EKOJIOTTYHA BE3MNEKA,
OXOPOHA MNMPAL|

UDC 622.232:72.007.2:622.86
V. G. Shevchenko, Dr. Sc. (Tech.), Senior M. S. Polyakov Institute of Geotechnical Mechanics of Na-
Research Fellow tional Academy of Sciences of Ukraine, Dnipro, Ukraine

DEVELOPING METHODS FOR INCREASING READINESS
OF THE MANAGERS OF COAL MINE DIVISIONS
TO ACCIDENT-FREE OPERATION ACCORDING
TO QUANTITATIVE ESTIMATIONS OF THEIR PERSONALITY

CHARACTERISTICS
B.TI.IIleByeHKO, I-p TEXH. HAYK, CTAPII. HAYK. IHcTuTyT reorexniuHoi mexaHiku iM. M. C. TTonsikosa HAH
CcmiBpoo. Vkpainu, m. Hinpo, Ykpaina

PO3POBKA METOAMKMU IITABUINNEHHA 'OTOBHOCTI
KEPIBHUKIB AIJIBHUIIb BYTUIBHOI IITAXTHA
10 BE3ABAPIMHOI POBOTU 3A KIJIBKICHMUMMU OILIIHKAMMU
IX OCOBUMCTICHUX XAPAKTEPUCTHUK

Purpose. To perform a quantitative estimation of the personal characteristics of managers of coal mine divi-
sions and to develop a methods for increasing their readiness for trouble-free work.

Methodology. A complex method of research with methods of mathematical modeling, system, factor, ma-
thematical, and information analysis, mathematical statistics, probability theory, reliability theory, psychophysio-
logy methods, engineering psychology with the use of statistical data on injuries and accidents.

Findings. The dependence of the deviations on the regulatory decisions in a series of professional training on
the specific number of experienced managers was established; an exponential dependence of the growth of profes-
sional knowledge of managers on the amount of information that received in the course of professional training
was found; conditions under which managers’ emergency actions approach to being automatic were defined. The
criterion of professional readiness of a team of managers to control work in areas in an accident-free mode was
proposed and substantiated. The criterion is directly proportional to their self-discipline when issuing directives to
subordinates and in monitoring performance, vigilance in the analysis of situations and inversely proportional to
blenching safety work breaches. A direct correlation between the frequency of accidents and the criteria of profes-
sional readiness of the team of managers to work without accidents was established.

Originality. For the first time, the relationship between personal psychophysiological characteristics of man-
agers, their work experience, age and incidence of injuries at the mine as a result of emergency situations was de-
fined.

Practical value. Methods for increasing the readiness of managers of coal mine sections for accident-free
work according to the quantitative estimation of their personal characteristics were developed.

Keywords: managers of a coal mine divisions, accident-free work, methods for increasing the readiness,
quantitative estimation of personal characteristics

Introduction. Working in high hazard environ- cause of accidents. To avoid them, it is necessary to
ment in coal mines, miners often work overextending increase their personal readiness to work without ac-
themselves physiologically. This leads to difficulties in cidents. The professional training of managers of the
predicting their behavior and in many cases is the main mine divisions is an effective measure in this

context. Scientific substantiation and application of
© Shevchenko V.G., 2016 such training in production activities is an urgent so-
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cial task aimed at saving people who are the most pre-
cious national resource.

Currently, there are only general statements of the
possible directions of solving emergent problems.
Theoretical basis which is suitable for analysis and
quantitative estimation of miner personal characteris-
tics is still under development. Regarding investiga-
tions of accidents, analyzing their circumstances and
causes, it has been established that human actions are
determined, above all, by their mental temperament,
then by the level of their professionalism and physical
capabilities.

Analysis of recent research and publications.
Significant contribution to the development of re-
search studies on the specific aspects and solution of
the problem as a whole has been made by foreign and
Ukrainian scholars and experts and mine associations
workers. Thus, University of Wyoming scientists
(USA) has been analyzing the influence of production
organization level on accidents at coal mines, estimat-
ing the mine safety with different infrastructure [1].
Scientists of the National Institute of Health and Safe-
ty (USA) perform a statistical evaluation of data on
disability to develop methods for the hazard assess-
ment of technological operations carried out in the
mines [2]. Scholars’ papers [3] analyze accidents in
underground coal mines in Turkey, give the statistical
relationship between the post, age and probability of
accident occurrence as well as formulas to determine
the total probability of an accident at a mine taking
into account the number of miners; also the statistical
model of analyzing risk factors, accidents and injuries
at coal mines are given. In [4] the issues of participa-
tion and role of the employee and supervisor are re-
flected, behavioral negatives, a person’s attitude to
safety and the importance of workers’ training are an-
alyzed, causes and factors of injuries are given, the fea-
tures and effectiveness of state supervision of safety
and its influence on the industrial injuries are consi-
dered.

As a result of studying the problem, the modern ap-
proaches and investigation methods for studying mi-
ners’ labor by certain sciences and disciplines are iden-
tified. They consist in determining the physiological,
sanitary, psychological, sociological, economic, orga-
nizational and other characteristics and requirements
to ensure labor regulatory conditions as well as miners’
personal characteristics [5].

Unsolved aspects of the problem. However, in
scientific aspect the methodology of quantitative esti-
mation of personal physiological characteristics of
managers and workers has not been developed yet.
The scientific and methodological support of profes-
sional training for safety is also lacking. The system of
professional training of division managers should be
developed in such a way that their actions at work in an
accident-free mode and in emergency cases are
brought to a certain level of automaticity. Moreover,
managers’ actions are to satisfy all requirements of
normative and legislative acts which allows eliminating
the original cause and conditions of emergencies.
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Thus, quantitative estimation of personal characteris-
tics of division managers and their relation to the abil-
ity to prevent emergency situations, which is used as
methods, allows increasing the readiness of personnel
to work without accidents is an urgent scientific task
that is essential in ensuring safety in coal mines.

Objectives of the article. The purpose of the ar-
ticle is to perform a quantitative estimation of personal
characteristics of coal mine division managers and to
develop a method to increase their readiness for acci-
dent-free work.

Presentation of the main research. Based on the
conceptual foundations of accident-free coalmining,
the periodic assessment of readiness of the main divi-
sion managers is proposed. The basis of their profes-
sional training involves the following scientific and
methodological principles.

1. The action estimation principle

+i k., i=i
. * in"v1° n
i(t) ={ e
LKyl =1

where i(¢)" is value of knowledge obtaining function in
the implementation of a game situation with the an-
swers to questions; i;,k,, i;,k, are the amount of new
knowledge obtained during training and the number of
errors removed in, correspondingly; k,, k, are the abil-
ity to assimilate knowledge or eliminate errors in the
game situation.

2. The consolidation of collective desire principle
(the group unity principle)

Y (m+x+d)+W =(mx)N +dN +TC,

i=1

where N is the number of employees in the group who:
m — can escape; x — want to do it and know that it is
their duty (d); Wis a manager’s will — a special com-
bination of their m, x and d; (mx)N is a qualitatively
new collective desire to escape, based on the realiza-
tion that everybody can and wants to do it; d/V is a col-
lective support and assistance; 7°C is the concern of
one for all and all for one (total concern).

3. The principle of necessity to bring the actions of
managers in an emergency situation to the reflex level

R = Roen,

where R, is the basic level of reflexive action according
to hesitation time and doubts before making a deci-
sion; # is the number of trainings.

4. The system assessment hierarchy principle.

As a result of the training, the growth of know-
ledge is

IT:1N+1E+IG3

where 7y is the knowledge that comes from a facilita-
tor; I the a knowledge that comes from an expert; /;
is the knowledge generated in the process of making
independent and collective decisions.

Probability (according to the level of deviations
from regulatory decisions) is

115




EKONNOTIYHA BE3NEKA, OXOPOHA NPALI

D=1-(1-D,,)(1-D)(1-D,)=1-][1-D),

where D,,is the probability of a manager’s knowledge;
D is the probability of collective knowledge; Dy is the
probability of an expert’s knowledge; # is the rank of
organizational structure of the training (n = 3).

5. The principle of developing innovative solutions

1T=f(C, SO: T7 D: Det)a

where C is the completeness of information; SO is the
subject orientation of information; 7"is the timeliness
of information; D is the probability of information;
Det is the level of the information details.

The growth of intensity of synthesis of ideas is

I(n, m)=Iz+ Iym + (ik,)(m + n),

where [/ is basic knowledge on education and life ex-
perience; I is new knowledge of the work practice at
a mine; m is the number of descendings into the mine
(work experience); n is the number of repetitions of
information (the number of trainings).

Conditions for innovative solutions occurrence are

P=1limI(n, m) — I(n, m) + Ai.

Mathematical modeling of prevention of emergen-
cy situations allowing for the psychophysiology futures
of miners and their leader was as follows.

Relation of miners’ characteristics to the final re-
sult of their work

A=Y qk,=3(n-m)qk,
i1

where A is output per face, t/day; g4 is a productivity

per employee, t/person; Zqi is a collective produc-
i=l1

tivity of mining, t/day; 3 is the number of shifts of coal
mining per day; k, is integrated face readiness for coal
mining in quantity A4, t/day.

Relation of psychophysiological characteristics of
an employee to the labor parameters:

- the pursuit of material wealth

e ZP+AZPS
- zr,
- sense of responsibility
A T -t
10205
q I, ;
d,=TR-AT,S,
- psychophysiological capabilities and experience
T, N+ANS,

where x is the aspiration expressed in relative currency

to earn more, to get other benefits which can be mea-
sured with money, UAH; ZP is payment, such as wage
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rate UAH; AZP is a desirable premium, UAH; S, is an
indicator that characterizes the “self-adjustment” for
AZP, d; is a call of duty of an employee to themselves
and to the team expressed in terms of relative produc-
tivity units; 7R is the number of accidents at while re-
alizing g; .S, is the commitment to safe work; AgS, is
the implementation of an employee’s desire to con-
tribute to a common cause more efforts when neces-
sary (q); S, is “self-adjustment” for additional help
(advice, labor) to those who need it on the analogy of
S,p; m stands for an employee’s professional opportu-
nities expressed in terms of relative power units N,
ANS,, is implementation of additional capacity; .S, is
“self-adjustment” for implementation AN; 7, is effec-
tive time during the shift 7;; U is the ability to spend
less effort than others while performing activities; 7, is
duration of breaks.

The scientific methods of training has been devel-
oped and for the first time dependence of a manager’s
readiness for successful actions in an emergency situa-
tion on the total new knowledge obtained during the
training. Moreover, scientific foundation to create
conditions for generating innovative solutions has been
elaborated.

The results of professional training of the main
mine division managers of one of the mining enter-
prises are presented. During the training, certain
emergency situations such as “Fire within the divi-
sion”, “Sudden eboulement” in the workspace tun-
neling, cleaning excavation and their conjugation were
simulated. In these situations, leaders of the divisions
were operating characters on the posts of a “manager”,
an “underground miner”, a “division mechanic”, a
“machinist of the underground facilities” and others
on the staff. Four of the leaders in the training period
formed a small integral group of professionals with dif-
ferent levels of experience, knowledge, skills, aspira-
tions and other qualities typical of each individual.
However, under conditions of training every leader
had to make specific decisions to save each group
member’s life as well as their own lives. The solution
was to be made quickly, but professionally, taking into
account the situation, which conventionally prevented
any error. Professional, civil and personal qualities
were revealed individually for each manager. However,
common features of group leaders were revealed that
differed according to the mine where they work, their
age and experience.

During the professional training, the leaders’ ac-
tion process in an emergency situation was considered
as consisting of elementary operating acts: identifica-
tion of an emergency situation, guidance by standards
when making decisions as the situation progresses, in-
forming other officials and miners about the situation,
determining the order of leaving the workings, se-
quence of following the route, sorting miners into
groups according to their age, experience, physical
condition, etc.

The trends of changing personal characteristics of
managers depending on their work experience were
obtained for a mine of one of the production coalmin-
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ing enterprises. It was established that the readiness of
the team for each of the main mine divisions for the
high-performance and safe work is determined by the
amount of positive work experience, the features of the
structure and dynamics of relationships in the “man-
agers-workers” system. While preventing emergencies,
the coefficient of readiness is estimated by positive dy-
namic of criteria of authoritarian-collaborating quali-
ties of the chief, which is directly proportional to the
level of their qualifications and varies polynomially
with increasing work experience, and reaches extreme
values at the stages of formation and stable tenure,
equal, respectively, to 1/3 and 2/3 of the total experi-
ence.

The dependence of the decreasing frequency of ac-
cidents on increasing criterion of professional readi-
ness of a team of managers to control the work at divi-
sions in an accident-free mode was established.

The criterion is determined by the following equa-
tion

TP+V
B b
where TP is the demand for making personal deci-
sions and monitoring the implementation of direc-
tives, %; V'is the vigilance to reports on threat to sub-
ordinates’ health or loss of the division asset; B is
blenching safety rule violations and other standards
requirements.

The values of the criteria are listed in the Table.

The method for increasing the readiness of manag-
ers coal mine divisions for accident-free work includes:
developing and approving a plan of professional train-
ing; determining general rules for professional train-
ing; formulating the open monologue thesis (conver-
sations, dialogues); determining the questions of the
facilitator during the game situation; determining the
order of group organization, testing and professional
training; developing the game situation scenarios for
professional training; assessing the readiness of the
main division managers of a coal mine for actions to
prevent accidents; giving recommendations for im-
proving the management of teams; calculating the
economic efficiency of testing and professional train-
ing

K=

Based on the experience of professional training on
labor safety of division managers, their deputies, as-

Table

The values of criteria of professional readiness
of division managers

Changing criteria of professional readiness
Coalmines of division managers
minimum average maximum
Mine 1 1.113 1.14 1.2
Mine 2 1.26 1.42 1.68
Mine 3 1.34 1.45 1.49
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sistants and mining masters, it follows: all trainees
without any exception consider that the idea and its
implementation are appropriate and such training
should be definitely organized and conducted in Cen-
ters for Professional Advancement and mines; more-
over, it is advisable to discuss, legitimize, refine or re-
ject the technical proposals made by participants of
professional training during meetings on safety issues.

Decreasing occupational injuries confirm the fea-
sibility of professional training for safety.

Working methods for ranking mines according to
the state of their mining economy, technical equip-
ment and the staff’s professional level were developed.
Probability of trouble-free performance in a given time
interval P(z) is adopted as an indicator of reliability
and the readiness coefficient &, at a given time is ad-
opted for integrated assessment of reliability. To deter-
mine the performances of the systems with branched
structure, formulas for systems of zero and first order
were obtained.

Blocking unprofessional actions of an individual
has to be ensured by special technical means of con-
trol, security, alarm and warning communication, sys-
tems of environment monitoring and equipment diag-
nostic with elements of forecasting and organizational
measures. However, first and foremost the measure-
ments to improve the technical and professional level
by performers of all ranks should be introduced in the
industry.

The calculations confirm quantitatively that eco-
nomic losses from adopting incorrect decisions on ap-
pointing the management of mining or tunneling divi-
sions can be hundreds of thousand UAH per day.
A hour of face downtime due to a manager’s error
makes 16,111.00 USD for the mine with an average
productivity of 2,000 tons, a price of raw coal of
700 UAH/t and production cost of 555 UAH/t; this is
equal to the sum of the manager and his deputy sala-
ries. The price of the same risk, but for a day face
downtime is almost 20 times as much, i.e. 290 thou-
sand UAH. To compare, up to 1000 m?® of wood mate-
rials or 30—35 tons of fuel for vehicles can be purchased
for the requirements of the mine using these finances.
To produce 1 million tons of coal per year, it is neces-
sary to pass 7—8 km of opening and tunneling work-
ings of the mine. Delays in tunneling work are failures
of the strategic level that are not corrected quickly. The
rate of tunneling work is the main factor of stabilizing
coalmining for a long time. The manager of a tunnel-
ing division must comply with the planned values of
this indicator. Shortfall in tunneling volumes, for ex-
ample, 100 m per year, will result in losses of the whole
enterprise in the range of 1.8 to 2.1 million UAH. The
planned rate of preparing reserves to slot considering
raising production, for example, by 10 %, is 128—
144 days. If there are 20 brigades of tunneling workers,
each of them is to ensure the average rate of 6.4—
7.2 m/day. The brigade should tunnel 100 m for 13.8—
15.6 days. Losses due to poor performance versus
plan will be 128—165 thousand UAH. With an aver-
age duration of downtime in the industry due to the
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elimination of accidents of 1,500 hours or 62.5 days
per year, the annual economic effect will be of
8006.25 to 10333.125 thousand UAH, i.e. an average
0f 9156.25 thousand UAH per year for a mine.

Conclusions.

1. Readiness to work in an accident-free mode of
each team of divisions of high production mine is de-
termined by the volume of production experience, fea-
tures of the structure and dynamics of relationships in
the “managers-workers” system. The increase of read-
iness to work in an accident-free mode is determined
by the positive dynamics of criteria of professional
readiness of the team leaders that increases with their
work experience.

2. According to the professional training results, it
was found that the efficiency of collective action of
each working division, which is necessary for work
without accidents, depends on the level of automatic-
ity of managers’ professional activities. As a result of
production and regular training, this level is based on
the uniqueness of their directives and correctness of
solutions. Correctness of decisions and directives is
determined by insistence on personal decisions and
implementation of directives by subordinates, dili-
gence while analyzing situations and rigidity to viola-
tions of safety rules that reach rational values in the last
third of the working experience. In other words, it is
necessary to speed up the improvement of professional
readiness of young division managers, including their
training.

3. Division managers’ readiness to control works in
an accident-free mode is determined by personal char-
acteristics apart from knowledge and professional ex-
perience that is measured by length of service on duty.
The most significant of these are: demand (7P) for
completeness and quality performance of the work by
themselves and subordinates, vigilance (V) to mes-
sages about the threat of loss of health and division as-
set and blenching (B) violations of safety rules.

For each team of medium-Ilevel managers in a coal
mine, there are specific and generalized trends of
change TP, V, B and other characteristics over time.

TP+V
The ratio

may be characterized as a vector of

professional commitment and availability or as a crite-
rion of readiness of team leaders to work without ac-

TP+V
cidents, that is K =———.

4. The relationship between frequency of injuries

for several years of the mine work and the crite-

N
1000
rion of professional readiness of the team leaders to
work in an accident-free mode, which is inversely pro-

; TP+V
1000 ° B
it was established that with increasing levels of profes-
sional readiness of leaders to work in an accident-free
mode from 1.113 to 1.68, the relative number of injuries
decreased accordingly from 14—16 to 4—11.

portional, is determined. Comparing
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5. Increase in knowledge depends on the amount
of new data which comes from the facilitator, experts
or is generated by those who are trained to make inde-
pendent and collective decisions. Their compliance
with standards depends on the objective evaluation
system, based on its collective and expert components
which are embedded in the organizational structure of
the training.

6. On the basis of new scientific results, the meth-
ods for increasing the readiness of coal mine managers
for accident-free work according to quantitative esti-
mation of their personal characteristics, scenarios and
methods of professional training managers of the main
divisions of coal mines were obtained. Methods have
been approved at the industrial level, implemented in a
number of coal mines with the expected economic ef-
fect 0of 9,156.25 thousand UAH per year for a mine.
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Meta. BukoHaTu KiJbKiCHY OILIIHKY OCOOHUCTIC-
HUX XapaKTepUCTUK KEPiBHUKIB IUIbLHULb BYTiJIbHOT
LIAXTU Ta PO3POOUTU METOAMKY ITiABUILEHHS IXHbOI
TOTOBHOCTI 0 Oe3aBapiitHOI poOOTH.

Metoauka. BukopucraHo KOMIUIGKCHUIA METO/I
JIOCTiIKEHHS i3 3aCTOCYBAaHHSIM METOIiB MaTeMaTHUu-
HOTO MOJEC/IIOBaHHS, CUCTEMHOT0, (haKTOPHOTO, Ma-
TeMaTUYHOTO, iHdopMaliiiHOro aHamizy, MaTema-
TUYHOI CTaTUCTUKU, TEOPii MIMOBIpHOCTEM, TeOpil Ha-
NiAHOCTI, MeTomiB Ticuxo(izioiorii, iHXKEeHEepHOI
TMCUXOJIOTii 3 BUKOPUCTAHHSIM CTaTUCTUYHUX TaHUX
Mpo TpaBMaTU3M i aBapil.
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PesyasraTn. BcTaHoOBeHA 3a/leXHICTh BiaXxu-
JICHHSI IPUUHSATUX PillIeHb Bil HOPMAaTUBHUX Y LIUKJIi
npogeciiHMX TPEHIHTIB Bil IMUTOMOI KiJIBKOCTi J0-
CBiIUEHUX KEpPiBHUKIB; 3HaleHa €KCITOHEHILliaJIbHa
3aJIEXKHICTh pOCTy MNpodeciiHuX 3HaHb KepiBHUKIB
Bi KijbKOCTi iH(opMmallii, oTpyMaHOi HUMU Y TIPO-
1eci npodeciiiHOro TpeHiHTy; BU3HAUYeHiI YMOBHU, 3a
SIKUX Oii KepiBHUKIB B aBapiliHiil cuTyalii Habavxka-
IOThCS A0 aBTOMAaTWMYHUX. 3ampoOroOHOBaHUIl i 00-
I'PYHTOBAHUI KpUTEPiii mpodeciiiHOol TOTOBHOCTI KO-
JICKTUBY KEpiBHUKIB JO YIpaBiiHHS poOoTaMM Ha
NUTbHULSIX Yy Oe3aBapiiHOMY peXuMmi, 110 TPSIMO
OPOMOPUINHUI iXHiii BUMOIJIMBOCTI O cebe mpu
po3poOILi AUPEKTHUB i 10 MiJIETIUX TPU KOHTPOJTi BU-
KOHaHH$, MAJILHOCTI MPUY aHasi3i cuTyauiil Ta ooep-
HEHO MPOIOPUIMHMUIA JIOSUIBHOCTI A0 MOpYILIeHb 0e3-
TMIEYHOTO PEeXUMY poOOTH; BCTAaHOBJIICHA IIpsMa 3a-
JIEXKHICTh MiK 4YaCTOTOIO TPaBMAaTU3MY TIPALIIOIOUMX i
KpuUTepieM TIpodeciiiHOi TOTOBHOCTI KOJIEKTUBY Ke-
PiBHUKIB 10 Mpaili 6e3 aBapiii.

HaykoBa HOBH3HA. Ymneplie BU3HAUEHi 3ajex-
HOCTi MiX OCOOMCTICHUMM TCUXO(i3i0N0riuHUMU
XapaKTepUCTUKaAMU KEPiBHUKIB, CTaxXeM iX poOOTH,
BiKOM i 4YacTOTOIO BUMAAKiB TpaBMYBaHHS Ha IIaXTi
BHACJIIIOK aBapiiHUX CUTYyaLlill.

IIpakTuyna 3HauumMicTs. Po3pobiieHa Metoguka
MiABUILIEHHSI TOTOBHOCTI KE€PiBHUKIB AiJbHULL BY-
TUILHOI 1IaXTU A0 Oe3aBapiiitHOI poOOTHU 3a KiJlbKic-
HUMMU OLIIHKAMHU 1X OCOOMCTICHUX XapaKTEPUCTUK.

KimouoBi cioBa: xepienuxu dinbHUyb 8y2inbHOI
waxmu, o6ezasapiiina poboma, mMemoouka niosu-
UleHHS 20MOBHOCMI, KINbKICHI OUIHKU ocobucmic-
HUX XapaKkmepucmuk

Ilenb. BBINOIHUTHL KOJUYECTBEHHYIO OLEHKY
JIMYHOCTHBIX XapaKTepUCTUK PYKOBOAUTEJE ydacT-
KOB yTOJIbHOW 11aXThl U pa3dpaboTaTh METOAUKY MO-
BBILLIEHUST UX TOTOBHOCTHU K Oe3aBapuiiHOIi paboTe.

Metoauka. Mcrnosib30BaH KOMIJIEKCHBINA METOJ,
WCCIeNOBAaHUI C MPUMEHEHEM METOIOB MaTeMaTH -
YeCKOTr0 MOICITMPOBAHUSI, CUCTEMHOTO, (DaKTOPHO-
ro, MaTeMaTUIeCKOro, MH(GOPMAIIMOHHOTO aHaJIN3a,
MaTeMaTUYeCKON CTAaTMCTUKU, TEOPUU BEPOSITHO-
CTeil, TeOpUU HAIEKHOCTU, METOIOB ICUXO(MU3NO-
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JIOTUU, UHXEHEPHOU MCUXOJOTUU C UCTIOIb30BaAHU -
€M CTaTUCTHUYCCKMX JAHHBIX O TpaBMaTH3ME W aBa-
pHSIX.

Pe3ynabraTthl. YcTaHOBJIEHA 3aBUCUMOCTD OTKJIO-
HEHUSI TIPUHSITHIX PEIICHUII OT HOPMATUBHBIX B ITH-
KJIe TpOo(ecCuOHAIBHBIX TPEHUHIOB OT YIEJIbHOIO
KOJIMYECTBA ONBITHBIX PYKOBOOUTEJIEN; HAIEHA 9KC-
IMOHEHIIMAaJIbHAsl 3aBUCUMOCTbh pOCTa Tpodeccruo-
HaJIbHbIX 3HAHUI PYKOBOIUTENEN OT KOJIMYECTBA UH-
dopmanmuy, MojiydeHHOI UMU B mpoliecce mpodec-
CUOHAJIBHOTO TPEHUHTA; ONpeneaeHbl YCI0BUS, MpHU
KOTOPBIX IEACTBUS PYKOBOAUTENIEH B aBApUIHOMN CU-
Tyauuu npubIrxKalTcsd K aBToMatudeckuM. [peno-
KeH M O0OCHOBaH KpuUTepuil NpodeccuoHaabHOMI
TOTOBHOCTHU KOJIJICKTUBA PYKOBOIMTENIECH K YIIpaBIIe-
HUIO paboTaMM Ha yJacTKaxX B Oe3aBapHiTHOM PeXU-
M€, KOTOPBIA TIPSIMO TIPOITOPIIMOHANICH UX TpeboBa-
TEJIbHOCTH K ce0e MpU BbIIaye TUPEKTUB U K TTOMUM -
HEHHBIM MpPU KOHTPOJIE BBHIMOJHEHUSI, BHUMATEb-
HOCTH IIPU aHAJIU3€ CUTYaIlMil 1 00paTHO MPOITOPIIN-
OHAaJIeH JIOSUIbHOCTU K HapylIeHUsIM 0e30MacHOro
pexXuMa paboThl; yCTaHOBJIEHA MpsiMasl 3aBUCUMOCTh
MEXIy YacTOTOU TpaBMaTH3Ma pabOTarolIuX U KpU-
TepueM npoheCcCUOHAIbHON TOTOBHOCTH KOJIJIEKTU -
Ba pyKOBOJUTEIEH K paboTe 6e3 aBapuii.

Hayuynas noBu3Ha. BriepBbie onpeesieHbl 3aBU-
CUMOCTHU MEXIY IMIHOCTHBIMHU IICUXO(DU3NOIOTHYE -
CKMMM XapaKTepPUCTUKAMU PYKOBOIUTENICH, CTaxkeM
nX pabOTHI, BO3PACTOM M YaCTOTOM CIIy9aeB TPaBMU-
pOBaHUS Ha IIaXTe BCJCACTBUE aBapUHHBIX CUTYya-
LU,

IIpakTuyeckas 3HauuMocTb. PazpaboraHa me-
TOAMKA TIOBBIIIEHWSI TOTOBHOCTU PYKOBOIMUTENEH
Y4YacTKOB yTOJIbHOI 1IaXThl K Oe3aBapuiiHoOil padoTe
M0 KOJWYECTBEHHBIM OILIEHKaM MX JIMYHOCTHBIX Xa-
PaKTEPUCTHUK.

KioueBbie cjioBa: pyxogooumenu Yy4acmrkos
Y20AbHOU waxmol, be3asapuiinas paboma, mMemo-
OUKa NOBbIUEHUSI 20MOBHOCMU, KOAUYECHECHHbLE
OUCHKU NUYHOCIMHBIX XAPAKMEPUCIMUK

Pexomenodosarno 0o nybaikayii doxkm. mexH.

nHayk B. 1. lupdoro. lama nadxo0xcenHs pykonucy
13.11.15.
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