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IMPOU3BOJACBEHHOI'O OCCUPATIONAL INJURY AT THE

TPABMATHU3MA HA ITPEAITPUATUX ENTERPRISES OF MECHANICAL

MAIINHOCTPOEHMUA ENGINEERING

POCTOBCKOM OBJIACTH OF ROSTOV REGION

M. C. IInewrko, E. B. Illexkuna, H. B. Paboea

JIOHCKOI TrOCy1apCTBEHHBIN TEXHUYECKUM YHUBEPCUTET,
r. Pocros-nHa-Jlony, Poccuiickas ®enepauus

mixail-stepan@mail.ru; n1923@donpac.ru;
natali_in_love0O8@mail.ru

Henpto HacTosimiet pabOTHI SBISETCS TOUCK

nyTell  pemeHus  NpoOJieMbl  CHUKCHUS
MPOU3BOJACTBEHHOTO TpaBMaTH3Ma Ha
MAIIMHOCTPOUTEIBHBIX MPEINPUATHIX

PocroBckoii oOmactu. IlpuBenena cratucTHKa
MPOU3BOJACTBEHHOTO  TpaBMaru3Ma 3a  JBa
KaJieHAapHbIX neproga — ¢ 1985 mo 1995 ron u
¢ 2005 mo 2015 roxa. Takxke npoaHaIU3UPOBAHBI
MPUYUHBI TPOU3BOACTBEHHOTO TpaBMaTHU3Ma Ha
MPEANPUITHSIX MAIIMHOCTPOCHHS 3a TOCIETHUE
10 ner. IlpoBemeH 0030p OMyOJIMKOBAaHHBIX
MaTepuajioB MO JaHHOW TEMaTUKE, H3YYCHBI
OCOOCHHOCTH  pAacCleOBaHUs  HECUACTHBIX
cillydaeB. ABTOpaMH TMPEIJIOKEH COOCTBEHHBINM
MoaXoJd K
CUCTEMHBII, B KOTOPOM pPEaIU3yeTCs] MPUHIUIT

TaKHUM paccie10BaHUAM —

«UIEPHOTO SIIMKa», MO3BOJISIONIMN 00Jiee TOUHO
CIIPOTHO3UPOBATH PUCK BOBHUKHOBCHUSA CIIYUacB

TpaBMaTHU3Ma " paszpaboTtarb 6onee
s¢deKkTUBHbBIE IIpEeAYIPEAUTEIbHBIC
MEPOIPUSTHSL.
KitoueBbie cjaoBa: IIPOU3BOJICTBEHHBIN
TpaBMaTH3M, HECYaCTHBIE ciIy4au Ha
MPOU3BOJICTBE,  pacclieJOBaHHE, CHUCTEMHBbIN
MOJIXONI.

BBenenue. MammHOCTpPOEHHE  SABIISIETCS

0a30BOi1 OTpaCIIbI0 YKOHOMHKH HaIeH CTpaHbl U

PocToBckoit oOmactu, B uyacTHoCcTU. IlouTm

YCTBCPTb BCCr0  MPOU3BOJAUMOIO I[OHCKOﬁ
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The aim of this work is to find solutions to
the problem of reduction of occupational
injuries at the enterprises of mechanical
engineering of Rostov region. The paper
presents statistics of work-related injuries at
enterprises of the region for two calendar
periods: 1985-1995 and 2005-2015. Also the
authors have analyzed the causes of work-
related injuries at the enterprises of
mechanical engineering for the last 10 years.
The paper presents a review of published
materials on the subject; it also refers to the
features of investigation of accidents. The
authors propose their own approach to the
investigation of work-related injuries,
namely a system concept, in particular the
implementation of the principle of "black
box™ that will allow you to more accurately
predict the risk of work-related injuries and
to develop more effective preventive
measures.

Keywords: occupational injury, industrial
accidents, investigation, systems approach.

Introduction. Mechanical engineering is a
basic sector of the economy of our country
and in particular of Rostov region. Almost a

quarter of all products of Don industry come

http://bps-journal.ru/

s 26 1



mailto:mixail-stepan@mail.ru
mailto:n1923@donpac.ru
mailto:natali_in_love08@mail.ru
mailto:mixail-stepan@mail.ru
mailto:n1923@donpac.ru
mailto:natali_in_love08@mail.ru

{mj Safety of Technogenic and Natural Systems .
s y g y .. 2017

MAaIIMHOCTPOUTEIBHBIX 3aBO0OB, & KOMIAHUH —
ruraitel uHayctpun (OAO «PoctcenpMmary,
OAO «PoctBepron», OAO TK3 «Kpacublit
000 dIK

3JIEKTPOBO30CTPOUTEIBHBIM 3aBO/A») H3BECTHBI

KOTEJIBIIUK, «HoBouepkacckuii
kak B Poccum, Tak W 3a ee mpeaesiaMu CBOEH
KAueCTBEHHOW U KOHKYpPEHTOCIIOCOOHOW Ha
MHPOBOM pBIHKE IpPOAYyKLueld. B To xe Bpewms,
HECMOTpSi Ha BHEJIpPEHHE HOBBIX, Ooiee
COBpEMEHHBIX M O€30macHBIX IS YeJIOBeKa
TEXHOJIOTUH, MPOU3BOJCTBEHHBIA TpPaBMATU3M
Ha NPEANPUATHIX MAIIMHOCTPOEHHUS OCTAeTCs
cepbE3Hoi mpobaemoit [1].

IocranoBka 3amaum. OCHOBHOW 3agayeit
HACTOSIIIETO HUCCJIEAOBAHUS SBIISIETCS IIOMCK
TaKuX MOAXOI0B npu paccie10BaHIu
HECYACTHBIX CIy4yaeB, KOTOpPbIE MO3BOJIMIN Obl
Ha OCHOBE TIOJIYYEHHOTO0 MaTepuaia OoJiee
TOYHO CIPOTHO3UPOBATH PUCK BO3HUKHOBEHUS
MIPOU3BOICTBEHHBIX VHIIUJICHTOB u B
nanpHeimem paszpaborats O6osee 3¢ (eKTuBHbIE
peAynpeanuTeIbHbIE MEPOTIPUSITHS.

Teoperuveckasi 4yactb. CratucTUuecKuit

aHaIu3 MoKa3aTeseu TpaBMaTH3Ma B
PoctoBckoii obnmactu (puc. 1, 2) mokasbIBaer,
YTO JIOJISl TSOKEIIBIX U CMEPTENIbHBIX HeCYaCTHBIX
Clly4yaeB Ha TPOU3BOJACTBE 3a TOCIEIHUE
JIBAJIIATH JIET HE TOJILKO HE YMEHBIIUIACh, HO U
UMeeT TeHaeHuur K pocty. B 2009 u 2011
rojax oHa nocturaiga 8%, 4YTO CYIIECTBEHHO

IMPEBBIIACT IMOKA3aTCIIW PA3BUTBIX CTpPaH MHUpA.

910 CBUACTCIILCTBYCT 0 HCO6XOI[I/IMOCTI/I
JaTbHEUIIET0 KOMIUIEKCHOTO  HCCJISIOBaHUS
IMPOU3BOJCTBCHHOT'O TpaBMaTHU3Ma n

pa3paboTKku APPEKTUBHBIX MEPONPUATHH IO

TTOBBIIICHUIO O€30MaCHOCTH TPYy/a.

from the engineering plants and companies.

The the giants of this industry
("Rostselmash”,  "Rostvertol”,  "Krasny
Kotelshchik", "Novocherkassky

elektrovozostroilelny zavod™) are known in
Russia and abroad for their high quality and
globally competitive products. At the same
time, despite the introduction of new, more
modern and safe technologies, the question

of industrial injuries at enterprises of
mechanical engineering remains a major
challenge [1].

Statement of the problem. The main
objective of this study is to search for such
approaches in the investigation of accidents,
which would make it possible, on the basis
of the received material, to more accurately
predict the risk of production incidents and
continue to develop more effective
preventive measures.

Theoretical part. Statistical analysis of
injury indicators in the Rostov region (Fig. 1,
2) shows that the proportion of severe and
fatal accidents at the workplace over the last
twenty years has not reduced, but tends to
increase. In 2009 and 2011, it reached 8%,
which is significantly higher than in the
developed countries of the world. This
indicates the need for further comprehensive
industrial

studies of injuries and the

development of effective measures to

increase safety.
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Fig. 1. Statistics of occupational injuries at the enterprises of mechanical engineering from 1985 to 1995.
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Fig. 1. Statistics of occupational injuries at the enterprises of mechanical engineering from 2005 to 2015.

[IpoGreme MIPOU3BOJCTBEHHOT O
TpaBMaTHU3Ma, TOBBIIIEHUS O€30MaCHOCTH Tpyaa
W TPOTHO3UPOBAHUSA PHUCKA TpaBMaTH3Ma
MOCBSIIIEHBI Pa0OThl BEAYIIMX OTEUYECTBEHHBIX
y4eHbIX u cnenuanucToB: A. E. AcTBanaryposa,
B. A. Auuna, C. B. benosa, B. U. becrianona,
E. H. A .

borycmasckoro, Biacosa,

Leading Russian scientists and specialists
dedicated their works to the problem of
occupational injuries, safety improvement, and
risk forecasting of injuries: Astvatsaturov A.
E., Achin V. A., Belov S. V., Bespalov V. I,
Boguslavsky E. I., Vlasov A. F., Gayvoronyuk
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B. A. T'aiiBopontoka, B. M. I'apuna, @. JI. I'po-
moBa, B. II. 3unuenxo, H.O.Kanenunoii,
P. A. Ksutnunkoro, M. A. Koruka, U. JI. Kpas-
gyka, A.Il Ky3smuna, B. A. Jleracosa,
I'. B. Jleceaxo, b. U. Mecxu, b. ®. JlomoBa,
P. H. M.  MpyHunosna,
O. H. Pycaka, I'. H. UYepkacona, JI. A. llleB -
yenko, E. JI. Omuna, B. T'. IOpoBckux wu

JIPYTHX.
Ananus

MuxaiinoBa, B.

MaT€praJIOB IIO3BOJIMII  CHACIATH

BBIBOJI O TOM, 4YTO pa0OThl, CBSI3aHHBIC C
MPOU3BOJICTBEHHBIM TpPaBMaTU3MOM B Hallei
CTpaHe U 3a PyOEKOM, HCCISAYIOT TO SBICHUE
TOJIbKO MPHUMEHUTEIBHO K OTHEIBHO B3STOMY
cyObekTy deaepanuu, o0JIacTd WIM TOpoAy, a
HHOTIA

TpaBMaTU3M HCCICAYCTCA

NPUMEHUTEIPHO K  KaKOH-TMOO  oTpaciu
[IPOMBIIIJIEHHOCTH, OOOPYAOBAHUIO WM BUIY
pabor. HauGonee TIIATEIHHO
MIPOU3BOJICTBEHHBII TpaBMAaTHU3M ObLI H3y4YCH Ha
IIpUMEpPE TAKUX OTpaciied MPOMBIIIIEHHOCTH,
KaK METaJUTyprudeckasi, XUMHYECKas,
MAaIlIMHOCTPOUTENbHAsI, TOPHOPYIHAS OTpPACIIH,
HO IIpU 3TOM HCO6XOI[I/IMO OTMETHUTHh, YTO B
00JBIIMHCTBE PabOT ATO SBIIEHHE PACCMOTPEHO
He BcectoponHe [2-7]. Haubomee moMHBIH

aHaJIn3 IMpUYUH IMPOU3BOJACTBCHHOI'O

TpaBMaTU3Ma Ha HPEANPUATHIX
MaIIMHOCTPOCHHUS TIPUBE/ICH B padoTtax [8, 9].

CratucTuueckas OTYCTHOCTH Hpe,[[HpI/I}ITI/Iﬁ

MalIMHOCTPOCHUS oo MPONU3BOACTBCHHOMY
TpaBMAaTU3My TOXKEC HUMCECT ONPCACIICHHBIC
HECAOCTATKH, B OCHOBHOM CBA3aHHBIC C

HETIOTHOTON MH(pOPMAIMK O MPOUCIICCTBUIX U
€¢  HEOJHO3HAYHBIM  TOJKOBAHUEM [1].

O060011eHHBIH aHaJH3 NPUYHH

IMPOU3BOJACTBCHHOI'O TpaBMaTHU3Ma 3a

nocnennue 10 et npuseneH B Tadbnune 1.
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V. A, Garin V. M., Gromov F. L., Zinchenko
V. P, Kaledina N. O., Kvitnitsky R. A., Kotik
M. A., Kravchuk I. L., Kuzmin A. P., Legasov
V. A., Lesenko G. V., Meskhi B. C., Lomov
B. F., Mikhaylov R. N., Munipov V. M,
Rusak O. N., Cherkasov G. N., Shevchenko L.
A., Yudin E. L., Yurovsky V. G. and others.

The analysis of the materials made it
possible to conclude that works related to
industrial accidents in our country and abroad,
research this phenomenon only in relation to a
separately taken subject of the federation,
region or city, and sometimes trauma is
investigated in relation to the industry, the
equipment or type of work. The most
thoroughly all work-related injuries have been
studied on the example of such industries as
metallurgical, chemical, machine-building,
mining industry, but it should be noted that in
most studies this phenomenon is not fully
considered [2-7]. The most comprehensive
analysis of the causes of occupational injuries
at the enterprises of mechanical engineering is
given in works [8, 9].

Statistical reporting of the enterprises of
mechanical engineering on accidents at work
also has certain disadvantages, primarily
related to the incompleteness of information
about incidents and its  ambiguous
interpretation [1]. A generalized analysis of
the causes of accidents over the past 10 years

is shown in table 1.
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Ta6auma 1
Table 1
Anammz IMPpUYUH NPOU3BOJACTBCHHOI'O TPAaBMAaTHU3Ma Ha NPCANPUATUAX MAINUHOCTPOCHUA
3a nmepuoy 2005-2015 rr.
Analysis of the causes of occupational injuries at the enterprises of mechanical engineering
from 2005 to 2015.

Jons ot oOmero

KOoJIn4ecTBa
HpI/I‘II/IHa HECYACTHOTI'O Ciiydas HECYACTHBIX Cliy4das, %
The cause of the accident The proportion of the

total number of
accidents %

HeynosieTBopuTenbHas opraHu3anus npou3BoicTea pador/
Poor organization of work performance 22,93%
Hapymienne paOoTHHUKOM TPYI0BOW U IPOU3BOJCTBEHHON

JIUCUUATUIUHBL/
Violation of labor and production discipline by an employee 16,56%
HeynosnerBoputenbHOE COCTOSTHUE PAOOYMX MECT U HEJIOCTATKHU B

UX cojepkaHuu /

The poor state of working area and the problems in it maintenance 9,55%
He,I[OCTaTKI/I pu 06y‘IeHI/II/I 0e30IacHbIM InprueMam Tpyaa
Drawbacks in training in safe work practices 8,28%

KoHCTpYKTHBHBIC HETOCTATKU M HEJOCTATOYHAS HAJICKHOCTh
obopyaoBanus /

Design flaws and lack of reliability of the equipment 6,37%
Hapymienue texHoaorudeckoro npouecca/
Violation of technological process 4,46%

HeynoBieTBOpUTENbHOE TEXHUYECKOE COCTOSIHUE 3/IaHUi,
COOpyKeHuit, Teppuropuu /

Unsatisfactory technical condition of buildings, structures, territory 3,82%
DKCIuTyaTanus HeCIpaBHBIX MAaIllMH, MEXaHHU3MOB, 00opyaoBanHus /

Operation of disabled machines, mechanisms, equipment 3,18%
Hapymenue npasun goposxHoro newkenus / Traffic violation 2,55%

HeCOBepHIeHCTBO TEXHOJIOTHYCCKOI'O IMporecca
The imperfection of the technological process 1,91%
Hapymenue TpeGoBanuii 6€30MacHOCTH NpH SKCILTyaTalluu

TPaHCIIOPTHBIX CPEeNCTB /

Violation of safety requirements during vehicles operation 1,91%
Hcnonp3oBanne MoCTpagaBIICTO HE IO CIICHUAIBHOCTHU /

Work of the injured is not connected to his specialty 1,91%
Henpumenenue pabotaukom CU3 /

Employees do not use PPE 1,27%
[Mpoune npuunns /

Other reasons 14,01%

30 http://bps-journal.ru/
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OueBHIHO, YTO HauOOIbIIEE KOJIUYECTBO It is obvious that the greatest number of
HECHACTHBIX Cly4dacs O0yCIIOBIEHO  aecidents is due to the unsatisfactory
HEYI0BJIETBOPUTEIBLHOM opraHuzaiuen . L.

YA P P 1 organization of work and violation by
IIPOU3BOJCTBA pabor 5 HapylLIeHUEM _ _
paboTHHKaMH  TpygoBoro pacropsika w  employees their labor regulations and labor
IUCHUIUIMHBL  Tpyaa. OIHAKO OSTH MPHUYHHBI discipline. However, these reasons are too

UMEIOT CJIMIIKOM OOIIMH XapakTep W He
MO3BOJISIFOT pa3paboTaTh aJCKBATHBIC MEPHI I10
MOBBIIICHUIO 0€30MAaCHOCTH TPY/Ia.
Knaccudpukanus
CIly4yaeB BCET/Ia CBsi3aHa C CaMOM CYIIHOCTHIO
HpOI/I3BOI[CTB€HHOﬁ OINIACHOCTHU U YCJIOBHAMU €C
nepexoja B MPOU3BOACTBEHHBIH HHIUICHT —

IpHUYUH HECYAaCTHBIX

HECUACTHBIH cirydai, npogzadorieBanue,
aBapuIo.

HccnenoBanue po0IeMbl
MPOU3BOJICTBEHHOM Oe3omacHocTH [10], kKoTopoe
ObUIO  BBIIOJHEHO HAa  OCHOBE  TEOpUH
yOpaBJICHUS, pPa3BUTOM akageMukoM B. A.

Tpane3nukoBbM [11], mokaszano, 4To OMacHOCTh
00yCJIOBJIEHa OTCYTCTBHEM HJIM HEIOCTATKOM
yTpasJisiomieil nHpopmanuu, HeoOX0TUMOU AJst
CBOEBPEMEHHOIO €€
YIIPEXICHNUS.
Hecobmonenne  3akoHa ~ HEOOXOAMMOTO
pazHooOpa3usi BO MHOTMX ClIydasx CBS3aHO C
4TO CpeAd  Pa3NuYHbIX  (AKTOPOB,
MPENONPENENSIONIUX  COCTOSIHUE  CHUCTEMBI,
MMeeTCs MHOIO ciydaiHbIX. KonmnuecTBo Takux
(dakTopoB B
mporeccax MOXKET OBITh OYeHb OONBIIUM, a
BIIMSAHHE — OYEHb CJOXHBIM. [losTomMy Ha

pacrio3HaBaHHsS U

TeM,

PCAIbHBIX TEXHOJIOTMYCCKUX

IMPAKTUKE UX YUYCT CBA3aH C MHOTOYHUCICHHBIMU
TPYAHOCTSMH M BO3MOXKEH JHMIIb Ha 0a3e
CHUCTEMHOI0 MOJXOAAa €  HUCIOJIb30BAHUEM
BEPOSTHOCTHBIX OcHoBHbIE
MpoOJieMbl MpPU ATOM CBSA3aHbl C pa3pabOTKOU
XapaKTEPUCTHK YUUTBIBAIOIINX
MCcUX0(U3NOTIOTHUECKHE XapaKTEPUCTUKU
paboTHHKa.  BO3HHMKHOBEHME  HECYACTHOTO
ciryuast 3TO coYeTaHue psaa
(hakTOpOB, KOTOpPHIE CXOIATCS B OJHOW TOYKE

XapPaKTCPUCTUK.

CHCTEMBI,

BCErga

MPOCTPAHCTBA OJAHOMOMEHTHO, HamlpuMmep, Hpu
HATAYAH OTTacHOTO MIPOM3BOICTBEHHOTO
¢dakTopa (Takux (AKTOPOB MOXKET OBITh
HECKOJIbKO), TPOW3OIIEN OTKa3 3allUTHBIX
cpenctB  (mbo BOBCE), a

X He OBUIO

general and do not allow to develop

adequate measures to improve safety.

Classification of causes of accidents is
always associated with the essence of the
production risk and the conditions of its
transition to a production incident, accident,
occupational disease.

The study of the problem of industrial
safety [10], which was performed on the

basis of control theory, developed by

academician Trapeznikov V.A [11], showed
that the danger is caused by the absence or
lack of control information necessary for the
timely recognition and prediction.

Failure to comply with the law of
requisite variety in many cases is due to the
fact that among the various factors that
determine the state of the system, there are a
lot of random ones. The number of such
factors in the technological processes can be
very large, and the impact is very complex.
Therefore, in practice, their account is
associated with many difficulties and is
possible only on the basis of a systematic
approach using probabilistic characteristics.
The main problems here are associated with
the development of the characteristics of the
system which would take into account
psychophysiological characteristics of an
employee. The occurrence of an accident is
always a combination of factors that
converge at one point in  space
simultaneously, for example, in the presence
of a hazardous production factor (there may
be several such factors), there was protective
means failure (or there were no means at

http://bps-journal.ru/ "
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pa0oTaromMii HaXOQWJICS B ONACHOW 30HE.
CrnenoBarenbHO, IPU pacciIeOBAHUN U aHAIN3E
MIPUYUH CIIy4acB
YUUTHIBATh UCKJIIOYUTEIILHO

CBSI3aHHBIE

HECYaCTHBIX HENb3s
MIPUYUHBI,
C JCWUCTBUSIMH pPaOOTHHKOB, B
YaCTHOCTH, CaMUX NocTpaaaBiux. Ha nanbomnee
OIACHBIX MPOU3BOJCTBAX IMPH aHAIN3E MPUYUH
HECYACTHBIX CIy4YaeB HEJb35 FOBOPUTH TOJIBKO O
MOTEHIIMAJIbHONW OIMAaCHOCTH, TaK KaK YpPOBEHb
0€30MacHOCTH, U3-32 HEJOCTATOYHOTO Pa3BUTHUS
Ha JAHHOM »JTalleé HOPMATHUBHBIX TPeOOBAaHUU,
oOecrieunBaeTcs 3a cuet paboued rapanTuu [12,
13].

B nocieanee
paccieloBaHMsI U yueTa HeCUaCTHBIX CIIy4aeB Ha
MPOU3BOJICTBE M B HAYYHOM COOOIIECTBE
Ooub1ie IOPHCTHI,
unxkeHepsl [14—17]. Ilpu sTOoM B YyCIOBHUAX
JIEWCTBYIOLIETO IMPOU3BOJCTBA B
paccieoBaHus JIOITYCKal0TCA
3aKilovarolmecs B TOM,  4TO
OTIPEICTISIOTCS CIECTBUS HACTOSAUICH MPUYMHBI
IIPOU30LIE/IIIETO,
MIpUBENU K
IIPOU3BOJICTBEHHOTO
(HEBHUMATEIHLHOCT,

BpeMsl npobsieMoit

3aHUMAIOTCS HEXEIN
MIPAKTUKE
OIIIMOKH,
4acTo

KOTOpBIC HEMOCPEICTBCHHO
BO3HHKHOBEHHIO
MHIIAIEHTA

yCTaJIoCTh,

OIIMOOYHBIE IEeNCTBUA
paboTaromiero, HapyImICHUS TMPABUI TEXHUKH
0€30MacHOCTH TOCTpaJaBIIUM © T. 1.), a
MOJJTMHHBIC TMPUYHHBI JITHX HAPYIMICHUH He
Kpome WHOI'Ia
pacciieZloBaHHe HECYaCTHOTO Cliydasi, 0COOCHHO

HCEOCTOPOKHOCTD,

BBIABJIIAKOTCA. TOTO,

€CIM  OHO HE CBA3aHO C
HOCUT YHCTO (OpMaNbHBIN
XapakTep, MpeajaraemMbie NPO(HIaKTHIECKHE
MEpOIPUATUS HE COOTBETCTBYIOT NPUYMHAM
MPOU3OIIEINIETO U B CHIIYy 3TOTO HE SIBISIOTCA
3¢ (HEeKTHBHBIMHU.

MosxHOo CIIETYIOIINE
«OoTATOMIAIMKE» (PAKTOPBI, XapaKTEpHbBIE IS
COBPEMEHHON POCCUICKON IEMCTBUTEIILHOCTH B
cthepe oxpaHsl Tpyaa:

— MOCTOSTHHAS UHTCHCU(PUKAIINS M YCIIOKHEHNE

TSKEIJIBIMU
IIOCICACTBUAMU,

BBIACIINTD

TEXHOJIOTNIECKOTO 00opynoBaHuUs
OPEANpUATHA MaIIMHOCTPOEHUS, YBEJIWYEHUE
A0JIM UMIIOPTHBIX TeXHOHOFHﬁ;

pabouero

—  CHWXKCHHE  KBaTU(UKANU

b

all), and the worker was in the danger zone.
Therefore, when investigating and analyzing
the causes of accidents it is impossible to
take into account only the reasons connected
with the actions of employees, in particular,
the injured themselves. At the most
dangerous industries in the analysis of the
causes of accidents it is impossible to speak
only about potential danger, as the level of
security, due to the lack of development of
the regulatory requirements at this stage, is
ensured by working guarantees [12, 13].
Recently, the problem of investigation

and accounting of accidents on production
and in the scientific community involved
more lawyers than engineers [14-17].
Moreover in the investigation practice there
may be mistakes, which appear due to the
fact that often the investigation determines
the consequence of the real cause of the
incident that directly led to the industrial
incident (inattention, fatigue, carelessness,
wrong actions of the employee, violations of
the rules of safety by an employee etc.), and
the true causes of these violations are not
detected. = Moreover, sometimes  the
investigation of an accident, especially if it
is not connected with serious consequences,
is of a purely formal nature, the proposed
preventive measures do not correspond to
the causes of the incident and therefore are
not effective.

We can  select the
"confounding” factors,
characteristic for the modern Russian reality
in the sphere of labour protection:

— constant intensification and complication
of technological equipment of machine-
building enterprises, the increase in the share
of imported technology;

— reduction of personnel qualifications as a
result of the demographic crisis of the 90s,

following
which are
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HepCOHANIa BCIIEICTBUE IEMOTrpadUuecKoi sSMbI
90-x TOMOB, HM3KOrO0 KauyecTBa 0Opa3oBaHUA,
BBICOKOH TEKY4YEeCTH KaJ[pOB;

— COKpBITHE JAHHBIX 0 JIETKUX
MPOU3BOACTBEHHBIX TpaBMaxX, paccieI0BaHUE
HECYACTHBIX CIIy4aeB c HapylIEHUEM
YCTaHOBJIEHHBIX ITPOLIENYP.

B orOoii  cBsA3M, Ha B3MNISLA  ABTOPOB,
Heo0X0IUM CUCTEMHBII MOJIXO0/1 K
paccieloBaHMI0  HECYACTHBIX  CIy4aeB, B

YaCTHOCTH pealu3alus MpUHLIUIA
AIIMKa», T.e. U3y4eHUE M3MEHCHHS IapaMeTpOB
«BBIXOJ[a» CUCTEMBI C M3MEHEHHEM IapaMeTpoOB
[Ipu noaxone,  (Qaxr
TPaBMHUPOBAHUS CBHCTEIBCTBYET O HAPyLIICHUH
3aKOHa HE00X0aUMOro pazHooOpasus Y. Duiou,

«YEPHOTO

«BXOoJan». TaKOM

00€eCTIeYNBAOIIIETO
(GYHKIIMOHUPOBAHHUE CIOXKHOUM cucteMsl [18].
[TockonbKy BAMSIHUE BBIXOJHBIX MTapaMeTPOB Ha
BHYTpEHHEE U3Y4YEHO
UMEHHO 3TO O00yCIaBIMBAET

PUMCHEHUS

HOpMaJIbHOE

COCTOAHUE  CHCTCMbI

HEJ0CTAaTO4YHO,

HEOO0XOAUMOCTh NPUHIIAIIA

«YEPHOTO SIIUKAY.
Bbubaunorpaguyeckuii cnucoxk
1. Kakopuna, E. II. Huadopmanuonuoe

o0ecrieyeHHe CTAaTUCTHKH TpaBMaTHU3Ma B

Poccutiickoit dpeneparuu / E. T1. KakopuHa,

T. M. AmngpeeBa //

Menununckas cratuctuka. — 2014, — No 2.

— C. 67-73.

2. K Bompocy u3y4eHust mpou3BOJICTBEHHOTO

E. B. Orpsizko,

TpaBMaTH3Ma Ha CapatoBckoM

CTaHKOCTPOHMTEIFHOM  OOBeIUHEHUH  /
T.H. AxumoBa [u np.] // MenuuuHckue
ACTICKTHI JOPOXKHO-TPAHCTIOPTHOTO u
TIPOM3BOJICTBEHHOTO TpaBMaTU3Ma
pecnyOnMKaHCKUH cO. Hayd. TpPYIOB TIO
npoOieme «TpaBMaTONIOTUSI U OPTOMICAMS.
— Jlennnrpan, 1982. — C. 114-117.

3. Memanunos, JI. b. IIpodunaxkruxa

TpaBMaTHU3Ma Ha NpeaAnpuUuATUIX

CEJIbCKOXO03SHCTBEHHOTO MAIIMHOCTPOEHUS /

JI. b. MemannaoB // CoruansHo-

low quality education,
turnover;

— concealment of data on lung injuries,
investigation of accidents with violation of
established procedures.

In this regard, the authors believe that we
need a systematic approach to accident
investigation, in particular the
implementation of the principle of "black
box", i.e. to study the change of system
"exit" parameters settings with the changed
"input™ parameters. In this approach, the fact
of an injury indicates a violation of law of
requisite variety by W. Ashby, which
ensures the normal functioning of a complex
system [18]. Since the influence of the
output parameters on the internal state of the
system is unclear, this is what necessitates
the use of "black box".

high employee
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