Jb, — moxozibl GrO/KETA MO MPOEKTY (IIOMUMO
00s13aTeNbHBIX TUIATEKEH U HAJOTOB);

TP, — Texymme pacxozibl 3a CYET OOKETHBIX
CPEACTB I10 3KCIUTyaTalud 00BbEKTOB, UMYILLe-
CTBA IO TIPOEKTY.

Jliis BTOporo BapuaHTa, KOTza Ul peaju-
3allMi TPOEKTa MPEAaracTcsi MCIONb30BaTh
JIOTOBOP KOHIIECCHH C MPHUBJICYCHUEM CPEIICTB
YaCTHOTO HMHBECTHUPOBAHUS, SKOHOMHYECKUH
3¢ ekt MoKeT OBITh ONpeeNieH KaK pa3HUIa
MEXIy 10X0JaMu O/DKeTa, pacXoJaMH Ha UH-
BECTUIIMU ¥ OIO/DKETHBIE CyOCHIMU 1O IIPO-
€KTy, yIUlauMBaeMble KOHLieccHOHepy. Torna
9KOHOMHYECKHI d(dekT ans KoHIeAeHTa
(Oromxera) B t-M ToAy Mo MPOEKTY PacCUUTHI-
BaeTcs 1Mo GopmyIe:

DK = ABITK — MB + JIBX —BCK,  (2)

rie ABIT¥ — npuToK GIO/IKETHBIX HOCTYTLIEHHI
nio ITHa ocHOBE 10roBOopa KOHIIECCUU(HAIOTH,
00s13aTeNbHBIC TUTATEXKHU U MPOY. );
Wb — uHBeCcTHLMM U3 OHOIKETHBIX CPEJICTB
Ha HYX[Ibl peaju3alfy TPOEKTa, IPEeayCcMO-
TPEHHBIE TOTOBOPOM KOHIIECCHU;
JIBX, — noxopl Oro1KeTa 110 IPOEKTY € HCTIONb-
30BaHUEM KOHIIECCHH (IOMHMO 00S3aTEIIbHBIX
IJIaTeXel U HaJlOTOB);
BCKt — CyOCHIUH U JIOTIOTHUTEILHBIC PACXOJIBI
OromKeTa, yIuraunBaeMble KOHIIECCHOHEPY IT0
JIOTOBOPY KoHIIeccuu [8, c. 237].
OxoHOMHYCCKHI 3(P(PEKT KOHIEeAEHTA,
TO ©CTh DKOHOMHIO OFOJDKETHBIX CPEJICTB,
npu peanuzanun MIlno norosopy koHuec-
CUU, MOXXHO OTIPEICIUTh KaK Pa3HOCTh DKO-
HOMHYECKUX AS(PPEKTOB IO PacCMOTPEHHBIM
BBIIIIE BAPHAHTaM:

3; = 9Et - 3K};t' (3)
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Kpome monyueHHss SKOHOMHYECKOTO 3¢-
(exTa, KOHIEACHT JOJDKEH OLECHUTh M CIpOT-
HO3UPOBaTh OyAymHUd COIHAIEHO-IKOHOMH-
geckuit 3gdekt ot peamuzanum WII, To ecth,
COOTBETCTBHE PEATM30BAHHOTO MPOEKTa (00B-
exktoB WII, wuHOpacTpyKTyphl, TMOBBIIICHUS
071arocoCTOSIHUS HACEJICHUS U ITPOY.) LIEIEBbIM
[IOKa3aTelsiM TOCYJapCTBEHHBIX MM MYHHIIH-
MaJbHBIX MTPOTPaAMM.

HeoOxoquMo OIeHHTh Takke PUCKH TIPO-
€KTa, BO3MO)KHOCThH COOJIOIEHUSI CPOKOB pe-
aMM3alMy MPOEeKTa, MPEUMYIIeCTBa JaHHOTO
MHBECTUI[MOHHOTO MPOEKTa M JIOTOBOPA KOH-
ueccun nepexn apyrumu ¢opmamu UIT wmm
(hopM MHBECTHPOBAHUSI.

[Ipu ompeneneHny (HUHAHCOBOW W COITH-
aJpHO-dKOHOMUYecKor dddektuBHocTn MII
U CPaBHUTEIBHBIX TPEUMYIIECTB BO3MOXK-
HBII OJIyYEHHBIH OTPULATEIbHBIN PE3ynbTar
ouenku WII MoxkeT OBITh OCHOBaHUEM JUIS
JIOpabOTKH, COBEPIIEHCTBOBAHUS IPOEKTA,
BbIOOpa Apyrux ¢dopm ['UIl wmu npyrux wH-
BECTOPOB WJIM K€ /IS OTKa3a OT peayu3alui
HMHBECTUI[MOHHOTO MIPOEKTA B JIF000i hopme.

Ha cropone koHueccroHepa oueHka 3¢-
(DEeKTUBHOCTH WHBECTHUIIMOHHOTO IIPOCKTa,
KOTOPBIA TIPEJIONaraeTcsi pealn3oBarb ¢ HC-
TOJTb30BaHMEM KOHIIECCHOHHOTO COTJIAIICHUS,
MOKET OBITh OCYIIECTBJICHA C MOMOIIBIO JIFO-
00ro MeToJia OIEHKH YKOHOMHUYECKOH 3 dek-
tuBHocTu UII. B poccuiickoidl MpakTUKE s
oleHKH 3(PPEKTUBHOCTH HWHBECTUIIMOHHBIX
MMPOEKTOB Yallle BCEr0 pPAaCCYUTHIBAIOT TIO-
Ka3aTe/d: YHUCThIM JMCKOHTUPOBAHHBIM J0-
xon (YJJ1), BHyTpeHHSIST HOpMa IOXOIHOCTH
(BH/), BHyTpeHHSIT HOpMa peHTa0ebHOCTH,
WHJIEKC TOXOAHOCTU NUCKOHTHUPOBAHHBIX WH-
Bectuuit (UJ]), wucterit noxox (41) [9].

[Ipu »TOM B pacderax ACHEKHBIX TOTOKOB
10 UHBECTUIIMOHHOMY IPOEKTY KOHIIECCHOHE-
Py HEOOXOAMMO YUIUTHIBATh PETYISIPHBIC (€kKe-
MeCSYHBIE) MITH PAa30BBIE PACXO/IBI ITO IOTOBOPY
KOHIIECCHU — KOHIIECCHOHHBIE TutaTexxu. Pac-
YeT KOHIIECCHOHHBIX IIJIaTeXel OCyIIEeCTBIAET
yaire BCEro KOHIIEJICHT Ha OCHOBE PHIHOYHOMN
CTOMMOCTH OOBEKTa KOHIIECCHH, OIpEIesIeH-
HOM C IOMONILIO HE3aBUCUMOM SKCHEPTHOU
OLICHKH, ¢ y4eToM (POHI0O0T/Iauu, U3HOCA, pac-
XOJIOB Ha conepkaHue u npod. KoHueccuon-
Hasl Ij1aTa 3a IpaBa Co3/1aHus(CTPOUTEIHCTBA)
00BEKTa IO IOTOBOPY KOHI[ECCUH MOXKET OBIThH
paccuuTaHa, MUCXOAS W3 DKCIEPTHOH OIEHKH
Oymymield CTOMMOCTH TaKOro OOBEKTa W TIPO-
THO3UPYEMOTO YPOBHS HHQIISIIHH.

JleHexxHbld NOTOK MHBECTULMOHHOTO IPO-
€KTa TMOKAa3bIBACT 3aBUCHUMOCTb BO BPEMCHH
JICHEe)KHBIX MMOCTYIUICHUH U TIaTeXel Mpu pe-
anuzanuu Ul onpenensiemas Ha BCEM pacueT-
HoM nepuoj. IIpu stom aeHexHbiil morox WUIT
10 JIOTOBOPY KOHIIECCHM JIOJIKEH OBITh CKOp-
PEKTHUPOBAH C Y4ETOM KOHIIECCHOHHOM IJIaThl,

KOTOpast OyJeT YyMEeHbIIATh ACHEKHBIE TTOTOKH
no UII.

B »kxoHOMHYECKOIl OLIEHKE JIF000ro WH-
BECTHUIIMOHHOTO TIPOEKTa, B TOM YHCIE U pe-
aJM3yeMOro IO JIOTOBOPY KOHIIECCHH, IIpEeI-
yCMaTpHUBaeTCs AUCKOHTUPOBAHUE JICHEKHBIX
MOTOKOB, TO €CTh IPHUBEJIEHHE WX 3HAUYEHUI
K LEHHOCTSIM Ha OINpPEICNICHHbI MOMEHT
BpPEMEHH, JUIA 4Yero Yalle BCEero MPHMEHSET-
cs TOIOBasl CTaBKa JIMCKOHTA, BBIpaskaeMmas
B MIPOIEHTAX WX JOJSIX eAUHUIBL. J[HCKOHTH-
pOBaHHE MPUTOKA, OTTOKA MM YHUCTOTO Callb-
JI0 IEHEe)KHBIX CPEACTB B MOMEHT BpPEMEHH t
OCYIIECTBIISIETCS ITyTEM YMHOKEHUS 3HAUEHUS
Ha K093(h(DUITMEHT TUCKOHTUPOBAHUS, KOTOPBII
BBIOMpAeTCsS aHATUTHKOM C Y4€TOM TOIOBOI
uH AN, KTfoueBoi ctaBku L[b PO [9].

Baxnelimmm  mokazarenem  3(QeKTHB-
HOCTH JII000TO HWHBECTUIIMOHHOTO IPOEKTa
SBJISICTCSl YUCTBI TUCKOHTUPOBAHHBIN J10XO[
(Y, 49ucThii AUCKOHTUPOBAHHBIA TPUTOK
JIEHEKHBIX CPENICTB, WHTETPATBHBIA 3PQEKT,
YHUCTasi COBPEMEHHAsl CTONMOCTh), TO €CTh Ha-
KOIUUJIEHHBIN 32 pacyeTHbIN Mepuoj TUCKOHTH-
POBaHHBIHI dPPEKT.

Hdns onpenenenust sddexruBHoctn U1
M0 JIOTOBOPY KOHIIECCHW CO CTOPOHBI KOH-
IIECCHOHEpPa MOXKHO HCIIONIb30BaTh CIEMYIO-

Y10 GopMyIy:
L, CE’-K, 14

Yl = —
as ,Z‘ (1+R) +(1+R)T @

rne CFY — cymmapHOe IHMCKOHTHPOBAHHOE
CaJIbJI0 ACHEKHOTI0 I0TOKA OT peanuzanuu 11T
B IIEPUOJE t;
K, — KOHIIECCHOHHBIE IUIATEKH IO J0TOBOPY
KOHLIECCHU B IEPHOJE t;
CF¢, — cymmapHO€e TMCKOHTHPOBAHHOE CajbJ0
JICHEe)KHOTo ToToka ot peanuzanuu UII B ne-
puoze t;
CF¢ — cyMMapHOe TMCKOHTHPOBAHHOE CajIbJI0
JIEHE)KHOTO noTtoka oT peanuzauuu UII B ne-
puoze t;
R — tpebyemas noxomHocts kanurana mo WII
B TOJIOBOM MCUYHCIICHUY;
Vt — olleHKa CTOMMOCTH aKTHBOB, KOTOpPBIE
OBUIM CO3JJAHHBIX TIPH OCYLICCTBICHUU HHBE-
CTHIIMOHHOTO TPOEKTa 10 J0rOBOpY KOHIEC-
CUU Ha MOMEHT BpeMeHH T;
T — cpok IMpOTrHO3UPOBAHMS JEHEKHBIX IOTO-
k0B UI1 (cpok HHBECTHUITMOHHOTO TIPOEKTA MITH
KOHIIECCHOHHOTO COTJIAIIEHUS).

[IpoexT anst KoHLIECCHOHEpa (MHBECTOPA)
Oyznet > PEeKTUBHBIM, €CJIM OH UMEET MO Mpo-
rHO3y HeoTpuuarenbHbid Y/ /1.

3akjoueHue

Taxum 00pa3zoM, d3PPEeKTHBHOCTH KOHIIEC-
CHOHHBIX COTJIAIICHUH B OIIEHKE MHBECTHUIIN-
OHHBIX TPOEKTOB JIOJDKHA aHAIM3UPOBATh-
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Csi C TO3WIMU KOHIIECCHOHEpa (MHBECTOpA)
u koHuenenTta. C mo3unuy 4acTHOro MHBECTO-
pa (KOHIIeCCHOHEepa) aHaJIN3 MPeAyCMaTpUBacT
OIIEHKY SKOHOMHYECKOH d(h(hEeKTUBHOCTH BIIO-
’KEHHH B IPOEKT Ha CPOK JOTOBOPA KOHILIECCUU
C yueToM OyIymero 4ucToro JTUCKOHTUPOBAaH-
HOTO TPUTOKA JCHEKHBIX CPENCTB, CKOPpPEK-
TUPOBAHHOTO Ha PacXo/bl O KOHIIECCHOHHBIM
iarexxam. C mo3unuu KoHneneHrta (yIoiaHo-
MOYEHHOTO OpraHa TOCyJapCTBEHHOW BIIACTH
WM MECTHOTO CaMOYIPABIICHHUS) OIEHKa (-
q)eKTI/IBHOCTI/I KOHII€ECCUOHHBIX coTamneHun
JOJDKHA TIPOBOJHUTHCS C yYETOM JKOHOMHUYE-
CKOT'0 U COLMaJIbHO-001ecTBeHHOTO 3 dekra,
C OILICHKOW M CpaBHEHHEM JPYTHX BU/IOB NHBE-
CTHPOBaHMS M BO3MOXHOCTEH (hopm rocynap-
CTBEHHO-YaCTHOTO ITapTHEPCTBA.
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UCCJEJOBAHUE CTPATETHUECKHUX ®AKTOPOB BHEIITHEN CPE/bI
PA3BUTHUS BOK3AJIbBHBIX KOMIIVIEKCOB

Psaoukun P.B., Hukonosa 51.H1.
Cubupcruil eocyoapcmeerntwill yrusepcumem nymeti coooujenus, Hosocubupcx,
e-mail: ryabikinrvi@mail.ru

Kene3nomopoxHble BOK3aabl B Poccun pa3BUBAIOTCS B COOTBETCTBUH C LIENCBON MOAEIBIO, IPEIbsBILIOMEH
orpejieJeHHbIE TPeOOBaHUs K BOK3aJbHBIM KOMILIEKcaM. B kadecTBe ofiHOM M3 maBHBIX Ledel Jlupekiuu sxe-
JIE3HOJIOPOKHBIX BOK3QJIOB M €€ (DMIIHAJIOB OIPEISNICHO ITOBBIIICHNIE JIOXOJHON COCTABIISIONICH cBOero OusHeca.
B cratbe 000CHOBaHA aKTyaabHOCTH MOBBIMICHHS KOMMEPUECKOH MPHBICKATEIHOCTH BOK3AIBHBIX KOMILICKCOB
OAO «PX/I» mst 6usHeca B yCIOBUSAX YCTONYMBON TCHACHINH CHIDKCHHS KOJMHYECTBA OTIPABICHHBIX MACCAKH-
POB C BOK3QJIOB, MIPUBOAATCS (haKTOPBI, KOTOPBIE CYIIECTBEHHO BIMSIOT HA KOMMEPUYECKYIO IIPHUBIECKATEIBHOCTh
BoK3an0B. MccnenoBanue Makpocpensl MeronoM PEST-plus ananmusa ams xene3HOZOPOKHOTO BOK3aIa ObLIO IPo-
BEJICHO B BOCBMH c(hepax, a IMCHHO B HOJIUTUYCCKOIT, SKOHOMUUYECKOH, COLUANIBHOI, TEXHOIOTUYECKOIl, IPABOBOM,
KyJIBTYypHOH, aemorpadudeckoii, sxonornueckoit. OOMmMii aHANN3 CyNIECTBYIOMIETO BIMSHUS MaKPOCPE/Ibl MOKa-
3aJ1, YTO BXKHEHIIMMH BO3MOXKHOCTSIMHE, TIPEI0CTABIIEMBIMH MaKpPOCPEI0il O OTHOLICHUIO K JKeTe3HOIOPOKHEIM
BOK3aJ1aM, SIBJIAIOTCS: MOJ/IEPKKa MIPOEKTOB B 00/1aCTH Pa3BUTHsl TPAHCIIOPTHO-IIEPECATOUHBIX Y3JI0B CO CTOPOHBI
(enepalbHBIX, pETHOHAIBHBIX U MyHHUILUIIAIBHBIX BIACTEH; XapaKTep OTHOIICHNUS PErHOHAIBHBIX U MyHHIHIIAIb-
HBIX BIIAcTell K BOK3alaM, KaK TPAaHCIIOPTHO-TIEPECATOIHBIM y31IaM; BEICOKAas CTOUMOCTb 3€MIHM U HEIBIIKUAMO-
cTH; 6OJIBIIOE KOIUYECTBO TOPOICKOTO HACETICHHUs, IPOKUBAIONIEI0 B HEMOCPEACTBEHHOH OIM30CTH K BOK3allaM;
YBEJIMUECHHE YHCICHHOCTH I'OPOJCKOro HaceneHus (ypbanusamus). Hanbomee cepbe3HbIME yrpo3aMH MaKkpOCpeIbl
10 pe3yabTaTaM HCCIeIOBAHUS OKA3alHiCh CIeAyIoNmue: O0muil ypoBeHb SKOHOMHUYECKOTO Pa3BUTHUSI CTPAHEI U pe-
THOHA; YPOBEHb PETYIUPOBAHHUS U KOHTPOJIS CO CTOPOHBI FOCYIApCTBA 32 IEATEIbHOCTHIO TPAHCIIOPTA; YBEIHUCHHE
pa3MepoB PBHIHKA M IIOJOXKUTENIbHAS JUHAMUKA IIEPeBO30K MACCAKUPCKUM aBTOMOOWIBHBIM TPAHCIIOPTOM 00IIe-
TO MONB30BAHMS; CHIDKCHHE NUHAMUKH PBIHKAa KOMMEPUECKOH M TOProBOH HEABIKHMOCTH. B paboTe BEHIABICHBI
(hakTOpBI MaKPOCPE/Ibl, OKA3bIBAIOIINC TO3UTUBHOEC M HETATHBHOE BIIMSHUE HA JEATCIBHOCTD XKEIC3HOMAOPOKHBIX
BOK3QJIbHBIX KOMILIEKCOB.

KiroueBbie ciioBa: BOK3aJIbHbIe KOMILIEKCHI, KOMMepYecKasi MPHBJIEKATEIbHOCTb, (aKTOPbI MAKPOCPEIbl, METOX
anaaun3a PEST-plus

RESEARCH OF STRATEGIC FACTORS OF THE EXTERNAL ENVIRONMENT
OF STATION COMPLEXES DEVELOPMENT

Ryabikin R.V., NikinovaYa.l.

Siberian Transport University, Novosibirsk, e-mail: ryabikinrv@mail.ru

Railway stations in Russia are developing in accordance with the target model, which sets certain requirements
for station complexes. One of the main goals of the Directorate of railway stations and its branches is to increase
the revenue component of its business. The article substantiates the relevance of increasing the commercial
attractiveness of the railway station complexes of JSC «Russian Railways» for business in the context of a steady
trend of reducing the number of passengers sent from stations, and provides factors that significantly affect the
commercial attractiveness of stations. The study of the macro environment using the PEST-plus analysis method for
the railway station was conducted in eight areas, namely, political, economic, social, technological, legal, cultural,
demographic, and environmental. A General analysis of the existing influence of the macro environment has shown
that the most important opportunities provided by the macro environment in relation to railway stations are: support
for projects in the development of transport hubs by Federal, regional and municipal authorities; the nature of the
attitude of regional and municipal authorities to railway stations as transport hubs; the high cost of land and real
estate; the large number of urban population living in close proximity to railway stations; the increase in the number
of urban population (urbanization). The most serious threats to the macro environment according to the results of
the study were the following: the overall level of economic development of the country and the region; the level
of regulation and control by the state over the activities of transport; increase in the size of the market and positive
dynamics of public passenger transport; decrease in the dynamics of the commercial and commercial real estate
market. The paper identifies macro-environment factors that have a positive and negative impact on the activity of
railway station complexes.

Keywords: station complexes, commercial attractiveness, macro-environment factors, PEST-plus analysis method

OnHoli W3 THaBHBIX IEJIEH AeATeIbHO-
ctu OAO «PX]» sBasercs wu3BICUCHUE
npubsun [1]. Jlannas uenb TpaHcIupyer-
csl IO MepapXuu Ha Ou3Hec-OJI0KH, (PHITHaITBI
U CTPYKTypHble mnonpazaenenusd. s u-
PEKLMM KEJIE3HOAOPOKHBIX BOK3aJOB U €€
(unuanoB OJHOW W3 TJIABHBIX IICJICH SIBIIs-
€TCsl TOBBILICHUE JOXOAHOW COCTaBIISIFOLICH

cBoero OmsHeca. OJIHaKO, Ha CETOAHSAIITHUN
JICHb CYIIECTBYET Psii HEMaJOBaXXHBIX (haKTO-
POB, OKa3bIBAIONIUX CYIICCTBCHHOE BIIMSHUC
Ha JJAaHHBIN TIOKa3aTeNb JeATeNbHOCTH Jupek-
UM KEJIE3HOTOPOKHBIX BOK3AJIOB.
ITocnenHre HECKOIBKO JIET IPOCIICKUBACT-
Cs YCTOfIqHBaSI TEHACHI WA CHUXKCHUA KOJINYC-
CTBa OTIIPABJICHHBIX MACCAXHPOB C BOK3aJIOB
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Hupexun. OcoOeHHO 0CTPO 3TO OLIYLIAETCS
Ha BOK3ajaX «3aypalibHOW» dactu Poccuwm.
JKene3HOMOPOXKHBIH TPAaHCHIOPT HE BBIIAEP-
JKUBAeT KOHKYpPEHIMH C aBUAIMel MpH Tepe-
BO3Kax Ha nmaimpHUE pacctosams. CyOcumuu
rocyJlapcTBa JeNaroT Oosee ObICTpHIN aBHa-
TpaHCHOpT eme U Oonee AOCTYHHBIM. OTTOK
naccaxxupos 3actasisieT OAO «PX» ans co-
XpaHEHUs] PEHTA0CeNLHOCTH TIOBBINIATh TapH-
(Bl B HEpETYIHPYEMOM CETMEHTE, YTO B CBOIO
o4depenb BHOBb CHIDKAET CIIPOC Ha JKEJIE3HO-
JOPOJKHBIC TEPEBO3KM M T.J. A TIOCKOJIBKY
MacCaXXupbl Ha CCT! O}IHSIHIHI/II\/'I JCHb SABJIAIOTCSA
OCHOBHBIMH TIOJI30BaTeIISIMU yCIyT BOK3alIb-
HOHM MH(PACTPYKTYPHI, 3TOT 3aMKHYTBIH KPYT
OKa3bIBa€T CYIIECTBEHHOE HETaTHBHOE BIHS-
HUE Ha KOMMEPUYECKYI0 NpPHBJIEKATEIbHOCTh
BOK3aJIbHBIX KOMIIJICKCOB.

Eme ogaum (akTopoM, ompenensonmum
noxonHocth Om3Heca OAO «PX» B 1enom
n Jlupeknuu >kene3HOAOPOKHBIX BOK32JIOB
B YaCTHOCTH, SIBIISIETCS OOIIast YKOHOMUYECKast
cuTyanus B cTpane. Ha (one sxoHOMHUYECKOM
HecTabmIbHOCTH B Poccuu cyiiiecTBEeHHO CHU-
JKaCTCA TPAHCIIOPTHAA aKTUBHOCTL HACCJICHUA,
a TaKXKe IJIaTeKeCnoCOOHBIN CIPOC Ha TOBAPHI
U YCIIYTH, COIyTCTBYIOIIHE yCITyTraM JKeIe3HO-
JIOPOXKHOTO TpaHcropTa [2].

Cepbes3Hol mpoOIeMolt Ha CEromHSII-
HUH IEHBb TaKX€ ABISAETCSA U3IIUIIHAA 3a010-
POKpPaTU30BaHHOCTh MPOILIECCa BOBICUCHUS
B KOMMEpPYECKHH 00O0pOT IUIomanei BOK-
3aJbHBIX KOMILIEKCOB. Hampumep, mpoiie-
Iypa 3aKJII0YeHUs JOTOBOpa apeHIbl OT MO-
MeHTa oOpalieHus apeHjparopa a0 Havaia
OCYIIECTBJICHUSI UM KOMMEpPYECKOH jies-
TEJIBbHOCTHU MOXET 3aHUMATh A0 IICCTU MC-
CSLIEB, B TO BpPEeMS KaK B TOPOJCKHX TOp-
TOBBIX IEHTpax aHaJOTHYHas Mpoleaypa
YKJIaJbIBa€TCSI B HECKOJBbKO AHEH. OTcyT-
CTBHUE TMOKOCTH B paboTe ¢ MOTeHIINAIbHBI-
MH apeHaaropamMu Hecet st Jlupexuun xe-
JI€3HOJOPOKHBIX BOK3aJOB CYIIECTBEHHBIC
peryTauuOHHbIE PUCKH.

Bce ykazannble BhIme (haKTOpPBI Cyliie-
CTBEHHO BJIHSFOT HA KOMMEPUYECKYIO ITPHUBIIEKa-
TETBHOCTh BOK3QJIBHBIX KOMIUIEKCOB ISl OM3-
Heca. Kommanust paboTaer B KOHKYpEHTHOMH
cpeze, U NOTEHIMAaIbHbIA apTHEP, OLEHUBAs
MEPCHEKTUBEl COTPYAHUYECTBA, pPaccMaTpu-
BaeT OOINIBIIIOE KOJMYECTBO aTbTEPHATUBHBIX
BapHaHTOB. 3ajjadya KOMITAHUH — TPEIIOKUTH
Jy4IIe YCIOBHSA COTPYIHUIECTBA.

B mporecce anamuse (GakTopoB, BIIHS-
OIUX Ha (GOPMUPOBAHUE CTPATETHUYECKUX
peUIeHUH, BaXKHBIM JTAIlOM SIBJISIETCS HCCIIe-
JIOBaHWE BHEIIHEW cpenbl. B xome aHanmsa
BHEIIHEW Cpellbl BBISBISIFOTCS M OICHUBAIOT-
Csl BO3MOXXHOCTH M yTpo3bl. BHemHsAsA mo oT-
HOIIICHUIO K KOMITAaHHM CpeJla COCTOMT M3 Ma-
KpocpeIbl 1 MUKPOCPEIbI.

Llenb wuccneqoBaHUS: MPOBECTH aHAJIH3
BHEIIHEH CPEIbl KEIC3HOMOPOIKHOTO BOK3a-
Jia MyTEM MOCIEI0BATEILHOTO HCCIIETOBAHUS
MaKpo- U MHUKPOCPEIbl KEIE3HOA0POXKHO-
rO BOK3aJa.

MarepuaJjibl 4 MeTOAbI UCCJIEJOBAHUS

UccnenoBanne  Makpocpelnsl  METOIOM
PEST-plus ananusa anst Kene3HOAOPOKHOTO
BOK3aJ1a OBIJIO MPOBEIEHO B BOCBMH cepax,
a MMEHHO B IOJUTHYECKOH, 3KOHOMUYECKOH,
COLMANBbHOM, TEXHOJIOIMYECKOH, MPABOBOM,
KyJIBTYPHOH, neMorpaduuecKoi, JKOJIOTHYe-
ckoit. [lyist aToro Obu1 onpeneneH Habop (dak-
TOpPOB BHEIIHEW cpensl B KaKAOH U3 codep,
Y TIOCPEICTBOM 3aIpoca IKCIEPTHBIX OLIEHOK
y pykoBoautrened Jupekuuu KeIe3HOI0-
POXHBIX BOK3aJIOB ObLIa TIpOBE/EHa OIleHKa
BaXHOCTH (PAKTOPOB IJIsi TPAHCIIOPTHOW OT-
paciii CTpaHbl, a TAKKE CTCIICHU BJIMAHUA KaXX-
noro 3 HuUX Ha Bok3aimsl OAO «PX». Jns
MPOBEJCHUSI IKCIIEPTHOW OLEHKU (PaKTOPOB
BHEIIHEH cpenpl (IIOCPEICTBOM HHCTPYMEH-
ta PEST-plus ananms) ompeneneHbl Ba)KHEH-
mue (HakTopel U pa3paboTaHa COOTBETCTBYIO-
11ast aHKeTa.

DKcnepTaM NpeIoKeHO OIICHUTh KA IbIH
¢axTop 1o 3 HanpaBICHUSIM:

— B&KHOCTb JJIsl TPAHCIIOPTHOM OTpaciu,
ot 0 1o 3 OamoB;

—piusgaue Ha Bok3ainsl OAO  «PXK]I»,
ot 0 10 3 6amioB;

— HallpaBJICHUC BJIUAHUA, HOHO)KI/ITGJ'H)HOG/
OTPHLIATEIBHOE.

B oOs3arenbHOM MOpSAKE YYUTHIBAJIOCH
W HalpaBlieHWE BIMSHAA KaXIoro ¢akTopa
(TIOJTOKUTETHPHOE WITH OTPHUIIATEITHLHOE).

Pesyabrarsl ucciiefoBaHus
H UX 00Cy:K/IeHue

B koHeuHOM uTOre JUIs KaXK0ro (hakropa
Obula TIOJyuyeHa WTOroBas 0OajloBasi OLICHKA
ot -4,6 o +4,5 (tabm. 1).

[MpuyemM U3 MPEJIOKEHHBIX K OICHKE
27 dakTOpoB MaKpOCPEIbl JKCIEPTHI OIle-
HUM 14 dakropoB min 52 % Kak BIHSFOIIUE
orpuiniarenbio U 13 ¢akropoB (48%) kak
MOJIOKUTEITHHBIC

B OCHOBHOM HEraTMBHOE BIHSIHHE OKa-
3bIBAIOT (DAKTOPBI CIEAYIONUX chep: IKOHO-
Mudeckoil cpeasl (64 %), mpaBosoii (100 %).
B 0cHOBHOM ITO3UTHBHOE BIMSHHAE OKa3bIBAIOT
dakTopsl cieayommx chep: MOJIUTHICCKOM
(67%), coumanbnoit (100%). PaBHOe Kou-
YECTBO MO3WTHUBHBIX W HETATHBHBIX (DAKTO-
POB TIPOCICIKUBACTCS B TEXHOJIOTHYECKOH,
KYJIBTYPHOM, JeMOTpaduIecKOd U IKOJIOTHYIC-
cKoii cepax.

B 1ienom 1o pesynbraram aHann3a BbISBIIC-
HO IIECTh OCHOBHBIX BO3MOXKHOCTEH U YEThIPE
Ba)KHBIC YTPO3bI.
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Economic sciences

OOmmii aHaIM3 CYIIECTBYIOLIETO BIHSHUS
MaKpOCpE/Ibl MMOKA3bIBACT, YTO BAXKHEHITUMU
BO3MOXKHOCTSIMH, TIPEIOCTABISIEMBIMH ~ Ma-
KpPOCPEIoH 10 OTHOIICHHUIO K JKEIEe3HOTOPOK-
HBIM BOK3aJlaM, SBJISIOTCS:

— MPaBHUTEILCTBCHHAS TOJICPIKKA TPOCK-
TOB B 00JaCTH pa3BUTHS TPAHCIOPTHO-IIEpe-
CaJI0YHBIX y310B [3];

— MOAJIPIKKA TIPOEKTOB B 00JIACTH Pa3BUTHS
TPaHCIIOPTHO-TIEPECAIOYHBIX Y3JIOB CO CTOPOHBI
PETHOHAIBHBIX M MYHHIIUITATBHBIX BIACTEH;

— XapakTep OTHOUICHUS PETHOHAIBHBIX
U MYHUIIMITAJIBHBIX BIACTEH K BOK3ajiaM, Kak
TPaHCIIOPTHO-NIEPECATOYHBIM Y3JIaM;

— BBICOKasi CTOMMOCTBH 3eMJIM W HEJIBUKH-
MOCTH;

— OO0IBIIIOE KOJTMYECTBO TOPOJICKOTO Hace-
JICHUSI, TIPOYKUBAIOIIETO B HENOCPEICTBEHHOM
OIM30CTH K BOK3ajaM;

— YBEJIMUECHUE YHMCIEHHOCTH TOPOJCKOTO
HaceneHus (ypOanuszarus) (Tadm. 2).

Haubornee cepbe3HBIMEU yTpO3aMHu MaKpoC-
penpl 1Mo pe3yibTaTaM HWCCIIEAOBAaHUS OKaza-
JUCH cienyromue (Tadu. 2):

— 001IMii YPOBEHb 9KOHOMUYECKOTO Pa3BH-
THUS CTPaHBI U PETHOHA;

— YPOBEHb PpETrYIIMPOBaHUS H KOHTPO-
7S CO CTOPOHBI TOCYAapCTBa 3a AESTEeIhHO-
CTBIO TPAHCTIOPTA;

— YBEJIIMYCHUE DPAa3MEPOB PBIHKA M TIOJO-
JKUTENbHAS JMHAMHMKA IMEPEBO30K IMACCaKUP-
CKAM aBTOMOOWIBLHBIM TPAHCIIOPTOM OOIIIe-
'O TIOJIh30BaHUS;

— CHIDKEHHE JMHAMUKH PBIHKA KOMMep4e-
CKOM M TOProBOM HEJIBUKUMOCTH.

XKenesnomopoxkHele BoK3anbl B Poccun
pa3BUBAIOTCS B COOTBETCTBHHU C LENIEBONH MO-
JICJIbI0, XapaKTePUCTHKAMHU KOTOPOMW SIBJISIOT-
csl cleAyrone TpeOoBaHUS K BOK3AJIBHBIM
KOMITJIEKCaM:

1) cooTBeTCTBHE yCTAaHOBJIEHHBIM HOpMa-
TUBHO-TEXHUYCCKUMHU JOKYMEHTAMHU Xapak-
TEPUCTUKAM TEXHUYECKOW M DKCITyaTaluoH-
HO HaJIG)KHOCTH;

2) obecriedeHuEe COOTBETCTBYIOIIETO MH-
POBBIM cTaHIapTaM 0o0beMa M KauecTBa IPO-
CTaBIIIEMBIX TOTPEOWTEISIM U TOJh30BaTe-
JSIM yCIIYT;

3) B MakCUMalbHOH CTENEHU HCIIOIb30-
BaHUE CBOCTO0 MHBECTHIIMOHHOTO TOTCHIIMAJA
Ui oOecriedeHus] peHTaOeIbHOCTH BOK3aJIb-
HOM JIeSITeIbHOCTH;

4) pa3BUTHE KaK KJIIOUYEBOTO JJIEMEHTA
MHorodyHKIroHansHoro TITY, HackleHHOTO
Ppa3HOO0pa3HbIMU O00BEKTaMH OOCITY>KUBaHUS
(TOproBiIM, MEIUIIMHEI, OOIIIECTBEHHOTO ITHTA-
HUS, pa3BIICUCHUH, TEIIEKOMMYHUKAIIWA 1 T.11.)
Y TIPUBIIEKAIOIIETO B CBSA3H C ATHM ajbTepHA-
THUBHBIE WHBECTUITMOHHBIE CPEACTBA;

5) mpencrapineHne COOOH  TEPPUTOPHUIO
KOMIUIEKCHOH 0€30MacHOCTH;

6) MoJUMHEHNE €IMHOMY IPAaBOBOMY pe-
KuUMY (DYHKIIHOHUPOBAHHS U PA3BUTHSA, B T.U.
TPagOCTPOUTEIHHOTO U TEXHUIECKOTO PETYITH-
POBaHUs, PETYCMOTPEHHOTO TSI BOK3aIILHO-
IO KOMILJIEKCa, a Takxke st TIIY;

7) comy)KEHUE OCHOBOW MJIS TOBBIMICHUS
KOHKYPEHTOCIIOCOOHOCTH KEeNIE3HOAOPOKHOTO
TPAaHCHOPTa B YCIIOBHSAX YBEIMYHBAIOLICHCS
KOHKYPEHIIMU MEXIy pPa3IMdHbIMU BHJIAMHU
TpaHcmopTaB c(hepe maccaKupCKUX MEPEBO30K;

8) obecrieueHre paBHOTO HEAMCKPUMIHA-
[IMOHHOTO JIOCTYTIA K CBOUM YCIIyTam, KaK JUIst
noTpeduTeNe, TaK U JIs TI0JIh30BaTeNIel BOK-
3aJIbHOH KEJIe3HOAOPOKHON HHPPACTPYKTYPBI
24 yaca B cyTkH [4].

Hcxons 3 manHOW MOIEIN, MOKHO BBIJC-
JUTH PSiJT BAKHBIX OCOOCHHOCTEH:

— JKEJIE3HOJIOPO’KHBIE BOK3aJIbl BBITTOJHS-
0T (DYHKIIMM TPAHCIIOPTHOTO OOCITY:KUBaHUS
HaCeJICHHUs1, OAHAKO, HApSAY C THM y BOK3aJIOB
CYIIECTBYIOT W HETPAHCIIOPTHBIC (QYHKIIUH,
Y OHM 3a9aCTY0 UMEIOT OOJIBIITHNI BEC B ITaKeTe
Ou3Heca, YeM TPAHCIIOPTHHIC;

— )KeJIe3HOJIOPOKHBIE BOK3aJbl B CBOEH
JESITeNbHOCTH (PYHKIIMOHUPYIOT OJHOBPEMEH-
HO B JByX HanpaeicHusx: B2C (uHIuBUIY-
aJbHBIE YCIYTH IS TACCAKUPOB, POSHUYHASL
TOPTOBJISL, TOCTUHHYHBIC YCIIYTH U T.1.) U B2B
(ycrmyrn mHPPACTPYKTYPHI, YCIYTH KOMMepUe-
CKOW HEIBMYKUMOCTH);

— MHTETpalus JKEJIE3HOIOPOKHBIX BOK3a-
JIOB C PYTUMHU BHJIAMH TPAHCIIOPTa, CO3JaHne
Ha WX OCHOBE TPAHCIOPTHO-IIEPECATOUHBIX
Y3JI0B SIBJISIETCSI IEPCTIEKTUBHBIM HaPaBJICHH-
€M Pa3BHUTHUSA KEIE3HOJOPOKHBIX BOK3AJIOB.

OTnenpHBIE TIPOTHO3HBIE TIOKA3aTeNN pas-
BUTUS TPaHCMIOPTHOM oTpaciu 10 2030 roxa [5,
6] ¥ MPOTHO3 JOITOCPOYHOIO COLUATBHO-3KO-
HoMHuecKoro pa3sutust Poccuiickoit deaepa-
uuu Ha nepuoa Ao 2030 roxa [7] mo3BosSOT
CZeNaTh CIETYIONINE BBIBOJIBI.

IlepeBo3ku maccaxupoB BCEMH BUAAMHU
TpaHcnopra Bo3pactyT kK 2030 rogy Ha 154,2 %
npu 6a30BoM crieHapuu pa3Butusinua 176,1 %—
MIpH WHHOBAIIMOHHOM. B TO ke Bpewms mepe-
BO3KH  TAaCCAXHPOB  JKEJIE3HOIOPOKHBIM
TpaHcTmopToM BeIpacTyT Jimiib Ha 100,7 % mpu
6a3oBoM crieHapuu pa3BuTHs U Ha 114,8% —
Npyd WHHOBAlMOHHOM. Temmbl pocta mepe-
BO30K  JKEJIE3HONOPOKHBIM  TPAaHCIIOPTOM
MOKAa3bIBAIOT CaMbIi HU3KUH pOCT BO Bceil
TPaHCHOPTHOM OTPACIIH.

OrnepeXaroIUMH ~ TEMITaMH ~ OyIyT —pa-
CTH TIEPEBO3KH MAaCCAXXHPOB aBTOMOOWIIb-
HBIM W BO3JYIIHBIM TpaHcroptom: 171,2%
u 338,8% COOTBETCTBEHHO IPH 0a30BOM Clie-
Hapuu pazsutus, 198,5% u 387,1% coorBet-
CTBEHHO — ITPH WHHOBAIIMOHHOM.

Pa3Butne otpacieii, B KOTOPBIX (yHKITH-
OHHPYET HETPAHCIIOPTHBIH CEKTOP BOK3JIOB,
3aBUCHT, TIPEXJe BCEro, oT odmieil aemorpa-
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(¢uueckol cuTyalMd, JI0XOJOB HaceleHus,
000poTa PO3HUYHOM TOProBiIH, OOBEMOB pea-
JU3AIMH [DIATHBIX YCIIYT HACEICHUIO.

W3MeHeHne  YHCIIEHHOCTH  HaceJeHUs
3a mepuoa 2016-2030 roasr coctaBut 98,6 %
npu MUHUManbHOM BapuanTe u 104,8% mpu
MaKCHMalbHOM. YHCIEHHOCTh YKOHOMHUYE-
CKM aKTHUBHOTO HAceJeHUs BO BCEX BapHaH-
Tax MPOTHO30B MMEET TEHACHLMIO K CHHUXKe-
Huto (92,5% mnpu MHUHHMQJIBHOM BapHaHTE
u 95,6 % mpu MakcHMaJIbHOM BapHaHTe). DTO
CBSI3aHO CO «CTapeHHEeM» HACEJICHHUS U POCTOM
JIOMU TIOXKUJIBIX Jitofieil. JlaHHbIe TEHACHUIMU
OyIyT sIBISTHCS HETATUBHBIMH JIJISi HETpPAaHC-
MIOPTHOTO CEKTOPa, HOCKOJIBKY POCT 00OPOTOB
PO3HUYHOM TOPTOBIU U CEPHI YCIyT MOXKET
MIPOUCXOANTh TOJNBKO 3a CYET POCTa JOXO-
JIOB HaCEJIECHHUS.

PeanbHble pacronaraeMble J0XOJbI Ha-
cenenus OyayT ycroiumuBo pactu (ot 166,2%
mo 222,9%). B cBsa3u ¢ 3TUM CYIIECTBEHHO
BBIPACTET M POSHUYHBIA TOBapooOOpoT. B me-
puon 2016-2030 romel 3TOT IMOKa3aTeidhb CO-
craButT 131,4% u 156,2% B MUHUMAILHOM
U MaKCHMaJbHOM BapHaHTaX COOTBETCTBEH-
Ho. B nepcnextuse 10 2030 roga po3HHYHAas
TOProBiIst OyJeT SIBISATHCS OTHUM M3 Hanboiee
TUHAMHYHO Pa3BUBAIOIINXCS CEKTOPOB IKOHO-
Muk#d. COOTBETCTBEHHO BO3HHMKHET OOJbIast
MOTPeOHOCTh B KOMMEPYECKHX (TOPTOBBIX)
IUIOINAAAX. DTO MOXKET KpaifHe MO3UTUBHO OT-
pasuThCs Ha pe3ysibTaTax HeTPaHCIIOPTHOM ae-
SITEIIBHOCTH JKEJIC3HOOPO’KHBIX BOK3AJIOB.

Eme Gonee Bricokumu temramu (134,8 %
u 159,9% B MHHMMaJILHOM U MaKCUMaJIbHOM
BapHaHTax COOTBETCTBCHHO) Oy/JET pacTu 00b-
€M OKa3aHHBIX HACEeJEeHHIO IUIaTHBIX YCIYT.
OTO MOXET MOJOKUTEIBHO OTPa3UThCS Kak
Ha TPaHCMOPTHOH, TaK M Ha HETPAHCIIOPTHOM
JIeSITeTbHOCTH KEJIE3HOTOPOKHBIX BOK3aJIOB.

3aKkjoueHue

Taxum oOpazoMm, aHaIM3 OTpaciel TpaHC-
MOPTHOM M  HETPAHCIOPTHOM  JesTEIbHO-
CTH ’KEJIe3HOJIOPOKHBIX BOK3aJIOB IO3BOJISET
CIeNaTh BBIBOJ O CICAYIOIIUX BO3MOXKHOCTSIX
1 yrpo3ax Mukpocpeasl. K 0cCHOBHBIM BO3MOXK-

HOCTSIM OTHECCHBI: YBEIIMYCHHE KOJIUYCCTBA
MOE3/I0K U POCT TPAHCIOPTHOM aKTHBHOCTH
HACEJICHUS; CYIIIECTBEHHBI POCT PO3HUYHOTO
TOBapooOOpoTa W oObeMa OKa3bIBAEMBIX Ha-
CEJICHHUIO YCJIYT; CTPOMTENILCTBO TPAHCIIOP-
THO-TIEPECAIOYHBIX Y3JI0B, HHTEIPUPYIOIINX
HECKOJIbKO BHUJIOB TPAHCIOPTA HA JKEJIC3HOO0-
POXHBIX BOK3aJlaX; YBEIMYCHUE TIOTPEOHOCTH
PBIHKa PO3HUYHOW TOPTOBIM B KOMMEPUECKHUX
(ToproBeix) turomaasax. OCHOBHBIE BBISBIICH-
HBIC YIPO3bl: HECOMOCTABUMO HU3KHE TEMITbI
pocTa MEepPeBO30K JKEJIC3HOMOPOKHBIM TPAHC-
MOPTOM B CPaBHEHUHU C TEMIIAMH POCTa Tiepe-
BO30K aBTOMOOMJILHBIM U BO3/YIITHBIM TpPaHC-
MOPTOM; YBEIHUYEHHE KOHKYPEHIIMA MEXIY
pa3IMYHBIMK BUJIaMH TpaHCHoOpTa B cdepe
MaCCaXKUPCKUX MEPEBO30K.
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IKOHOMUYECKAS OHEHKA JESITEJIBHOCTH OBBbEKTOB
COIMAJTIBHOU C®EPBI OAO «PXK/1»

®enoposny B.O., Perxkosa JI.C.
Cubupcruil eocyoapcmeennwvill yrusepcumem nymeti coooujenus, Hosocubupcx,
e-mail: Klania2002@mail.ru, Lyudmila.ryzhkova2017@yandex.ru

B crarbe mpexcTaBieH B3N aBTOpa Ha (POPMUPOBAHHE CHCTEMBI IOKa3aTeNiel, KOTOpBIE CIOCOOHEI
«He Ha Oymarey, a IIPaKTUUECKU CTaTh HAJEKHBIM HHCTPYMEHTOM [JIs aHAIN3a CUTYalldH U BBIABICHUS IIPOOIEM
OpraHM3alMii, IPUHABIINX KIXCHTOOPUEHTHPOBAHHOCTh KaK HOBYIO (uitocoduio cBoeit aestenbrocti. Hecmorps
Ha TO, YTO CYLIECTBYET HEMAJI0 IIyONHMKauii Ha JaHHYIO TeMy, IIPH NPAKTHYECKOW pealn3aliy JAaHHOH 3amaqn
PYKOBOACTBO U MEHEKMEHT KOMIIAaHMI M OpraHM3aluii, OKa3bIBAIOIINX KOMMEPUYECKHe YCIyTH, He BCeria JOCTU-
TaloT JIOJDKHOH 3 (EeKTHBHOCTN CBOMX ACHCTBUIl B JaHHOM HAIpPABJICHUHM, B TOM YHCIIC M3-3a HE MOHUMAHHUS, Y4TO
MIPEesKJIe YeM KOHTPOIMPOBATh MPOIIECC, €ro HyXKHO IIPaBIIIBHO ITOCTPOUTS. J[jist 9p(heKTHBHOTO MOHUTOPHHTA KITH-
€HTOOPHEHTHPOBAHHOCTH 00beKTOB coumanbHol chepbl OAO «PXKJI» B 1aHHOI CTaThe MPEIOKEHO PeaIn30BaTh
OCIIE/IOBATEIBHBII IPOLIECC TTOCTPOCHNUSI KIIMEHTOOPHEHTUPOBAHHOTO 00BEKTA C MOCIECAYOMNM (GOpPMUPOBAHHEM
COOTBETCTBYIOIIMX ITOKA3aTeNeH A1l MOHHUTOPHHTA KadecTBa yCIIyr. PaccMOTpeHb! 00beMHbIe 1 Ka4eCTBEHHEIE 110~
Kazarenu J{upexkuuu counanbHoi cepbl — CTPYKTypHOTO nopaszeneHust Boctouno-Cudupckoii xene3Hoi 10po-
ru — punmana OAO «PXK]]» 3a HECKOJIBKO JIET, U3y4eH YPOBHB CIIPOCaA Ha MPOAYKLHIO U TCHICHIINH €r0 N3MCHCHUIH,
Ha OCHOBAHWH MOJYYCHHBIX PE3yJIbTaTOB CIENAHbI BBIBOJBI O Y(Q(MEKTHBHOCTH IEATEILHOCTH OOBEKTOB B 3aBHCH-
MOCTH OT X TPYIIIBL.

KuioueBble cJ10Ba: KIIMEHTOOPHEHTHPOBAHHBIN MOX0/1, 00bEKThI COIMAIBHON cephbl, KA4ecTBO YCJIyr, Gu3Hec-
NPOLECcChl, OPraHU3ALHOHHAS CTPYKTYpa

ECONOMIC EVALUATION OF OBJECTS OF THE SOCIAL SPHERE
OF JSC RUSSIAN RAILWAYS

Fedorovich V.0O., Ryzhkova L.S.
Siberian State University of Railway Engineering, Novosibirsk,
e-mail: Klania2002@mail.ru, Lyudmila.ryzhkova2017@yandex.ru

The article presents the author’s view on the formation of a system of indicators that can «not on paper», but
practically become a reliable tool for analyzing the situation and identifying problems of organizations that have
adopted customer focus as a new philosophy of their activities. Despite the fact that there are many publications
on this topic, in the practical implementation of this task, the management and management of companies and
organizations providing commercial services do not achieve the proper effectiveness of their actions in this
direction, including due to a lack of understanding that before to control the process, it needs to be built correctly. To
effectively monitor the customer focus of the social facilities of Russian Railways, this article proposes to implement
a consistent process of building a customer-oriented facility with the subsequent formation of relevant indicators for
monitoring the quality of services. Volumetric and qualitative indicators of the Directorate of the Social Sphere, a
structural unit of the East Siberian Railway of JSC «Russian Railways» for several years, are examined, the level of
demand for products and the trends of its changes are studied, based on the results obtained, conclusions are drawn
about the effectiveness of the facilities depending on their groups.

Keywords: customer-oriented approach, objects of the social sphere, quality of services, business processes,
organizational structure

B MocCJICAHES BPEM TEPMUH «KIIMEHTOO-
PUCHTHPOBAHHOCTB) BCC Halll€C Y HAC HA CIYXY,

3aJa4a TaKkoro noaxoaa COCTOUT B IIPUBJICUCHUU
OOJIBIIIETO YHCITA KIIMCHTOB, MMOBBIICHUSA JOXO-

MBI BUJIUM €T0 B CTAThAX, XKypHAJIAX U IPYTUX
nyonukanusax. KoHeudHo, Ha3BaTh 3TO MOHATHE
HOBBEIM, HaBepHOE, ObUTO OBl HE TIPABUIIHHBIM,
TaK Kak Jiro0asi opraHu3aiysi B OOJBIICH HIIN
MEHBIIICH CTEICHU HalpaBJIeHA Ha YJIOBJIET-
BOpeHHE MOTpeOHOCTel KiIuMeHToB. B coBpe-
MEHHOM MHpPE YMEHHE CPOPMHUPOBATH MOIXO
K CO3JIaHHIO KITMEHTOOPUEHTUPOBAHHOTO OU3-
Heca MOXKET CTaTh CEPhE3HBIM KOHKYPEHTHBIM
NpeuMyICCTBOM KOMITAaHUU.
KITMeHTOOpUEHTUPOBAHHOCTE  —  CBOETO
pona duocodust OM3HECa, KOTOpask ONpeaes-
€T TaKyl MOJIeb MOBEICHUS KOMIaHUH, B KO-
TOPO MOTPEOHOCTH KIHEHTA OTTAYUBAFOTCS
JIO MEJIOYEH U YUUTHIBAIOTCS] KOMIIaHUEH 3HAYU-
TEBHO OoJbIie, YeM 00bdHO. OYEBHIHO, YTO

Jla KaK 3a CUET YBEJIMUYCHU S KIIMEHTOIIOTOKA, TaK
U IIyTEM pe€alu3aliuu psaaa AOTIOJIHUTEIbHBIX
YCIYT, 3a KOTOPBIC KIIMCHT I'OTOB IUIATUTh.

eab ucciienoBanusi

Lenbto nanHOW pabOTHI SIBISIFOTCS U3yde-
HHUE TPUYMH YOBITOUHOCTH COLMAIBLHOU ce-
pel OAO «PX]1» B paspese rpynmn o0ObEKTOB,
a Tak e 3Tanbl POPMUPOBAHUS KIMECHTOOPU-
EHTHPOBAHHOTO TOIXO0AA.

MeTtoabl uccjie10BaHus

B mporecce manHON pabOTH MPUMEHEHBI
MeTOozibl (PMHAHCOBO-?KOHOMHYECKOTO aHaJH-
3a, CPaBHUTENILHOTO aHallu3a, CUHTE3a, CpaB-
HEHHS U 00001IeHus.
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Pe3ynbrarsl ucene10BaHus
U UX o0Cy:KIeHne

OAO «PX]l» siBisieTcss MPHEMHUKOM TO-
CYIApCTBEHHOH JEJIE3HOJOPOKHON OTpaciy,
KOTOpasi B CBOE BpeMS IMOTYMHSAIACH OTIEINb-
HOMY MHHHCTepcTBY. Ha ceropssimHuil 1eHb
OAO «PX» — xpynHeHmuii TpaHCIOPTHBII
xonauHr B Poccuiickoit @enepanuu, obecre-
YUBAIOIIAN MTEPEBO3KH TPY30B H ITACCAKUPOB
Ha TEPPUTOPUH CTPAHBI U 3a ee Tipenenamu [1].
B ocHoBe nH(pacTpyKTyphl XOIAMHTA — MOTII-
Hasl ceThb kKeje3Hblx nopor Poccuiickoit De-
JIepaluy CO BCEMH €€ AIIEMEHTaMM, BKIIIoYast
OOBEKTBHl  KEJIE3HONOPOKHOIO  TPAHCIOPTA,
conuanbHON chepsl, cHabxeHus u T.10. B yc-
JIOBHUSX PBIHOYHOHW cpebl, Ha (pOHE aKTHBHO
pacTymield KOHKYpeHIIMH CO CTOPOHBI JPYTHX
TpaHcnopTHbIX oTpacieit, OAO «PXI» pemra-
eT 3aJady JOCTI)KEHUS MAKCUMaJbHOM KOM-
(opTHOCTH M 6€30MACHOCTH KaK JUIs TaCcCaXXu-
POB, TaK ¥ JUIsl KJINEHTOB B CHCTEME TPY30BBIX
epeBo30K [2].

OtmetuMm TOT akT, uto emie B 2014 romy
KITMCHTOOPUEHTUPOBAHHOCTh OblIa Ha3BaHa
OJHOW M3 MIECTH KIIOUEBbIX KOMIIETEHIUI
OAO «PXI», xoTopyro KOMIaHHsI TOHUMAET
KaK «OPHEHTAIMI0 Ha TOJb3y JJIS KIUEHTOB
KommaHum» [3].

Ecnu  mepeHectu  cBO€ ~ BHUMAaHHE
or HauboJiee  BaXKHBIX, JOXOA00pa3yto-
mmx ctpykryp OAO «PX]» (mpexnae Bcero
3TO TPY30BBIE M MACCAKHUPCKHE IEPEBO3KN)
K BCIIOMOTAaTeJIbHBIM, KOTOPBHIMHU SIBIISIOTCS
O0O0BEKTHl CONMAILHON c(ephl JTAaHHOTO XOJl-
JIMHTa, TO CIJIEAyeT OTMETHTh TOT (DakT, 4To
OAO «PXI» — omHO U3 HEMHOTHX aKIMOHEP-
HBIX OOIIECTB, COXPAHUBLIMX COLHMAIBHYIO
cdepy U conuaIbHbIe JbIOTHI ISl pAOOTHUKOB
B ITPOIIECCE aKITMOHUPOBAHMSL.

KoneuHo, cerofgust 00beKTOB COLMANIBHON
c(epbl Ha KEJIe3HOH 1opore CTajo 3HAYUTEIIb-
HO MEHbIIIe, oHaKo oHU ecTh. B OAO «PXK]I»
ynpaBieHne O0OBEKTaMH COIHAJIbHON Cchepbl
obecrieunBaeTcs Ha ypOBHE AWUPEKLUUH COLU-
ajpHOM cepsl gopor. Cpeau Takux 0ObEKTOB
OOBIYHO IBOPLBI KYJIBTYPHI KeJIC3HOIOPOKHU-
KOB, IETCKHUE JIarepsi, CaHaTOPUU-NIPOUIIAKTO-
puH, 6a3bl OTABIXA, TAHCHOHATHI, CIOPTUBHBIC
coopyxeHusi. CienyeT 3aMeTHTh, YTO COLU-
anbHas MHPPACTPYKTypa HEPEIKO BOCIPHHU-
MaeTcsl KOMIIAHUSMU KaK JIMIIHUN Ipy3, TaKue
00BEKTHI INOO MPOJAIOT, MO0 CAAIOT B apeH-
JTy, 4TO Yalle BCEro MPUBOJIUT K CMEHE UX MPO-
s 1esSTeIbHOCTH.

I'maBHas mpobiema Hempo(HUIBHBIX aK-
THBOB Ha OajaHCe KOMIIAHMM B YCIIOBHAX
pPBIHKa COCTOMT B TOM, YTO BJIaJENbIIbl Ta-
KMX aKTHUBOB 3aTPyHOHSIOTCS OOECIICUUTD
XOTsI OBl UX CaMOOKYNAaeMOCTb, XOTS TaKHe
00OBEKTBI CIIOCOOHBI HE TOJIBKO CaMOOKY-
naThCsi, HO W AaBaTh JOTOJHUTENBHBIN /0-
xox Bianenbuam. Henb3s yTBepknaTb, 4To
BCE BHUIBl OOBEKTOB coUMalbHOH uH(pa-
CTPYKTYPBI CIIOCOOHBI BBIXOJUTH B IPUOBLIb,
HO B 3aBUCHUMOCTH OT KaTeropuu OOBEKTOB,
X reorpad@uIecKoro pacIioaoKeHus, pu3u-
YEeCKOT0 COCTOSIHUS M psiAa APYTHX YCIOBHH
MOXKHO o0ecreunTh Oosiee ueM 3HPpeKTUBHOE
UX HCIOJb30BaHUE.

Jlist Toro, uTo OBl U3YUYUTh YPOBEHB CIIPO-
ca Ha MPOAYKUMIO ¥ TEHACHUUH €ro U3MEHe-
HUI paccMOTpUM OOBEMHBIC U Ka4eCTBEHHBIC
nokasateny J{upekuun conuaabHoi cdepsl —
CTPYKTYpHOTO TozpazneneHus Bocrouno-Cu-
Oupckoil xkene3noit poporu — ¢pmwimana OAO
«PXK1» B iunamuke 3a 3 roxa (2016-2018 )

AHanu3 JaHHBIX IOKasareneil mnpeacras-
neH B Ta0n. 1 u 2.

Taoauma 1

I[I/IHaMI/IKa 3aI0JIHSIEMOCTH 10 00BEKTaM JAUPCKIIUU

Koiiko-nnei

I[I/IHaMI/IKa KOJIMYCCTBA MPOBCACHHBIX Mepoan/me}i

HanmenoBanwme moka3arens 2016 rox 2017 rox 2018 rox
3aronasiemocts J1OJT 64785 65121 70455
3anonHseMocThb 6a3 OTapIXa 29500 27266 28270
3aroHsAeMOCTh CAHATOPUEB-TIPO(HIIAKTOPHEB 76910 100784 98473
Bcero 171195 193171 197198

Taoauma 2

KonmuectBo Mepornpusituit

Hanmenosanue mokasares 2016 rox 2017 rox 2018 rox
OOBEKTHI CTIOpTa 183 121 59
OOBEKTHI KYIBTYPBI 1993 1766 1832
Bcero 2176 1887 1891
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[To pesynbraTam Tabm. 1 ciegyer oTme-
TUTh MOJOXUTEIbHYI [UHAMUKY 3aIlQJIHS-
eMOCTH 10 o0bekTaM nupexknuu. [Ipuuem,
B cpaBHeHuu ¢ 2016 rogoM MaHHBIN MOKa-
3aTenp yBenuuuics Ha 15, 2 %. 3HaunTens-
HBIH POCT 3aMOJHICMOCTH 00YCIOBJICH TEM,
YTO B JUPEKIMS MOMHMO OCBOCHHUS COI[U-
aJbHOr0 3aKa3a, HAIPaBJICHHOTO Ha JIbIOT-
HO€ TpPEeJOCTaBICHUE IMYTEBOK pabOTHUKAM
KOMITAaHUHW, YiIeHaM HX ceMmMed W Hepabo-
TalONMM TEHCHOHEepaM, Hadaja paboTaTh
C HACEJICHUEM, B YaCTH 3aKJIHOYCHUS TOCy-
JIApCTBEHHBIX KOHTPAKTOB Ha O03J0POBJE-
HHE Pa3JIMYHBIX COIMAJbHBIX TPYNI Hace-
JIGHWS, a TaKKe 3aKIOUCHHUsS KOHTPAKTOB
C KpYNIHBIMH (HpPMaMH, TyTEM OTCIEKHUBA-
HHS WX Ha Pa3HBIX AIEKTPOHHBIX AyKIIUOH-
HBIX ILJIOIIAJKaX.

[lo naHHBIM, TIPE/CTABICHHBIM B TaOMI. 2
MBI BUJHMM, YTO KOJHYECTBO MPOBEICHHBIX
MEpOIpHUIATAN Ha 00BEKTaX JUPEKINU 3HAYH-
TEJIbHO CHU3UJIOCH MO cpaBHeHHUto ¢ 2016 ro-
oM. IIpuunHON 3TOMY MOCHyXuila nepeaada
00BEKTOB CIIOPTA U KYJIbTYPbl B MYHUIIHITAJIb-
HYI0 COOCTBEHHOCTBH, & TaK)Ke HUX KOHCEpBa-
uus. Ecnu ToBOpUTH O JESTENBHOCTH O0B-
€KTOB KYJIBTYPBHl H CIIOPTa B COIOCTaBUMBIX
YCIIOBHUSIX, TO MOXXHO YTBEp)KIaTh, 4TO TEH-
JIEHIHS JIEHCTBYIOMMX OOBEKTOB 1O CpaBHE-
HUIO C IPEJIIICCTBYOIIUM TIEPHUOJIOM OCTACTCS
Ha OJIHOM YPOBHE.

s TOoro, 4yTo OBI MOHSTH KaK BBITJISIUT
cuTyarnmsi B «(pUHAHCOBOM DKBHBAJICHTE)
paccMOTpUM H3MEHEHHE JOXOZOB, PAacXO/I0B
Y (UHAHCOBBIX PE3YNHTATOB AMPEKINH B JIH-
HaMUKe, KOTopas IpruBeieHa B Ta0. 3.

Y4uThIBas BBIICU3I0KEHHOES, Mbl BUJIUM
YTO CAaHATOPUU — MPO(HUIAKTOPUU U JETCKUE
03/I0pPOBHUTEIIbHBIC JIaTepsl BBHIILUIA Ha CaMo-
OKymnaeMocTh. UTo KacaeTcs 00bEKTOB KYIlb-
TypBI ¥ CIIOPTA, a TaK ke 0a3 oTAbIXa, TO OHU
SIBJISIFOTCST yOBITOUHBIMU. [lonydeHHBIEe J10-
XOJbl OT JICSITEILHOCTU CAHATOPUEB — MPO-
(bUIaKTOPUEB U JIETCKUX O3J0POBUTEIBHBIX
Jarepeil, He CIOCOOHBI IOKPBITH YOBITOU-
Hble OOBEKTHl B IIOJHOM Mepe, IOITOMY
B ILIEJIOM NIE€SITENbHOCTh JMpeKnn comuab-
HOH cdepbl MOXHO Ha3BaTh HEPEHTAOEsb-
HOH, HEIPPEKTUBHOIA.

Takum o00pa3oM, MbI YOCIHINCH, YTO
CyIIECTBYIOIIIME Ha OalaHce JWHEWHBIX
noapasneneauii OAO «PX/]» o0beKxTH co-
OHATbHOW  HWHPPACTPYKTYPHl  CIIOCOOHBI
MPUHOCHUTH JIOXOJ, TaK KaK OPUECHTHPOBAHbI
Ha 00INUI MOTOK KJIUEHTOB, TO €CTh JOCTYI
K yciyraM, MpEJOCTaBISEeMbIM B JIaHHBIX
YUPEKICHHUSIX, HE OTPAHUYUBACTCS MPUHAI-
JIeKHOCTHIO KJIIMEHTa K TPyNIe pabOTHUKOB
JMAHHOTO XOJJAWHTA. B CBSI3M C ATUM BO3-
HHUKAET BOIPOC, MOYEMY JABOPIIBI KYJIBTYPbI
U CIOPTHUBHBIC KOMILIEKCHI KOTOPBIE MOTYT

UMETh IPUOBLTL TIPH yCIOBUU dPPEKTUBHO-
ro yIpaBJICHHsI, BKIIOYasi U KIMEHTOOPHEH-
TUPOBAHHBIN IOAXOJ, SIBISIIOTCS HACTOJIBKO
yosITouHbIMH. [Ipo0emMa cocTouT B TOM, 4TO
TaKue y4IpexKIACHHUs U3HAYaJIbHO HE SIBISIOT-
¢l OUBHEC-CTPYKTYpaMmH, CJe0BaTelbHO,
U ypOBEHb MOTHBAI[UM MEHEIKEPOB B HUX
HE BBICOK, U BO3MOXXKHOCTH CaMOCTOSTEIb-
HO pelllaTh yIpaBJICHYECKHE 3alaud UX Y-
KOBOJCTBOM TAaK)X€ OrpaHUYEHbl. Takum
o0pa3oM, 1O CyTH, PYKOBOIUTEIH TaKUX
YUpEeKJACHHI MOTYT Peasn30BaTh KIMEHTOO-
PUEHTUPOBAHHBIN MOAXO, PABHO KaK U Ipy-
THE CTpaTeruyecKue HHCTPYMEHTHI JIMIIb
B pa3pe3e COOTBETCTBYIOLIUX JUPEKTUB BbI-
HIECTOSLIETO PYKOBOJCTBA, YTO CYLIECTBEH-
HO OI'PaHUYUBAET BO3MOKHOCTH CaMOOKYyIIa-
€MOCTHU TaKMX YUPEKICHUI.

OpraHuzanyu  JOJKHBI  (DOKYCHPOBaTh-
Csl Ha MCCIICAOBAHMU TeX OU3HEC-NPOLECCOB,
KOTOpPbIC MPHHOCIT SKOHOMHUYECKUE BBITOIbI,
MMEIOT HETNOCPEACTBEHHOE BIIMSHHUE Ha Ypo-
BEHb Y/IOBJICTBOPEHHOCTH KJIMEHTA, a TaKXKe
3HAUUTEIBHO BIMSIOT Ha TIaBHBIC (DHUHAHCO-
BbI€ pe3yibTaThl OpraHuzanuu [4].

Mt Toro 4ToObl cPOpMHUpPOBATH KIIMCH-
TOOPUEHTUPOBAHHBIN MOIXOM HA COLMATBHBIX
oonexTax OAO «PXK/I» HE0Ox0MuMO B IEPBYIO
odepelb, 00eCIeUnTh KOMILJIEKCHBIH MOAXO,
KOTOPBIH ClIe/lyeT OCHOBBIBATh Ha IOCTOSTHHOM
MHQOPMAIIMOHHOM OOMEHE MEXAy KIIMEeHTa-
MU TaKMX OOBEKTOB W MX MEHe/kepamu [5].
To ecTb, KIIMEHTOOPUEHTUPOBAHHBINA IOIXOA
NPEANoaraeT HENpPEPbIBHbIM MOHUTOPHHT
KIIMEHTCKON cpenpl, TOTPEOHOCTEH KIMCH-
TOB, YPOBHSI UX YJOBJIETBOPEHHOCTH, MOHUCKA
NPUYHH, KOTOpBIE MOOYKIAIOT MOKyMaTeneH
YCIIYT MPeanovecTh JaHHOE YUpEeXKICHUE APY-
UM aHaJIOTHYHBIM.

B ToM cnyuwae, eciau pyKOBOICTBO COOT-
BercTBytonux mupekiuit OAO «PXK]Iy name-
PEHO pean30BaTh KIIMECHTOOPUCHTUPOBAHHBIN
MOAXO0]l «He Ha Oymare», TO B IEPBYIO O4epeb
HYKHO CO3/aTh COOTBETCTBYIOIIYIO Cpey JUIs
MOHHUTOPUHTA KINEHTCKON CPEJIBI.

Janee HeoOXoAMMO YeTKO C(HOPMYITHPO-
BaTb MUCCHIO, 11€JIb U 33Ja491 JIJIs1 KOHKPETHOTO
00beKTa CoIManbHOM cdepbl B paMKax KIHEH-
TOOPUEHTUPOBAHHOTO MOIXOAA.

CrenyrouM 3TarnoM B MOCTPOCHUU KIIH-
E€HTOOPHUEHTHPOBAHHOTIO CepBHCa Ha 00BbEKTaxX
«COIKYIBTOBITaY SBISIETCS (POPMHUPOBAHUE CO-
OTBETCTBYIOIIEH MOJIEIN KOMIIETEHIUM TIEPCO-
HaJla M €r0 CTPYKTypa.

M Tonmpko mocne BCEX NEPEUUCICHHBIX
BBILIE MPOLEAYP ClenyeT MPUCTyHaTh K pe-
HICHUIO YAaCTHBIX CTPATErnYeCKUX BOIMPOCOB —
MPOBEICHNUI0 MAPKETHHIOBBIX HCCIIEAOBaHUH,
TEXHUUYECKOMY IIE€PEBOOPY)KEHHIO WJIN J100C-
HAIIICHUIO O0BEKTOB, Pa3pabOTKe KOHKPETHBIX
JOJDKHOCTHBIX MHCTPYKIHMH U T.1.
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Taoéauna 3

Junamuka (pUHAHCOBO-YKOHOMHYECKUX MOKa3aTelNeH

Teicsa pyOieit

HanmveHoBanue rpyniis1 00beKTOB Hanmenosanue nokaszarenst | 2016ron | 2017ron | 2018 rox
Joxonsl 23873 24857 26702

OOBEKTHI KYITBTYPbI Pacxozpt 112410 109688 108351
DUHAHCOBBII pe3yIBTaT -88537 -84831 -81649

Jloxompt 10060 7902 6771

OOBEKTHI CIIOpTa Pacxonpt 61756 57501 42576
DUHAHCOBBII pe3yNsTaT -51696 -49599 -35805

Jloxons! 99643 103750 116735

OOBEKTHI AETCKOTO 03I0POBIICHHS Pacxompr 98915 98309 117990
DUHaHCOBBII pe3yIIbTaT 728 5441 -1255

Jloxompl 131466 144525 140629

Canaropun-nipounaxropun Pacxompt 112096 115966 122497
DUHAHCOBBII pe3yIIBTaT 19370 28559 18132
Joxomsl 68943 65412 66250
bazb1 otpixa Pacxozst 72558 68126 69500
DUHAHCOBBIH pe3yIbTaT -3615 -2714 -3250

Jloxompl 333985 346446 357087

Bcero Pacxomer 457735 449590 460914

ODUHAHCOBBII pe3yIBTaT -123750 | -103144 -103827

3akiouenue 00BEKTOB COIMAILHOW CQEpbl U, BO3MOXKHO,

Taxum 00pazoM, pe3roMHpYs TaHHBIH Ma-
Tepual, JielaeM BBIBOJ, 4YTO JUIs (opMHpOBa-
HUSl CHCTEMbI IIOKa3aresied, XapaKTepHh3ylo-
IUX KJIAEHTOOPUEHTHPOBAHHOCTh OOBEKTOB
couuansHoi cepsr OAO «PXK», pasHO
KaK ¥ JIIOOBIX OpTaHM3aliid W KOMIIAaHUH, He-
00X0mMMO, B TIEPBYIO oOdYepenb pa3padboTaTh
KIIMCHTOPHEHTHPOBAHHYIO MOJICNb BCeH op-
raHu3alyy, pa3padoTaTh  COOTBETCTBYIO-
LIYIO CTPaTeruio, COOTBETCTBYIOLIMM 00pa3omM
OpPHEHTHPOBATH, IPEJABAPUTEIHLHO OTHCAB, BCE
IIPOIIECCHI B HeH, 00ecnednTh OU3HEeC-MOAEIh
(opraHmu3anoHHYI0 MOJENIb) COOTBETCTBYIO-
1M epCcoHaIoM C HYXHBIMU KOMIICTCHUHA-
MU, HA3HAYUTh LEHTPBI KOHTPOJIA, a YKE 3aTeM
OTIPENICIATh MOKA3aTeIy JJIs OLEHKU U 3aKpe-
IUISITh UX B COOTBETCTBYIOIIMX JOKYMEHTAX.
[Ipu 5TOM, KOHEYHO K€, MOXKHO OIMHUPATHCS
Ha OTBIT JPYTUX KOMIAHHA, HO B JIIOOOM CITy-
yae HeoOXOIMMO CO3/1aBaTh COOCTBEHHOE pe-
menue, kotopoe nmo3sonut OAO «PXI» mo-
CTUTHYTH CaMOOKYIIAeMOCTH BEIOMCTBEHHBIX

Ha4aThb MOoJy4daTb OT HUX HpI/I6LIJ'II>.
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CEPBUC U KOPITIOPATUBHAS CTPATEI'USA

Hlaponosa B.IL., Auapuen C.C., Januapuenko /[1.C., ['pedenbrkoBa A.C.
AHOO BO [C P® «Poccuiickuii ynusepcumem xoonepayuuy, Moimuwu, e-mail: kurator007@mail.ru

Enunas crparerus sIBIsieTCsl OCHOBOM JUIsl yCIEIIHOW paboTsl Kommanud. [lon crparerneil KOMIIAHHN OHU-
MaeTcsl [eI0CTHAsI, BCeOOBEMIIIOMIAs], BCE MJICMEHTHI M yPOBHHU KOMIIAHHUH, 1Ie/IeBasi yCTaHOBKaA JUIsl () (EeKTUBHON
peanu3aniu OXKUAAHUH M PelIeHUs MpoOJeM MOTCHIHAIBHBIX KIMEHTOB. ONTHMalbHOE M BCECTOPOHHEE OCY-
LIECTBJICHUE TPeOyeT LeJICHAPaBICHHBIX, COBMECTHMBIX CO CTpaTerHell JCHCTBUIA BceX cOTpyRHHKOB. OCHOBOMH
SABIISIOTCA COOTBETCTBYIONIAS IPOU3BOJCTBEHHASI CTPYKTYpa, a TAKKe MEXaHU3MBI 1IeJICyKa3aHHs U OTCICKUBAHUS
neseii Ha npeanpustii. KomaHasl MOryT pa3pa0darbiBaTh COOCTBEHHBIC CTPATETHH JUISL JOCTHKCHHUS T10CTABIICHHBIX
nepes HUMH IesIeif; 9TH cTpaTeruy Takxke OyayT COOTBETCTBOBATH CTpaTernu Kommanuu. Ha npexnpustun tpedy-
eTcsi 00beJMHEHHEe PaHee TOIEHTPUIHO OPHEHTHPOBAHHBIX TPYIIIT; C IOMOIIBIO MPHHIINIA «CAMOIOLO0H) BCEX
KOPIIOPaTHBHBIX YPOBHEH 3Ta LIeIb MOKET OBITh JOCTHIHYTA. DTO TO3BOJISET CO31aBaTh CTPYKTYPBI U MEXaHH3MBI
YIpaBIeHHs, HEOOXOAUMBIC [UISL TOTO, YTOOBI CTUMYIIHPOBATh COTPYAHUKOB OPHEHTHPOBATH CBOIO ACSTEILHOCTH
Ha Ienu KoMnaHuu. Pa3paboTaH MonenbHbIH MOAXON K IPOSKTHPOBAHUIO KOPIOPATHUBHBIX CTPYKTYP, KOTOPBIH
BKJIFOYACT B ce0sl yPOBHU: KyJIBTYpa; CTPATETUsl; COLMATbHO-HE)OPMaIbHOE TTOBEICHHE; SKOHOMUYECKHE aCTIeKThI;
nH(OPMAIHOHHOE 00eCIIeueHNe; IPOLECCHl U MOTOK MaTepuaIoB. B cBO0 ouepenb, CTpaTerys ypoBHS BKIIIOYAET
B ce0s1 mapaMeTphl, UTO SABIIETCS MOKa3aTeleM BaKHOCTH STOTO YPOBHSL: 1Ie/Ib — IIeNeNoIaranue; yuer TpeOoBaHuit
OU3HEC-CpEIbl; TAPTETHHT CEPBHC — OPHEHTAINS Ha KIIMEHTa; PYKOBOJICTBO; CPOKH pealli3allii; MHHOBAINM; Kaue-
CTBO; IIOJIUTHKA COCTABA 3allacOB; THOKOCTE.

KutioueBble ciioBa: cTpaTerus, KOpnopaTuBHafA CTpaTerus, CCpBUC, KJIUEHT, cepBucnuﬁ MNPOAYKT, TAPreTHHI CEePBUC,
uejienojaraHme; 6u3nec-cpena

SERVICE AND CORPORATE STRATEGY

Sharonova V.P., Andriets S.S., Danilchenko D.S., Grebenkova A.S.
Russian University of Cooperation, Mytishchi, e-mail: kurator007@mail.ru

A single strategy is the basis for the success of the company. The company’s strategy is understood as a
holistic, comprehensive, all elements and levels of the company, the target setting for the effective implementation
of expectations and solving problems of potential customers. Optimal and comprehensive implementation requires
focused, strategy-compatible actions by all employees. The basis is the corresponding production structure, as well
as target designation and target tracking mechanisms at the enterprise. Teams can develop their own strategies to
achieve their goals; these strategies will also be in line with company strategies. The company requires the union
of previously self-centered groups; using the principle of «self-similarity» at all corporate levels, this goal can be
achieved. This allows you to create the management structures and mechanisms necessary to encourage employees
to orient their activities towards the goals of the company. A model approach to the design of corporate structures
has been developed, which includes the following levels: culture; strategy; social and informal behavior; economic
aspects; Information Support; processes and material flow. In turn, the level strategy includes parameters, which
is an indicator of the importance of this level: goal — goal-setting; accounting for the requirements of the business
environment; service targeting — customer focus; leadership; terms of implementation; innovation; quality; stock
composition policy; flexibility.

Keywords: strategy, corporate strategy, service, client, service product, targeting service, goal setting; business environment

Enunast ctpaterusi, NpuBbIYHAS AT J€ii-
CTBYIOILIMX  OPraHU3alMOHHBIX  MOApa3ze-
JICHUH, SIBJISIETCS OCHOBOM [UIsl YCHEIIHOH
pabotel  kommanmm (mpemnpustas). Crpa-
TErusi JOJDKHAa OBITh HampaBlieHa Ha YCIex
Ha pbIHKe — OuW3Hec-cpeae, 4ToObl obecrie-
YUTh CYLIECTBOBAaHHE W Oyayllee KOMITAaHHU.
Ho mopn crparerneif koMmaHuM MOHUMAETCS
HE MPOCTO PHIHOYHASI CTPATErysl, a LIEIOCTHAS,
BCEOOBEMIIIONIAsA, BCE UIEMEHThl U YPOBHHU
KOMIIaHUH, TIeTIeBast yCTaHOBKA IS 9 PEeKTHB-
HOW peanu3anuy OKHIAHWN W pPeIleHHs Mpo-
OJIeM OTeHINAIbHBIX KIHeHTOB [1, 2, 3].

[Ipeanpustuss UMEIOT TOYTH MOCTOSHHO
YEeTKHE ILeNM, KOTOpble YAacCTUYHO KOJIM4e-
CTBEHHO CBS13aHbI C TAKUMH [10KA3aTEIIMH, KaK
npuOBUTh WIIKM pa3BUTHE TepcoHana. K atum
LEeJISIM CTPEMUTCSI PYKOBOACTBO KOMITAHWUH
c Oojee WiIM MeHee MHTYWTHBHO Ipeciienye-
Mol cTpaterueid. Yacto, 0COOEHHO B «CpeiHEM

KJlacce» MpelnpHusITUii, OHa He apTHKYJIHUpOBa-
Ha, a CyILIECTBYET TOJBKO Kak HeBepOanbHOE
npeacrasienne. Ho naxe ecnm crparerus
1 OblIa chopMyTHpOBaHa, OHA U3BECTHA JIUTITH
B MaJIOM KPYTY MEHEKEPOB, PYKOBOAUTEINCH
U IEHTPAJIbHBIX (OMpEeIeIeHHOTO paHra) moj-
pasneseHuii/oTaenoB. 31ech, Kak IPaBHIIO,
CTpaTerus He IPUBOAUT K JKEIaeMOMY yCIIEXY,
€CJIM HE YJAaeTCsl OCYLIECTBUTh KOMIUIEKCHOE
BHEJIPEHUE B IIOBCEAHEBHYIO JESTEIbHOCTD
KoMIaHuH [4].

Ecnmu cpenctBo (TakTuka) — 9TO HH-
CTPYKIIMH, BBINOJHSAEMbIE COTPYAHUKAMH
0e3 3HaHus Oojee TIyOOKMX B3aUMOCBA3CH,
TO Mbl MMEEM HBIHEIIHEE, HEYIOBJIETBOPU-
TenabHOE cocTosiHue. COTPYIHUKH CTPEMST-
Cs MaKCHMallbHO OITHMAaJbHO BBINIOJHATH
MOPYYEHHYI0O MM paloTy, HO Ha OTKJIOHe-
HUS OT 1iesin, Oyab TO HeJopa3yMeHus (KOH-
(IIMKTHBIE CHUTYyallMM) WIM W3MEHHBIIHECS
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yCII0BHS, IPAKTUYECKU HE PEATUPYIOT, IOTO-
MY UTO HE OCO3HAIOT uX [5].

HmMeHHO 3TOMY, IO MHEHHUIO aBTOPOB ITOM
CTaTbd, pPa3BUTHE CEpBUCAa M KOPIIOPATHB-
HOH CTpaTerud CrmocoOCTBYeT 3(P¢hEeKTUBHO-
My YIIPaBJICHHIO OM3HEC-TIPOIECCaMU B JaH-
HOM HaIllpaBJICHUU.

Llenp ucciienoBaHus — BBISIBUTH POJIb CEP-
BHCa U KOPTIOPATUBHOW CTPATETHU B MIPOIECCE
pazBuTHsA d(DPEKTUBHBEIX OHW3HEC-TIPOIIECCOB
B JIAHHOM OTpaciu.

MarepuaJjibl U METOAbI HCCJIEJOBAHUS

Teopernueckol OCHOBOM HcCCIIEIOBAHUS
SIBIISIFOTCSL Pa0OTHI cienytommx aBTopos: [1la-
ponoBa M.A., lllaponosoii B.II., [Tanacenko
B.E., Ilerposa JLII., ®unorenosa 10.10. NH-
(hopMaITMOHHBIM O0ECTIEYCHUEM IO CITY KHITH
MaTepHallbl CcO CIEAYIOMMX caiToB: http://
www.consultant.ru, http://strana.ru/journal.

B pabote mnpuMeHseTCs TeopeTHYECKHe
METOJIbl UCCIIEOBAHMSI, B YACTHOCTH HCIIOJIb-
3yeTcsl aHaJlUTHYecKas oOpaboTka yxe HMe-
IOLIETOCsl Marepuasia MOCPEICTBOM JIOTHKH,
Ha OCHOBE KOTOPOI'O BBIIBUIACTCS IMIOTE3a
O BJIMSIHUU KOpHOpaTHBHOﬁ CTparerun mu Cco-
BPEMCHHBIX CCPBUCHBIX TEXHOJIOTUM Ha npo-
LECChl aKTUBHOTO pa3BUTHS CQepbl YCIyT.
rocrenpuuMmcTsa. Jias 3TOro NIpUMEHsEM
METOJl CHHTE3a — COCAMHEHHE OIMCAHHBIX
CBEIICHMH B €IMHOE LEJIoe sl IOJIy4YeHHs
O0IIIEro MpejcTaBICHUs! MOYYCHHBIX Pe3ylib-
TaTOB UCCIICIOBAHUSI.

Pe3ynbrarhl ucene10BaHusA
U UX o0cy:KIeHne

OnrtumanbHOE U BCECTOPOHHEE OCYIIECT-
BJICHUE TpeOyeT IeNeHapaBlIeHHbIX, CO-
BMeCTHUMBIX co Crparermeli HeWCTBHA Bcex
coTpynHuKoB. OCHOBOH SIBISIOTCS COOTBET-
CTBYIOILIASl  MIPOM3BOJICTBEHHAS  CTPYKTYpa,
a TaKk)Ke MEXaHU3MBbI IIeJIeyKa3aHusi U OTCIIe-
KUBaHU Lenei Ha npegnpusituu. Kpome toro,
COTPYAHUKH JOJKHBI O3HAKOMUTBCSI C JIEMEH-
TaMH KOPIIOPAaTUBHOW CTpaTeruy.

Komangsl Moryt paspabareiBath c00-
CTBEHHBIC CTpAaTeruu AJsl JOCTHXKCHUS TIO-
CTaBJICHHBIX Tiepel HUMU 1eneil. Ho mockons-
Ky 3TH LEJIH BBITEKAIOT U3 LIeJied KOMIIaHWH,
a COTPYAHUKU MOTUBUPOBAHBI CUCTEMAaMHU CTHU-
MYJIHPOBaHUS M OTCJICKUBAHUS LIeIeH, 4TOObI
COCPEJIOTOYUTHCS HAa JOCTHIKCHUU JTUX IIe-
JIe, 9TH CTpaTeruy Takxke OyIyT COOTBETCTBO-
BaTh CTparernu KommaHuu. Ecnm oHM Xyke
MOAXOMAAT, OHH OBICTPO MOAM(DUIHUPYIOTCS
COOCTBEHHBIMM 3HAHUSIMM; CTPATErHs Jydlle
MIOAXOUT, OHA aJaNTHPYyEeTCs KOMIIaHWeH aHa-
norugHo. Takum 00pa3oM, KOHKYPEHIHS 1O
JIep’KUBAET U 371eCh MOMCK onTumyma [1, 6].

W3 oTMedeHHOro clieAyeT, YTo Ha Mpea-
npusiTHH TpelyeTcs 00beAMHEHUE paHee 3ro-

LIEHTPUYHO OpPHEHTUpOBaHHBIX Tpymil. C mo-
MOIII0  TMPHUHIIMIIA «CaMOMOJO0USI»  BCEX
KOPIOPAaTUBHBIX YPOBHEH 5Ta Iedh MOXET
ObITh nmocTHTHYTA. [lOATOMY 3TOT TpUHITUT
JIOJDKEH OTPa)KarbCs B MOAXOAE IIPU MOJEIIU-
poBaHUU. DTO TO3BOJISET CO3MaBaTh CTPYKTY-
pBl ¥ MEXaHU3MbI yIPABJICHUS, HEOOXOUMbBIC
JUISL  TOTO, YTOOBI CTUMYJIHMPOBATh COTPYI-
HUKOB OpPHEHTHPOBATH CBOKO JIEATEIHHOCTH
Ha TIeJTH KOMITaHUH.

Hcxonst W3 JaHHOTO COOOpaXKeHHs, ObLI
pa3paboTaH MOJCIBHBIA TOAXOM K MPOCKTH-
POBaHUIO KOPIIOPATUBHBIX CTPYKTYP, KOTOPBIN
BKIIIOYAET B CeOsl IIECTh YPOBHEH:

— KyJIbTypa;

— CTparerus

— colyanbHO-He(hOpMaIbHOE TIOBEJCHHUE;

— YKOHOMHUYECKHE aCIEKThI;

— MH(POPMAIIMOHHOE 00ECIICUCHHUE;

— IPOIIECCHI ¥ IOTOK MaTepHalIoB.

B cBoto ouepentp, cTparerus ypoBHs BKITIO-
yaeT B ce0s B MOJEIH ACBITH MapaMeTpoB,
YTO SIBJSICTCSl II0Ka3arejieM Ba)KHOCTH 3TO-
r0 YpOBHSL.

1. lenp — nenemnonaranue. Kak ormeya-
JIOCh BBINIE, IIe]Ib COIIAaCOBAaHA W SIBIISIOTCS
CYIIECTBEHHBIM JIIEMEHTOM CTpaTeTHd Kak
YacTU KOPHOPATUBHOW KyJAbTYphl. MeTombl
COTJIACOBAHUS CIIY)KAT JJISI TOTO, YTOOBI IETh
Obula IpUHATA ¥ 00IIeN3BECTHA, KaKk Heo0XOo-
JIUMOE YCJIOBUE 000OIICHHS BCEX CHIT JIJIS OTI-
TUMAJIBHOTO OCYIIECTBIICHUS CTPATETUH MPEJI-
npusThs. B cBoto odepenp, e T0KHA OBITh
YETKO OTpe/esieHa W TIOAJaBaThCs KOIUYe-
CTBEHHOM OIICHKC, T-ITOGI)I HUMETHh BO3MOXHOCTH
OTCJIC)KUBATL U MPEACTABIATh UX YPOBCHL BbI-
MOJTHEHHSI. ITO B OCHOBHOM CITY)KUT CTUMYITY
COTPYIIHUKOB H, B MEHbIIICH CTEIIEHU, CTOPOH-
HEMY KOHTPOJIO CO CTOPOHBI PYKOBOJICTBA.
Ecnu ypoBeHb BBITIOJIHEHUS 11€JIE HE MOXKET
OBITH TIPOCJICIKEH, OTCYTCTBYET CYIIECTBEH-
HBIM MOTHUB JJId y4aCTus.

Lenp gomkHA OBITH PEANUCTUYHON U JI0-
CTH)KAMOM, TO €CTh COOTBETCTBOBaTh CyIIle-
CTBYIOIIIUM peCypcaM W YCIOBHUSAM, HAIpHUMEpP
omsHec-cpenpl. Ecnm menms paspabarsiBacTcs
U GopMynupyercsi B 9TOM KOHTEKCTE, OHA He-
M30€XKHO «IIepepacTaeT B HEIOCPEICTBEHHOS
BhITIOJTHEHUE 3a/1a4. COTPYIHUKU TaKKe MOTH-
BHUPOBaHBI HA WX PEAITU3aIUIO0, TOCKOIBKY KO-
MaH bl JIOJDKHBI U3MEPATHCS WCKITIOUYNTEIBHO
JIOCTIDKEHHUEM JTHX 3aJad, a He BTOPOCTETICH-
HBIMH 3a7a9amu [5].

VYenex a3ToM  mpoleayphl  3aKIIIO4YaeTcs
B CTPEMJICHUU HAWTH KOHCEHCYC CO BCEX CTO-
POH, 4TOOBI COXPaHUTh TAPMOHHIO B KOMaH/IE
Y KOMTIaHHH.

B xmaccudeckoit koMaHIHOW pabore 1einb
1 3aJIa9¥ OTPENETISIOTCS PYKOBOIUTEIIEM H 3a-
JIAroTCs rpymme — komanje. Ho B To ke Bpems,
MOCKOJIBKY B IIEJIOM H3BECTHO, YTO Y4acTHE
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3aMHTEPECOBAHHBIX JIMI[ SIBISIETCSI XOPOIIUM
CpEeACTBOM OOecreueHus COOTIOACHUS CTpare-
MU ¥ JOCTHXKCHHUS PE3ysbTaTa, 3T0 U3MEHSCT
MIOBEJICHNE, W LeIH/3aJa4M, B 3TOM CIydae,
(hopMUPYIOTCSL ¢ COTPYIHUKAMH, HO IPU «IO-
MUHHPOBaHUH» PYKOBOJICTBA.

2. Yuer TpeboBanuii 6usHec-cpeasl. Opu-
SHTalMA JeSITeIbHOCTH KOMIIAaHUH Ha Tpebo-
BaHUs1 OM3HEC-CPeIbl MOXKET OBITh JOCTUTHY-
Ta C MOMOIIBIO 1eNIeBOi cuctemsl. [Ipu sToM
B paMKax KOPIOPAaTUBHOM CTpaTeruu Heoo-
XOIIMMO TpopadoTarh acCHeKT OpHEHTAIUH
Ha TpeOoBaHUsI OU3HEC-CPEbl KaK CPEJICTBO
JOCTHKCHHS KOPIOPAaTUBHOW LIETH U OIpe-
JIeJINTh COOTBETCTBYIOLIME 3aJayd, YTO pea-
JU3YIOTCS C TOMOIIBIO OOBIYHOIO LIEJIEBOIO
MexaHu3Ma. [Ipu 3ToM HUHTEpECHO, 4TO OpUEH-
Talus Ha TpeOoBaHus OM3HEC-cpenbl He 00s-
3aTeNbHO JOJKHA OBITH LENbIO IPEeIIPUITHS,
ecnu oHa u Oyzner eto B uenom. Ho mns uc-
CJIEZIOBATENIbCKUX MTPOEKTOB 3TO MOXET OBITH
1 II0-UHOMY.

Kak moxaspiBaeT IpakTHKa, B KOMIIAHHUH,
peanu3yloniell cTparerusi CepBHUCA, COTPYI-
HUKHU TIOCTOSIHHO HINYT YITy4IICHHsI, KOTOPBIE
MOBBILAIOT 3PPEKTUBHOCTH CEPBUCHOTO MPO-
IOyKTa Ha pbiHKe. Kpome Toro, B pesynbrare
OpPHEHTAllMU OW3HEC-CpeAbl Ha Ppa3IUYHbIN
IIPOIYKT, BO3HUKAET OCO3HAHUE TOTO, YTO KaxK-
JIbI CErMEHT Cpelbl MMEET CBOM OCOOCHHO-
CTH, KOTOPBIC HYKHO YYUTHIBATb.

3. TapretTunr cepBUC — OpUEHTALUS
Ha KiaueHTa. KineHT-OpHeHTHPOBaHHOCTD
OCYILECTBISTHCS KIIFOUEBOI aCHeKT CTPATETHH
KOMIIaHHH. ITO 0COOCHHO Ba)KHO TIpH (HOPMU-
POBaHHH CEPBUCHOTO TPOAYKTA, YTO IMOCTOSH-
HO aJpecoBaHO HWCKIIOUYUTENFHO HHAMBUIY-
QIBHO JUI KaXaoro kiueHrta. OnTuMaibHOe
peanuzanys OXHIAHUKA W pelieHue mpodiem
KJIMCHTOB SIBJISIETCSI BaXKHBIM HHCTPYMEHTOM
i yenexa xommnanuu. Ilpouecc ¢dopmupo-
BaHUsI TPOJAYKTAa OCYIIECTBISACTCS WMEHHO
B 9TOM HAalpaBleHUH, PU ITOM KaKABIH CO-
TPYAHUK 3aWHTEPECOBaH B IOCTOSHHOM IIO-
HCKE YAYYIIEHUH, YTO YAydIIaeT BOCIIPHUATHE
MIPUHATHE TPOAYKTa KineHTOM. CylecTBeH-
HBIM 3JIEMEHTOM CEPBHCHOIO NPOAYKTa KOM-
MaHUN SBIISIETCS MParMaTnyeckoe MOHUMaHue
TOTO, YTO KJIMEHT MOCTaBJSIET EHBIH Ha CO-
JiepKaHue COTPYIHUKOB [7].

4. PykoBoacTBO. MexaHU3MBI LIETCYCTPEM-
JICHHOCTH ¥ QBTOHOMHOCTH COTPYIHHUKOB B CO-
BPEMEHHON KOMIIAHUHU OIPENEIISIIOT 4YETKUE
xomnereHimy. Komanga miam OTIENbHBIA CO-
TPYAHUK BHOCHT CBOM BKJIaJ B YCIEX KOMIIa-
HUM, BBIIOJHAS IOCTAaBICHHBIE 33/a4d B J0-
CTWKCHUH LI U PYKOBOJCTBYETCS IJIaBHBIM
oOpa3oMm >TuM. B cirydae, ecnu KomaHa Jiei-
CTBYET HE TaK, KaK OKUAAJIOCh, 3aJja4l MOTYT
OBITh HETPABIIILHO OMPEICICHBI WU 1IeJICBBIC
CTHMYJIBI MOTYT OBITh HEIOOLCHEHBI. B aTOM

Clly4yae BMEIIAaTeIbCTBO MPOUCXOJUT HE C IO0-
MOIIIbI0 UHCTPYKIUH, & MyTEeM U3MEHEHUS CU-
CTEMBI LIEJIEN.

CoBpeMEHHOE MPEANpUsATUE CTPEMUTCA
MOBBICUTh  PabOTOCIIOCOOHOCTE  COTPYIHU-
KOB 3@ CU€T BBICOKOW MOTHBauuu. [TpuHumMN
PYKOBOJICTBa KOMITAHWEH WHTEHCHBHO (hop-
MHUpYyeTCs B KyJIbTYpHOH cpese. YIPOIIEHHO
MOXKHO OTMETUTb, YTO, XOTA PYKOBOJIUTEIb
KaK CTapIllIUi MOJIb3yeTCsl aBTOPUTETOM U yBa-
JKEHUEM, OH PEAKO BOCHOJIb3YETCsl CBOEH Bila-
CThIO U B 3HAYUTENBHOM CTENEHH OCTaBISET
pelieHue cBOMM coTpyAaHMKaM. Kak pe3yinb-
TaT — METIs OOpaTHOM CBs3M — CYIIECTBEH-
Hasi KOMIICHCALIUsI BHICOKOM BOBJIEYEHHOCTHIO
corpynHukoB. COTPYTHUKH YyBCTBYIOT ceOs
YaCThIO KOMIIAHUHM, HA KOTOPYHO OHHU MOTYT
MIOJIOKUTHCS, HO JUJISI KOTOPOM OHU JIOJDKHBI
OBITh KaK HEOTHEMJICMBIH AJIEMEHT CHUCTEMBI.
B cBoro ouepenp, npuU3HAHHME MPOUCXOIUT
32 CUET BBICOKOIO yYacTHs B MaTepUabHBIX
U HEMaTepuajbHBIX YycClexaxX MpearnpusiTus.
Kax mpasmio, Gomee 40% moxoma 3aBHCHUT
OT ycriexa KOMIIaHUH.

HHTepecHbIM MOMEHTOM SIBIISIETCS TO, UTO,
XOTsI BHYTPHU TPYIIBI COTPYAHUK U 00JaaaeT
OTHOCHTEIIFHO BBICOKOW CBOOOION, HO OH JI0I-
JKeH 00ecIeunBaTh pe3yabTaThl, KOTOPBIE eMy
npegHadepTansl. BHyTpu  rpymnmbl/KOMaHIbI
uepapxus (GOPMHUPYETCs Yepe3 TPYIIOBbIC
JUHAMHMYECKHE MPOLECCHl, YTO U OMpeeNnseT
MOTHUBAI[MOHHBIN UMITYJIEC YE€PE3 OTHOCUTEIb-
HYIO CBOOOY.

5. Cpoku peanuzanvu. BaXHbIM 3J€MeH-
TOM COBPEMEHHON KOMITAHWUHW/TIPEIIPUSTHS
SBIISIETCSl BEJMYMHA BPEMEHHOTO HHTEpBaJIa.
Eciu BeIOMpaeTcst KOPOTKUE MTPOMEKYTOK Bpe-
MEHH, IIeJIb MOXET OBbITh OBICTPO HM3MEHEHA.
C npyroii CTOPOHBI, €CIIH CTpaTerus TpeOyeT
JIOTITOCPOYHOTO Pa3BUTHSA, 1€ MOXKET OBITh
COXpaHEHa B TEUEHUE JJIUTEIIBHOIO BPEMEHU
WJIH TTOCTOSTHHO KOPPEKTHUPOBATHCS.

Kak mpaBumo, KommaHus, peanusyro-
asi CTpaTeruio CEPBUC, PACCUUTAHA HA JI0JITO-
cpouHble ycnexu. Bce KOppeKTHpOBKM 3aaad
HOCSIT HE3HauuTelbHble H3MeHeHus. Kpome
TOT0, HUKAKUX «PEAaKTUBHBIX» YCIIEXOB B pe-
3yIbTaTe CYIIECTBEHHBIX W3MCHEHHHA HE MO-
JKeT oxuaarhes. Cucrema cepBHC paccudTaHa
Ha HEMPEPHIBHOE Pa3BUTHE, & HE HA PEBOJIO-
LUOHHbIE UHHOBAIUU.

6. nnoBauuu. CoBpeMeHHasi KOMITaHMs,
KaK IPaBUJIO, UMEET ONTHUMAJIbHBIC YCIOBUS
JUIS ”HHOBAIIMK OJaroapsi aBTOHOMUU U CTU-
MyJlaM Tpou3BoAuTeabHOCcTH. Kpome Toro,
C TIOMOINIbIO OTACNBHBIX 3aJad, Hampumep,
pa3paboTK¥ HOBBIX TPOIYKTOB, MHHOBAIlMOH-
HOE OTHOIIICHHE MOYKET OBITH eIlle 0ojiee SPKo.
bnaronapss MOCTOSIHHOMY COBEpPILIEHCTBOBA-
HUIO (POPMHUPYEMBIN CEPBUCHBIN MPOIYKT pas-
BHBAETCS J10 COBEPIICHCTRA.
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7. KagectBo. B cooTBercTBHM C  Tpe-
OoBaHUsIMU  Ou3HEC-Cpeibl, HEOOXOAMMBII
CTaHJapT KauecTBa Ha MPEIIPUITHN/KOM-
MaHUM, peaju3yIomell CTpaTeTuio CepBuC,
JIOCTUTAEeTCSI COOTBETCTBYIOIIMMH  II€JICBBI-
Mu cucremMamu. Komanaa oTBedaer 3a Kade-
CTBO MCIOJIHEHUS. TallHOrO KOHTpPOJsL HET.
Bce mpobnmembl  pemaroTcs  ONEpATHBHO
U CBOEBPEMEHHO; €IWHCTBeHHas (opma
KOH(ITNKTa — KOHCTPYKTHBHAS.

bnaromaps TpeOoBaHMAM K CEpPBHUCHO-
My TPOIYKTY, €CTh YeTKas OTBETCTBCHHOCTh
3a ero (JopMHUpPOBAHUE U CTUMYJ JUIsl oOecrie-
yeHust KauectBa. CHcTeMa CTUMYIUPOBAHUS
BKJIFOYAET, TIOMUMO TIOJYYCHHS MPEeCcTHKa
3a c4eT 00eCIeYeHHOr0 Ka4ecTBa, U COOTBET-
CTBYIOIIIe€ MaTepHAIbHOE BO3HATPaXKICHHUE.

B cucreme cepBuc, KauecTBO CEPBHCHOTO
MPOYKTa SIBJISICTCS HEOTHEMJIEMOW YaCThIO.
[Ipu 3TOM NpPHHLMI JaHHOW CTpPATErHMH W3HA-
YaJbHO TIPEIONpEeIsieT CTPEMIICHHE K Kade-
CTBY, peamu3yeMoe KaKk OCO3HaHHYIO IpoodIie-
My. Jpyrumu cioBamMH, KadeCTBO BKJIIOYCHO
B OOIIYIO MOJUTHUKY KOMITAHUU. XOTSI 3TO MO-
JKET CUMTAThCS BBICOKOHM CTENEHBbIO MHTErpa-
WU, TPYNIOBas/KOMaHAHAs paboTa HE JaeT
JIOTIOJTHUTEITFHBIX CTUMYJIOB K Ka4eCTBY.

8. [lonutuka cocrtaBa 3anacos. Ilo cyme-
CTBY, 3aIachl SIBJISIOTCS BBIPDAKEHHEM CTpaxa
repe/ He MOCTaBKOW M OTCYTCTBHEM JIOBEPHS
K IOCTaBIIMKaM. lleneBbie CUCTEMBI KOMIIa-
HUU, pealn3yIolIei CTPATEerui0 CePBUC, AT
BO3MOYKHOCTh MHWHHUMHU3HUPOBaTh 3TU IPO-
Onembl, PUBIIEKass TOCTABITUKOB B KadeCTBE
MapTHEPOB B (POPMUPOBAHUHU CEPBUCHOTO MTPO-
nykra. Kpome toro, TpeboBaHusi caMmoro cep-
BHCHOTO MPOJYKTa ONPEACISIOT COKpalleHue
3aracoB. Takum 00pa3oM, MOJIMTHKA 3ar1acoB
HaxXOTUTCS B PyKaxX PYKOBOACTBA KOMITAHUH
1 He pa30aBiseTcss COMHUTENFHBIMA MepaMiu
Y CMEIIIEHHEM OTBETCTBEHHOCTH.

9. I'mbkocTh. COBpEeMEHHOE TMPEINPHUSITHC
OTJIMYACT BhICOKasi TMOKOCTh. BrICTpoe cora-
COBaHHUE IPHUHSITHIX M OOIIEU3BECTHBIX IIEIH
1 3a/1a4 IMO3BOJIET OBICTPO pearupoBaTh Ha U3-
MEHEeHHEe yCIOBHI (POPMHUPOBAHMS CEPBUCHOTO
npoaykTa. OTHOCHUTEIHHO OBICTPO OCYIIECT-
BJISICTCS aJlalTalus K M3MEHSFOIIUMCS YCII0-
BUSIM BHYTpHU OU3HEC-CPEIbI.

Crnenyer NHOMYEPKHYTh, YTO CEPBHUCHBII
MIPOAYKT 3TO: C OIHOW CTOPOHBI, BO3MOYKHAS
THOKOCTh B (DOPMHUPOBAHUH HCTIOIH3YEMBIX
omepanuii ¥ TEXHOJOTHH (CTPOro periiaMeH-
TUPOBAHHBIX); C JPYrOM CTOPOHBI — OOBIYHO
CO3HATEJIbHOE CTPEMJICHHE K OINTHMalIbHOM
peanu3anuyu OXKUJAAHUK W PeIleHUue MmpooiieM
kmueHToB. Ho mpm 3TOM, Kak TOKa3bIBaeT
MIPaKTHKA, 3HAYUMBIM SIBIISIETCS TO, YTO CYyIIIE-
CTBEHHBIE U3MEHEHHSI JOIDKHBI OBITh HHULINH-
POBaHbI PYKOBOJCTBOM HJIM JIa)K€ BHEIITHUMHU
BIUSIHUSMH [8].

3akjoueHue

Takum 00pa3oM, eanHasi CTparerus sBis-
€TCsl OCHOBOMW ISl yCIIENITHON pabOoThI KOMIIa-
Huu. [lon KOTOpOW MHOHMMAaETCs UEI0CTHAas,
BCEOOBEMITIONIAs, BCE DJIEMEHTHl U YPOBHH
KOMITaHUH, 11eJIeBast yCTaHOBKa ISl 9 PEeKTHB-
HOW peanu3aliy OKUJAHWHA U pelieHus mpo-
0JeM NOTeHUUMAIBHBIX KIMEHTOB. OnTuMalb-
HOE U BCECTOPOHHEE OCYIIECTBIEHHE TpeOyeT
LIeJICHAIIPABJIEHHBIX, COBMECTUMBIX CO CTpaTe-
ruei AercTBUil Bcex coTpyaHukoB. OCHOBOM
SIBJIIIOTCSL COOTBETCTBYIONIAS POU3BOJICTBEH-
Has CTPYKTypa, a TaK)K€ MEXaHU3MBbI ILeJey-
Ka3aHUs U OTCJIEKUBAHUS Lielel Ha Npeanpu-
atuu. Pa3paOoTaHHBI MOAETBHBIA IOIXOT
K IPOEKTUPOBAHUIO KOPIOPATHBHBIX CTPYK-
TYyp, BKIIFOUaeT B ceds LIecTh ypOBHEH, cTpa-
TETusi ypPOBHS BKJIIOYAET B ce0st BOCEMb Iapa-
METPOB, UTO ABJIAETCS MOKA3aTeJIeEM BaXKHOCTH
3TOr0 ypOBHS, M03BOMsACT 3PdekTuBHO (Hop-
MHUPOBATh CEPBUCHBIM MPOAYKT U MOJTHOBECHO
PEaNn30BbIBATh OKUAAHMS U peliaTh mpoose-
MBI KJINEHTOB.

Crnucok auTeparyphbl

1. Topnonosa E.C., Cymuna E.B. MHHOBauuoHHas crpa-
Terus pa3BUTUS OuW3Heca // AKTyanbHbIE IPOOIEMBI aBHALUH
u xocmouastuku. 2013. Ne 9. URL: https://cyberleninka.ru/
article/n/innovatsionnaya-strategiya-razvitiya-biznesa (nara 00-
pamenus: 12.10.2019).

2. MBanosa M.B. Crparernn mNOBBIILICHHS KOHKYPEHTO-
criocobHocTH OusHeca // Poccuiickoe mpeanpuHUMATeTbCTBO.
2011. Ne 11-2. URL: https://cyberleninka.ru/article/n/strategii-
povysheniya-konkurentosposobnosti-biznesa (ara ooparieHus:
12.10.2019).

3. lllapono M.A., ITanacenko B.E., Illaponosa B.I1. Xa-
PaKTEPUCTHKU TIOHATHS «KauyecTBO M d()(HEKTHBHOCTH» TEXHHU-
4ecKoro cepBuca aBromoOmiieil// B coopuuke: IHHOBamyy B Ha-
YYHBIX HCCIIEIOBaHHAX COBPEMEHHOTO odmiecTBa Matepuaisl
MexayHapoqHON HaydHO-IIPAKTUUECKOIT KOH(EPEHIINH, TTOCBS-
nieHHoi 125-neturo A.B. YasiHoBa. ABTOHOMHAsi HEKOMMepYe-
CKasl OpraHMU3alysl BBICIIEr0 NPO(heCCHOHATEHOTO 00pa30BaHms
Ientpocoroza Poccuiickoii enepaunu Poccuiickuii yHusepcu-
teT koonepauun. 2013. C. 454-459.

4. Ilerposa JLII., ®unorenosa 10.10. Ynpasnenue 6us-
Hec-cTparerueil komnanuu // Becthuk POA um. I'B. Ilnexa-
HoBa. 2016. Ne 1 (85). URL: https://cyberleninka.ru/article/n/
upravlenie-biznes-strategiey-kompanii ~ (gata =~ oOpaIieHU:
17.10.2019).

5. ITanacenko B.E. TexHOJIOTHUECKHE OCHOBBI OU3HEC-MO-
JIeNIM CEePBUCA WM CHCTEMHOE O00ECIeUeHHE KOHKYPEHTOCIIO-
cobHocTH kommanuu // OyHIaMEHTaIbHbIE U TIPUKIIAHbIC UC-
CJIEIOBAHMSI KOOTIEPATHBHOTO CEKTopa 3KOHOMHKHU. 2018. No 3.
C. 144-153.

6. Byaraxos 0. B., lllanopos P. 0. /lunamuueckue mose-
I aJaNTUBHOI cTpaterun Ousneca // Bectruk Kpacl’AY. 2013.
Ne 10. URL: https://cyberleninka.ru/article/n/dinamicheskie-
modeli-adaptivnoy-strategii-biznesa (mara obpareHus:
8.10.2019).

7. Ilanacenko B.E. busnec-monens cepBuca MM KIUEHT-
OpPUEHTHPOBAHHOCTb, JIOJITOCPOYHOE KOHKYPEHTHOE ITPEUMYIIe-
CTBO ¥ MIMHUJUK KOMIaHuu // OyHIaMEHTAIbHbIC W MPUKIIAIHbIC
UCCJIE0BAHUA KOOINEPATHUBHOIO CEKTOpa 3KOHOMHKH. 2019.
Ne 3. C. 109-117.

8. Illaponos M.A., Illaponosa B.I1. B3aumocBsi3b nHM-
BUJyaJIbHBIX HPEITaracéMbIX yCIYr H KOHKYPEHTHBIX HpEUMy-
IIEeCTB mpouecca o0cayxuBanus / PyHAaMEHTAIbHBIC U HPH-
KJIaJHbIe HCCIEIOBAaHUS KOOHNEPATUBHOTO CEKTOpPAa YKOHOMUKH.
2016. Ne 1. C. 111-115.

EUROPEAN JOURNAL OF NATURAL HISTORY Ne 1, 2020



