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VK 629.113

ALBANOVA A A.; GARMASH 0.V., Scientific supervisor, c.e.s., associate professor
Civil Aviation Academy, Almaty, Kazakhstan

WAYS OF IMPROVING THE ORGANIZATION OF INTERNATIONAL AIR
CARGO TRANSPORTATION

This article covers the main problems and directions of airfreight transportation as
well as its role in the development of economy of country. While the efforts of air
carriers in Europe and the United States continue to focus on overcoming one of
the worst economic crises in the history of air transport, major Asian airlines and
agencies serving this region do earn money on freight traffic. Air freight traffic in
the Asia-Pacific region was quite profitable even before last year’s short-term
lockout of seaports on the West Coast of the United States, which only emphasized
the importance of air carriers from Asia. Tariffs for air cargo rose by 40%,
although the majority of companies, tightly backed by orders, could hardly accept
new cargo.

This article considers the main directions of development air cargo transportation
in the word, partially in Kazakhstan and takes into consideration State programs
as well.

As the result of the research we have defined different problems in the sphere of air
cargo transportation.

Key words: freight, international, IATA, e-freight, forwarder, certify, corridor, air
transport

Objectives

The development of the transit potential of Kazakhstan is the most important priority of our
country's economic policy.The Kazakhstan Development Strategy “Kazakhstan- 2030 emphasizes:
“Kazakhstan’s task is to ensure the competitiveness of the domestic transport and communications
complex on the world market and increase trade flows through our territory”.

The main objectives

Are to define problems of international airfreight transportation and to suggest own solutions
and effective ways to improve it.

The main part

Airfreight services are a key ingredient in the economy. The business environment is changing
rapidly. Globalizations, mass individualization focusing core business are the main drivers for
changing logistics concepts. International goods transportation is one of the most popular types of
transport services, because successful commercial relations between foreign partners are intimately
associated with the process of different goods delivery by foreign traffic [1].

In the light of this recital, which has been more concerned with the give and take of litigation
than with the more constructive aspects of the airfreight business, it may appear fanciful, especially
with vital cases still pending, to predict a bright future for the airfreight forwarder. Yet that
prediction must be made, for this reason: for success as a medium of transportation, demands the
employment of the forwarder method.

The essential characteristics of the forwarder method are coordination and flexibility. To no
form of transportation are these characteristics as vital as airfreight.

The main directions of development of the market of air cargo are following:

BecTHHK I[OHellKOif'l aKajeMUH aBTOMOOMJIbHOIO TPaHcIopTa
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Ways of improving the organization of international air cargo transportation

* Expansion of intermodal transportation;

+ Development of container shipment;

» Usage of freight forwarders’ service;

+ Development of scheduled cargo flight;

* Development of express cargo delivery;

* Development of charter flight;

* Foundation of cargo forwarders’ union;

« Activation of participation of aviation in the transport corridors;

* Development of transport logistics;

* Use of IT technologies;

« Electronic drawing up air waybill [2]

Now, let’s study each direction separately.

Intermodal transportation. The movements of passengers or freight from one mode of transport
to another, commonly taking place at a terminal specifically designed for such a purpose. In North
America, the term intermodal is also used to refer to containerized rail transportation.

Intermodal transportation network is a logistically linked system using two or more transport
modes with a single rate. Modes are having common handling characteristics, permitting freight (or
people) to be transferred between modes during a movement between an origin and a destination.
For freight, it also implies that the cargo does not need to be handled, just the load unit such as a
pallet or a container.

This involves the use of at least two different modes in a trip from an origin to a destination
through an intermodal transport chain, which permit the integration of several transportation
networks. Intermodality enhances the economic performance of a transport chain by using modes in
the most productive manner. Thus, the line-haul economies of rail may be exploited for long
distances, with the efficiencies of trucks providing flexible local pick up and deliveries. The key is
that the entire trip is seen as a whole, rather than as a series of legs, each marked by an individual
operation with separate sets of documentation and rates. This is organized around the followings
concepts: The nature and quantity of the transported cargo. Intermodal transportation is usually
suitable for intermediate and finished goods in load units of less than 25 tons.

1. The modes of transportation being used. Intermodal transportation is organized as a sequence
of modes, often known as anintermodal transport chain. The dominant modes supporting
intermodalism are trucking, rail, barges and maritime. Air transportation usually only require
intermodalism (trucking) for its "first and last miles" and not used in combination with other modes.
Additionally, load units used by air transportation are not readily convertible with other modes.

2. The origins and destinations. Distances play an important role as the longer the distance, the
more likely an intermodal transport chain will be used. Distances above 500 km (longer than one
day of trucking) usually require intermodal transportation.

3. Transportation time and costs. Intermodals try to use each mode according to their respective
time and cost advantages so that total transport costs are minimized.

4. Thevalue of the cargo. Suitable for intermediate cargo values. Low and high value
shipments are usually less suitable for intermodal transportation. High value shipments will tend to
use the most direct options (such as air cargo) while low value shipments are usually point to point
and relying on one mode such as rail or maritime.

5. The frequency of shipments. Intermodals functions well when cargo flows need to be
continuous and in similar quantities.

The most important feature of intermodalism is the provision of a service with one ticket (for
passengers) or one bill of lading (for freight). This has necessitated a revolution in organization and
information control. At the heart of modern intermodalism are data handling, processing and
distribution systems that are essential to ensure the safe, reliable and cost effective control of freight
and passenger movements being transported by several modes. Electronic Data Interchange (EDI) is
an evolving technology that is helping companies and government agencies (customs
documentation) cope with an increasingly complex global transport system. Intermodal transport is
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transforming a growing share of the medium and long-haul freight flows across the globe where
large integrated transport carriers provide door to door services, such as the high degree of
integration between maritime and rail transport in North America. In Europe rail intermodal
services are becoming well established between the major ports, such as Rotterdam, and southern
Germany, and between Hamburg and Eastern Europe. Rail shuttles are also making their
appearance in China, although their market share remains modest. While rail intermodal transport
has been relatively slow to develop in Europe, there are extensive interconnections between barge
services and ocean shipping, particularly on the Rhine. Barge shipping offers a low cost solution to
inland distribution where navigable waterways penetrate to interior markets.

In almost all cases airfreight is multi-modal in the sense that whatever is being shipped is
brought to the airport/aircraft by truck and taken away from the arrival airport by truck for
delivery. Airfreight is thus highly dependent on road access to the departing and arriving
airport. For integrated express carriers (such as FedEx or UPS), the overall road network in a
country is of essence. Arriving packages and letters need to be brought to their final destination
quickly and cargo has to be able to get to the airport in an efficient manner [3].

Development of container shipment. The container is what makes the world go round. The
driver of intermodal transportation has undoubtedly been the container, which permits easy
handling between modal systems. While intermodals could take place without the container, it
would be very inefficient and costly. At start, a distinction is necessary between containerization
and the container.

Among the numerous advantages related to the success of containers in international and
hinterland transport, it is possible to note the following:

» Standard transport product. A container can be manipulated anywhere in the world as its
dimensions are an ISO standard. Indeed, transfer infrastructures allow all elements (vehicles) of a
transport chain to handle it with relative ease. Standardization is a prevalent benefit of
containerization as it conveys a ubiquity to access the distribution system and reduces the risks of
capital investment in modes and terminals. Consequently all segments of the industry, competitors
alike, had access to the standard. It necessitated the construction of specialized ships and of lifting
equipment, but in several instances existing transport modes can be converted to container
transportation.

« Flexibility of usage. It can transport a wide variety of goods anging from raw materials (coal,
wheat), manufactured goods, and cars to frozen products. There are specialized containers
for transporting liquids (oil and chemical products) and perishable food items in refrigerated
containers (called "reefers™ which now account for 50% of all refrigerated cargo being transported).
In many developing countries, discarded containers are often used as storage, housing, office and
retail structures.

» Management. The container, as an indivisible unit, carries a unique identification numberand
a size type code enabling transport management not in terms of loads, but in terms of unit. This
identification number is also used to insure that it is carried by an authorized agent of the cargo
owner and is verified at terminal gates. Computerized management enables to reduce waiting times
considerably and to know the location of containers (or batches of containers) at any time. It
enables to assign containers according to the priority, the destination and the available transport
capacities. Transport companies book slots in maritime or railway convoys that they use to
distribute containers under their responsibility. As such, the container has become a production,
transport and distribution unit.

« Economies of scale. Relatively to bulk, container transportation reduces transport costs
considerably, about 20 times less. While before containerization maritime transport costs could
account between 5 and 10% of the retail price, this share has been reduced to about 1.5%,
depending on the goods being transported. The main factors behind costs reductions reside in the
speed and flexibility incurred by containerization. Similar to other transportation modes, container
shipping is benefiting from economies of scale with the usage of larger containerships. A 5,000
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TEU containership has operating costs per container 50% lower than a 2,500 TEU vessel. Moving
from 4,000 TEU to 12,000 TEU reduces operating costs per container by a factor of 20%, which is
very significant considering the additional volume involved. System-wide the outcome has been
costs reductions of about 35% by the use of containerization.

« Speed. Transshipment operations are minimal and rapid, which increase the utilization level
of the modal assets and port productivity. A modern container ship has a monthly capacity of 3 to 6
times more than a conventional cargo ship. This is notably attributable to gains in transshipment
time as a crane can handle roughly 30 movements (loading or unloading) per hour. Port turnaround
times have thus been reduced from an average of 3 weeks in the 1960s to less than 24 hours, since it
iIs uncommon for a ship to be fully loaded or unloaded along regular container shipping routes. It
takes on average between 10 and 20 hours to unload 1,000 TEUs compared to between 70 and 100
hours for a similar quantity of bulk freight. With larger containerships, more cranes can be allocated
to transshipment; 3 to 4 cranes can service a 5,000 TEU containership, while 5 to 6 cranes can
service ships of 10,000 TEUs. This implies that larger ship sizes do not have many differences in
loading or unloading time. A regular freighter can spend between half and two-third of its useful
life in ports. With less time in ports, containerships can spend more time at sea. Since a ship
generates revenue while at sea, containerships are more profitable. Further, containerships are on
average 35% faster than regular freighter ships (19 knots versus 14 knots). Put all together, it is
estimated that containerization has reduced travel time for freight by a factor of 80%.

*Warehousing. The container limits damage risks for the goods it carries because it is resistant
to shocks and weather conditions. The packaging of goods it contains is therefore simpler, less
expensive and can occupy less volume. This reduces insurance costs since cargo is less prone to be
damaged during transport. Besides, containers fit together permitting stacking on ships, trains
(double stacking) and on the ground. It is possible to superimpose three loaded and six empty
containers on the ground. The container is consequently its own warehouse.

« Security. The contents of the container are anonymous to outsiders as it can only be opened at
the origin, at customs and at the destination. Thefts, especially those of valuable commodities, are
therefore considerably reduced, which results in lower insurance premiums. Theft was a serious
issue at ports before containerization as longshoremen had ready access to cargo.

In spite of numerous advantages in the usage of containers, some challenges are also evident:

+ Site constraints. Containerization implies a large consumption of terminal space. A
containership of 5,000 TEU requires a minimum of 12 hectares of unloading space, while unloading
entirely its containers would require the equivalent of about 7 double-stack trains of 400 containers
each. Conventional port areas are often not adequate for the location of container transshipment
infrastructures, particularly because of draft issues as well as required space for terminal operations.
Many container vessels require a draft of at least 14 meters (45 feet). A similar challenge applies to
container rail terminals, many being relocated at the periphery of metropolitan areas. Consequently,
major container handling facilities have modified the local geography of container by forcing
relocation to new sites at the periphery.

« Infrastructure costs. Container handling infrastructures, such as gantry cranes, yard
equipment, road and rail access, represent important investments for port authorities and load
centers. For instance, the costs of a modern container crane are in the range of 4 to 10 million $US
depending on the size. Several developing countries cannot afford these infrastructures with local
capital and so have difficulties to participate effectively in international trade as efficient load
centers unless concession agreements are reached with terminal operators.

« Stacking. The arrangement of containers, both at terminals and on modes (containerships
and double-stack trains) is a complex problem. At the time of loading, it becomes imperative to
make sure that containers that must be taken out first are not below the pile. Further, containerships
must be loaded in a way to avoid any restacking along its numerous port calls where containers are
loaded and unloaded.

» Thefts and losses. While many theft issues have been addressed because of the freight
anonymity a container confers, it remains an issue for movements outside terminals where the
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contents of the container can be assessed based upon its final destination. It is estimated that about
10,000 containers per year (27 per day) are lost at sea when they fall overboard containerships.
Rough weather is the major cause, but improper container stacking also plays a role (distribution of
heavy containers). Yet, the loss rate remains very low since 5 to 6 million containers are being
transported at any given time [4].

Usage of freight forwarders’ service. The forwarder, sometimes also called expeditor is the
‘architect’ of the air cargo supply chain. A forwarder or expeditor can be IATA certified ; in that
case he is referred to as agent. An agent is an IATA certified expeditor or forwarder that :

« has been thoroughly checked for financial status;

* has enough air cargo potential;

« has the right facilities for handling air cargo;

« has trained personnel for handling air cargo and dangerous goods;

* receives commission from the IATA associated airlines;

* may use the airline’s Air Waybills Depending on the agreement with the forwarder’s
customer, the forwarder organises:

« Outgoing handling or export handling & customs clearance of the customer’s shipment;

« Air transport from a nearby airport to an airport near destination;

. (optional) Further incoming handling or import handling & customs
clearance near destination;

* (optional) Delivery at final destination (consignee).

The forwarder will buy space at the airline's sales or customer service department, or in case of
a foreign airline sometimes through the airline's General Sales Agent, a GSA. (An airline can
decide to appoint a GSA when it proves beneficial to have the lower and more flexible costs of a
hired local sales team instead of setting up an own sales-team, which is often more expensive and
has fixed costs. Some sources claim the performance of a good airline sales-team will in the end
always are better than the performance of a GSA.

The FIATA shorthand description of the freight forwarder as the 'Architect of Transport'
illustrates the commercial position of the forwarder relative to his client.

The air cargo forwarders are the ‘traditional’ and still most important customers for the airlines.
According to FIATA, forwarders contract, book and process over 80 per cent of international air
cargo consignments. They compile the complete and (where necessary) customized door-to-door
(D2D) air cargo supply chains for their customers, which are often called end-customers by the
airlines. The airlines deliver the airport-to-airport (A2A) transport in this chain.

Development of scheduled cargo flight. Civil aviation is one of two major categories of flying,
representing all non-military aviation, both private and commercial. Most of the countries in the
world are members of the International Civil Aviation Organization (ICAO) and work together to
establish common standards and recommended practices for civil aviation through that agency.

Civil aviation includes two major categories:

 Scheduled air transport, including all passenger and cargo flights operating on regularly
scheduled routes; and

« General aviation (GA), including all other civil flights, private or commercial.

Although scheduled air transport is the larger operation in terms of passenger numbers, GA is
larger in the number of flights (and flight hours, in the U.S. In the U.S., GA carries 166 million
passengers each year, more than any individual airline, though less than all the airlines combined.

One of the main directions of air cargo transportation should be to develop scheduled cargo
airlines in the direction of intensive cargo traffic. Unlike charters, it is much predictable and stable.

Appearance of scheduled cargo airlines would solve a number of problems of transportation of
goods, which are now largely transported on passenger aircraft. Scanners of companies “Siemens”
and “General Electric” cost about $ 500, and packed dimensions are about three meters and a half.
Now the carriage of such goods is a serious problem, as in the cargo hold of passenger aircraft, they
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do not fit, booking a special charter flight is too expensive, and carriage of expensive equipment by
ground transport - is a risky enough [5].

Carriers such as Cargolux and Martinair provide regularly scheduled cargo-only flights.
Combination carriers and dedicated carriers, along with their freight forwarders, together account
for 90% of all airfreight tonnage [6].

Developments of air cargo express delivery. The volume of urgent international air cargo is
growing rapidly around the world to 18 percent annually. Highly organized companies express
delivery of parcels, substantially increased over the last decade and continue to expand this
specialized type of service. According to the forecast of of “Boeing” specialists such shipments will
reach 40 percent of all international airfreight by 2017.

Most urgently transported small freight shipments can be carried in baggage and cargo
compartments of passenger aircraft. Almost every departing passenger aircraft has a free
commercial capacity, freight forwarders, if necessary, can send their cargo by the first departing
flight. Airline only benefit from such an additive, because it allows increasing enplaned traffic of
the flight. Pharmaceutical companies have traditionally enjoyed the express delivery of clinical
specimens to medical centers.

As the increasing demand of time accuracy and decentralization of production, the need to
reduce stock costs has led to the Just-In-Time (JIT) delivery principle, which involves more
frequent delivery of materials at the right time and at the right place in the production process. The
characteristics of express delivery are:

« door-to-door service;

« efficiency;

« traceability;

* Just-In-Time (JIT);

* growing various delivery demands.

The trend toward increasingly compact products is expected to improve the cost-benefit ratio of
express delivery by decreasing the transportation cost share. Smaller products will enlarge the
market for express delivery services. Also, the increasing value of products requires rapid
transportation, because companies want to reduce the interest costs bound up in stock and
inventories. For future development, the industries should consider integrating the services with 24-
hour stores so that customers could choose a certain shop as the pick-up station. Meanwhile, the
services would become more efficient and controlled due to more regular routes to those shops
instead of personal houses [7].

Development of charter flight. Air charter is the business of renting an entire aircraft (i.e.,
chartering) as opposed to individual aircraft seat. A Charter flight is a non scheduled flight that is
organized for a specific journey. This allows clients to devoid of the usual delays and issues faced
with commercial airlines. More importantly, a Charter flight ensures direct flights to more locations
around the world than commercial flights do.

Charter flights can prove very convenient, easy, hassle free and are ideal for situations that
have time constraints. For example, a business executive with the need to attend an important
meeting or function at a time when there are no commercial flights can Charter an airplane that
would fly specifically for that purpose.

Similarly, celebrities or sport teams Charter private passenger and Cargo Aircraft to transport
staff as well as equipment. Industries such as oil and gas companies and freight forwarders Charter
Aircraft to transport outsize Cargo ranging from drilling equipment to perishables [8].

Reason to Charter Cargo Flights:

« Cargo Aircraft Charters for transportation of heavy and outsized Cargo

Outsize Cargo Charter can be transported in one consignment avoiding delays and losses in
transporting piecemeal shipments by several airlines flying different routes.

« Cargo Aircraft Charters for transportation of relief or aid Cargo

During international emergencies and disasters when scheduled airlines may not have access to
the most convenient airports, Chartering Aircraft Charter is the ideal solution.
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« Cargo Aircraft Charters for transportation of sensitive Cargo and perishable goods

Fresh and/or perishable goods are safer transported in air Cargo Charter where the delays
associated with scheduled airlines can be avoided.

* Cargo Aircraft Charters for transportation of Urgent “Must Go” Cargo

When deadlines need to be met on time, Aircraft Charter is the smartest way to travel,
especially if penalty clauses apply or large amounts of losses are being suffered due to the delay.

« Cargo Aircraft Charters for transportation of dangerous or hazardous Cargo

Hazardous Cargo like radioactive material needs to be segregated from normal traffic and
carefully kept in optimum conditions.

« Cargo Aircraft Charter of fragile Cargo

Air Cargo Charter saves fragile Cargo from being roughly handled at ports and custom posts
[9].

Foundation of cargo forwarders’ alliance/group. More and more, independent freight
forwarders are finding that it is difficult to “go it alone” in today’s industry wherein they must
compete with the multinationals and their many offices around the world. While the independent
forwarder can excel because of hands-on executive management and knowledge of his particular
market, he often lacks familiarity with a trustworthy or productive agent on the other side of the
transaction, especially in markets he has not served before. A good network provides the basis from
which to build strong working relationships where they are required.

After 2000 the world's leading aviation companies have set up to streamline the freight service
in order to reduce the cost of air transportation, freight forwarding services concentrating in the
hands of large international operators globalizers. For that purpose were established cargo alliances.
The combined efforts of the members of the alliance allow developing common principles for
transport organization and a list of delivery options.

An cargo airline alliance is mainly formed by the same members of a passenger airline alliance,
such as Sky Team (Sky Team Cargo) (fig. 1) or Star Alliance (WOW) (fig. 2). In recent years, All
Nippon Airways (ANA) has formed a cargo alliance with United Parcel Service (UPS). They have
started to code-share for transporting cargo.

Fig. 1. Partners of Sky Team Cargo alliance

Sky Team Cargo is the largest cargo airline alliance today. The cargo alliance was founded by
four SkyTeam airlines (AeroMexico, Air France, Delta, and Korean Air) in September 2000. As a
result, since 2000 their global network has extended from 411 to 728 unduplicated destinations,
from 100 to 149 countries, and from 14 billion tonnes air freight per year to 26.03 billion tonnes
[10].
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Fig. 2. Partners of WOW Cargo Alliance

Activation of participation of aviation in the transport corridors. One of the most perspective
directions of development of air cargo is a more active implementation of its air transport in the
world transport corridors. Development of transport passage has global significance, not only for
the development of all modes of transport, but also for the intensive development of the economies
of all countries of the world [11].

Kazakhstan is located in the center of communication flow between Europe and Asia and has
great transport potential. It is necessary to use this unique geo-political location.

The development of the transit potential of Kazakhstan in the field of transcontinental
transportations depends on the development of the following transport corridors and their branches
running though the territory of Kazakhstan.

4 international transport corridors cross the territory of Kazakhstan (fig. 3) and are formed on
the basis of transport infrastructure existing in the country. They are:

*Northern Corridor of Trans-Asian Railway Main (TARM): Western Europe — China, Korean
Peninsula and Japan via Russian and Kazakhstan (section Dostyk — Aktogai - Sayak — Mointy —
Astana — Petropavlovsk (Presnogorkovskaya)).

*Southern Corridor of TARM: South-Eastern Europe — China and South-Eastern Asia via
Turkey, Iran, Central Asian states and Kazakhstan (section Dostyk — Aktogai — Almaty — Shu —
Arys — Saryagash).

*TRACECA: Eastern Europe — Central Asia via the Black Sea, Caucasus and the Caspian Sea
(section Dostyk — Almaty — Aktau).

*North-South: Northern Europe — Gulf States via Russia and Iran, with Kazakhstan’s
participation in the following sections: sea port Aktau — Ural regions of Russia and Aktau.

70 international air corridors run through the territory of Kazakhstan. The international air
transit network was increased from 5 to 75 thousand km in 1995-2017.

The realization of the Kazakhstan’s biggest project on construction of transcontinental road
“West Europe — West China” running through the territories of Kazakhstan and Russia and entering
the west European countries was started in Kazakhstan.

Reconstruction of all branches of the corridor running through the Central Asian states
including Uzbekistan and Kyrgyzstan is planned to be carried out within the implementation of the
project. The total length of the rout is 8 445 km including 2 233 km — Russian part, 2 787 km —
Kazakhstan’s part, 3 425 km — Chinese part.

Aktau port is a part of three international transport corridors: TRACECA, North-South,
Inogate.

The total volume of cargo transported by water routs in the Caspian basin makes about 30 min
tons. Thus, the share of Aktau port is 38% of the total volume.
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Fig. 3. International Transport Corridors in Kazakhstan

Kazakhstan Government has elaborated and approved Strategy of Transport Sector
Development of up to 2015; the amount of investments required for construction of respective
infrastructure within the 10 years will make up USD 26 billion.

Ultimate goal of the Transport Strategy is to ensure progressive development of transport and
communications complex in line with economic strategy of the state. The Strategy covers 2006-
2015 and is supposed to be implemented in two stages: 1st stage — 2006-2011, 2nd stage — 2011-
2015.

The Strategy implementation is expected to ensure bringing of the national transport system to
a higher level, and forming of an optimum transport network. Financing of the infrastructure on the
self-sufficiency principles will allow accommodating resources for its further sustainable
development and maintenance at a high technical level [12].

Development of transport logistics. The role that transportation plays in logistics system is
more complex than carrying goods for the proprietors. Its complexity can take effect only through
highly quality management. By means of well-handled transport system, goods could be sent to the
right place at right time in order to satisfy customers’ demands. It brings efficacy, and also it builds
a bridge between producers and consumers. Therefore, transportation is the base of efficiency and
economy in business logistics and expands other functions of logistics system.

Logistics system has a more and more important position in the society activities.
Transportation and logistics systems have interdependent relationships. Transportation plays an
important role in logistics system and its activities appear in various sections of logistics processes.
Without the linking of transportation, a powerful logistics strategy cannot bring its capacity into full
play. The review of logistics system in a broad sense might help to integrate the advantages from
different application cases to overcome their current disadvantage. There is no doubt that, the
development of logistics will be still vigorous in the following decades and the logistics concepts
might be applied in more fields.
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Airfreight logistics is necessary for many industries and services to complete their supply chain
and functions. It provides the delivery with speed, lower risk of damage, security, flexibility,
accessibility and good frequency for regular destinations, yet the disadvantage is high delivery fee.

Reynolds-Feighan (2001) said airfreight logistics is selected ‘when the value per unit weight of
shipments is relatively high and the speed of delivery is an important factor’. The characteristics of
airfreight logistics are that:

« airplanes and airports are separated. Therefore, the industries only need to prepare planes for
operation;

« it allows to speed delivery at far destinations;

« air freight transport is not affected by landforms. Research data show that the freight transport
market keeps growing. Given the trend of global markets, air freight logistics also has to change
their services. The future tendencies of air freight development are integration with other transport
modes and internationalization and alliance and merger between air transport companies The future
pattern of air freight logistics is cooperative with other transport modes, such as maritime and land
transport, to provide a service base on Just-In-Time, and door-to-door [13].

Use of IT technologies. The future of international freight forwarding technology lies in the
adoption of Internet-based solutions. To date, however, most freight forwarders have lagged behind
when it comes to embracing this technology and making it part of their work processes.

An Internet-native international freight forwarding system offers the ability to utilize electronic
data exchanges, and is easily accessible from anywhere in the world with an ordinary web browser.

The use of Internet-native technology has helped freight forwarders streamline and automate
the freight forwarding process to an unprecedented degree [14].

Electronic drawing up air wayhbill. In today's electronic world, air cargo still relies heavily on
paper documentation for the exchange of information. Each international airfreight shipment can
require more than 30 different paper documents.

The AWB (Air Wayhill) is the most important transportation document in Air Cargo. E-AWB
brings accuracy, confidentiality and efficiency. The vision is to achieve 100% e-AWB on feasible
trade lanes by end of 2018, with the following incremental targets: [15]

Table 1

E-AWB Industry Targets

Current Status | Year-end Target
26.2% 45%
March 2017 December 2017

Conclusion

By 2020 the Government strategy is to increase international cargo transfer flows via
Kazakhstan through all transport modes by 81% (from 18m tons in 2017 to 32m tons). Part of the
strategy is to create an intermodal transfer hub.

« main focus on cargo from East to West (e.g. CN -EU & RU)

« distribution center within Kazakhstan

* connects rail, road and air transport.

The logistics industry can take advantage of this opportunity by creating a multimodal logistics
environment at one of the major airports within Kazakhstan

Kazakhstan targets to be within the top 40 positions by 2020 (fig. 4) [15].
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I Kazakhstan will be a powerful transport and logistics hub in the Eurasian space
by 2020
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Fig. 4. Map of Kazakhstan’s strategic positioning

The IATA project e-Freight isaimed at replacing the paper-based clearance of air cargoes
by electronic one. The air cargo industry is still based on paper procedures of cargo clearance.
At average 30 different paper documents are necessary for clearance of one air cargo carriage, and
it raises the cost and time of air cargo transportation. The IATA project e-Freight replaces
20 of those documents by electronic messages. The promoted IATA project is an industry-wide
initiative, which involves carriers, freight forwarders, service companies, consignors and customs
authorities. Sky Team Cargo is one of the leading global alliances in development of e-Freight [16].

E-Freight has many advantages, which are predominantly important in today’s challenging

conditions for air cargo.
Costs reduction: the whole air cargo sector can save up to 4.9 billion U.S. dollars per annum.

Time saving in transit: an ability to send documents before the cargo has been sent reduces the

cycle of their processing.

High accuracy: a one-time electronic data entry at the departure point reduces the possibility
of delay shipment because of inaccuracy orincomplete data. An ability tosend electronic
documents tothe wrong address is minimal, sothere will be no delays because of the lack

of documentation. This will improve the quality score C2K.

Regulatory Compliance: e-Freight meets all international and local regulations regarding
to electronic documentation and data required by the customs authorities, civil aviation and other

regulatory organizations.

Increased safety: electronic documentation is available only tothe parties who require

it to carry out transportation.
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Environmentally friendly: e-Freight can discard 7,800 tonnes of paper that is equivalent to the
loading of 80 freight Boeing 747.

It also reduces the weight of cargo on board, which in turn leads to lower CO2 emissions [17].

As it was mentioned above the role of air cargo transportation is great in the development of
economy of any country. Air cargo plays a crucial role in today's world. Whether it's through
express shipments providing expedited service, cargo carried in the holds of passenger aircraft
linking together businesses across the globe, freighters delivering cargo on high volume trade lanes,
or chartered flights providing needed supplies on special service schedules, the air cargo industry
serves as a key engine of economic growth and development. It supports trade and investment,
promotes connectivity, and improves efficiency and competitiveness.

Air cargo represents a relatively small percentage by volume of world trade (less than 10%) -
but its significance leaps by value, where it accounts for more than 30% of international trade. In
other words, air cargo is oriented towards high value or time sensitive products. For example, the
express industry has enabled the widespread adoption of just-in-time practices by many businesses,
which saving countless dollars in inventory and logistical costs. That said, air cargo continues to
expand its clientele and now serves a diverse range of businesses and consumers. It is interwoven
into the fabric of everyday life - business and personal - in many corners of the globe. Air cargo
service has been a tremendous enabler for economic development. This is because airfreight and
integrated air express are critical to time-based competition - the frontier challenge for the world's
most-advanced firms. Airfreight has also facilitated specialization and allowed the well-developed
countries - their producers and consumers - to reap the benefits of ever-closer matches between
demand and supply. This is due not just to the speed of air transport but to the geographic reach it
allows which enlarges effective market areas to the point that increasingly small product niches
reach the threshold of feasible production.

At the same time, airfreight allows large pools of, especially Asian, labor to connect with the
product needs of wealthy Western European, North American, and Northeast Asian markets.
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AnbanoBa A.A., IN'apmam O.B. Ilasaxum BAOCKOHAJIEHHS Opradizauii MiKHApOJIHUX
BAHTAKHHUX aBianepeBe3eHb

Anomauin. YV yiti cmammi 6U3HAYEHO OCHOGHI NpoONeMU mMa WIAXU BOOCKOHANEHHS
opeauizayii  MidCHapoOHux asianepeseszennb. Illosimpsini 6aHmadndici NOMEHYIUHO 0036050 Mb
Kpainam, wo po3suearomscsi-eupoonukam 24-48-2o0unnuti docmyn 00 yux pumkie 6 NOpiGHAHHI 3
munogum 30-0eHHUM MEPMIHOM BI08AHMANCEHHS 3 BUKOPUCMAHHAM MPAOUYIIHO20 OKEaHCbKO20
mpancnopmy. Y kpaini ditomwv 53 asiakomnanii i asiayiuni onepamopu. 3 Hux 39 asiakomnani -
KoMmepyilni asiampancnopmui onepamopu i 1 asiakomMnawia - HEKOMEPYIUHUL Oonepamop
nosimpano2o mpancnopmy. 412 nosimpanux cyoen 3apeecmposani 6 [lepaxcasHomy peecmpi
yusinbHux nosimpsaunux cyoen Kazaxcmawy. Asiaxomnanisn Kazaxcmawny (AT «Eip Acmanay», AT
«Cramy) 30iticnioe nonvomu y 18 sapyoisicnux kpain. I[lonvomu ¢ Kasaxcman 30itichioromoscs 25
3aKOpOOHHUMU aglakomnaHismu 3 19 kpain ceimy. YV kpaini 30ilicnioemovca 40 pecynsaprux
noibomis. 30IUCHIOEMbCS NPO2PaMa MOOEPHI3ayii ma po3eumKy HazeMHol ingppacmpykmypu. bBynu
3pobeni 3HauHi 3ycus 0Jisl NOOAILULO20 PO3BUMKY MPAH3UMHO20 NOMEHYIANY KPAiHU.

Kniwwuosi cnosa: eammadicui, miscnapooni, IATA, enekmponHi nepegesenHs, excneoumop,
cepmuixayis, Kopuoop, nNOSIMPSIHUL MPAHCHOPM.

AnbGanoBa A.A., Tapmam O.B. Ilyrm coBeplIICHCTBOBAHMS  OPraHM3aLNHU
MEKTYHAPOIHBIX I'PY30BbIX aBHAIIEPEBO30K.

Annomayua. B smoii cmamve onpedenenvl OCHO8HbIE NPOOIEMbL U NYMU COBEPUIEHCNBOBANUS
oOp2aHu3ayUU MedCOYHaApPOOHbIX aBUANnepeso3ok. Bozoywinvie 2py3bi NOMEHYUANIbHO NO360I0M
PazeuearowuMcsa  cmpanam-npouzgooumenim 24-48-uacoeoii oocmyn K Imum pLIHKAM HO
cpagnenuio ¢ munuynvim 30-OHEGHbIM CPOKOM OMZPY3KU C UCHONbIOBAHUEM MPAOUYUOHHO20
oKeaHncko2o mpancnopma. B cmpane oeticmeyrom 53 asuaxomnanuu u aguayuoOHHvle ONepamopbi.
U3 nux 39 asuakomnanuii - KomMmepyecKue asuampancnopmHule onepamopvl u 1 asuaKxomMnanus -
HeKOMMep4ecKuli onepamop 6030yuHo2o mparcnopma. 412 6030yuinvix cy0o6 3ape2ucmpupo8aHul
6 locyoapcmeennom peecmpe 2pajdcOaHCKux 6030yuinblx cyooeé Kazaxcmana. Aeuaxomnanus
Kazaxcmana (AO «Diip Acmanay», AO «Ckamy) ocywecmensem nonemsi 6 18 3apydedchvix cmpan.
Ionemur 6 Kazaxcman ocywecmensiomes 25 3apybesicnHvimu asuakomnanusamu uz 19 cmpan mupa.
B cmpane ocywecmensemca 40 pezynsaipuvix  nonemos.  Ocywecmensiemcs —npocpamma
MoOOepHU3ayuu U pazeumusi HA3eMHOU un@pacmpykmypul. beiniu npeonpunsamvl 3nauumenvHvle
yeunus 07is 0anbHeliue20 pa3eumus mpau3umHo2o NOMeHyuana CmpaHol.

Knwuesvie cnosa: cpyzosvie, medxcoynapoonvie, HATA, snexmponnvie nepegosku,
9KCNeoumop, cepmughuxayus, Kopuoop, 8030VUIHbILU mpaucnopm.
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BOJIOTCKHX B.C.
Joneykan akademus mpancnopma, 2. /loneyx

BEHYMAPKHUHI' KAK UHCTPYMEHT INOBBIHIEHUA
KOHKYPEHTOCIHOCOBHOCTHU ABTOTPAHCIHIOPTHBIX
HNPEAIIPUATHUN

B cmamve mpednosiceno  ucnonvzosanue Memoouxu —OeHuMapKuHea O/
onpeoeneHusl KOHKYPEHMOCHOCOOHOCMU NPeOnPUsmuil MpaHcnopmuou cgepwl, a
makaice onpeoeyieHvl nokazamenu OJisi CPAGHEHUs. UCCAeOYeMO20 NPeONPUSIMUs C
JYHUUMU 00PaA3YamMu 8 OMpPAciu 6 COOMEEMCmMEUL ¢ 8blOPAHHOU MEMOOUKOLL.
Kniouesvle  cnosa:  asmompancnopmuoe — npeonpusmue, — OCHUMAPKUHE,
nokazamenu, KOHKYPEHmMOCHOCOOHOCMb, CPABHEHUE, OYECHKA

IlocTanoBKka 3aga4n

KonkypeHuus Obula M OCTaeTcsl  peLIAlONIMM  IOKa3aTelIeM,  XapaKTEpU3YIOLIUM
3¢ (GeKTUBHOCTh pabOThl MPENNpPUATUS, €r0 MECTO Ha PBIHKE CpPeAM aHAJOIMUYHBIX OINEpaTopoB
pPBIHKA aBTOTPAHCIIOPTHBIX YCIYr W JajibHEHIEe pa3BUTHE. YUUThIBasi HETaTUBHBIE MPOLECCHI B
9KOHOMHKE CErofiHs, O0JIbIIOe KOJIMUYECTBO (UPM, KOTOPHIE 3aHUMAIOT MIEPEBO30YHBIM MPOLIECCOM
Y aBTOTPAHCIIOPTHBIMU YCIYIaMH, YMEHbILIEHUE KOJIMYECTBA IPY30BbIX U MACCAKUPCKUX MIEPEBO30K
[0 CPaBHEHHIO C HPOLLIBIMU roJjaMM, aBTOTpaHcnopTHele npeanpustus (ATII) nepexuBaroT He
ayqmure BpeMeHa. KoHKypeHTOCnocoOHOCTh MPEaNpUATHI TPAHCTIOPTHONH OTPACIU ONPENesIeTCs
JBYMsl 3JIEMEHTaMH: NEPBbI — KOHKYPEHTOCIIOCOOHOCTh YCIYT, YTO B JIMHAMMKE XapaKTepU3yeT
CTETICHb YJOBIIETBOPEHUS CIIpoca; Mpyroi — 3¢HeKTHBHOCT yrpaBieHus [1]. DTu 1aBa syieMeHTa
TECHO CBSA3aHbl, YaCTO ONPEIEIISIIOT APYT ApyTa.

g 3ppexTuBHON M MPOAYKTUBHON pabOThl aBTOTPAHCIIOPTHOTO MPEANPUITHS HEOOXOIUMO
CJIEIUTDH 32 STUMU COCTABISIOIIMMHU KOHKypeHTocrnocoOHocTH. Ilpu 3TOM mIMPOKO HCHOIB30BaTh
COBPEMEHHBIE METObI YIIPABJICHUS U OLEHKHU AesarenbHocTH ATIL.

enb padoTsl

PBIHOK aBTOTPaHCIOPTHBIX YCIYT XapaKTepU3yeTCs MOCTOSHHBIMH W3MEHEHHSIMU CTPYKTYPBI
CIpoca Ha MEepPeBO3KM M POCTOM KOHKYPEHLUHU Cpeau NpEeanpusTHid TpaHCOpTHOM cdepbl. C
MOMOIIbI0 OEHUMapKUHTa BO3MOXKHO IPOBEJEHHE BCECTOPOHHETO aHaliu3a JEsTeIbHOCTH Kak
COOCTBEHHOT'O MPEANPHUATHS, TaK U BHEIIHETO OKPYKEHUs, U3y4YeHHE KOTOPOTo MO3BOJIUT YCHIIUTh
COOCTBEHHBIE IO3MIIMU HA PHIHKE TPAHCIIOPTHBIX YCIYT ¢ YYETOM JOCTHKEHUN KOHKYPEHTOB.

OcHOBHAA YaCTh

KoHKypeHTOCTIOCOOHOCTh KaK HSKOHOMHUYECKAas KAaTeropusi JIOCTaTOYHO H3y4YeHa Kak ¢
TEOPETUYECKON, TaK U MPAKTUUYECKOW TOYeK 3peHusi. McciaenoBaHUI0 KOHKYPEHTOCIOCOOHOCTH, a
TaKk)Ke BOIPOCAM €€ TIOBBIIICHHS] TOCBSIICHO OOJNBIINOE KOIUYECTBO TPYIOB 3apyOekKHBIX U
oTedecTBeHHBIX aBTOpoB: M. Iloprepa, ®@. Kotnepa, Ix. Awmena, JIx. Kes, . Aucodda, P.
Barepmana, T. Kono, I'. Muntc6epra, , P.T. Ilackans, T. Ilerepca, H. Ilerca, A.H. Ileuenkuna,
I1.C. 3aBbsnoBa, I'.JI. baruesa, H.C. flmmnua M.O. Epmonosoi, P.A. ®arxyranaosa A Il I'panosa,
B.C. Edpemona, A.1. MakcumoBoii, , 1.B. KoncrantunoBoii, , [{. E. IBaxHHK U IpyTrHX.

HccnenoBarenamu OCHUMAapKUHTa KaK HWHCTPYMEHTAa MEHEIKMEHTa SIBIISIFOTCS 3apyOe)KHBIC
yuenble: X. XappunrroH T. bsunmenn, JI. baynstep, C. Mumnep II. I'yacraar, P. Komm, , JI.
IIpeckotT, J>. XappHUHITOH,.
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beHuMapkuHT — 3TO MEXaHWU3M CPaBHUTEIHHOTO aHanu3a 3(PQGEeKTHBHOCTH PAOOTHI OJHOTO
MPEIIPHUATHSI C TIOKA3aTesIMK APYTuX, O6osnee ycnenHex Gpupm [2, ¢. 532-534]. BnepBbie noHsTHE
«OeHuMapkuHIr» O0bUTO MpeioxkeHo B 1970 — navane 1980-x rr cotpymHukamu KeMOpumkckoro
MHCTUTYTa cTpaTerndyeckoro rniaanuposanus (CLIA).

B nmpouecce ucnonp3oBaHuss OCHUMapKUHTa MPOBOJUTCS IOWCK OpraHU3alui, KOTOpbIE
MOKa3bIBAIOT HAMOONBIIYI0 3(()EKTUBHOCTh, U3YyYAIOTCS ONBIT M METOJAbI MX paboThl, YTO HaeT
BO3MO)XHOCTh IIPUMEHEHHS UX B COOCTBEHHBIX YCIOBHSIX.

AHaIIN3 CYIIECTBYIOIIMX METOJAMYECKHX MOIXOI0B K ONPEACICHUI0 KOHKYPEHTOCTIOCOOHOCTH
MOPEINPUATHI MO3BOJISIET CAENaTh BBIBOJA, YTO OOJIBIIMHCTBO W3 HUX MPHUHUMAIOT 32 OCHOBY
NPUHIUI CPaBHEHUS C COOTBETCTBYMOIIEH 0a3zoil (nmuaepom). OmHUM H3 caMbiX 3((HEKTUBHBIX
UHCTPYMEHTOB,  YTO  JIaeT  BO3MOXHOCTb  MPEANPUATHIO  IOCTOSHHO  HapalluBaTh
IPOM3BOIUTENFHOCTD, YIIyUYIIaTh Ka4eCTBO CBOCH paboThI, ObITh BIEpEaAN KOHKYPEHTOB, SBIISCTCS
OCHYMApPKUHT.

Paznuuatot cnenyronue Buabl OEHUMapKUHTA:

— OEHYMapKUHI KOHKYPEHTOCIIOCOOHOCTH — HW3MEpPEHUE XapaKTEePUCTHK MPOTYKLHUU
IPEANPUATHS U COITOCTABIEHUE C IPOAYKIMENH KOHKYPEHTOB;

— OCHUMapKMHI TIIpolecca — COIOCTaBJICHME IOKa3aTeled OTIAeNBbHOro Ipolecca
HNPEANPHUATHS C MIOKA3aTEIIMU aHAJIOTUYHOTO IIPOLEcca APYIUX NPEAIPHUITHH;

— (yHKUIMOHANBHBIM O€HUMapKUHI — CPaBHEHHUE OIpelesIeHHbIX (YHKUMN IOBYX U Oonee
HPEANPUITHH;

— CTpaTeruyeckuii OEHUMapKMHI — OLIEHKa ajbTepHATHB, OCHOBAHHAs HA MCCIIEJOBAHUU
YCHEUIHBIX CTPATETUH MPEANPUITUN KOHKYPEHTOB;

— m100anbHbIl OEHUMapKMHI — HWHCTPYMEHT OpraHM3allid MEXIYHapOJHOro oOMeHa

OMBITOM C YYEeTOM KYJIbTYphl W OCOOCHHOCTEH HAIIMOHAJIBHBIX MPOIECCOB OpraHU3aIuu
IPOM3BOJICTBA.

[IpoBens aHamu3 SKOHOMUYECKOM JHUTEpaTypbhl MO HCCIEIyEeMOM TEME, MOYKHO BbIIACIUTH
CIIeTYIOIIUE dTAllbl JaHHOTO Tporecca [2, ¢. 532-534; 10]:

* BBIOOp YyCIENIHOW KOMIIAHUH, MPEAOCTABISIIONIEH TPAHCIIOPTHBIE YCIYTH, XapaKTepUCTUKU
KOTOPOH OyayT SIBISATHCS OCHOBOM JUUIsl CPABHEHUS;

* OIIpeJIeTIeHNE OCHOBHBIX KPUTEPUEB OLIEHKU;

* cOop uHpoOpMaIuu;

* aHaJIM3 NOJyYEHHBIX MOKa3aTeNel 1 ONpeielIeHe BO3MOXKHOCTEN IPUMEHEHUSI pe3yJIbTaTOB;

* BHEJpEHHUE JYYIIMX MpakTHueckux paspadotok anst ATII u mpumeHeHue NOIYYEHHOTO
OTIbITA.

Takum o0Opa3oM, M3ydeHHE M OLIEHKY KoHKypeHTocnocoOHocTtd ATII MOXHO NMpPOBOAWUTH Ha
OCHOBE METOAMKH OeHuMapkeTHHra. benumapkusr (ot anria. Benchmark, "nagano orcuera") — ato
MEXaHHU3M CPaBHUTEIBHOTO aHaiu3a 3PQGEKTUBHOCTH pabOThl OJHON KOMIAHMM C MOKa3aTeNsIMU
Ipyrux, 6osnee ycrneumHsix, pupm [3]. beHumapkuHr npeacTaBiaseT co60i UCKYCCTBO OOHApYKEHUs
TOT0, 4TO JpyrHe JeNaroT Jydllle Hac U HM3y4yeHUE, yCOBEPLIEHCTBOBAaHHE U IMPUMEHEHHUE HX
METO0B pPaboThl. B OCHOBY 3TOro MeToja IOJIO)KEHO CpPaBHEHUE JAEATENIBHOCTH HE TOJBKO
NPEeNNpUATH KOHKYPEHTOB, HO M NEPeNOBBIX (UPM U3 JAPYrUX OTpaciied, a TakKe CpaBHEHHE
NOKa3aTelnel NeATeNbHOCTH NPEINPUITHS CETOHS C JKEIAacMbIMU 3HAUEHUSIMHU ITHX IOKa3aTenei
[4]. CpaBHEHHE U OIIEHKA JaeT BO3MOXKHOCTh YCTaHOBUTH, KaK padOTaeT MpeanpusTie, HaCKOJIbKO
JIOCTUTHYTA NIOCTaBJICHHAsS 11€J1b, KAKME U3MEHEHHS U COBEPILIEHCTBOBAHKE B MPOIIECCE YIIPABICHUS
BIUSIOT Ha (YHKIIMOHHPOBAHUE MPEANPUATHS, KaKyI0 MO3ULHI0 3aHUMAET MPEINpHUsITHE CPeau
KOHKYpPEHTOB [4].

VuursiBas cneuuduxky pabotrsl ATII Heobxoaumo, dYTOOBI B OCHOBY OIpeNEiIeHHs
KOHKYPEHTOCIIOCOOHOCTH, HCIIOJIb3YSl METOJIUKY OCHUMAapKETHUHIa, OBLIM IMOJIOKEHBI MOKa3aTelH,
XapakTepusyromue  (QUHAHCOBOE  COCTOSIHME U JIeNOBYK0  AKTUBHOCTb  MHPEANpPUATUN
aBTOMOOWJIBHOTO TpaHcmopTa. /[lng ompeneneHuss ypoBHS KOHKYPEHTOCIOCOOHOCTH JOJDKHA
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dbopMupoBaTbCA UM UCIOJB30BaThCS Liedasi CUCTeMa ToKa3aTeliel, Y4YWThIBAaIOIIas BIIMSHUE
pa3sHo0Opa3HbIX (HaKTOPOB, OTPAKAIOIIUX PA3TMYHBIC €€ ACTICKTHI.

DUHAHCOBOE COCTOSIHUE SBIACTCS BAXKHEHIIEH XapaKTEPUCTUKOW JEJIOBOM AKTHUBHOCTU U
HajnexHoctn yoboro ATII u sBugercs rapantoM >(QQGEKTUBHOW peanu3aiiil YKOHOMHYECKUX
MHTEPECOB BCEX YYACTHUKOB XO3SHCTBEHHOW NEATEIBHOCTH KaK CaMOro MPEINpUATHS, TaK U €ro
HapTHEPOB.

CornacHo MeTOOUKHM O€HYMapKeTHHra OMNpENENAIOTCS TPYMNbl IOKa3aTeneil, COoriacHo
KOTOpBIM Oy/leT TpOBOIUTHCSA cpaBHeHHE. lIpoanamusmpoBaB mokazarenu paborer ATII,
HEO0OXOIUMO OCTAHOBUTHCS Ha CIEAYIONIUX:

1) T0XOMHOCTB;

2) 3 peKTUBHOCTD YIIpaBJICHUS;

3) nenoBasi aKTUBHOCTb;

4) TMKBUJTHOCTb U PHIHOYHBIE TTO3UIUH.

DT0 MO3BOJIET MOAOUTH K ompeneicHuio KoHkypenrtocnocoonoctu ATII Gonee moapodbHo U
TouHo. Cpeau HCXOAHBIX I[OKAa3aTelei OICHKM HMMEIOTCSl HTOTOBbIe, pe3yJbTaTUBHBIE,
XapaKTepU3YIOIKe 00bEM MPOJICIaHHON PaOOTHI (YCIIyT), MPUOBLIb 32 OTYETHBIH MEPUOI.

B ochoBe pacuera mnokazareneil KOHKYPEHTOCIIOCOOHOCTH JIOJDKHO OBITh CpaBHEHUE
OPEIIPUATHH MO0 KaKJOMY I10Ka3aTeat0 (PMHAHCOBOI'O COCTOSIHUSI C YCJIOBHBIM IPEIIPUSITUEM,
UMEIOLTUM HAUTy4IlIie Pe3yabTaThl IO BCEM CPaBHUBAEMBIM MTOKA3ATEIISIM.

Takum oOpa3om, 0a30d JUIsI TOJMYYEHHS OLEHKH KOHKYPEHTOCTIOCOOHOCTH MPEIIpPUSTHS
ABIIAIOTCS HE CyOBEKTUBHBIE MPEANOIOKEHHS SKCIIEPTOB, a CIOXKHUBIIMECS B PEAbHON PHIHOYHOM
KOHKYPEHIIMM HanOoJjee BBICOKHE PE3yJbTaThl U3 BCEH COBOKYITHOCTH CPAaBHUBAEMBIX OOBEKTOB.
DTaJOHOM CpaBHEHUs KakK Obl SIBISIETCS CaMblii yAaWIMBBIA KOHKYPEHT, Y KOTOPOTO BCE MOKa3aTelu
camble JIy4YlIlne.

BrpiBOoabI

Jns ompeneneHusi KOHKYPEHTOCIIOCOOHOCTH MPOAHAIH3UPOBAHBI PA3IMYHBIE METOJUYECKUE
MOJXO/bl U C/IE€TaH BBIBOJ, YTO KOHKYPEHTOCHOCOOHOCTh MOXKET OBbITh ONpE/eleHa TONbKO MyTeM
COIOCTABJICHHUS HECKOJbKHUX AaHAJOTUYHBIX OOBEKTOB M IMPEACTaBISET COOOW OTHOCHUTENIbHBII
nokasarenb. g 3TOro mojoiaeT MeToiuka OeHUMapKeTHHIa, YTO JAacT BO3MOXHOCTh YBUJIETH
ATII cBoM cnabble ¥ CUJIbHBIE ITOKA3aTENH 110 OTJACIbHBIM HAlPABICHUSIM J1€ATEIbHOCTH U MPUHATH
HE00XO0/IMMBbIE BBIBO/IbI U PELICHUS IS YIyqlIeHUs 3 (HEeKTUBHOCTH paboThI.
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Boaorcbknx B.C. BeHUMapKiHr sIK iHCTPYMEHT MiIBHIEHHS] KOHKYPEHTOCIPOMOKHOCTI
aBTOTPAHCIOPTHHUX MiANPUEMCTB

Anomauia. Y cmammi 3anponono6aHo GUKOPUCMAHHA MemOOuKu OeHUMAapKinzy 0
BU3HAYEHHS KOHKYPEHMOCHPOMONCHOCII NIONPUEMCIE MPAHCNOPMHOL chepu, a maxKoic 8UHAYEHI
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NOKA3HUKU O NOPIGHAHHA O0CNI0NCYBAHO20 NIONPUEMCMEA 3 KPAWUMU 3PA3KAMU 8 2ay3i
8I0N0BIOHO 00 0OPAHOT MEMOOUKU.

Knwuoei  cnosa:  aemompancnopmue  nionpuemcmeo,  OEHUMAPKiHZ,  NOKA3HUKU,
KOHKYPEHMOCHPOMOIICHICMb, NOPIGHAHHA, OYIHKA

Bolotskykh V. S. Benchmarking as a tool to improve the competitiveness of motor
transport enterprises

Abstract. The article proposes the use of benchmarking techniques to determine the
competitiveness of transport sector enterprises, as well as identifies indicators for comparing the
studied enterprise with the best samples in the industry in accordance with the chosen methodology.

Keywords: motor company, benchmarking, indicators, competitiveness, comparison, assessment.
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HHPOBJIEMbBI PA3BUTUSA MAJIOT'O BUSHECA B CO®EPE
TPAHCHHOPTHBIX YCJYT B PECIIYBJIUKE Y3BEKUCTAH

Annomayua. B cmamve paccmompenvi npeonpuHuMamensckas 0esamenbHOCmb,
meopemuyeckas 3HaYuUMoCms NPeOnPUHUMAMENbCKOU 0essmeabHOCU U NPOoOIeMbl
6 pazeumus Mano2o busHeca.

Knioueswvie cnosa: I[Ipeonpunumamenscmeo, manviti dusHnec, ungpacmpykmypa,
uneecmuyus, 3¢pexmusHocmo

IlocTanoBKka 3aga4un

[lon npeanpUHUMATENBCKONW JIE€ATENbHOCTBIO JICKUT MOTUB MPUOBUIBHOCTU. BakHbIM
HalpaBJIeHUEM TOAJCPKKH Pa3BUTHUS Majoro OusHeca B cepe TPaHCHOPTHBIX YCIYI, Hapsay C
IIPABOBBIM M OpPraHU3alMOHHBIM, SBIIIETCS PECYPCHOE O0OecleueHue, KOTOpOE COCTOUT U3
(uHAHCOBOM, UMYILIECTBEHHOH M KaJIpOBOM MOAJEPKKU MaIbIX NpeAnpusaTuid. OCHOBHBIM KaHAJIOM
npsMoro (UHAHCOBOTO coneicTBus pasButuio MII sBnsiercs cuctema GOHIOB MOAIEPKKH MAJIOTO
Ou3Heca uepe3 KpeAUTOBAHHE OTAEIbHBIX INPOEKTOB WIM MPEANPHUITUH, a TAKKE Yepe3 CUCTEMY
TapaHTUHHBIX MEXaHU3MOB (PUHAHCOBOW MOMICPKKH. AKTYaJIIbHOW TpoOIeMOil B pa3BUTHU
UHQPACTPYKTYpPbl M POCTE HKOHOMHKHM SBISETCA HOJAEpP)KKa Majoro OusHeca B cdepe
TPAHCIOPTHBIX YCIIYT.

enb padoTsl

]_IGJ'IBIO JTAaHHOM pa6OTI)I ABJIACTCA UCCICAOBAHNEC BO3MOKHOCTU IMOAACPKKHU MaJIOTO OusHeca B
Pa3BUTHU 3KOHOMUKHU CTPAHBI.

OcHoOBHAA YaCTh

Hcropuss MUpOBOM LIMBWIN3ALMKA CBUJETEIBCTBYET, YTO TJIABHOM IBMKYILIEH CHIJION pa3BUTHSA
HSKOHOMHUKH SIBJISIETCSl MpeANnpUHUMATeNbCcTBO. (COCTaBUTENb W3BECTHOI'O TOJKOBOTO CIIOBaps
B.M.lane mucan: «bbITh NpeANpUHUMATENEM — 3HAUUT PEIIMTHCA HCIOJIHUTH cBoE neno» [l].
[TpennpuHUMATENLCTBO — pa3HOOOpa3Has J1eATENIbHOCTh, HAllpaBJIEHHAs Ha IOJIydeHUE MPUOBLIN
nyTeM obecriedeHus: norpedureneil Topapamu u ycayramu. [lpeanpunHumarenbekas qesTeaIbHOCTD
BCErJia OCYLIECTBISAETCS O] CBOM CTpax M PUCK, MOJ CBOIO UMYILECTBEHHYIO OTBETCTBEHHOCTH B
OCHOBE KOTOPOH JIEXHUT MOTUB npubObuibHOCTU. Kak yrBepxnan I'. dopaa, y Hee HET SKOHOMUKH,
HET phIHKA U OM3HEca, y Hee ecTh nmotpeduTenu [2]. PeanpuHUMAaTeIbcTBO OPraHUIECKH CBSI3aHO C
KOHOMHUECKOW cBoOo10M. Tak Hanpumep, M.dDenbio, aBTop KHUTH «IIpennpruHUMaTeTbLCTBO — 3TO
cB00OOAa», CIENYIOMMUM O0pa30oM TPAKTyeT CBSI3b MpeAlpHUHHUMaTeNnbcTBa U cBoOOoAbL. 1o denbio,
HKOHOMHYECKasi CBOOO/a BKIIIOUAET B c€0s MPaBO HA YACTHYIO COOCTBEHHOCTb, HA SKOHOMHUYECKYIO
WHUIIMATUBY, Ha CBOOOY CO3/aBaTh M PacTOPraTh COOOIIECTBA IO CBOEMY COOCTBEHHOMY BHIOODY.
CBo06oHOE O0IIECTBO MPU3HAET 3TH MIPaBa HE TOJBKO MOTOMY, YTO OIBIT IMOKA3bIBAET, YTO MPU UX
MOCPEACTBE MOTYT OBITh JIOCTUTHYTHI BBICOKHE YPOBHM BBICOKOW MPOU3BOAUTENBHOCTH. OHHU
IIPU3HAIOT UX 10 JBYM IPYT'MMH, HE MEHEE BaKHBIM PUUMHAM.

Boigaromuii  5KOHOMHCT, CHEIUMAJIbHO HM3y4YaBIIUMN NPEINPUHUMATENBCTBO KaK SIBJICHHE HU
¢ynkuuu, naypear HoOeneBckoit mnpemun @pugpux @Pon Xaiiek HepaspbIBHO CBS3bIBAT
NpeIIPUHUMATEIBCTBO CO CBOOOJON 4eNnoBeKa, MCKIIYAIOIIEeH €ro MOJAYMHEHHE BOJIe APYTUX
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Jmoniel, Ho, 6e3ycloBHO, coo0Opasyromelcs ¢ 3akoHaMH TpakaaHckoro obmecta. ©.Don Xaiiek
CUMTAET, YTO JIMYHASI HE3aBUCUMOCTH TIO3BOJISICT YEIIOBEKY HarboJiee MPOyKTUBHO PACTIOPSIUTHCS
CBOMM SKOHOMHUYECKHUM ITOTEHLHAATIOM.

Manble npeaupusTus — 3TO0 ocodasi Ipymia MNPEANPUsATUN, OTHOCSIIUXCS K CUCTEME Maloi
SKOHOMMKH, KOTOPOH rOCYyIapCTBO OKa3bIBAET COACHCTBHE, IPOCTaBIsAs (DMHAHCOBYIO, IPABOBYIO U
Ipyryio mnoaaepxkky. OCHOBHBIMH 3aJauaMHd MaJIOTO TPEANPHUSATUS SBISIIOTCA: COJEHCTBHE
Haubosee MOJHOMY YJOBJIETBOPEHHIO MOTPEOHOCTEH HaceleHHWs B TOBapax U yciayrax, B
IIPOMBILUICHHOW ¥ CTPOUTEJIBHOW IPOAYKLUH, 4 TAKKE BBIIYCKY JKCIIOPTHOM INPOAYKLIMHM Ha
OCHOBE OBICTPOr0 HAJIAXKUBAHUS €€ MEJIKOCEPUIHOTO MPOU3BOACTBA: OoJiee mojHOoe U AP dEeKTUBHOE
HCII0JIb30BAaHHUE MECTHBIX ChIPhEBBIX PECYPCOB U OTXO0JI0B IMPOU3BO/ICTBA; IIIUPOKOE MUCIIOIB30BAHKE
CBOOOAHBIX TPYIOBBIX PECYPCOB, a TaK)KE HEJOCTATOYHO COIHUAIBHO — 3aIIMIIEHHBIX TPYIII
HACEJICHUs, YCKOPEHUE BHEJIPCHHSI HAYYHO — TEXHUYECKHUX JIOCTHKEHUH, (POPMUPOBAHKE TIIAHOBO-
PEryaupyeMoro peIHOYHOTO XO351CTBA.

BakHelmyM HMHIUKATOPOM AaKTHUBHOM XO3AHCTBEHHOW JEATENbHOCTU CYOBEKTOB MaJoro
Ou3Heca B OTpacisiX SKOHOMHKH SBIISETCS 00beM OCBOSHHBIX MHBECTULIMH. brarogaps co3maHHbIM
B CTpaHe OJIarompusiTHBIM  YCJIOBHSM, CYOBEKTaMH Majoro OW3Heca ©  YacTHOTO
npennpuHuMareabcTBa B 2016 rogy B 95KOHOMUKY ObUIM BHECEHBI MHBeCTHIIMH Ha 19482,8 mupg.
cyMm, uto Ha 18,7% Baire nmokazarens 2015 rona.

be3 rocymapcTBeHHON TONJEPKKM Pa3BUTHUS  MaJoro  MpeJIpUHUMATENbCTBa, 0€3
COBEPIIECHTCTBOBHAMS (DOPM MOIEPIKKH U MEXaHU3Ma PETyIUpOBaHMsI Majblii OM3HeC He crioco0eH
YCIEIIHO MPOTUBOCTOSCTh KOHKYPEHTHOM OopbhOe KpymHOMY KamuTaly, OTCTauBaTh CBOU
YKOHOMHYECKHUE, TOJUTUICCKHE U COIMAIbHBIC HHTEpeChl. OO0 3TOM CBUJICTEIHCTBYET BECh OIBIT
pa3BUTHS MUPOBOW SKOHOMHKH: B HACTOsIIee BpeMs B OOJBUIMHCTBE Pa3BUTHIX CTPaH JCHCTBYET
HE TOJIbKO AHTUMOHOIOJBHOE 3aKOHANATENbCTBO, HO W CYIIECTBYET pa3JIUYHbIC BHUIBI
rocyIapCTBEHHOU MOAIEPKKHU Majoro MpearpruHUMAaTeIbCTBa, 0COOEHHO HA CTAPTOBOM JTarle.

Mapkc paznuuaer Tpu CTaguu IMOJHOTO Ipolecca OOpallleHusl WM KPYyroBOpOTa KaruTaa.
CHauana KalWTaJUCT BBICTYNAET KaK IOKYIAaTelb; HalpUMEpP, XJIOMOK, KaMEHHBIM yroiab H
pabouyto cuiy. [lanee, oH noTpedseT KyIUIEHHOE ChIphe, BCIIOMOTaTelbHbIE BELIECTBA U PabOUyIO
CHUIY, IPOU3BOJIS TOBAp, HApUMep, MpsKy. HakoHell, OH BRICTYMAeT Kak MpojaBel, oopaiias CBOi
ToBap B JeHbru. OTCIOfa, SCHO, YTO TOJHBIM TMPOIECC OOpalleHus WIM KPYroBOPOT KamuTaja
BKJIFOYaeT B ce0s, KpoMe TMepeMeHbl pyK win mepemenienns karnutama (Umlauf), - cam mporece
npousBojcTBa. [lostoMmy Mapke oriamuaer kpyrosopor kamutaima (Umschlag, Kreislauf) or
obopota win nepemenienns kamutara (Umlauf). Bpems kpyroBopora kamurana U €CTh BpeMs, B
TEYEHUE KOTOPOTO JEHCTBYET MaHHBIM KamuTall, HE yTpauuBas CBOCH WHIWBHUIYAIILHOCTH, HE
MOBTOPSISl TPOMJIEHHBIX UM CTAUN WM, KaK TOBOPUT MapKc: «3TO €CTh NMepuoj, HAUMHAKOIIUICS C
MOMEHTA 3aTpaThl JAHHOIO KaluTala U OKAaHYMBAIOIIMIICA BO3BPATOM KalHTalla K €ro MpeXHeu
dbopme» [3].

Takum 00pa3om, BaKHBIM HAMpaBICHHEM IMOIJCPKKU PAa3BUTHS MaJIOro OW3HEca, HapsAy C
MPaBOBBIM M OPTraHU3AIMOHHBIM, SBIISIETCA PECypcHOE OOecleueHne, KOTOPOE COCTOST U3
(GbuHAHCOBOH, UMYIIIECTBEHHON U KaJIPOBOM MOJIEPKKU MATBIX IpeaAnpusTuii. OCHOBHBIM KaHAJIOM
psIMOTO (PUHAHCOBOTO cojeiicTBus pazsutuio MII siBisieTcs cuctema (GOHIOB MOAIEPKKHA MAJIOTO
Ou3Heca uyepe3 KpPeIUTOBAHHE OTAEIBHBIX MPOEKTOB WIHM MPEANPHUSATHH, a TaKkKe uepe3 CHCTEMY
TapaHTHUIHBIX MEXaHU3MOB (DMTHAHCOBOW MOACPIKKH.

Co3nanue cHuCTeMbl TOCYJApCTBEHHOM U HEroCyAapCTBEHHOM MOJATOTOBKH KaJpoB s
PBIHOYHOM IKOHOMHKHU H, B TIEPBYIO OU€pE/b, 32 CUET COBEPIICHCTBOBAHUS CUCTEMBI MOATOTOBKU
po(hecCHOHANBHBIX KaJpOB Yepe3 CYMIECTBYIONIYIO TOCYIapCTBEHHYIO0 00pa30BaTEIbHYIO CETh, TaK
Y 3a CYET aIbTEPHATUBHOTO 00pa30BaHUsI Yepe3 HETOCYAaPCTBEHHYIO CETh YUPEKICHUHN, TAKIX KakK
Ou3Hec — MHKYOATOp MMl MOATOTOBKH MpPEIIPUHUMATENEH, YIeOHO - JIENIOBBIE IIEHTPHI, YaCTHBIN
OM3HEC — IIKOJIBI, HETOCYIAPCTBEHHYIO CUCTEMY JUCTAHIIMOHHOTO OOYUEHHUS H JIp.

Manpiit O6uszHec, o0JafalomMii MO CPaBHEHHUIO C KPYMHBIM 3aMETHO MEHBIINM pPEe3epBOM
MIPOYHOCTH U YCTOMYMBOCTHU, OKA3aJICs MO MPECCOM COKpAIlEHUsI BHYTPEHHETO crpoca, HH(IAImn
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U3JIEPIKEK, CXKATHS MTPEIIIOKEHUS HHBECTULIMOHHBIX U KPEIUTHBIX PECYPCOB U YXYALICHUS YCIOBUI
BO BHEIIHETOProBOM €ATEIbHOCTU. B pe3ynbrare ero n1os B IpOU3BOACTBE NPOAYKLUUHU (YCayT) U
3aHSATOCTH, HE TOBOPs YK€ 00 MHBECTULMAX, OCTAETCsl KpailHE HEBBICOKOW M B LIEJIOM OH €Ille He
CTaJI MIOJIHOCTBIO OTIPENENAIONUM (PAKTOPOM B HAI[MOHAILHOW YIKOHOMHMKE.

B pa3BuTtuu Manoro 6M3Heca B TpPaHCIOPTHOM cepe 3aKpenuiics psiji HeraTUBHBIX TEHICHIINH,
BO MHOIOM  CBS3aHHBIX C  HEONArompuUATHBIM  IOJIUTHYECKUM, OKOHOMHYECKHUM U
IIPEIITPUHUMATEIBCKUMU KIMMAaTOM. K TakuM HEraTUBHBIM TEHACHIUAM OTHOCSATCS:

- HEJOJTOBEYHOCTh OOJBIIMHCTBA MENKUX (PUPM, OOYCIOBICHHAS HE TOJIHLKO HECTAOMIBHOCTH
MaKpPOIKOHOMHYECKON CUTYyalluu, HO U OTCYTCTBUEM CTHUMYJIOB K JOJITOCPOYHBIM MHBECTHLMSIM B
HKOHOMHKY Y30eKHcTaHa:

- 0ercrBo MEJIKOrO W CpeIHEero KamuTaja U3 IPOU3BOACTBA B cdepy NPEeUMYIIECTBEHHO

TOPrOBO - IIOCPEIHUYECKUX ONEPALUN U TUIATHBIX YCIYT:

-OTCYTCTBUE  CTaOWIbHBIX  CTPYKTYp,  OCYIIECTBISIOIIMX  (YHKIMH  MOJIEPIKKH
IpeIIPUHUMATEILCTBA, CBEEHUE NPOOJIEM K MEKBETOMCTBEHHOMY COIIEPHUYECTBY:

- crienu@uueckue QyHKIUU MOAJEPKKH Majloro OM3Heca MPUXOJUTCS MOCTOSIHHO COYETaTh ¢
YZIOBJIETBOPEHUEM OOILEIPEANIPUHUMATENBCKUX HYXJ (0OCOOEHHO B IUIaHE HHPPACTPYKTYPHOIO
o0ecrieyeHus), YTo TpedyeT 0coO0 3HAUUTENbHBIX CTAPTOB CO CTOPOHBI FOCYJapCTBA.

- B pe3yjbpTaTe Maljblii Ou3Hec B VY30eKkucTaHe B 3HAYUTEIIBHON CTENEHU TEpsieT JaxKe
KAauEeCTBEHHbBIC HUILN B IPOU3BOJCTBEHHON CTPYKTYpE.

- BBITECHEHHE OOJBIIMHCTBA MENKHX (UPM Ha TEepUPEepUI0 TEXHUYECKOTO IMporpecca H
pasBUTHsSL HOBBIX TEXHOJOIMH, OTpakalollee HX HECIOCOOHOCTh MEepeIOMUTh HETaTHBHBIX
NOCJIEACTBHUSI TPUMUTHUBU3AIMM BHYTPEHHETO CIPOCAa 3a CUET MPOphIBA HA AKCIIOPTHBIE PHIHKU.
[TonoxeHue OCIIOXKHSAETCS ellle U TeM, YTO HEeOOXOJUMOCTb OOpbOBI ¢ MHQIALUEH BO MHOTOM
JMIIAET TOCYJapCTBO AOCTATOYHOTO 00BbeMa (PUHAHCOBBIX PECYPCOB.

Manble mnpeanpusTHs OOBEKTUBHO 3aHMMalOT Oojiee Cladyr MO3UIMI0 Ha pPBIHKE 110
CPAaBHEHMIO C KPYIHBIMU U CPEAHUMHM IPEIIPUHUMATEILCKUMH CTPYKTypaMu. i UX BBDKUBAHUS
U pa3BUTHS, a TAKXKE peal3alliil UX MPEeUMYIIECTB, TpeOyeTcs TOCYIapCTBEHHAs MOAJEPIKKa,
0COOEHHO Ha CTapTOBOM 3Talle.

BO3HMKHYB Kak KOMIUIEKC CTPYKTYyp, oOOecrneuuBalomux YycioBus 3((eKTUBHOrO H
ycroituuBoro paszsutus MII, sddexkr mHPpacTpyKTypbl pacrnpocTpaHseTcs MO IIeTOYKe Ha Bce
cTaauy (pyHKIMOHUPOBAHUS M BOCIIPOM3BOJCTBA Majoro OM3Heca, HApACTaeT U YMHOXAETCs 110
Mepe nepexojia B cepy pacupezeneHus, oOMeHa U MOTpeOIeHHs.

Eme oaHo oOcTosiTenscTBa, KOTOPOE€ HEOOXOAUMO YUWUTHIBaTH MpU  (HOPMHPOBAHUU
KOHIIETITyalbHOTO ~ MOJAXOAAa K  CO3JAaHUI0  HMH(QPACTPYKTYpHOHM  MOMJEPKKH  MAJIOro
npeAnpuHuMarenscTBa.  MHQpacTpykTypa  oOnamaer  MHOTO(AKTOPHBIM — TPSIMBIM = |
OIIOCPEIOBaHHBIM BO3JIEHCTBUEM Ha BCE CTOPOHBI PA3BUTHUS MIPEATPUHUMATEIBCKON 1€ATEIbHOCTH.
B skoHOMHYECKMM CMBbICIE - 3TO OOecliedeHHe KOMILIeKca (PMHAHCOBBIX, HMMYIIECTBEHHBIX
OTHOILEHHUH, CIOCOOCTBYIOIIUX YCKOPEHHIO 3(PQPEKTUBHOrO M ycroWuuBoro paszsutuss MIL. B
COLIMAJILHOM — 3TO HAJEXKHBIH (QakTop M CIOCOO MPEOOJIEHUSI OTUYXACHHUS HaYMHAIOINX
npeArnpuHUMaresied  OT  CpPeACTB  NIPOM3BOJCTBA,  NPUBATH3alMM  T'OCCOOCTBEHHOCTH,
CTUMYJIMPOBAHUE TPYAOBON MAESATENBHOCTH JIIOJAEH M MOOWIM3alMU UX TBOPYECKHUX JEIOBBIX
BO3MOXHOCTEH, a Takxke (pOopMUPOBAaHUE CPETHETO CII0ST OOIIECTBA.

OrcyrcTBHE  LEIOCTHOM  NPOAYMAHHOM  TOCYJApCTBEHHOM  TMOJUTHUKH  pPa3BUTHUSA
UHPPACTPYKTYPhI MaJIoro OM3Heca MPUBOIUT K TOMY, YTO, C OHOM CTOPOHBI, CO3/Ja€TCsl BCE BCEMU
U OJHOBPEMEHHO, a, C JAPYrod, - HAOOp 3JEeMEHTOB WH(OPACTPYKTYPHl MPAKTUUECKH IO BCEH
TEppUTOpUN Y30eKHCTaHa JOCTAaTOYHO Y30K M OTpaHUYMBAETCS, B OCHOBHOM, WHKyOaTOpamu,
napKamu pa3JIMyHON HAINPaBJIEHHOCTH, OM3HEC — COIUAIIBHO — U y4eOHO — JIeNIOBBIMU IIeHTpamu. B
HaCTOsIee BpeMsl Ha3peja HacyllHas HEOOXOJMMOCTbh CHUCTEMAaTH3allMk 3TOro Ipolecca M
HAJIAKUBAaHUS CBSA3€M MeXAy caMHUMH D3JeMEHTaMH WHQPacTpyKTypbl, OOBEAUHEHHS HX B
pEeTHOHANbHBIE M OTpacieBble AacCOIMAllM, YCTAHOBJIEHMS OOIIMX KPUTEpUEB U CTaHAApPTOB
KayecTB M MHUHHUMAaJbHOTO Habopa yciayr, a TakkKe OLEHKH 3(P(GEKTUBHOCTH M YCTONYHMBOCTH
neiictByromeit nHppacTpykTypsl. CpencTBaMu yrnopsao4eHnuss 0O0beKTOB HHPPACTPYKTYPbl MOTYT
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CTaTh HMX AaKKpEJAWTAIlMs B MECTHBIX OpraHax BJAacTH, a TaKXe pa3BUTHE TNPOIECCOB
CaMOpETYJIMPOBAaHUS B paMKaxX NPO(ECCHOHATBHBIX AaCCONMANMA ¥ MPEAIPUHAMATEIIbCKIX
00BbEIMHEHNH, CO3/JTAHHE CHCTEMbl MOHUTOPHHTA HA PA3JIMYHBIX YPOBHSIX YIIPABICHHS.

Eme ogaum ¢akropam I pa3BUTHS Majoro Ou3Heca SBISETCS MH(OOPMAIMOHHBIA IMOTOK.
NudopmaTtuzamus — 3To obecriedeHrue CTPYKTYpUpPOBaHHOW MHpOpManuei (3HaHusIMH, GhaKTamu),
UMEIOIICH MPaKTHYeCKOe 3HAYeHHWE TMPU OOOCHOBAHMHM W PEIICHWH 3313y, CBS3aHHBIX C
OTIPENICIICHHOW JIeATENbHOCTRI0. WH(popMmanus ¥ TpeANpUHUMATEIECTBO B3aUMOCBS3aHBI U
OKa3bIBAIOT OOJBIIOE BIMSHUE HA PA3BUTHE COBPEMEHHON YKOHOMUKH. JTa B3aUMOCBS3b TPOXOTUT
yepe3 OM3HeC — KOMMYHHMKauu (Oupku, 0aHKH, KOMIIBIOTEPHBIE CETH, PEKJIaMy U T.J.), KOTOPBIC
OOBEAMHSIIOT OT/IENBbHBIE JIOKATBHBIC MPEANPUHUMATEIECKHE CTPYKTYPBI MKy OO0 U1 MUPOBEIM
omsHecom. Bmecte ¢ TeM, OM3HEC — KOMMYHHKAIIMU — 3TO B3aMMOJCUCTBHE, OOIICHHE HAa OCHOBE
uHpopmanuu. [IpeqnpuHUMATETHCTBO KaK TBOpPYECKAsl NEATEIBHOCTh, CBSI3aHHAs C PHUCKOM,
KOTOPBII BO3HHMKAET IPH pEaM3allid HOBBIX OW3HEC — HJEH, TpeOyeT pa3iUdYHBIX OHW3HEC —
KoMMYyHHKaIi. CTporo ropopsi, 0e3 KOMMYHHKAIIUU HET U IPUOBLITH.

Jlnst ycrenrHoro BeleHusl Aejia HeoOxoauMa uHpopMaims 0 KOHKYPeHTaX, phIHKax, OaHKax,
[[eHaX, MOCTABIIMKAX U MOKYMATeIsIX. B yCIOBHSX jKeCTKON KOHKYPECHIIMH COBPEMEHHOTO OM3HEeca
ONEPaTUBHOE TMOJIyYCHHE HEOOXOAMMOM Il TPUHATHS peIleHUS HWHQOpPMaluu — OCHOBa
3¢ (HEeKTHBHON ACSITETLHOCTH PEIITPUHUMATEITHCKOW (PUPMBI.

Ocob6oe 3HaueHue NpUOOpETaeT IIeJICHANIPAaBICHHAass M THUOKas TOCyJapCTBEHHAs TOJUTHKA
WHBECTUIIMH B 3Ty cdepy ACATCIHHOCTH, KOTOpas IMO3BOJMIA Obl B YCIOBUSX OTPAHHMYCHHBIX
OFO/DKETHBIX CPEICTB JieJaTh COOTBETCTBYIOIIME KAIMTAIBHBIC BIIOKCHHS Ha KJIFOUEBBIX
HAPABIICHUSAX HHPOPMAIIMOHHOW PEBOIIONMH. MOXHO C YBEPEHHOCTBIO YTBEPKIATh, YTO OJHUM
U3 TaKuX HaNpaBJICHUN SBISETCS CO3MaHHe WHGOPMAIMOHHONH ceTH sl cepbl Mayoro
PEIIPUHAIMATEIHLCTBA - OCHOBBI (JOPMUPOBAHUS PHIHOYHON SKOHOMHUKH.

CknaiplBaroIasicsi  CUCTeMa  TOCYJApCTBEHHONM  TOJJICPKKH ~ pa3BUTUS  MAJIOro
peIIPUHAMATEIIHLCTBA B Y30€KHUCTaHe, KaK OJHOTO M3 BaXHEUIUX (HaKTOpoB (GOPMUPOBAHUS U
pErylupoBaHUs PHIHOYHOM SKOHOMHKH, IOKa €Ille HE HOCHUT LIeTIOCTHOTO XapakTtepa. He 10 koHIa
0TpaboTaH MEXaHHW3M B3aWMOJCUCTBHS MEKIY PECHyOIMKAHCKUM W PETHOHAIBHBIM 3BEHBSIMH T10
OCYIIECTBIICHUIO E€IUHOW TMOJUTUKH B o0nactd (OpMUPOBAHMS U TOAECPKKHA MAJIOro
peIITPUHIMATEITHCTBA.

Jlo cux mop HE CHCTeMAaTHU3MpPOBaHBI LT W HE pazpaboTaHa KOHIEMIHS PETHOHATHHOU
9KOHOMHYECKOU TIOJTUTHKY, HE OMPEICIICHBI TPHOPUTETHHIC 33a9l U MEXaHHU3M UX PEaTH3aIiH 110
MONJEP)KKE W  HUCIOIB30BAaHUIO HETOCYNapCTBEHHOIO CEKTOpa B HHTEpecax HaceleHHUs
V30ekucrana.

Bes  cuctema mopmepiKKM  pasBUTHS  Maloro NPEANPUHUMATENbCTBA JOJKHA  OBITH
OpraHM30BaHa C YYETOM pa3rpaHUYCHH TMOJHOMOYMN Ha BCEX YPOBHSAX TOCYJAapPCTBEHHOMN
CTPYKTYpbl H JIHCTBOBATh 10 YETHIPEM OCHOBOIOJIATAIOIIMM HAIPABICHUSAM: IPABOBOM,
COLIMATTbHOM, YKOHOMUYECKOM U OPTaHU3AIMOHHO — TEXHUYECKOM.

Ha ypoBHEe TeppuTOpHANbHBIX O0pa30BaHUN HEOOXOAMMO OCYIIECTBISATH JICTATBHYIO
pa3paboTKy PETMOHANBHBIX MPOTPAMM Pa3BUTHS MAJOTO MPEANPUHUMATEIHCTBA, OMpPEIeICHHE
MPHOPUTETHBIX HAMPABJICHWH, TPEOYIOMMX TMOJCPKKH B TIEPBYIO OdYepeab C y4EeTOM
HAI[MOHAJILHBIX, MPUPOAHO-KIUMATHYECKHX, HCTOPHUECKUX U JApyrux ocobeHHoctedd. Ha
PETHOHAILHOM YPOBHE JIOJDKHA OBITH PEIICHBI BOMPOCH aKKyMYJIMPOBAHHS JICHEKHBIX CPEICTB U
MIPUBJICYCHHS YaCTU KPYIMHOTO KamuTana sl pa3BUTHS U MOJACPKKU TPHUOPUTETHBIX HAMIPABICHUN
MaJjioro 6usHeca.

KoHkpeTHbIe HalpaBiIeHUs Pa3BUTH MAJOTO MPEeANPUHUMATEIHCTBA U OCHOBHBIE (DOPMBI IO
€ro TOJIIICPKKE MOTYT OBITh CIICTYIOIINE:

- OIIEHKAa COCTOSIHUS pa3BUTHS MaJloro OM3HEeca B rOpoIax M pailoHax;

- OIICHKA MaTePUATBHBIX U TPYAOBBIX PECYPCOB ISl PA3BUTHS MAJIOT0 MIPEIITPHHIMATEIHCTBA.

Tak, omeHka MaTepuajbHBIX TPYAOBBIX pECypCOB dYepe3 TMPOBEACHHE COIUAIBHOTO
MOHHTOPHHTA CPEIH PA3NIMYHBIX JIEMOTpapUUECKUX TPYI HACEJICHHUS ITO3BOJISET ONMPEACITUTh
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YCIOBUSL M BO3MOKHOCTH HMX YYacTHS B TNPEINPUHUMATEIbCKON JESITEIFHOCTH, a TaKkKe
paspabotath Oosee 3(pPEKTUBHYIO CHCTEMY MOMJCpKKH. V3yueHue pblHKAa TpyJda C MOMOILBIO
IPOBEJICHUSI COLMOJOTMYECKUX OIPOCOB, BKIIOYAIOIIMX OIECHKY JKENaHWs, BO3MOXHOCTEH U
TOTOBHOCTH KHTEJCH MaHHOTO PETMOHA 3aHUMATHCA NPEANPUHUMATEIBCKON J1eSTeNbHOCTHIO
HIO3BOJIUT CHSTH PSAZ MPOOJIEM 110 COIMAIBHON 3aI[UTE HACSICHHUS.

Kpome TOro, AOIKHBI OLEHHBATH HJAEH MU TPOEKTHI MO PA3BUTHIO MAJBIX MPEANPHUATHH,
PACCUUTHIBATHCS MX AKOHOMHYECKas 3¢ PeKTHBHOCTh. CHCTeMa MOAICPKKH MOKET BBIPA3UTHCS B
TuQGepeHIIMPOBAHHOM MOIX0AE K Pa3BUTHIO MPHOPUTETHBIX HANPABICHUN CO CTOPOHBI MECTHBIX
aIMUHHCTPAIMH, TPIMEHEHUH MPAKTUKU JIBTOTHOTO HAJIOTOOOJIOKEHHS ISl 3TUX HAlpaBlICHUN B
COYETaHUHU C JKECTKHM (B COOTBETCTBUU C 3aKOHOAATEIBCTBOM) IOAXOJOM K IPYTUM BHIAM
IpeANPUHIMATENBCTBA.

Takum oOpa3om, 0e3 MOKHOrO BHMMAaHHUS K MajoMmy OW3HECY, phIHOYHAs SKOHOMHKA
PecriyOnukn Y30ekncTaH HE MOXKET Ppa3BUBAThCS YCKOPEHO, CTAOWIIBHO M IIEJICHAINPABIICHO.
[TprOpUTETHBIM SIBIIIETCS pelIeHue Mpo0IeM SKOHOMUYECKOH MOJIUTUKU B YCIOBHSX IMEpexoja K
[MBUJIM30BAaHHOW PHIHOYHOI SKOHOMUKE. BMecTo momepKku 1 co3aHusl caMbIX OJaronpusTHBIX
YCIIOBHU JUISI Pa3BHTHSI MAJIOTO TPEANPUHUMATEILCTBA, B YeM JIOJDKHO OBITh 3aMHTEPECOBAHHO
ar000e TOoCynapcTBO, B HAICH CTpaHe HaOJoJaeTcst ociaallieHHe TOCYAapCTBEHHOW MOIJICPIKKH,
aJIMUHUCTpPATHBHBIE Oaphephl, «y3KHE MECTa»; B HOPMAaTHBHO-IIPABOBOW 0a3e: BCE elIe TsDHKEIoe
HaJIOTOBOE OpeMsi, HEeI0CTaTOYHOCTh HAYaJIbHOTO KallMTalla, CJI0KHOCTh HAaXOXK/IeHHUs (PHMHAHCOBBIX
UCTOYHHKOB M HMHBECTHUIIMOHHBIX PECYpPCOB, TPYAHOCTH MOJYYCHHUS JHM3MHIOBBIX YCIYT, COBITa
NPOYKIIUH, BEICOKAs apeH IHAs TIaTa u JIp.

Cpenu mpoOieM, He MO3BOJIAIOMIMX ITOJHOMACIITAaOHO peann30BaTh IMPOLIECC WHBECTULUH B
NpEANPUHIMATEIBCKOM CEKTOPE SKOHOMHKH - HEJOCTaTOYHOCTh PEKJIAMHO-WH(POPMAIIHOHHOTO
obecrieuenns. B cramuum cozmanust HaXOAUTCS MHPOPMALMOHHOE 0OecreueHe MPOeKTOB B IUIAHE
ONTUMAJIBHOTO pa3MEUICHUS! MPOHM3BOACTB C YYETOM NPUOPHTETHBIX HANpPaBICHUN pPa3BUTHUS
orpacieii u pernoHoB. CHIXKAETCs YPOBEHb NPOPAOOTAHHOCTH IIPOEKTOB, HEIOCTaTOK
NOTEHIMAJIBHBIX KOHKYPEHTOB, CHIPHEBBIX U PECYPCHBIX BO3MOXKHOCTEH W T.I. Jlisi OONBIIMHCTBA
NpeANpUHUMATENeH TPYIEH IOMCK COBPEMEHHOTO O0OpYJOBaHHS M TEXHOJOTHH, 3apyOeKHBIX
MapTHEPOB, BEJMKHU CIIO)KHOCTH BBIXOJ]a Ha BHEIIHHWE PHIHKU. B umcie caep)KWBaronux MpUYHH -
HECOBEPILIEHCTBO MEXaHM3Ma MpefocTaBieHus rapantuil mms MII, He cmocoOHBIX 00ecneuuTb
UMYIIECTBEHHBI HAJIOT, OTCYTCTBHE YydY€Ta pPBIHOYHOM CTOMMOCTH 3aJIOTOBBIX aKTHBOB
KpEeIUTOIoNyyaTeass Hpu MpoLeaype 3alloTOBOro 00eCreyeHHs HHBECTUIMOHHBIX IPOEKTOB;
CIIO)KHOCTh ~ MEXaHHM3Ma TIPOXOXKACHUS HMHBECTHIIMOHHBIX TPENJIOKEHUH 10  OTKPBITHS
(uHaHCHUPOBaHMS, a TAaKXKe BBICOKAs Ul HAUMHAIOIIMX YAaCTHBIX MpeInpuHUMAaTened CTOMMOCTb
MOJITOTOBKHA MHBECTUITMOHHBIX MPOEKTOB.

CymiecTByIOIMA MeXaHU3M TPHUBJICYEHUS HMHBECTHLIMHA B MPeIIPUHUMATEIbCKHA CEKTOp
HKOHOMHKH HYXIAeTCs B JTaTbHEUIIIEM COBEPUICHCTBOBAHUN HOPMAaTHBHOTO OOECIIeUeHHsl B TIaHE
CTUMYJIUPOBAHMSI 3aMHTEPECOBAHHOCTH KOMMEPUYECKUX OAHKOB B KPEAUTOBAHUU MAJIbIX U YaCTHBIX
OpEINpUsATHA, a TakkKe B pa3padOTKe HOPMAaTHBHO- MPABOBBIX OCHOB OOpa3oBaHUS U
(YHKIMOHUPOBAHUS M JIPYTMX (UHAHCOBBIX WHCTUTYTOB, MPEIOCTABISIOMIUX CpEJICTBA JUIs
Pa3BUTHS YaCTHOTO OM3HECA M MAJIOTO MPENPHHAMATEIHCTBA.

CymiecTBeHHBIM (PAaKTOPOM pacIIMpeHHss (PMHAHCOBBIX PECYpCoB, MPHUBJIEKaeMBIX B chepy
NpeINPUHIMATENBCTBA, MOXET CTaTh H3MEHEeHHEe (OpM HCIONB30BAHUS TOCYAapPCTBEHHBIX
CPEICTB, MEpPexXo] OT BbLAAYM JBFOTHBIX KPEAMTOB K KOMIIGHCAIIMM pPACXOJO0B Ha JIEJI0BOE
COIIPOBOKJICHHE TPOEKTOB, HA CTPaXOBaHHWE W TPEAOCTABICHHE TOCYAapCTBEHHBIX TapaHTHH
OPEANPUATHS, MAJIOr0 M YacTHOTO NPEANPUHUMATENBCTBA MpPHU MOJYYEHHMH HMH KpPEAUTOB B
KOMMEPYECKUX YUIPEIKICHHSIX.

3TO MO3BOJIUT MpPU TOM K€ 00bEME TOCYJapCTBEHHBIX BIIOKEHHH 3HAUUTENBHO YBEIUYHUTH
WHBECTUIIUN KOMMEPUYECKUX CTPYKTYp, B NEPBYIO ouepeab OaHKOB, MHTEHCH(HKAIUS OCBOCHUS
UHOCTPAHHBIX KPEAMTHBIX JIMHHWHA; MOBBICUT YpPOBEHb MPOPAOOTAHHOCTH WHBECTHLIMOHHBIX
npoekToB. Clieyer WMeTh BHIY, YTO JUIS WHOCTPAaHHBIX WHBECTOPOB KPYIHBIC MPEIIPUSTHSI
ABISAIOTCS  OoJiee TMPUBJIEKATENbHBIMHU, a Majible CTPYKTYphl HE OCOOCHHO HWHTEPECHBI.
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HecoBepiieHCTBO HAJIOTOBOM CHUCTEMBI, cllabasi pa3BUTOCTh COIMAIBHOW WHOPACTPYKTYPHI,
HE/OCTaTOYHasi TMpaBoBas 0aza, TPYIHOCTH ¢ OOOpPYJOBAaHHMEM U COBPEMEHHBIMU TEXHOJIOTHUSMHU
TaK)Ke He MO3BOJISIOT PACKPHITHCS B MOJIHOM Mepe MOTEHIHaly Majloro Ou3Heca.

MHorue HHOCTpaHHbIE HWHBECTOPbl CUMUTAIOT HAllly HAJIOIOBYI0 CHCTEMY CIIOKHOM H
3anmyraHHOM. HecmoTpsi Ha ocBOOOXkIEHHE MPEANPUSTHII C WHOCTPAHHBIMH HMHBECTULIUSMHU OT
HAJIOTOB Ha UMYIIECTBO, OHU IUIATAT OOJBIIOE KOJMYECTBO IPYTUX HAIOroB. Takke 0OCTOUT Jerno
U C MaJIbIMU NPEATIPUITHIMHU.

Hango oTrmeTuTh, UTO HAOroBas CUCTEMA IOCTOSHHO COBEPIIEHCTBYETCS B COOTBETCTBUU C
HaIlpaBJICHUEM 3KOHOMHUYECKON MOJUTUKH TOCYAAPCTBA M C YYETOM MPAKTUYECKON peanu3auuu
JEUCTBYIOIIUX HAJIOTOB.

Haubonee BakKHBIM HampaBlieHUs MOJIJEPKKU CO CTOPOHBI TOPOACKUX CTPYKTYp, KOTOPYIO
HAJCIOTCS TTOIYYUTh U CPEIHUE NPEANPUATHUS, CICAYIOLIUE!

- Uerkas v 1OCTaTOUYHO OTKPHITAs cxemMa (PUHAHCOBOW MOMOIIH:

- CTaOWIBHOCTD MPABOBBIX HOPM M JIPYTUX HHCTPYKTUBHBIX JOKYMEHTOB, PETYIUPYIOIIUX
JeATEIbHOCTh IPEIIPUHUMATENCH:

- Co3/1aHue onpeiesieHHbIX HAJIOTOBBIX U APYTUX JbIOT JUIs IpeANpUHUMATENeH U JIp.

Kak moka3piBaeT pealbHbIl XOJ COOBITHI, MHTEHCUBHOCTb PA3BUTHUA MAjoOro U CPEIHEro
Ou3Heca B PABHOM CTENEHW 3aBUCUT OT JIBYX YCJIOBUN: BO — HEPBBIX, OT OOBEKTHUBHBIX
SKOHOMHYECKUX (PAaKTOPOB, K YHCIY KOTOPBIX OTHOCATCS €MKOCTh PETHOHAIbHBIX PETHOHOB,
reorpauecKkoe IMOJIOKEHHE TEPPUTOPUH, CTENECHb Pa3BUTHA WHQPPACTPYKTYpPHl M T.OI., BO —
BTOPBIX, OT JIMYHOMW aKTHUBHOCTU CYOBEKTOB MaJOr0 M CpeaHero Ou3Heca, a TakkKe CTEHneHU
HNOAJEPKKU MTPEeANIPUHUMATENIEH OpraHaMu BJIACTH.

OpnHako, MHTEpECHl y MPEJICTABUTENEH ITUX TPYII pa3Hble. DTU pa3inyusi B 3HAUUTEIbHOU
CTETICHU TEPEKPHIBAIOTCA MPH (POPMUPOBAHHH PETHOHAIBHOTO OIOKETA, MOCKOJIBKY HCTOUHUKOM
€ro yCTOMYMBOCTH SIBISICTCSl YCHEIIHOE, a 3HAYUT U MPUObUIbHOE (YHKIIMOHUPOBAHHUE MaJIbIX
IPEANPUATHI.

[Ipn co3maHuu CUCTEMBI MOIACPKKH MAJOro MPEeANPUHUMATENHCTBA, MOKHO OOHAPYXKHTh
€MHbIE KOHIIENTyaJbHbIE MOAXO0Jbl K (OPMHUPOBAHHIO HMHQPPACTPYKTYpbl Kak Ba)KHEWUIIETro
daxTopa, obecrieurBaroero GopMUpOBaHUE U Pa3BUTHE MaJIOro OM3Heca:

- uHpacTpyKTypa JOJKHAa OOecleyuBaTh YCIOBUS HE TOJBKO M (YHKIIMOHUPOBAHMS
CUCTEMBI MaJbIX MPEANPUATUH, AEUCTBYIONIMX Ha 0a3e pa3iuuHbIX (OpM COOCTBEHHOCTH, HO HUX
3¢ (deKTUBHOE U YCTOWUMBOM pa3BUTHE;

- uHGPACTPYKTypa AOKHA OBITh HE 3acTHIBIICH KOHUTypauueld, a TMHAMUYHONH CHCTEMOM,
oOnanaroliell AMEep/HKEHTHBIM CBOMCTBOM, T.€. MOPOXAAaTh BOSHUKHOBEHHME U IOSIBJICHHE HOBBIX
MapTHEPCKUX CBA3€H, B3aMMOACHCTBYIONINX C COCTABJISIOIIMMHU €€ 3JIEMEHTaMU;

- uHQpacTpyKTypa IOKHa OBITh HE TOJBKO JOCTYITHA BCEM MpPEeaNpPUHUMATEIbCKUM
CTPYKTypaM (10 JAMCIOKAIMH, CTOMMOCTH JI€JIOBBIX YCIYT U MX KayecTBY, HH(OPMUPOBAHHOCTHU O
pealbHBIX BO3MOXKHOCTAX U T.[.), HO W OOecleyrnBaTh BO3MOXKHOCTH PEIICHUs BaKHEUIIHX
npoOjeM pa3BUTHUS Majoro Ou3Heca (JAoCTyn K HWH(OPMAIMOHHBIM CETAM, K OOECHEYeHHIO
UMYIIECTBEHHOW M MH()OPMAIIMOHHOW MOANEPKKH uYepe3 JHM3UHT, (hpaHUyal3WHT W T.JI. PelIeHUue
KaJIpOBbIX Mpo0sieM, (PMHAHCOBOE M HAJIOTOBOE KOHCYJIBTUPOBAHUE U JIP.);

- obecrieyeHHs] KOOPIUHAIIMM U MOHUTOPUHTA ACSITENFHOCTH O0OBEKTOB MH(PPACTPYKTYpPHI Ha
OJIHOI TeppPUTOPUH U HA PA3IMUHBIX YPOBHSIX YIpPaBICHUS;

- paroHaIbHas HHPpPaCTPYKTypa o0ecrneunBaeT MyIbTUIUTHKATUBHBIN 3D (eKT;

BriBoabI

JlanpHele pocT MPOU3BOACTBEHHOTO IMOTEHIMAajda Majoro M cpelHero OusHeca, Ha Hall
B3I, JOJDKEH O0a3MpoBaThCS Ha OINEPEXKaloleM pa3BUTHH OTAEIbHBIX OTpacield HapOIHOTO
XOSﬂfICTBa, a TaKXE peain3alnuun 6I)ICTpO OKYIIa€MbIX U BI)ICOKOpeHTa6eJ'H>HI)IX HMHBECTUIIMOHHBIX
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Zufarova G.A. Problems of small business development in the Republic of Uzbekistan

Abstract. The article deals with entrepreneurial activity, the theoretical importance of
entrepreneurship and problems in the development of small business.
Keywords: Entrepreneurship, small business, infrastructure, investment, efficiency
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PROBLEMS AND TRENDS IN DEVELOPMENT OF TRANSPORT
COMPLEX OF REPUBLIC OF KAZAKHSTAN

The improvement of the aviation transport system in Kazakhstan largely depends
on the degree of development of the transport sector entities, as well as on the
introduction of innovative technologies and modern cargo handling methods.

This article considers the main problems and new trends directions development
of transport complex of Republic of Kazakhstan. Results defined different problems
and new trends, which lead to the development of TC of republic of Kazakhstan.
Key words: transport system, transport complex, freight, international, forwarder,
certify, corridor, air transport.

The main part

The economic crisis caused by the collapse of the USSR and the transition from administrative
- command control to free market relations affected the main indicators of the transport complex of
the Republic of Kazakhstan. The consequence of the rupture of economic ties between the post-
Soviet states and a significant decline in economic activity was the reduction in the volume of
transportation activities in all respects.

The latter circumstance requires mandatory accounting in the period of accelerated economic
growth. Inadequate transport system in this case will serve as a significant deterrent.

Air transport is distinguished by high speed of delivery of passengers and goods. However, its
services are characterized by high cost, dependence on weather conditions, as well as limited size
and weight of the transported goods. Therefore, this sector of the TC is mainly focused on
providing long-distance passenger transportation, as well as urgent delivery of small-lot and
expensive goods.

The civil aviation of Kazakhstan has about 50 thousand km of airlines. In some cases, air routes
are not optimal in length due to the presence of Russian military test sites in the republic (Kapustin
Yar, Baikonur, Sary-Shagan).

According to the statistics on 2017, there are 21 airports in the Republic of Kazakhstan with
qualified aerodromes, of which 20 airports were assigned to airports of republican significance, 1 -
to regional airports. Among them, 8 airports are in republican ownership, 8 - in communal
ownership, the rest - in private. Most airports are characterized by a lack of traffic volumes, which
airports are trying to compensate for by increasing tariffs. Such actions lead to a further decline in
traffic.

The increase in the number of aircraft - departures per day, performed by Kazakh airlines, is
observed only in the airports of Almaty and Astana. In other airports, the number of sorties has a
steady downward trend. In the Republic of Kazakhstan, 48 airlines carry out regular and charter
flights. Only 38 airlines have their own fleet of aircraft, the rest of the companies operate on rented
equipment.One of the stably operating enterprises of the civil aviation industry remains the
"Kazaeronavigatsia”. The increase was mainly due to the servicing of foreign airlines.

In the republic, the total number of aircraft is 603 units, including 526 aircraft (of which 343
are An-2 type aircraft) and 77 helicopters. Currently, out of the total number of aircraft of
serviceable aircraft, 37%, helicopters, 59%. The average age of aircraft is over 20 years. With a

BecTHHK I[OHellKOif'l aKajeMUH aBTOMOOMJIbHOIO TpaHCcIopTa




Bicauk /loHenbkoi akagemii aBToM001/ILHOT0 TPAHCHIOPTY

ISSN 2219-8180 (Print); ISSN 2518-7899 (Online)
Problems and trends in development of transport complex of republic of Kazakhstan

glider resource of 25 years (appointed by manufacturing plants), the wear and tear of the aircraft
fleet in Kazakhstan is more than 90%.

Aircraft operators mainly use non-competitive aircraft on international airlines. There is a
shortage of aircraft that meet their technical and economic parameters of modern requirements. The
renewal of the aircraft fleet is actually suspended.

In general, Kazakhstan’s aviation is characterized by unbalanced development - airlines, air
navigation and airports are trying to independently implement their development policies without
the necessary interconnection and coordination of activities. In this sector, the TC is most
pronounced the need for state influence on the processes of subsequent development.

Transit transportations organically fit into the geopolitical interests of any state, since, on the
one hand, they provide an inflow of additional capital and the creation of new jobs, and on the other
hand, stimulate the attraction of modern technologies to the country, and not only in the transport
sector, accelerating most integration processes in the national economy. The transit potential is
provided by two main components - the presence in the neighboring countries of capacious,
emerging markets and the efficiency of the transport system in the transit territory. From the point
of view of the location of foreign markets, the transit potential of the Republic of Kazakhstan is
worth considering in two aspects, regional and transcontinental, since each of them has its own
distinctive features and essentially a different direction.

Air routes through the territory of Kazakhstan are advantageous for foreign airlines operating
between Europe and Southeast Asia, as they significantly reduce the length of routes. The main
flights in transit messages are performed on three routes, having the following classified
abbreviation: - ARISA - SARIN; - ARISA - ODIVA; - AZABI - TIROM.

These routes account for more than two thirds of the total air traffic through Kazakhstan. The
volume of flights through the republic’s airspace is currently about 100 thousand aircraft per year,
of which more than half is transit. The existing network of transit routes mainly meets the needs of
airlines using the airspace of the Republic of Kazakhstan.

At the beginning of the 90s, the market of transport - forwarding services in the Republic of
Kazakhstan was practically absent. The emergence of expeditionary business turned out to be in
demand not only because of the collapse of a single economic space and the emergence in the post-
Soviet states of a large number of small and medium enterprises of various organizational and legal
forms, but also by general trends of integration processes in the world economy. In this regard, the
geopolitical position of the country has a beneficial effect on the development of the forwarding
business in Kazakhstan.Currently, more than 150 forwarding companies are registered in the
Republic of Kazakhstan. However, only less than 30 of them belong to the Association of National
Freight Forwarders of Kazakhstan.

The policy of non-interference of the state into the processes of development of the market of
freight forwarding services has caused a considerable degree of spontaneity of its development,
which ultimately affects the quality and cost of the services provided. To date, the system of
interaction between the carrier, the freight forwarder and the customer, based on the legal and
functional delimitation of the spheres of activity of market participants, as well as the system of
guarantees and responsibility of all participants of the transportation process, have not been worked
out.

Analysis of the development paths and the current situation in the Labor Code of the Republic
of Kazakhstan allows us to single out the following general patterns. Due to the geographical
features of the Republic of Kazakhstan, all sectors of the TC develop mainly in the same directions
and regions, forming peculiar transport and communication arteries in vast sparsely populated
territories.

The TC has undergone significant institutional transformations and is integrated into the
developing market economy of Kazakhstan. Domestic (mainly in road and air transport) and
interspecific (mainly between road and rail, rail and water transport) competition, as well as
competition with foreign carriers for the development of transport services markets provide self-
preservation and a certain self-improvement of transport systems.
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At the same time, the achieved results of institutional transformations do not ensure the optimal
functioning of the transport infrastructure, since budget financing of its components remaining in
state ownership (roads and railways, waterways, airports, etc.) or on the balance of republican state
enterprises is not always corresponds to the income and significance of its activities.

A significant reduction in traffic volumes has created significant reserves for carrying capacity
in virtually every sector of the TK. Moreover, this conclusion applies to both the transport
infrastructure and rolling stock. However, a corresponding decrease in the revenue side makes it
difficult to maintain unused assets, leading to unprofitability of individual market actors and entire
sectors of the industry.

The activities of all sectors of the TC are characterized by low profitability or unprofitability
due to a decrease in traffic volumes, lagging growth in income rates from rising prices for
consumed resources. For rail and air transport, the situation is aggravated by the almost complete
preservation of infrastructure and a slight reduction in the number of service personnel.

The strengths that give hope for the effective development of the TC and its positive impact on
the economy of Kazakhstan as a whole include:

the position of the unifying factor that ensures the unity and security of the state that provides
internal and external economic relations, as well as social guarantees to citizens; structural changes
in the industry leading to the development of a free market for transport services and the attraction
of private capital;

political will to integrate into the world economy and the response of the world community in
the form of investments, as well as providing opportunities for the use of transit potential;

sufficient in real economic conditions, the network of roads and airports, not requiring in the
near future large-scale investments for expansion.

When building a state transport policy, one should carefully consider the weaknesses of the TC
in order to eliminate those that arose for subjective reasons and minimize those that are objective.
The weaknesses of TC are:

« the chronic backlog of legal and regulatory support of the industry in a transition economy,
which does not allow it to develop at a faster pace than other sectors of the economy;

« insufficient or inadequate legal support for international cooperation, the lack of mechanisms
for implementing signed international conventions and intergovernmental agreements, which
hinders the integration of TK into regional and global transport systems;

« substantial dependence of access to foreign markets from one partner - the Russian
Federation, which significantly limits the autonomy of decisions made on reforming the TC;

« non-optimal degree of regulatory influences of the state in various sectors of the TC: from the
almost complete loss of controllability in road transport to a fairly rigid regulation of activities in
the railway transport; the absence of a long-term Concept and Program for the development of the
TC,;

» weak interdepartmental coordination of actions, examples of which are unbalanced tax and
tariff policies, inadequate saturation of the market with fuel and lubricants, etc .;

« weak internal coordination of actions, examples of which are the lack of a single information
space, duplication of supporting functions, the practical absence of logistics centers and multimodal
operators, through which advanced technologies of the transportation process are implemented;

« extremely limited budget financing of transport infrastructure objects that are state-owned
(highways, navigable rivers, airports) and socially significant passenger traffic. The lack of
investment attractiveness of the TC due to the constantly decreasing traffic volumes and the
inaudibility of the state’s investment policy itself;

 limited throughput and processing capacity of individual elements of the transport
infrastructure;

« the presence of military grounds of the Russian Federation on the territory of Kazakhstan,
which prevents the laying of optimal routes for domestic and international airlines;
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 a high degree of depreciation of fixed assets in all sectors of the TK, which leads to
unnecessarily high operating costs and excessive fuel consumption; low technical and technological
requirements for transport equipment and transportation processes;

einsufficient presentation (promotion) of Kazakhstan transit corridors to international
forwarders and cargo owners in Europe and Asia.

The main threats to the effective development of the TC of the Republic of Kazakhstan stem
from the adopted rates of transformation. Their essence is as follows:

The absence of customs - tariff agreements with the states through whose territory
transcontinental and regional transport corridors run restricts the flow of passengers and cargo onto
them. As a result, the TC is experiencing financial difficulties for arranging the transport
infrastructure of these corridors.

Dependence of Kazakhstani transit on the adequate development of transport infrastructures
and coordinated support of the policy of transit corridors in neighboring countries (China, Russian
Federation, Uzbekistan, etc.).

The established rate of vehicle fleet renewal may in the near future reduce the existing reserve
of carrying capacity to zero. As a result, there will be a threat not only to ensure the competitiveness
of domestic carriers, but also the dynamic development of the country's economy as a whole. The
technical condition of vehicles and transport infrastructure facilities, as well as the observed trends
in their deterioration, are an increasing threat to the safety of the transport process and the state of
the environment. This situation leads to the risk of rising costs in the non-transport sector.

To solve existing problems there are certain opportunities that arise from the following: The
Republic of Kazakhstan throughout the entire period of its independent existence pursues a
consistent policy aimed at integration into the world economic system. This policy ensures the high
interest of various international organizations and foreign investors in the mineral and raw material
potential of Kazakhstan and the desire to invest in this regard in the developing economy of the
country, including in the TC;

The processes of privatization, in view of the complexity of the problems of the fair
redistribution of public property and in order to avoid conflict situations of various kinds, must be
accompanied by the regulatory influence of the state. Opportunities in this regard are not exhausted
to the end and should be directed to completing structural and institutional changes in individual
sectors of the TC, coordinating the activities of various sectors of the TC to minimize costs in
reforming them and ensuring maximum profitability from transportation activities investment for
industry development;

Conclusion

The experience of developed European countries and the Russian Federation in creating and
operating regional associations representing and defending the interests of various representatives
of the TC at all levels, as well as those with legislative initiatives, shows that this way provides
ample opportunities to attract bottom-up initiatives to reform the industry;

TC has a large number of unused assets that can be used to attract investments;

The Republic of Kazakhstan has the necessary production and technical potential, which is able
to ensure the performance of the TC, and qualified human resources, regularly replenished by
graduates of higher and secondary specialized educational institutions; in the process of market
transformation, it was possible to maintain and support the activities of research and development
and design organizations that are able to provide consulting services, conduct research and
introduce new technologies in the transport sector at the highest level.
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Kapaemkuzun C. IlpoGaemMn 1 TeHaeHUil PO3BUTKY TPAHCHOPTHOI0 KOMILIEKCY
Pecnyoaixku Ka3zaxcrany

Anomauis. Ilpezuoenm Pecnyoniku Kazaxcman npudinsie snauny ysazcy po3sumky aHMAaANCHUX
nepeseseHv Ha 6cix euoax mpancnopmy. Peanizosana ¢ danuii uac mpancnopmua cmpameziss PK
Ha nepiod 0o 2030 poxy, cnmpamosaua, nepui 3a 6ce, HA GUPIUEHHS 3A80AHb 30ANAHCOBAHO20
po3eumky 6cix eudie mpancnopmy. Llinamu Oanoi cmpameeii € peanizayis MpaH3UMHO20
nomeHyiany ma po3eumox GHYmMpiuHb020 NONUMY HA 86AHMAICHI NePeBe3eH A ULIAXOM NIOBULYEHHS
KOHKYPEHMOCHPOMONCHOCII NOCY2e 8aHmadicHo2o mpancnopmy PK.

Knwuosi cnosa: mpancnopmua cucmema, MpPAHCNOPMHUL — KOMNIEKC, BAHMANCHULL
MIDICHAPOOHUTL, eKCneoumop, cepmuixayis, Kopuoop, noGiMmpsHULL MPaHcnopm.

Kapnemkbizpl C. IIpoOieMbl M TeHJAeHIMH Pa3BUTHS TPAHCIOPTHOIO KOMILIEKCa
Pecnyoiuku Kazaxcran

Annomauyusn. Ilpezuoenm Pecnyoruku Kazaxcman yoensem 3nHauumenvHoe GHUMAHUE
Pazeumuro 2py306blX Nepeeo30K Ha 6cex sudax mpauwcnopma. Peanusyemas ¢ nacmosiwee epems
mpancnopmuas cmpamezusi PK na nepuoo 0o 2030 2o0a, nanpasnena, npexicoe 8ce2o, Ha peuienue
3a0a4 CcOANAHCUPOBAHHO2O pa3eumust 6cex 6udos mpaucnopma. Llensmu Odaunoii cmpameeuu
AGNAIOMCA Peanu3ayus mpaH3umHo20 NOMeHYUALa U pa3eumue HympeHHe20 CIpoca Ha 2py306bie
nepesosKu nymem NOBbIUEHUS KOHKYPEHMOCNOCOOHOCmU YCye epy308020 mpancnopma PK

Knwouesvie cnosa: mpancnopmuas —cucmema, MpPAHCHOPMHbBIL — KOMNIEKC, 2pY3080l,
MeAHCOYHAPOOHDLIL, IKCNeOUmop, cepmuuxayus, KOpuoop, 8030VUIHbLL MPAHCHOP.
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TI'VIIITHH A.M., K.m.H., Oouenm,
KPUBOIIEA I0.B., k.m.n., 0ouenm,
JloneyKuit uncmumym 3cene3no00poricHoZ0 mpancnopma,
IIPHJIEIICKHH FO.B., k.m.n., doyenm,
BOJIO/IAPEI] H.B., K.m.H.,

/Jloneykasn akademus mpancnopma;
TPYBEHXHUH O.B., BOHJ[APb E.A., K.m.n.
Jloneukuii HAYUOHATbLHBIIL MEXHUYECKUT YHUBEPCUMEm

KNUHEMATUKA JIBUWXEHUA ITOPHIHA B HUJIMH/APE ABC C JIEBBIM
CMELHIEHUEM OCH IWJIMHAPA OTHOCHUTEJIBHO OCH
KOJIEHYATOI'O BAJIA

Ilpeocmasnenvr pacuemmuvie 3agucumocmu Ol onpeoenenus xXo00a NOpuiHsa 6
yunuHope oOsueamens GHYMPEHHe20 C2OPAHUs, CKOPOCMU U YCKOPEHUs €20
08udICenUs 0N 0e3aKCUANIbHO20 KPUBOWUNHO-UAMYHHO20 MeXAHUIMA C JeGbiIM
cMeweHueM ocu OBUDICEHUs NOPWIHA OMHOCUMENbHO OCU KOAEHYAmoz20 6aad.
Knwouesvie cnoea: osucamenv 6HYMpPEeHHE20 C2OpAHUS, KPUBOUWLUNHO-ULATNYHHbLU
MeXanu3m, Xx00 NOPUIHS, YUTUHOP, KOJEHUAMbIU BAl.

OcHoBHOM pa3aen

Jinst wm3ydeHuss TEPMOAMHAMUYECKHX IIPOLECCOB B IIWIMHAPE JBUraTeisl BHYTPEHHETO
cropanus ([IBC) HeoOXxonuMo 3HaThb 3aKOHOMEPHOCTb JBMKEHMS MOPLIHS B IMJIMHAPE, B TOM
yucie: noyiokeHue BepxHed MepTBoil Touku BMT m HmxHenn meprBoil Touku HMT mopmHsa B
LUIUHAPE, X0 MOPILIHS, CKOPOCTh U YCKOPEHHUE €T0 ABUKCHUS.

JIs IMIMHAPOB € aKCHAJIbHBIM KPUBOUIMIHO-MIATYHHBIM MexaHu3sMoM (KILIM) stu Bompocsl
pelarTcs JOCTaTOYHO IPOCTO. XOJ IOPIIHSA B 3TOM CiIy4ae PaBeH ABYM JIMHAM KPHUBOLIMIIA.
[Tonoxxenne BMT omnpenensiercss paccTosiHueM OoT ocu KoseHuyatoro Bajia (KB), paBHeIM cymme
JUIMH maTtyHa u kpusomuna. [Tonoxxenne HMT omnpenensiercs paccrosaueM ot ocu KB, paBHbIM
Pa3HOCTH JUIMH IIATyHA U KPUBOLIMIIA.

Jna nnnuaapos ¢ aezakcuanbHeIM KIIIM aTi 3aK0HOMEPHOCTH M3MEHSIOTCS.

DTa 3ajaya paccMmaTpuBaliach, HarpuMmep, B padotax [1, 2, 3]. OnHako 3amaya KUHEMATHKU
JaBrkeHus: nopuHs B nuianHape JIBC ¢ neBbIM CMEIIEHHEM OCH LWIMHIpPA OTHOCUTEIBHO OCU
KOJIEHYAaTOr0 BaJla HE PaCCMOTPEHA.

3amaueil HacTosmed paboTel sBiusercss paccMmoTpeHue kuHematuku KIIM ¢ neBbim
CMEIIIEHNEM OCH IWIHHIApa oTHOcuTenbHO ocu KB ¢ onmpenenennem HMT u BMT, ckopoctu u
yCKOpeHus ABM>KEeHU nopuiHs B muimHApe IBC u xoxa nopiHs B WINHAPE.

Cxema pemeHus MOCTABICHHOM 3a/Jaud 3aKIIFOYAeTCsS B CIEAYIOIIEM: JJII HEKOTOPOIO yria
nosopora KB onpenensiercsa paccrosHue mnonoxeHus nopmHs B mwimHiape JIBC no Toukum
IIEPECEUCHUS JIMHUM JBW)KEHUS IOPIIHSA C MEPHEeHAUKYISPHONW JIMHUEH, MPOXOAAIIEN depe3 OCh
KB. Ilpu pacnonoxxenun nopmHs B BMT 310 paccrosHue Oyaer MakCUMaibHbIM. MakcuMyMm
JTOr0 PACCTOSHUS ONPEAEISAETCSA U3 YCIOBUS PAaBEHCTBA HYJIIO IPOU3BOJHON OT 3TOTO PACCTOSHUS.

['eomeTprueckue MOCTPOCHHUS ISl PELICHUS] 3TOM 3a]a4M MPEICTABICHbI HA pUCYHKE 1.
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Puc. 1. PacueTHas cxeMa MoJI0KeHHU S NMOpIIHA B MWIMHAPE

Paccrosinue l, . BBIPaYKaCTCsI CyMMOM JBYX OTPE3KOB l,.=S+S,
s =15 +155 1)

Benuunny g onpeenum u3 TpEyroJibHUKA Ay g
S;=lis =l 4 =R-cose )

Paccrosinue |, , onpenenum us Tpeyronbauka A, , 4
Sy =ls =+ L — |1273 3)
Paccrostnue |173 HaxOJuM U3 YpaBHCHUA
lL,=a+l_, 4)
Benuuuny |, Haxomum u3 Tpeyromsauka A, ,

|, ,=R-sing (5)

CootHomienus (4) u (5) noacrasiusieM B (3)

I, , =’ —(a+Rsing) 6)

CootHomrenus (2) u (6) moacrasmusieM B (1)
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2
l, . =R-cosg+/L% —(a+Rsinyp) (7

Kak BrIIe Ob110 IIOKa3aHO, €CJIU OT PaCCTOAHUA |2_5 B34Tb MPOU3BOJHYIO U ITPUPABHATH eé

K HYJIIO, TO U3 3TOTO YPaBHEHUS] MOXKHO HalTH yrou rnoBopota KB mpu KkoTopom mopiieHb
Oyznet HaxoauThcsi B BMT.

[Tpoussoxnas ot |, . mo yriry moBopora KB 6Gyzer umeTh 3HaucHue

!

dS/dp=1,; =—R-sinp— R-cosp(a+R-sing)

\/L‘2 —(a+R-sing)?

(8)

VYckopeHue IBW)KEHUS MOPIIHSA B LWIMHAPE ONpeAenseTcs Kak BTOpas I[POU3BOAHAs
2 2 o
dS“/de°. ns momydeHus 3TOW 3aBUCHMOCTH HEOOXOAUMO MpoanbdepeHIpoBaTh M0 ¢
ypaBHeHue (8) u nonyuum ypasHeHue (9)

d’s . R
—=-R-sing—
d”¢ \jLZ—(a+R-sin¢)2

R-cos®¢(a+R-sing)’
L*—(a+ R-sin¢)2

R-cos’g—sing(a+R-sing)+
( )

9)

+

I[Tpu 3TOM HEOOXOJMMO NPUHUMATH B BHUMAHHE, YTO SiN ¢ UMEET MOJIOKUTEIbHOEC 3HAYCHHE B
mepBoM M BO BTOpPOM KBaapante, To-ecth mpu @ = (0..180°) u orpunarensHoe 3HaueHme Ipu
¢ =(180°...360°). A 3HauecHHME COS¢ MMeEET IOJOKHTEILHOE 3HAUCHHE B MEPBOM U B UETBEPTOM
KBaJ[paHTe W OTPHUIATEIbHOE 3HAYEHHE, KOrJMa YroJd ¢ HAXOAUTCS BO BTOPOM WU TPETHEM
KkBajpanTe, To-ecth mpu @ = (180°...270°) .

C ydeToMm mocieIHUX 3aMeYaHul YCTAaHOBJICHO, YTO YPaBHEHUIO (8) COOTBETCTBYIOT JIBa KOPHS
sing =—(a/(L+R)) u sing, =a/(L+R)). [Ipu atom BMT cootBercTByeT KOopeHs sing=—(a/(L+R)) u
HMT cootBeTrcTBYyeT KOpeHb sing=a/(L+R).

MakcuManbHOe PacCTOSHUE O MO>HO OIPEJEINTh, TOACTaBUB B GopMyiy (7) 3Ha4YECHHE
MAX Yy
sing=—(a/(L+R)). 3HaueHHe coS ¢ BBIPA3ZUTHCS POPMYIIOif

cosp=~1-sin2¢p = 1—( —a jz (10)

L+R

C yuerom (10) 3Hauenne Sy

a Y 2 a o
Syiax :R-Jl—[L_’_Rj +\/L _(a_RL+R) (11)

Ilocne anre6panquKHx Hp606pa30BaHI/II71 oJrydyacM 3aBUCUMOCTD

Sy =+ (L+R)?—a? (12)
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®opmyie (12) MOXKHO JaTh T€OMETPUUECKYIO MHTEpHpeTanuio. MakcuMallbHOE pacCTOsTHUE
Syax - OTO KareT TpeyrojbHUKa, B KoTopoM (R+L) - auaroHanb, a «a» - BTOPOH KaTer.
U300pakeHne 3TOM MHTEPIPETAlMKM MOKA3aHO HA PHUCYHKE 2. 3HAYEHHIO Sy COOTBETCTBYET

0Tpe30kK 2-4. Jluaronanb TpeyroibHuka A, , , IpeACTaBiIsseT CyMMy KpUBOIIMNA R ¥ maryHa L.

J

a

Puc. 2. U300paxenue KIIIM npu naxoxnennu nopmnas B BMT

W3 pucyHka 2 BUAHO, UTO NIPU HAXOKAEHUH NopiHA B BMT kpuBomun 1 maTyH HaXoAsTCs Ha
ONHOW JMHMK. HakIOH 3TOM JMHUM K HaIpaBICHUIO JIBM)KCHMS IOPIIHS COOTBETCTBYET YTy

L, , 4. Cunyc sToro yria paseH: sinl, , ,=(a/(L+R)), OTKyza:

) (13)

L =arcsin
0-2-4 ( L+R

Z[J'ISI BBIYUCJICHUA MUHHUMAJIIbHOT'O PACCTOSIHUA SMIN , COOTBCTCTBYIOIICC IMOJIOKCHHUIO ITOPUIHA

. a .
B HMT B dopmyny (7) noxcraBum 3HaueHue Sing = R 3aMeHss 3HAUEHUE COS ¢ 4epes Sin @

o ¢popmysie (10) cosg =/1-sin’¢.

ITox KOpHEM KBaJpaTHbBIM IPUMEM 3HAK MHUHYC, MOCKOJBKY TpH Sy, YIo1 ¢ Oyaer

HaXOJHUTHCS B TPETHEM KBaJIpaHTe, B KOTOpOM COS .20

a Y 2 a >
Sum :—R-‘/l—[L_Rj +\/L —(a+Rﬁ) (14)

ITocae anr C6paI/IquKI/IX Hp606pa30BaHI/II71 oJrydyacM 3aBUCUMOCTD

42 BecTHHK I[OHel.lKOﬁ aKajeMUH aBTOMOOMJIbHOIO TPaHcIopTa



ISSN 2219-8180 (Print); ISSN 2518-7899 (Online)

Kunemamuxa osusicenusn nopuina é yununope /IBC c neevim cmeuwenuem ocu yuaunopa OmHoCUmenbHo ocu
KOJ1IeHuamozo éaia

Sy =+ (L - R)Z -a’ (15)

I'eomeTrpuueckas nntepnpetanust popmynsl (15) mokaspiBaeT, 4TO MUHUMAIBHOE PACCTOSHUE
Sy MOXHO TPEICTABUTh KaK OIUH U3 KATETOB TPEYrOJbHUKA, B KOTOPOM JHATOHAIIBIO SIBIISICTCSI

(L —R), a BTOpbIM KaTETOM CMEIICHUE OCH LIUIHHIPA - «ay.
N300paxeHne yka3aHHOTO TPEYroJIbHUKA MMOKAa3aHO Ha PUCYHKeE 3.

[

a

Puc. 3. Cxema KIIIM npwu noso:xxennu nopmas B HMT

Brime OpUT0 TIOKA3aHO, YTO CHUHYC yIjla MOBOPOTa KPWBOIIWIA OT JMHHUH, MapajljieabHOU
HaIpPABJICHUIO JIBMKEHUA MOPIIHA paBeH (a/(L—R)). BeIsicHUM, MOA KakKUM YIJIOM pacrojaraercs
maTyH 1-2, HanpaBJIeHHBIN MapauIebHO ABUKEHUIO MTOPIITHS.

0
Vron L, , paBen 180" —¢. Cunyc storo yria paBex

sinL, 5 , =sin(180° —¢)=sin¢=ﬁ (16)
Cunyc yrmal, , ¢
. +1
SinL,, =t 17)
L
: a
lL,=R-sinL ,,=R R (18)
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Cootnomrenue (18) monacrasinsiem B (17)

: 1 a a
sinl,_, . :E(a_'-RL—Rj: TR (19)

CpaBuenne yrmoB L, ,, u L _,. mokaspiBaeT, 4TO OHH OJMHAKOBBIC, TO €CTh, IPU
HaxoxaeHun mopiuras B HMT miaTyH v KpUBOIIKIT HAXOIATCS HA OJHOM JIMHUH.
Xon nopuiast B mumuHape h Gyaer pasen pasHOCTH PacCTOSHUE Sypy U Sy -

h =Sy —Sun =V (L+R) —a—+/(L—R) —a’ (20)

JInst npuOIMKeHHOW OIIGHKM BeNMYMHBI N KOpHU KBajpaTHbie B ypaBHeHHU (20) 3aMeHHM C
UCIIOJIb30BaHUEM pajia MakpoJsieHa, B34B I10 J[Ba NIEPBBIX WIEHA Psijia, TO €CTh!

_ S S VTS PP
hwm_@+R*L2@+Ry} (L R*'ZQ—RY} (21)

[Tocne nocnenoBatenbHbIX IpeoOpasoBanuil (21) momyunm

2
2R [14 2 22)

h
2(L* - R?)

npubn

®opmyny (22) mpencrtaBuM depe3 6e3pa3MepHble BETUYMHBI C UCMOIB30BaHUEM 0003HAUYECHUMN
L/R=24

yZ
h —=2R|1+—4R _ (23)
212 -1

npu6a ( )

Ecnu npuHATE BO BHUMaHue, yTo XoA nopuHs B mumHape JABC ¢ akcnansasiM KIIM pasen
2R, T0 n3 dopmynsl (23) crexyet, uro npu nezakcuanbHoM KIIM xon mopriHs Ooiblie, W 3TO
pasnuune TeM 6osblie, ueM Oosbiie otHoienre a8/ R u yem menbme ornomenne L/R=1.

CpaBHeHHE yIIIOB HAKJIOHA KPUBOLIMIA MPH mojokeHuu nopiuHs B BMT (yron L, o, puc.2)
¥ npu nosoxxernu nopHs B HMT (yron L, ,, puc. 3) mokaspiBaer, 4To OHM HEOAWHAKOBHI, A

ATO 03HAYAET, YTO TAKTHI CXKATUSA U paclIupeHus no yriay nosopora KB raxxke HeoguHakossl. [Ipn
nosiokeHun nopiHd B BMT yron HakiioHa KpHUBOIIWIIA BJIEBO OT JIMHUM ABUXKEHUS IOPILHSA

cocraBuser: L, , . =arcsin(a/(L+R)), a yron HakjioHa KPUBOIIHMIIA BIPABO IPU IOJOKEHUH
nopmns B HMT cocrasnser L, , , =arcsin(a/(L—R)).

JIJIs OTICHKW 3THX YIJIOB TMPUMEM cClieqyromue ucxoanble manneie: a/R=10; L/R=5,0.
[Tpu >THX HCXOHBIX JaHHbIX yroa L, , cocrasur 14,48 ayron L, , .= 9,59".

ITOCKOJBKY 3TH YIJIbI HANpPAaBJICHBI B pasHbIE CTOPOHBI OT JIMHWU Hayaja M3MEPCHHUS YTIIOB,
HEOOXOIMMO OIPE/ICIIUTh Pa3HOCTh ITHX yriaoB. OHa coctaBut: Ap=4,88".
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s CpaBHCHHUA 3THUX YIJIOB CJICAYCT, UTO TAKT CKATUA B HMUWIMHAPC OCYLICCTBIISACTCA 3a YI'OJ
noBopota KB 180" —A¢=180"—-4,88" =175,12"°, a rtakt pacmmpenus 3a yroia moBopora KB
180" + A¢p=180"+4,88" =184,88".

Paznuume stux yrimo moBopora KB, oOycnaBimBaeT M pa3inuuve CKOPOCTEH IBHMKECHHUS B
TaKTax C)KaTUs U PaCIIUPEHUS.

Buvieoowt

B pesynbrare npoBEAEHHBIX HCCIEIOBAHUN IMOIYYEHBl AHAJIUTUYECKHE 3aBUCUMOCTU MJIs
ONpeIeTCHUs X0/1a MOPIIHS B HIMJIMHIPE, CKOPOCTH U YCKOPEHUS €r0 JBUKEHHUS.

YcranoBneHo, 4to npu nojoxxkeHuu nopurHs B BMT u HMT kpuBomun v maTyH HaxoAsTcs Ha
OJIHOM JINHHMH. Y CTAHOBJIEHO, YTO TAKThl CKATHS U PACIIMPEHUS OCYILIECTBIISIIOTCS 33 PAa3HbIE YIJbl
noBopota KB u ckopocTu ABM)KEHUS B 3THUX TaKTaX HE OJIMHAKOBBI.

YCcTaHOBIIEHO, YTO XOJ MOPIIHA B IMIMHIpE C Ae3akcuanbHbiM KIIM Oombie, uem mpu
akcuanpHoM KIIIM. U 310 pasznudme tem Gosbine, 4eM Gosnbiine otHomenue a/ R u yem MeHbie
ortHortreH. L/R=
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I'ymun A.M., Kpusomes 10.B., lIpuiaencekuii 10.B., Borogapens M.B., Tpyo6ixin O.B.,
Bongap O.A. KinemaTuka pyxXy NOpIIHSA B HWJIHAPI AB3 3 JiBMM 3MilllecHHAM OCi HMJIiHApa
I0JI0 OCi KOJIiIHYACTOro BaIy

Anomauia. Ilpedcmasneni po3paxyHKo8i 3aneiCHOCmi Ol 6USHAYEHHS X00Y NOPUWIHA 6
YUNiHOpT  08USYHA GHYMPIUHBLO2O 320PAHHA, WBUOKOCMI | NPUCKOPEHHS 1020 pyXy O0ad
0€3aKCianbHo20 KPUBOUUNHO-ULAMYHHO20 MEXAHIZMY 3 JI8UM 3CY80M OCI pYXY NOPUIHA U000 OCI
KOMIHYACmo2o 6ay.

Knrouosi cnosa: osucyn 6HympiuiHbo20 320psAHHSA, KPUBOULUNHO-UWAMYHHUL MEXAHI3M, XIiO
HOPWIHA, YUNIHOD, KONIHYACTULL 8.

Gushchin A.M., Krivosheya Yu.V., Prilepsky Yu.V., Volodarets M.V., Trubikhin O.V,,
Bondar E.A. Kinematics of motion of the pistons in the cylinders of the internal combustion
engine with a left off-axis cylinder with respect to crankshaft axis

Abstract. The calculated dependences for determining the stroke of the piston in the cylinder
of the internal combustion engine, the speed and acceleration of its motion for a de-axial crank
mechanism with a left displacement of the axis of motion of the piston relative to the axis of the
crankshaft are presented.

Keywords: dsueyn enympiuinbo2o 320pstHs, KPUSOUUNHO-UUAMYHHUL MEXAHI3M, XI0 NOPUIHS,
YUniHOp, KOMIHYACmuULl 8aJl.
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VK 629.113

EOUMEHKO A.H., k.m.1.,
HIIBUHOB A.A., cmyoenm,
/oneykasa akademua mpancnopma, 2. /loneyx

K BOITPOCY O BJIMAHUU ITHEBMATHYECKHUX IIIMH HA
BE3OITACHOCTDB JOPOKHOT O ABU/KEHUSA

B pabome evinonnen ananuz KOHCMPYKMUGHLIX OCOOEHHOCMEN a8momMooOuns,
BIUAIOWUX HA  Oe30naAcHOCMmb  00POAHCHO20  dgudicenus.  [Ipoananuzuposarno
go30elicmeue  NHeBMAMUYECKUX WUH HA  IKCHIYAMAYUOHHblE — CBOUCMEA
asmomobdunel. Ilpusedenvl nokasamenu ycmoudyusocmu mpaHcnopmuuix Cpeocma,
K09 uyuenmul cyenneHus wun npu pasiuyHblX OOPOAHCHBIX YCIOBUAX, A MAKIHCE
paccmompeHo gauaHue 60Ko8020 y800a Koaeca u dphekma aKeaniaHuposanus Ha
YCMOU4U80CMy U YNpasisemMocms dgMmomMoOUss.

Knrouesvle cnosa: aemomobunv, 06e30NACHOCHb  0OPOANCHO20 — OBUIICEHUS,
YCMOUYUBOCHb, OOPOJCHOE NOKpblmue, Kodhduyuenm cyenienus, O60K0BoU Y800,
aKeanIaHuposanue

IlocTanoBKa 3a7a4n

ABTOMOOWJIb SIBJISIETCSI HICTOYHUKOM MEXaHMYECKOM onmacHOCTH. B pesynbrare npouciiecTBuii,
CBSI3aHHBIX C HCIOJb30BAHUEM TPAHCHOPTHBIX CPEACTB, (DUKCHUPYIOTCS TEJIECHBIE MOBPEKIECHUS
YYaCTHHUKOB JOPOXKHOTO JBHXEHHMS U yuiepd MMyIecTBa. ABapUHHOCTh Ha aBTOMOOMJIBHOM
TPaHCIOPTE — OJHA W3 OCTPEHIIUX COIMAIBHO-DKOHOMHYECKHX MPOOJIEM, CTOSIIUX TepeN
6onpmHCTBOM cTpaH. [lo manaeiM BO3, B Mupe Kakaple TPUAATh CEKYH/ Ha AOPOTax Mmorudaer
yejoBeK. be3omacHass »KCIulyaTanusi aBTOMOOWJIS SIBJSIETCS AaKTyaJlbHBIM HAaIlpaBICHUEM JUIS
UCCJIEIOBAHNS B HAIIIE BPEMSL.

enb padoTsl

BbIMonHNTE aHaIM3 OCHOBHBIX KOHCTPYKTHUBHBIX OCOOEHHOCTEH M SKCIUTYaTallMOHHBIX CBOMCTB
aBTOMOOWJIS, BIHMAOIMX Ha O€30MacHOCTh JIOPOXKHOTO  JIBWKEHHs. M3yunTh BiusiHue
ITHEBMAaTUYECKUX IIMH HA DKCILTyaTallMOHHBIE CBOMCTBA TPAHCIIOPTHBIX CPECTB.

OcHoBHAAl YaCTh

be3onacHocTth  aBTOTpaHcnopTHbIX cpeactB  (ATC) ompenensieTcss KOHCTPYKTUBHBIMU
OCOOCHHOCTSIMH, pPEaJM30BaHHBIMU MpPH MPOEKTUPOBAHUUM UM  U3TOTOBJICHHUH, a TaKkKe
DKCIUTYyaTallAOHHBIMM CBOWCTBAaMH, CBSI3aHHBIMH C YPOBHEM TEXHUYECKOW OKCILTyaTaluu
ATC [1]. K 0CHOBHBIM KOHCTPYKTHBHBIM OCOOCHHOCTSIM aBTOMOOWIIS, BIMSAIONIUX HAa 6€301aCHOCTh
JIOPOKHOTO JIBM)KEHMS, MOXHO OTHECTHM IIOJIBECKY, pamy, ITHEBMAaTHYECKHE IIHMHBI, PYJIEBOE
YIOPABJICHUE W TOPMO3HYIO CHUCTEMY, TEXHHYECKOE COCTOSHHE KOTOPBIX, UMEET 3HAYUTEIBHOE
BO3/IelicTBUE Ha akTHBHYIO 6e3onmacHocTh ATC (puc. 1).

Bo3moxkHocTh aBTOMOOWIS mpeaoTBpatuTh JTII, CHU3UTH TSHKECTh €ro IMOCIEACTBUM, He
NPUYMHUTH BpeJl JIIOJSM U OKpYXarollel cpezie, cBsizaHa ¢ SKCITyaTalluoHHbIMU cBoiicTBamu ATC
(TOopMO3HasE JIMHAMUYHOCTh, YCTOMYMBOCTB, YIpaBiseMocTh). Hapymenue ycroilunBocTH
newkeHns ATC mpoucXoauT Mo NeUCTBHEM OOKOBBIX CHII: IEHTPOOEKHAsI CHJIa MPU JIBHKCHUH
ATC na mnoBopote; OokoBas coctaBistonias Beca ATC npu ABMKEHHM IO TOBEPXHOCTH C
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HIONIEPEYHBIM YKJIOHOM; CHJIa BETpa; OOKOBBIE COCTABJIAIOLIME OT YAAPOB KOJIEC O HEPOBHOCTH
nopord. [lepedncieHHble CHUIIbI MOTYT BBI3bIBaTh OOKOBOE CKOJIbXKeHUE, nin onpokuasiBanue ATC,

WIM K€ OTKJIOHEHHE OT TPAEKTOPHUH JIBUKEHUS, 3a/1aBaeéMOl BoauTeneM [2].
VceronunBocth ATC onieHuBaeTCs MOKa3aTeIsIMU:

- K03 PUIMEHTOM CIEIIeHUs! IMIMH C JOPOroil B TOINEPEYHOM HAMpaBiICHUH (3aBUCHT OT

KOHCTPYKLIUU aBTOMOOHJISI M TOPOXKHBIX YCIIOBUHA);

- kK03 (umeHToM OOKOBOH YCTOWYMBOCTH MPOTHUB OMPOKUABIBAHUS (3aBUCUT OT IIUPHHBI

KOJIEH U BBICOTHI LIEHTPA TSKECTH MPH MOJTHON Harpy3ke aBTOMOOUIIS);
- K03(¢(UIIMEHTOM COMPOTUBIICHHUS YBOJa KoJieca;

- ko3dumuentom noopaurBaeMocTH ATC (3aBUCHT OT OOKOBOIl 3JIaCTUYHOCTH KOJIEC

nepeaHed U 3aJHel ocH).

[lepeuncnennple MOKa3aTeNnn 3aBUCST, B OOJNBIICH CTENEHH, OT TEXHUYECKUX XaPaKTEPUCTUK
MTHEBMATUYECKHUX IIUH, IPEICTABISIOMUX COO0H yNpyryro 000J04KYy, pacloyioKeHHYI0 Ha 000/1e
Kojieca, KOTOpas TOIVIOIIAaeT HEe3HAaYUTeNbHble KOJeOaHus, BBI3bIBAEMbIE HECOBEPIICHCTBOM

JIOPOKHOTO MOKPBITHS [2].

+ Pamya
« Tlogsecka TopmozHaz
e IIHeEMaTHYeCKaZ mEEa = CHCTEMA H e
MEXAHH3IMEI
ABS, ESP, ASR QR ICEO I EEERC ABS. EBD, BAS
F 3 I 3
VCTOHIHBOCTE
apTOMOOHIA
4 I ¥
YpaepngeMocTb TopMoszHag
op -— ABTOMOOHIE — P
aBTOMOGHIA JTHHAMHIHOCTh
BezomacHOCTR
apTOMOOHIA
AKTHEHaA ITaccueHad Tlocneagap HHHAA OKOIOTHUECKAT
0e30IIacCHOCTE 0e30IacHOCTE 0e30IacHOCTh 0e30IacHOCTh

!

l
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* MHHEMH3AIEL
00BEMOE EEIOPOCOB
BpEIHEX BemecTe c O
* yMeHBIISHHE VPOBHA
myMa H EHOpAaIHi

* CHIDKEHHE OTXOI0B
npeE TO 5P B nponecce
SECILTYATAIHE
AETOMOOHTA

* CHECKeHHE
TokcHTIHOCTH OT

Puc. 1. Cxema KOHCTPYKTHBHBIX 0COOEHHOCTEl aBTOMOOMJISI BJMSIOIIHX HA
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Ha ycroitumBOCTB, YIpaBisieMOCTh W IUIABHOCTH XOJla aBTOMOOWIIS, MPEXKIE BCETO, BIUSET
COCTOSIHUE XOJIOBOW YaCTH W OPTraHOB yrpasiieHus. [1o Mepe W3HAIIMBaHKS U YMEHBIIICHUS BHICOTHI
NPOTEKTOpa IIWH CHIDKaeTcs KoddduuumeHT ux cuemieHuss ¢ aoporoi. OcoOEHHO 3aMETHO
YMEHBIICHUE MPH ABIKEHHH IO MOKPOMY IOKPBITHIO C OOJNBIIONW CKOPOCTBIO. YMEHBIICHHE
K03 pHIIMEHTA CHETUICHHS BEIET K YBEIIMYCHUIO TOPMO3HOTO U OCTAHOBOYHOTO ITyTEH aBTOMOOMIIS
U TIOTEpPEe UM YCTOMYMBOCTU. Bmecte ¢ Tem, YTO MO Mepe W3HAIIMBaHUS MpOTeKTopa (puc. 2),
YMEHBIIIEHHsI €70 BBICOTHI, YBEINYUBAETCA CONpOTHBIEHUE muH yBojaa. Koadduuuent ysona Ky,
MOJIHOCTRIO M3HOMICHHBIX ImHMH Ha 50-70% Oonblne, YeM Yy HOBBIX, 4YTO CIOCOOCTBYET
Bo3HukHOBenuto [TII [3].

NPOTEKTOp

Gpexep

Kapkac
6okoBuHa

6oprt.

Puc. 2. KoncTpyknusi nHeBMaTH4eCKO# IIHHBI

K mmHam BeIBUTaETCS psij TpeOOBAHUM: BBICOKHMH KOI(D(PUIIMEHT CIEIUICHUS MPU PA3TUIHBIX
peXuMax IBIKEHUSI U PA3TUYHBIX COCTOSIHUSAX JOPOKHOTO MOKPBITHUS (puc. 3); IJIABHOCTh XO74;
BBICOKMI KO3(PUIMEHT yBoJa; OE30MAaCHOCTh [BIKEHUS IPH YTEUKe BO3AyXa 10 IOJHON
OoCcTaHOBKM aBTOMOOWIIS. MccnenoBarenbckue paboThl MOKa3bIBAIOT, YTO KOA(D(DUIIMEHT CleTIeHUs
3aBUCHUT B OOJIBIIION CTETIEHU OT COCTaBa PE3UHBI MMPOTEKTOPA, €r0 PUCYHKA U AaBleHus B muHe [4,5].

09 - -
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§ P — r
g ) = ! | Mokpas noeepxHoCThb
E KHAA :
— TMOBEPXHOCTH
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5 1 JIZKHAA MOBEEPXHOCTD
E \ NN
v as 4 . -
5 04 ! \ ! - 4 i
_g ! o 1 [ | YIioTHEHHO-H3M eJTb 4 EHHBIH CHer
2 -
S o - VrnoTHEHHRIH CHET

M R T HamenmsyeHnblil 1€D

: -——~r——T“—T . I | JlensHas NOBEpPXHOCT
\

0 0 20 2 © 0 » ] 0 0 100
CKOpPOCTL ABMXEHHA (KM/Y)

Puc. 3. 3apucumocTs K03(ppuIIHEeHTA clellJIeHUs] 0T CKOPOCTH AaBTOMOOUJISA NPH
PA3JIMYHBIX JOPOKHBIX YCJIOBHAX

00

KOB(b(i)I/IHI/IeHT CHECIIICHHA 3aBUCUT OT THIIA U COCTOAHUA JOPOKHOI'O IMOKPBITHAA. MuHnMaTbHO
MMPpUEMIIEMBIM, C TOYKH 3PCHUA 0e30macHOCTH JBHXCHMUA, K03(1)(1)I/IIII/IGHTOM CIHCIIJICHUS BJIAKHOI'O
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JIOPO’KHOTO TTOKPBITHS, HAXOASAIIETOCS B JKcIuTyaTanuy, ssisercst 0,4 (Ipu CKOPOCTH JIBMKEHUS
TpaHcnopTHOro cpenctBa 40 kM/4). YyacTku co 3HadeHueM kod¢p¢urmenrta cueruienus 0,4...0,3
NOTEHIMAJIBHO ONAcCHbI M TPEeOYIOT YIyYIIEHHs WX CIEMHBIX KauecTB. YUYACTKH CO 3HAYECHUEM
ko3¢ ¢unmenta cuemienus 0,3 M HIDKE ClIeQyeT CYUTaTh OCOOO OMACHBIMH, TPEOYIOUMMU
HEMEJICHHOTO BOCCTaHOBJICHUS IIIEPOXOBATOCTH JIOPOKHOTO MOKPHITHA (Tad. 1).

Taobnuma 1

KosduuneHnTsl cuenjieHust Ha J0POKHOM NMOKPBITHH «AchanbT»

Acodanst

YUCTBIN IpA3HBIN
3amaciieHHBIH T'ononen
CyXO#l | MOKpBII CBIPOH | MOKpBIH | OYEHb MOKpPBIU

0,8 0,4 0,15 0,07 0,2 0,3 0,025

Koaddumuent
CIIETUIEHHS

Ha noporax ¢ TBepAbIM MOKPBITUEM BeIMUMHA KO3(p(UIMEHTa cLeIIeHus o0ycIOoBJIeHa
IJIABHBIM 00pa3oM TPEHHEM CKOJIBKEHHsSI MEXIY LIMHOM M JJOPOrod M B3aMMOJEHCTBHEM YacTHUIL
MPOTEKTOpa U MUKPOHEPOBHOCTEH MOKphITUs [6]. [losiBIeHune Biarm Ha JOpOre PE3KO CHUKET
KOO PHUIMEHT CIEIIeHUs IWH C AOPOKHBIM MOKpBITHEM. boibioe 3HayeHne misi oOecreueHus
XOpOUIMX CLENHBIX KAa4yecTB IIMH, MMEET TUI U COCTOSHUE PHUCYHKA IMPOTEKTOpa, Hauboiee
IOpUMEHSEMbIIl - JOPOXKHBIA PHCYHOK HpoTekropa. I[liomans BHICTYNOB pUCYHKa MPOTEKTOpa
nocturaetr 85% oT Bcell moBEpXHOCTU OeroBoil 10poxkku. CaM pUCYHOK NMPOTEKTOpA Yalle BCEro
npecTaBisieT co00i codyeTaHHe OKPYKHBIX NMPOJOJIBHBIX pedep C IIeNeBUIHBIMU KaHaBKaMH M
npopessmu (puc. 2). Hamuuue 3THX KaHaBOK M Ipope3eit clocoOCTBYET pa3pbiBy BOJSHON IICHKU
U obecrieunBaeT OTBO/ BJIarM U3 INIOCKOCTH KOHTAKTA.

BnusHue Ha BenMYMHY clEMIeHUs U 0e30MacHOCTh JIBM)KEHUS MMEET elle OAMH (akTop -
COCTOSIHUE (M3HOC) PUCYHKA MPOTEKTOpa MPH JABHKEHUU aBTOMOOWIISI IO I0pOTe, MOKPBITOM ClioeM
BOJIbl BO Bpems aoxasd. Ha Takoif nopore HaGmiolaercs pe3koe CHIDKEHHE Kod(puimeHTta
CLIETIJICHUs, KOTOpPOE€ TEM 3aMEeTHee, YeM BBIIIE€ CKOPOCTh JIBUXKEHHS M 4YeM OOJbllIe TOJIIMHA
BOJISIHOTO CJIOSl. DTO NMPOUCXOJIUT BCIEACTBHE TOTO, YTO BOJA HE YCIEBAET OTBOJIUTHCS M3 30HBI
KoHTakTa. [Ipu ompeneneHHBIX 3HAYEHHUSIX CKOPOCTH M TOJIIMHBI CJIOS BOJbI, M3-3a JIEHCTBUS
THJIPOAMHAMUYECKUX CHJI Ha BXOJE€ B KOHTAKTHYIO 30HY, 0Opa3yercsi BOASHON KIIMH, KOTOPBIH
IPUIIOAHMMAET IIMHY HaJl OIIOPHOM MOBEPXHOCTHIO. [lasibHelee yBEIUUEHNE CKOPOCTH TPUBOJUT
K pacnpOCTPaHEHUIO 3TOr0 KJIMHA HA BCHO IUIOCKOCTh KOHTAKTAa W IIMHA «BCIUIBIBAET» HAJl CIOEM
BOJIbI - HAJ MMOBEPXHOCTHIO JOPOTH, JaHHOE SBJICHHE HAa3bIBAIOT aKBaIUIAaHUPOBAHUE, a CKOPOCTb,
IIPU KOTOPOM OHO BO3HHUKAET, KPUTHUYECKOW. B 3TOM ciydae Kojeco TepseT KOHTakKT ¢ JOPOTrod 1
JIOCTAaTOYHO OYEHb HE3HAYUTEIHHOI'O BHEUIHETO BO3JCHCTBHSA (Jake IOpbIBa BeETpa), UTOOBI
aBTOMOOWJIb M3MEHHJI TpaeKTopuio JIBWkeHHs. Ha pucyHke 4 mnpuBeneHa cxema, KoTopas,
MOKA3bIBAET, YTO TJIaJKas IIMHA IPHU YBEJIWYEHUH CKOPOCTU ABMXKEHUS CHUXKAET CIHOCOOHOCTh
nepeaaBaTh MPOI0JIbHBIE CHITBI U3-3a PE3KOT0 CHIKEHUS KO PUIIMEHTA CHETICHUS [y, .

[Tpu noctmxenun aBromoOmieM ckopoctd 100 kM/4 KOAQQPHUIMEHT CUEMIeHHs MajaeT 10
3HaueHus W, = 0,01, yTo menmaer mepemady CHI MEXIY KOJIECOM U JOPOXKHOW IOBEPXHOCTBIO
IIPAKTUYECKH HEBO3MOKHOU. IlombITka TOpMOXKEHHSI B 3TOM Ciy4dae NPUBOAUT K IOJHOM moTepe
YIPaBJIAEMOCTH aBTOMOOWIIS, KOTOPBIM MPOJODKAET JIBUTATHCS C HEU3MEHHOW CKOpPOCTBIO WU
TOJIBKO B IIPSIMOM HaIlpaBJIeHUU. PyneHue HeBO3MOKHO M3-3a MTOTEPU CIIOCOOHOCTH CKOJIB3SIILIEHN O
BOJIHOM MOBEPXHOCTH LIMHOM Mepeiadr OOKOBBIX CHJL.
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Ky
0.0 N2,

07 %

0.54 LUnHa ¢ pUcyHKOM
0,31
0.1 LllnHa Ges pucyHka AKBanNnaHUpoBaHWe

20 V,km/u

Puc. 4. D ekt akBamianHupoBaHus:
1 — BoasiHas mIIeHKa; 2 — JOPOMKHOE MOJIOTHO; 3 — IJIOIIA/Ka IIOJHOTO KOHTAKTa KoJIeca C
JOpOTOii; 4 — BOASIHON KJIMH; 5 — YMEHBIIICHUE TUIOIIAIKA KOHTAKTa KoJieca ¢ IOPOroii; 6 — moinHoe

OTCYTCTBHUEC KOHTAKTa

CKJIOHHOCTh IMHEBMAaTMYECKMX IIMH K AaKBaIUIAHUPOBAHWIO OINpPEAEISAeTCS  YAEIbHBIM
JJaBJICHUEM, BO3HMKAIOILUM B ISTHE KOHTAKTa LIMHBI C JAOPOTOil, MOTOMY y3KHE LIMHBI IIPU HX
OTHOCHUTEJIBHO  HEOOJBIION  IUIOIAAM  KOHTaKTa  MMEIT  MEHBUIYI0  CKJIOHHOCTh K
AKBAIUTAHUPOBAHMIO, a IIUPOKHE IIMHBI HU3KOro mpoduis Oojee CKIOHHBI K 3TOMy. M3HOC
poTeKkTopa XoTs 06l Ha 50% yBeaMUMBaeT CKJIOHHOCTH IIMH K aKBAaIJIAHUPOBAHUIO.

Hns «OopbObl» ¢ 3¢¢deKToM akBalUIaHUPOBAaHHUS KOHCTPYKTOphl «Goodyeary» NpPUMEHSIOT
texHonoruto «Eagle» (npyrue mpousBoautenu «Venture»), KOTOpas 3aKIOYAaeTCsl B HAaHECEHUU
V-00pa3HbIX Mpope3el Ha BCIO OBEPXHOCTh NMPOTEKTOpa (puc.S), M0 KOTOPHIM U3 MATHA KOHTAKTa
yaajstoTes: 6ompiire 00beMbl BO/bl. J[aHHAs TEXHOJIOTHUS MOBBIIIAET KECTKOCTh IPOTEKTOPa, Kak B
MONIEPEYHOM, TaK U B MPOAOJBHOM HaIpaBlIeHUU. PUCYHOK MpoTekTopa 00jajaeT e1Ba 3aMETHOM
acMMMeTpUel, YTO MO3BOJISIET M30aBUTHCS OT PE30HAHCHBIX YacTOT BpallleHHs kojeca [7].

On=TRFD Desiygn

MocTet nepanaun ;'
SHEPrHH

o |

Puc. 5. ITneBMaTuyeckas muHa TexHoaoruu «Eagle»

50 BecTHHK HOHCHKOﬁ aKajeMUH aBTOMOOMJIbHOIO TPaHcIopTa



ISSN 2219-8180 (Print); ISSN 2518-7899 (Online)
K 6onpocy o eénuanuu nneemamuueckux wun Ha 6€30NACHOCHb O0POHCHOZ0 OBUNCEHUA

CuernieHre IIMH ¢ JOPOTOM MMEEeT MEePBOCTENIEHHOE 3HAUECHUE JJIs O€30MacCHOCTU JBUKECHHUS,
TaK KaK OHO OTPaHUYMBAET BO3MOXKHOCTh MHTEHCUBHOTO TOPMOXKEHUSI U YCTOMYMBOTO JBUKEHUS
aBTOMOOWIIS 03 MONePeYHOro CKoIkkeHus. Ha pucyHke 6 moka3aHbl OMACHBIE CHUTYAIlH, KOTOPHIE
MOTYT BO3HHKHYTb Ha CKOJIB3KOH JOPOTE MPH IIOXOM CLEIUIEHUU KOJEC C JOPOKHBIM MOKPHITUEM [8].

Puc. 6. OnacHple CHTYanMu HA CKOJIB3KHX J0POrax

HemanoBakHyt0 3HaYMMOCTh WMEET HAa YCTOHYMBOCTH ABTOMOOWIISI AJIACTHYHOCTH IWH. K
OCOOCHHOCTH IIWH MOYXHO OTHECTH TO, YTO TMOMHUMO JedopMaluy B paadabHOM HAIPABICHHH,
OHH WMCIOT jaedopmanmio B OOKOBOM HampaBieHun (OokoBoW yBoja, puc.7). Kak moxazamm
uccnenoBanus akajaemuka E. A. UynakoBa, O0KOBO# yBOJ KOJIEC OKa3bIBacT OOJIBIIOE BIUSHUE HA
yCTOWYUBOCTH aBTOMOOMIIA[9].

\ Yeon 601106020
yeoda

Puc. 7. le¢popmanus miMHbI N0 AeiicTBHEM 00KOBOM CHJIbI

bnaronaps Hanuuuio GOKOBOTO yBOJa KOJIEC MOSBISAETCS CTAOMIM3UPYIOIUI MOMEHT LIUHBI,
CTPEMSIIUICS BEPHYTh KOJECO B €ro IUIOCKOCTh KAa4E€HHs, T. €. BBIPOBHATH KOJECO B HOBOM
3a/laHHOM UM HaIlpaBJIEHUH, IOJTYYEHHOM B pe3yJIbTaTe MOBOPOTA.
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3HAUYNTENbHBIA OOKOBOM yBOJ IIMH 3aTPyIHSET YIpPABICHHE M HapylmlaeT TOYHOCTh PabOTHI
pysieBoro mexaHm3Mma. llosToMy Ui IIMH CKOPOCTHBIX aBTOMOOMJIEH OOKOBas 3J1aCTHYHOCTH
JIOJDKHA OBITH YMEHBIIEHA 10 CPAaBHEHHIO ¢ OOKOBOW AJIACTHYHOCTBHIO IIUH OOBIYHBIX JIETKOBBIX
aBTOMOOMIIEH.

Bennunna O0KOBOI 31aCTHYHOCTH 3aBUCHT OT KOHCTPYKIIMHU IIMH, IIUPUHBI TPOGUIIS IIMHBI U
BHYTPEHHETo JaBiieHHs B Hel. [loBbIIeHME BHYTPEHHErO NaBICHHS M YBEIMYEHHE >KECTKOCTH
OOKOBHH MOKPBIIIEK YMEHBIIAIOT OOKOBYIO 3JJaCTUYHOCTb LIHH.

Henocrarounast BenmunHa ko3¢ (HUIMEHTa CIETIICHUS SBISETCS NPUYMHOM B cpeaHeM 16%, a B
HeOaronpusTHele nepuosl roga — 10 70% IOpOKHO-TPAHCIIOPTHBIX MPOUCILECTBUMA OT 0OIIEro
X uucina. MexXIyHapoJqHOH Komuccued mo OophOe cO CKOJB3KOCTBIO JOPOXKHBIX MOKPBITHI
YCTAHOBJICHO, YTO BEJIMYMHA KOA(PPHUIMEHTA CIEIUICHUS 110 YCIOBUSAM 0€30MaCHOCTH JBHKCHHS HE
IoJyKHA ObITh MeHble 0,4,

BriBoaBI

[Tocne BBINIOJIHEHHOIO AHAIUTUYECKOIO aHAIM3a IMTHEBMAaTUYECKHUX IIMH, CIEAYyeT CHEIaTh
BBIBOJ| O TOM, YTO MTHEBMATUYECKHE IIMHBI UMEIOT 3HAUUTEJIbHOE BIUSHUE HA JKCILTyaTal[MOHHbIE
CBOICTBa aBTOMOOWJISA, ClieAOBaTeIbHO, Ha O€30MaCHOCTh JOPOXKHOTO JBIKEHUS. M3ydeHbl
nokazareiar Kod(pQGHUIMEHTOB CUETUICHHS IHH MPU PAa3INYHbIX JOPOKHBIX YCIOBHUSIX. PaccMoTpeH
3¢ QeKT aKBarIaHUPOBAHUS, €T0 BOSHUKHOBEHHE U BIMSHUE HA YIPABISIEMOCTh aBTOMOOWIS. Jlist
0ojiee TOJHOTO PACKPBITUS TEMBI, IEIeCOO0Pa3HO BBIOJHUTH MOJCIMPOBAHUE JIBUKCHUS
TPAHCHOPTHOI'O CPEACTBA, HCIIOIb3Yysl HECKOJIbKO BUJOB MHEBMATUYECKHX IIMH B KOHTAaKTE C
Pa3IMYHBIM JIOPOKHBIM OKPBITUEM.
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€dpumenko A.M., LibinoB f.0. [lo nUTaAHHS NPO BIUVIMB MHEBMATHUYHHUX IIHH HA 0e3MeKy
AOPOKHBOTO PYXy

Anomayia. Y pobomi 6uKomamo ananiz KOHCMPYKMUBHUX OCOOAUOCMEl A8MOMODINA, WO
8nIUBaAOMb HA 0e3neky 00podcHbo2o pyxy. Illpoananizoeano eniue nHeMaAMuUYHUX WUH HA
excnyamayitni enacmusocmi agmomooinie. Hasedeno noxasnuku cmiikocmi mpaHCnopmHux
3aco0is, Koeghiyienmu 3uenieHHs WUH NPU PI3HUX OOPOICHIX YMOBAX, A MAKOI’C PO3TISAHYMO GNIUB
0iuH020 8i0BeOeHHs Koleca i egheKmy aK8aniaHy8aHHs HA CMIUKICMb | KePOBAHICb ABMOMOOLA.

Kntouoei cnosa: aemomobine, 6e3nexa 00podcHb020 pyXy, CMIUKICMb, 00PONHCHE NOKPUMMA,
Koeiyienm 3uenyients, Oiune 8i08e0eH s, AKBANIAHY8AHHSA

Yefymenko A.N., Ilinov Y.A. The impact of pneumatic tires on road safety

Abstract. In the work the analysis of design features of the car influencing safety of traffic is
executed. The impact of pneumatic tires on the performance of cars is analyzed. Indicators of
stability of vehicles, tire traction factors under various road conditions are given, and also the
influence of lateral wheel slip and the effect of aquaplaning on the stability and controllability of
the car are considered.

Keywords: car, road safety, stability, road surface, coefficient of adhesion, lateral withdrawal,
aquaplaning
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TEXHOJJOI'HYECKHE OCOBEHHOCTH HIPIPOKQCJIOfIHOﬁ
HAIIJTIABKHU JETAJIEM ABTOMOBUJIEN

Hpeécmaeﬂena Mmemoouxa pacuema moaluHbl MemajllONOKPbIMUAl. Tlokazanwi
MamemamudecKkue 3a8UCUMOCIU U COENLaHbl coomeemcmeyrwue 6b1800bL.
Knrwueswvie cnoea: 680CCMAHOBIERUe, HANl1aAeKa, Kunemamuka npoyecca, mojaujuna
MemalonoKpvlmus

IlocTanoBKka 3aga4n

B cOBpeMEHHBIX TEXHOJIOTHAX BOCCTAHOBIICHUS M3HOIICHHBIX JIETAJICH OCHOBHYIO POJIb UTPAIOT
HATUTABOYHBIC METAJUIONMOKPBITHSA. B TO ke Bpems Mojyduiia paclpoCTPaHCHHE MUPOKOCIONHAS
HaljlaBka pabouyuXx IMOBEPXHOCTEH KosieOmrommmcs anekTpoaoM (puc. la, 10). Ee mpumenenwue
MIO3BOJISICT M30€KaTh MHOTHUX HEJIOCTATKOB, CBOMCTBEHHBIX TPAJUIIMOHHBIM METOIaM HAIJIABKH I10
BUHTOBOW JIMHWW, & WMCHHO YMCHBIIUTH BEPOSTHOCTh BO3HHKHOBCHHSI TPCUIMH W IOP B
METAJUIOMIOKPBITHSX, TIOBBICUB TEM CaMbIM HaJIS)KHOCTh BOCCTAHOBIICHHOH neTai [1].

eab padoTsl

Jia nonydeHust 3QpQPEeKTUBHOTO TEXHOJOTUYECKOTO Ipolecca, MPUMEHSS IIHUPOKOCIONHYIO
HaIJIaBKy KOJEOIIOIUMCS 3JIEKTPOJIOM, HEOOXOIUMO PELIUTh BOMPOC 00ECIeYeHUs JOCTAaTOUHBIX
BEJIMYMH MPUITYCKOB Ha MOCJIEAYIOIIYI0 MEXaHUUECKY0 00paboTKy nmoBepXHocTel. B cBsizu ¢ 3TuM
BO3HHUKAeT IOTPEOHOCTh OMNpe/ieieHnuss (YHKIMOHAIBHOW 3aBUCUMOCTH MEXAY OCHOBHBIMU
JJIEMEHTAMU PEKHMMa I[IHPOKOCIOWHOM HAIUIaBKM M TE€OMETPUYECKUMHU  XapAKTEPUCTHUKAMHU
MIOKPBITHS.

OcHoBHast yacTh
Kunematnka nporecca MUPOKOCIONHON HAIUIaBKM IWIMHAPUYECKON IOBEPXHOCTH JETaIU
IPOM3BOJILHOTO POQUIIS ONUCHIBACTCS YpaBHEHHEM

V, =V, +Y, 1)

rac VH - BEKTOP CKOPOCTHU HAILIIABKU;

Vi - BCKTOP JIMHEHHOM CKOPOCTH BpaAlIATCIIBHOI'O ABUKCHHUSA TOYKH, pacnonomeHHoﬁ B 30HC
HaIrlJ1aBKH,

V2 - BEKTOP CKOPOCTU ABUKCHUA HAIJIaBOYHOM T OPCJIKH.
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6)

Puc. 1. IloBepxHocTh 1IeliKN pacnpeaeuTeIbHOr0 Baja Apurares BA3
¢ METAJJIONOKPHITHEM, HAHECEHHBIM MIMPOKOCJI0IMHON HANJIABKOM
KO0JIEOJTIOIUMCS IJIeKTPoaA0M: (ppOHTAIBHBII (a) 1 60KOBOI (0) BUABI

wlv, , ypaBHenue (1) B ckanspHoit popme npuoOperaer BUI:

V), =V + V2 2

B cuny toro, uro

VH ’Vl’V2 - MOAYJIM COOTBETCTBYIOIIINX BEKTOPOB CKOpOCTeﬁ.

rie
JIMHEWHYI0 CKOPOCTh BpAIAaTEIbHOTO IBMKEHUS TOYKH, PACIOJIOKEHHOW B 30HE HAIJIABKH
(puc. 2), MOXKHO ONPEAETUTH o (hopMmyIe

Vl:a)l-|EF| 3)

rae 0)1 -

[EF|

MIHOBCHHaAs yrjioBas CKOPOCTb BpalllCHUA HaIlIaBIISIEeMO IMOBEPXHOCTHU,

- JJIMHA pajnyC-BCKTOpa, MPOBCACHHOIO M3 MIHOBCHHOI'O LCHTPA BpalllCHUA ACTAIN OO
TOYKH, pacnonoxceHHoﬁ B 30HC HAIlIJIaBKH.

VYpaBHeHUE ISl CpelHEld CKOPOCTH BO3BPATHO-TIOCTYNATEIbHOTO JIBHXKEHMSI HAIIaBOYHOMN
TOPETKH, B COOTBETCTBUU C [2], UMEeT BU/I;

i (4)

~

rae V2 - CpeAHsIs CKOPOCTh BO3BPATHO-TIOCTYNATEIBLHOIO IBUKEHUS HATIJIABOYHON TOPEITKH;
U — IIMPUHA HAIUIABJISIEMOI0 Y4acTKa;

@, . yriioBast CKOpOCThb BpalllCHUS BaJia IIPUBOJa MEXaHHU3Ma ICPEMCILICHUA I'OPCIIKU.
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[ToncraBnsist B ypaBHeHue (2) BeIpaKeHHs I ckopoctei u3 ¢gopmyn (3) u (4), momydaum
3aBHUCUMOCTb JIJISl CpEHEH CKOPOCTH HaIlJIaBKH:

~ 2 2 U2 2
V, =,|o |EF| 5@,

()

rac VH - CpE€OHAA CKOPOCTh HAIlJIAaBKH.

Puc. 2. Kunemarnueckas cxema BpaaTeJIbHOI0 ABUKCHUS
HAIJIABJISIEMOH MOBEPXHOCTH

B yacTHOM ciydae, mpu NPUMEHEHHH KPUBOIIMITHO-IIATYHHOTO MEXaHH3Ma IepeMeIICHUS
TOpeNKH, MTHOBEHHAss CKOPOCTh €€ BO3BPATHO-TIOCTYIMATEILHOTO JBUXKEHUS OTHOCUTEIHHO
HAIUTaBIIIEMOM MMOBEPXHOCTH (pHC. 3) ONpeAensieTcss B COOTBETCTBHH C ypaBHEHUEM [3]:

[OH|

vV, =|OH|- o, - sin(p+0,5-m-sin2¢ o

OH
e [OH| _ BEJIMYMHA PAJHyca KPUBOLINIIA;
# - yron moBopoTa KpHBOILMIIA;

[GH]
- JIMHAa aTyHa.

£

Puc. 3. KunemaTrnuyeckasi cxemMa BO3BPaTHO-IOCTYNATEJIbHOTO
ABHKEHHUS HAIJIABOYHOM TOPeJIKH
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C yuerom popmyn (3) u (6), BeipakeHue (2) MpUHUMAET BU:

v, =. |0} -|EF|2 +|OH|2 -5 - Sin(p+0,5-%-sin 2¢
(7)

B panpHelmmx paccyKAeHHsX, MPU BBIBOAEC MAaTEeMAaTUYECKOW 3aBHCHUMOCTH TOJIIMHBI CIIOS,
HAHOCHMOTO TpPU IIUPOKOCIOWHOW HAIUTABKE KOJEOMIOMUMCS 3JEKTPOJOM, OT OCHOBHBIX
napaMeTpoB Ipoliecca, Oy1eM UCIOoJIb30BaTh anmnapat Au(GpepeHunanbHOro HCHUCICHUS.

HOHO)KI/IM, 4YTO Ha DJJICMCHTAPHO MAJIOM YYAaCTKE IMOBCPXHOCTHU HJIOH.[aI[BIOdF HaIlJIaBJICH

o0beM Merasuia, paBHBII dV | Torma saBucumocts MEXIy STUMHU BEIMYUHAMH MOXKET OBITh
npecTaBieHa quddepeHInaabHbIM YpaBHEHUEM

dV -h-dF =0 (8)

rae AV - muddepernman GyHKIMH 00beMa HATUIABIICHHOTO METalIa;
h - TOJIIIWHA HAIIJIABJICHHOT'O ITOKPBITHA,

dF . muddepernpan GyHKIUH IIOMAAN HAIJIABISIEMON TTOBEPXHOCTH.

B cBoro o4yepCab, HaAIJIaBKa J3JICMCHTAPHO MaJioro y4dJacTkKa IIOBCPXHOCTH IIJIOIAABIO dF
MNpOUCXOAUT B PE3YJIbTATC HAHCCCHUSA IIOKPBITHA C OIPCACIICHHBIM NIArOM HAIUUIABKU U 34
OIMpCACIICHHOC KOJINYCCTBO JBOMHEIX XOJ0B TOPCIIKU. To ectp B paccMaTpuBacMoM Ciiydac 3TO
MOJHO IIPCACTABUTL B BUJC:

dF —u-s-dng =0 )

rac S - aIrar HallJlaBKH,

dn

S - nuddepenunan GyHKINN KOIMYECTBA IBOMHBIX XOJ0B HAIUIABOYHOU FOPEKH.

Jns ynpolieHus: peaJbHON CUTYyallMy MIPUHUMAEM CXEMY HAIUIABKU C YCJIOBHOM TPaeKTOpHUEH
JIBUKEHHS DJIEKTpOJa MO HaraBisemMol moBepxHocTu (puc. 4). [lo mpUHATBHIM IOMyIIEHUSIM

y4aCTOK TaKou MMOBEPXHOCTHU MPEACTABIICH B BUAC MTPAMOYT'OJIbHUKA KACM .

K A

B =)

M C
< u >

Puc. 4. YciaoBHas cxeMa HAIUIABKU ¢ TPACKTOPHUEH IBUKEHUS JIEKTPoaA
10 HAIJIABJISIEMON MOBEPXHOCTH
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B mepBoMm mnpubmmxeHUH (HpHVl <<V2, 4TO COOTBETCTBYET pPCaJIbHBIM  YCJIOBUSM

LIMPOKOCJIONHON HAIJIaBKU) MOXHO IPUHATH TPACKTOPHUIO ABMXKEHHUS 3JIEKTPOJa OTHOCUTEIBHO
HAIUIABJIIEMOM MOBEPXHOCTH B BUJC JIOMAHOM JIMHUH, DJIEMEHTAMH KOTOPOM SIBIIIOTCS OTPE3KH

[AB] " [BC]. Toraa KOIMYECTBO TBOMHBIX XO0JI0B TOPEIKHA MOXKET OBITh IIPEACTABICHO (HOPMYJIIOi
V-t
Ng=——"——=
|AB|+|BC|

(10)

n o .
rac S - KOJIMYECTBO ABOWHBIX XOJ0B HAIIJIABOYHOU I'OPCIIKHU;

Vir - texnomornuecku HEo0XouMast CKOPOCTh HAIUIABKH;

t. BpeMsl HaIlJIAaBKU;
|AB|,|BC]|

- JUIMHBl COOTBETCTBYIOUIMX 3JEMEHTOB TPACKTOPUHU JBWXKEHHUS DJIEKTPoAa,
COCTAaBJISIOIIIMX JTBOMHOU XO/I.

W3 puc. 4 BuaHO, 4TO

(11)

_\/4-u2+S2 (12)

Huddepenunpys 3To ypaBHEHUE 110 dt , IOJIy4NM:

dng Vi

dt  J4.u?+s? (13)

B stom ciiywae nuddepeniman GyHKIIMNA KOTMYECTBA TBOWHBIX XOJI0B HATUIABOYHON TOPEIIKU
MO>KET OBITh MPEJICTABIICH B BUJIE:

vV, -dt

V4-u? +s? (14)

dng =

3,[[CCB CIIPaBCAJINBLIM ABJISICTCS YPABHCHUC

vV, -dt 0

'\/4~U2+Sz (15)

dng —

[Ipyu ycnoBuM mpUMEHEHHS B KAa4ECTBE HAIJIABOYHOI'O MarepHvaya 3JIEKTPOJHOW MPOBOJIOKH,
MYCTh 32 3JIEMEHTAPHO MaJbli MPOMEXKYTOK BPEMEHHU HAIIABKHU dt ee M3PaCcXOJ0BaHHBIM 00BEM
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Oyzer coCTaBIATh AV Torma pacxox HamIaBoO4HOro Marepuana OyJdeT OMHCHIBAThCS
TuddepeHIaIbHBIM YpaBHEHHEM

dVHP—O,ZS‘ﬂ‘dZ'VHP‘dtZO (16)

rIe

Vi muddepennnan GyHKIHH 00beMa IPOBOJIIOKU, U3PACXOI0BAHHOM Ha HAIUIABKY;

d. JTUAMETP JIEKTPOJIHOM MPOBOJIOKHU;

VHP - CKOpOCTh Ioaa4Yu IIPOBOJIOKH,

dt . OJIEMEHTApPHO MaJbId IMPOMEKYTOK BPEMCHHU HaIlJIaBKH.

Cnez[yeT YUCECTh TO ITIOJIOKCHHUC, YTO IIpU ,Z[y1"0BOI>i HaIjlaBKe HE BeCh 00beM mogaBacMoro
SJICKTPOAHOTO MaTCpHralia NepexoanuT B 00bEM HAHOCHMOTO MCTAJUIOIIOKPBITHA. 3,[[6013 HUMECT MCCTO
pa36pI>I3I‘I/IBaHI/Ie paciuiaBJICHHOI'O MCTaJllla, a4 TAaKXXC CTCKAHUC C HaIuiaBiIseMoi IMOBCPXHOCTHU.

HOE)TOMy CIIPaBCAJIMBLIM SBJISICTCA BBIPAKCHHUC

dV _77'an13 =0 (17)

rae 7 - koapdunuent 3pHeKTHBHOCTH HAILIABKH.

Bripaxenus (8), (9) u (15) saBnstoresa nuddepeHIMaTbHBIME YPaBHEHUSIME TIEPBOTO TOPSIKA B
noJHBIX auddepennuanax. Pemas 3Ti Tpu ypaBHEHHSI COBMECTHO OTHOCHUTEIILHO dv | MOJTYYUM:

dV =u-s-h- Vi O

V4-u?+s? (18)

Beipaxxkenus (16) u (17) Taxke sBusorcs AuddepeHnranbHbIME yPaBHEHUSIMHU B ITOJIHBIX
muddepennmanax. x coBMecTHOE pelieHue OTHOCUTENBHO dV' ymeer Bun:

dV =0,25-7-d?-n-v,, -dt (19)

[TpupaBHuBas npasble yacTu ypaBHeHu# (18) u (19) u BbIpakast U3 MOJYYEHHOTO PaBEHCTBA
TOJIIIMHY HAIUIABJIEHHOTO CJI0s1, OyJIEM UMETh 3aBUCUMOCTb!

m-d?.v,, -4-u? +s? -

4-U-S-V,, (20)

h:

BriBog ¢opmynsl (20), ocHOBaHHBIH Ha aHanu3e MU(EpeHIMaIbHBIX YPaBHEHUH, MTO3BOJINIT

ONPEAEIUThH BbhIpaKEHUE IS h g 00I1IeEM BHUJIE BHE 3aBUCUMOCTH OT TOTO, SIBISIFOTCSI T OCHOBHEIE
BXO/JISIINE B HETO MapaMeTphl CTAIIMOHAPHBIMU, TMOO OHU HECTAI[MOHAPHBIE.
BriBOabI

1) Jlns oOecredeHUss TEXHOJOTHYECKH HEOOXOJUMOW CKOPOCTH HAIUIaBKU  JOJDKHO
co0roaaThCs YCIOBUE:
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Vi 2V (21)

2) Ilpu ucnonab30BaHUM KPUBOILUITHO-IIATYHHOTO MEXaHW3Ma IIPUBO/Ia HAIlJIaBOYHOU TOPEIIKU
JUIsL OCYILECTBJIICHHsI €€ BO3BPATHO-IIOCTYNATEIBHOTO JIBW)KEHUS, IPHUHHUMAs CKOPOCTH HAIlJIaBKU
V, u3 Qopmynsl (7) paBHOH TEXHOJOTMYECKH HEOOXOJUMOM CKOpOCTH HAIUIaBKU V,, B

BbIpaxkeHUH (20), MOXKHO aHAIIUTUYECKU OMPEICNIUTh TOJIIMHY HAHOCUMOI'O METaJUIOMOKPBITHS B
0001 TOUKe 00pa3yoIIeH Mo BCeH MIMPUHE HATUTABJISIEMOM TOBEPXHOCTH.

3) Bce »TO mO3BOJISIET Y4YECTh BEIMYMHBI HKCILTYaTAllMOHHOTO HW3HOCA M TPHUITYCKU Ha
MOCJEAYIONMe TMOCie HAIUIABKU  OINEpalMd TEPMUYECKOH M MEXaHMYeCKOW 00paboTKU
BOCCTAHABIIMBAEMOM MMOBEPXHOCTH.

Cnucok JiuTeparypsl

1. Jennco A.C. AHAIM3 IKCILIyATAHMOHHBIX J1e()eKTOB KOJEHYATOro Baja apurarenss KamA3-
740 / A.C. HdenucoB, A.T. Kynako, b.®. Tyrymes, E.}O. I'opuiennna, A.A. Bununees // PeMonT,
BOCCTaHOBJIeHUe, MogepHu3anus. 2010. Ne 6. C. 30-38.

2. Komunn A.H. Pacuer aBTOMOOWJIBHBIX W TpakTopHbix asurarteneii / A.A. Komuun, B.IL
JemMunoB. — 2-e u3j., nepepad. u aon. M.: Beicimas mkoJa, 1980. 400 c.

3. ABToMoOMIbHBIE U TPpakTopHble ABUrateau. Y. Il. Koncrpykuus u pacuer asurareneii / Ilon
pea. U.M. Jlennna. M.: Beiciasi mkoJia. 1976. 280 c.

Tyzywee b.®., Kupunoeé B.C., boiikoeM.B., Bopoo6iioe 0.0. Texnonociuni ocodaueocmi
WUPOKOWAP0B8020 HANIABIEHHA 0emaJiell aemomooinie

Ilpeocmasnena  memoouxa  po3paxyHxky — moewunu  memanonokpumms.  Iloxazani
MamemamuyHi 3a1eHCHOCmi i 3p00eHT 8i0N08IOHI BUCHOBKUL.

Knrouosi cnosa: osucyn 6Hympiuinbo20 320psAHHSA, KPUBOULUNHO-UWLAMYHHUL MEXAHI3M, XIiO
HOPWIHA, YUNIHOP, KONIHYACTULL 8AL.

Tugushev B.F., Kirillov V.S., Boikov N.V., Borobiev A.A. Technological features of
broadband welding-up of parts of automobiles

Abstract.A method of calculating the thickness of the metal coating. Showing mathematical

relationships and make appropriate.
Keywords: rebuilding, welding-up, kinematics of process, thickness of the metal
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IPABWIA IIOJJAHHSI TA O®OPMJIEHHSI CTATEM

st my6sikyBaHHS B KypHani «BicHuk JloHernpkoi akamemii aBTOMOOUTBHOTO TPAHCIIOPTY»
NIPUAMAIOTBCSI  HEOIyOJTIKOBAaHI paHIIlle HAyKOBI CTAaTTl B Taly3siX: TPAHCHOPTY 1 JBUTYHIB
BHYTPILIHBOTO 3TOPSIHHS; TPOEKTYBaHHS, OyJIBHUIITBA Ta EKCIUTyaTallii aBTOMOOLIBHUX OPIT;
HAJIMHOCTI ¥ JOBTrOBIYHOCTI MEXaHI3MIB 1 MaIllMH; TPAHCIIOPTHUX TEXHOJIOT1H.

VY KypHa IpyKYyIHOThCS CTaTTI YKPaiHCHKOO, POCICHKOIO (3MIIIIAHUMH ) MOBaMH.

Jns myGomikartii HayKoBOT CTaTTi B peJakilifo HEOOX1THO MPEICTAaBUTH HACTYITHI JOKYMEHTH:

—  TeKCT cTaTTi y 2-x hopmarax;

— Ha3By CTaTTi, aHOTAIlIF0 Ta KJIIOYOBI CIOBAa YKPAaiHCHKOIO, POCIHCHKOIO Ta aHTIIHCHKOIO
MOBaMH;

—  eKCIIEpTHUH BUCHOBOK PO MOXKJIMBICTh BIAKPUTOTO MyOJIIKYBaHHS;

—  3aBipeHy peleH3il0 JOKTopa HayK abo YiIeHa pelakKiiifHOl KOJIerii,

— BimoMocti mpo aBtopa (-iB) (mpi3Builme, iM’s Ta 1O OaThbKOBI IMOBHICTIO, HAYKOBHH
CTYIiHb, BYCHE 3BaHHS, I0CAJIA, MICIIC Ta ajJjpeca poOOTH JUISI KOXKHOTO aBTOPa)

— iHdopmaris s 3B’s3Ky: €-mail, ciayx6oBuii ab0 nomariHiii TenedoHH, MOIITOBA ajapeca
(1 BiIIIpaBIICHHS aBTOPCHKOTO €K3EMILISIPY JKYPHATY) OQHOTO 3 aBTOPIB.

Bumoru 10 pykonucis

Crarts nogaerbest y 2-x Bapiantax: y popmati Word for Windows — .doc (a6o .docx); Ta 'y
dopmati pdf (ckaHOBaHHIA JOKYMEHT 3 HyMEpAI[i€I0 CTOPIHOK Ta IMiAMKUCOM aBTOPA).

O06csr HaykoBoOi ctaTTi 5-10 CTOPIHOK TEKCTY, SIKi BKJIIOYAIOTH Tabuuil, Ltoctpartii (4
PUCYHKHU JOpPIBHIOIOTHCS 1 cTopiHIli), mepenik Jiteparypu. O030pHi cTarti — A0 12 cropiHOK.

[MTapametpu cTopinku: po3mip — A4 (210 x 297Mm); opieHTALlis — KHIYKKOBA; MOJIS: BEPXHE —
15MM, HIDKHE — 25MM, JTiBe — 25MM, TipaBe —1 SMM.

Becb Tekct moBuHeH OyTu Habpanumii ctuiaeMm «3Buuaiiauiiy (Normal), Tunm mpudra
— TimesNewRoman.

CrpykTypa crarTi

Koo YVJIK (yuisepcanvnuit decamun- | Ulpudt: 12n0T, HaniBXUpHUH KypcuB

Huil K1acughikamop) A03a11: BUPIBHIOBAHHS — 10 JIIBOMY Kparo, MIKpPSIJIKO-
BUI 1HTEpBaJ — OMUHAPHUI
[Iyctnii psiok Mpudrt: 12T,

A03a11: MDKPSIIKOBUN 1HTEpBaJ — OJIMHAPHUN

Tpizeuwe (-wa) ma iniyianu aemopa (-ig), | Ulpudr: 110, HaniBxupHUil Kypcus

HAYKOGUIl CIMYNIHb, 6UeHe 36AHHS AO3ai;;  BUPIBHIOBaHHS — IO IIGHTPY CTOPIHKH,
Ilosna nazea opzanizauyii MDKPSAKOBUN THTEPBAT — OAMHAPHUIMA
ITyctuii psiok
HA3BA CTATTI [Mpudrt: 14nT, HaMIBXUPHUIA,BC1 OYKBU CTPOUHI
A03al: BUPIBHIOBaHHS — IO IIEHTPY CTOpPIHKH,

MDKPSAKOBUN THTEPBAJI — OAMHAPHUM

Ilyctnii psiok

Anomayiss M0G0  OpuciHamy [Mpudrt: 1101, Kypcus
cmammi(ne oinow 80 cnis, wiu- A03a11: BUPIBHIOBaHHS — TI0 LIEHTPY CTOPIHKH, MIKpSI-
puna paoka 130 ymm) JIKOBUHM 1HTEpBaJl — OJUHAPHMUH, BIACTYN JIBOpYY —
Karouoei cnosa: 20mmMm, Ta ipaBopyd — 20MM.
Ilyctnii psiok
OCHOBHMIA TEKCT CTaTTi MpudT: 12071, 3BU4aitHuit
Tekcr pykonucy MOBUHEH MICTUTH Taki | A0G3all: BUPIBHIOBAHHS — 10 IIUPUHI CTOPIHKH, MDKPSI-
PO3IILIH, SIK: KOBHI 1HTEpBa]I — MHOXUTENb 1,10T, BIACTYN Mepiioro
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ITocTanoBka npodJjiemMu

1€ BIZOOpakaeTbCs 1CTOPIS MPEIMETy
JOCIIJDKEHHS, aKTyalbHICTh Ta Cy4acHHM
CTaH MpoOJIeMH;

AHaJIi3 ocTaHHIX TOCTiIKEeHb

Ha SIKi CIUPAETbCA ABTOP, BHUILICHHS
HEBUPIIICHUX paHille AacleKTIB 3arajabHOI
npoOJieMH, SKHM TPHUCBSIUYETHCS O3HAUCHA
CTaTTS;

Mera crarTi
(mocraHoBKa 3a/1a4i);

OcHoBHMI po31iia
(MOKJTHBI T PO3ILIIN);

BucHoBku

JIe CTUCJIO Ta YITKO MiJCYMOBYIOTHCS
OCHOBHI pe3yiabTaTH, MmO Oyl oOJepxaHi
aBTOPOM (-amm).

psaaka— 7,5mMm.

Ha3Bu po3ainiB HamiBXUpHUM MIPUPTOM O€3 Kparku
HANpPHKIHIII.

Tabnuii MOBUHHI MaTH TEMaTHYHI HA3BHU Ta TOPSIKOBI
HoMepa (0e3 3Haky Ne), HA sKi JAIOTHCS MOCHJIAHHS Yy
TEKCTI.

Pucynku Ta rpagiku moBuHHI OyTH IPOHYMEpOBaHI B
MOPSIIKY TOCWIIaHHS Y TeKCTi. KOXHHUI PUCYHOK pO3-
MIIyeThCss B OKpeMoMmy Gaitmi (dpopmatu .bmp, .jpg,
1iff). KonbopoBsi Ta (GOHOBI pHCYHKH HE MPHIMAIOTHCS.
[Tepenik puCyHKIB 3 HOMEpaMH Ta MiANMUCAMH PUCYHKIB
MUIITYThCS B OKPEMOMY JIOKYMEHTI.

VYci popmynu noBuHHI OyTH HabpaHi y pemakropi ¢op-
myn MicrosoftEquation 2.0, 3.0 (MathType). ITpu Bubopi
OJIMHMIIb BHUMIPY CIiJ noTpuMyBatuch cucremu ClL
[{iyla yacTHA 4YKClIA BiJ JSCATUYHOI BIIIUISETHCS KO-
MOIO.

Hywmepatis popmyn maerscs apabcbkumu 1udpaMu B
KPYIJIHX JTYKKax TpaBopyd.

[TocunanHs Ha JuKeperna OepyThes Y KBaJpaTHI TyKKH.

Ilyctuit psimox

Cnmcok Jiteparypu

1. saxkwmii Buxonyerncsi 3rigno JCTY
I'OCT 7.1:2006 «Cucrema ctaHaapriB 3 iH-
¢opmanii, 6i0mioTeuHoi Ta BUIAABHUYOI
crnpaBu. bidaiorpadgiunmii 3anuc. biodaiorpa-
(iynumit onuc. 3aranbHi BUMOTH TAa NMPaBHJIA
CKJIAJAHHA» Ta B MOPSAKY NOCHJIAHHS.

HazBa posmina — mpudt: 120T, HamiBXUPHUK.
Teker cnmcka:

Mpudrt: 1101, Kypcus;

AOG3al: BHpIBHIOBaHHS — IO IIMPHHI CTOPIHKH,
MDKPSAKOBUN 1HTEPBAI — OJIMHAPHUH, BIJCTYI MEPILO-
ro psajaka — 7,5MM.

Ilyctunii psiok

@D.U.0. asmopos. Hazeanue cmamou na
anvmepnamuenom asvike (I1.1.b. aemopis.
Ha3zea cmammi na anomepnamugniit mogi)

Anomauusa (Anomauis). Anomayis Ha
anrbMmepHamuetiti. Mosi  (POCIUcbKa, SAKUO
cmammsi Ha YKPAiHcobKiltl MO8I;, abo YKpaiH-
CbKa, AKWO Cmammsi Had POCIUCLKIl MOGI.

Knrwouesvie cnosa (Knwuoei cnosa): na
AbMEPHAMUBHIT MOBI

HIpudT: 12071, Kypcus

AG3al: BHpIBHIOBAaHHS —TI0 UIMPHHI CTOPIHKH,
MDKPSAKOBUN THTEpPBAJl — OJIMHAPHUM, BIJCTYI MEPILO-
ro psaaka — 7,5MMm

Ilyctnii psiok

ILLb. asmopie. Hazea cmammi na ane-
JUUCHKITL MOGI

Abstract. ITepexnao anomayii na awneniti-
CbKY MOB).

Keywords: Ilepexnao kmouoeux cnie Ha
AHTIIUCLKY MOBY

HlpudT: 12071, Kypcus

AG3a1: BUPIBHIOBaHHS —I10 LIMPHHI CTOPIHKH, Mi-
KPAAKOBUN 1HTEpPBAJI — OAMHAPHUMN, BIJCTYI HEPILIOTO
psanaka — 7,5Mm

CTaTTi, 10 HE BiI[HOBi,Z[aIOTL BHUMOI'aM, MOBCPTAOTHCA aBTOPAM UId JOOIPAI[FOBAHHA.

ITlicna nDpuAHATTS peAKoJericl0 pillleHHs TMpPo  JOIYCK
BinoBinanbHuH cexkperap iH(OpMy€e nmpo mHe aBTOpa M yKa3ye€ CTpPOKM mnyoOJikauii, po3mip
IaTu 3a myo0Jikamio crarTti Ta 0aHKIBCHbKi peKkBi3uTH Akaaemii.

6]

crarti a0  myOJikamii
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MNMOPAJTOK PELIEH3YBAHHASA CTATEA

1. Hayxkogi cTaTTi, 10 HAAINILINA 10 peAaKilii, IPOXOasATh Yepe3 IHCTUTYT PeleH3yBaHHS.

2. ®opmMu pereH3yBaHHS CTaTeH:

— 3OBHIIHA (peleH3YBaHHS PYKONHUCIB cTaTedl JOKTOpoM ab0 KaHAWJIATOM Hayk,
SKUW € TIPOBIAHHUM CIICIIaJIICTOM Yy BIJIMOBIIHIA raiy3i HayKHn);
BHYTPILIHS (peleH3yBaHHs PYKOMNKCIB CTaTel YWieHaMH peJaKIiifHO1 Koerii).
3. VY 30BHIiNIHIN peneH3ii MOBUHHI OyTH BUCBITJICHI HACTYITHI MUTAHHS:
— YH BIANOBIZA€ 3MICT CTATTi 3asgBJICHIM B Ha3Bl TEMi;
HACKLIBKY CTATTS BIAMOBITAE CYyYaCHUM JIOCSITHEHHSM Y 3a3HAYCHIN raiy3i;

— YW JOCTyIIHA CTaTTsd YWTa4aM, Ha SKUX BOHA pO3paxoBaHa, 3 TOIJISAY MOBH, CTUIIIO,
po3Tanry- BaHHS Marepianry, HAOYHOCTI TabJHIlb, TiarpaM, MalOHKIB Ta iH.;

— YW JOIIbHA IyOJIiKaIlis CTAaTTi 3 ypaxyBaHHSIM paHIIIe BHITYIICHOI 1O JaHOMY HMUTaHHIO
JiTe- paTypu;

— Yy YOMY KOHKPETHO IMOJISITAlOTh IO3UTHBHI CTOPOHM, a TaKOX HEMOJIKH CTaTTi, SKi
BUIIPABIIEHHS! U JOTIOBHEHHS MMOBUHHI OyTH BHECEHI aBTOPOM;

— BHCHOBOK TIp0  MOJJIMBICTH  OMyOJNIKyBaHHS  JAaHOTO pYKONHCY B  JKypHAJIL:
«PEKOMEHTYETHCSI,

«PEKOMEH/IYEThCSl 3 YpaxyBaHHSM BHIIPABICHHS BiJ3HAYCHUX PELEH3CHTOM HEIOJIKIBY» abo
«HE pe- KOMEHIYETHCS.

4. 3oBHImHA peneHsii 3acBIAUYIOTHCS B IMOPSAAKY, YCTAaHOBJICHOMY B YCTAaHOBI, /i€ IPALIOE
perieH- 3eHT. Penensis moBuHHAa OyTH MiANKHCaHA PELIEH3EHTOM 3 PO3MIM(PPOBKOIO MOCAIH,
HAYKOBOT'O CTYIECHS 1 BYEHOT'O 3BaHHS.

5. BiamoBinanbHuil cekperap IpoTsIroM 7 THIB MOBIIOMIISE aBTOPIB PO OJIEPIKAHHS CTATTI.

6. BignoBimanbHMII CeKpeTap BH3HA4Ya€ BIAMOBIAHICTH CTAaTTI Mpodilto  KypHAIY,
BUMOraM 70 OGOpMIIEHHS i Hampamise i HAa BHYTPIIIHE PELEH3YBAHHS WICHY pPeAaKIiiHOI
KOJIET11, 10 Mae HaWOLIbII OJM3BKY IO TEMU CTATTI HAYKOBY CIIEIiai3alliio.

7. CTpoKHM pelLeH3yBaHHS B KOKHOMY OKPEMOMY BHUIAJIKy BH3HAYaIOTHCS BIAMOBIJAIBHUM
CeKpe- TapeM 3 ypaxyBaHHSM CTBOPEHHSI YMOB JIJII MAKCUMAIBHO OTIEPATUBHOI MyOJIiKaIlil CTaTTi.

8. BHyTpimHA peneH3is BHUKOHYETbCA WIEHAMH peNakliiiHOT Koyerii JKypHaly y
BIMOBIAHOCTI 3 Haka3oMm pekropa Axamemii Big 11.10.2010p. Nel53-01 «IIpo 3aTBepkeHHS
[TonoxeHHsT TIPO TOPSOK BUITYCKY HaykoBoro (haxoBoro BuAaHHs BicHuk JloHernpkoi akamemii
ABTOMOOIIBHOTO TPAHCTIOPTY».

PereH3eHT KOMEHTYE SKICTh PYKOITUCY 32 TAKUMH ITYHKTaMH, SIK:

— HayKOBa HOBU3HA,

OOIpYHTBaHICTh PE3yJbTATIB,
3HAYUMICTh PE3yNbTaTIB,

— SICHICTb BUKJIQJIaHHS,

— SKICTh 0(pOPMIICHHS;

BUCTABJISIE TI0 KOKHOMY TYHKTY MapaMmeTpuyHy omiHky Bix 0 mo 5. B 3amexxHOCTi Bif cymu
0aniB mpUUMAETHCS PIIEHHS MPO AOLUIBHICTH MYyOJiKalii, Mpo HEOOXITHICTh JOOMPAIIOBAHHS
pykomnucy, abo npo HeIOUiIbHICTh MyOTiKalii.

Peniensiss moBuHHA OyTHM MiAMKMCAaHA PEIEH3EHTOM 3 PO3MHM(POBKOI IMOCAIN, HAYKOBOTO
CTYNEHs 1 BUYEHOIO 3BaHHS.

9. V Bumaaky BIOXWJIEGHHS CTaTTi BiJg TyONiKamii peakilisi HampaBise aBTOPOBI

MOTHBOBAHY BiJIMOBY.
10. HasBHiCTH, TIO3UTHBHOI pPEIEH3il HE € JOCTAaTHBOIO IIJICTABOIO I ITyOJIiKaIlii CTaTTi.
OcraroyHe pillIeHHs PO JOUUIBHICTh MyOIiKallii yXBaTI0O€ThCsl BUEHOIO Aol Akaiemil.

11. Opurinanu peueH3iit 30epiraloTbcst B pellakiiii HayKoBoro xypHany «BicHuk JloHenbkoi

aka- JeMii aBTOMOOIIBHOTO TPAHCTIOPTY.
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