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Borovyi V.O., Zarytskyi O.V., Kin D.O.
TECHNOLOGY OF COORDINATE TRANSFORMATION AND TRANSFORMATION IN
GEODESIC AND LAND -BUILDING WORKS

In this article, the accuracy problem for obtaining coordinates is investigated in the
transformation from the systems-@3and CS53 to the coordinate systenWWGS84 and vice versa.
The proposed technology of coordinate transformation is analyzedorobkem of the differences
Helmert parameters into different software products is considered, and also the results of coordinate
transformation are presented, using these parameters. The results of investigations will be taken into
account when considerirtge problem of coordinate transformation UZ®O0 and C&12, CS
63.

Key words:coordinate system, accuracy, transformation, Helmert parameters, datums,- Gauss
Kruger projection.
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Y. Shapran
PROPOSALS ON IMPROVING METHODS FOR ESTIMATION OF EFFICIENCY OF
THE SYSTEM OF CONTROL OF THE TECHNICAL STATE OF RADIO ENGINEERING
MEANS TRANSPORT SEA

The article analyzes methods for assessing the effectiveness of monitoring the technical state of
radio engineering systems of transport sea, identifies their shortcomings and advantages. It is
substantiated that the most promising is the combined method of effectiveness evaluation. The place
of control of radio engineering systems in the system of providengequired technical condition of
transport sea is determined. The main requirements to methods for assessing the effectiveness of
monitoring the technical state of radio engineering systems of transport sea are proposed. The task
of an estimation of gential efficiency of application of the control system of a technical condition of
radio engineering systems of transport sea which allows to receive quantitative estimations of the
generalized complex indicator of efficiency of the control is develdpéedjustified to introduce
restrictions and assumptions to simplify the solution of this problem.

Key words efficiency, control, technical condition, radio engineering systems, transport sea
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Trofimenko I.V.
DETERMINATION OF PERSPECTIVE DIRECTIONS OF NAVIGATION SUPPORT
DEVELOPMENT SHIPPING WITH THE USE OF RADAR SYSTEMS

Various ship systems are used to improve the safety of navigation. In accordance with the
requirements of the International Maritime Organization (IMO), ommnate vessels should be
equipped with navigation systems, which are responsible for automatic routing of the ship's route by
radar. Therefore, an important place among the technical means of navigational support of a ship is
occupied by radar systems, il are responsible for preventing collisions of ships, navigational
safety of navigation, and determining the geographical coordinates of the ship's mission position.
The wide use of ship radar allows for the safety of the vessel's navigation by idgntdyious
objects at a course in conditions of reduced visibility, as well as determining the optimal course in
areas of intensive navigation.

Therefore, the article deals with the features of navigational support of ships in modern conditions,
and also bBows the directions of development in modern conditions. In addition, an analysis of
existing shipborne radar systems and their role in navigational service of the vessel is given. The
processes that influence the reception quality of the radar signhkimaidio path are determined.
Taking into account the revealed peculiarities and shortcomings of navigation support, the scientific
task of further research is determined and ways of its solution are determined.

Key words:navigation support, navigationadar systems, radar signal, navigation safety.
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Voi chenko wu.
PECULIARITIES OF TARIFF FORMATION FOR CARRIAGE IN INLAND WATER
TRANSPORT
In the article approaches and specificity of tariff formation for cargo transportation by enterprises
of inland water transport are considered. Particular attention is paid to theefésttive method of
tariff formation, which allows for an effective pricing policy. The procedure for setting tariffs is
presented, the introduction of an agreed and flexible system for the formation of a competitive tariff
and price policy for carriers is proposed, which viiéllp attract transport service consumers, reduce
the transportation price and improve the financial performance of transport enterprises.
Keywords:transportation by inland waterway, freight, tariff, transportation costs, tariff policy.
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FACTORS GROWTH STRATEGY TRANSPORT COMPANIES

The article is devoted classification factors implementing growth strategies for transport
companies that perform important fuioets in the process of modernization of the national transport
system, improving its efficiency and competitiveness at global level. Peculiarities growth strategy
implementation management of transport companies that are complex and aimed at improving
metlods and mechanisms of control elements of the transport system in the context of the Ukrainian
economy.
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Semin OO., Timoshchuk O.M.
EXPRESSASSESSMENT OF MARKET VALUE AND EFFICIENCY OF MAINTENANCE
OF PASSENGER VESSELS OF INTERNAL AND MIXED FLOATING

The article presents the exprasethods for the assessment of the market value of the vessel, as
well as the effectiveness of its content in the operation. The effectiveness of the content is determined
by the criteria of the conditional daily fuel congution andcosts per passenger per day
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Y. Sukhenko, M. Mushtruk
MODELING TEAR OF EQU IPMENT FISH PROCESSING ENTERPRISES

A mathematical model of corrosionechanical wear ofequipment parts in corrosive
environments technological fishing industry. We prove its adequacy and practical application of the
proposed method to assess durability of parts.

Key words corrosion, wear, mechanical factors, catalyst, fatigue, durabiliggcteochemistry,
potential, equipment, fishing industry.
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M. Mushtruk, Y. Sukhenko
PROTECTION AGAINST WEAR AND COR ROSION EQUIPMENT
SVEKLOSAHARNOM PLANT S
We investigated the wear resistance and corrosion resistance of plasma coatings in hard water
modeling Transporter washing water sugar mills. The prospects of applying melting corrosion and
wearresistant coatings in plasma samoflyusuyuchi friction process equipment for sugar production.
Key words:wear resistance, corrosion, plant, friction, equipment.
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Y. Sukhenko, M. Mushtruk
BAKING BREAD ELECTRO CONTACT WAY
The analysis of methods of baking of bread is conducted. Offered glectenergy saving
stove, providing the good value of baking at reduction of duration of process, which can be also used
for drying of food raw material and wares.
Key wordsbaking,drying, energy expenses, convection, electnotact process, bakery stoves.
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UDC 519.7

Tupkalo V. N.

SIGNATURE CHECKING OF ROM MODULES

A method is proposed fensuring the fault tolerance of reamhly memory modules (ROMS)
based on the principle of predicting a control signature in each access cycle to memory. The
necessary conditions were found for solving the recovery problem for lost data during the bean of t
read operation.

The importance of any buillh verification method increases, if along with the solution of the
verification problem the method has some additional capabilities. The article shows that the proposed
signature method for checking the stanf the programmed ROM allows, in principle, to solve the
problem of regeneration (recovery) for lost data at the time of checking the read operation.

The solution to this problem is based on the aforementioned principle of signature prediction,
expressedh the form of a signature verification rule.

Key words:memory modules, signature, work check, forecasting, digital control systems.

The need in faultolerant digital control systems (DCS) of different purpose calls for searching
new approaches to sahg the problem of checkability of DCS functional units and, in particular,
memory modules.

Depending on the type of access operations the DCS memory units are classified as random
access memory (RAM) modules and readly memory (ROM) modules. For RAMBere exists an
efficient hardwaramicroprogram method for checking the state during the operation pauses whose
essence reduces to preliminary reading and st
and with repetition of the writeead cycd to compare the results [1]. This method is inapplicable for
ROM because in this case the possibility of the write operation is excluded.

From the standpoint of functional representation of models for checking objects, a DCS ROM
is a state checking (diagstics) object with transfer functic@ performing a mappingl: K(A) Y
K(B), whereK(A) is a tuple of cell addresses a(B)i s a tupl e of the cell s
should be regarded here as being rragiyed (surjective) because a DCS ROM maytaion
different cells with the same contents. Therefore the combination of the input sequence in the form
K(A) and the output sequence in the fa€B) cannot be interpreted as ROM test in the general case.

The setA of the ROM addresses is always finite, and under sampling it can be represented by
N! (N is the number of memory cells) tuples of the same power, which are ordered. Therefore the
unitariness (determinism) principle for checking will hold if, in accordamitke the weltknown
concept in [2], the test is formed as a pair of tupl€ér), K(A#B)}, where # is a superposition
(composition) operation for the sets of addregsand content8 such that the mapping

QsK(A) Y K(A#B) = K (A)#K(B). (1)

Problem statementn view of condition (1), the problem of synthesizing a test for checking
the states of a programmed ROM module can be stated in the following way: given the &atents
the ROM cells, it$ required to synthesize an input test actiond using the given sek of ROM
addresses such that the functi@a for the establisheqdchosen) operatios# is algorithmically
computable (a computing algorithm for the functi@must necessarily exist [3]).
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It should be noted that in the context of the general problem of checking the states of the ROM
during the pauses in its operation the requirement of algorithmical computability of the fufjction
must be regarded as being only a necessary but not sufficient condition for test synthesis because the
mapping (1) preassigns no principle for forming the template. Therefore, proceeding from the
requirement that the unitariness principle should holth®functional checking, we state a sufficient
condition for synthesizing the ROM test in the following way: if, in accordance with (1), the function
d# is algorithmically computable, then checking the ROM state can be reduced to checking a
characteristideature of the currentl)-th n-digit binary vector(A # B)i+1 of the tupleK(A # B) by
using the characteristic features of the directly precedthgvector(A # B)i (i = 1, 2, .., are the
memory access cycles) if the functional relationship

(A#B)i+ = Qu(A#B):. (2)

corresponds to the function computing algorithm.

We will prove that, in principle, for any contents of ROM cells the condition (2) is satisfied
guaranteeing the test checkability of the R@btording to the principle of prediction of checked
binary vectors. To this end we use the fact that the number of memory cells in the existing and newly
elaborated ROMs is a multiple of a power of two. Moreover, based on the notion of "algorithmic
solvablity" [3] known from the algorithm theory we introduce the following definition.

Definition 1. AnROMtest° 0 ;0° OO } is said to be (algorithmically) solvahifefor
its tupleb® OMM6 there exists a formation algorithm coinciding with the compuaiggrithm for the
function (2). In this case the tupdé 0 is called a solvable test action.

Theoreml1l. An ROM test is algorithmically solvable if the number of test words in the tuple
K(A) is equal to K(A) | =2" 1, wheren = logeN andN is the number of memory cells.

Proof. First, it is necessary to prove that in the context of condition (2) there always exists a
composition operation # such that the mapping (1) istommme. Indeed, sincthe tupleK(A) is
strictly ordered, the tupl&(A # B) = K(A) # K(B) is also strictly ordered for any cell contents if
is the logical operation on binary numbers (the concatenation operatiéior example, ifA; =
0110111 and B= 10101, ther\ #Bi = A n Bi =011011110101. The requirement that the mapping
() beinjective implies thatq(A)| = |K(A) # K(B)| = 2". Therefore, according to Definition 1, the
tuple K(A) is a solvable test action if for the tup€A) # K(B) there is an algorithm that gives the
answer to the question whetlfgmelongs to the tupli€(A) or not for any of the numbefs N K(A).

As is known from coding theory, such an algorithm exists for a sequence of numbers formed with the
help of a shifting register with feedback (in the form of polynomial number generatarb) {His

case the maxiom number of differem-digit numbers is generated when the feedback is described
by an irreducible primitive polynomiaB(x) = gnX"+gn.1x" '+ é +gix+1 of degreen, i.e.,

[K(A)| =2"i 1 (a zero number in the tupkgA # B) is excluded).

Based on Theorem 1, we can conclude that the method for solving the problem of checking the
state of a programmed ROM must involve the following two consecutive synthesis stages: when data
are written in the ROM, the relation (1) is fulfilled with conditiB; # A; = 00...06 K(A # B) being
satisfied; and, with account of the selected polynofa{a&) for generating a test of degnee logN,
the setA # B is ordered so that the tugtg A # B) is predictably checkable when checking the state
of the programmed ROM, i.e., the algorithmic computability of the function (2) is ensurius In
case the resulting tupl&(A) is the tupleb® 6 . When these synthesis stages aralized, the
programmeé ROM is regarded as being predictably checkable.

The proof of Theorem 1 implies that since the algorithmically solvable function for generating
the test withK(A)| = 2 1 is a known function generating binary numbers with the aid of a shift
register toward higher digits with modutwo adder feedback described by an irreducible primitive
polynomialG(x) [4], the general relationship (2) for ardigit binary notation satfies the recurrence
relation

(A#B)i+1 =2(A#B)i$ rm B "Q ® No (3)
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where { + 1) andi are, respectively, the subsequent and preceding shift cygleis, ann-digit
constant with unity only in the least significant digjt,are the coefficients in nonzero terms of the
polynomial G(x) for generating binary numbers, arad ¢ bo)i is the value of the-th digit of the
number(A # B):.

In view of the fact that the Boolean equivalent of the arithmetic function for adding two
identical number® has the form R = Rl R H(R+R) = H(R+R) [5] andH(R+R) is the Boolean
operation (function) producing numbers whose code characterizes the pasitany unities in the
addition of identical numbers, we finally obtain the following expression for (3)

(A#B)is1 = J(A#B)i+(A#B)i] & ry B "Q & Nd (4)

where'd (A#B)i+ (A#B)i] is obtained by truncating the code of the nuntfi§¢A#B)i+ (A#B)i] on
the left(discarding the highestrder digit).

Therefore under the transition from the numbers in (4) to their signatures sg the signature
checking rule for the state of a predictabheckable ROM is written as

sg(A#B)i.1 =sgd(A#B)i+ (A#B)i] & ry B Q @ No . (5)

An example demonstrating the essence of the stages in the suggested technique for synthesizing
an algorithmically solvable test (sBefinition 1) for checking the states of a programmed ROM with
organization 32 X 4 is presented in Tables 1 and 2. It is assumed that the tuple elements in Table 2
follow from top to bottom. The role of the operation # is played by the modulo two aduofitiom
digits with the same polynomial weight.

Table 1

Bj A Bj # A B; Aj Bj # A
0000 00001 00001 0111 11111 11000
0001 00010 00011 1000 00111 01111
0001 00011 00010 1000 10011 11011
0001 00100 00101 1000 10100 11100
0001 01101 01100 1001 10110 11111
0010 00110 00100 1010 11001 10011
0010 01111 01101 1010 11110 10100
0010 10000 10010 1011 01100 00111
0011 01010 01001 1100 10001 11101
0011 01001 01010 1100 11011 10111
0100 10010 10110 1101 11101 10000
0100 10101 10001 1101 10111 11010
0101 01011 01110 1110 00101 01011
0101 11100 11001 1110 01000 00110
0110 01110 01000 1111 11010 10101
0110 11000 11110

A fundamental property of an algorithmically solvable {ast 0 ; 0° 6M6 } is that it can
cycle an unbounded number of times and that the tuplé must not necessarily return to the initial
address after an interruption of the diagnosing process (owing to the end of a pause in the ROM
operation).

Definition 2. A test of a predictably checkable ROM is said to be enumerable if

K(A)| = 2 1.

The notion of an enumerable test (enumerable set [3]) relates to a typical situation when the
amount and the values of the numbers meant for storage make it possible to synthesize the test without
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cycling. Such a test does not permit the diagnosis ofitsteckll addressed by the tug€A). We

will illustrate this situation for the example of Table 2. Let the tig(IB) of the ROM contents be
confined to the first twelve elements in the test synthesis. The cell with address 00001 is
undiagnosable. In thicase the cycling becomes possible if in the realization of condition (2) provision

is made for a checkable transition from the address 01101 to 00001. Table 2 shows directly that such
a transition exists if, with account for the checking rule (5) fodipting signatures, and depending

on the selected polynomidt(x) for generating signatures, the test tupkg®\) and K(B) are
supplemented with subsequent three (boldfaced) elenfefs £ x*+x3+ 1), or with four (marked

by asterisks) elementP(x) = x3+x+1). As a result, the set becomes cyclically enumerable.
Moreover, as is seen from Table 2, there can be several cyclically enumerable tests and they are
characterized by different lengths (redundancy). The question of redundancy is decided at the stage
when the operatio# and the polynomial&(x) andP(x) are chosen. Neither is it excluded that the
generation polynomiab(x) can be irreducible.

Table 1
K(B) K(A) K(B)#K(A) K(sgB#A) K(sgB#A))
babsbzby asasasaqal G(X) =x>+x2+1 | P(X) =x*+x3+1 | P(X) =x3+x+1
0000 00001 00001 0001 001
0001 00011 00010 0010 011
0001 00100 00101 0101 110
0011 01001 01010 1011 101
1111 11010 10101 0110 011
1110 00101 01011 1010 100
1100 11011 10111 0100 000
0101 01011 01110 1111 010
1100 10001 11101 1111 101
1000 10011 11011 1001 001
0100 10010 10110 0101 001
0001 01101 01100 1101 001
0111 11111* 11000 1010 Oil
0100 10101~ 10001 0010 100
0001 00010* 00011 0011 010
1011 01100 00111 0111 101
1000 00111 01111 1110 011
1001 10110 11111 1101 110
0110 11000 11110 1100 111
1000 10100 111000 1110 100
0101 11100 11001 1011 010
1010 11001 10011 0000 111
1110 01000 00110 0110 100
0010 01111 01101 1100 000
1101 10111 11010 1000 000
1010 11110 10100 0111 010
0011 01010 01001 1000 111
0010 10000 10010 0001 110
0010 00110 00100 0100 111
0110 01110 01000 1001 110
1101 11101* 10000 0011 101

The importance of any builb checking method increases if, along with the solution of the
checking problem, the method possesses some additional potentialities. In particular, we will show
that the suggested signature method for checking the stateagjrappmed ROM makes it possible,
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in principle, to solve the regeneration (recovery) problem for lost data at the time when the read
operation is checked. The solution of this problem is based on the-ai@mt®ned signature
prediction principle expressed the form of the signature checking rule (5) and the proof of the
following assertions.

Theorem?2. If the numberg\, and their signatures Agare elements of the fie@F(2™), then
the result of the summatiof& & sgsg\, is the zero element of this field in the case when the
generating polynomial for signatures has the f&rfx) = x™ x™ +1,

Proof. Because, [6]

SAA (X) = M A (xymodP(X)],

whereM ! is the inversion of the matrikl of nonzero coefficients of the irreducible primitive
polynomial for generating signatures, we have

sgsoh (X) = M "H{M A (X)ymodP(X)]} modP(x)= M "M " A (x)modP(x)].
Therefore the relation
M IM A (x)modP(X)] = A (X).

can hold if for deg(x) > degAi (x) the productM "M "tis a unit matrix. The conditiothat the
numbers and their signatures belong to the f&fg2™) implies that the order of this matrix is equal
tomi 1.

Theorem 3. An algorithmically solvable (cyclically solvable) test for an ROM with
organizationrN  m s recovering if the operatiot is the modulo two addition and the polynomial
for generating signatures has the fd?x) = x™+ x™ 1+ 1.

Proof. Based on the rule (5) for ROMs, Definition 1 implies that in eathaccess cycle the
standard signature {1 # Bi+1) is predicted, and in theéH)-th cycle the current value of the
signaturesg(Ali+1 # Bi+1) is determined from the test addrégs: ¥ K(A). Therefore, as is known, the
superposition

Sg@‘ﬂl # Bi+1)s = Sgo\s|+1 aH Sg35|+1

is possible if the operation is the modulo two addition [3]. Hence, we have

Sg@wl a Bi+1)s a SgA\ti+1: SgBSHl ; (6)

and, in view of the assertion of Theorem 2, the code of the nuBibecan be recovered (sd8%1
= BS+1) only in the case when dB(x) > dedS+1andP(x) = x™x™ 1+ |,

RecoveryThe proof of Theorem 3 implies that at the time of the checking (cosgparnve
havesg(@i+1 @ Bi+1)s = 0100 for the standard signature, i.e., it is the value of themayhd side of
the inequality. Because the value of the current chosen addressl1011 is known, the signature
sgA':1= sg(1101) = 1001 is also known. Therefore, based on relation (6), we IBives§100d
1001 = 1101, and Theorem 2 implies §sg = sg[sg(l 101)] = 1100. i.e., the true contents of the
cell with addres#\i+1 = 11011 is recovered.

Let us estimate hardware expenditures required to perform the recovery of the contents of ROM
cell as compared to the implementation of the checking alone (realization of the rule (5)) and let us
find out, for instance, how these explitures relate for the abovaentioned ROM with organization
32 4 in the case when Hammingds code (infor mat

According to the assertion of Theorem 3, the checking rule (5) must have the form
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Sg@S+1 & Bis) sg (A& B)i+(AGB)] & rm B Q& ® (7)

h

where- Tip is the checking result: 1L error is not detected; andiOerror is detectedy is the
number of digits in the representation of the nunfbér B.

Since the rightiand side of (7) is the standard signature for the accessicytleredicted in
thei-th access cycle:

SgAI+1 0 Bir1)s= SQA+1 O sgBS+1)s,
it follows from (6) and (7) that
SOBS+1 =SgA+10 Bir1)stt SAY+1=
=sgJ(AG B)i+(AGB)Jdrm B Q& & @ & SgA, (8)
Formula (7) implies that for the zero conteBits we have
s =sgOA+ANG I B Q6 8 (9)
Therefore, based on the assertion of Theorem 2, fof the substitution of (9) into (8) results
BS+1= sg{sgJ(Ad B)i+ (Ad B)i] &
GrmB MQOGa® a60Qd & B QO

O@@Qb 61 SOQ 86- &6 66- 6 61 B "Q OE-0 . (10)

The comparison of (7) and (10) shows that to recover the information distorted in the cell with
addressAi+1 the checking module synthesized in accordance with (7) must be supplemented with
two-input logic elements AND whose number is determined by the word Iemgththe memory
cell. Besides, according to (10), to the output of the comparison unit for tidaustgpredicted) and
current signatures an additional combination unit (a signature operator sg before the curly bracket)
for producing signatures with the same nunthef inputs and outputs must be attached. As is known
[5], for the polynomialP(x) = x*+ x3+1 andm=4 this unit must implement the system of Boolean
functionsY = ya y3 y2 y1 whereya= su = ba; ys= Sz= bs; y2 =S2=b2; y1 = S48 1= b1} S = s1s35291
is the code of the result of the modulo two addition (tperation in curly brackets in (10)); abd
are the digits of the recovered numB&r1. The weights of digits in the code of the numBarcrease
from right to left.

Thus, the unit for producinggsd®i+1 contains three ondigit communication lines and one
two-input modulo two adder.

For the above case of fedigit ROM with organization 324 there exists a Hamming (8, 4)
code [4] capable of correcting all single errors and detecting all double er@nmmifthmum code
distance is equal to 4). In this case the four data digits are supplemented with the same number of
checking digits. Consequently, when data redundancy is introduced for checking and recovering only
single errors bas dd,itisnquikdtmpassrirgro3g to 8288, ROM,)i.e.,@ o
100% additional ROM capacity is needed to store the Hampoudgd data.

Thus, in contrast to the wethown signature checking methods for ROM devices (e.g., see [7],
[8]), the signature checking &OM based on the predictability principle for the checking signature
in the(i+ I)-th read cycle with account of the value of the cell address determined by the signature of
the result read in the foregoingh cycle requires no additional memory for storing the standard
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signatures. In this case the originally stodada can be recovered without using the information
redundancy.
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UDC 519.7

Striukova D. D.

THE FEATURES OF SELECTION OF APPLICANTS FOR THE " HUMAN -MACHINE"
SYSTEM BASED ON METHODS OF ESTIMATION OF PSYCHOLOGICAL
PROPERTIES

Based on the analytical review of the properties of humanhine interaction in a single
system "HumaMachine" the article suggests methods for seleaimgloyees for various tasks.
This will improve the quality of the work done at the enterprises by highly qualified specialists
consideringtheir individual properties.

Keywordssi humaanc hi neo system, applicants, eval ue
criteria selection.

Theme actuality. In the modern world different approaches are used to increase labor
productivity in production, including the selection of highly skilledsp&nel who have not only
accumulated knowledge but also acquired skills [1]. To resolve this issue, a selection of candidates
(selection of applicants) having certain properties related to the decision of tasks of the technological
process of the enterpg is carried out. One of the many tests available is the use of a wide range of
tests and interviews with applicants [2]. In addition, you can also use different methods and specific
techniques, created on the basis of engineering psychology, and bofrowexther sciences [2, 3].
Therefore, the management of an enterprise hires a specialist that has engineering and technical
knowledge and solving complex tasks, having skills, in front of him. At the same time there is a
serious question for employersv to select among the many candidates of the right person who has
qualitative characteristics and can cope with the tasks.

Analysis of the subject areaThe analysis of literature [1, 2] showed that, regardless of the
technological process of the enteggri(see Figl), isolated stages of the technological chain of this
process can be distinguished. In this case, each stage can be characterized by certain properties
(parameters), depending on the functioning of the industrial object. It allows to aflecatal groups
of specialist engineers (technologists) having certain characteristics.

In connection with the fact that the engineering staff solves a set of serious problems such as:
logistics, the use of resources and their distribution, productiorewf products, as well as the
distribution of new products to suppliers. In this case, there are problematic issues: which way to
increase production capacity. The solution to this problem lies in different planes. First of all this is
due to the change ihé¢ technological chain (process) on the basis of changes in the improvement of
technical devices and systems. Another way is to select candidates who will carry out more productive
tasks. Therefore the actual scientific task is connected with the develbphmaechanisms for the
selection of applicants for the accomplishment of tasks in the systerafiarine™ at the enterprise.

The purpose of the article In this regard, the purpose of the article is to develop a mechanism
for evaluating and selectirigindidates for work in the enterprise in accordance with the technological
structure among the engineering staff.

Presentation of the main material

Analysis of Figure 1 showed that in accordance with the technological chain in the performance
of a productbn process it is possible to identify several groups that have their own "unique”
properties. This is primarily due to physical (physiological) loads, as well as mental loading, as well
as automated or automatic work. It puts forward its requirementgpérating conditions of the
characteristics.
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Fig.1. A typical structural scheme of production

In work [5], author N. Chulkov noted that teork can be divided into three types: mental
labor, physical labor and mixed labor. This builds on the understanding of which selection criteria
should be applied to certain types of work. In the production process you can also use this
classification. Inthe future this will allow applicants to be evaluated and trained (if necessary) in
accordance with their "own" "unique" properties.

As noted in his work [1] Denisov VG, human activity can be estimated in accordance with
various methods that determine fiveperties of the applicant. Conditionally it is possible to divide
these methods into psychological, physical, mathematical, informational. It is supposed that at the
initial stage it is necessary to use psychological methods to identify the most stataditiate for a
given place of work in the enterprise, since it is psychological methods that are more effective to
obtain the desired result [1].

Depending on the kind of activity and conditions certain requirements are put forward for the
candidate fom certain position. In addition, it should be noted that the applicant is influenced by the
requirements and characteristics, as well as the ability to work in certain conditions. Taking into
account the previous abilities and characteristics of the applithe selection group (Human
Resource or HRyroup) makes a decision on the assessment in accordance with its psychological
properties

The mathematical and informational method is more intelligent and used for the scientific team
and therefore in this tacle are not considered as they are more intelligent methods.

Sources of literature [3, 4] showed that psychological methods are divided into types:
observation (observation, salbservation, psychological portrait), and survey methods
(conversation, sweys, questionnaires), psychodiagnostics, and many others. In this case, at the initial
stage, the employer or recruitment manager (selection group) must use the observation method. This
gives the initial testing stage to reveal certain qualities in teerebd. This can be done with the help
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of both technical means of surveillance, as well as during an interview or conversation. The purpose
in the first case, is the definition of features when observing a person.

Physical work

Hand work

Mechanical work

)

Work on the conveyor

Variety of
physical labor

%‘ Work on semtautomatic and automatic production

o
x
[
o

Management work

Operational work

Creative work

Tvnes of humamctivity

Variety of
mental labor

The work of teachers, doctors, students, {goatiuate students,

* A mixed form of mental and physical labor

Fig.2. Types of human activity

These features include [3, 4, 5]:
pantomime (peculiarities afalking, posture, gesticulation, stiffness);
linguistic behavior (silence or talkativeness, verbal or laconicism, stylistic peculiarities,
meaningfulness, speech culture, tempo of speech, pauses in speech);
behavior in relation to other people;
presencef contradictions in behavior;
behavioral manifestation of the attitude towards himself (appearance, his own things, his
disadvantage, as well as his abilities) and others.

In this case, in some cases examples of individual verbal stamps characteregtsnpersonal
experience and outlook.

The next stage after psychological methods based on the study of the applicant must use survey
methods [2]. Such methods are used in cases where factors that are poorly sold to external control
must be taken into aount. To find some factors, you need to use information obtained during
professional selection. In order to use the poll method it is necessary to betray the correct formulation
of questions. In this case, certain requirements are put forward for qgesignas [2, 4]:

the issue should be | ogical, concise and com
to avoid too long questions;

all issues should be specified (without double significance);

the possible answers should be indicated (do not give any answer);

it is necessary to offer the applicant suitable responses;

should not include negative words;

avoid the questioning words that have;

do not use the words in the questions to answer.
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At the same time it is necessary to consider that the questions must correspqradticular
profession and cannot be used for another specialty. Depending on the tasks set for the applicant, it
should be noted that for some of his work it is also necessary to conduct psychological tests or so
called tests of the person [2, 4].dddition to general and special polls, the applicant must assess the
level of intelligence and personal characteristics.

Intelligence tests (from lat. intellectuanderstanding, cognition) are intended for measurement
of general abilities [3]. Under int@ence as an object of measurement, we mean not all
manifestations of individuality, but above all those relating to cognitive properties and peculiarities
of work [3]. In accordance with this, the tests of intelligence are directed primarily to algenera
assessment of cognitive abilities of a person. These tests, on the one hand, should be distinguished
from tests that measure nontellectual qualities of people (muscular strength, acuity, vision, reaction
time, etc.), and from individual tests.

Facialtests are a group of techniques aimed at measuringntelectual manifestations of a
person, determined by emotional, motivational and interpersonal properties of a person [3].

For some jobs, you need employees who have not only a high level of intlkgilities, but
also high physiological parameters. Thus, in some cases, the main parameters for study are the
physiological properties such as [2]:

I body temperature;

T pulse rate;

i frequency of breathing;

T blood pressure;

T and others (dependingna@he planned performance of works).

For further assessment of abilities and determination of how many applicants can perform the
tasks at some enterprises use the trial period [1, 4]. This allows it to be approved at the selection of a
candidate who has&é opportunity to perform his duties better than others.

Final decision making on materials preparation is carried out gtdRp. In some cases, the
required dialogue is made up of standard questions, which can show some qualities of an employee.
After that the HRmanager makes a definite opinion and can ask for an interview or refuse him in the
proposed vacancy. The final level of verification is a direct meeting with the director of the company.

In the case of a successful interview, the employer mxite a person to the place of the employee
at the company.

Taking into account all of the foregoing, one can imagine in the form of a structural scheme of
recruitment (see Fig. 3).

. R . |,
Validity of the set > Requirements Methods of
5 Characteristics [—> assessing the [«¢----
) " applicant
Speech contest candidat Working conditions —

A

Definition of the
_ _ - applicant's | _
Period) Properties and quality of [ parameters >
work of the nrender
1 v

Performance Testing (Tria

Fig .3. Structural scheme of personnel selection
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At the same time, at each stage of selection for detailed (boundary) study of the applicant, it is
possible to complicate the research methods. In case @xsmution (not passing) of different stage
of testng the applicant does not pass further.

Conclusions

Thus, the article on the basis of literature analysis shows which particular methods should be
used to obtain the best result for selection at the enterprise in accordance with its functional
responsibities. In addition, the article presents a generalized recruitment structure in which the main
role is played by psychological and survey methods that best reflect the qualities of the applicant.
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