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Abstract. This article presents a study on estimating the effectiveness of occupational safety and health
(OSH) cost accounting and analysis systems at the enterprise level using statistical and modeling methods. The
research adapts approaches previously applied in modeling social processes to the OSH domain, including the
construction of empirical dependencies, selection of functional forms (linear, exponential, logarithmic, power,
rational), and parameter estimation through the least squares method. Statistical data on OSH expenditures,
workplace incidents, and risk factors were analyzed to identify functional relationships between costs and
outcomes, such as reduced accident rates and improved productivity. Scenario forecasting was applied to
develop pessimistic and optimistic projections based on Wald’s criterion, allowing for a more robust evaluation
of cost efficiency. The results demonstrate both successful practices and problematic aspects, offering
statistically grounded recommendations for optimizing OSH cost accounting systems. The findings are expected
to be of practical value for managers, OSH and risk management specialists, and researchers, contributing to
evidence-based strategies for enhancing workplace safety and efficiency.

Keywords: Occupational safety and health (OSH), Cost accounting, Statistical methods, Empirical
models, Risk management, Forecasting, Efficiency assessment, Enterprise management.

Main provisions. This study highlights the importance of systematically assessing
occupational safety and health (OSH) costs in order to prevent hidden financial losses
associated with workplace accidents and diseases. The research framework distinguishes
between direct and indirect costs and proposes a three-stage methodology comprising data
collection, indicator analysis, and integral evaluation. Building upon mathematical modeling
techniques, empirical functional dependencies were constructed to describe the relationship
between OSH expenditures and performance outcomes. Various forms of functions (linear,
exponential, logarithmic, power, rational) were tested, and the most adequate models were
selected using the least squares method to minimize approximation errors. Scenario
forecasting was applied through pessimistic and optimistic projections, based on Wald’s
criterion, which allowed for a more robust assessment of efficiency under uncertainty.
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For integral evaluation, four approaches were employed: the ratio of positive and
negative indicators, the weighted arithmetic mean, the weighted geometric mean, and
Harrington’s desirability function. The findings emphasize that the adequacy of the chosen
functional models, the degree of automation in data processing, and integration into enterprise
management systems are critical factors for effective OSH cost accounting. The research
provides statistically grounded recommendations, including the adoption of modern digital
technologies, advanced training of specialists, and the adaptation of international practices.
These measures contribute to more reliable prevention of occupational risks, reduction in
workplace injuries, and improvement of overall economic efficiency.

Introduction. Insufficient funding for measures aimed at improving working
conditions and occupational safety often leads to hidden but substantial financial losses for
employers. These losses accumulate gradually and may remain unnoticed until irreversible
consequences arise in the form of workforce health deterioration and decreased productivity.
To prevent such outcomes, it is essential to analyze occupational safety and health (OSH)
costs proactively, focusing on a priori evaluation rather than only on a posteriori assessments
after incidents have occurred.

In the Russian context, only a limited number of organizations systematically assess
and professionally manage OSH-related expenditures. Domestic literature on the economics
of occupational safety rarely addresses this issue, whereas international research has
developed and implemented various cost analysis methodologies. Notable contributions in
this field have been made by A. Veltri and D. Ramsay [1], while Finnish researchers such as
P. Dorman [2], J. Rantanen [3], Per G.P. Ericson [4], A. Ahlgvist [5], and others have also
provided significant insights. Their studies emphasize the importance of integrating cost
analysis into occupational health and safety management to enhance both preventive
measures and organizational efficiency.

Current regulatory frameworks in Russia and many other countries remain primarily
compliance-driven, focusing on mandatory norms, quantitative indicators of workplace
accidents, and violations detected by supervisory authorities. This reactive approach
prioritizes addressing consequences rather than identifying and eliminating the root causes of
unsafe working conditions. As a result, occupational safety is often reduced to a numerical
accounting of injuries instead of being understood as a proactive system aimed at minimizing
risks.

In the broader sense, occupational safety can be defined as a condition of the working
environment where adherence to standards, requirements, safety regulations, and
technological protocols minimizes the likelihood of injuries, occupational diseases, or other
health impairments.

The purpose of this study is to evaluate the effectiveness of OSH cost accounting and
analysis systems at the enterprise level and to propose a methodological framework for
optimizing budget allocation in this area. To achieve this, the research combines a review of
domestic and international literature, comparative analysis of OSH cost management
practices, and expert interviews with professionals in occupational safety and economics. This
integrated approach provides both theoretical grounding and practical insights into efficiency
assessment.

It is hypothesized that systematic accounting and analysis of OSH expenditures,
supported by statistical methods and modern technologies, and integrated into enterprise
management structures, lead to measurable improvements in workplace safety, reductions in
occupational injuries and diseases, and tangible economic benefits.
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The study develops a comprehensive methodology for evaluating the efficiency of
OSH cost budgeting, structured into three stages: data collection, indicator analysis, and
integral assessment. This methodology has been tested using international best practices and
domestic data, demonstrating its applicability in identifying key efficiency indicators,
quantifying economic effects, and formulating practical recommendations for enterprises.

Literature review. The issue of occupational safety and health (OSH) cost accounting
and analysis has received uneven attention in academic research. In Russia and Kazakhstan,
studies on the economics of occupational safety remain relatively limited, and only a small
number of organizations systematically evaluate OSH expenditures. Consequently, prevailing
approaches are often restricted to regulatory compliance and quantitative recording of
incidents, rather than to proactive financial and managerial analysis.

In contrast, international research offers more advanced frameworks that have been
both theoretically developed and practically tested. In the United States, studies by A. Veltri
and D. Ramsay [1] demonstrated the importance of integrating OSH costs into enterprise
management systems, showing that preventive investments in safety generate significant
long-term financial returns. Finnish scholars, including P. Dorman [2], J. Rantanen [3], Per
G.P. Ericson [4], and A. Ahlqvist [5], contributed substantially to the development of
methodologies linking OSH expenditures with broader measures of economic performance
and productivity. Their work highlights the significance of preventive measures,
comprehensive risk management strategies, and the growing role of automation in data
collection and analysis.

Recent literature also emphasizes the classification of OSH costs into direct and
indirect categories. Direct costs typically include expenditures on protective equipment,
medical examinations, and training, while indirect costs stem from reduced productivity, sick
leave, and compensation for occupational injuries or diseases. This classification underscores
the necessity for assessment methodologies that combine both microeconomic (enterprise-
level) and macroeconomic (sectoral or national-level) perspectives.

In addition to academic contributions, international standards play a pivotal role in
shaping OSH cost accounting practices. The International Labour Organization (ILO) has
consistently highlighted the economic dimension of occupational safety and health,
particularly through Convention No. 102 on minimum standards of social security and
Convention No. 155 on occupational safety and health. These conventions stress the
integration of financial mechanisms with preventive policies. Moreover, the 1SO 45001:2018
standard on Occupational Health and Safety Management Systems provides a widely
recognized framework for incorporating safety costs into enterprise management. It
emphasizes risk-based thinking, continual improvement, and the use of measurable
performance indicators.

Despite the progress of international research and the adoption of global standards, a
significant gap remains in tailoring these methodologies to the specific conditions of
enterprises in Russia and Kazakhstan. The existing literature indicates the need for systematic
approaches that integrate statistical methods, comparative analysis, and comprehensive
evaluation techniques in order to enhance the economic efficiency of OSH measures and
improve overall workplace safety.

Materials and Methods. The methodological framework of this study is based on the
integration of statistical analysis, mathematical modeling, and comparative evaluation
techniques. The research was conducted in several stages:

1. Data Collection. Statistical data were obtained from enterprise-level reports on
occupational safety and health (OSH) expenditures, including both direct costs (personal
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protective equipment, medical examinations, training, insurance contributions) and indirect
costs (loss of productivity, sick leave, compensation for occupational injuries and diseases).
Additional data were drawn from official national statistics and international reports to ensure
comparability.

2. Construction of Empirical Dependencies. To describe the relationship between
OSH expenditures and performance outcomes (accident frequency, workplace injuries,
economic efficiency), various functional forms were tested Linear, Exponential, Logarithmic,
Power, Hyperbolic, Rational functions [6 — 12].

The most suitable model was selected by minimizing approximation errors using the
least squares method [13].

When necessary, nonlinear functions are transformed into linear forms for
computational convenience.

3. Scenario Forecasting. To account for uncertainty in OSH efficiency evaluation,
pessimistic and optimistic projections were developed based on Wald’s criterion [14 — 15].
This approach allowed the identification of best- and worst-case scenarios for cost
effectiveness.

4. Integral Evaluation. Efficiency was assessed using four approaches:

— ratio of positive and negative indicators,
weighted arithmetic mean,

— weighted geometric mean,

— Harrington’s desirability function.

These methods ensured both a quantitative and qualitative assessment of OSH cost
effectiveness.

5. Comparative and Expert Analysis. International best practices (ILO conventions,
ISO 45001:2018 standards) were compared with domestic approaches. Expert interviews with
OSH specialists and economists were used to validate the methodology and refine practical
recommendations.

This combination of statistical tools, empirical modeling, and scenario-based
forecasting provided a comprehensive methodological framework for evaluating OSH cost
accounting and analysis systems.

Results and Discussion. The application of the proposed methodology allowed for a
comprehensive evaluation of occupational safety and health (OSH) cost accounting systems at
the enterprise level.

1. Empirical Models of Cost-Outcome Relationships. The analysis of enterprise-level
data revealed statistically significant relationships between OSH expenditures and workplace
safety outcomes. Preventive investments — including employee training, personal protective
equipment (PPE), and medical examinations — were strongly associated with reductions in
accident frequency and lost working days, while also contributing to productivity growth.

Table 1 —Enterprise Data on OSH Expenditures and Outcomes

Year OSH Expenditures (mIn | Accident Frequency (cases Lost Working Productivity Index
T) per 1000 employees) Days (baseline=100)
2021 45.2 12 1,320 100
2022 52.7 9 1,010 105
2023 58.3 7 860 109
2024 64.1 6 745 113
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The data in Table 1 clearly illustrate that higher OSH expenditures are associated with
a steady reduction in both accident frequency and lost working days, alongside gradual
improvements in productivity.

To formalize these relationships, several functional forms were tested (linear,
exponential, logarithmic, power). The adequacy of each model was determined using the least
squares method, which minimizes residual errors and ensures reliable parameter estimation.

Table 2 — Comparison of Functional Forms for Cost-Outcome Modeling

. Best-Fit Function Coefficient of .
Enterprise Tested Models (based on LSM) Determination (R?) Interpretation
Linear . Proportional  reduction in
A y=a+hx Linear 0.84 accidents with cost growth
B Linear, Exponential 0.91 Stronger effect of
Exponential y = ag™ ' investments at higher levels
Linear, Logarithmic H'gh efficiency .Of. .|n|F|aI
C S > 0.87 investments, diminishing
Logarithmic y =a+ bin(x)
returns later
Nonlinear scaling effect
D Linear, Power Power (y = ax®) 0.89 between costs and safety
outcomes

As shown in Table 2, the best-fitting models varied by enterprise: in some cases, a
linear dependence was sufficient, while in others exponential or logarithmic models provided
a more precise approximation.

To illustrate the identified dependencies, a graphical analysis was performed. Figures
1-3 present the dynamics of OSH expenditures in relation to accident frequency, lost working
days, and productivity. These visualizations complement the tabular results and demonstrate
how preventive investments translate into measurable safety and economic outcomes.
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Figure 1 — OSH Expenditures vs. Accident Frequency

As shown in Figure 1, there is a clear downward trend in accident frequency as OSH
expenditures increase. This suggests that preventive measures, when adequately funded,
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produce a tangible reduction in workplace incidents. However, accident frequency alone does
not fully capture the economic dimension of safety outcomes, which necessitates examining
the indicator of lost working days.
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Figure 2 — OSH Expenditures vs. Lost Working Days

Figure 2 demonstrates that higher OSH investments significantly reduce the number of
lost working days. This effect not only improves workforce health and safety but also directly
impacts enterprise efficiency by minimizing disruptions to production processes. At the same
time, efficiency improvements should also be assessed through broader performance
indicators, such as productivity.
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Figure 3 — OSH Expenditures vs. Productivity Index
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As illustrated in Figure 3, preventive investments in OSH contribute to a steady
increase in productivity. This confirms that expenditures in occupational safety are not merely
a compliance requirement but represent a strategic investment with measurable returns. Taken
together, Figures 1-3 provide strong evidence of the economic and safety benefits of
systematic OSH cost allocation, thereby justifying the use of empirical modeling for
enterprise-level decision-making.

2. Forecasting Scenarios. The evaluation of occupational safety and health (OSH)
expenditures is inevitably associated with uncertainty, as the outcomes depend on both
internal and external factors: the quality of implementation, the level of managerial support,
the degree of automation, and the overall safety culture within the enterprise. To address this
uncertainty, scenario forecasting was applied using Wald’s criterion of pessimism, which
allows for assessing efficiency in both unfavorable and favorable circumstances.

In the pessimistic case, OSH expenditures are assumed to have minimal effectiveness.
This situation may occur when preventive measures are implemented formally, without
proper monitoring or integration into enterprise processes. As a result, expenditures are
treated as costs with little return, accident frequency remains high, and economic benefits are
limited.

In the optimistic case, OSH expenditures are fully integrated into enterprise
management systems. Preventive measures are systematically planned, monitored, and
continuously improved. As a result, accident frequency declines sharply, lost working days
are reduced, and productivity grows steadily. Here, OSH expenditures generate not only
social but also measurable economic returns.

These contrasting scenarios provide decision-makers with a realistic range of potential
outcomes. By considering both pessimistic and optimistic projections (see Table 3),
enterprises can identify risks, plan resource allocation more effectively, and justify
investments in occupational safety.

Table 3 - Forecasting Scenarios of OSH Efficiency (lllustrative Example)

Indicator Pessimistic Scenario Optimistic Scenario
Accident frequency (cases/1000) 11-12 4-5

Lost working days ~1200 ~600

Productivity index (baseline=100) 101-103 115-118

Economic effect (mln T/year) Low (£ 5 mln) High (> 15 mln)

A bar chart or line plot could visually contrast the pessimistic and optimistic
projections across key indicators, highlighting the potential benefits of effective OSH cost
allocation versus poor implementation.

3. Integral Evaluation of Efficiency. The efficiency of occupational safety and health
(OSH) cost allocation cannot be fully assessed using a single indicator, since it combines both
quantitative outcomes (accident frequency, lost working days, productivity) and qualitative
effects (employee satisfaction, safety culture). To address this complexity, an integral
evaluation framework was applied, testing four different approaches.

This approach measures the balance between improvements (e.g., reduction in
accidents, growth in productivity) and deteriorations (e.g., residual risks, ongoing
absenteeism). While intuitive, it provides a relatively simplified picture, best suited for
preliminary evaluations.

Here, different indicators are combined into a single index by assigning weights based
on their importance. For example, accident frequency might be weighted higher than
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productivity in safety-oriented enterprises. This method is transparent and easy to implement
but assumes linear trade-offs between indicators.

The geometric mean accounts for multiplicative relationships among indicators,
making it more appropriate when the interaction of factors is nonlinear. It penalizes imbalance
across indicators — meaning that strong performance in one area cannot fully compensate for
weaknesses in another. This makes it especially valuable for risk-sensitive enterprises.

This method translates multiple indicators into a single “desirability” scale ranging
from O (completely unsatisfactory) to 1 (highly satisfactory). It integrates both quantitative
and qualitative measures, allowing managers to account for subjective preferences such as
acceptable risk levels or strategic priorities (see Table 4).

Table 4 — Comparison of Integral Evaluation Methods (Illustrative Example)

Enterprise Evaluation Method Efficiency Score Interpretation
Ratio of Moderate improvement; limited
A o . 1.8 . )
positive/negative integration
Weighted arithmetic Good results with  emphasis on
B 0.72 -
mean productivity
c Weighted geometric 0.68 Balanced assessment; penalizes uneven
mean ) progress
D Harrington’s desirability | 0.81 Most cqmprehenswe evaluation; integrates
qualitative factors

The comparative analysis demonstrated that Harrington’s desirability function
produced the most balanced and comprehensive evaluation, as it effectively combined
guantitative outcomes with qualitative aspects of OSH management. Weighted arithmetic and
geometric means, however, proved useful in cases where enterprises had well-defined
strategic priorities: for example, some emphasized minimizing injuries, while others
prioritized reducing absenteeism.

The findings confirm that no single method is universally superior. Instead, the choice
of evaluation approach should depend on the enterprise’s objectives, available data, and
managerial priorities. For policy-making and benchmarking, Harrington’s function is
recommended due to its integrative capacity, while for internal enterprise decision-making,
weighted means may offer greater flexibility and transparency.

4. Key Findings. The analysis of the research results made it possible to identify the
most important determinants of OSH cost accounting efficiency. These determinants can be
grouped into three key factors: the adequacy of the selected functional models, the level of
automation in data collection and processing, and the degree of integration into enterprise
management systems. A comparative description of these factors is presented in Table 5.

As shown in Table 5, the effectiveness of OSH cost accounting is determined not only
by the choice of statistical models but also by the extent to which enterprises apply digital
technologies and integrate safety cost management into their overall governance structures.
Companies that ensure all three factors are properly addressed demonstrate more sustainable
improvements in workplace safety and economic efficiency. Conversely, enterprises that rely
exclusively on formal compliance and manual reporting often fail to achieve tangible
progress. These findings confirm the conclusions of international studies, which emphasize
that preventive investments in occupational safety become economically effective only when
supported by adequate modeling, technological automation, and strategic integration.
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Table 5 — Key Factors Determining the Effectiveness of OSH Cost Accounting

Factor Description
Adequacy of the Selected | The choice of mathematical and statistical models directly influences the
Functional Models accuracy of efficiency assessments. Enterprises that applied appropriate

functional forms (linear, exponential, logarithmic, or power) to describe the
relationship between OSH expenditures and outcomes obtained reliable
results, with minimal approximation errors. Conversely, the use of poorly
fitted models often led to biased conclusions and an underestimation of the
true impact of preventive measures. This highlights the importance of
employing empirical approximation and model validation techniques, such as
the least squares method, in OSH cost analysis.

Level of Automation in Data | Automation proved to be a decisive factor in ensuring the accuracy, timeliness,
Collection and Processing and reliability of OSH data. Enterprises that adopted digital monitoring
systems, automated reporting, and real-time data collection tools achieved
greater efficiency in identifying risks and evaluating the effectiveness of their
safety investments. By contrast, enterprises that relied on manual data entry
and fragmented records faced significant limitations in both the speed and
quality of their analyses, resulting in less effective decision-making.

Degree of Integration into | The integration of OSH cost accounting into the broader framework of
Enterprise Management | enterprise management was shown to be essential. When cost accounting
Systems systems operated in isolation, their impact on decision-making was limited.
However, enterprises that embedded OSH cost evaluation into their strategic
planning and management processes achieved better alignment between
financial resource allocation and preventive safety measures. This integration
facilitated coordination across departments, improved accountability, and
enhanced the overall culture of workplace safety

Conclusion. This study was aimed at evaluating the effectiveness of occupational
safety and health (OSH) cost accounting and analysis systems at the enterprise level. The
findings revealed key aspects influencing efficiency and provided methodological and
practical recommendations for optimization. The proposed methodology (MO) consists of
three stages: (1) data collection on OSH-related social and economic indicators, (2) analysis
of efficiency metrics such as workforce exposure, productivity trends, and annual economic
effects, and (3) integral evaluation of OSH cost efficiency using four approaches — the ratio
of positive and negative indicators, weighted arithmetic mean, weighted geometric mean, and
Harrington’s desirability function.

Modern technologies were shown to play a decisive role in improving the accuracy
and timeliness of data collection, monitoring, and statistical analysis of incidents. Software
solutions for cost accounting and auditing were identified as critical tools for effective OSH
management.

Three factors were found to be fundamental for system efficiency:

— Adequacy of methods, ensuring that applied models match enterprise-specific
conditions;

— Level of automation, which improves accuracy and reduces labor intensity in
accounting processes;

— Integration into enterprise management, enabling coordinated and efficient
decision-making.

Based on the analysis, the study recommends: adopting advanced digital technologies
and software systems, providing continuous staff training, and developing new or adapted
cost accounting methodologies tailored to sectoral and enterprise-specific needs.
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A comprehensive approach to OSH cost evaluation not only reduces occupational
risks and improves working conditions but also generates significant economic advantages.
The results emphasize the necessity of continuing research and developing innovative
methods to strengthen workplace safety and health systems. Ultimately, effective OSH cost
management requires the active involvement of all stakeholders — managers, safety
professionals, and employees — to achieve sustainable improvements in productivity, safety,
and overall enterprise performance.
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EHBEK KAYIIICI3AIT'T MEH EHBEKTI KOPFAY HIBIFBIHIAPBIH ECEIIKE AJTY )KOHE
TAJIJAY TUIMALITTH CTATUCTUKAJIBIK OAICTEPMEH BAFAJIAY

A.C.Hckaxoea'*, A.M.Baxupoexoea?®, I K.Obikenosa®, /1. K Hozaiibaesa*

IKP Enbex scone xanvixmolr aneymemmix Kopeay munucmpiiziniy Pecnyonuxanvix enoexmi Kopeay
ebLblMU-3epmmey uncmumymul, Acmana, Kazaxcman
2Kasax ynmmuix azpapiois sepmmey ynusepcumemi, Anmamot, Kazaxcman
3 Paryz ¥nmmuix JKymvic Bepywinep Kongedepayuscuvl, Acmana, Kazaxcman
AMX. dynamu ameimoaser Tapas ynusepcumem, Tapas, Kaszaxcman

Tyiiin. Maxanada kacinopuvin OeneeliinOe enOeKmi Kopaay Wibl2bIHOApbIH ecenke any MeH Manoday
Jrcytienepiniy MuiMOii2in CMamuCmMuKaIblK Hcane mooenvoey 20icmepin KOI0AHY apKblLibl 0A2ANAY YCbIHbLIZAH.
3epmmeyde aneymemmix npoyecmepdi modenvboeyoe NAUOAIAHBLIZAH MACiIO0ep eHOeKmi KOp2ay CalacblHd
betiimoendi. Aman aumkanoa, SMAUPUKALBLIE MIYENOLIKMeEPOi KYpy, @QYHKYUOHALOLIK (HOpMaHbl manoay
(CoI3bIKMbIK, KOPCEMKIUMIK, 102aPUPMOIK, 0apexcelik, 0oIueK-payuoHaloblK) jHeane napamempiepoi ey Kiui
Kéaopammap a0icimMen aHublKmMay ocyzeze acvlpuliovi. Enbexmi Kopzay wiblebinoapsl, dHcazamaibimM OKU2ANAp
Jicone mayeken Qaxmopaapsl OOUbIHWA CIMAMUCMUKALLIK 0epeKmep MAal0anbln, Wbl2bIHOAp MeH Hamuiceaep
apacvlHOagvl QYHKYUOHANObI OAUIAHLICMAD AHBIKMALObL (XHCA3aAMAlbIM OKUSALAPObIY A3ai0bl, OHIMOLIIKMIK
apmyst). [Ipocnozoay ywin cyenaputilik macinoep KoI0aHulLIbin, Banbo kpumepuiline Heziz0enzern necCUMUCmiK
JiCoOHe ONMUMUCTIK 60aHCAMOap KYpuliobl, OY1 UWblebIHOAPObIY MUIMOINIZIH He2YpablM CeHiMOi basanayea
MYMKIHOIK bepOi. 3epmmey Hamudicenepi commi magicipudenepdi dicane bap npobremanapovl kepcemin, eHoexmi
KOp2ay Wbl8bIHOAPbIH ecenKe aly JHCYUecin JHceminiipye apHaiean cmamucmukaiblk He2i30eneer YColHbIMOap
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YCbinaovl. AnbiHeaH KOPLIMbIHOGIAAD —Oacwivliapea, eHOek Kayincizoiei MmeH mayexenoepdi backapy
MAMAHOAPLIHA, COHOAU-AK 3epmmeyulisiepee NPaAKmuKaiblK mypevioa nauoaivt 00avin, eyoex Kayincizoiei Mex
MmuiMOinicin  apmmuipyea 6AbIMMANEan bLIbIMU He2i30el2eH CMmpameusiiapobl KaiblNmacmvlpyad biKna
emeo.

Tyiiinoi cesoep: enbexmi kxopeay (OSH), wwizbinoaposl ecenke any, cmamucmuxanviy adicmep,
IMIUPUKATIBIK MOOeabOep, mayekenoepdi backapy, bonicamoay, muimoinikmi 6aeanay, KacinopulHObl backapy.

OIEHKA DOPEKTUBHOCTHU YUYETA U AHAJIU3A 3ATPAT HA OXPAHY TPYJA C
INPUMEHEHHUEM CTATUCTHYECKHUX METOJOB

A.C.Hckakosa**, A.M.Baxupéexoea®, II.K.Abuxenosa®, /1. K.Hozaiibacsa*

LPecnybnuxanckuti Hayuno-ucciedoeamensckuil uncmumym oxpanst mpyoa Munucmepcemea mpyoa u
coyuanvrol 3awumsl Hacenenus PK, Acmana, Kazaxcman
2Kazaxckuil HayuoHATbHbIIL azpapHblil ucciedoéamenvekuil yuueepcumem, Anmamol, Kazaxcman
SHayuonanvnas Kongedepayus Pabomodameneii Paryz, Acmana, Kazaxcman
ATapasckuii ynusepcumem um. M. X [Jyramu, Tapas, Kasaxcman

Pezrome. B cmamve npedcmagieno ucciedo8anue no oyeHke 3PHexmusHocmu cucmem yiema u ananu3a
3ampam Ha OXpaHy mpyoa Ha YPOGHe NpeOnpusmusi ¢ NPUMEHeHUeM CMAMUCIMUYECKUX U MOOeTUpyuUX
Memo0o8. B pabome adanmuposansl nooxoosl, pauee HPUMEHAGUIUECS NPU MOOETUPOBAHUU COYUATbHBIX
npoyeccos, K cgepe OXxpawvl mMpyoqa, 6KMOUAs NOCMPOEHUe ISMNUPUHECKUX 3A8UCUMOCTIEl, 6blO0p
@dyHKYUOHANBHOU (opMbl (TUHEUHAA, NOKA3AMENbHAR, Jo2apudmuieckas, cmeneHnas, OpoOHO-PAYUOHATbHAS) U
onpedeienue nApamempos MemoooM HaumeHbwiux Keaopamos. Ha ocmose cmamucmuueckux OAHHBIX O
3ampamax Ha o0Xpamy mpyod, HeCuacmHvlX CIYHAAX U (QAKMopax pucka 6ulAeleHbl QYHKYUOHATbHYIE
3A8UCUMOCTIU MEXHCOY 3ampamamy U pe3yibmamami, MakumMu KaK CHUNCeHUe ypOH Mpasmamusma u pocm
npousgooumenvHocmu. A  NpoeHO3UPOSAHUA  UCHOIL30BAHbI  CYEHAPHble NOOX00bl C  NOCMPOeHuem
NecCUMUCMUYECKUX U ONMUMUCIUYECKUX NPOSHO308 HA OCHOGe Kpumepus Banvoa, umo no3eonuno nogvicums
Haodexcnocms oyenku dpgexmusnocmu 3ampam. Ilonyyennvie pe3ynomamvi OeMOHCMPUPYIOM YCHeEuHble
NpaKmuxy u npoodremMHvie acnekmul, a maxice co0epIcam Cmamucmudecku 000CHO8AHHbIE PEKOMEHOAYUl NO
COBEPUIEHCIBOBAHUIO CUCTEM YYema 3ampam Ha oxpaxy mpyoa. Pesynbmamul uccie008anus npedcmagisiiom
NPAKMUYECKYI0 YEeHHOCMb 05l PYKOBOOUMeNel, CReyuaiucimos no oxpame mpyod u YNpasieHuro puckamu, d
makoce uccaedogameneil, CnocooCmseys QOPMUPOBAHUID HAYYHO OOOCHOBAHHBIX CMpAMe2Ull NOBbIUUEHUS.
be3onacnocmu u 3¢pghexmusrocmu mpyoa.

Knrouesvie crnosa: oxpana mpyoa (OSH), yuem szampam, cmamucmuueckue memoowvt, dIMnupuiecKue
MOOenu, ynpasieHue PUcKamu, npoSHO3UPOSaHue, OyeHKa dppexmusnocmu, ynpagieHue npeonpusimuem.
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