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Shevcova A.G., Borovskoy A.E. 

REAL STREAM OF SATURATION DEPENDING ON THE CAR CLASS 

The Belgorod state technological university of V. G. Shukhov 

 

Summary. In this report change of capacity of a strip depending on a car class is 

considered.  

Key words: a car class, passing ability, a real stream of saturation. 

Transport stream – set of the vehicles which are at the same time participating in 

movement on a certain site of a street road network (UDS) [1]. Transport streams are 

characterized: intensity, structure, in the speed, intervals between cars, stream 

density. Owing to interaction of cars in a stream all these characteristics are 

functionally connected with each other. For obtaining reliable data on capacity the 

indicators characterizing mutual actions between cars in a stream in various road 

conditions should be considered. Capacity – the maximum number of cars which can 

pass a road site in unit of time in one or two directions in considered road and 

weather climatic conditions [2]. Capacity of highways depends on a large number of 

factors: 

− road conditions (width of the carriageway, a longitudinal bias, radius of 

curves in the plan, distances of visibility, etc.); 

− structure of a stream of cars;  

− existence of means of regulation; 

− weather climatic conditions; 

− possibilities of maneuvering of cars on width of the carriageway; 

− psychophysiological features of drivers and design of cars. 

Change of one of these factors leads to essential fluctuations of capacity within 

days, month, a season and year. At frequent hindrances on the road there are the 

considerable fluctuations of speed leading to emergence of a large number of cars, 

moving in groups, and also to decrease in average speed of all stream. 
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With automobilization growth, on roads types and classes of cars also change, 

and at capacity calculation this phenomenon isn't taken at all into consideration. For 

example, at determination of size of the real intensity, all types of cars of UDS 

crossing a certain site are given by means of special factors of reduction to the car, 

and, without specifying to which, with what transport and high-speed characteristics. 

Let's consider some examples of change of capacity depending on change of type and 

a car class (see tab. 1), the received size we will begin to call a real stream of 

saturation. 

Table 1  

Classes of cars depending on type of a body of overall dimensions 

Car class Body type, sizes Car example 

А 

3-doors and 5-doors hatchback. 

Small dimensions: length – no 

more than 3600 mm., width - 

no more than 1520 mm. 

Daewoo Matiz, Ока, Rover Mini, 

Renault Twingo, Daewoo Tico. 

B 

3-and 5-door hatchbacks, are 

more rare sedans. Dimensions: 

length of 3500-3900 mm., 

width of 1520-1630 mm. 

Toyota Yaris, Таврия, Skoda Felicia, 

Opel Corsa, Peugeot-106, Renault 

Clio, Fiat Punto, Volkswagen Polo, 

Ford Fiesta, Toyota Yaris, Nissan 

Micra etc. 

С 

Hatchback, sedan, versatile 

person or UPV. Dimensions: 

length of 3900-4400 mm., 

width of 1600-1750 mm. 

Ford Focus, all models VAZ (except 

the Field and its updatings), 

Volkswagen Golf и Bora, Skoda 

Octavia, Opel Astra, Ford Escort, 

Audi F3, Peugeot-306, Fiat 

Brawo/Brawa, Renault Meganе, Alfa 

Romeo 145/146, Nissan Teeda, 

Toyota Corolla and Auris, Daewoo 

Nexia and other similar models. 

D Hatchback, sedan, the versatile Volkswagen Passat, Opel Vectra, 
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person and versatile persons of 

the increased capacity. 

Dimensions: length of 4400-

4700 mm., width of 1700-1800 

mm. 

Peugeot-406, Ford Mondeo, Toyota 

Avensis, Nissan Primera, Alfa Romeo 

156, Audi A4, BMW 3rd series, 

Mercedes-Benz C. 

E 

Sedans and versatile persons. 

Dimensions: length more than 

4600 mm., width more than 

1700 mm. 

Toyota Camri, Opel Omega, 

Mercedes-Benz E class, Audi A6-8, 

Jaquar S-type, Volvo S80/V70. 

 

F 

Sedans, limousines. Length 

more 4,6м. Width more 1,7м 

Audi A8, Bentley, Rolls-Royce, 

Jaguar XJ8, Mercedes-Benz S-class, 

BMW 7rd series and Lexus LS430 

Minivans 

and cars of 

the 

increased 

capacity 

Hatchback, sedan, versatile 

person or UPV 

Citroen Evasion, Mazda MPV, 

Renault Espace, SEAT Alhambra, 

Volkswagen Sharan, Ford Windstar, 

Hyundai H-1, Mitsubishi Space Gear 

and Volkswagen Caravelle/Multivan.  

Off-road 

car 

3-or 5-door versatile persons. 

Capacity - from 4 to 9 places. 

Are subdivided into 3 groups: small 

(type Suzuki Jimny or Daihatsu 

Terios), averages (for example, as 

Honda CR-V) and big (type 

Chevrolet Tahoe or Jeep Grand 

Cherokee). 

 

Definition of a real stream of saturation, depending on a car class, it will be 

carried out on the following formulas: 

1. Definition of a dynamic dimension, m: 

                                     DLL aд +=                                                                  (1) 

where aL - dimensional length of the car, a certain class, m; D - a safety distance to 

ahead going car, m. 
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2. Definition of a distance of safety to ahead going car, m: 

                                               ( )зjTD ∗+∗= 2/2ϑϑ                                                     (2) 

where T - time of braking, second; ϑ - speed of movement of the car, m/second; 

          зj  - size of the established delay, m/sek2. 

3. Definition of time of braking: 

                                             321 5,0 TTTT ⋅++=                                                         (3) 

where Т1 – time of reaction of the driver, second (Т1 = 0.75 seconds); T2 - time of 

operation of a brake drive, second (Т2 = 0.35 seconds); T3 – time of increase of delay, 

second. (T3 = 0.15 seconds). 

4. Definition of time of passing of section are expensive, second: 

                                                       ϑ/дпс Lt =                                                              (4) 

5. Definition of a real stream of saturation, unit/hour: 

                                                          псreal tМ /3600=                                                    (5) 
Calculation of a real stream of saturation ( realМ ) will be made for the following 

classes of cars: 

1. The class "And" car - Daewoo Matiz; 

2. The class "In" car - Toyota Yaris; 

3. The class "With" car - Ford Focus; 

4. The class "D" car - Volkswagen Passat; 

5. The class "E" car - Toyota Camry; 

6. The class "F" car - Audi A8. 

Example 1. Let's assume that the transport stream moves on a direct site of the 

asphalted, dry road, with factor of coupling ( realМ ). The main part of a transport 

stream, is class "And" cars, namely the Daewoo Matiz [3] car. To define a real stream 

of saturation for this site of the road, taking into account that all other cars will be 

given to considered type of the car. 
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Fig.1. Dimensional length of the car of the class «A» - Daewoo Matiz 

Table 2 

Overall dimensions of the car of the class «A» - Daewoo Matiz 

Overall dimensions Nominal rate, mm. 
Length 3497 
Width 1495 
Height 1485 

Wheel base 2340 
 

During the made calculations, on formulas 1-5 size of the maximum real stream 

of saturation ( max.realМ ) will be observed at average speed ( срϑ ) a stream 25 km//hour, 

and will make the 1648-th unit/hour, (see. graph 1). 

Example 2. Let's assume that the transport stream moves on a direct site of the 

asphalted, dry road, with factor of coupling ( realМ ). The main part of a transport 

stream, is class «B» cars, namely the Toyota Yaris car [4]. To define a real stream of 

saturation for this site of the road, taking into account that all other cars will be given 

to considered type of the car. 
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Fig.2. Dimensional length of the car of the class «B» - Toyota Yaris 

Table 3  

Overall dimensions of the car of the class «B» - Toyota Yaris 

Overall dimensions Nominal rate, mm. 
Length 3750 
Width 1695 
Height 1530 

Wheel base 2460 
 

During the made calculations, on formulas 1-5 size of the maximum real stream 

of saturation ( max.realМ ) will be observed at average speed ( срϑ ) a stream 25 km./hour, 

and will make 1621 units/hours, (see. graph 1). 

Example 3. Let's assume that the transport stream moves on a direct site of the 

asphalted, dry road, with factor of coupling ( realМ ). The main part of a transport 

stream, is class «C» cars, namely the Ford Focus [5] car. To define a real stream of 

saturation for this site of the road, taking into account that all other cars will be given 

to considered type of the car. 

 
Fig.3. Dimensional length of the car of the class «C» - Ford Focus 

Table 4 

Overall dimensions of the car of the class «C» - Ford Focus 

Overall dimensions Nominal rate, mm. 
Length 4342 
Width 1840 
Height 1497 

Wheel base 2640 
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During the made calculations, on formulas 1-5 size of the maximum real stream 

of saturation ( max.realМ ) will be observed at average speed () a stream 30 km./hour, and 

will make the 1563-rd unit/hour, (see. graph 1). 

Example 4. Let's assume that the transport stream moves on a direct site of the 

asphalted, dry road, with factor of coupling ( realМ ). The main part of a transport 

stream, is class «D» cars, namely the Volkswagen Passat car [6]. To define a real 

stream of saturation for this site of the road, taking into account that all other cars will 

be given to considered type of the car. 

 
Fig. 4. Dimensional length of the car of a class «D» - Volkswagen Passat 

Table 5 

 Overall dimensions of the car of a class «D» - Volkswagen Passat 

Overall dimensions Nominal rate, mm. 
Length 4675 
Width 1740 
Height 1460 

Wheel base 2703 
 

During the made calculations, on formulas 1-5 size of the maximum real stream 

of saturation ( max.realМ ) will be observed at average speed ( срϑ ) a stream 30 km./hour, 

and will make the 1536-th unit/hour, (see. graph 1). 

Example 5. Let's assume that the transport stream moves on a direct site of the 

asphalted, dry road, with factor of coupling ( realМ ). The main part of a transport 

stream, is class "E" cars, namely the Toyota Camry car [4]. To define a real stream of 

saturation for this site of the road, taking into account that all other cars will be given 

to considered type of the car. 
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Fig.5. Dimensional length of the car of the class «E» - Toyota Camry 

Table 6  

Overall dimensions of the car of the class «E» - Toyota Camry 

Overall dimensions Nominal rate, mm. 
Length 4815 
Width 1820 
Height 1480 

Wheel base 2775 
 

During the made calculations, on formulas 1-5 size of the maximum real stream 

of saturation ( max.realМ ) will be observed at average speed ( срϑ ) a stream 30 km./hour, 

and will make the 1525-th unit/hour, (see. graph 1). 

Example 6. Let's assume that the transport stream moves on a direct site of the 

asphalted, dry road, with factor of coupling ( realМ ). The main part of a transport 

stream, is class «F» cars, namely the Audi A8 car [7]. To define a real stream of 

saturation for this site of the road, taking into account that all other cars will be given 

to considered type of the car. 

 
Fig.6. Dimensional length of the car of the class «F» - Audi A8  
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Table 7 

Overall dimensions of the car of the class «F» - Audi A8 

Overall dimensions Nominal rate, mm. 
Length 5137 
Width 1949 
Height 1460 

Wheel base 3122 
 

During the made calculations, on formulas 1-5 size of the maximum real stream 

of saturation ( max.realМ ) will be observed at average speed ( срϑ ) a stream 30 km./hour, 

and will make the 1500-th unit/hour, (see. graph 1). 

 
Graph. 1. Change of value of a real stream of saturation depending on speed of a 

transport stream and a car class 
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After the made calculations, we build the schedule of change of value of a real 

stream of saturation depending on speed of a transport stream and a car class (see 

columns.). The presented schedule visually reflects number of cars of a different 

class. Which for the same period at 1 o'clock, at various speeds cross a considered 

site of UDS. So, for example, at speed in 25km./hour the real number of cars of the 

class «A», will equal the 1650th unit/hour, and class «F» cars - the 1487-th unit/hour 

that in a percentage ratio makes a difference in 10%. It would seem, a small 

difference, but using value of the received real stream of saturation:  

1. For calculation of a cycle of svetoforny regulation, this difference 

considerably will affect effective burning of «a green signal» traffic light that in turn 

will entail to change of key parameters of a transport stream: average delay of cars, 

quantity of inadvertent stops, fuel consumption, transit time. 

2. For calculation of projected crossings, this difference considerably will affect 

geometry of this or that type of a road outcome. 
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Shevcova A.G., Borovskoy A.E., Ostapko A.S. 

TRANSPORT PROBLEM AND VARIOUS FIELDS OF ACTIVITY 

The Belgorod state technological university of V. G. Shukhov 

 

Summary. In this report influence of a transport problem in particular delays of 

vehicles on various fields of activity is considered. 

Key words: delays of vehicles, cost, salary, various fields of activity. 

Every year growth of number of cars in the cities leads to increase in delays of 

vehicles on crossings, to increase in time of the movement, the increased fuel 

consumption. But, «As this fact influences various fields of activity of people?» 

«Why, the road problem should interest not only persons, directly related, but also 

simple citizens?». On these questions the answer also will be found in this work, on 

an example of a road problem of the Belgorod region. 

Observing distribution of quantity of the registered vehicles (HARDWARE) 

across the Belgorod region during the period from 2006 to 2010 (see graph.1), it is 

possible to speak about increase in quantity automobile and lorries [1]. On the 

average the gain of cars in comparison with the considered base year (2006) made 

26,7 %, annual increase, proceeding from statistical data, makes about 5,34 %. The 

increase in quantity of cargo and passenger vehicles for the considered period (2006-

2010) also by base year, makes 8,38 % and 13,58 % respectively. 

The extent of roads of area for the same period remains invariable and equal 

19407 km. At a considered stage - «distributions of number of the HARDWARE» it 

is already possible to formulate the following statement: «The quantity of vehicles of 

various types increases high speed, the extent of roads remains invariable». This fact 

testifies as to positive aspect of this phenomenon - growth of welfare of the Belgorod 

population, but so, and about negative aspect which includes the following harmful 

parties: 

1. Increase in delays of vehicles on crossing; 



Modern scientific research and their practical application.                                                                        VolJ31208 

Downloaded from SWorld. Terms of Use  http://www.sworld.com.ua/index.php/ru/e-journal/about-journal/terms-of-use 

2. Increase in quantity of road accidents (road accident); 

3. Reduction of speed of the message; 

4. The increased fuel consumption; 

5. Increase in time of journey. 

 
Graph. 1. Distribution of number of the HARDWARE across the Belgorod 

region since 2006-2010 

 

Let's most in detail consider, how the increase in time of journey at inhabitants 

of the Belgorod region, namely at level of profitability and structure of a consumer 

basket affects. According to statistical data of an employment service of the 

population [2] most widespread fields of activity of the Belgorod region are: 

1. Public administration and ensuring military safety; 
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2. Transport and communication; 

3. Construction; 

4. Education; 

5. Health care. 

 
Graph. 2. Distribution of a monthly average salary in various fields of activity 

across the Belgorod region since 2006-2010 
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construction, education and health care of 52,12 %, 120,18 % and 80,95 % 

respectively. According to statistical data it turns out that the average level of the 

income of the population increased almost twice, but having counted losses from a 

transport situation of area (see tab. 1), income level on the average decreases for 20-

30 %. 

Telling, about that that «time - money», we often don't put sense in this 

expression, having calculated the every minute income for each of the considered 

fields of activity, it is possible to receive monthly average losses. The received losses 

developed because of a simple delay of automobile or passenger vehicles, so at 

normal speed both one, and other type of the HARDWARE normautomob.ϑ = 60 km/h., 

..normpassϑ  = 40 km/h., average time of movement from the house to a work place (H - 

W) or from a work place to the house (W - H) will make 20 and 30 minutes, 

respectively. At increase in number of the HARDWARE and invariable system of 

regulation, and also the scheme of the organization of traffic speed of the message 

will decrease that will cause increases in time of movement in a way. So, for the 

Belgorod region, owing to increase in number of the HARDWARE workers of the 

most widespread fields of activity were compelled to increase movement time on a 

route habitual for on the average by 15-20 % that in turn caused the monetary losses 

which have been visually reflected in tab. 1. 
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Table 1 

Cost of monthly temporary losses in various fields of activity across the 

Belgorod region in 2010 
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The received monetary losses, will monthly effect on fulness of a consumer 

basket – a set of the goods and the services necessary for satisfaction of prime needs 

of the person in a year, on the average. Accumulated monthly loss, next year, will 

force you to refuse or reduce consumption of any product, or perhaps the goods for 

which you monthly postponed a small part of a salary. 

Having settled an invoice only from time loss, quite essential results were 

received if to reflect losses from violation of an ecological situation of area and as 

overpayments for the increased fuel consumption and many other criteria which are 

involved by a road situation, cost of losses will increase several times. On it problems 

connected with roads, concern all inhabitants of area, the region and the country as a 

whole. 
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Summary. In this report influence of transfer of hours on «winter time» on the 

main indicators of breakdown rate on roads and as a whole on safety of traffic is 

considered. 

Key words: safety of traffic, main indicators of breakdown rate, «winter» time. 

In 2011 according to the federal law from 03.06.2011 N 107-FZ «About 

computation of time» the president of Russia Dmitry Medvedev signed the law 

according to which seasonal switching of hours per the Russian Federation is 

cancelled [5]. 
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Russians on the night of March 27, 2011 last time translated hands to an hour 

forward, and passed to the «summertime» entered into the USSR in 1981. Now 

seasonal switching is cancelled. According to the signed decree of the president, 

Russia refuses transition to «winter time», that is for all year remains on "summer". 

Now this decision is fixed legislatively: the law cancels the resolution of Council of 

the Republic of the Supreme Council of RSFSR from October 23, 1991 «About 

streamlining of computation of time in the territory of RSFSR» which defines an 

order of introduction of seasonal time. 

By the rough estimates made by RAO UES (The Russian open joint stock 

company of power and electrification), switching allows to save annually about 4,4 

billion kilowatt-hours. 

If to share this quantity into all population of Russia (which about 141 million 

people make), each of Russians will save in a year on 31 kW • h, that is in terms of 

tariffs of the energy companies (1,85 R/kW • h) – almost on 60 rubles a year or 5 

rubles a month. Thus, all population of Russia saves 8,14 billion rubles in a year. 

Also argument against transfer of time is that lighting isn't the main consumer of 

electricity in the modern world, and the schedule of use of internal illumination of 

apartments depends on the schedule of life of the population which far not at all 

depends from light day. 

As to traffic safety in a night-time, the greatest number of road accidents (road 

accident) falls on this time. The statistics of road accident of many countries shows 

that in a night-time danger of movement sharply raises. In spite of the fact that 

intensity of movement during this period at 5-10 time is lower, than during light time, 

the share of road accident makes 40-70 % of their total number. 

Incidents during dark time are characterized by bigger weight of consequences. 

The main precondition of increase of danger of movement in a night-time is sharp 

decrease in efficiency of visual perception by drivers of the road and the surrounding 

situation, caused by physiological features of sight of the person. If to consider that to 

90 % of information on the basis of which processing there is a situation assessment, 

the driver receives by means of sight, become obvious decrease in reliability of its 
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actions during the dark period and increase in probability of refusal in VADS system 

(driver-car-road-wednesday). The increase in weight of consequences of road 

accident in a night-time speaks that the driver later, than in the afternoon, finds an 

obstacle and, therefore, to a lesser extent manages to reduce speed of movement. 

With approach of darkness visibility of the road and the objects located on it 

worsens. Headlights of the car shine only limited site of the road, and objects appear 

in the shined zone suddenly, their identification needs more time, than in the 

afternoon. Time of reaction of the driver increases at night on the average in 2 times. 

Statistical data on breakdown rate on the Russian roads unequivocally testify: 

night traffic is much more dangerous day [2,3]. Number of victims of night road 

accidents twice more than in the failures made during daylight hours. What situation 

developed on the Russian roads after cancellation of transition to winter time? 

Let's try to deal in details with influence of considered new introduction on 

safety of traffic, in particular for the Belgorod region. Let's carry out the comparative 

analysis of number of road accident for the last quarter (october – december) 2010 

when in the Russian Federation (Russian Federation) the law No. 107 «About 

computation of time» with number of road accident for the last quarter 2011 when the 

law was already adopted didn't come into force yet. 

According to the statistical data presented on an official site of traffic police of 

the Ministry of Internal Affairs of Russia for the last quarter 2011 there was an 

increase in total of road accident across the Belgorod region on the average for 2 % 

that in the valid size makes 55 road accidents [4]. Comparing total on months of base 

quarter (2010) and investigated (2011), it is possible to tell that in October the 

number of incidents increased by 2,44 %, in November of +0,45 % and in December 

of +1,38 %, thus, that the total of vehicles on the road remained invariable. 

Except the analysis of change of total of road accident we will reflect changes in 

main types of the incidents most often meeting on the road: 

1. Discrepancy of speed of movement to specific conditions; 

2. Hardware collisions; 

3. Arrivals on standing hardware; 
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4. Arrivals on obstacles; 

5. An unsatisfactory condition of streets and roads (illumination of roads and 

streets will belong to number of data of road accident in the evening days also and 

not). 

 
Graph. 1. Distribution of total of road accident for the 4th quarter 2010-2011 

across the Belgorod region 

More than 70 % of the presented types of road accident occur exactly at night 

when illumination of streets and roads don't correspond to specific conditions of 

movement. It is worth to remember and about a human factor which treats also 

violations of participants of movement, but this share from total makes only 30 % 

therefore the main precondition in emergence of such incidents is traffic conditions 

and more visibility. 

The received results are visually reflected in schedule 2, according to statistical 

data on the accounting of quantity of main types of incidents, for the last quarter 2011 

in comparison with base 2010 there was quite high growth of most often meeting 

road accidents. So incidents the speeds connected with discrepancy to specific 

conditions of movement increased by 18,57 %, collisions of the hardware of +2,10 %, 

arrivals on standing hardware of +61,54 %, arrivals on obstacles of +18,65 % and an 

unsatisfactory condition of streets and is expensive +57,91 %, already significant 

increase here is observed. 

It is necessary to notice that all considered types of incidents occurred within the 

last three months of year (october - december), exactly during this period when 
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Russia and in particular the Belgorod region refused transition to winter time, having 

left invariable time of illumination of streets and roads. To this period when twilight 

comes just while the main stream of cars is moved on a route habitual for by "work 

house" and starts to dawn just at movement of the main stream on a route "house 

work", federal bodies decided to make changes in Federal Law No. 107, having 

aggravated with that positions of drivers. Accepting this innovation, all positive and 

negative aspects of refusal of transition to «winter time» properly weren't considered. 

So, for example, in the sphere of safety of traffic inclusion and switching off of masts 

of lighting by which streets and roads are equipped, continue to work in a mode 

habitual for. As it was shown earlier (graph.1, graph.2) on an example of the 

Belgorod region, it brought to an adverse situation and in many respects gave 

preconditions to increase in quantity of road accidents. 
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Graph. 2. Distribution of main types of road accident for the 4th quarter 

2010-2011 across the Belgorod region 

The obtained data on road accident total at first sight aren't quite high but if to 

concern main types of these incidents, here the situation changes sharply and 

observed growth almost in 2 times. According to methodical indications of the 
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accident, one incident brings to people and the state big economic and social losses 

[1]. So at road accident commission in which participants did little and average harm 

to health for the state turns around economic losses at the rate from 17000 to 350000 

rubles on the average. If heavy harm to health was done or there came a lethal 

outcome, this sum can reach 1,5 million roubles. It is possible to assume only in how 

many time these figures will increase if to count all difference of total of road 

accident for the last quarter 2011 in comparison with the base period of 2010. In any 

case received figure will exceed economy which receives the state at the expense of 

decrease in electricity consumption at refusal of transition to «winter time». 
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In this article propose a model of quality of transport services, the analysis of 

the competitiveness of rail transport, the formula of competitive services, disclosed 

the nature of factors external and internal environment of the transport company. 

Key words: quality of transport services, the model quality of service, rail 

transport, the competitiveness of rail transport.  

Since "RZD" is part of the global transportation system, the development and 

competitiveness of "RZD" - the most important strategic task. In this regard, the 

company's strategic course is aimed at maintaining a highly efficient, customer-

oriented, socially responsible business practices based on the best achievements of 

Russian and foreign corporations [1]. In such circumstances, increase the efficiency 

and stability can only work provided always: manufactured products (service) must 

be attractive to consumers, to arrange them in quality and price, be competitive. 

According to the ISO 9000-2008 quality services - a characteristic of services 

(products) "RZD" due to her appointment, and includes a specific set of properties 

and characteristics, the level of which is formed by "RZD" to meet the mandatory 

requirements arising from or anticipated domestic or external customers. 

In this context, service quality is considered from two perspectives - 

both technical quality and functional quality of both (Fig. 1). In turn, the technical 

quality of answers the question:"What the consumer receives in the process 

of interaction with your service?" 

Functional quality of answers the question: "What is the process of 

interaction with thecustomer service provider?". Functional quality indicates how the 

consumer perceives the ways of providing services [2]. 
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Figure 1. Two-factor model of service quality 

Analyzing and comparing this model to rail, we can identify 

three possible situations the provision of transport services (Figure 2): 

Situation 1: the quality of services does not meet the expectations of 

consumers(consumers frustrated the process and outcome of service); 

Situation 2: the quality of services meet the expectations of 

consumers (consumers are satisfied with the process and outcome of service); 

Situation 3: the quality of service exceeds the expectations of 

consumers (consumers excited about the process and outcome of service). 
 

                                                               does not meet expectations                             unacceptable  quality 

quality of transport service          =            meets expectations                                       satisfactory quality                                                              

                                                                exceeds expectations                                     perfect  quality 

                                                                                   

Figure 2.  The process of providing transport services 

Since customer satisfaction is a factor that reduces the risk of acquiring the 

services of shaping consumer confidence "Railways", and also allows customers to 

increase the degree of confinement, it is obvious that the company calculates the 

long-term presence in the market to provide services at a consistently high level of 

quality, relevant expectations of consumers (situation 2) or exceeding them (situation 

3), and as a consequence to be competitive in the market of transport services. 
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Therefore, market conditions, quality of products (services) are closely related to 

the concept of competitiveness. Competitiveness is an important criterion that 

characterizes the company the opportunity to exist on the market. 

The competitiveness of the transport of goods (services) - is the ability 

to withstand the competition of goods - substitutes, and services, in terms of 

the gains in market share, which provides a favorable realization of the transport of 

products and the necessary transportation company revenue growth [3]. In 

other words, it is distinct from the goods of a competitor as the degree of compliance 

with specific requirements, and cost to its satisfaction. Two elements - consumer 

characteristics and the price (tariff) - are the main components of the competitiveness 

of transport services. 

However, except for the price and quality of services, transport services at the 

highest level, creating more attractive. Accordingly, the formula for the 

competitiveness of services (1) can be represented as follows: 

          Competitiveness       =   Quality   +    Quality             +        Tariffs            
   transport services        services       transport services                                    (1) 

The problem of determining the competitiveness of transport companies decided 

on the basis of effective collaboration between modes. The role of railways in 

the country's economy is very high and continues to grow. Cooperating 

and competing with each other, all kinds of transport, transport services provide users 

with different volume and quality. The stable development of transport contributes 

to the efficient functioning of market economy, and the unsatisfactory level 

of transportation services hinders the implementation of the barter process, inhibits 

the development of the internal market and participation in the international 

division of labor [2]. 

Transport, enabling commodity and, therefore, an efficient 

production specialization, proliferation of advanced technologies, promotes the 

growth of production volumes, lower prices and improve service quality, 

growth gains of producers and consumers, and as a consequence, the increase 

in national wealth. 
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In accordance with the program of structural reforms in the 

railway transport industry has arisen a large number of new businesses [4]: 

• independent carriers operating within their infrastructure;  

• independent and work with "RZD" company to carry passengers in a 

commuter;  

• Enterprise-operators who own fleet of freight cars and locomotives of the main 

operating train their own forces;  

• the company to carry passengers in long distance; • the company to repair cars 

and locomotives; 

 • subsidiaries of "RZD", acting as operators;  

• Enterprise-forwarding;  

• Industrial Railway.  

In the course of structural reform is being developed competition in different 

segments of the rail market, as well as interspecies transport market (road, water), 

resulting in improving the quality of transport services and reducing their cost [5]. 

Expanding the services of the enterprises of railway transport contributes to 

structural changes in the economy, enhance the production of goods, the expansion of 

inter-regional and bilateral economic ties and development of territories, growth in 

income market participants, improve the quality of life. 

The specificity of rail transport can not be ignored in the study of problems of 

competitiveness of the transport companies. The main object of a 

competitive businesses a consumer of transport services. The views of buyers in 

assessing the competitiveness of enterprises acquired a special significance with the 

advent of information technology.  Consequently, for 

the railway company competitiveness - the ability to not only competes with other 

companies in the market, but also meets the requirements of consumers. In addition, 

all the more urgent becomes the company's ability to keep up with all the 

changes that take place in the world, and to anticipate what new trends will be in 

demand. 
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Based on the above model is proposed to establish the quality of rail services on 

the basis of analysis of the competitiveness of "Railways" (Fig. 3). Analyzing the 

presented model in terms of competitiveness, we can state that the company's 

competitiveness of rail transport should be defined as the ability to meet current 

needs and anticipate future needs for services to a greater extent than its competitors. 

The level of transport services is formed under the combined influence of factors 

external and internal environment (Fig. 3). The influence of different factors, both in 

direction and possible administrative action. The set of environmental factors - a set 

of variables whose values are formed regardless of the impact of the transport 

company and characterize the quality of transport services requested by consumers. 

These factors include: the political, international, social and economic factors, 

suppliers, competitors, customers. These factors contribute to the transport company 

to improve the quality of transport services, finding new market opportunities in this 

area [5]. 
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   Environmental factors  
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Figure 3. Model quality in rail transport 
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A combination of factors of internal environment - a set of tools to influence 

the actual level of quality in order to improve or optimize. 

It should also be borne in mind that the company's competitiveness depends not 

only on the values of all factors, but also how many companies have the 

same values. The more the enterprise is different, the larger the competitive 

advantage, and the consumer is easier to differentiate it from others. 

In addition, the market is important not just how attractive prices (tariffs) 

or high-quality services, but how best seen all these parameters in combination as 

compared to any competitor. 

In conclusion, it should be noted that the specificity of transport services is 

expressed primarily in the set of allocated factors of competitiveness, such as: 

• the quality of services; 

• the quality of transport services; 

• tariffs for transportation. 

The model developed to allow more accurately examine the issues of 

competitiveness and competition in the market of transport services that enable 

enterprises to better meet the needs of customers and become more efficient. 
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Problems of the hydro location systems using in shallow are considered in this 

article. The distance and direction finding method for the near field is offered.  

Keywords: hydroacoustic, location, spatial processing, multivariate spectrum. 

For seabed mapping problems solving for ship routing, especially in rivers, 

canals and ports, the importance of securing the passage of a vessel on the route and 

maneuvering, especially at small depths. Due to low water clarity in active navigation 

places hydro acoustics equipped of the ship are the only way to ensure the safe 

passage of ships. 

Modern sonar systems typically operate in the far field of radiating and 

receiving antennas. But in shallow water special significance is the opportunity to 

work effectively in the near field. Current survey sonars, standing on equipping 

civilian ships are small and rather poor accuracy due to the wide directional 

characteristic. This introduces an ambiguity in the definition of depth, because the 

wide directional characteristic captures not only the space under the ship, but also the 

surrounding bottom areas, which may have depression or elevation, which introduce 

ambiguity in the definition of depth. 
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Based on the foregoing it can be concluded the existence of a need for more 

universal than the existing method of direction finding underwater objects, which can 

also operate efficiently at small distances. For a complete solution of this problem 

requires the use of a new approach to the detection of targets without complicating 

the existing sonar systems. 

Such approach to detection may be determining the direction of the wave vector 

of the received signal using a two-dimensional spatial power spectrum [1, 2]. The 

advantages of this method is effective at low signal-to-noise ratio, the possibility of 

simultaneous direction finding multiple targets, independent of the directional 

characteristics and the possibility of using in existing sonar systems. 

The above method previously discussed for the case of plane waves, i.e. for the 

far field. But the real propagated waves have spherical front. It is assumed that the 

far-field antenna has a quasi-planar propagating wave front, i.e. its curvature is much 

greater than the aperture of the antenna. The proposed method allows to solve the 

problem of locating in the near field. This is because in this method is not used 

direction-finding characteristic of directional receiving antenna, because the signals 

from the individual point detectors are not summed up and processed separately to 

calculate the spatial projections of the received signal (or signals) to the 

corresponding coordinate axes. This allows using bispectral signal processing 

direction finding targets that are in near field of antenna. 

In Fig. 1 shows the calculated spatial spectra for different spatial distances to the 

reflecting surface, normalized by the length of the near-field antenna. 
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Fig. 1. The spatial spectrum at distances up to the reflecting surface equal to 1 

(a), 0.25 (b), 0.05 (c), 0.0125 (d) the length of the near zone. 

 

Fig. 1 show that if the source close to the antenna on the spatial spectrum 

appears a complete set of directions of radiation, which makes it possible not only to 

determine the direction of the source, but also to estimate the distance to the 

reflecting surface. The angular width of the spatial spectrum varies depending on the 

distance to the reflecting surface. In Fig. 2 shows the angular cross-section of the 
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spatial power spectrum at a distance of the reflecting surface equal to 0.05 length of 

the near zone. 
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α, град.  
Fig. 2. Angular section of the spatial spectrum at the distance to reflecting 

surfaces equal 0,05 of lengths of the near zone 
  

After calculating the effective width shown in Fig. 2 sections of the spatial 

spectrum of the formula [3]: 

                                         ∫
∞

=∆
00

)(
)(

1 ωω
ω

dN
N

 (1) 

and calculating the direction to the transducer on maximize the value of the 

spatial spectrum we can determine the distance to the reflecting surface. 

The accuracy of the distance determining  depends on the aperture of the using 

antenna system. By increasing the aperture of the antenna by increasing the number 

of elements in the antenna, while maintaining the same distance between them the 

accuracy of the computed spatial spectrum is increased and, consequently, reduced 

the error in determining the width of its angular cross-section. But the increase the 

number of receivers complicates the receiving antenna system. Therefore, to improve 

the accuracy of determining the direction of the antenna system without the 

complexity of the antenna we can apply the synthetic aperture. Since the proposed 

method involves the processing of signals at a certain time, the accumulation of 

information about the field distribution in space can be done in time without changing 

the position of the antenna in space. 
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The minimum and maximum distance that can be calculated by this method are 

determined by the aperture of the receiving antenna. If a source is close to the 

aperture width of the spatial spectrum of the cross section will be 90 °. This is 

unlikely, because it means that the hull or the antenna, depending on the version, is 

close to the bottom. The maximum distance is determined by the minimum possible 

width of the effective cross section of the spatial spectrum, which corresponds to the 

far-field receiving antenna system. 

The geometry of the bottom soil, the parameters of its curvature and roughness 

influence on the reflection of sound waves. But the sonar equipment designed to 

operate in shallow water, usually has a high operating frequency, and we can talk 

about the condition 1cos2 >>⋅⋅⋅= χhkP , where R - the Rayleigh parameter, k - wave 

number, h - the rms height of the roughness of the reflecting surface, χ - the angle of 

incidence. In this case, reflected from the ocean bottom field in the Kirchhoff 

approximation is formed by mirror reflections - "highlights" - from the reflective 

surface areas. This allows you to split a reflective surface at the elementary sites, 

characterized by specular points, the reflection of which is governed by the laws of 

geometrical acoustics [4]. 

Thus, the proposed method allows to estimate the direction and the distance to 

the reflecting surfaces, such as the bottom of the ocean, as in the far- and near-field 

receiving antenna system, even at low signal-to-noise ratio. 
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Particular decomposition of graph into components is presented in this article.  

Components of graph are connected with special access points. Such decomposition 

of graph reduce the amount of memory and speed of finding a route transportation.   

Keys: Graph, Decomposition, Access point, Passenger transportation   

Global processes of integration make essential to decrease expenditure of time 

and money on the itinerary in transport. The process of increasing traffic volume 

leads to the relevance of the problem of fast constructing an efficient way. To speed 

up the process of finding efficient ways a particular variant of decomposition of the 

every possible ways graph is suggested. 

Conceive net of every possible ways displacement in the form of a graph, where 

V – the set of vertices, E - the set of edges 𝑒 ∈ 𝐸; 𝑒 = (𝑎, 𝑏);𝑎, 𝑏 ∈ 𝑉. 

Choosing from graph G an subgraph G'(V’,E’). So that would be for ∀𝑎′ ∈

𝑉′;∄𝑎 ∈ 𝑉; for which the condition that 𝑎 = 𝑎′; and for 

∀𝑒′ ∈ 𝐸′; 𝑒′ = (𝑎′, 𝑏′);𝑎′, 𝑏′ ∈ 𝑉′; ∄𝑒 ∈ 𝐸; 𝑒 = (𝑎, 𝑏);𝑎, 𝑏 ∈ 𝑉 for which the 

condition 𝑒 = 𝑒′. Though graph G' can be connected with graph G by arcs e ∈
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E, E′; e = (a,b′), where a ∈ V,b′ ∈ V′. In other words graph G' can have arcs 

connecting with graph G.  

Graph G' can compose separate structure of data and can be considered as 

original unit, which has external relations with the graph G. In this case we have a set 

of the graph 𝑈 = (𝐺,𝐺′), that 𝑈 = (𝑉,𝑉′,𝐸,𝐸′,𝐸′′), 𝑒 ∈ 𝐸′′;𝑎 ∈ 𝑉; 𝑏 ∈ 𝑉′; 𝑒 =

(𝑎, 𝑏′).  To get rid of connectedness between graphs G and G’ it is essential to 

replace all arcs of the set E’’. In this order in graph G the vertex x is created, which is 

the ultimate top x, (or primary, depending on arc’s orientation) vertex arcs E’’. So 

G(V + x, E + Ex), where e ∈ Ex; a ∈ V;  e = (a, x). The set of vertices of X’ is 

generated in the graph G’. These peaks are similar to the top of x, only every vertex 

of X has only one arc. So G′(V′ + X′, E′ + Ex′), where e′ ∈ Ex′; b′ ∈ V′; x′ ∈

X′; e′ = (x′,b′). The vertices x, X′ are called access points. 

Let’s look at an example of graph decomposition at the picture number 1. 

 
Pic.1. Graph example. 

For example, the vertices B, C, and D are selected in separated graph. Then the 

structure changes into: 

  
Pic.2. Graph G' selecting. 
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From the perspective of object-oriented programming graph G is the parent with 

respect to the graph G'. Graph G' is "embedded" in parent-graph G. While the access 

to the graph G' is realizing only from graph G through the certain access points, the 

vertices x and the set of vertices Х'. When processing the graph G transition the 

vertex x is created in the subgraph G. In the case of the transportation problem, this 

transition means that graph G'  'at the top of the set X', the corresponding arc of the 

jump is performed from a vertex x of G, the vehicle and a further solution of the 

problem in a graph G '. When processing a graph G 'transition to the top of the set X' 

vehicle moves to a vertex x of G. The one vertex x from graph G conforms to a graph 

G'. This conception of system of data is useful in arranging various transportations. 

Consider a system of «embedded» graphs in arranging railway passengers’ 

transportations. The Russian Railways offer many kinds of journeys: international 

transportation, and transport across the country, intercity transportation, and various 

electric and express trains. 

Consider the application of the approach of constructing the set of "nested" to 

view an example of efficient ways to identify possible from the Kazan station in the 

"Moscow". According to the Russian station of the passenger traffic carried in the 

city of the Caucasus and the southern Ural Mountains, as well as the commuter to the 

city of Ryazan.  

In this section of the railway there are many different types of trains carrying 

passengers transport. Long-distance trains stop only in Moscow and Ryazan and 

bound for other towns, Express Moscow-Ryazan stops in Moscow, Voskresensk, 

Golutvino, Lukhovitsy and Ryazan, and electric trains can have different number of 

stations on their way to Ryazan. Because of the great number of types of the railway 

transport in area Moscow-Ryazan the system of «embedded» graphs suggested:  
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Pic.4. The structure of «embedded» graphs for example of the railways.  

Since the proposed system supports a variety of organizations graphs of levels of 

nesting, it is suggested that the division of the railways of the world for the following 

levels: 

1. International transportations: moving between countries. 

2. Transportations between railway junction, such stations where is possible 

to transfer to another direction inside one country. 

3. Transportations between towns: large stations on the long-distance trains 

way of movement from one railway junction to another. 

4. Carriage of local importance: all stations between the big and the possible 

paths between them. 

The analogous structure of data can describe the net of the roads. Then each 

vertex of the graph corresponds to the intersection, and the arc of a road connecting 

the intersections. It is proposed to consider the road network as the movement 
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between the settlements, each entry in the town is the access point in a subgraph of 

the village. 

For example, there is the net of the roads and the graph structure corresponding 

to it at the picture 5. 

 

 

 

Pic.5. The net of the roads and it is in the «included» graph structure. 

It is possible to add different information to the graph ribs: road conditions, 

traffic jams, speed limits. According to this information the time spent on 

transportation can be calculated. The time conforms to the length of chosen arc of the 

graph.  
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There are tops of connections with railway stations in subgraph «Tsemgigant». 

This station provides connection with railway transportations. Suggested structure 

allows to combine different types of passengers transportations in united graph 

structure. 

This combination of different modes of transport can solve problems in air 

transportation, because there are can be several airports in cities and in the case of 

transit flights the movement between airports in one city does not take into account. 

For example, a passenger arrives to Moscow in airport Vnukovo, the next flight out 

he has from another airport of Moscow called Domodedovo. By using this structure 

at first passenger air transportation, where the city of Moscow with all the airports 

Using the graph system the passenger sees the graph of air transportations at first, 

where the city of Moscow with all the airports represented by one vertex of the graph. 

At arrival the city of Moscow subgraph loaded message "of the Moscow region", in 

which a passenger using aeroexpress Airport "Vnukovo" gets to the train station 

"Kiev". From the railway station "Kiev," the passenger is offered a subgraph of the 

"Moscow", which includes the stations of rapid transport system of Moscow 

(METRO), through which he gets from the metro station "Kievskaya" to the metro 

station "Paveletskaya". This station is way out of the subgraph of the "Moscow" in 

the sub-boxes, "the Moscow region." In this subgraph passenger using aeroexpress, 

gets to the train station "Paveletsky" before "Domodedovo" airport, where selects the 

desired flight and, therefore, falls into a graph of air transportation.  

Decomposition of the graph into separate components described in the article is 

used in software package to determine the rational routes and intermodal traffic and 

has shown its effectiveness. Different methods of finding efficient ways were used in 

each subgraph depending on dimension and relations. Graph decomposition provides 

possibility to work only with necessary information about transportations. The use of 

different algorithms, as well as reducing the dimension of the information being 

processed has increased the speed of finding a rational route. A combination of 

different modes of transport provided for reducing the cost of travel routes found. 
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This article considers possibilities of integration ASK VP UZ-E with modern 

and efficient technologies, that are able to improve operation work of railway 

transport in Ukraine. 

Keywords: RFID, wagon measures,car tags, GPS, electronic document 

exchange, delivery term. 

Transport Strategy of Ukraine until 2020 besides other pays attention to 

following main areas for further improvements: 

- Introduction of new ICT-based global navigation system; 

- Introduction of electronic document exchange; 

- The creation of complex information systems of management, monitoring, 

identification of cargo and containers, automatic messaging-on-arrival systems; 

- Equipping vehicles with satellite navigationsystems integrated into a single 

coordinate control system. 
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At present time Ukrainian railways perform migration from old information 

systems to the new single platform ASK VP UZ-E. The feature of this platform is the 

flexibility in integration with other information systems or hardware solutions. For 

example ASK VP UZ-E supports data export and import in XML format, which is the 

international standard for formatting data, and its basic information stores in 

relational databases, which are also standardized and have simple and flexible 

interfaces for data input and output. 

Proceeding from an excerpt from text of the Strategy and considering current 

needs of the railway, as well as opportunities that will be discovered after the upgrade 

of information environment of railways, it’s reasonable to consider implementation of 

following technologies: 

- RFID tagging technology; 

- High speed digital scales; 

- GPS system. 

Under introduction of RFID technology (Radio Frequency Identification)means 

equipping rolling stock with RFID tags and establishing reading devices on incoming 

and outgoing tracks ofrail stations.In further development of technology it will cover 

parks and freight areas to identify each unit of rolling stock and in particular it will 

determine its exact location, time of passage by reader, and in the future this system 

willbe able to determine speed and direction of railway stock movement.At present 

time RFID represents universal technology that gives the most accurate rolling stock 

identification (accuracy as close to 100%), also tags require minimal maintenance 

and, in case of passive RFID users get  devices with unlimited term of work,which do 

not require any power source. Such systems have been successfully implemented on 

railways ofUSA and Canada and some European railways, also recently railways of 

India and Russia carried out work on the integration of such solutions. 

Implementation of this system positively affects for delivery term. 

Due to the introduction of ASKVP UZ-E system, which has freight modeling, it 

becomes possible to introduce electronic railroad scales and effectively use them. In 

cooperation with RFID and electronic document exchange they may significantly 
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speed up the process of cars weighing. It is necessary to have interconnected 

integrated system that combines and processes data provided by RFID readers and by 

electronic scales. 

Such a system must have car scales and on the same track but before scales there 

should be RFID reader installed. It will receive information from tag about car which 

will be weighted.  Among other information, such as car identification number it will 

define car characteristics and weight in particular.In this way we’ll have ability to 

determine clear weight of cargo, weight of car and cargo and weight of car only. All 

vital data will be automatically entered into the car and cargo models,of ASK VP UZ-

E and into all necessary electronic documents which relates to particular shipment. 

Modern electronic scales can handle cars without stopping at speeds near 40 km / h, 

as well as data processing and all the mathematical operations performed within the 

system in general take no more than seconds; 

Nowadays it’s reasonable to use GPS navigation devices on the railways. Such 

devices allow you to accurately determine the exact location of rolling stock. 

Depending on the hardware recognition parameter the accuracy of   object 

recognition can reach 30cm. However, because of the high cost of equipment such 

systems should be installed only on locomotives. And cars could be tracked with 

RFID tags. All information will be displayed, stored and analyzed automatically. The 

operator sees only illustrative results and key information thatis essential to 

performwork duties. With proper configuration of software it will allow to control 

each unit of rolling stock separately as well as all rolling stock in general within all 

the way of its movement. 

Implementation of the above technologies will greatly enhance the control for 

Railways rolling stockand will allow conducting monitoring and analysis of carried 

traffic, will have positive effect on delivery term,and in overall, it will give 

opportunity to optimize performance and operational work on railways. 
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This article will present practical recommendations for the development of the 

resource potential of the hotel business, proposed on the basis of the analysis of 

components of resource potential, namely the role of work and information 

resources, as well as innovation in the hospitality industry. 
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Application of new technologies in the hospitality industry in management and 

operation of hotels, escalating competition in the hospitality industry caused a lot of 

phenomena and processes associated with servicing customers. At the same time are 

still poorly understood, questions remain optimal use of labor, information, and 

financial resources. The possibilities of hospitality businesses in the area of cost 

savings, strengthen the role of security in customer service, automate their activities, 

individualization of service are largely due to how well researched resource potential, 

and that will contribute to its development. 

Data analysis of human resources allow us to conclude that in the first place 

there is no clear link between educational establishments for training specialists for 

the hospitality industry and hotels, by employers. This is evidenced by the level of 

education, and identified particularly in the area of professional training for the hotel. 

However, new hotels, not only in the upper price segment, which quickly pays for 

itself and is working on a long established path of franchising (mostly), but also in 

the middle segment. Also, the hotel opened Russian hotel chains and management 

companies. The main stumbling block in the hotel market is that no professional 

schools, or hotel companies are not interested in long-term cooperation. The dialogue 

usually ends with joint participation in scientific conferences relevant institutions. 

The reason, including, serves as its own system of training in the hotels, along with 

in-house training is increasingly occurring no possibility of the practice of university 

students in the hotels of the city of Moscow, not to mention other cities. A strong 

argument for the same device to work in a prestigious hotel in Moscow (if we talk 

about the manager) can be specialized education received in the West for an MBA or 

a system in one of the leading educational institutions of Russia. 

All this, of course, affect the human resources as a component of the resource 

potential of the hotel business. And if the terms of financial strength - is the 

unwillingness to deal with long-term investments, from the point of view of human 

capacities - is, of course, lack of communication between relevant institutions of 

higher education and hotel businesses. With regard to information resources, it is 

obvious even in Moscow with a fairly high prices for hotel services, low availability 
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of information systems. If the registration statement and are using the ACS, statistics 

is not treated in full, not to mention on the application of CRM. Returning to the 

analysis of statistical data on the hotel market in Moscow, but the crisis has forced 

the hotel to review and cost management, and make more flexible pricing policy, but 

most importantly - a more active work with the staff of the hotel business and 

consider it as a primary resource. 

Also one of the main reasons for inability to develop the resource potential of 

the hotel business in Russia is the lack of state orders for specialists in this area, 

reducing the number of budget places in the universities that train specialists for the 

hotel business, as well as the lack of tourism and hotel industry in particular, in the 

list of priorities of development. All of this brings to the main argument - the lack of 

the Ministry of Tourism (not part of the Ministry of Culture, but individual) and, 

consequently, the lack of a clearly constructed by vertical and hotel industry 

development plan, not a system coordination and control of the hospitality industry 

through a non-profit organizations (Russian Hotel Association, etc.), which is clearly 

not conducive to the development of hotel business, and especially the development 

of the resource potential of the hotel business. 

In this regard, the recommendations of the Workforce Development resource 

potential of the hotel business are: 

1. Improving the system of training for the hotel industry through the 

establishment of closer relationships between universities and hotel businesses. 

2. Go to the specialized institutions of power (violent) in the niche (patient) 

strategy, namely, to concentrate on fewer but more high-quality graduates. 

3. Develop a system of specialized training in high schools is through the hotel 

managers for multi-stage (from the first course to last), consistent training program. 

4. Use and application in training a competency model that will be a kind of 

"bridge" between the university and the hotel business. 

5. Develop a system of personnel evaluation using the competency approach to 

be applied not only in the hotel, but the final assessment of knowledge of a 

specialized high school graduate. 
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Now in more detail each of the items reveal. 

1. In terms of personnel necessary to build a system multi-stage management 

training based on the higher education institutions in the profile hotel business. Since 

the line personnel can and should prepare the level of secondary education (colleges, 

etc.), the universities must prepare managers (justifying the name of the qualification, 

and duration) in close contact with employers and their formulated order. The main 

resource or opportunity to develop the capacity of hotel companies in the area of 

training is to educate and further the continuity of management personnel, while the 

managers now receive a diploma or enter the university, already as a general manager 

of  the hotel. 

2. Replacing the power (violent) to the niche (patient) strategy will be beneficial 

to both hotels, and universities in the current situation. So, in terms of hotels, in spite 

of the construction of new hotels, they have no problems with a set of linear 

members. The difficulty lies precisely in the fact that there is a shortage of managers 

or functional managers. To go to university niche strategy has almost begun. In fact it 

is the only alternative to closing the educational institution. Catastrophically rapid 

decline in recruitment is undeniable shift in development strategy. Niche (patient) 

strategy with some reservations, is most appropriate in the available options. Since an 

increase in recruitment to higher education institutions in the coming few years is not 

expected, and therefore must be replaced by mass production of its quality, and 

thorough preparation is a particular student at a specific place in a hotel company 

when working in close contact with a prospective employer and a guarantee of 

employment. Of course, especially at first difficult for universities to offer a unique 

product for hotels, especially when talking about a manager or organizer of the 

individual activities, but the advantages described above will together eliminate 

possible inconsistencies. Next, you need to increase the prestige of the university 

through an agreement with the leading hotels in the management training that 

consistently intensifying the educational process and will allow universities to get 

admission and compete for an opportunity to raise tuition fees. All the above are the 
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attributes of a niche (patient) strategy: a limited edition with high quality and higher 

prices. 

3. It should be noted that at the present time, experts can come from other areas 

of business, not knowing the specifics of the hotel sector. Also, the lack of 

specialized professionals creates excessive demands on the managerial staff salaries 

and benefits within the terms of the contract. If the four and five star hotels are still 

able to afford, the hotel at a lower price point are forced to cover these costs decrease 

other costs. Also looming wave of the crisis can make the current issue hotels and 

high-price segment. To address this need for dialogue with hotel companies with 

training, starting with the first course, but rather through a set of questionnaires 

received on the subject of future work and activities. Addition to this must be an 

internship at a particular company, which will guide the student until his graduation 

work. For hotels the upper price segment will be offset by the lack of experience of 

students and practitioners of future employees in the company and still lower their 

starting salaries. And for the middle segment of hotels and inns in the region (not in 

Moscow and St. Petersburg), this strategy should close all personnel issue with pre-

calculated costs. 

4. Competency model can be a kind of "bridge" between the university and the 

hotel business. High school will develop their curricula in the field under certain 

competencies to be made in accordance with the requirements of hotels. In doing so, 

the learning process in higher education will be repelled from the requirements 

imposed in connection with a certain competence. From the perspective of the 

western approach are the following components of competence: 

- Knowledge gained through education; 

- Skills gained from work or school; 

- Ability to communicate as a result of the communication of personal 

development. 

"Competency model", which organizes a set of requirements for the top 

management includes the following components:  

- Functional competence;  
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- Situational competence;  

- Intellectual competence; 

- Social competence [4]. 

5. Each professional competence can be described by the indicators. They 

represent the standards of human behavior. As one of the options used the term 

‘knowledge & skills‘, to refer to intellectual and behavioral standards to be met by 

staff.  

To assess the human resources managers of several hotels of Moscow has been 

developed and used leaf Assessment Manager, which had provided such features as: 

- The quality of work;  

- The efficiency of labor;  

- Willingness to work hard and take responsibility;  

- The establishment of normal socio-psychological climate in the team;  

- Style and management methods;  

- Professional knowledge and experience;  

- Opinion about career opportunities in the future [2]. 

These characteristics are peculiar only the starting point, and further 

development of criteria for competency assessment may form the basis of the final 

assessment of knowledge of the graduate university for the final exam. That is, take 

the exam is the first interview for a job in a hotel as a head of department or adopting 

a new member of the organization of specific activities of the hotel business. 

For advice on the use of information resources in the development of the 

resource potential of the hotel include the following components. Invited to share 

information resources of the hotel company to optimize its operations in two ways: 

1. Empowerment impact on the environment the hotel. 

2. Improving the internal processes of the hotel. 

The first group included: 

- The introduction of multimedia technologies, including manuals, brochures, 

catalogs; 
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- The use of electronic or online distribution as a tool for managing and 

optimizing the hotel bookings and revenue received through online channels, which 

include a Web site of hotel / hospitality company, Internet and GDS-agency system; 

- Determination of the three ways to access the hotel business in the 

international reservation system: 

1) Joining the hotel chain 

2) Entry into the marketing chain 

3) Work through the provider 

- Allocation of 3 basic models of the hotels with online brokers: 

1) Merchant. 

2) Opaque. 

3) Retail. 

In order to improve internal business processes can offer the following 

recommendations: 

- The introduction of a database on the basis of hotel guests CRM-systems; 

- Use in the hospitality business of digital telephone exchange, which provides 

multi-channel access and the opportunity to call at any time; 

- The introduction of remote monitoring of all areas of the hotel; 

- The creation of hardware-software systems that solve the problem of the hotel 

business, meaning automation management of hotels, namely ERP systems. 

Finally, as an example of a device combining the optimization of internal 

processes and empowering impact on the environment of hotel companies can submit 

Libra OnDemand CRM, where the main features of Libra OnDemand can be 

distinguished: 

1) Management of sales and marketing of the hotel. 

2) Customer Relationship Management. 

3) Manage loyalty programs and loyalty. 

4) Management of sales and events at the hotel. 
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To emphasize the increasingly important role in the development of innovative 

capacity of the resource potential of the hotel company you can by using the 

following guidelines in the field of innovation: 

1. Found that in the world hotel innovation infrastructure is closely linked to 

staffing, which uses the interaction of two scenarios: the existence of their own 

training facilities and the interaction of hotel schools hotels. In Russia, the hotel 

innovation infrastructure is just beginning to develop and effectively use it in training 

and skills development for the hospitality industry must fundamentally change the 

approach to learning-oriented at present mainly on theoretical training. As a first step 

towards cooperation between universities and hotel companies in the field of 

innovation in conducting examinations of students studying in the core university 

proposed an approach to the assessment of innovation capacity of enterprises of hotel 

business. To assess this potential can be an expert by the 5-point scale. 

It is also proposed another version of the counting efficiency of the innovative 

capacity of the hotel. If the hotel with an annual income of 500 million rubles, 10% 

of the profit generating electronic sales channels, 50 million rubles - the current 

innovative capacity of this innovation. And after 3 years is 30% of the profits will 

flow to the hotel due to electronic sales - that is, innovative potential of this 

innovation - 150 million rubles. The investment budget, investments, that may be 

made in the development of such sales shall be from 1 to 10% of innovative capacity. 

2. It was revealed that one of the fundamental principles of the competition shall 

be such that the innovation process is based on a strategy of development of hotel 

business. If innovation policy is not integrated into the strategic plans of the hotel, the 

result is not achieved. 

The innovation process may involve the following steps: 

- Identification of potential innovative hotel; 

- Binding statement of aims and objectives of innovation; 

- Generation, analysis and selection of ideas; 

- The creation based on the best ideas of innovative concepts; 

- Start the process of innovation; 
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- Integration into the corporate culture of the hotel, so that all employees can 

understand and accept these changes. 

3. In the process of determining the place of innovation in the development of 

the resource potential of the hotel company, found that innovation in the hotel will be 

for certain purposes, otherwise they will be introducing quite problematic. Innovation 

for innovation as the fashion is very rare. So as such a goal may be: 

- Save money, and here as an example of which is directly related to the concept 

of resource potential, is the creation of eco-hotels. When installed in hotel innovation, 

pursued several goals - saving time, money and energy. It is not surprising that the 

way to innovative technologies in the hotel is through the conservation of natural 

energy [11]. 

- Strengthening of security at the hotel. Some hotels use IR (infrared) system. 

Thanks to the IR option, all the locks the hotel can connect to a central computer 

through the IR-interface that allows hotel staff to monitor all the locks, as well as 

manage the entire system EMI in guest rooms directly from the central station hotel 

online. 

Also, some innovations are part of the security at the hotel - so it controls access 

to the room in a mode online at the moment, where special traffic control program 

installed in the hotel, allows you to manage the automation of a single center. As a 

result, supported by the microclimate in rooms and by dispatching engineering 

equipment. Security systems are multifunctional and can include a variety of security 

features - from a system of security and perimeter alarm system to computer system 

for collecting and processing information [8]. 

For process innovations in the hospitality industry can be attributed developed to 

integrate with «Fidelio» system Kodos Hotel, which integrates with any management 

system and operates a hotel complex in the following way: when you register the 

guest in the hotel information system, it is automatically entered into the database. At 

the same time issued an electronic card to access the guest is automatically 

programmed by the administrator (a present to USB-card reader connected to your 
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computer) and allows the passage in the living room or other premises in the 

referenced period.  

4. Identified barriers to the introduction of innovative technologies. To those 

include the price of the most innovative design, the need to adapt to it, and that all 

attention is concentrated on the executives profit from current operations of the 

enterprise. Therefore, the complexity of the problem is to prove to the owner about 

the profitability of innovative solutions. Unfortunately, not all have an understanding 

of a situation where the crisis poses tough conditions - either adopting new rules, or 

the hotel is a loser [7]. 

Modern Age, characterized by fierce competition and finding your niche and 

unique products and services is becoming increasingly important maximum use of 

existing enterprise resources. Equally important in achieving the goals of the 

enterprise, is to identify all opportunities for further growth and development. 

Hotel business in recent years in the country's economy is becoming 

increasingly important not only in connection with the development of globalization, 

but also to the fact that the industry is becoming more and more attractive investment. 

However, hotel companies, and especially Russia, are still faced with problems 

of efficiency of operation, increase profitability and competitiveness of this type of 

service in the national market. In this competitive hospitality industry is still 

determined by the value and effectiveness of resource potential, namely the rational 

use of available resources and opportunities, analysis of which will significantly 

strengthen its position in the market. 
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                                                                                            Urbanovich V.V. 

International tourism and its customs regulation in Republick of Belarus 
 

Introduction: International tourism in modern conditions assumes ever greater 

importance and influence on political, economical and cultural relationships between 

governments. Growth rates in the sector of the economy take the leading part in 

comparison with other spheres. And Republick of Belarus isn’t an exception. 

Consider this, governments remove barriers, which impede the tourist development. 

Here can be found customs barriers. Today in the international relations for its 

development was made the whole system of legal regulation, including a number of 

principles and norms, which regulate the governments activity in the tourism sphere. 

Government, as usual doesn’t take part in arranging tourists’ trips but still responsible 

for legal, financial, customs and other activities, which encourage the tourists trips.  
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The normative and legal foundation in the sphere of tourism introduced by 

resolutions and declarations of international organizations (UN, Council of Europe), 

also international tourists organizations such as WTO [1]. Practically all this 

documents introduce the norms concerning the simplification of customs formalities 

while travelling. This factor becomes the most important one that encourage the 

tourist’s development policy. 

The most important document in the sphere of international collaboration and 

partnership is Hague Declaration of the Interparliamentary Conference on Tourism of 

1989. Certain findings and recommendation of the conference concerned the 

simplification of customs formalities. Particularly, chapter № 50 introduce the 

problem concerning the variations on free entry and removal in different countries 

[2]. There is an order in chapter № 55 in the evidence of recommendation for this 

problem solution. It said that governments should pay attention to the principles of 

simplification customs formalities in the international tourism [3]. In other words, to 

create the customs policy on the principles of flexibility and mobility in answer to 

dynamic growth of entrance and exit tourism. It should be mentioned that such a 

norm concerned Republick of Belarus either and fixed in resolution, which was 

signed within the scope of Commonwealth of Independent States 2000 « Hague 

Declaration  on  tourism of 1989» [4]. 

The declaration made and approved on the conference of tourist’s leaders, which 

passed from the 30th september till the first october 2001 in Osaka. In the network 

within the 14th session of General Assembly of the World Tourism Organization 

introduced the order «to exercise further simplification of tourists stream, taking 

away useless administrative and tax restrictions » [5]. 

The Final Act of conference on Security and Cooperation in the Europe 

introduced the intention to encourage either individual or collective tourism. So some 

certain privileges should be given, including customs [6]. 

Such norms are introduced in Manila Declaration about international tourism, 

Budapest Convention on simplification of tourists’ trips and staying. Also some other 
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agreements concluded on regional level .So we can realize that the problem isn’t a 

new one. 

Legal foundation in Republick of Belarus concerning the simplification of 

customs formalities on the international tourism was introduced in International 

Tourists program 2006- 2012. In the chapter № 3 was determined that in order to 

develop the system of government regulation and support tourist activity the 

legislation concerning the questions of entry and exit tourism, simplification of visa 

system, customs and frontier post should be done [7]. 

As an example of regional collaboration in the sphere of international tourism 

and simplification of customs formalities can be introduced Intergovernmental 

agreement « On cooperation in tourism » [8]. In the scope within the agreement the 

participant-governments obliged to tend to the simplification of customs formalities 

connected with the tourists’ exchange. 

Conclusion: Today a lot of problems are sold on the international level. 

Tourists’ connections play very important role in the international relationships. So 

these relations became an object of attention of international organizations and 

national governments. But in spite of creation different tourists’ organizations even 

on the intergovernmental level, some questions are still demanded solution. It’s 

connected with the norms that have an advisory opinion. That’s why practically all 

declarations and treatments are useless and ignored by the governments. 
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