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[lenpto HacTOsmIEH pabOTHI SBIAETCS  TOHWCK
METOJIOB KOMILUIEKCHON OILIEHKH TpaBMaTH3Ma Ha
OPEINPUATHIX MAIIMHOCTPOCHHsSI PoCTOBCKOIA
obnactu. B pabore paccMaTpuBalOTCS OCHOBHBIC
MONXOJAbl K aHalM3y pHCKA. [TpuBonsTcs
Ka4eCTBEHHbIE W KOJIMYCCTBEHHBIE METOIHUKH
OLICHKHU MIPOM3BOJICTBEHHOTO pHCKa,
KJaccu(uKanuss METOAOB aHaM3a M OICHKH

pUCKa.

KiaoueBblie CJIOBA. Amnanns, PHCK,
HpOH3BO,Z[CTBGHHBIfI TPpaBMAaTU3M, pacCCJICIOBAHUC,

CUCTEMHBIN MOAXO.

Beenenue. Ycronuusoe pa3BuTue

OPEAIpUATHS  MAUIMHOCTPOEHUS  BO3MOXKHO
TOJIBKO TIPH d()PEKTUBHOM YIPABICHUN PUCKAMHU.
210 MoJpa3yMeBaeT
pacmpenenenrue 3aTpaT Ha CHUKEHHE OCHOBHBIX

BHJIOB PUCKA, MTO3BOJIAIOINIEE TOCTHYh TPeOyeMoro

OIITUMAJIBHOC

YpOBHSI 0e301MacHOCTH, aJIeKBaTHOTO
COBPEMEHHBIM YCIOBUSM [1].

ITocTtanoBka 3a1a4H. Jns TOUCKA
ONTUMATBHBIX perieHuit HE00X0 UM

KOMIUIEKCHBIM aHanu3 pucka. Ero koHeuHOU
LIEIBI0 HanoOoJee
MIPOTHO3UPOBAHUE BIMSHUS OMACHBIX M BPEAHBIX

MIPOM3BOJCTBEHHBIX (PAKTOPOB U OIpeaeeHHe

SABIIACTCA TOYHOC

CBOEBPEMEHHBIX W  aJICKBATHBIX BO3MOXXHBIM
yIrpo3aM Mep pearupoBaHMUsl.
B 31011 CBA3M paccMOTPUM OCHOBHBIE TTOAXO/IbI

K aHaIU3y pHCKa U OIpeleluM NpoOJIeMHbIe

MecTa WX TPUMEHEHHUS TNPUMEHHUTEIBHO K
MAaIlIMHOCTPOUTENIBHOW  oTpaciau  PocroBckoi
o0nacTtu.
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The aim of this work is the search for methods
of integrated assessment of occupational
injuries at  enterprises of  mechanical
engineering of Rostov region. The paper
discusses the main approaches to risk analysis.
It provides qualitative and quantitative methods
for assessment of production risk, classification
of methods of analysis and risk assessment.
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Introduction. Sustainable development
at mechanical engineering enterprises is
possible  only  with  effective  risk
management. This implies the optimal cost
allocation for major risks reduction, allowing
reaching the required level of security,
adequate to modern conditions [1].

Statement of the problem. A
comprehensive risk analysis is necessary in
order to search for optimal solutions. Its
ultimate goal is the most accurate prediction of
the influence of dangerous and harmful
production factors and determination of timely
and adequate measures for possible threats.

In this regard, let us consider the main
approaches to risk analysis and identify
problem areas for their application with regard
to mechanical engineering industry of Rostov
region.
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Teopernueckasi yactb. [lo Hanbonee obmEMy
PAaH)XHPOBAHUIO BBIIEISIIOT KA4YECTBEHHBIE U
KOJIMYE€CTBEHHBIE METOJIUKH OIICHKHU
MIPOU3BOJICTBEHHOTO pucKa (puc.l).

B pamkax KauecTBEHHBIX METOJOB MOKHO
BBIJICTIUTH YEThIPE OCHOBHBIX MOJXO0/A:

1) wMeroapl aHanmM3a  HWMEIOMIEHCA 32
OTIpe/ieNIEHHBI BPEMEHHOW MTepro ] HHPOpMAIIHH;

3) MeTo Il MaTEMaTHYECKOTO MOJIETTUPOBAHUS;

2) wMerombl cOopa  HOBOH, ITOCTOSTHHO
oOHOBIIIEeMON MH(pOpMaIUU;

4) 3BpUCTUYECKUE METOJIBI.

MeToabl KA4€CTBEHHOI'0
aHAJIN3A ¥ OLIEHKH PHUCKOB /

Methods of quantitative analysis
and risk assessment

1

MeTtonas! ananmsa
umMmeroleics nadopmanuu
/ Analysis of the available
information

—

Mertombl cO0pa HOBOM
unpopmanuu /

New data collection

— J

MeToabl MOeTUPOBaHUS /
Modeling methods

—

3BpI/ICTI/I‘{eCKI/Ie METOIbI /
Heuristic methods

— L

Theoretical

part.  Qualitative  and
quantitative methods for assessment of
production risk (Fig.1) are distinguished by
ranking.

Within qualitative methods it is possible to
single out four basic approaches:

1) methods of analysis of information which
is available at a certain time period,;

3) methods of mathematical modeling;

2) methods of collection of new, constantly
updated information;

4) heuristic methods.

MeToapl KOJINYECTBEHHOTO
aHAJIN3a U OIIeHKU PUCKOB /

Methods of quantitative
analysis and risk assessment

r

AHanuTHyecKue MeTobI /
Analytical methods

N\ (

BepositHOCTHO-
TEOPETHUECKUE METOJIBI /
Probability-theoretical
methods

~

CTaTI/ICTI/I‘{eCKI/Ie METOIbI /
Statistical methods

L

J

N
Metoasl MOCTPOECHUS

JepeBbEB /
Tree construction

.
MeToabpl UMUTAITIOHHOTO
MoJieupoBanus /
Simulation modeling

JIornko-BeposSTHOCTHBIE
metopl / Logical-
probabilistic methods

I

DBPUCTHYECKUE METOJIBI /
Heuristic methods

il

Puc.1. Knaccugukarms MeTo10B aHaJIN3a ¥ OIIEHKH PUCKA

Fig.1. Classification of methods of analysis and risk assessment

——
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Metoapl aHanM3a MMeEIOUIeWcs HHPOPMALUU
NPEACTABISIIOT  coO0M  aHamM3  JOKYMEHTOB
CTAaTHCTHYECKOM, TEXHWYECKOM W T. I
OTYETHOCTH MPEaNPUSATHS, u aHaInu3
MPOMU3OLIEIINX HA IPEANPUATHN aBAPUU.

Jns  cbopa  HOBOW  mHpOpMamuu o
MOTCHIMANBHBIX ~ pUCKAaX Hamboyiee MIHPOKO
MPUMEHSIOT METOJIbI AHKETHPOBAHMUSI,
KOHCYJIbTUPOBAHUS co CIICIIHAIMCTAMU,
MEPCOHAJIbHBIE  WHCIIEKIMOHHBIC  IMOCEIICHUS
noapa3ieIeHU npeanpusTus [2].

Mertoapl  MOAEIMPOBAaHHUS  OCHOBAaHBI  Ha
CO3IAaHMU W  TOCJIEAYIOUIEM  HCCIIEIOBAHUU
MOJENEN NPOU3BOJACTBA M SBICHHM C LEJBIO
MIPOTHO32 BO3MOKHBIX PHUCKOB.

MopenupoBanue pa3BUTHUSA PUCKOBOM
CUTYyallMi OCHOBBIBAECTCS HA BBISIBIICHUU U OLICHKE
(GakTOpoOB pHCKA, OTICIBHBIX TPYII WIA BUOB
pUCKa, a TakXe TMOCIEICTBUIA MPOSBICHUSI
Ka)KJ10TO MPOTHO3UPYEMOTO  PHCKA. Hns
BBISIBJICHUS (DaKTOPOB PUCKA IIMPOKO MPUMEHSIOT
METO/Ibl MO3TOBOTO IITYpPMa, SKCIIEPTHBIX OLICHOK
u ap. [3].

OBpUCTHYECKUE  METOAbl  KAaYECTBEHHOI'O
aHaJIM3a PUCKOB Oa3MPYIOTCS HA METOJMYECKUX
OCHOBaxX CTpPOTOM JIOTUKU U MPEAYyCMaTPUBAIOT
MPUMEHEHUE METOJOB WHIYKLUHH, ACAYKIHUH,
aHalv3a, CHUHTe3a, CHCTeMHOro mnoaxoxa. I[lpu
9TOM HCIOJB3YEeTCS MMEIONIEHCS Ha JaHHBIA
MOMEHT MacCHB JIaHHBIX [4].

MeToabl KOIHYSCTBEHHOTO aHalIn3a U OLCHKU
PUCKOB HAampaBJICHbl HA YHCIECHHYIO OIICHKY
KOHKPETHOTO BHJIa PHUCKA, IOCIE YEr0 MOXKET
OBITH MoJiy4eHa HMHTETpaJibHast OIICHKA,
HanmpuMmep, pucKa TpaBMaTH3Ma Ha NPEANPUSITUU
B 1HeiaoM. MeToansl KOJHMYSCTBEHHOTO aHajan3a
MIPUHSATO JIEJIUTh Ha CJIEAYIOIIUE TPYIIIbI:

1) aHaTUTHYECKUE METO/IBI;

2) BEpOSITHOCTHO-TEOPETHUCCKUE METO/IBI;

3) HEeTpaAUIIMOHHBIE METO/IbL;

4) 3BpUCTUYECKUE METOJIBI.

Amnanutuyeckue METOBI MTO3BOJISIOT
ONpENIETUTh BEPOSTHOCTH pPHUCKA HA OCHOBE
MaTeMaTUYECKUX MOJEICH.

Methods of analysis of the available
information  represent the analysis of
documents of statistical, technical, etc.
statements, and the analysis of factory
accidentsr.

To collect new information on potential
hazards the most widely used methods are
questionnaires, expert opinion, personal visit
for inspection of divisions of the enterprise
[2].

Simulation methods are based on creation
and subsequent study of the patterns of
production and phenomena to forecast
possible risks.

The simulation of risk situation
development is based on the identification
and assessment of risk factors, specific groups
or types of risk and the consequences of the
occurrence of each predicted risk. To identify
risk factors such methods as brainstorming,
expert assessments, etc. are widely used. [3].

Heuristic methods of qualitative risk
analysis are based on the methodological
foundations of rigorous logic and provide
application of such methods as induction,
deduction, analysis, synthesis, system
approach. The currently available dataset is
used for this [4].

Methods of quantitative analysis and risk
assessment are aimed at numerical estimation
of the specific risk, after which an integral
estimation can be obtained, for example, the
risk of injuries at the enterprise in general.
Methods of quantitative analysis can be
divided into the following groups:

1) analytical methods;

2) probability-theoretical methods;

3) unconventional methods;

4) heuristic methods.

Analytical methods make it possible to
determine the probability of risk based on
mathematical models.

http://bps-journal.ru/ 16
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K HUM OTHOCAT: aHamM3 IenecooOpa3HOCTH

3aTpaT, aHaJIW3 YYBCTBUTEIBHOCTH, AaHAIIU3

YCTOMYMBOCTU M METOJ CLIEHAPHEB.
BepostHocTHO-TeOpeTHUECKHE METO/IbI

MOJpa3JeNaloT Ha CTaTUCTHUYECKHE METOJbI,

METO/Ibl TIOCTPOEHUS IEPEBHEB U UMUTALIMOHHOTO
MOJIETUPOBaHUS, JIOTUKO-BEPOSITHOCTHBIE
METO/IBI.

CyThb CTaTHUCTMYECKHX METOJIOB aHaiu3a u
OIICHUBAHMUSI PUCKOB 3aKJIIOUAETCS B ONPEACICHUN
BEPOSITHOCTH

[IPOSIBIICHUS pHUcKa

(puckooOpasyromiero  (hakropa) Ha  OCHOBE

naHHbix cratuctuku [5]. Ilpu wuccrnenoBanuu

ONpEACIAIOT CpEeAHEE OXKUAAEMOE 3HAUYEHUE,
JUCIIEPCHUIO, CPEIHEKBAAPATHUYECKOE OTKIOHEHUE,
KO3(QQUUMEHT Bapualuyu, TaKXKe MPOU3BOIAT
PETPECCUOHHBIN U KOPPEIALIMOHHBIN aHAJIN3.
[Iupoko TNPUMEHSIOT Ha MPAKTUKE METOA
MOCTPOCHHUS JiepeBa COOBITHI, JIepeBa OTKa30B, a
TaKX€ METO/JI TOCTPOEHUS JIepeBa peiieHuu [6,7].
Onunmu u3 Hanbosee d(PEKTUBHBIX CPEICTB
aHaJIM3a CJIOXHBIX MMPOU3BOJICTBEHHBIX CHCTEM U
PUCKOB  SIBIISIIOTCS

MCTOABI HUMHTALIMOHHOI'O

MozenupoBaHui. K MIMPOKO HpUMEHSEMBIM
METOJaM B YAaCTHOCTH MOKHO OTHECTH METOJ
cumyisuui Monre-Kapio [8].

HetpaauunonHble METO/ABI aHAM3a U OLEHKU
PHUCKOB peanu3yorcs npu MTOMOIIIU
MOJICIMPOBAaHMsI HAa OCHOBE ammapaTra HEYeTKOM
JOTMKH ¥ CHUCTEM MCKYCCTBEHHOTO HMHTEJIEKTa

[9].

OCOOCHHOCTBIO ~ IBPUCTHYECKHUX  METOJIOB
OILICHKH PHUCKOB SIBJISIETCS HCIIOJIb30BAaHHUE JTMYHBIX
3HaHWH, OINbITa W WHTYHIMH TpU pa3paboTke
THIIOTE3 O  BEPOSTHOCTH  BO3HHUKHOBEHUS
PUCKOBBIX coObITHIA. HamOomnee momynsipHpIMU
SIBIISTIOTCSI METOJBI DKCIIEPTHBIX OIEHOK, METOT
«denbhu», a TakkKe METOI MOCTPOCHHS «PO3bI
puckoB» [8].

Takxe BBIICISIOT KOMOMHHUPOBAHHBIE METOIBI
aHaM3a W OIECHKHU

PUCKOB, KOTOPBIC

Safety of Technogenic and Natural Systems 4 2017

These include: analysis of usefulness of
costs, sensitivity analysis, stability analysis
and scenario method.

Probability-theoretical methods are
divided into statistical methods, methods of
tree construction and simulation modeling,
logical-and-probabilistic methods.

The essence of statistical methods of
analysis and risks assessment is to determine
the probability of risk (risk factor) based on
statistics [5]. The average expected value,
variance, root-mean-square difference,
coefficient of variation are determined, as
well as the regression and correlation analysis
is conducted.

Method of construction of event tree, fault
tree, and a method of constructing a decision
tree [6,7] are also widely used in practice.

One of the most effective means of
analysis of complex industrial systems and
risks are methods of simulation. In particular
the method of simulation Monte Carlo can be
attributed to widely used methods [8].

Unconventional methods of analysis and
risk assessment are implemented using the
modeling based on fuzzy logic and artificial
intelligence systems [9].

The  peculiarity of heuristic  risk
assessment methods is the use of personal
knowledge, experience and intuition to
develop hypotheses about the probability of
occurrence of risk events. The most popular
are the methods of expert estimations, the
Delphi

construction of the "rose"” of risks [8].

method, and epy method of

There are also combined methods of

analysis and assessment of risks which are a

http://bps-journal.ru/ a7
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MPEJICTABISIIOT CO00i 00BETMHEHNE HECKOIBKUX
OTJICNIbHBIX KAaYeCTBEHHBIX M KOJMYECTBEHHBIX
METOJIOB WJIU UX OTJEIbHBIX 3JIEMEHTOB.

HeoOxongumMo  moayepkHyTh,  4YTO  IIpH
IPUMEHEHUN JI000ro M3 MpoaHaTM3MPOBAHHBIX
METOJIOB aHaju3a PHUCKOB €ro 3(PQdEeKTUBHOCTH
OyIeT BO MHOTOM ONpPENEISAThCS HaIeKHOCTBIO,
MOJTHOTOM M TOCTOBEPHOCTHIO UCIOIB3YEMOU MPHU
aHajn3e nHpopmaIuu.

OmHakO B HAcCTOMAIIEE

BpEMsI  CTPYKTYpPY

CTaTUCTUYECKOU OTYETHOCTH MoKa3areyneun
TpaBMaTH3Ma MPEANPUATHI MAIIHHOCTPOSHUS
PocToBckoii 061acTH MOXHO OXapaKTepU30BaTh
KaK HEYIOBJIIETBOPUTEIHHYIO. [Tpumep
3aroJIHeHHON (GopMbI mpuBeneH B Tabmuue 1. 13
HEC WCKJIIOYCHBl KOJIOHKM C HauMEHOBAHHEM
OPEeNNpUsITHsT W TEePCOHAJIbHBIMU  JIaHHBIMH
MOCTPa/IaBIIUX.

ConepkaHue TIpeACTaBICHHOW (GOpMBI  HE
nmo3BoJisieT d()PEKTUBHO MPUMEHUTH JIFOOOW W3
ONMCAHHBIX BBIIIE METOAOB OIEHKH pHCKa.
CymiecTBeHHO — 3aTpyAHEHa U pa3paboTka
ONEpPAaTUBHBIX MEPOIPHUATHII 1O TMOBBIIMICHUIO
0e30macHOCTH Tpy/a.

[Ipexxne Bcero HEOOXOAMMO  BBISBICHHUE
CKPBITHIX MPUYHH TpaBMaTH3Ma. OHU MOTYT OBITH
00yCJIOBJICHBI NCUXO0(PHU3HOIOTUIECKUM
COCTOSIHMEM paboTHMKA, ero KBanudukanuei,
B3aMMOOTHOIICHUSIMA B KOJUIGKTHBE, YPOBHEM H
Ka4eCTBOM

YIPABJICHYECKUX 3BEHBEB,

COCTOSIHHEM OCHOBHBIX 3JIEMEHTOB
TEXHOJIOTUYECKHX JIMHUM B LIEJIOM M KOHKPETHBIX
BUJI0B 000pY/IOBaHUs B YACTHOCTH, TapaMeTpaMHu
opraHuszanuu paboT, MUKpPOKIMMATa, YCIOBHMA
Tpyaa W Ap. Jlid KadyecTBEHHOTO aHaiu3a |
IPOTHO3UPOBAHUS HEOOXOJMMO MaKCHUMAaJbHO
JeTalbHOE

BbISABJICHUC BCEX BJIMAKOIINUX

(bakTopoB.

Safety of Technogenic and Natural Systems 4 2017

combination of several separate qualitative
and quantitative methods and their elements.
It must be emphasized that on application
of any of the analyzed methods of risk
analysis its effectiveness will greatly depend
on completeness and reliability of the used in

the analysis data.

Currently, however, the structure of
statistical reporting indicators of injury of
mechanical engineering enterprises of Rostov
region can be described as unsatisfactory. The
example of the filled in form is shown in table
1. It excludes the column with the company

name and personal data of victims.

The content of the submitted form makes
it impossible to effectively apply any of the
above-described risk assessment techniques.
The formulation of operational measures to
improve safety is significantly hampered.

First of all it is necessary to identify
underlying causes of injury. They can be
caused by physiological condition of a n
employee, his qualification, relationships in
the team, the level and quality of
management, state of the main elements of
technological lines in general and specific
types of equipment in particular, organization
of work, environment, working conditions,
etc. For quality analysis and forecasting the
detailed identification of all the influencing

factors is necessary.

T

http://bps-journal.ru/
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Tabnuua 1
Table 1

[Tpumep cBOIHOM TaOJIMIIBI TIO CITyYasiM TpaBMaTHU3Ma Ha MPEANPHUATHIX MAIIMHOCTPOCHHS
PocroBckoii o6macTu
The example of summary table on cases of traumatism at the enterprises of mechanical
engineering of Rostov region

OO6crosTenbcTBa u
IIpuynHa HECYACTHOI'O
Ne Orpacib/ Bun npoucrectusi/ [Mpuuuna/ P .
. ciyuas/ Circumstances
/1 Industry Accident type Cause
and cause of the
accident
1 [IpousBoacTBO . [Ipu BeIMOSIHEHUU
Bo3snelictBue BpeiHbIX
MallH U PEMOHTHBIX paboT Ha
BELIECTB (B TOM YHUCIIE Heynosnersopur
000py0BaHUS 000pyI0BaHUH
AJIKOI'OJI4, CJIbHas
IUTSL CeTBCKOTO | KpPacKOTOJa4H,
HApPKOTUYECKUX, OpTraHU3aIHs .
JICCHOI'O BINICCHYBIINUCSH
o TOKCHUYCCKUX HUJIN UHBIX IMPOU3BOACTBA
xo3siicTBa / pacTBOpUTEIb MOMal B
cpeacts) / Impact of pabot/

Manufacture of
machinery and
equipment for

harmful substances
(including alcohol,

Unsatisfactory
organization of

JIMLIO B T.4 B rjiaza/
While working on ink-
supplying equipment

. narcotic, toxic or other works i o
agriculture and spilled ink hit the face
substances) . .
forestry including eyes
2 [IpousBoncTBo
MAllluH " .
OOBaJIbI 31aHNM, CTEH, HeynosnerBopur
00opyIoBaHUs
CTPOUTEIBHBIX JIECOB, enpHas B 12-00 npu
JUTSI CENTBCKOTO U
JICCTHHUII, OpraHu3aIys 0oOpyIlIeHUH KPOBIIH
JIECHOTO
. CKJIaTMPOBaHHBIX MIPOM3BOJICTBA MOJIYYHITH TPaBMBI /
X03sHcTBa / .
TOBapoB u jap/ pabot/ At 12-00 in the

Manufacture of
machinery and
equipment for

Collapses of buildings,
walls, scaffolding,

Unsatisfactory
organization of

collapse of the roof
were injured

Manufacture of

of buildings, walls,

Unsatisfactory

. ladders, warehouses, etc. works
agriculture and
forestry
3 [Tpou3BoaCTBO
MallliH 1 .
OOBaJIbI 31aHNM, CTEH, HeynosnerBopur
000opyIoBaHUs
CTpOI/ITe.HBHBIX JICCOB, CJIbHAsA
JUJIA CENBCKOIO U [Tpu oOpymieHun
JICCTHHUII, OpI‘aHI/IBaL[I/I}I
JIECHOTO KPOBJIH MTOTYYUITN
o CKJIa[[I/IpOBaHHBIX HpOI/I3BO[[CTBa ..
x03siicTBa / tpaBmsl / Got injured
ToBapoB u ap./ Collapses pabort/

during the collapse of

machinery and . the roof
. y scaffolds, ladders, stored | organization of
equipment for
. goods, etc works
agriculture and
forestry
http://bps-journal.ru/ - 49
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4 VY napel nagaronmmMu Henpumenenune | B 10-00 mpu 3aumncrke

[IpousBoacTBO
OIBEMHO npeamMeTaMu U ACTAIAMU pa6OTHI/IKOM IIBOB TEIUIOOOMEHHHUKA
H -
(BKITFOUASt KX OCKOJIKH U CpEICTB IIOJIY4YHJI TpaBMYy IJia3a
TPaHCIIOPTHOTO .
YaCTHUIBI) PH paboTe WHINBUIYAIbHOM | OCKOJIKOM mutaka / At
obopynoBanus / .
(oOpamiernu ¢ HEMH) / sanutel / The 10: 00 when cleaning
Manufacture of i . o,
lifting and Impact of falling objects | employee didn’t the seams of the heat
handlin and details (including use personal exchanger got his eye
eaUi meﬁt fragments and particles) protective injured with a fragment
quip during work with them equipment slag
5 [Ipoune
IIPUYHUHEI,
3anieMIeHue MEXIY KBATH(UITUPOBAH
HEIIOABM)XHBIMHU U HBIC 110 ITo HEOCTOPOIKHOCTHU
JBIDKYITAMUCS MaTepuajiamMm MOJIyYHJI TPaBMY PYKH,
HpomBoHcho IpeaMeETaMu, IETAIAMU paccienoBaHus TIONABIIEN MO IUIUTY
CTAHKOB U MamuHaMu (Miu HECYaCTHBIX npecca/ Negligently
Manufacture of . . .
machine tools mexay aumu) / Getting ciyuaes/ Other injured hand which
squeezed between still | reasons classified | was caught under the
and moving objects, according to the press plate
details and machines materials of
accidents
investigation
6 [Ipounie KOHTAKTHI
CTOJIKHOBCHHS ) C Heynosnersopur
( ) A P B 10-40 momyunin
[IpousBoacTBO npeaMeTamM, AeTalIsIMU eJIbHasg
TpaBMy I1I03BOHOYHHKA
MEXaHHUYECKOT'O 1 MalllUHaAMH (33 opraHu3anmnsa
000 OBa / CKJIFOUYCHUE apo OH3BOJACTBA (HPOHSOHJeH Jaxpat
BaHUsA HCKIOYCHUEM B IIpOU3B TB
Py yAap p a onexsl) / At 10-40 got
Manufacture of (ymm6oB) / Other pabot/ R
. . . . his spine injured (there
mechanical contacts (collisions) with Unsatisfactory .
. . . was a seizure of
equipment objects, parts, and organization of .
. . clothing)
machines (excluding works
bumps (bruises)

Jlpyroii  BaxkHOH  mpoGieMoil  sBIAETCS Another important problem is the high level
BBICOKHI1 YPOBEHb «CKPHITOr0» TpaBMaTu3ma, uro  Of "hidden” injury that does not make it
HE IIO3BOJISIET MIPOU3BECTH I[OCTOBepHI)II\/'I pOSSible to conduct a reliable quantitative
KOJIMYECTBEHHBI  aHaJIM3 W  CBOEBPEMEHHO analysis and to develop necessary management

BBIpA0OTaTh HYXHBIC YIPABICHUYECKUE PEIICHHSI.
[Ipu 3TOM MPOUCXOAUT HAKAIUIMBAHKUE OMIMOOK U
MOCTOSIHHOE CHUKEHUE 3¢ (HEeKTUBHOCTH
BJIO’KEHUI Ha MEPOIIPUSATHS TI0 OXpaHe TPyHa.
Onpoc W aHKETUPOBAHUE
MaIInHOCTPOCHHS
NIPOBEICHHOE

CBUIACTCIILCTBYET O

pabOTHHUKOB
NPEaNPUATHI PocroBckoit
obnacty, aBTOPaMH,
MOTHBAllMM K

0e30macHOMY Tpyay M 3aMHTEPECOBAHHOCTH B

HU3KOU

decisions. When this occurs, the accumulation
of errors and constant decrease in the efficiency
of investments in measures for the protection of
labor occurs.

Survey and questionnaires of workers of
mechanical engineering enterprises of Rostov
region, which was carried out by the authors,
indicates on low motivation for safe work and
interest in the effective organization of the

http://bps-journal.ru/

T

o0 j




3¢ dexTUBHONW OpraHU3aIMU CHCTEMBI OXPaHbI
TpyAa Ha TpeAnpusTHd. Tak, Ha pPUCYHKE 2

MPECTaBlIicHa JAMarpamMma, XapaKTepH3yromas
BEC pa3IMYHbBIX COIMATBHO-TTHYHOCTHBIX
(akTopoB, BIIHSIFOIIIAX Ha  TpaBMaTHU3M

pabotHukoB. Kaxaplii paOOTHHUK MOT OTMETUTh
HECKOJIBKO (DaKTOpOB, MMEBIIUX MECTO B €ro
IIPOU3BOJICTBEHHOM JEATENIBHOCTH.

50.00%
45 00%
40.008%
35.00%
30.00%
25.00%
20.00%
15.00%
10.00%
5.00%
0.00%
NuyHan MpeHebpexuTensHoe
HECCTOPOMHOCTE OTHOLEHME K
Parzonal HMEHRHLMMCA
negligence CpenCTEaM 3aLMHTEI
Negligence to protection
equipment

system of labor protection at enterprises. Figure
2 presents a diagram describing the weight of
different socio-personal factors influencing
injuries of workers. Each employee was able to
note several factors that occurred in his
production activities.

WrHopupoeadke  Hapywedwe Tpygosofd HeCorscoBaHHOOTE
TpeBoBaHHIA OMCLMIMAKHbI LEHCTEMM
He30NacHoCTH Violation of labor Un tion
Safety discipline
requirsments
ipnoration

Puc. 2. Bec ocHOBHBIX JIMYHOCTHO-COLIMAJIbHBIX (baKTOpOB, BJIMAIOIINX HA TPaBMAaTHU3M pa6OTHI/IKOB

HpCZ[HpI/ISITI/Iﬁ MalIMHOCTPOCHUSA

[lomydeHHble pe3ynbTaThl CBUIETEIBCTBYIOT O

CIIOKUBILIEHCS cucTeMe CHUCTEMAaTHUECKHUX
HapyIeHni 0€30MacHOCTH TPY/a.

Taxke HeZOCTaTOYHO CTaHAAPTU3UPOBAHA
JOKYMEHTAIMsl OTIEJIOB OXpaHbl TpyAa Ha
MPEANPUATHSAX  MAIIMHOCTPOeHUs: PocToBCKOi
oOmactu. B uMerorieiicss OTYETHOCTH OIKMCAHUE
00CTOATEILCTB HECYaCTHBIX ciyJacB
HEJIOCTATOYHO IIOJHOE€ W TOYHOE, OTCYTCTBYET

aHAJIN3 BIUAIOMUX (PaKTOPOB U Jp.

The results show the current system of
sistematic violations of occupational safety.

Also the documentation of labor protection
departments at the enterprises of mechanical
engineering of Rostov region it is not enough
standardized. In the existing reports the
description of accident circumstances is not
complete and accurate, there is no analysis of
the influencing factors, etc.
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3axmoyenne. C y4eToM BBIIIECKA3aHHOTO, B
HAcTofIlee BpeMsl BecbMa AaKTyaJlbHOM SIBISETCS
KOMILJIEKCHAs OLIEHKA TpaBMaTHU3Ma Ha
MPEANPUATHAX ~ MalIMHOCTPOeHUs  PocToBCKOM
00J1acTy, BHITNOJIHEHHAs! Ha 00Jiee BRICOKOM Hay4YHO-
METOIMYECKOM  YpOBHE €

MAKCHUMAJIbHO BO3MOXHOI'0O MacCCuBa JaHHBIX H

HCIIOJIb30BAaHUCM

MPOBEJICHUEM JKCIICPUMEHTABHBIX HCCIIEIOBAHUI
Ha HawOojee NPOOIEMHBIX MPEANPUATHIX. ITO
MO3BOJIUT BBIPAOOTaTh OOINIYID CTPATETHIO IO

MOBBIILICHUIO 0e30macHOCTH Tpyaa Ha
NPEANPUATHIX MAIIMHOCTPOSHUSI PETHOHA, a TaK¥Ke
YBEIINIHUTH 3¢ (HEeKTUBHOCTD KaIlTMTATbHBIX
BJIOJKECHUM.
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NuBecTunuonnas

Conclusion. Taking into account all the
above mentioned at the present time very
topical is the comprehensive evaluation of
injuries at the enterprises of mechanical
engineering of Rostov region, made at a higher
level of scientific methodology with the use of
the maximum possible data sets and
experimental studies on the most problematic
enterprises. This will make it possible to
develop a common strategy for improving labor
safety at mechanical engineering enterprises of
the region, and to increase the efficiency of
capital investments.
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