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Abstract

Relevance. High-altitude work involves exposure to hypobaric hypoxia and risks of altitude illness,
sleep and cognitive disturbances, and cardiovascular complications. Differences in national regulatory re-
quirements hinder harmonisation of workers’ medical assessments.

Objective. To compare selected Russian, Kazakhstani and Kyrgyz regulatory acts relevant to medical
examinations for high-altitude work and assess their concordance with international guidance and scientific
evidence.

Materials and Methods. Three national regulatory acts and three international clinical documents from
the Wilderness Medical Society, European Society of Cardiology and British Thoracic Society were anal-
ysed. A structured narrative review using Scopus and Web of Science included 23 scientific publications in
the qualitative synthesis.

Results. The Russian document addresses reduced pressure and reduced oxygen partial pressure in tech-
nologically maintained environments, but its applicability to natural high-altitude settings is not explicitly
defined. The Kazakhstani document does not identify hypobaric hypoxia as a distinct harmful occupational
factor. The Kyrgyz document covers selected occupations in high-altitude and remote areas. Within the
provisions reviewed, no integrated system of altitude-specific risk stratification, validated occupational
fitness criteria and explicit categories of restriction was identified. International clinical guidance addresses
relevant risks but does not constitute an occupational fitness regulatory standard. Selected forms of haem-
orrhoids and hernias are included in the Kazakhstani and Kyrgyz documents; their regulatory context must
be distinguished from contraindications specifically attributable to hypobaric exposure.

Conclusion. National requirements would benefit from clearer definitions of occupational exposure to
hypobaric hypoxia and individual, task-specific fitness assessment. International guidance may inform reg-
ulatory revision when adapted to occupational settings.

Keywords: altitude, hypoxia, occupational health, occupational exposure, physical examination, risk
assessment, legislation as topic.

Introduction pressure decreases from approximately 101.3 kPa
High-altitude environments are characterised (760 mmHg) at sea level to 75.0 kPa (563 mmHg)
by an altitude-dependent reduction in baromet- at 2,500 m and 61.6 kPa (462 mmHg) at 4,000 m,
ric pressure and oxygen availability. Barometric corresponding to reductions of approximately 26 %
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and 39 %, respectively [1-3]. Although the oxygen
fraction remains constant at approximately 20.9 %,
the humidified inspired oxygen partial pressure
(PIO,) decreases from approximately 19.9 kPa
(149 mmHg) at sea level to 14.4 kPa (108 mmHg)
at 2,500 m and 11.6 kPa (87 mmHg) at 4,000 m,
resulting in hypobaric hypoxia [1-3]. These pressure
estimates are approximate and depend on atmo-
spheric conditions; the humidified inspired values
assume a water-vapour pressure of approximately
6.3 kPa at 37 °C.

Acute acclimatisation begins within minutes
and includes increased pulmonary ventilation, sym-
pathetic activation with elevations in heart rate
and cardiac output, and hypoxic pulmonary vaso-
constriction leading to increased pulmonary arteri-
al pressure [1-4]. Over subsequent days to weeks,
plasma-volume contraction and erythropoietin-me-
diated erythropoiesis increase haemoglobin concen-
tration [1-3]. The magnitude of the haematological
response varies with altitude, exposure duration and
population characteristics [5]. Although these re-
sponses support tissue oxygen delivery, they may
also increase physiological strain, particularly in in-
dividuals with pre-existing cardiovascular, respira-
tory, haematological or neurological disorders [2-5].

The physiological effects of hypobaric hypoxia
have measurable functional and clinical consequenc-
es. In unacclimatised individuals, a commonly cited
approximate rule of thumb is that maximal oxygen
uptake (VO,max) decreases by 1 % for every 100 m
of ascent above 1,500 m, corresponding to estimat-
ed reductions in aerobic capacity of approximately
10 % at 2,500 m and 25 % at 4,000 m [6]. These
estimates are illustrative rather than universal and
do not directly quantify occupational performance.
Arterial oxygen saturation progressively decreas-
es with altitude and frequently falls below 90 % at
approximately 3,000-3,500 m and above, although
individual values vary according to acclimatisation,
health status and exposure conditions [1]. Following
rapid ascent, acute mountain sickness has been re-
ported in approximately 20-25 % of individuals at
around 2,500 m and in 40-50 % of trekkers and
climbers near 4,000 m [7]. These reductions in oxy-
genation and aerobic capacity may impair physical
work capacity and potentially affect safety during
physically demanding or safety-critical tasks. They
are particularly relevant to workers in mining, con-
struction, transport, rescue and military occupations
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who may experience prolonged, repeated or inter-
mittent high-altitude exposure.

To reduce occupational risks, national regulato-
ry frameworks establish preliminary and periodic
medical examinations for workers exposed to harm-
ful or hazardous working conditions. However, the
regulatory approaches of Russia, Kazakhstan and
Kyrgyzstan differ in their terminology, scope, ex-
amination requirements and lists of medical con-
traindications [8-10]. The Russian framework lists
reduced pressure of air or gas environments and
reduced oxygen partial pressure in relation to oc-
cupational environments in which such pressure
must be maintained according to the applied work
technologys; its applicability to natural high-altitude
work is not explicitly defined [8]. The Kazakhstani
framework regulates medical examinations for haz-
ardous work but does not identify hypobaric hy-
poxia as a distinct harmful occupational factor [9].
The Kyrgyz framework explicitly includes specified
work performed at hydrometeorological stations
and communication facilities located in high-alti-
tude, remote and difficult climatic areas and pro-
vides contraindications for those occupational set-
tings [10]. The Kazakhstani and Kyrgyz lists also
include conditions such as haemorrhoids and herni-
as [9; 10]. In Kazakhstan, these conditions appear in
general or other occupational categories, including
work at height, which must be distinguished from
natural high-altitude exposure [9]. However, these
conditions are not identified as altitude-specific con-
traindications in the international clinical guidance
included in the present comparison [11-13].

Three international clinical documents provide
relevant evidence for evaluating these national reg-
ulations. The Wilderness Medical Society (herein-
after — WMS) guideline addresses the prevention
and treatment of acute altitude illness [11]. The
European Society of Cardiology (hereinafter — ESC)
recommendations evaluate altitude-related risks in
individuals with pre-existing cardiovascular dis-
ease [12]. The British Thoracic Society (hereinaf-
ter — BTS) statement provides guidance for individ-
uals with respiratory disorders exposed to hypobaric
conditions during air travel [13]. These documents
were not developed specifically for occupation-
al medical screening and should therefore not be
treated as direct regulatory standards. Nevertheless,
comparison with these documents can help deter-
mine whether national contraindications are broadly
consistent with contemporary clinical evidence and
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identify potential gaps, differences in clinical em-
phasis and restrictions for which altitude-specific
evidence remains limited.

Objective. To compare selected normative legal
acts of Russia, Kazakhstan and Kyrgyzstan relevant
to medical examinations for high-altitude work and
to assess their concordance with relevant interna-
tional clinical guidance and contemporary scientific
evidence.

Materials and methods

This study combined a comparative analysis of
selected national regulatory acts with a narrative
review of scientific literature on hypobaric hypox-
ia and high-altitude work. The analysis examined
the scope of occupational medical examinations
and medical contraindications and considered their
relationship to international clinical guidance and
available physiological, clinical and occupational
evidence.

Three national regulatory acts were examined:
OrderNo. 29n of the Ministry of Health of the Russian
Federation dated 28 January 2021 [8]; Order No. KP
JCM-131/2020 of the Acting Minister of Health of
the Republic of Kazakhstan dated 15 October 2020
[9]; and Resolution No. 225 of the Government of
the Kyrgyz Republic dated 16 May 2011 [10]. The
comparison covered terminology describing hypo-
baric exposure or high-altitude work, occupational
categories, examination frequency, required spe-
cialists and investigations, medical contraindica-
tions, and provisions for permanent, temporary or
conditional restrictions. Particular attention was
paid to distinguishing natural high-altitude exposure
from technologically maintained low-pressure envi-
ronments and work at height. Findings were limit-
ed to the provisions examined and did not represent
an exhaustive assessment of the three national legal
systems.

The national provisions were compared
with three international clinical documents: the
Wilderness Medical Society guideline on acute
altitude illness [11], the European Society of
Cardiology recommendations for individuals with
pre-existing cardiovascular conditions [12], and the
British Thoracic Society statement on air travel for
passengers with respiratory disease [13]. These doc-
uments were used to identify relevant clinical risks
and assessment approaches. Their applicability was
interpreted in relation to their intended populations
and exposure settings; they were not treated as le-
gally binding occupational fitness standards.

The reference set comprised 29 documents: three
national regulatory acts, three international clinical
documents and 23 additional scientific publications
published between 2011 and 2025. The scientific lit-
erature included original human studies, systematic
reviews, a meta-analysis, narrative reviews, editori-
al commentary and task-specific occupational rec-
ommendations. These sources provided evidence
and context concerning physiological adaptation,
exercise capacity, cardiovascular and respiratory
outcomes, haematological conditions, neurological
and functional performance, ophthalmological find-
ings and employment outcomes. Original empirical
findings were distinguished from clinical interpreta-
tion and recommendations.

For empirical studies, the synthesis considered
study design, population, altitude, duration and pat-
tern of exposure, reported outcomes and relevance
to occupational settings. Findings from workers
were distinguished from those involving travellers,
permanent high-altitude residents or patients with
chronic disease. Publications reporting different
outcomes from the same trial or cohort were treated
as complementary reports rather than independent
replication. Reported numerical findings were inter-
preted with regard to the study population, outcome
definition and statistical uncertainty.

Evidence was synthesised descriptively and
organised into clinical and regulatory domains for
comparison with the selected national provisions.
Quantitative pooling was not undertaken because
the sources differed substantially in design, popula-
tion, exposure and outcomes. The literature compo-
nent was a narrative review; no formal study-level
risk-of-bias assessment or evidence grading was
performed. Interpretation therefore considered
methodological limitations, consistency of findings
and directness of applicability to high-altitude work.
Clinical measurements and diagnostic thresholds
were not regarded as validated occupational fitness
criteria unless their applicability to the relevant oc-
cupation and exposure setting had been established.

Results

The comparative analysis identified differenc-
es across twelve regulatory and clinical domains:
recognition of hypobaric exposure; cardiovascu-
lar, respiratory, haematological, neurological and
ophthalmological risks; haemorrhoids and hernias;
examination frequency and investigation require-
ments; restriction categories; hypoxic challenge or
altitude-simulation testing; supplemental oxygen
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assessment; and quantitative occupational fitness
criteria.

The three selected national regulatory docu-
ments differed substantially in how they defined
the relevant occupational exposure. The Russian
framework listed reduced pressure of air or gas en-
vironments and reduced oxygen partial pressure in
relation to workplaces where such conditions are
technologically maintained. It did not explicitly
establish natural high-altitude work as a separate
occupational category [8]. The Kazakhstani frame-
work regulated medical examinations for hazardous
occupations but did not identify hypobaric hypoxia
or natural high-altitude exposure as a distinct harm-
ful occupational factor [9]. The Kyrgyz framework
explicitly covered specified work at hydrometeo-
rological stations and communication facilities lo-
cated in high-altitude, remote and difficult climatic
areas and provided contraindications applicable to
these occupational settings [10].

Within the provisions reviewed, cardiovascu-
lar, respiratory and neurological disorders were ad-
dressed in all three national documents. Although
individual provisions include disease-specific qual-
ifications, no unified decision pathway explicitly
tailored to natural high-altitude exposure was iden-
tified. No altitude-specific haematological thresh-
olds were identified. Ophthalmological contraindi-
cations were present in the national documents, but
their explicit linkage to high-altitude work differed;
no separate high-altitude-specific ophthalmological
provision was identified in the Kazakhstani docu-
ment [8—10].

A direct comparison of examination frequen-
cy, required specialists and investigation panels
was limited by the absence of an equivalent natural
high-altitude occupational category in the Russian
and Kazakhstani documents. The Kyrgyz provisions
were linked to specified high-altitude and remote
occupations, whereas the Russian and Kazakhstani
requirements were organised according to broader
harmful factors or categories of work [8-10]. Within
the provisions reviewed, no requirements were iden-
tified for hypoxic challenge testing, altitude-simula-
tion testing or formal assessment of supplemental
oxygen requirements as components of fitness as-
sessment specifically for natural high-altitude work.
No validated high-altitude-specific occupational
thresholds were identified in these provisions based
on oxygen saturation, exercise capacity, haemoglo-
bin concentration or previous altitude tolerance.
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Cardiovascular risks

Cardiovascular disorders were included among
the contraindications in all three selected national
documents. Within the provisions reviewed, no in-
tegrated altitude-specific risk-stratification pathway
comparable in scope to the ESC recommendations
was identified [8-10; 12].

A meta-analysis comprising 12 high-altitude
studies with 834 participants and 18 low-altitude
studies with 710 participants found that mean sys-
tolic pulmonary artery pressure was 25.3 mmHg
(95 % CI: 24.0-26.7) at high altitude, compared
with 18.4 mmHg (95 % CI: 17.1-19.7) at low alti-
tude. Mean arterial oxygen saturation was 90.4 %
(95 % CI: 89.3-91.5) at high altitude and 98.1 %
(95 % CI: 97.7-98.4) at low altitude (p < 0.001
for both comparisons) [14]. The pooled estimates
therefore differed by 6.9 mmHg for systolic pulmo-
nary artery pressure and by 7.7 percentage points
for arterial oxygen saturation between the high- and
low-altitude groups.

These values were derived primarily from ap-
parently healthy permanent high-altitude residents
and therefore cannot be interpreted as occupational
fitness thresholds. Nevertheless, they provide quan-
titative reference values illustrating the haemody-
namic and oxygenation changes associated with
prolonged high-altitude exposure [14].

Direct occupational evidence from Kyrgyzstan
was provided by a prospective cohort of 569 em-
ployees screened before employment at a gold
mine located at 3,800—4,500 m and followed until
January 2022. During 5,190 person-years of obser-
vation, 23 workers developed a cardiovascular con-
dition resulting in unfitness for work, corresponding
to a cumulative incidence of approximately 4 %.
Increasing age (HR per one-year increase 1.13;
95 % CI: 1.06—1.22) and body mass index (HR per
1 kg/m? increase 1.18; 95 % CI: 1.04—1.34) were in-
dependently associated with cardiovascular disease
leading to unfitness for work [15]. The relatively
low cumulative incidence should be interpreted in
the context of pre-employment selection and the
healthy-worker effect. Nevertheless, the findings
suggest that age and adiposity may help identify
workers requiring closer cardiovascular assess-
ment and follow-up. The absence of a comparable
low-altitude occupational control group limits attri-
bution of these outcomes specifically to hypobaric
exposure.
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The ESC recommendations identify symptomat-
ic pulmonary hypertension, unstable cardiovascular
disease and poorly controlled heart failure as condi-
tions associated with increased risk during altitude
exposure [12]. Although cardiovascular contraindi-
cations were present in all three national documents,
and some provisions considered disease severity or
functional impairment, no integrated altitude-spe-
cific pathway for distinguishing stable disease from
conditions at high risk of decompensation was iden-
tified in the provisions reviewed [8-10].

Respiratory disorders and functional capacity

Respiratory diseases were included in all three
national frameworks, but only the Kyrgyz frame-
work explicitly linked selected respiratory contra-
indications to specified high-altitude and remote
occupations.

A randomised trial with 176 patients with mod-
erate-to-severe chronic obstructive pulmonary dis-
ease (hereinafter — COPD) in the intention-to-treat
analysis evaluated adverse health effects during a
two-day stay at 3,100 m. Altitude-related adverse
health effects occurred in 68 of 90 patients receiv-
ing placebo (76 %) and 42 of 86 patients receiving
preventive acetazolamide (49 %). The hazard ratio
was 0.54 (95 % CI: 0.37-0.79; p < 0.001), and the
number needed to treat to prevent one adverse event
was four (95 % CI: 3-8) [16]. These findings indi-
cate a substantial risk of clinically relevant adverse
effects among patients with COPD at 3,100 m, de-
spite a baseline peripheral oxygen saturation of at
least 92 %. The outcome was a composite of alti-
tude-related adverse health effects, including severe
hypoxaemia, acute mountain sickness and other
events requiring medical intervention or descent; it
should not be interpreted as the incidence of acute
mountain sickness alone.

In an exercise-performance substudy of the par-
ent randomised trial, 103 patients with COPD were
included in the per-protocol analysis [17]. Mean val-
ues are presented with standard deviations. Maximal
work rate in the acetazolamide group decreased from
105+£27 W at 760 m to 91+£25 W at 3,100 m, while
maximal oxygen uptake decreased from 18.0+4.8 to
15.5£3.7 mL-min""*kg™" (p < 0.001 for both chang-
es). Corresponding reductions in the placebo group
were from 107434 to 97428 W and from 18.9+6.0
to 17.245.0 mL-min~"kg™" [17]. Depending on the
treatment group and outcome, these changes repre-
sented reductions of approximately 9-14 % in max-
imal exercise capacity. Between-group differences

in the altitude-induced reductions in maximal work
rate and maximal oxygen uptake were not statisti-
cally significant [17].

Because the parent trial and its exercise-perfor-
mance substudy involved patients with COPD rather
than occupational cohorts, their findings cannot be
directly generalised to healthy workers. However,
these reports provide quantitative evidence of re-
duced exercise capacity and an increased risk of
clinically relevant adverse effects during short-term
high-altitude exposure in selected patients with
COPD [16; 17].

Evidence from a Kyrgyz occupational cohort
further demonstrates the importance of considering
modifiable workplace exposures alongside hypo-
baric hypoxia. Among 109 healthy gold-mine work-
ers employed at approximately 4,000 m and fol-
lowed with annual pulmonary function testing for
five years, the estimated lung-function slope was a
decline of 115+£9 mL per year (estimate + standard
error) before extensive workplace smoking restric-
tions were implemented. During the subsequent
period following implementation of these restric-
tions, the estimated slope changed to an increase
of 178420 mL per year (estimate + standard error)
(p <0.001 for both slopes) [18]. Because this was an
observational study, the change cannot be attributed
exclusively to the smoking restrictions. The study
provides occupational evidence that changes in
workplace tobacco-smoke exposure may influence
longitudinal lung-function measurements; however,
its observational design does not establish causali-
ty or isolate the independent effect of high-altitude
exposure.

Haematological conditions

Within the selected national provisions, no ex-
plicit high-altitude-specific contraindications were
identified for severe anaemia, sickle cell disease or
excessive erythrocytosis [8—10]. The reviewed clin-
ical literature nevertheless identified impaired oxy-
gen transport and excessive erythrocytosis as rele-
vant concerns during high-altitude exposure.

In the diagnostic framework for chronic moun-
tain sickness, excessive erythrocytosis has tradition-
ally been defined as a haemoglobin concentration of
>21 g/dL in men and >19 g/dL in women [19]. These
thresholds form part of the diagnostic framework for
chronic mountain sickness in high-altitude residents
rather than validated occupational fitness limits.
Nevertheless, no altitude-specific haemoglobin or
haematocrit thresholds or dedicated haematological
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assessment pathway was identified in the national
provisions reviewed [8-10].

Neurological and functional effects

General neurological contraindications were
included in all three selected national documents.
Some provisions considered disease severity, func-
tional impairment or clinical stability. However, no
integrated neurological assessment pathway explic-
itly tailored to natural high-altitude exposure was
identified in the provisions reviewed. In particular,
no high-altitude-specific occupational clearance
thresholds based on seizure control, time since
stroke, neurological stability, postural control or
cognitive and visuomotor performance were iden-
tified [8-10].

Indirect quantitative evidence of altitude-relat-
ed functional impairment was identified in patients
with COPD exposed to 3,100 m. In a randomised
study of 45 patients, the placebo group demonstrat-
ed increases in directional error of 2.5° (95 % CI:
2.2-2.7) during visuomotor adaptation, 5.3° (95 %
CI: 4.6-6.1) during immediate recall and 5.8° (95 %
CI: 5.0-6.7) during post-sleep recall compared with
measurements at 760 m (p < 0.001 for all compari-
sons) [20].

In another randomised study involving 127
patients with COPD, the centre-of-pressure path
length increased from 28.849.7 cm at 760 m to
30.0+£10.0 cm at 3,100 m in the placebo group
(p = 0.002). Multivariable analysis confirmed an
altitude-associated increase of 0.98 cm (95 % CI:
0.39-1.58; p = 0.001), indicating deterioration in
postural control [21].

These studies involved patients with COPD
rather than workers with neurological disorders and
therefore provide indirect evidence only. The doc-
umented changes in visuomotor performance and
postural control may be relevant to safety-critical
tasks involving vehicle operation, machinery, bal-
ance or fall hazards [20; 21]. However, the findings
do not establish the risk associated with specific
neurological diagnoses or provide validated neu-
rological or functional thresholds for occupational
screening. Statistical changes in these test outcomes
do not, by themselves, establish an increased inci-
dence of occupational accidents.

Ophthalmological risks

Ophthalmological contraindications were pres-
ent in the national documents, but no separate
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high-altitude-specific ophthalmological provision
was identified in the Kazakhstani document [8-10].
Quantitative occupationally relevant evidence was
available from a prospective observational study of
54 security personnel referred with ocular complaints
following high-altitude exposure. High-altitude reti-
nopathy was diagnosed in 28 individuals (51.9 %).
Reported abnormalities included 15 retinal arterial
or venous occlusions and seven cases of central se-
rous chorioretinopathy. The mean exposure altitude
was 14,716 ft (approximately 4,485 m), and the
mean duration of stay was 11.2 weeks [22].

The proportion of affected individuals should
not be interpreted as prevalence among all high-al-
titude workers because participants were referred
specifically for ocular complaints. The study there-
fore documents a spectrum of retinal pathology in a
clinically selected group of symptomatic personnel
but does not provide an estimate of risk among all
high-altitude workers.

Haemorrhoids and hernias

Selected forms of haemorrhoids and herni-
as were listed among the contraindications in the
Kazakhstani and Kyrgyz documents [9; 10]. In
Kazakhstan, the relevant provisions concern gen-
eral contraindications or other occupational catego-
ries, including work at height; their inclusion should
not be interpreted as a specific contraindication to
natural high-altitude exposure [9]. These condi-
tions were not identified as altitude-specific contra-
indications in the WMS, ESC or BTS documents
[11-13]. In a prospective cohort of workers new-
ly employed at a Kyrgyz high-altitude gold mine,
haemorrhoids diagnosed during pre-employment
screening were associated with premature employ-
ment discontinuation for any reason (adjusted HR
1.32; 95 % CI: 1.01-3.75) [23]. Smoking (HR 1.55;
95 % CI: 1.10-2.17), lowland residence (HR 1.95;
95 % CI: 1.31-2.90) and obesity (HR 1.71; 95 % CI:
1.01-2.88) were also associated with reduced em-
ployment survival [23]. The assessed outcome was
employment retention rather than altitude-related
morbidity; therefore, the findings do not establish
haemorrhoids as a pathophysiological contraindica-
tion to hypobaric exposure.

The principal differences between the national
regulatory frameworks and the corresponding in-
ternational guidance and supporting scientific evi-
dence are summarised in Table 1.
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Table 1. Comparison of national regulatory frameworks with international guidance and supporting scien-
tific evidence regarding hypobaric exposure

International guidance

cal disorders

criteria

ic criteria

Domain Russia [§] Kazakhstan [9] | Kyrgyzstan [10] and supporting evidence
Reduced pressure and
rig;ﬁi (r)ggfe::if;rtglr Hvpobaric hvboxia Specified work in| Hypobaric exposure ad-
Recognition P o8 . yPo! P high-altitude, re- | dressed by WMS, ESC
. | technologically main- | not identified as )
of hypobaric i . .. mote and difficult| and BTS, although not as
tained environments; | a distinct harmful D )
exposure N climatic areas |an occupational regulatory
applicability to natural factor recoonised cateso
high-altitude work not g oy
explicitly defined
Condition-specific clinical
guidance for pre-existing
cardiovascular disease
Cardiovascular| General contraindica- |General contraindi-| General contrain-| [12]; quantitative physio-
risks tions cations dications logical estimates are avail-
able but are not validated
occupational thresholds
[14]
Stsleczf)i;zsiigi_ Individual assessment rec-
Y . ... |ommended; COPD studies
Respiratory cations explicitly demonstrate increased
: Broadly included Broadly included | linked to speci- .. .
diseases . . clinical risk and reduced
fied high-altitude . .
exercise capacity at 3,100
and remote occu-
. m [13, 16, 17]
pations
Excessive erythrocytosis
recognised as clinically
Haematologi- | No altitude-specific |No altitude-specif-| No altitude-spe- | relevant; traditional CMS

cific criteria

thresholds are Hb >21 g/
dL in men and >19 g/dL in
women [19]

No universal occupation-
al clearance thresholds;

Neurological o e .| studies indicate impaired
£ General contraindica- |General contraindi-| General contrain-| . P
and functional i i . visuomotor performance
. tions cations dications
risks and postural control at
3,100 m in patients with
COPD [20, 21]
General ophthal- . .
. oP .| Retinal pathology associ-
mological con- | Selected condi- 11 .
Lo ) . ated with high-altitude ex-
traindications pres-| tions recognised .
Ophthalmolog- . . - posure is supported by ob-
. . Partially recognised | ent; no separate for specified . .
ical risks ) . . servational evidence, but
high-altitude-spe- | occupational set- | . . D
. .. . uniform screening criteria
cific provision tings

identified

are unavailable [22]
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Table continued

. . International guidance
Domain Russia [8] Kazakhstan [9] | Kyrgyzstan [10] and supporting evidence
Not identified as alti-
Selected forms in- tude-specific contraindi-
cluded in general cations in WMS, ESC or
. . or other occupa- | Selected forms | BTS guidance; one occu-
: Not included as alti- | . . . . .
Haemorrhoids . . tional categories, | included for the | pational cohort associated
. tude-specific contrain- | . . . . .
and hernias . including work at | occupational set- | haemorrhoids with pre-
dications . . s . .
height; no distinct | tings reviewed | mature employment dis-
high-altitude cate- continuation, but not with
gory altitude-related morbidity
[11-13, 23]
No distinct hy- .
. . . Requirements
Examination | No directly compa- | pobaric-exposure | ,. . . .
4 o linked to speci- | No universal occupational
frequency and | rable requirements | category assigning . . .
i L7 . . ; .~ | fied high-altitude |examination schedule pro-
investigation | identified for natural | a specific exami- .
) . : . and remote occu- vided [11-13]
requirements | high-altitude work | nation schedule or ations
investigation panel P
. . No integrated
No 1ntegrated alti- Disease-specific | altitude-specific [Condition-specific individ-
tude-specific pathway . . . .
. . . . ..~ |qualifications pres-| pathway with ex- | ual assessment is support-
Restriction |with explicit restriction . .. L
. . . ent; no integrated | plicit restriction | ed, but these documents
categories categories identified . . .. . :
in the provisions re- altitude-specific |categories identi- | are not occupational regu-
. pathway identified | fied in the provi- | latory standards [11-13]
viewed . .
sions reviewed
BTS recommends hypox-
Hypoxic ic challenge testing for
challenge or Not specified Not specified Not specified se}ected pafuents V.Vlt.h ress
altitude-simu- piratory disease; it is not
lation testing a universal occupational
screening test [13]
Considered for selected
Supplemental individuals with respira-
OXygen assess- Not specified Not specified Not specified . p
ment tory or cardiopulmonary
disease [12, 13]
No universally validated
occupational thresholds;
Quantitative task-specific criteria have
occupational . . . been proposed [25]. Other
fitness thresh- Not provided Not provided Not provided numerical indicators main-
olds ly concern clinical popula-
tions or residents [14; 16;
17;19-22]

Source: Authors’ comparative analysis of the national regulatory documents of Russia, Kazakhstan and
Kyrgyzstan [8-10], international clinical guidance [11-13], and supporting scientific evidence [14, 16, 17,
19-23]. Note: the national categories are not directly equivalent. Work at height in the Kazakhstani docu-
ment includes climbing work above 2 m and is distinct from natural high-altitude exposure [9]. «Not speci-
fied» indicates that no explicit high-altitude-specific requirement was identified in the provisions reviewed;
it does not imply absence of all relevant national requirements.
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Discussion

The present analysis identified substantial differ-
ences between the selected regulatory acts of Russia,
Kazakhstan and Kyrgyzstan in their recognition of
hypobaric exposure, medical contraindications and
altitude-specific criteria. Although all three frame-
works require medical examinations for hazardous
work, no integrated risk-stratification pathway for
natural high-altitude work was identified in the
provisions reviewed [8-10]. The principal gap was
the limited adaptation of existing contraindications
to the physiological and functional demands of
high-altitude work. This distinction matters when
interpreting regulatory omissions, because general
medical examinations and disease-specific restric-
tions may still apply.

Several factors may explain these differences.
The documents were developed within distinct legal
and occupational-health systems: the Kyrgyz res-
olution was adopted in 2011, and the Kazakhstani
and Russian orders in 2020 and 2021, respective-
ly [8-10]. Their structure relies primarily on lists of
harmful factors, occupations and diseases. Broad
diagnostic categories may therefore serve several
occupational safety purposes and should not auto-
matically be interpreted as restrictions specifically
attributable to hypobaric hypoxia.

The international evidence base also remains
heterogeneous. Although some studies concern min-
ers, rescue personnel and military personnel, much
of the clinical evidence originates from travellers,
patients with chronic diseases or permanent high-al-
titude residents [24-27]. Differences in altitude, ex-
posure duration, shift schedules, acclimatisation,
workload and worker selection hinder the develop-
ment of universal occupational fitness thresholds
and may partly explain reliance on broad diagnostic
categories.

The Russian and Kyrgyz frameworks recognise
different exposures. The Russian document address-
es reduced pressure and oxygen partial pressure in
technologically maintained environments, whereas
the Kyrgyz document covers specified occupations
in high-altitude, remote and difficult climatic areas
[8; 10]. The Kazakhstani document does not iden-
tify hypobaric hypoxia as a distinct harmful occu-
pational factor [9]. These differences limit direct
comparison and application to natural high-altitude
work. Recognition of an exposure category alone
does not ensure adequate clinical assessment: no
integrated pathway combining altitude-specific risk

stratification and explicit restriction categories was
identified.

The Kazakhstani framework requires examina-
tions for hazardous work without a separate hypo-
baric hypoxia category [9]. In practice, the absence
of a dedicated category may leave the relationship
between anticipated exposure and required investi-
gations unclear. This may complicate the selection
of investigations before high-altitude work and in-
crease reliance on broad disease categories or clini-
cal judgement. Such discretion could lead to incon-
sistent decisions, unnecessary exclusion of stable
workers or inadequate assessment of susceptibility
to hypoxaemia. These potential effects were not di-
rectly evaluated. The analysis therefore identifies
possible consequences of regulatory ambiguity rath-
er than demonstrating differences in the quality of
decisions between institutions.

Haemorrhoids and hernias must be interpreted
within the occupational categories covered by the
provisions [9; 10]. In Kazakhstan, general contrain-
dications and restrictions for physically demanding
work or work at height should not be conflated with
hypobaric exposure [9]. These conditions were not
identified as altitude-specific contraindications in
the WMS, ESC or BTS documents [11-13]. Heavy
workload, acute complications and limited surgi-
cal access may explain restrictions in remote oc-
cupations, but these remain hypotheses. A Kyrgyz
cohort associated haemorrhoids with premature
employment discontinuation for any reason, rather
than altitude-related morbidity [23]. This does not
establish causality or justify automatic exclusion.
Assessment should consider severity, recent com-
plications, workload and access to care.

Recommendations for alpine helicopter rescue
personnel support task-specific screening that consid-
ers cardiovascular fitness, workload, environmental
exposure and operational safety [25]. Although de-
veloped for mountain rescue rather than mining, they
illustrate the value of adapting assessment to occupa-
tional demands. They include permanent and tempo-
rary restrictions and proposed quantitative fitness cri-
teria [25]. These recommendations are distinct from
the three clinical documents in the primary compar-
ison, and their cut-offs are not universally validated
for other high-altitude occupations.

All three national frameworks include cardio-
vascular contraindications, sometimes qualified by
severity or functional impairment. However, no in-
tegrated pathway relating these factors to natural
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high-altitude exposure was identified [8-10]. ESC
recommendations provide condition-specific guid-
ance for pre-existing cardiovascular disease but
were developed for altitude exposure rather than oc-
cupational screening [12].

Occupational and population-based findings
support cardiovascular assessment without estab-
lishing exclusion thresholds. In the Kyrgyz cohort,
increasing age and body mass index were associated
with cardiovascular disease leading to unfitness for
work; the low incidence may reflect pre-employ-
ment selection and the healthy-worker effect [15].
The meta-analysis found higher systolic pulmonary
artery pressure and lower oxygen saturation among
high-altitude residents, but its pooled estimates can-
not serve as occupational fitness criteria [14]. These
findings support closer assessment of multiple risk
factors without automatic exclusion based on isolat-
ed measurements. Their practical relevance depends
on the worker’s clinical status and exposure condi-
tions, and neither association proves that hypobaric
hypoxia independently caused the observed cardio-
vascular outcomes.

A systematic narrative review of 31 occupation-
al studies suggested increased cardiovascular risk
during long-term intermittent hypoxia, particularly
among miners and military personnel [27]. Obesity,
socioeconomic conditions and lifestyle may con-
found these associations. The evidence supports
surveillance but does not establish an exclusion
threshold. A cardiovascular review described poten-
tially increased risk above approximately 2,500 m
through hypoxaemia, sympathetic activation and hy-
poxic pulmonary vasoconstriction [28]. Responses
depend on disease stability, altitude, ascent profile
and exposure duration, supporting individual as-
sessment rather than exclusion by diagnosis alone.

Trials in selected patients with COPD demon-
strated adverse effects and reduced exercise capacity
at 3,100 m, but these findings do not establish occu-
pational exclusion thresholds [16; 17]. Low-altitude
resting assessment may not fully predict stability
or functional capacity during hypobaric exposure.
Assessment should consider baseline oxygen satu-
ration, disease control, exercise tolerance, workload
and previous altitude responses. Hypoxic challenge
testing and supplemental oxygen assessment, de-
scribed by BTS for air travel, may help in select-
ed cases but should not be routine for all workers
[13]. Pulse oximetry may complement assessment,
although evidence does not support a universal
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saturation threshold for occupational clearance or
prediction of altitude illness [29].

Altitude-specific haematological assessment is
relevant because severe anaemia impairs oxygen
transport, whereas excessive erythrocytosis may in-
crease viscosity and accompany chronic mountain
sickness [19]. Diagnostic thresholds for permanent
residents are not validated occupational fitness lim-
its. Population, altitude and exposure pattern must
therefore inform any proposed quantitative criteria.
Distinguishing diagnostic criteria from fitness crite-
ria is particularly important when translating find-
ings from long-term residents to workers undergo-
ing repeated or short-term exposure.

Neurological contraindications were present in
all three frameworks, but no integrated pathway
tailored to natural high-altitude exposure was iden-
tified [8-10]. Studies demonstrated impaired visuo-
motor performance and postural control in patients
with COPD at 3,100 m [20; 21]. These outcomes
may matter for driving, machinery operation and
tasks involving balance or fall hazards. However,
evidence from selected clinical populations supports
individual assessment, not categorical exclusion or
universal neurological thresholds.

Ophthalmological conditions were addressed
nationally, but no separate high-altitude-specific
provision was identified in the Kazakhstani docu-
ment [8-10]. Findings in symptomatic security per-
sonnel document retinal vascular and other ocular
pathology after altitude exposure; selection prevents
estimation of prevalence or occupational risk [22].
New ocular symptoms nevertheless warrant timely
ophthalmological assessment.

These differences may increase reliance on indi-
vidual judgement, produce inconsistent decisions or
unnecessary exclusion of stable workers, and leave
unlisted risk factors insufficiently assessed. The ab-
sence of explicit restriction and reassessment path-
ways may also limit reconsideration after treatment,
acclimatisation or changes in exposure. These are
hypotheses for practice and policy evaluation: ac-
tual clearance decisions, unnecessary exclusion and
surveillance effectiveness were not measured.

International guidance can inform clinical inter-
pretation but requires adaptation before incorpora-
tion into occupational regulations. WMS addresses
acute altitude illness [11], ESC addresses pre-exist-
ing cardiovascular disease [12], and BTS addresses
respiratory disease during air travel [13]. None spe-
cifically determines fitness for prolonged, repeated
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or intermittent high-altitude work. Their value lies
in identifying clinical domains and assessment ap-
proaches rather than legally applicable contraindi-
cations. Adaptation should preserve the distinction
between preventing acute altitude illness, managing
chronic disease during exposure and assessing the
demands of a specific occupation.

A potential model could combine clearly defined
absolute contraindications with conditional assess-
ment of stable disease. Relevant factors include al-
titude, ascent rate, exposure duration and pattern,
workload, medical access, oxygenation, functional
capacity and previous altitude tolerance [24-26].
Pre-employment assessment could be complement-
ed by acclimatisation planning, symptom monitor-
ing, periodic surveillance and emergency proce-
dures. Hypoxic challenge testing or oxygen assess-
ment could be reserved for selected cardiopulmo-
nary cases when results would influence fitness de-
cisions. Prospective occupational evaluation would
be needed to determine whether such an approach
improves consistency, protects worker health and
avoids unnecessary restrictions.

Several limitations require consideration. Only
three selected acts were examined, rather than
all national requirements for high-altitude work.
Differences in terminology and scope limited com-
parison between natural altitude, technologically
maintained low pressure and work at height. The
literature component was a structured narrative re-
view without formal risk-of-bias assessment or evi-
dence grading. Searches were limited to Scopus and
Web of Science; contextual publications may have
introduced selection bias. Much evidence concerned
travellers, residents or patients rather than workers.
Reports from the same trial or cohort did not provide
independent replication [15-17; 23]. Occupational
studies also differed in altitude, exposure schedules,
selection and outcomes [24-27]. Healthy-worker
selection, co-exposures and limited comparators
restrict causal interpretation. Numerical findings
illustrate risks but do not establish occupational
thresholds. Clearance effectiveness and the predic-
tive validity of proposed criteria were not evalu-
ated. Subsequent regulatory amendments and evi-
dence may change the comparison; adoption dates
alone do not establish the currency of the provisions
analysed.

Conclusion

The selected regulatory acts of Russia,
Kazakhstan and Kyrgyzstan differ in their explicit

coverage of occupational hypobaric exposure. The
Russian provisions address technologically main-
tained low-pressure environments, the Kyrgyz pro-
visions cover specified occupations in high-altitude
and remote arcas, and the Kazakhstani document
does not identify hypobaric hypoxia as a distinct
harmful occupational factor. No integrated fit-
ness-assessment pathway specifically designed for
natural high-altitude work was identified within the
provisions analysed.

These findings support clearer definitions of oc-
cupational hypobaric exposure and individual fit-
ness assessment that considers altitude, exposure
pattern, physical workload and clinical stability.
International clinical guidance and task-specific
occupational recommendations may inform this ap-
proach, but their applicability to different working
conditions requires evaluation. Prospective occupa-
tional studies are needed to validate fitness criteria
and assess their effects on worker health and safety
before clinical indicators are adopted as regulatory
thresholds.
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BHUIK TAYJIbI AUMAKTAFbI THITIOBAPUSJIBIK TUTIOKCUSA KAFTAVBIHIAFBI
EHBEK KbIBSMETIHE KATBICTbI HOPMATUBTIK HEI'I3/IEP
MEH XAJUIBIKAPAJIBIK JIEPEKTEP: CAJIBICTBIPMAJIBI TAJIJIAY

A. K. Cakranos!’, /I. B. Bunnukos!, A. E. Yaiauena!, 7K. B. Pomanosa’,
H. H. Aiitambaena?, JI. 3. Hazaposa?, I. 7K. Axanos®, O. 7K. MykaHoBa*
! «on-®apabu areingarsl Kazak Yarreik yausepeutetin KEAK, Kasakcran, Aamars
2«KJICXKM» Kazakcranaslk MeauiinHa yHUBepcuTeTi, Kasakcran, Amarsl
3 «C. . Achenmuspon areinaarsl Kazak yaTteik menuinaa yauepceuteTi» KEAK, Kazakcran, Anmars
*MaHrpIcTay OOJBICHIHBIH JI€HCAYJIBIK CaKTay OacKapMachiHbIH « MaHFBICTAy OPTAJIbIK, aydaH/IbIK,
aypyxaHacel», Ka3zakcran, ManrbicTay 0OJIBICHI
* Koppecnonoenm agmop

AHaarna
Oszexminiei. buik Taynbl >Karaaiiapia >KyMBIC iCTE€y THIOOAPUSUIBIK THIOKCHUSHBIH SCEpPIMEH JKOHE
OMIKTIK aypybIHBIH, YHKBI MEH KOTHUTUBTIK (PyHKIHsUTap OY3bLIBICTAPBIHBIH, )KYPEK-KaHTaMbIP aCKbIHYIIa-
PBIHBIH KayTiMEeH OailJIaHBICThI. YJITTHIK HOPMATUBTIK TAJIANTAPIBIH AHBIPMAIIBUTBIKTAPhI dKYMBICKEPICPIl
MEAMIMHAIBIK TEKCEPY TOCUIAEPIH YilllecTipyli KUbIHIATA IbI.
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Maxcamui. Pecelinin, Ka3akcranHbiH jkoHe KpIpFhI3cTaHHBIH OWiIK Tayibl KaFgaiiapia )KyMbIC 1CTe-
TiH KYMBICKEpJIEp/Ii MEUIIMHAIIBIK TEKCepYyTe KaThICThI )KEKeJIeTeH HOPMATUBTIK KYKBIKTBIK, aKTiJIepiH ca-
JIBICTBIPY JKOHE OJIAPJIbIH XaJBIKAPAJIBIK YCHIHBIMIAP MEH FHUTBIMU JIEPEKTEPre COMKECTIriH Oaranay.

Mamepuanoap men odicmep. Y1 YATTBIK HOPMATHUBTIK KYKBIKTHIK akT >koHe Wilderness Medical
Society, European Society of Cardiology »xone British Thoracic Society yiibIMIapbIHBIH YIII XaJbIKaPaIbIK
KJIMHUKAJIBIK KYKaTbl TajnaHabl. Scopus xkoHe Web of Science nepekkopiapblHaa i31€y apKblibl Kypbl-
JBIMJIAJIFaH HAPPATHUBTIK MOy KYPTi3iji; canajiblK CHHTE3Te 23 FRUIBIMU JKapUSUIAHBIM CHT131II.

Homuoicenep. Peceitinik Ky>XaT TEXHOJIOTHSUIIBIK, )KOIMEH KaMTaMachl3 €TUIETIH OPTaJaFrbl TOMEH KBICHIM
MEH OTTET1HIH TOMEH MapIHaJIIbIK KbICHIMBIH KapacThIpa/Ibl, ajlaii/ia OHBIH TAOUFH OMIK TayJIbl JKaF1anap-
Fa KOJIaHBUTYBI HAKThI OenrienOeren. KasakcraHnablk Ky)KaTTa runo0apHsIbIK TUITOKCHUS 1epOec 3USHIbI
OHJIIpICTIK (hakTop peTiHae KepceTinMereH. KpIpFbI3cTaHAbIK KYyXKaT OMIK TayIbl KOHE IIajFail ayaaHaap-
JIaFbl JKEKeJlereH KocinTepal KaMTuabl. KapacTeIpbuiran epeskenepae OMIKTIKKE TOH KayinTepi CTpaTH-
¢bukanusaayabl, KociOn skapaMAbUIBIKTBIH BaJUATENTEH OIIIEMICPIH KOHE HAKThl OCITUICHTEeH LIEKTEeY
caHaTTapblH OIPIKTIPETIH OIpbIHFAH AJTOPUTM aHBIKTAIMAIbl. XaJIbIKAPAIBIK KIMHUKAIBIK YCBIHBIMIAP
THUICTI KaylNTepAl KapacThIpaabl, Oipak KociOu KapaMIbUIBIKThI PETTEHTIH HOPMATUBTIK CTaHIAPT OOJIBII
TaObIIMaiIbl. KazakcTaHAbIK jk0HE KBIPFBI3CTAHIIBIK KY>KaTTap TEMOPPOIl MEH >KapbIKTap/IbIH KEKeJIeTeH
TYPJIEPiH KaMTH/IbI; OYJ HMIEKTEYJIepIiH HOPMATUBTIK MOHMOTIHIH THIIO0APHSIIBIK Dcepre Tikeei Oaina-
HBICTBI KAPChl KOPCETLTIMIEPICH aXKbIPATy KaXKET.

Kopvimuvinowvl. ['umoGapusiiblK THIIOKCUSTHBIH KOCI0M ©CEepiH HAKThIIAY KOHE JKYMBIC MIHACTTEPIH €C-
KEpe OTBIPBII, XKapaMIbLIBIKTHI JKeKe Oarasay KaxxeT. XalbIKapasblK YChIHBIMIAP KOC10M JKaFnaiinapra Oe-
HiMIeNreH Ke3/1e HOpMaTHUBTIK TalanTap/bl KaiTa Kapayra Heri3 0oJa anajbl.

Tyiiin co30ep: meniz Oeyeeviinen OUIKMIK, 2UNOKCUSL, HCYMbICKePEePOil OeHCayIblebl; Kacinmik acep;
Qusuxanvlk mexcepy; moyekenoi baesanay,; 3aHHaAMA.

HOPMATHUBHBIE OCHOBbBI U MEKAYHAPO/IHBIE JAHHBIE
O TPYAOBOM JEATEJIbHOCTH B YCJOBUSX THITIOBAPUYECKON T'MIIOKCHUNA
HA BBICOKOTOPHE: CPABHUTEJIBHBIN AHAJIN3

A. K. Cakranos!, /I. B. Bunnukos!, A. E. Yaiauena!, 7K. B. Pomanosa’,
H. H. AiitambaeBa’, JI. 3. Hazaposa?, I'. ’K. Axanos?, O. 7K. Mykanosa*
"HAO «Ka3zaxckuii HAMOHAIIBHBII yHUBEPCUTET UM. anb-Dapaduy», Kazaxcran, AnmMarsl
’Kazaxcranckuit memunmHckmii yauBepeuteT «BIILIO3y», Kazaxcran, Anmars
3SHAO «Ka3axckuii HallMOHAJIbHBIA METUIIMHCKAN YHUBEPCUTET
uM. C. [I. AchennusipoBay, Kazaxcran, AmMarsl
*«Manrucrayckas [eHTpajbHas paiioHHas OOJbHUIA» YIPaBICHHS 3ApaBOOXpaHeHuss MaHTHCTay CKOM
obmactu, Kazaxcran, Manrucrayckasi o0acthb
* Koppecnonoupyrowuii agmop

AHHOTALIUSA

Axmyanvnocms. PaboTa B BBICOKOTOPHBIX YCIOBUSX COIPsDKEHA C BO3/ACHCTBUEM IMIIO0apUYECKON TH-
TTOKCHH ¥ PUCKOM BBICOTHOUM 0O0JIE3HU, HAPYIICHUH CHA M KOTHUTHBHBIX (DYHKIIHA, CEPACYHO-COCYTUCTHIX
OCIIOKHEHUH. Pa3nnuns HalMoHaNbHBIX HOPMAaTHBHBIX TPEOOBAHUH 3aTPYIHSIOT COMTACOBAHNE TIOAXOI0OB
K MEIUITMHCKOMY 00CJIeIOBaHUIO PAOOTHUKOB.

Lenv. CpaBHUTH OTAEIbHBIE HOPMATUBHBIE MTpaBoBbIe akThl Poccun, Kazaxcrana u Keipreizcrana, ot-
HOCSIIIMECS] K MEAULIMHCKUM OCMOTPaM paOOTHUKOB B BBICOKOTOPHBIX YCIOBHSIX, H OLIGHUTh UX COOTBET-
CTBUE MEKTYHAPOIHBIM PEKOMEH/IAIIMSAM U HAyYHBIM JTAHHBIM.

Mamepuanst u memoosi. [IpoaHaTM3uPOBAHBI TPU HAIIMOHAIBHBIX HOPMATUBHBIX MPABOBBIX aKTa U TPU
MEXTyHapOoaHbIX KinHuYeckux nokymenta Wilderness Medical Society, European Society of Cardiology
u British Thoracic Society. [IpoBenén cTpykTyprpOBaHHBIN HappaTUBHBIN 0030p C MOUCKOM B Scopus H
Web of Science; B kaueCTBEHHBIN CHHTE3 BKIIIOUCHBI 23 HAyUHBIE MTyOTHKAIIHH.
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Pesynomamui. Poccuiickuil 10KyMEHT NpeAyCcMaTpUBaeT OHM)KEHHOE TaBJICHUE U MTOHMKEHHOE Iap-
LMAJIbHOE JIaBJIEHHE KHUCIOpPOJa B TEXHOJIOTUYECKU IOAJIEPKUBAEMBIX YCIOBUSIX, OJHAKO €r0 MPUMEHU-
MOCTb K IPUPOJHOMY BBICOKOTOPBIO MPSIMO HE Ompe/ieieHa. B ka3aXcTaHCKOM JJOKyMEHTE rurnodapuyecKkas
THITOKCHS HE BBIJIEJICHA KaK CAMOCTOSITEIIbHBIN BPEIHBINA MTPON3BOJACTBEHHBIN (hakTop. KbIpre3ckuit 10Ky-
MEHT OXBAaTbIBAET OT/EJbHbIE MPO(PECCHH B BHICOKOTOPHBIX M OTIANEHHBIX paiioHax. B paccMoTpeHHBIX
MIOJIOKEHUSIX HE BBISBIICH CUHBIN aNTOPUTM, 00BEIMHSIONINI BEICOTHYIO CTPATH(HUKALINIO PUCKA, BAJIUIH-
POBaHHBIE KPUTEPUH NPOPECCUOHAIBHONW MPUTOJHOCTH U SABHO OIpPEeNEHHbIE KATETOPUN OIPaHUUYCHUH.
Me:x1yHapoIHble KIMHUYECKHE PEKOMEHIALU pacCMaTPUBAIOT COOTBETCTBYIOIINE PUCKH, HO HE SIBIISIOT-
Csl HOPMaTUBHBIMU CTaHJApTaMM IIPO(eCCUOHANBHOM MPUrogHOCTH. KazaxcTaHCKHE U KbIPTBI3CKUE JTOKY-
MEHTBHI BKJIIOYAIOT OT/IENIbHbIE ()OPMBI TEMOPPOS M IPHIK; HOPMATUBHBIM KOHTEKCT 3TUX OTPaHUYEHUH ciie-
JyeT OTJINYaTh OT MPOTUBOMNOKA3aHHM, HEOCPEACTBEHHO CBSI3aHHBIX C THIIO0APHUUECKUM BO3JICHCTBUEM.

Bv1600b1. HeoOXoaMMbl yTOUHEHHUE OTIpeiesIeHus] TPOopeCCHOHAIBHOTO BO3AEHCTBUS TMII00apUUYeCKOi
TUIOKCUU Y UHIUBHUYalbHas OLEHKA IPUTOHOCTH C yU€TOM pabouux 3a1ad. MexayHapoaHble peKOMEH-
JIalliU MOT'YT COJIefiCTBOBAaTh IEpecMOTpY TpeOOBaHUMN NP alanTalluu K NPo(ecCHOHATbHBIM YCIOBHSM.

Knrwouesvie cnosa: svicoma Hao ypogHem Mops, 2UNOKCUSL, 300p08be pabOMHUKO8, NPOpecCUOHAIbHOe
so30eticmeue, QusUKaIbHOe 00C1e008aHUe, OYEeHKA PUCKA, 3AKOHOOAMETbCEO.
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