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Bseoenue. B cTtaThbe paccMOTpEHBI aKTyajbHbIC
BOIIPOCHI COBEPIIICHCTBOBAHUSI CHUCTEMBI OXPaHbI
TpyZJa B MPOU3BOJICTBEHHBIX YCIOBUAX. B wacTHO-
CTH, WCCJICIOBaHBI MPOOJIEMBI OLICHKH Tpodeccu-
OHANILHBIX PUCKOB W ympaBieHus umu. lIpusene-
HbI pe3yJbTaThl CPABHUTEIHLHOIO aHAIM3a IpOolie-
Iyp CHEIHAIbHON OIICHKH YCIOBHM Tpy/Aa U OLIEH-
KH TTPO(HeCCHOHAITBHBIX PUCKOB.

Llenv pabomvr — co3gaHuE COBPEMEHHON METO-
JTUKH YIPABJICHHUS OXPAaHOW TpyJa C HCIOIb30Ba-
HUEM aBTOPCKOW MOJENU OLEHKU Mpodeccuo-
HaJBHOTO pucKa. JlaHHas 3a/7a4a peniaeTcs B pam-
Kax aHajn3a MaTPHIIbl PUCKOB B CUCTEME KOOPHU-
HaT «BEPOSITHOCTh COOBITHUSI — TOCIIEJCTBUS CO-
ObITUs». OTIUYMEM pacyeTHON MoJenH, Mpeisia-
raeMoi aBTOpaMH, SBISIETCS MPUMEHEHUE Kod(-
dunmenta npenoTBpaiieHuss omnacHoctu Km. Ta-
KOW TOJIXO0Jl MO3BOJISIET YYECTh CPEJICTBA 3AIUTHI
U TakKuM 00pa3oM OIEHUTh YPOBHH PUCKOB OoJjiee
JIOCTOBEPHO.

Mamepuanvt u memoowi. IlpoananuszupoBan 00-
HIUPHBIA (aKTUYECKHI MaTepuall Mo CTaTHCTHUKE
HECYACTHBIX CIyyaeB Ha Mpou3BojcTBe. Ha ocHo-
B€ MOJIYYCHHBIX JTaHHBIX MPEIJIOKEH CHUCTEMHBIN
MOAXO0/A K OIeHKE MPOGEeCCHOHAIBHOTO pUCKa Ha
OPEINPUATHIX MaJloro U cpelHero OusHeca. Pasz-
pabotana 3¢ eKTUBHAS U aJieKBaTHAs PEATbHOCTH
MOJIelh aHanmu3a Mpo(ecCHOHATLHOTO PHCKA,
yIo0Hasi ¢ TOYKH 3PEHHUs €€ MPAKTUYECKOTO TpPH-
MEHEHHUS.

Pezynomamer  uccneoosanus. B mipencTaBieHHON
HAy4YHO-HCCIIEZIOBATENbCKON paboTe 000CHOBaHBI Oa-
30BBbIE DJIEMEHTHI METOJWKH OILICHKH PHCKa, B TOM
YHCIIe MaTPUUHAsl MOZEIb, TO3BOJISIONIAS ONIEPATUBHO
U HAJSKHO OICHUTH TOTEHIMAIBHBIE TpodeccHo-
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Introduction. The article outlines current issues
of improving the occupational safety system at
enterprises of the Russian Federation. In particu-
lar, the problem of occupational risks assessment
and organization of their management are con-
sidered in detail. The article provides the results
of the comparative analysis of the procedures for
the special assessment of work and occupational
risks.

The aim of the work is the development of a
modern method of occupational safety manage-
ment with the use of the authors’ model of occu-
pational risk assessment. This problem is solved
in the framework of risk matrix analysis in the
coordinate system "event probability - conse-
quences of the event". The peculiarity of the
model proposed by the authors is the use of the
danger prevention coefficient Ku. This approach
allows taking into account the means of protec-
tion and thus assessing the levels of risk more
reliably.

Materials and Methods. Based on the analysis of
extensive factual material on the statistics of in-
dustrial accidents, a systematic analytical ap-
proach to assessing occupational risk of person-
nel at small and medium-sized enterprises is
proposed. An effective and real model of occu-
pational risk analysis is developed, characterized
by the convenience of its implementation in
practice.

Results. In the process of carrying out the re-
search, the basic elements of risk assessment
methodology are substantiated, including matrix
model that allows us to quickly and reliably es-
timate potential occupational risks of the enter-
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HAJIbHbIE PUCKH IIEPCOHANIA HA KOHKPETHBIX PabOuMX
MecTax. B pesynbrare SKCIepUMEHTATIBHON IIPOBEPKU
B YCJIOBMSX ACHCTBYIOLIETO INMPENIPHUATHS 3Ta METO-
JMKa T0Ka3ajla yJOBJIETBOPUTENIBHYIO CXOIUMOCTb C
JAHHBIMU IIPOU3BOJICTBEHHOM IIPAKTHKY.

OOcyxneHne W 3aKimoueHre. B pesynbrare mpose-
JIEHHON paboThl MOIydeHa HaydHO OOOCHOBAaHHAs U
TEXHUUECKU pealM3yeMas Ha IPakTHUKE METOJMKa
OLIEHKH ITpo(heCcCHOHAIBHOTO pHcka. Ee ucnonb3oBa-
HHE B TIPOM3BOJICTBEHHBIX YCIIOBHSX OYIET CIIOCO0-
CTBOBAThH MOBBIIEHNIO 3(DPEKTUBHOCTH MEPOIIPUSITHI
II0 OXpaHe Tpy/ia.

KuroueBbie c¢j10Ba: IpOU3BOJACTBEHHBIA TpaBMa-
TU3M, CHElMalbHAs OLEHKAa YCIOBHHM Tpyda, CHU-
cTeMa YIIpaBlIeHHs OXpaHOH Tpyna, mpodeccuo-
HaJIbHBIN PUCK, MOJEIMPOBAHHUE.

Bseoenue. Oxpana Tpyjaa Ha COBPEMEHHBIX TPE/I-
NPHUATHSAX TPEICTABIISICT COOOM CIIOKHBIA KOMILICKC
B3aMOCBS3aHHBIX OPraHru3allMOHHO-TEXHUYCCKUX
MEPOIPUSATHIA, HAPABICHHBIX HA YITYUIICHHE YCIIO-
BHI TIPO)ECCUOHATIBHOM JIEATEILHOCTH C IIENIBI0 CO-
XpaHEHHUs1 370pOBbsl COTPYAHUKOB. CHCTEMHBIN aHa-
JIMTUYECKUN TOAXON K YYeTy M PacCieIOBAHUIO
HCCUACTHLIX CIIy4acB MNPUHUMACT BO BHUMAHHC OT-
HOILICHUSI JIEMEHTOB, KOTOPBIC B3aUMOJICUCTBYIOT B
npe/erax oolmei mporpaMmbl 6e3omacHocTH [1-4].

B cooTBeTCTBIM € MPUHITMIIAMA CHCTEMHOTO aHa-
m3a ro00M (hakTop, MOTCHIMATBHO OIMACHBIA IS
niepcoHaia, MOXKET ObITh OTHECEH K OJJHOM W3 TISITH
o0Jactel, mpecTaBlIeHHbIX B Ta0. 1.

prise personnel at specific workplaces. The de-
veloped methodology was tested in small enter-
prise, which showed satisfactory convergence
with practical materials.

Discussion and Conclusions. The obtained re-
sults represent a scientifically substantiated and
technically practical method of assessing occu-
pational risk. The introduction of this develop-
ment at small and medium-sized enterprises will
definitely contribute to the improvement of labor
protection.

Keywords: occupational traumatism, special as-
sessment of working conditions, small and me-
dium-sized enterprises, OSH management sys-
tem, occupational risk, modeling.

Introduction. Occupational safety at modern en-
terprises is a complex set of interrelated organiza-
tional and technical measures aimed at improving
the conditions of professional activity in order to
preserve the health of employees. A systematic ana-
Iytical approach to the accounting and investigation
of accidents takes into account the relationships of
elements that will work together within the general
security program [1-4].

In accordance with the principles of system anal-
ysis, any factor potentially hazardous to personnel
may be assigned to one of the five areas presented in
Table. 1.

Tabmuna 1
Table 1
O06nacT ONMacHOCTH
Areas of danger
OmnacHOCTh
Danger
Marepuansi O6opynoBanue Cpena Jromm Cucrema
Materials Equipment Environment People OesonacrocTu
Safety system
Kunkoctu (kucnotsl, me- | Mamunsl, me- | Lllym, Bubpanus, skc- | Corpynnuku, | Ilonuruka 6e3omnac-
JIOYH, TOKCUYHBIC COCAUHC- | XaHU3MBbI, HH- | TPEMAJIbHBIC 3HAUYCHUA |pYKOBOAUTCIIN, HOCTH, IIPOTrpaMMBI,
HUS1), TBEP/IbIE YaCTULIBI CTPYMEHTHI M | TEMIIEPATyp, COCTOSIHHE | KTUEHTHI, IO~ | INIaHBI, IIPOIIECCH,
(mpeBecuHa, METAJUL, TUIACT- | Ap. YCTPOM- | BO3MYIIHOW CPEdbL, 3p- | CTOPOHHHME | MPOLEAYPhl U METO-
Macca), ra3bl (OrHeonacHble CTBa TOHOMHUYECKHUE XapaKTe- JIbl UX peanu3aiuu
U B3PLIBOOIIACHLIE pUCTUKH pabodero Employees,
COEIMHEHNS) Machines, Mecrta managers, | Security policy, pro-
Fluids (acid, alkali, toxic | mechanisms, |Noise, vibration, extreme| clients, others | grams, plans, pro-
compounds), particulate mat-| tools and de- | temperatures, air envi- cesses, procedures
ter (wood, metal, plastics), vices ronment condition, er- and methods of their
gases (flammable and explo- gonomics characteristics realization
sive compounds) of a workplace
. -l
http://bps-journal.ru/ " 22
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OcHOBHas 1eJIb CUCTEMbI OE30MIaCHOCTH TpyJa
— MpeAynpeKIcHUEe HecyacTHhIX ciaydaeB. llon
ONaCHOCTBhIO TOHMUMAETCS YCIIOBHE, COOBITHE WM
00CTOATENILCTBO, KOTOPbIE MOT'YT NPUBECTU K He-
3aIlJIJaHUPOBAHHBIM HE)KEIATEIbHBIM I1OCIIEICTBH-
sIM WK crocoOcTBoBath uM. Llenb mueHTuduka-
IIUM ONACHOCTEH M pa3pabOTKH MpPOrpaMM yIpas-
JEHUs UMH — CJIeJaTh pabodyee MECTO U MIpOM3-
BOJICTBEHHBIEC OIIEPAI[H HACTOJIBKO 0€301MacCHBIMH,
HACKOJIBKO 3TO BO3MOKHO.

CrnenuanpHas onenka ycioBuii Tpyna (COYT)
— 3TO IpoLeaypa, HO3BOJISAIOIIAs COCTABUTh 00b-
eKTUBHOE IIPEJCTABICHHE 00 UMEIIUXci U IOo-
TEHIMAJIBHBIX TPO(PECCHOHANBHBIX pHUCKaX. B
Hacrosee Bpems chopMUpOBaHa CHCTEMa TUrue-
HUYECKOW OLIEHKH NMpO(eccCHOHAIbHOIO pucka. B
YaCTHOCTH, pa3paboTaHbl:

— METOJIMKa IO OIIEHKE PHUCKa IS 3/10pPOBbSI
PaOOTHHKOB;

— Tpoleaypa TMIMEHUYECKOH OLIeHKH (haKTo-
poB paboueil cpelbl, TSHKECTH W HaNpsHKEHHOCTH
TPYZAOBOI'O MpOLECCa MO MOKA3aTeIsIM BPEAHOCTH
Y OIaCHOCTH;

— CaHUTApHO-3MHJIEMUOJIOTUYECKUE TpeOoBa-
HUS K THTUEHUYECKON OLIEHKE YCIOBUU TPyZAa IpU
pacciieZJoBaHUM CiIy4aeB NPOQPECCHOHANbHBIX 3a-
6oneBanuii [2].

Crnenyer yTOYHHUTH, YTO JIEHCTBYIOIIAs IpOLE-
nypa COVYT He mnpeamonaraeT KOMIUIEKCHON
OLIEHKH NpO(EeCCHOHATIBHOIO pHUCKA. DTO JIHUIb
IIEPBOHAYAJIBHBIN 3Tal, KOTOPBIA MO3BOJISAET Olie-
HUTh YCIIOBUS TpyJa U (PYHKIIMOHAIBHOE COCTOS-
HUE pabOTHUKA, UCXOMAS U3 YPOBHEH (PU3UUECKUX,
(U3UKO-XMMHUYECKHUX, DPrOHOMHYECKMX M HHBIX
Bo3zaelcTBUil. Kpurepun npenctaBisioT co0oif
HIOPOTOBbIE YPOBHU BO3AEHCTBUI (pakTOpoB pado-
4yeil cpenpl W Tpynosoro mpouecca. CpaBHeHHE
9THX YpPOBHEHW C (PaKTUUYECKUMH IOKA3aTEeNIIMU
JTa€T BO3MOXKHOCTH OLIEHUTH CTENEHb ONACHOCTH.
Ha mHoOrumx mpowusBojcTBaX COTPYIHUKH IOABEP-
raroTcsl HEOJIAaromnpusTHBIM BO3ACHCTBUSM IIyMa,
uH(pa3Byka, BuOpauuu u np. OIHAKO YCIOBHS
Tpy/Jla Ha TaKUX PabOYMX MECTaxX MOTYT OBIThH Olle-
HEHbl KakK JOIYCTHUMBIE, CJIEI0BATEIbHO, MEPO-
IOPUTHS 110 CHI)KEHHUIO PUCKOB M TpaBMaTH3Ma
pa3pabatbiBatbess He Oynyt [5—7]. B aroii cBsi3u

The main purpose of the occupational safety
system is the prevention of accidents. Danger
means a condition, an event, or circumstance that
can lead to or contribute to unintended adverse
consequences. The purpose of hazard identifica-
tion and risk management programs is to make
the workplace and production operations as safe
as possible.

A special assessment of working conditions
(SAWC) is a procedure that allows creating a
fair view of the existing and potential occupa-
tional risks. Currently, a system of hygienic as-
sessment of occupational risk has been formed.
In particular, the following has been developed:

- methodology for assessing the risk to
workers ' health;

- procedure of hygienic assessment of factors
of working environment, hardness and stressful-
ness of the work process in terms of harm and
danger;

- sanitary and epidemiological requirements
for hygienic assessment of working conditions in
the investigation of cases of occupational diseas-
es [2].

It should be clarified that the current SAWC
procedure does not involve a complex assess-
ment of occupational risk. This is only the initial
stage, which allows you to assess the working
conditions and the functional state of an employ-
ee, based on the levels of physical, physical-
chemical, ergonomic and other effects. Criteria
represent threshold levels of the influence of fac-
tors of working environment and labor process.
A comparison of these levels with actual indices
makes it possible to assess the degree of hazard.
In many industries employees are exposed to the
adverse effects of noise, infrasound, vibration,
etc. However, the working conditions in such
workplaces can be evaluated as allowable, con-
sequently, the measures to reduce risks and inju-
ries will not be developed [5-7]. In this regard,
we believe it is necessary to improve the current
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rnojjaracm HCO6XOI[I/IMBIM COBCPUICHCTBOBATH JIen-

CTBYIOILYIO CUCTEMY OXpPaHbI TPy/ia.

Mamepuanvt u memoodwvt. OCHOBOU HCCIIEIOBA-
HUM TOCITYXUIKW MaTepuanbl DeaepaibHON CIyX-
OBl TOCYJapCTBEHHOHN CTaTUCTHKH, HAy4HBIE pado-
Thl POCCHUHCKHX CIEIMAIUCTOB B cdepe Oe3ormac-
HOCTH JKU3HE/ICATEIIBHOCTH, a TaK)KE€ OTYETHI MOJI-
pa3zieneHuii o oXpaHe Tpyaa NpeanpusTUd MaJlo-
T'O ¥ cpeiHero Ou3Heca.

Jlis mosydeHus: JOCTOBEPHBIX OLIEHOK YPOBHS
0€30MaCHOCTH YCIIOBHH TpyAa HCHOIb30BAIUCH
COBPEMEHHBIE TEOPETUUYECKHE U IKCIIEPUMEHTAIb-
HbIE METOJIbl: CUCTEMHBIH aHalIHM3, METOABI MaTe-
MaTHYECKOW CTaTUCTHKH, KOMIIBIOTEPHOE MOJie-
JMPOBaHUE, ayIUT pabOUYUX MECT, CUHTE3 Pe3ylib-
TaTOB, BepU(UKAIMs TEXHOJIOTUH OLIEHKU B IPO-
M3BOJICTBEHHBIX yCIOBHUSX.

Pezynomamur uccnedosanus. B oreuecTBeHHOM
pakTHKe Hambosee pacmupoctpaneHsl (60 %) de-
ThIpe MPHUYUHBI HECYACTHBIX CIY4aeB CO CMeEp-
TEIBHBIM UCXOJIOM (pHC. 1).

system of occupational safety.

Materials and methods. The basis of the re-
search was the materials of the Federal State Sta-
tistics Service, the scientific work of Russian
specialists in the field of life safety, as well as
the reports of the departments for occupational

safety of small and medium-sized businesses.
Modern theoretical and experimental methods
were used to obtain reliable estimates of the level
of safety of working conditions: system analysis,
methods of mathematical statistics, computer
modeling, audit of workplaces, synthesis of re-
sults, verification of assessment technologies in

production conditions.

Research result. In domestic practice, the
most common (60 %) are four causes of fatal ac-

cidents (Fig. 1).

HeynoBnerBoputenbHas op-
raHu3alus Mporu3BOACTBEH-
HBIX paboT
Hapyienue npaBui 1opox-
HOTO IBHKCHUS
Hapymenne paboTHrKOM
TPYAOBOTO pacropsiika u
JUCLMILIMHEL Tpy1a

TexHosornyeckrne U TEXHO-
TeHHBIC (haKTOPHI

WHble nprymrHbL, KiIaccu(u-

[IUPOBaHHBIE IT0 MaTepUaIaM

paccliefoBaHus HeCYaCTHBIX
ClIy4acB

Poor organization of
production work

Violation of traffic
rules
Violation of the em-
ployee's labor regula-
tions and labor disci-
pline
Technological and
technogenic factors

Other causes classified
according to the mate-
rials of accidents in-
vestigation

Puc. 1. IIpyunHbl HECYACTHBIX CIIyY4aeB CO CMEPTENbHBIM HcXoa0M B Poccuu (manubie 3a 2016 roxm)

Fig. 1. Causes of fatal accidents in Russia in 2016

J4 K

aHamm3a Juarpammbl  cremyeT, uto 53 %
HECYACTHBIX K€ CIy4aeB €€ OOYyCIIOBJIEHBI NMPUUYMHAMU
€€ OpPraHU3alMOHHOTO XapaKTepa U YeJIOBEYeCKUM (ak-
TopoM. M3-3a UM HEYHAOBIETBOPUTEILHON €€ OpraHu3a-
MM K€ MIPOU3BOJICTBA HE paboT 1 B 2016 HY roIy e
MPOU30IIEN K€ TMOYTH MEX KaXKIbIi BO TPETUH
HecuacTHeI ke ciydait (32 %). [lpuumnamu 7 %
HECYACTHBIX K€ CIIy4aeB K€ CTaJIM TEXHOJOTMYECKHe U
TEXHOT€HHBIE (PaKTOPBL.

IIpoBeneHHbBIN aBTOpaMH aHAIU3 MMO3BOJIAJ YCTAHO-
BUTh, uTO B cpaBHEHHU ¢ COYT MHCTPYMEHTHI OLICHKU
po()ECCHOHANIBHBIX PUCKOB O0NIAJAalOT PSIOM TIpe-
UMYIIECTB: OHM 0OJiee POCTHI B UCIIONB30BAHUH U TIPH

http://bps-journal.ru/ 5

From the analysis of the diagram it follows
that 53% of accidents are caused by the organ-
izational reasons and human factor. In 2016
almost every third accident (32 %) occurred
due to poor organization of work. The causes
of 7% of accidents were technological and

technogenic factors.

The analysis carried out by the authors al-
lowed them to establish that in comparison
with SAWC the tools of occupational risk as-
sessment have a number of advantages: they
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HEOOXOIMMOCTH MOTYT JIOPadaThIBaThCS C Y4€TOM KOH-
KpeTHBIX yciioBui Tpyna. Kpome Toro, kak mpasuio,
NPUMEHEHHE PAcCMAaTpPUBAEMOIO WHCTPYMEHTapHsi He
TpeOyeT CeluaIbHBIX TEXHUICCKIX 3HAHUN U BBICOKOH
KBATM(UKAIMK: JOCTATOYHO KPAaTKOBPEMEHHOro 00y-
YEHUsI CIELMAIICTOB U PYKOBOJUTEINIEH CPEHErO 3Be-
Ha. Cucrema ynpasieHusi IpoheCCHOHATBHBIMU PUCKA-
MH M300pakeHa Ha puc. 2.

are easier to use and, if necessary, can be up-
dated taking into account specific working
conditions. In addition, as a rule, the use of
tools does not require special technical
knowledge and high qualification: short-term
training of specialists and middle managers is
enough. Figure 2 shows professional risk
management system.

Determination of factors of professional influence caused by
the production process and the degree of harmfuiness and danger

Onpeaenexne $axTopos NPOGECCHOHANEHOTD BO3ZERCTBHA

06YCNOBNEHHLIX NPOMIBOACTEEHMLIM NPOLSCCOM 1 CTENENLIO BPOAHOCTH 1 ONACHOCTH

QDopMHPOBAHNE CTPATEMM

8 ofinactn oxpawsl Tpysa
Strategy formation in the field
occupational safety

Minimization of occupation
\ alsafety cost and production efficiency

\_ improvement
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in the process of occupational
riskmanagement as sessment

8 NPOYECC OUSHKN
YNPaBNEHHA
npoeccHoHaNbHBIMK
pHCKaMN

Puc. 2. Cucrema ynpasieHus npoheCcCHOHaIbHBIMUA PUCKAMH

Fig. 2. Occupational Risk Management System

OrnieHKa MO3BOJISIET MPOBEPUTH, HE MPEBBIMIAIOT
JU PUCKH JOMYCTUMBIM YypoBeHb. B Hacrosmee
Bpemsi B Poccuiickoit denepanii HET COTIaCOBaH-
HbIX KPUTEPUEB OLEHKH TPUEMIIEMOCTH PUCKOB
MPOU3BOJICTBEHHOTO TpaBMmaTtu3Ma. YToObl cocra-
BUTH IIPE/ICTABICHUE O OTEHIIMAIIBHON OMAaCHOCTH,
MPUMEHSIOTCS Takue OOOOIICHHBIE TOKA3aTelu,
KaK:

— YpPOBEHb TpaBMaTHU3Ma Ha MPOU3BOJICTBE,

— KOJIMYECTBO YEIIOBEKO-THEH HEeTpya0Ccmoco0-
HOCTH B pacueTe Ha OJIHOTO MOCTPA/IaBIIIETO,

— MOKa3aTeilb MPOU3BOJACTBEHHOTO TpaBMaTH3-
Ma CO CMEpPTEIbHBIM UCXOJIOM H T. [I.

JlanHbIE CBENEHHS TO3BOJISIOT CPAaBHUBATH CH-
Tyaluio Mo OTpacisaM 00 MO BHAAM SKOHOMHYE-
CKOH nesirenbHOCTA. OQHAKO MO0 HUM HEBO3MOYKHO
CyIUTh O NPUEMIIEMOCTH WM HENPUEMIIEMOCTH
MpOo(eCCHOHAIBHBIX PUCKOB, OIEHHWBATh YPOBEHB
OMMACHOCTH (paKTOPOB TpaBMaTHU3Ma, U ITO MPEMST-
CTBYET pa3palbOTKe W pean3alii aJIeKBaTHBIX Mep

The assessment allows us to check whether the
risks do not exceed the allowable level. Currently,
there are no agreed criteria for assessing the ap-
plicability of occupational injury risks in the Rus-
sian Federation. In order to gain an understanding
of the potential hazards, the following generalized
indices are used:

- the level of injuries in the workplace,

- number of man- days of incapacity for work
per one injured person,

- index of fatal occupational injuries, etc.

These data allow us to compare the situation by
industry or by type of economic activity. However,
it is impossible to judge the acceptability or unac-
ceptability of occupational risks, to assess the level
of risk factors of injury, and this prevents the devel-
opment and implementation of adequate protective
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3ammThl. Hioke mpuBeeHa cpaBHUTEIbHAS Tabauma Mmeasures. There is also a comparative table for two
asyx npoueayp: COYT u ouenkn npodeccuonans- procedures: SAWC and occupational risk assess-

HBIX PHCKOB. ments
Tabumma 2
Table 2
Cpasuenue npoueayp COYT u oueHkr npodecCHoHaNbHBIX PUCKOB
Comparison of SAWC procedures and occupational risk assessment
CriennanbHast OLIEHKa yCIOBUI Tpyaa Onenka mpogecCHOHATBHBIX PHCKOB
Special assessment of working conditions Occupational risk assessment
I'uruennyeckast oneHka yciaoBuil Tpyna (MHCTpy- | KonmdecTBeHHas OlleHKA pUCKOB IPUUMHEHUS
MCHTaJIbHBIC 3aMEPbl KOHKPETHBIX IIPOU3BOJCTBCH- Bp€aa 3410pOBbIO
HBIX (DAaKTOPOB M pacueT Kiacca OMacHOCTH) Quantitative assessment of health risks
Hygienic assessment of working conditions (instru-
mental measurements of specific production factors
and calculation of hazard class)
[TpoBepsieTcst KOHKpETHOE pabodee MeCTO [IpoBepsieTcs B 11€7I0M JIeATEILHOCTh PAOOTHH-
The specific workplace is checked Ka ¢ TOYKH 3PCHHUS OMIAaCHOCTH, KOTOPOI OH

IMoABCPracTcCAa
Worker’s activity from the point of view of haz-
ard to which he is exposed is checked in gen-

eral
PazpaboTka MeponpusTUii IO CHUYKEHUIO BO3JIEH- YrpaiieHue puckamu, pa3padboTka mpo-
CTBHA OIIACHBIX U BPCAHBIX IIPOU3BOJCTBCHHLIX I'paMMBbI MepOHpI/I}ITI/Iﬁ 110 YIIpaBJICHUIO
¢bakTopoB pUCKaMu, KOPPEKTUPOBKA U pa3paboTka 0o-
nee 3G(HEKTUBHBIX MEP 10 CHUKEHHUIO PUC-
Development of measures to reduce the impact of KOB M 3aII[UThI OT HUX
hazardous and harmful production factors Risk management, development of a pro-

gram of measures for risk management, ad-

justment and development of more effective

measures to reduce risks and protect against
them

IIpoBoauTes oquH pas B S neT [IpoBoauTCS €XKEroaHo WK 10 Mepe Heoo-

XO0JUMOCTHU

Held once every 5 years
Held annually or when necessar
[IpoBoauTcs crienuanu3upoBaHHON opranuzanueil | [IpoBoautces camum npeanpusTueM (Ciayx-
0011 oxpanbl Tpyzaa)

Is carried out by a specialized organization Is carried out by the enterprise (occupation-
al safety and health division)

Jlns olleHKH MpOQecCHOHATBHBIX PHCKOB KpH- In order to assess occupational risks, the crite-
TEpUU UX MPUEMIIEMOCTH CPABHUBAIOTCS C PE3YJib- ria for their acceptability are compared with the
TaTamMH aHanu3a. [IpeacTaBneHHBIA MOAXO MPe- results of the analysis. The presented approach
HoJiaraeT HaJu4dhe JOCTOBEPHBIX CTATHCTHYCCKUX assumes the availability of reliable statistical data
JAHHBIX O BO3MOJKHBIX JHUCKPETHBIX 3HAYCHHSIX on possible discrete values of damage and on its
yiepba u 0 ero BeposTHOCTH. OJHAKO B HACTOS- probability. However, such information is cur-
1Iee BpeMsi Takast ”H)OpMAIHs OTCYTCTBYET. rently lacking.

Ananu3 meroauk pucka [8—11] mo3BosseT pe- The analysis of methods of risk [8-11] allows
KOMEH/IOBaTh JJIsl MPAKTUYECKOTO BHEIPEHUS Ha us to recommend security matrix for the occupa-
OPEANpUATHIX MajJoro U cpeaHero Ou3Heca MaT- tional safety for practical implementation at

¥
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puily 6€30MacHOCTH 110 OXpaHe TPyAa. ITa MOJIEIb
OCHOBaHa Ha MaTpPHIIE PHCKOB B CHCTEME KOODPIH-
HAT «BEPOSATHOCTH COOBITHS — MOCIEACTBUS CO-
ObITHS» (pHC. 3).

small and medium-sized enterprises. This model
is based on the risk matrix in the coordinate sys-
tem "probability of existence - consequences of
the event” (Fig. 3).

OueHb 4acTo 6.; CP BP OBP OBP OBP
Veryoften 5| . = 5 10 15 20 25
S O
Boicokas vactora| & g HP cP BP BP OBP
High frequency 4 | o g 4 8 12 16 20
Q=
CpeaHan vacToTa o S OHP HP CP BP OBP
Average frequency 3 £ o8 3 6 9 12 15
0 =
O =
Huskan vacTota I o OHP HP HP cn BP
Low frequency 2 E _g 2 - 6 8 10
O O
OueHb pegko % Qa OHP OHP OHP HP CP
Veryrarely 2| m 1 2 3 4 5
-
MocneacTaua cobbliTua (S)
Consequences of the event
OueHb Nerxue Cpeaneit 3Hayu- OueHb
nerkve i TAKECTH TENbHbIE TRKENbIE
Very low 1 2 Medium 3 Significant 4 Very high 5

Puc. 3. Marpuna ouenku pucko: OHP — ouens Huskuit puck; HP — nuskuit puck; CP — cpennmii puck; BP —
BbICOKHIA prick; OBP — odeHp BrICOKHMI pHCK
Fig. 3. Risk assessment matrix: OHP is a very low risk; HP is a low risk; CP is the average risk; BP is a high risk;
OBP is a very high risk

Taxkum 00pazom, BEpOATHOCTH U MOCIEACTBUSIM
HE)KEJIaTeIbHOTO WJIM OMACHOTO COOBITHS YCIOBHO
MOYKHO MPHUCBOUTH OJHY M3 ISATH KaTEropui: Mu-
HUMaJIbHAasl, HU3Kasi, CPEeIHssSA, BHICOKAs M MaKCH-
MaslbHas. DTHUM KaTETOPHSM TPUCBAUBAIOTCS CO-
OTBETCTBYIOIIME IIBETa OMACHOCTH WM OaJlibl,
Hanpumep, ot 1 g0 5.

Benunuuna pucka (R) onpenensercst no ¢popmy-
ae:

R=P xS,

rae P — kodpGUIUEHT BEPOSITHOCTH COOBITHS;
S — ko3¢ HUIHEHT TOCTIEeICTBUS COOBITHS.

Pucky Taxke yCIOBHO MOKHO MPHCBOHUTH OJHY
U3 MIATH KaTeropuil: MUHUMAaJbHBIA (OYE€Hb HU3-
KWi), HU3KWA, CPEIHUN, BHICOKUA W MaKCHMaJlb-
HBIi (O4YEeHb BBICOKWH). JlOMycTUMBI HUBKHH U
YMEPEHHBIM PHCK, OJHAKO B IOCIEIHEM Cllydyae
HEOO0XO/MMO TPOBOAUTH IOCTOSIHHBIM MOHUTO-
punr. Ilpu cpeaHeM ypoBHE pHCKa OpraHHU3aLUU
HE00X0/IMMO 3aIVIAaHUPOBATH MEPOIPUSATHUS IO €T

Thus, the probabilities and consequences of
undesirable or dangerous activity can be condi-
tionally assigned to one of five categories: mini-
mum, low, medium, high and maximum. These
categories are assigned to the appropriate color
of danger or marks, for example, from 1 to 5.

The risk value (R) is determined by the for-
mula:

R=P xS§,

where P is the probability of the event; S is
the coefficient of the consequences of the event.

Risk can also be conditionally assigned to one
of five categories: minimum (very low), low,
medium, high and maximum (very high). Let us
assume that the risk is low and moderate, but in
the latter case, it is necessary to carry out contin-
uous monitoring. At the average level of risk, the
organization should plan actions for its reduction
and specify terms of their accomplishment. High

http://bps-journal.ru/ t
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CHIDKEHHMIO U 0003HAUYUTh CPOKU UX BBHIMOJTHEHUS.
Bricokumii puck HemomycTuM. UTOOBI CBECTH €T0 K
NPUEMIIEMOMY YpPOBHIO, TpeOyeTcsl 3HAaYMTENIbHO
MOBBICUTH 3PHEKTUBHOCTD YIPABICHUS PUCKAMH.

Ot1nvureM npeiaraéMoil aBTopaMu pacueTHOU
MOJIENI  SIBJIACTCS TNPUMEHEHHE Kod(pHUIMeHTa
IIPENOTBPALEHUsT OITAaCHOCTH K, KOTOpBINM Xapak-
TEPU3yET CPEJCTBA 3AIUUTHI U MO3BOJIET OLIEHUTh
YPOBHHM pHUCKOB Ooisiee poctoBepHo. K, moxer
UMeTh caenayroue 3HadeHusi: 0,1 — BBICOKMIA
YPOBEHb 3aIUTHOTO (akTtopa (HET HEOOXOAMMO-
CTH B JIOTIOJHUTEIBHBIX MEPOIPHUATHIX 110 OXpaHe
Tpyna); 0,5 — cpeaHuii ypoBeHb 3alTUTHOTO (hak-
topa; 0,8 — HU3KHI ypOBEHb 3ALIUTHOIO (PAKTO-
pa; 1 — 3amuTHBIE (HaKTOPBI OTCYTCTBYIOT.

Jdns kaxaod mpodeccun cocTaBisieTcss co0-
CTBEHHBII IIJIaH YIPaBIEHUs puUcCKamu. B crenu-
QIBHYIO PAaCUYeTHYIO TaOJIMILy 3aHOCSTCS pe3yJibTa-
ThI OLIEHKH YPOBHS PUCKOB 10 OXpaHe TpyJa U Xa-
PaKTEPUCTUKH 3aIUTHBIX (PAKTOPOB (B TOM YHCIIE
Mep 3allUThl U CPEICTB WHIUBUAYAIbHOW 3alllu-
Thl). Ha OCHOBE 3THUX JAHHBIX OMNpENENeTCs KO-
3¢ (UIMEHT MPEAOTBPAICHUS OIMACHOCTH W pac-
CUMTBHIBACTCS 3HAUEHUE PUCKa:

R=P x§ xK,.

Coznmannas mojnens Obiia onpoboBana B OO0
«Mwneposckoe XIIII» Ha paGouem Mmecte cTap-
niero macrepa. Pe3ynbpTaTsl pacueToB BHU3YyaJIU3H-
poBaHbI Ha pHuc. 4.
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risk is unacceptable. The reduction of it to an ac-
ceptable level requires a significant increase in
the effectiveness of risk management.

The peculiarity of the calculation model pro-

posed by the authors is the use of hazard preven-
tion coefficient K,, which characterizes the
means of protection and allows us to estimate the
risk levels more reliably. K;, can have the follow-
ing values: 0.1 - high level of protective factor
(there is no need for additional measures for oc-
cupational safety); 0.5 - average level of protec-
tive factor; 0.8 - low level of protective factor; 1
- protective factors are absent.

Each profession has its own risk management
plan. The special calculation table contains the
results of the assessment of risks levels of occu-
pational safety and characteristics of protective
factors (including protective measures and per-
sonal protective equipment). On the basis of the-
se data, hazard prevention coefficient is deter-
mined and the risk value is calculated:

R=P x§ xK.

The created model was tested in LLC "Mil-

lerovo cereal receiving station™ on a foreman

workplace. The calculation results are visualized
in Fig. 4.

s o
s
]

-]
L]

/

i
]

Ln
[}

—YOOBEHL PMCKE

$a
[}

/
]

L
[}

Fad
[}

Risk level
-'f K / YpoBeHb pHMCKa
/ / \ / C koshdrumeHTom
NpeacTspalWLEHna
f \.—-‘J ONacHoCTH

=
[ ]

The probability of an accident, %
BepoATHOCTE HEcYacTHOTO cny4an
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The severity of the consequences, the number of victims

Puc. 4. CpaBHeHue ypoBHE#l prcka ¢ KOIQPHUIMEHTOM MPEOTBPAIICHUS OITACHOCTH U 6e3 Hero

Fig. 4. Comparison of risk levels with a hazard prevention factor and without it
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Ecnu ypoBeHb pHCKa, pacCUMTaHHBIN MO (hop-
myne ¢ yueroMm Ky, ynoBierBopsier TpeOGOBaHUSIM
0e30MacHOCTH, B JaJbHEHIIEM HUCCIeI0OBAaHUN HET
HeoOxoauMocTu. B mpoTuBHOM ciydae cienyet
IIPOBECTH HOBYKO OLICHKY pHuCKa. Jl0CTOMHCTBOM
IIPEJICTABICHHON MOJIENH SIBJISETCS BO3MOXKHOCTh
OLIGHKM BCEX IMOTEHIUAIBHBIX COOBITHI HpU pea-
JU3alMU JTIOOBIX BBISBJICHHBIX OMACHOCTEH C TO-
MOILBIO LIKAJIbI, €IMHOM JUIsl OpraHu3alnu.

Oo0cy:xnenne u 3akaoudenus. [Ipennmaraemas
CHUCTEMa OLICHKH YPOBHS PUCKOB BKJIIOYAET KOM-
IJIEKC MTOKA3aTeNe:

— ONpEeleJICHUE BEPOATHOCTU BO3ACHCTBUS
OIaCHOW CUTyaluu;

— OCHOBHOH (haKTOP MOBBIIIEHHOTO PUCKA;

— YpOBEHb pHUCKa Ha JaHHOM paboueM MecCTe.

[IpocroTta u ynoOCTBO AaHHOM METOAMKH I103-
BOJIAIOT paboTaTh C¢ HEW Kak CHENUaINCTaM II0
OXpaHe Tpyla, TaK U PSAOOBBIM COTPYAHHKAM,
MPOULIEIIINM KpaTKoCcpoyHoe oOyueHue. Monenb
MPUMEHMMA Ha POCCUHCKHUX MPEAIPUATHUAX Majo-
r'O U CpeqHero ousHeca.
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4. TIporHo3upoBaHHE COCTOSHHS TexXHOC(eEp-

If the risk level calculated by the K, formula
satisfies the safety requirements, there is no need
for further investigation. Otherwise, a new risk
assessment should be carried out. The advantage
of the presented model is the ability to assess all
potential events in the implementation of any of
the identified hazards using a single scale for the
organization.

Discussion and conclusion. The proposed
risk assessment framework includes a set of indi-
ces:

- determination of the likelihood of exposure
to a hazardous situation;

- the main factor of the increased risk;

- the level of risk in the workplace.

The simplicity and the convenience of this
technique allow specialists in occupational safety
as well as ordinary employees who have under-
gone short-term training working with it. The
model is applicable to Russian small and medi-
um-sized enterprises.
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