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Abstract

Relevance. Milk provision to employees exposed to hazardous working conditions remains a large-scale
social guarantee in Kazakhstan. However, a universal food product does not account for differences in
toxicant properties, exposure intensity, occupational risk, nutritional status, or individual contraindications.

Objective. To formulate a two-component framework for risk-oriented occupational nutrition that pre-
serves workers’ statutory and contractual guarantees, and to specify its implementation and evaluation
requirements.

Materials and Methods. This was a critical secondary documentary analysis and conceptual policy
study, not a systematic review. The documentary corpus comprised statistical, regulatory, organizational,
economic and biomedical materials available to the authors, together with accessible public primary sourc-
es used to verify legal and statistical claims. No comprehensive bibliographic search, formal study-selec-
tion flow or risk-of-bias assessment was undertaken. Narrative synthesis distinguished externally reported
observations, authors’ arithmetic calculations and conceptual proposals.

Results. The analysis produced a two-component framework linking preservation of existing guarantees
with exposure-specific nutritional assessment and product evaluation. It specified a staged decision process
covering exposure characterization, individual suitability, product documentation, worker participation and
controlled evaluation. Official statistics record 325,429 recipients of milk or equivalent products in the
surveyed enterprise population in 2025. Organizational material identifies implementation issues, while the
economic analysis specifies the inputs required for a reproducible future full-cost comparison. Incomplete
enterprise documentation limits assessment of implementation outcomes. Historical biomonitoring values
attributed to the Kola Mining and Metallurgical Company were excluded from quantitative analysis be-
cause the original report and essential methodological information were unavailable.

Conclusions. The framework provides a structured basis for developing and testing differentiated occu-
pational nutrition while maintaining mandatory provision. It links legal guarantees with requirements for
product selection and evaluation. Preventive efficacy, safety, acceptability and cost-effectiveness require
prospective assessment.

Keywords: occupational visk, hazardous working conditions, therapeutic and preventive nutrition, milk,
pectin, pectin-enriched preventive beverages, social guarantees, biomonitoring, Kazakhstan.

Introduction occupational nutrition therefore requires a frame-

Food provision for employees in hazardous work connecting exposure characteristics and indi-
working conditions combines nutritional support vidual suitability with enforceable provision rules
with protection of social entitlements. Differentiated and measurable outcomes.
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A proposed preventive intervention requires a
defined exposure, a specified product and dose, in-
dications and contraindications, and outcomes that
can distinguish an intervention effect from changes
in working conditions. Nutrition must complement,
rather than displace, control of hazardous exposure.
Legal requirements for food provision do not estab-
lish the efficacy of a particular product [1; 2].

The Bureau of National Statistics (BNS) report-
ed 325,429 workers receiving milk or equivalent
food products within the surveyed enterprise pop-
ulation in 2025 [3]. This indicator describes report-
ed receipt, rather than all legally eligible workers
or verified individual consumption. Table 1 presents
the corresponding expenditure data.

The policy context includes the Safe Labour
Concept for 2024-2030 [4] and the ILO global oc-
cupational safety strategy [5]. An internal RNIIOT
project summary from Scientific and Technical
Program IRN BR22182673 provides additional or-
ganizational context [6]. This unpublished project
material is used only as contextual documentary ev-
idence and does not establish a health benefit.

The objective was to formulate a two-compo-
nent framework for risk-oriented occupational nu-
trition that preserves statutory and contractual guar-
antees and specifies implementation and evaluation
requirements. The proposed framework connects
existing entitlements, exposure-specific product as-
sessment and a staged evaluation process.

Materials and methods

Study design and document selection. This study
was a critical secondary documentary analysis and
conceptual policy study; it was not designed or con-
ducted as a systematic review. No comprehensive
database search, PRISMA-type study selection, me-
ta-analysis or formal risk-of-bias assessment was
performed. The documentary corpus consisted of
materials available to the project team that directly
informed one or more predefined analytic domains:
(1) national coverage and expenditure, (2) legal re-
quirements, (3) organizational implementation is-
sues, and (4) biomedical rationale and evaluation re-
quirements. Accessible public primary sources were
additionally checked to verify legal and statistical
claims. Materials without sufficient provenance
or methodological information for quantitative in-
terpretation were not used to estimate intervention
effects. Full RNIIOT implementation records and
individual-level laboratory data were not available;
these omissions limit the analysis.
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Evidence integration. Four analytic streams
were considered separately: coverage and expen-
diture; legal requirements; organizational con-
text; and biomedical rationale and measurement
requirements. Documents were used only for the
domain(s) to which their content directly applied.
Statements were classified as externally reported
observations, arithmetic findings or author propos-
als. Narrative synthesis linked legal and organi-
zational requirements to the framework and bio-
medical evidence to the proposed future evaluation
protocol. Differences in populations, exposures
and observation periods precluded any pooled in-
tervention-effect estimate.

Statistical sources. The BNS release and its 2025
statistical tables [3] cover legal entities and/or their
structural and separate subdivisions in the specified
sectors, excluding small enterprises engaged in en-
trepreneurial activity. Recipient counts are report-
ed in worksheet “3”, cell F5, and worksheet “4”;
expenditure on milk or equivalent foods and ther-
apeutic and preventive nutrition is reported in work-
sheet “5”, cells G6 and F6. Milk-related expenditure
for organizations in state ownership is reported in
worksheet “117, cell G7. Expenditure is expressed
in thousands of Kazakhstani tenge (KZT). The ag-
gregate expenditure-to-recipient ratio was calculat-
ed after converting expenditure to tenge.

Organizational stream. The organizational mate-
rial was an internal RNIIOT project summary from
Scientific and Technical Program IRN BR22182673
[6]. Because the accessible document does not
provide enterprise identities, a reproducible enter-
prise-selection procedure, invitation and response
counts, dates and duration, participant roles and
numbers, or the modes of feedback collection, no
numerical claim about the number of enterprises
was used as independently verifiable evidence. The
material was therefore used only to identify reported
implementation issues, not to estimate prevalence,
uptake or effectiveness.

Document-level thematic categorization. The
available internal project summary [6] was read in
full. Reported issues were grouped descriptively
into four categories: exposure duration and sector,
assessment transparency, product substitution, and
preservation of guarantees. Attribution to employers
was retained only where explicit in the source. This
was a document-level categorization, not a qualita-
tive study: respondent-level interpretation, theme
frequencies, coding reliability and saturation cannot
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be assessed because original questionnaires or tran-
scripts were not available.

Biomedical stream. Historical aggregate bio-
monitoring values attributed in the supplied mate-
rials to a Kola Mining and Metallurgical Company
report were reviewed for provenance. The original
report, sample size, meaning of the reported dis-
persion values, product dose, laboratory method
and exposure data were unavailable. Because these
minimum methodological elements could not be
verified, the Kola values were excluded from quan-
titative presentation and were not used as evidence
of intervention effect. The published 2018 study by
Trofimova et al. concerns workers in the Norilsk re-
gion [7] and is treated as a separate source; its meth-
ods and results were not transferred to the unverified
Kola material.

Economic stream. The internal project sum-
mary [6] contains two aggregate annual scenario
totals for 100 workers and 250 working days, but
it does not report the price year, product portion,
procurement unit prices, itemized logistics costs or
a reproducible composition of total costs. Because
these inputs are insufficient for an independently
reproducible comparison, the two scenario totals
were not used to claim savings, cost minimization

or cost-effectiveness. The economic contribution of
the present analysis is therefore limited to identify-
ing the inputs required for a future full-cost com-
parison; missing prices were not reconstructed or
replaced with current market quotations.

Analysis and data governance. Quantitative
calculations were restricted to values whose source
and arithmetic basis could be checked from the
available materials. The unverified Kola biomon-
itoring values were excluded from quantitative
analysis. The analysis distinguishes externally re-
ported observations, authors’ arithmetic calcula-
tions and proposed evaluation procedures. No new
participant recruitment or identifiable worker data
formed part of this analysis. Ethics approval, con-
sent and data-access information for the historical
and enterprise work are unavailable and cannot be
inferred.

Results

Scale and economic structure of the guarantee

In 2025, the surveyed enterprises reported
325,429 recipients of milk or equivalent food prod-
ucts. Expenditure on these products totalled KZT
14.91 billion, and expenditure on therapeutic and
preventive nutrition totalled KZT 42.87 billion
(Table 1).

Table 1. Provision of preventive nutrition in Kazakhstan, 2025

Indicator

Value

Workers receiving milk or equivalent foods within the surveyed population

325,429 persons

Expenditure on milk or equivalent foods

KZT 14,910,963.1 thousand

Expenditure on therapeutic and preventive nutrition

KZT 42,871,098.7 thousand

Aggregate milk expenditure per reported recipient in 2025

KZT 45,819.4

Expenditure on milk or equivalent foods by organizations in state ownership

KZT 3,515,791.6 thousand

Source: BNS statistical tables for 2025 [3], worksheet “3”, cell F5; worksheet “5”, cells F6—-G6, worksheet
“117, cell G7. The expenditure-to-recipient ratio was calculated as 14,910,963.1 x 1,000/ 325,429 = KZT
45,819.4 per reported recipient in 2025. This aggregate ratio does not measure individual consumption, a
statutory allowance or expenditure per person-year of exposure.

Mangystau, Pavlodar and Karaganda regions
reported 40,021, 37,454 and 36,662 recipients, re-
spectively [3]. Together, these regions accounted
for 114,137 recipients, or 35.1% of the national to-
tal within the surveyed population. Expenditure on
therapeutic and preventive nutrition was approxi-
mately KZT 22.7 billion in mining and quarrying
and KZT 10.2 billion in metallurgy. Expenditure on

milk or equivalent foods in mining and quarrying
was approximately KZT 4.7 billion [3].

Applicable requirements and proposed change.
Annex 1 to Order No. 1056 specifies 0.5 L of milk
per shift, regardless of shift duration, on days of actu-
al work with the listed substances [1]. Article 182(2)
(4) of the Labour Code establishes the employer’s
duty to provide milk or equivalent foodstuffs and/
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or food products for therapeutic and preventive di-
etary nutrition according to standards established
by the authorized state labour authority [2]. The
framework uses these provisions as its entitlement
baseline. No independent right to cash substitution
is inferred in this analysis; any replacement or alter-
native provision must comply with the current ap-
plicable rules and should be legally verified before
implementation. Order No. 1056, the Labour Code
and the amendment of 15 June 2026 No. 243 were
rechecked against the official Adilet legal informa-
tion system on 3 October 2026 [1; 2; 8].

Product suitability and requirements for eco-
nomic evaluation

Milk provides nutrients; selection of occupation-
al nutrition also requires consideration of the rele-
vant exposure and individual clinical suitability, in-
cluding milk-protein allergy and lactose intolerance.
A differentiated approach consequently requires

assessment of both the conventional product and
any proposed alternative for the specific workforce
and intended outcome.

The internal project material contained aggre-
gate scenario totals for alternative provision, but
the underlying price year, portion size, procurement
prices and cost composition were not available [6].
The figures are therefore not reproduced as evidence
of savings. No cost-effectiveness or cost-minimiza-
tion conclusion is drawn. A reproducible econom-
ic evaluation would require product-specific dos-
ing, comparable health outcomes and a complete,
time-referenced cost inventory.

Functional model of targeted nutrition

Table 2 summarizes the regulatory and physio-
logical rationale for candidate product components.
It distinguishes documented nutrient functions and
product-specific observations from occupation-
al-prevention hypotheses requiring evaluation.

Table 2. Evidence and evaluation requirements for candidate preventive products

Component or task

Support and limits

Pectin and
gastrointestinal
binding

Regulatory rationale for lead-related ration No. 3 [1; 8]; separate worker study
[7]. Recent literature on pectin—metal binding describes physicochemical adsorp-
tion mechanisms [9], but material-level adsorption evidence is not proof of in-vi-
vo efficacy against nickel, all metals or inhaled exposure.

Vitamins C and
E and oxidative
processes

Established antioxidant functions [10; 11]. A randomized trial in power-plant
workers reported changes in oxidative-stress and hematological markers after vi-
tamins C and/or E [12], while a 2024 occupational study associated heavy-metal
exposure with altered antioxidant status without testing a nutritional intervention
[13]. These studies do not establish prevention of occupational disease or efficacy
of the proposed product for the target workforce; dose, exposure and safety are
context-specific.

Thiamin and energy
metabolism

Thiamin has a physiological role in energy metabolism [14]. This does not estab-
lish detoxification or protection against a particular occupational agent.

Target-organ

“Hepatoprotective” and “nephroprotective” effects are not established for the pro-
posed products. No specific active ingredient, dose or controlled organ-function

protection outcome is available.
Starch, phytic acid, flavonoids, vitamin A, unspecified minerals, niacin, succinic/
Other proposed |citric acids and energy substrates: no component-specific evidence of occupation-
ingredients al efficacy was identified in the materials reviewed. These remain research candi-
dates; no effective dose is proposed.
Separate study [7] reports adaptation-related outcomes for its formulation; this is
Adaptation not evidence of a generic adaptogenic effect or validation of the present model.

No unspecified “adaptogen” is recommended.

Sources: [1; 7, 8—14]. The table summarizes supporting evidence and its limitations. Occupational and
mechanistic studies are cited only within their specific exposure, formulation and design constraints.
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For a candidate product, the relevant substance,
route and intensity of exposure, composition, dose,
duration and safety must be specified before select-
ing evaluation outcomes. A gastrointestinal binding
rationale cannot be assumed to reduce inhalational
absorption or systemic burden. Neither a recom-
mendation reported in an external study nor compli-
ance with a food-safety regulation establishes com-
parative efficacy for Kazakhstani workers [7; 15].

Historical biomonitoring material excluded
from quantitative analysis

The supplied materials contained aggregate uri-
nary metal values attributed to a Kola Mining and
Metallurgical Company report. The original report
could not be located in the available materials, and
essential information was missing, including sample
size, interpretation of the “+” values, observation du-
ration, product composition and dose, adherence, con-
temporaneous exposure, laboratory method, sampling
protocol and quality-control procedures. Because these
data cannot be independently verified or methodologi-
cally interpreted, they are not reproduced in a table and
are not used to support efficacy, safety or mechanistic
claims. Their exclusion reduces the risk of over-inter-
preting unverifiable historical data.

Organizational issues reported in the project
summary

The internal project summary [6] attributes to
employers proposals to account for time in haz-
ardous work and sectoral coefficients, to make risk
assessment transparent, and to consider targeted
products. These proposals correspond to the first
three categories described in Methods; preservation
of guarantees forms the fourth category. Their fre-
quencies and distribution across enterprises cannot
be determined from the accessible document. The
statement about possible worker dissatisfaction is
an anticipated concern in the summary, not direct
evidence of workers’ opinions. No separately iden-
tifiable worker responses are available. The summa-
ry mentions implementation acts, but copies, dates,
signatories and applied procedures were unavail-
able. An implementation act would document an
administrative step but would not establish health
effects or product acceptability. Uniform implemen-
tation and effectiveness across enterprises are there-
fore not established.

Structure of the proposed two-component
framework

The proposed framework connects two com-
ponents. The guarantee component documents and

preserves mandatory nutrition provision and exist-
ing contractual entitlements, establishes responsi-
bility for delivery and provides worker participation
and a complaint procedure. Additional social sup-
port can be specified in collective or local arrange-
ments within the applicable legal framework. The
targeted-nutrition component assesses the exposure
and individual nutritional needs, defines candi-
date-product requirements and subjects additional
or legally permissible alternative provision to prod-
uct-specific evaluation. A shared record for each
worker group and a defined decision process link
the components; a research intervention does not
suspend the guarantee baseline.

Discussion

The framework combines statistical, organiza-
tional and biomedical information. Coverage data
establish the scale of provision [3]; organizational
material identifies implementation issues; and bio-
medical and economic assessment defines infor-
mation needed to evaluate product choice. These
sources inform the framework’s design; its health
impact remains to be evaluated.

Product assessment requires documented com-
position, indications, contraindications and safety/
conformity information under applicable food regu-
lations [15]. The separate Norilsk study [7] provides
product-specific external context. Its population,
formulation and methods should be considered only
within the limits of that study and do not validate
other products or undocumented historical work-
place observations.

Framework contribution. Within the source set
reviewed here, the legal sources define statutory
provision and entitlement requirements without
testing the effectiveness of a specific nutrition-
al product [1; 2; 8], whereas the product-specific
study evaluates one pectin-enriched formulation
in one workforce and does not address the Kazakh
entitlement architecture [7]. The proposed model
therefore does not claim a new biological effect; its
conceptual contribution is to connect preservation
of mandatory provision, exposure-specific product
specification, worker participation, and a prospec-
tive evidence gate before any broader implementa-
tion. These components were selected because they
correspond to the four analytic domains used in the
documentary analysis: coverage/cost, legal require-
ments, organizational implementation, and biomed-
ical evaluation.
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Recent evidence also reinforces the need to keep
biological plausibility separate from product effec-
tiveness. In a randomized trial of 91 power-plant
workers, vitamins C and/or E were associated with
changes in oxidative-stress and hematological mark-
ers over 90 days, but the exposure was extremely
low-frequency electromagnetic fields rather than
metal exposure [12]. A 2024 occupational study re-
ported higher heavy-metal burden and altered anti-
oxidant status across exposed worker groups, but it
was observational and did not evaluate a nutritional
intervention [13]. A 2022 review describes pectin—
metal adsorption mechanisms in material systems
[9]; such physicochemical evidence cannot be trans-
ferred directly to in-vivo occupational prevention.

Prospective biomonitoring should be interpret-
ed alongside contemporaneous exposure assess-
ment and standardized collection. A future protocol
should prespecify toxicant species and exposure
metrics, sampling timing, urine-dilution adjustment,
laboratory quality control, renal-function indicators,
adverse events and clinically relevant efficacy out-
comes. Without these elements, biomarker changes
cannot be attributed to a nutritional intervention.

A future full-cost comparison should use C = N
x D x q X p + transport + storage + losses + distribu-
tion + overheads + monitoring, where N is the num-
ber of covered workers, D is the number of eligible
shifts per worker per year, q is the portion per shift
and p is the price per unit of product. Losses must
be represented once, either as additional purchased
quantity or a separate cost. For each scenario, the
price year, taxes, adherence, delivery and storage
conditions, and included/excluded cost categories
must be explicit. The available economic material
cannot isolate cold-chain savings or support pro-
curement recommendations. Morbidity and lost-
work-time outcomes were not measured and must
not be assigned assumed monetary benefits.

Proposed  implementation and evaluation
pathway

The proposed decision process has five stag-
es. First, characterize the exposed worker group
and hazardous agents, and document statutory and
contractual entitlements. Second, assess nutritional
requirements and clinical suitability. Third, spec-
ify a candidate product, portion, duration, quality
and safety documentation, intended outcome and
the legal basis for its relation to existing provision.
Fourth, agree the delivery and monitoring arrange-
ments with worker representatives and conduct
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a predefined controlled evaluation. Fifth, assess
health, safety, acceptability and full-cost outcomes
before deciding on further use. Before recruitment,
the evaluation protocol should prespecify primary
and secondary endpoints, baseline and end-of-in-
tervention time points, any post-intervention fol-
low-up, adherence measures, adverse-event and
stopping rules, comparator conditions, and a de-
cision rule for continuation or discontinuation.
Numerical thresholds should be justified from prod-
uct- and exposure-specific evidence rather than cre-
ated retrospectively. An enterprise implementation
act documents an administrative step; decisions on
product effectiveness require outcome data.

The guarantee component should identify bene-
fit recipients, delivery responsibility, the applicable
minimum and any additional support, including its
value, funding and indexation where relevant. Audit
of actual provision and an accessible complaint
route allow continued provision to be monitored
during evaluation. Any substitution must have a val-
id legal basis; where necessary, amendment of ap-
plicable norms would precede its introduction. The
targeted-nutrition component should use a protocol
specifying enterprise selection, recruitment dates,
exposed and comparator groups, product and dose,
exposure assessment, validated laboratory meth-
ods, adherence and adverse events. Employer and
worker feedback should be recorded and analyzed
separately. These are proposed operational require-
ments, not results of completed implementation.

Study limitations

The sources differ in date, geography, purpose
and accessibility. The national statistics describe the
surveyed enterprise population and do not establish
individual consumption, eligibility or health effects.
Enterprise selection and implementation protocols
and original participant feedback were unavailable.
The internal project summary is not a publicly re-
trievable primary report and therefore provides only
contextual organizational information. Historical
Kola biomonitoring values were excluded from
quantitative presentation because the original re-
port, sample size, dispersion definition, dose, labo-
ratory method and exposure data could not be veri-
fied. The internal economic scenario lacks the price
year, product portion, procurement unit prices and
an itemized cost breakdown, so no savings or eco-
nomic-effectiveness estimate is reported. Because
this is a conceptual documentary analysis rather
than an intervention study or systematic review, the
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framework itself has not been empirically validated.
Its implementation performance, preventive effica-
cy, safety, acceptability and cost-effectiveness re-
main questions for prospective assessment.

Conclusions

The analysis formulated a two-component
framework linking preservation of workers’ statu-
tory and contractual guarantees with exposure-spe-
cific nutritional assessment and product evaluation.
It specifies how existing entitlements, requirements
for product choice and the evaluation process should
be connected.

The proposed pathway specifies exposure char-
acterization, individual suitability, product docu-
mentation, worker participation, controlled evalu-
ation and assessment of health, safety, acceptabili-
ty and full costs. It provides a basis for designing
enterprise protocols and organizing the information
needed for decisions on differentiated nutrition.

Prospective testing is required to establish the
framework’s implementation performance and the
effects of specific products. The available internal
economic material is insufficient for a reproducible
savings or cost-effectiveness estimate, and unverifi-
able historical biomonitoring data were not used to
infer preventive efficacy. Development and testing
should preserve applicable mandatory provision and
existing contractual entitlements.
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KOCIBU TOYEKEJITE HET'I3/IEJITEH )KYMbBICKEPJIEPIAIH EMAIK-
MPODPUITAKTUKAJIBIK TAMAKTAHYbBIH TPAHC®OPMALUAJIAY

J. M. AkraeBal, A. b. bekmaramoeros?, JI. U. ExninoaeBal,
K. C. Adbcarraposa',**, JI. b. Ceiinyanona',”
! «PecnyOnukanbik eHOSKT1 Kopray FeutbiMu-3epTTey HHCTUTYTHD LIIDKK PMK, Ka3zakcran, Actana
2 «C. . Achennuspon areiagarsl Kazak yntTeik menunnna yauepecuteT» KEAK, Kazakcran, Anmarst
*Koppecnonoenm asmop

Anjarna
Ozexminiei. KazakcTanaa 3ustHIbpl €HOSK JKaFaiapblHIa )KYMBIC ICTEHTIH KbI3METKepiepre cyT Oepy
KEH ayKbIMJIbI DJIEYMETTIK KeTUIIIK OOJBIT TaObUIa el Aaiiaa oMOedan oHiM 3USTHIBI (PaKTOpIap/IbIH CH-
MaThIH, OCEP €Ty KapKbIHAbUIBIFbIH, KOCI0U TOYyEeKe 1, HyTPUTUBTIK MOPTEOEHI KoHE KeKe Kapchl Kepce-

TUTIMIEP/I1 TOJIBIK €CKEPMEHIi.

Maxcamur. JXyMbICKEpIEp/IIH 3aHAa JXKOHE IIapTTapaa OeNTiIeHTeH KEMUIIKTEPIH CaKTail OTBIPHIII,
TOYEKeJIre HEeT13/1eJreH TaMaKTaHYAbIH TYKbIPbIMIaMaJIblK MOJIEJIH 931pJey KoHe OHbI OonamakTa Oara-

JlayFa Ka)KeTTl TaJlanTap/ibl aHbIKTay.

Mamepuanoap men odicmep. byn xylieni oMy eMec, CTaTUCTUKAIBIK, HOPMATUBTIK, dKOOAJBIK, KO-

HOMMKAJIBIK ’kKOHE OMOMEAMIIMHAJBIK MaTepualfapra *YPri3UIreH ChIHM €KIHIII PeTTIK KY)KaTThIK Tal-
nay JKOHE TYKbIpbIMAaMaibIK 3epTTey. Kyxkarrap TepT TaigamanblK OarbITKa TiKelded KaThICThUIBIFbIHA
Kapail KapacThIpbUIIbl: KAMTY MEH IIBIFBIHIAP, KYKBIKTHIK TajlanTap, YHBIMIACTBHIPYIIBUIBIK, MOCETIeNep
XKOoHEe OMOMeNMIMHANBIK HETi3ieMe MeH Oaranay Tanantapbl. Tonbik Oubmuorpadusiibik 131ey, PRISMA
YITICIHAETI 1pIKTEY JKOHE JKyielnl KaTenik KaymiH (Gopmanabl Oaranay »Kypri3uire »kok. JKymbickepiep
NeHrefiHe )KaHa IePeKTep KUHAIMAIBL.

141



ACTUAL PROBLEMS OF THEORETICAL AND CLINICAL MEDICINE, Ne3 (53) 2026

Homuoicenepi. MiHIETT1 K0HE MIAPTTHIK KEMUIIIKTEPl CaKTay[abl KOCINTIK dcepre cail TaMaKTaHyIbl
OarayayMeH >KOHE OHIMIEP/Ii TEKCEPYMEH OaIaHBICTHIPATHIH €Ki KOMIIOHEHTTI MOJIENb YCHIHBLIIBL. Ocepii
CUIarTay, OHIMHIH JKYMBICKEpPre COMKECTIrH Oaranay, OHIM Ky)KaTTaMachlH aHBIKTAY, >KYMBICKEpJIEP/AIH
KaTBICYBI )KOHE OaKblJIaHATBIH Oarasiay ke3eHzepi oenriienai. Pecmu aepexrep OoiibiHima 2025 KbUTbI cTa-
TUCTHUKAJBIK 36pTTE€YMEH KaMTBUIFaH KocinopeiHaapaa 325 429 xymbIckep CYT Hemece OanaMaibl OHIMIEP
anFaH. Y AbIMIACTRIPYIIBUIBIK MaTepHalap €Hri3y MOCeNeNepiH CUMaTTalIbl, all SKOHOMUKAJIBIK, Talaay
OoJamrakTa TOJNBIK IIBIFBIHAAPABI KaTaJaHBIMABI CANBICTBIPY YIIIH KaKETTi JAEPEKTepHi alKbIHIANIbI.
TynHycKa ecemn MneH Heri3ri 9aicTeMenik aepexrepi Oonmarad Komna tay-keH MeTaTyprisulblK KOMIIaHHsI-
ChIHA KATKbI3bLIFAaH TApUXU OMOMOHUTOPUHT KOPCETKIIITEP1 CaHABIK TaJlAayAaH ajJbIHbII TaCcTaJIbl.

Kopvimuvinovinap. Mopenb MIHIASTTI KaMTaMachl3 €Tydl CaKTald OTBHIPBIN, capajaHFaH KoOCIMNTIK Ta-
MaKTaHyJIbl 931pJiey MEH TeKCEpYIiH KYPBUIBIMIBIK HEri3iH YChIHAIbl. OHBIH FHUIBIMHU YJeCi KYKBIKTHIK
KeMUJTIKTepAl, 9cepre cail oHIM TallanTapblH koHEe Oaraiay Ke3eHJIEpiH OalIaHBICTBIPYIAH TYpaJbl.
[IpodunakTukagblK THIMILIIK, KaYyIICI3/IK, KYMbBICKEPJIEP YILIIH KOJIAWIbIIBIK )KOHE YKOHOMHUKAJIBIK THIM-
JTIK TPOCIIEKTUBTI 3epTTeye OaranaHyFa THIC.

Tyiiin co30ep: kocinmix moyeken, 3UaHobl eyoeK dHcazoatnapuvl, emMOiK-nPOPUIAKMUKATLIK MAMAKMA-
HY, Cym, NeKMuH, neKmuHMeH Oaublmuli2an NPoGUIAKMUKANBIK CYCLIHOAD, dleyMemmiK Kenindikmep, buo-
Mmonumopune, Kazaxcman.

PUCK-OPUEHTUPOBAHHASA TPAHC®OPMAILIUA
JIEHEBHO-ITPO®UJITAKTUYECKOI'O IMTAHUA PABOTHUKOB

JI. M. AkraeBal, A. b. bekmaramoeros?, JI. U. ExnianoaeBal,
K. C. Abcarraposa’**, JI. b. CelinyanoBa'?
' PI'TI na ITXB «PecnybnukaHCKui HayqYHO-UCCIIEA0BATEILCKIM HHCTUTYT OXPaHbI TPYa»,
Kazaxcran, Acrana
2 HAO «Kazaxckuii HalluoOHaJIbHBIA METUIIMHCKUI YHUBEPCUTET UMEHU
C. . AchenamsipoBay, Kazaxcran, Anmars
* Koppecnonoupyrowuii agmop

AHHOTAIUA

AxmyansHocmyb. Brigada Monoka paOOTHHKaM, 3aHSATHIM BO BPEAHBIX YCIOBHSX TPyJa, OCTAETCs Mac-
mTabHOM coluanbHOM rapanTueil. OQHAKO YHUBEPCAJIbHBIN MPOAYKT HE YUUTHIBAET CBOWCTBA TOKCUKAH-
TOB, HHTEHCHBHOCTH BO3/ICHCTBHSI, TPOPECCHOHATBLHBIN PUCK, HYTPUTUBHBINA CTAaTyC W MHIUBHIyaJIbHBIE
IIPOTUBOIIOKA3aHUS.

L]ens. PazpaboTaTh KOHLENTYAJIbHYIO MOJIENIb PUCK-OPUEHTUPOBAHHOTO MUTAHUS C COXPAHEHHEM 3aKO-
HOJIATEJIbHO YCTAHOBJIEHHBIX M JIOTOBOPHBIX TapaHTUH paOOTHHUKOB M OIPEICTUTh TPEOOBaHUS K €€ Jlallb-
HEWIIEH IIPOBEPKE.

Mamepuanvr u memoowvl. PaboTa npeacrabisieT co00i KpPUTUUECKUN BTOPUUHBIM JTOKYMEHTaJIbHBIN
aHaJIM3 U KOHLENTYyaJbHOE UCCIIEJOBAaHUE, @ HE CUCTEeMaTHYeCKui 0030p. JJOKyMeHThI paccMaTpuBalIuCh
[0 MX NPSIMOIl OTHOCHMOCTH K YETBIPEM aHAJUTUYECKUM HAalpaBlICHHUSIM: OXBaT M PacXoibl, IPAaBOBbIE
TpeOOBaHUs, OpPraHU3alMOHHBIC BOIMPOCHI, OMOMENUIIMHCKOE OOOCHOBaHHWE U TPEeOOBAaHUS K OIICHKE.
Bceobbemmromuii 6ubnuorpadudeckuii mouck, oroéop nmo cxeme PRISMA u ¢opmarnbHas omneHka prcka
CHCTEMaTHYEeCKOM OIMOKH HE TPOoBOAMINCE. HOBBIE JaHHBIE HA YPOBHE PAaOOTHUKOB HE COOMPAITUCH.

Pezynomameur. Ilpennoxena qByXKOMIIOHEHTHAsI MOZIEIb, CBSI3bIBAIOLIAsl COXPAaHEHUE 0053aTeNIbHBIX U
JIOTOBOPHBIX FapaHTHH C OLIEHKOW MUTAHUS U MPOIYKTOB MPUMEHUTEIBHO K KOHKPETHOM MPOU3BOJICTBEH-
HOM 3Kcno3unuu. OnpeeneHbl STarbl XapaKTePUCTUKU BO3ACHCTBUS, OLICHKH COOTBETCTBHS IPOIYKTA HH-
JMBHTyaJIbHBIM TIOTPEOHOCTSIM U MTPOTHBONOKA3aHUAM, TOKYMEHTHPOBAHUS MPOAYKTA, YIacTUsI paOOTHH-
KOB U KOHTpoHpyeMoii nposepku. Oduinanbubie qanHbie 3a 2025 1. ykas3biBatoT Ha 325 429 nonyyareneit
MOJIOKA WJIM PaBHOLICHHBIX NPOAYKTOB B 00CIEI0BAHHOM Kpyre npeanpusaThii. OpraHu3anoHHbIe MaTe-
pHabl ONMUCHIBAIOT BOMPOCH! BHEAPEHUs, a SKOHOMHUECKUN aHAJIU3 OIpeesseT JaHHbIe, He0OXOAUMbIe
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U1 BOCIIPOM3BOAMMOTO OyyIIIero cpaBHEHHUs MOJHBIX 3aTpar. VicTopudyeckue 1aHHble OMOMOHUTOPUHTA,
npunucsiBaemMble Koiabckoil ropHO-MeTauTypruieckoil KOMIaHUU, HCKITFOYEHBI U3 KOJMUYECTBEHHOIO aHa-
JIM3a U3-32 OTCYTCTBUS MCXOHOTO OTYETA U KIIFOUEBBIX METOAMYECKUX CBEICHUI.

Bvi1600wi. Mozens hopmMupyeT 0CHOBY /ISl pa3paboTKH U MPOBEpKH AU (HEepeHIUPOBAHHOTO TUTAHUS
C COXpaHEHHEM 00s3aresbHOro obecreueHus: paboTHUKOB. HayuHblil BKIIaa 3akiodaeTcst B 00beIUHE-
HUM NIPABOBBIX TapaHTHUi, TpeOOBaHUH K BIOOPY MPOIYKTA C YUETOM 3KCIIO3UIMU U MOCIE0BATEIbHOCTH
oueHku. [Tpodpunakruueckas 3¢h(hekTUBHOCTh, 6€3011ACHOCTh, IPUEMIIEMOCTS JIJIsl PAOOTHUKOB U SKOHOMU-
yeckast 3 (PEKTUBHOCTH MOIEKAT IPOCHEKTUBHOM MTPOBEpKE.

Knrwueewie cnosa: npogeccuonanvuviii puck, epeoHsie yciogus mpyoa, ie4edno-npoghuiaxmuieckoe
numatue, MOI0KO, NeKMuH, NeKMmuHcooepicaujue npopuiaxmuyeckue HanumKU, COYUAIbHvle 2apaHmu,
buomonumopune, Kazaxcman.
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