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As can be seen from the table, all possible faaés determined by ear (noise), tactually (heatorg)
visually (oil leakage). However, it should be notbkdt these methods are subjective and have aduel bf
reliability.

For more accurate and continuous monitoring ofjtre@-box and the main gear it is reasonable tospseial
stand-alone systems on a car that will monitoripgerformance characteristics of the aggregates car.

Noise while operating. Noises associated with tlwrrwout pinion gears at early stages may be not
audible to humans, and therefore it makes sensenpdement the system for measuring noise into the
construction of gearboxes and final drive.

Such system will detect the increased noise ay esilges, which will serve as a signal to check the
details of transmissions and final drives, and mitvent tough wear and carry out adjustment asnéitioning
work to extend the service life.

Increased heat-up. The Increased heat-up of thertiasion gear box and the main gears may be due to
the insufficient level of the oil in the crankca3édne same tough heat- up occurs when there isn-autior or
incorrect adjustment of gear system.

To carry out continuous monitoring of the temperataf the oil in the crankcase of transmission gear
boxes and final drives it is advisable to use tnginsion oil temperature sensors.

The use of autonomous systems to control transonissl temperature and noise level in the gearesgst
will allow the driver to monitor the status of teanission units in the real-time mode immediatelyirty
operation.

The deviation from the regulatory parameters ofgémesors will serve as a signal for checking oe th
presence of the defects in aggregates , and thehtfixing will significantly extend the servidée of the units
as a whole and individual elements in particular.
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In this article was given a description of new noettof complex risk assessment in the main pipeline
transport. At the stage of structure analysis waesppsed to use the methodology of functional mndelt the
stage of risk assessment at functioning of pipetma@sport was shown practicability to use the tad
probabilistic calculus. At the stage of gettingdbprobabilities of dangerous events was suggetsteapply the
method of expert evaluations.

The main pipeline transport is attributed to hamasd industrial facilities. In this connection it is
necessary to systematically evaluate the safetyaf pipelines. Considering that security is on¢hef quality
indicators the methodological basis for risk mamaget mechanisms may become the methodology oftguali
management from the position of the ISO 9000 series

A systematic approach to the mechanism of evaloatmalysis, decision-making in relation to the
effectiveness of risk management involves the ifleation of sources of risk, finding of communiat
functions between the resulting risk and local sesy quantitative risk assessment and decisioh@néded for
measures to reduce risk.

In the context of the assigned task an identiftcaprocedure can be carried out by the various ogisth
The problem of identification and description oé throcesses which influence the activity of theegmise of
the main pipeline transport can be solved with afse method of modeling. In this case it is coneahito use
methodology of functional modeling of structureppbcesses IDEFO which allows using the processsgstttm
approaches at drawing up model of activity of theegprise of the main pipeline transport.

At process of building a model it is necessaryetmember that the result of pipeline transportatienvice is
provided not only by production processes but digo processes that ensure controlled conditions itfor
implementation. An important aspect in the activfypipeline transport system is also the priodfyinformation
resources over all other resources as the prinaaryat actions on further physical actions. In #ddianother feature
is that at functioning of pipeline transport thegess of safety evaluation and assessment ofateeastobjects has a
separate agent who is not part of the organizatitoh carries out activity.

The correct functional operation of pipeline tramspvhich includes the processes of various categpor
relationships and resources is the objective ewglehat it was identified all sources of risksatlg defined the
structure of private risks. This together will allduilding a reliable evaluation model.

Taking into account the specific features of fumeiing of pipeline transport as an integrated attion
the structure and interaction of its constituertcpsses it was identified three integrated souwteisk: risk of
management, technological risk and risk of analysis
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A comprehensive assessment of risk in the operatibthe main pipeline transport is efficiently
implemented using the logical-probabilistic calaulrhe theory of safety is closely connected whith thodern
applied mathematics because the mathematics isndans with the help of which a correct statemena of
problem and an accurate formulation of conditioms assumptions is possible in most cases.

The logical-probabilistic methods which are the ciplesection of the mathematics connected with a
logical-mathematical calculus proved to be an latélial kernel of scientific researches of struaityoroblems
of safety. At the first stage of application of fbgic-probabilistic calculus for safety value tteucture analysis
can be used. On the traditional basis such methsdiee of failures, tree of events and structaheme can be
applied. The authors suggest using the new apprafdth is the methodology of functional modelinchi§
approach will allow assessing the safety of agtiuitpipeline objects. With the help of the equati@f Boolean
mathematics it is possible to describe the comuitiof working capacity or danger of pipeline olbgect

After creation of a model of a system it is necgstaapply logic operations of conjunction andutistion to
its elements for getting numerical values of rBkolean operations allow forming new expressionsfiseveral
expressions. In the algebra of logic where the walaes of expressions are points of interest thestipn is raised
about a truth value of complex expression depenoimthe truth values of its constituent simple espions. In the
algebra of logic the truth values are usually detshly numbers 1 (true) and O (false).

For calculation of the probability of reliabilitynd safety of complex systems the method of strattur
analysis can be used. The scheme of the technjstdrs can be structured with elements X and writien

follows:
[ Complex risk - X ]

Risk of
management
Technological
risk

Risk of
analysis

Fig. 1. Structure scheme of a system

Further, the structural form of system working ad@amust be written in logical form by using the
algebra of logic:

Y = X, X, OX X, X OX X, 1)

After formalization of system working capacity witlsage of logical expression it is necessary te pas
the probabilistic expression. In general, the fiteors from the logical expression of system workirepacity or
system failure in an arbitrary form to the probitiit expression is quite difficult.

There are several forms of transition from a logkpression to a probabilistic expression: an alsolu
disjunctive normal form, an orthogonal disjunctivermal form, repetition-free logic expressions be basis
conjunction-negation.

If a logic expression is presented in a functiorfulif substitution the transition to probability gnession
is carried out by the following rules:

1) each letter in a function of full substitutianreplaced by the probability of its equality to 1:

P{X; =1} =R, P{X; =0} = F{ Xi/ =1}=Q =1-R 2

2) negation of an expression is replaced by therdifice between 1 and the probability of equalitthis
expression to 1:

PUE(XgnX7) = [(X0X) (XaX0) (Xs(XeX7) )T =1} =
=1-(1- RR)I- RR)1-R(1-Q:Q,)]

where R — probability of reliability (safety) of melement in a system;
Q — probability of failure (danger) of any elemént system.

©)
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Upon receipt of the probabilistic form of writingmplex risk the problem arises in the definitionttod
local probabilities of each of the negative eveh#t can lead to emergency situations in main pipdtansport.
To determine the probability of initial events &l by various ways.

Obviously that the company of main pipeline transpontains both as production and non-production
processes. As a result its activity can be atetbio semi-structured domains where qualitativezy factors
tend to dominate. This circumstance gives the Hasithe application of method of expert estimasion

The main drawback of this method is that the infation received by experts is subjective. To inaeas
the objectivity of the evaluation can be made bgnparing opinions of different experts. However, revéth
proper organization of the group the expert suhay several disadvantages. First of all, this forquires large
expenditures of resources including financial castd time costs. In addition, it requires speaiaining of
organizers and experts themselves. Also theresisisk of manifestation of various psychologicdkets. At the
same time this method can be applied only in tiee @ga which there are no historical statistics dadgerous
factors are of different etiological nature.

Thus, the advantage of the proposed method fodébermination of complex risk is that both techhica
and organizational dangerous factors can be takienaccount. In this research an open question insnia
determine the initial probability of negative ev&nising the expert evaluation method with the imenient of
experts in the field of the main pipeline transport
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PLANE COORDINATE TRANSFORMATION ON THE BASIS
OF THE STATISTICAL CHARACTERISTICS OF MULTIVARIATE VAL  UES

ANASTASIYA IVASHNIOVA, ALEKSANDR DEGTYARYOV
Polotsk State University, Belarus

As an alternative to the traditional method of giene coordinate transformation there are two Siolus
of the transformation task, based on the fact thattransformation is a special case of multivagieggression.
The identity of the obtained transformation coéffits and estimate of accuracy were shown. Thedéxpey of
the application of these methods in geodetic pcads justified.

The task of coordinate transformation the plane as a special case of linear transtwnsgmcan be
stated as follows. There are coordinafesy) for n points in the old coordinate systek and there are
coordinategX, Y)for the same points in the new syst&mIt is necessary to find the optimal transitiondtion
f from the old to the new coordinate system

(X,Y)= f(xy), or K, =f(K.).
Most of coordinate transformations for geodetikksasan be reduced to ordinary linear transformation
which in the most general case involves shifts acdle changes in two axes, rotation of the axeenef

coordinate system with respect to the other. Thelmear function with the transformation matAxand the
vector of shiftb is used as a conversion function

K, = ALK, +b 1)
C

ab
This kind of transformation is called affine. Inrfioula (1) A:{d e}' b:{f

},a, b, c, d, eand f —

coefficients of linear affine transformation on thlane.
The system (1) can be unfolded feth point as [1]

Wit
Y, dix +ely + f )
whereX;, Y, %, y; - coordinates in old and new system, respectively.
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