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This issue of the journal is dedicated to the international conference "Multidisciplinary Approach in 

the diagnosis, treatment and Rehabilitation of neurological diseases", held on September 25-27, 2024, 

which is the main event of the rehabilitation and neurological service of the Republic of Kazakhstan, held 

as part of the implementation of the WHO intersectoral global plan for neurological diseases for the next 

10 years, as well as the WHO Rehabilitation 2030 initiative. The event was held during the days of medical 

rehabilitation with the support of the Ministry of Health of the Republic of Kazakhstan and was timed to 

coincide with the 60th anniversary of Astana Medical University. The conference has become an 

important platform for discussing key issues and solving such tasks as an integrated approach to 

prevention, prevention, early detection, innovative methods of treatment, recovery and rehabilitation of 

patients with neurological diseases. Your publications will contribute to the further development and 

strengthening of medical rehabilitation as a science, as well as the promotion of innovative technologies 

in practical healthcare.I wish you all further success and new achievements on the path of sustainable 

development of medical rehabilitation, science and medicine in general! 

С Gва65Aи5@,  

ПD54E54аF5?ь ПDав?5Aия                                                                                                      А. ҒиAияF 
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Abstract: Children with cerebral palsy (CP) face significant motor impairments in both their upper 

and lower limbs, severely limiting their ability to perform daily activities. Robotic exoskeletons have emerged 

as a promising tool to support rehabilitation and enhance motor functions in this population. In this paper, we 

present two robotic systems, one for enhancing gait parameters and the other one for improving the overall 

balance in children with CP. It is hypothesized that the robot-assisted gait training will improve spatio-temporal 

gait parameters and robotic perturbation-based training will improve overall balance (static, dynamic, and 

functional/ stural) and proprioception in CP children. Through our continuing research, we have developed a 

new hybrid active-passive mechanism-based GEAR (Gait Exoskeleton-Assisted Rehabilitation) robot to 

achieve a close-to-transparent design to provide unconstrained natural walking on a treadmill. We have also 

developed a Robotic Perturbation System (RPS) to train Children with CP. We have carried out initial clinical 

trials using both these robotic systems with CP Children and have observed significant results with effect sizes 

of more than 20%. 

Keywords: cerebral palsy, robotic rehabilitation, perturbation training, balance control, muscle 

activation, center of mass. 
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Introduction 

musculoskeletal & Neurological Disorders in children due to diseases of the nervous system, sense 

organ, and osteoarticular system are on the rise in Kazakhstan [1] and the rest of the world [2, 3]. Cerebral 

palsy and other neurological diseases adversely affect the use of muscles that control movement, coordination, 

and communication. Reported incidences of these diseases such as cerebral palsy (CP) in children aged 0317 

years are increasing in Kazakhstan, and this may be accredited to the rising awareness in the urban healthcare 

system. During the period 2006-2016, the reported CP case at the national level increased by 84.6%  while the 

average increase in urban CP population over rural CP population during 2010-19 was also recorded as 84.5% 

[4]. These Children require therapeutic interventions to enhance their gait stability, postural balance, and social 

skills. However, due to inadequate infrastructure, only a small fraction (less than 25%) of these children have 

access to clinics for such services in Kazakhstan. [4, 5]. The common challenges in Kazakhstan and the rest of 

the world include the lack of therapists and the labor-intensive, time-consuming nature of therapeutic sessions. 

The rehabilitation process, therefore, requires technology-driven interventions to achieve clinical 

effectiveness, accessibility, capacity building, and long-term socio-economic benefits.  It is hypothesized that 

the robot-assisted gait training will improve their spatio-temporal gait parameters and robotic perturbation-

based training will improve their overall balance (static, dynamic, and functional/ postural) and proprioception. 

Cognitive function can be improved through the development of appropriate VR systems. Research efforts 

should also focus on improving social skills and communication. Researchers previously proposed a combined 

gait asymmetry metric (CGAM) by merging spatial, temporal, kinematic, and kinetic gait parameters and later 

comparing it with the clinical measures. [6]. Another indices proposed in the literature are, Gait Posture Index 

M 
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(GPI) [7], Gait Abnormality Index (GAI) [8], Gillette Gait Index (GGI), Gait Deviation Index (GDI), Gait 

Profile Score (GPS), and Gait Quality Index (GQI) [9]. The Gait Profile Score can also be merged with the 

GDI and a GDI* resulting from these covering almost all the aspects of gait. [10]. To evaluate balance in 

children with MMD, researchers widely use instrumental measures of center of mass (COM) & center of 

pressure (COP) and clinical tools such as Berg Balance Scale (BBS), Timed Up and Go test, and Paediatric 

Balance Scale (PBS) [11, 12]. 

Currently, motor functions in children with MMD are 

quantified using the Gross Motor Function Classification 

System (GMFCS) [13-15], Fine Motor Function Assessment 

(Box and Block Test,  Nine-Hole Peg Test) [16-18], Functional 

Mobility Scale (FMS) [19], and 3D motion analysis [20, 21]. 

Cognitive abilities, on the other hand, are assessed using the 

Wechsler Intelligence Scale for Children (WISC) [22, 23], 

Cognitive and Neuropsychological Testing (e.g., NEPSY-II) 

[24], and Behavior Rating Inventory of Executive Function 

(BRIEF) [25]. However, there is no consensus on preferred 

assessment instruments, and they all have limitations in 

providing a comprehensive assessment of disabilities. [26-28]. 

There is an urgent need to devise new metrics combining 

clinical and instrumental (EMG, IMU, etc.) measures using AI 

for evidence-based evaluations of children with MMD. Such 

metrics will help in identifying patterns, biomarkers, or specific 

parameters indicating functional levels. To impart gait training 

to Children with MMD, exoskeleton-type robots [29, 30] can be 

used.However, to benefit from robots, patients must actively 

participate and not become dependent on the robots [31]. 

Patient participation can be increased by designing robots that 

provide a natural walking experience, in other words, robots 

should have haptic transparency [32-38] to avoid/minimize 

residual forces at interface points, potentially causing discomfort or long-term complications. However, 

achieving transparency poses challenges due to the complex kinematics of human joints [39]. The LOKOMAT 

represents the most prevalent commercially available gait rehabilitation robotic orthosis [40, 41]. 

Subsequently, many research prototypes such as LOPES & ALEX, etc. have been proposed [42-45] improving 

transparency through design [46] and control methods [47]. We, the investigators, have been conducting active 

research in gait rehabilitation and have previously developed a few prototypes [48-56]. Through our continuing 

research, we have developed a new hybrid active-passive mechanism-based GEAR (Gait Exoskeleton-Assisted 

Rehabilitation) robot (Figure 1) to achieve a close-to-transparent design to provide unconstrained natural 

walking on a treadm ill. The GEAR robot, which has a body weight support system and the necessary sensors, 

is being used by children with cerebral palsy and has been found safe for use by children. It is planned to 

improve its design and the controller to impart gait training to Children with various MMDs.  

Balance in Children with MMD can be improved through perturbation-based training which is mostly 

delivered using passive equipment in clinics. [57]. An active perturbation system has been developed for 

improving balance and cognition in the elderly. [58] We have also developed a Robotic Perturbation System 

(RPS) to train Children with MMD (Figure 2). We have carried out initial clinical trials with Children with CP 

and have observed significant results (with effect sizes of more than 20%) that have motivated us to conduct 

such trials on a large group of subjects to get more insight into the mechanism of balance improvement in these 

children and also improve the initial design of our Robotic Perturbation System (RPS) through this proposed 

program.  

Virtual Reality (VR) assisted programs have been designed previously. [59] And found effective in 

the rehabilitation of children with MMD. It is possible, therefore, to improve cognitive skills in these children 

by designing a VR system using a device that provides mixed reality experience (a hybrid of VR, and 

augmented reality).  

Materials and methods 

We have developed a Proof-of-Concept prototype of the gait rehabilitation robot (GEAR) to be used 

for the gait training of the children with CP (Figure 1). In order to work with CP children, we made certain 

design and control-related improvements in the robotic system. The hybrid active-passive mechanism-based 

GEAR (Gait Exoskeleton Assisted Rehabilitation) robot is developed to achieve a close-to-transparent design 

Figure 1: GEAR Robot for Gait Rehabilitation  



"$&��/� ���3  ���*�!��/� "¦��&' )���$,/%/                     

 *�!&$��0!"-����&%��� ��%&!��  ���*�!%�"� $������&"�"��� 

CENTRAL ASIAN MEDICAL REHABILITATION BULLETIN                                                                                                                      2024.№2 

 

 

13 

  

in this research. The GEAR robot is designed with fewer actuated joints to provide unconstrained natural 

walking on a treadmill. The thigh and shank segments of the robot are telescopic and can be customized for 

different subjects. The entire robotic mechanism is mounted on a height-adjustable movable frame. The RCM-

based passive mechanism of the robot supports torso and pelvic rotations in transverse and frontal planes. The 

robot hip joint is designed to provide actuated sagittal plane motions besides passive frontal and transverse 

plane motions. A new knee joint on the GEAR robot that mimics the human knee joint anatomy is proposed in 

this research. It is shown that the robot knee joint remains aligned with the human knee during gait while 

following the ICR of the human knee closely. The new knee joint has the potential for personalization. The 

upper part of the robot knee joint can be designed to match the subjects’ femoral condyle by extracting its 
shape from an X-ray or MRI scan. This part can be replaced with the robot knee while making other structural 

adjustments (e.g., robot thigh and shank length adjustments) for customization. 

We have also created a Proof-of-Concept prototype for the Robotic Perturbation System (RPS), it is 

shown in Figure 2. The RPS utilized in this study employs a planar cable-driven parallel mechanism with four 

active cables connected to a central ring (end-effector) encircling the waist of the patient. The driven cables 

are affixed to four connection points on the end-effector (EE), enabling diagonal pull motions. The controller 

for this mechanism is integral to delivering precise and controlled perturbations during treadmill walking 

sessions, enhancing the rehabilitation process for children with cerebral palsy (CP). The controller interfaces 

with the mechanical components of the perturbation mechanism, comprising motors (AK80-64 actuators) 

driving the active cables in a torque control mode. It operates based on predefined algorithms crafted to 

generate random perturbations within specified parameters, tailored to each patient's unique needs. At the 

initial position, all four motors apply a specified torque to preload the cables, establishing the initial tension. 

The controller incorporates safety measures to prevent excessive perturbation forces that could jeopardize 

patient safety. Limits on cable tension, velocity, and acceleration are enforced to ensure that perturbations 

remain within safe thresholds throughout the intervention. Seamless integration of the controller with the 

treadmill system ensures synchronization of perturbation delivery with the patient's walking gait. This 

synchronization optimizes the timing of perturbations to coincide with specific phases of the gait cycle, 

maximizing the therapeutic benefits while minimizing disruption to the natural walking pattern. 
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A. Data Collection Tools 

Informed Consent: After getting informed consent from the children’s parents and children. Subjects’ 
socio-demographic data will be collected.  

 

Figure 3: Overall improvement in the gait of the CP subjects as a results of four weeks of biweekly 

training on Robotic Perturbation System (RPS) together with the GEAR Robot. 

 

 

Figure 2: The proposed Robotic Perturbation System (RPS) together with the GEAR Robot 
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WHODAS assessment: Subjects’ disability scores would be established using WHO disability 
assessment schedule 2.0 (WHODAS 2.0). This instrument provided insights into six domains: Cognition, 

Mobility, Self-care, Getting Along, Life activities, and Participation.  

Fatigue Severity Scale: FSS is a self-reported questionnaire measuring the severity of fatigue and its 

impact on functioning in daily life. It provides quantitative information about the severity of fatigue and how 

it affects their quality of life. 

Short Form-36 Health Survey: SF-36 assesses health-related quality of life across multiple domains. 

It covers various aspects of physical and mental health, including physical functioning, role limitations due to 

physical health problems, bodily pain, general health perception, vitality, social functioning, role limitations 

due to emotional problems, and mental health.  

Clinical Assessment: Pre- and post-assessment of Children with Cerebral Palsy would include the 

following:  

1) Anthropometric Measurements of the lower limb  

2) 6-Minute Walking Test: To measure the level of endurance and exercise capacity over a long duration. 

3) 10 Meter Walk test: To assess the mobility and functional ambulation for a short duration. 

4) Gross Motor Function Measure: The GMFM is a standard and validated tool that measures gross motor 

functional changes over time in CP children. It has a 4-point scale divided into five dimensions, section A 

contains tasks related to <Lying (supine and prone) and Rolling= " Section B contains <Sitting= " Section 
C contains <Crawling and Kneeling= " Section D contains <Standing= and section E contains <Walking, 
Running and Jumping= related activities. 

5) Berg Balance Scale (BBS): The Berg Balance Scale was used to assess the functional balance of children, 

which consists of both static and dynamic balance [47]. It consists of 14 items that correspond to activities 

of daily living children able to perform [48]. 

Before starting the experiment, each participant’s guardian or parents were guided about the clothes 
and proper athletic shoes to easily access the assessment area and insert deep soles, respectively. Various sizes 

in the Whole number for deep soles are available, and the snug fit was ensured by the proper selection of size 

and lacing of footwear.  

 

Figure 4: Overall improvement in the balance in subjects while standing is illustrated using the trajectories 

of their Center of Mass (CoM) as a results of four weeks of biweekly training on Robotic Pert 
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Biomechanical Assessments: Biomechanical Assessments of the subject are conducted through 

Noraxon Ultium Portable Lab. By utilizing the following sensors: 

1) Electromyography:  The multi-modal Ultium® EMG sensor system from Noraxon provides high-fidelity 

data and versatile measuring choices. Ultium EMG sensors have low baseline noise (1 V RMS) with little 

natural artifacts, sample up to 4,000 times per second, and synchronize in real-time. The electrodes will 

be placed on pelvis muscles, such as gluteal muscles. 

2) 3-D Motion Capture System: From Noraxon, a 3D motion Capture System that used IMU to measure 

parameters such as anatomical joint angle, orientation angles, linear acceleration, and synchronizing with 

EMG. 

3) Smart Insoles: Smart Insoles from Ultium Lab provided information regarding the static and dynamic 

loading asymmetry and spatiotemporal gait analysis parameters. 

4) Intervention: Before starting the experiment, each participant’s guardian or parents were guided about the 
clothes and proper athletic shoes to easily access the assessment area and insert deep soles, respectively. 

Various sizes in the Whole number for deep soles are available, and the snug fit was ensured by the proper 

selection of size and lacing of footwear. 

  Discussion of the results 

Children with cerebral palsy exhibit poor functional balance and gait impairments that result from a lack 

of adequate muscle activation of pelvis muscles. The present study aims to find that delivery of a combination of 

robot-assisted gait therapy and perturbation training leads to the activation of pelvic muscles especially, the gluteal 

maximus and medius, as reported. [60] That perturbation training improves the gluteal medius activation as a result 

it leads to improved pelvic obliquity in stroke, however, no such research has been reported about pelvic muscle 

activation as a result of perturbation training in literature.  

Nevertheless, our research experiments with CP children suggest improvements in their gait parameters 

and also in their overall balance as illustrated in Figures 3 & 4. The balance was measured as the hovering motion 

of the center of mass (CoM) of the CP children when they stood on the ground with their eyes closed. It was observed 

that after four weeks of biweekly training on the Robotic Perturbation System (RPS) together with the GEAR Robot, 

the balance in CP children was improved from ±100 �� deviation to ±30 ��Deviation.  

There were improvements observed in 6MWT (Six Minute Walk Test), 10MWT (Ten Meter Walk Test), 

TUGT (Time Up and Go Test), BBS (Berg Balance Scale), and GMFM (Gross Motor Functional Measure) scores 

as illustrated in Figure 4. The current study shows that robot-assisted rehabilitation can significantly improve 

balance in multiple planes which contributes towards postural stability and gait parameters in children with 

cerebral palsy. The results of this study are consistent with previous studies[57, 58] and show that robot-

assisted therapy enhances functional recovery by promoting repetitive, task-specific training. However, the 

improvements in muscle activation patterns were more pronounced in the previous trials [60], likely due to the 

integration of the feedback mechanisms. These improvements in the context of motor control are attributed to 

neuroplasticity facilitated by repetitive movement training, which aligns with motor learning theories that 

suggest that task-specific, robotic interventions can enhance cortical reorganization in children with CP. [61]. 

The results suggested that robot-assisted interventions could be particularly beneficial to children with 

moderate spasticity, offering alternative or adjunct to conventional physical therapy by delivering more precise, 

intensive, and consistent motor training. One limitation of the study was the small sample size, which limits 

the generalizability of the findings. Future direction with larger cohorts with multiple CP types is needed to 

analyze the obtained trends and provide stronger evidence for the efficacy of these interventions. Along with 

these further research should be conducted to observe the long-term impacts of such training as well as 

personalized approach should be taken into account due to various motor levels, functional status, and specific 

subtypes of CP. 

Conclusion 

In conclusion, robot-assisted rehabilitation presents a promising avenue for improving motor functions 

and the overall quality of life of these children. As technology continues to improve and evolve over the period 

of time, its role in the case of pediatric rehabilitation is likely to expand, offering new opportunities for tailored, 

personalized, and efficient interventions.   
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Abstract 

A living being can survive only if it is adapted to the environment in which it develops. Throughout his 

life, a person strives to adapt as best as possible in order to increase his chances of survival [1,2]. Our brains 

have genetically programmed development programs, such as mastering walking skills. They are acquired 

through perception, actions and the environment in which a person lives. In the process of their development, 

each person learns to walk, talk, and also adapts their behavior to the environment [3,4]. Human development 

occurs correctly, provided that the genetic factors related to innate and acquired factors (learning and 

relationships with the outside world) correspond to the set standards of development [5,6] 

Thus, psychomotor therapy is aimed at the overall development of a person and his normal functioning.  

It is a discipline that emphasizes the connection between the body and thinking, psychology and brain 

functions. It is based on a system of regulation, feedback and homeostasis aimed at adaptation to the 

environment. A psychomotor therapist works on the interaction of the psyche (emotions, imagination, thinking, 

etc.), motor skills (movements, tone, body position, etc.) and the outside world [7,8]. 

Keywords: psychomotor therapy, psychomotor skills, complex discipline, integrative discipline 
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Abstract: In Kazakhstan, there are problems in the management of patients with paroxysmal 

conditions, including epilepsy. Despite the fact that there is no separate specialty "epileptologist" in the 

nomenclature of specialties, patients with suspected epilepsy or an already established diagnosis are referred 

for consultations to epileptologists. Usually these specialists are neurologists, including pediatric neurologists. 
However, there are situations when pediatric neurologists refuse to lead patients with epilepsy due to lack of 

knowledge or believe that another specialist should lead epilepsy, which indicates problems with the training 
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of specialists and the organization of the service. This situation is absurd, because according to the international 

classification, epilepsy refers to diseases of the nervous system, and specialists with a certificate in neurology, 

including pediatric neurology, should be trained to manage this disease. A large number of paroxysmal 

conditions in children's practice aggravates the situation and leads to an increase in complaints from parents of 

children with various paroxysmal disorders, including epilepsy. The purpose of this publication is to study the 

current situation and discuss the optimal strategies and tactics of doctors working both in outpatient and 

inpatient settings to ensure the most effective care for children with paroxysmal conditions. This information 

review and recommendations for helping children with paroxysmal conditions, including epilepsy, allow us to 

analyze weaknesses in the organization of care and choose the optimal management system. The recommended 

algorithms optimize diagnostic and therapeutic approaches at different levels of medical care, as well as define 

educational goals for the training of pediatric neurologists at all levels. 

Keywords: epilepsy, diagnosis, algorithm. 
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$<EGAB> 4. �?4EE<H<>4J<S A9QC<?9CF<K9E><I C4DB>E<;@B6 CB 6B;D4EFG. 
 

�;3>@8B< №3 ($8AC=>: 5) @5:><5=4C5BAO 8A?>;L7>20BL 45BA:8< =52@>;>30< 4;O 2K1>@0 
B0:B8:8 ?@8 M?8;5?B8G5A:8E ?0@>:A87<0E [17,18,19,20]. #@8 ?>4>7@5=88 =0 M?8;5?A8N C @515=:0, 
>A>15==> ?>A;5 42CE =5A?@>2>F8@>20==KE ?@8ABC?>2, @5:><5=4C5BAO ?@>25AB8 --� A 8:B0;L=K< 8 
8=B5@8:B0;L=K< :><?>=5=B><. -B> ?>72>;8B ?>4B25@48BL =0;8G85 M?8;5?A88 8 >?@545;8BL B8? 
?@8ABC?0. #>A;5 >?@545;5=8O B8?0 ?@8ABC?0 A>3;0A=> :;0AA8D8:0F88, A;54C5B ?>4>1@0BL �-# 87 
?5@2>9 ;8=88 2 A>>B25BAB288 A B8?>< ?@8ABC?0 8;8 M?8;5?B8G5A:8< A8=4@><><. �A;8 G0AB>B0 
?@8ABC?>2 A=8605BAO ?@8 B5@0?88 �-# ?5@2>9 ;8=88, B> <>6=> AG8B0BL, GB> M?8;5?A8O ;5:0@AB25==> 
:>=B@>;8@C5<0O. 
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$<EGAB> 5. �?7BD<F@ №3. «ЭC<?9CF<K9E><= C4DB>E<;@» 
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:>=B@>;8@C5<0O. 
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USING THE INTERNATIONAL CLASSIFICATION OF FUNCTIONING, DISABILITY AND 

HEALTH (ICF) IN SOCIAL AND PEDAGOGICAL REHABILITATION  

 

Dungulova R.S. 

 

Head of the Correctional and Methodological Department of the <National Center for Children’s 
Rehabilitation=, Astana, Kazakhstan 

 

Abstract  

The International Classification of Functioning, Disability and Health (ICF) which is recognized all 

over the world is now used in Kazakhstan. In rehabilitation practice, the ICF is used to establish a rehabilitation 

diagnosis and formulate the goal of rehabilitation, as well as to implement the basic principles of rehabilitation. 

Rehabilitation specialists at the National Center for Children's Rehabilitation effectively use this classification 

in the organization of corrective work with children. When planning rehabilitation measures for effective work 

of pedagogues and medical specialists, ICF is an indispensable assistant which helps to describe all the needs 

of patients. 

Keywords: International Classification of Functioning, Disability and Health, multidisciplinary team, 

codes, domains, rehabilitologist, violations, rehabilitation plan.  
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EXPERIENCE OF USING CLIMATOTHERAPEUTIC INSTRUMENTS IN 

REHABILITATION IN THE CASPIAN SEA 

 

Eseneev O.B.  

 

Rehabilitation doctor, MBA, Medical Director of the Center TOO Akson MED, Aktau, Republic of 

Kazakhstan 

 

Abstract 

This paper describes a clinical case of successful rehabilitation of a patient with coronary heart disease 

and chronic obstructive pulmonary disease (COPD) in climate therapy on the coast of the Caspian Sea, Aktau, 

Kazakhstan. The patient had pressing pains behind the sternum, shortness of breath and a feeling of lack of air 

with minimal physical exertion, which was complicated by concomitant diseases and underwent 

mammarocoronary bypass surgery The comprehensive rehabilitation program included antioxidant 

inhalations, breathing exercises, Nordic walking, terrancourt and climate therapy treatments on the coast. 

Against the background of the treatment, there was a positive trend in the form of a decrease in shortness of 

breath, an increase in exercise tolerance and an improvement in spirometry. After three years of regular 

treatment with elements of climatotherapy, the patient demonstrated a stable improvement in physical 

condition and the absence of exacerbations. This case highlights the importance of climatotherapy in the 

rehabilitation of patients with cardiopulmonary pathologies, as well as the need for further research to 

scientifically substantiate the effectiveness of this method. 

Keywords: climatotherapy, coronary heart disease, chronic obstructive pulmonary disease, 

rehabilitation, physical activity, Aktau. 
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Psychologist, National center for children's rehabilitation, Astana, Kazakhstan 

Abstract 

The unusual response to sensory stimuli was noticed early in the study of autism. Difficulty processing 

sensory information such as touch, sounds, smells, taste, brightness and movement. These difficulties can make 

everyday situations unbearable. Sensory processing abnormalities can cause severe anxiety, leading to 

obsessive-compulsive behavior and social and communication problems. 

Keywords: autism, sensory perception, sensory integration, sensory stimuli, sensory system, sensory 

disturbances. 
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B¯Aі=і3і<і7 :5§ 1>;04K.  

%5=A>@;K� �01K;40C4K§ 10;0 40<CK=40 <0§K7K 7>@. �0;0;0@4K :¯=45;і:Bі, Ý@ AÝB A09K= 
�>@H0ғ0= >@B0=K B0=84K. �57-:5;35= 60§0 70B?5=, �±1K;KA?5= B0=K? 1і;Cі ¯Hі= 10@;K� A57і< 
<¯H5;5@і 6±<KA 60A0CK :5@5: 6Ý=5 A>; :5745 ғ0=0 �>@H,ғ0= >@B0 BC@0;K 4±@KA B¯Aі=і: �0;K?B0A04K. 

%9AEBD?O� 5±;O?OEF4D8O§ 4GF<;@ 8<47AB;O 54D 54?4D84�O 59?7і?9Dі  
%5=A>@;K� 6¯95 - 1±; AK@B�K =5<5A5 іH:і >@B040= Ý@B¯@;і <>40;L4і A83=0;40@4K �01K;40Cғ0 

60C0? 15@5Bі= 6¯9:5 6¯95Aі=і§ H5B:і 6Ý=5 >@B0;K� �±@K;K<40@K=K§ 68K=BKғK [4]. %5=A>@;K� 
6¯95=і§ 1і@=5H5 :;0AA8D8:0F8OAK 10@: 

mailto:eshengazina_a@mail.ru
mailto:ai.eshengazina@ncrr.kz
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• �í@C 
• �ABC 
• �іA A57C 
• �Ý< A57C  
• %8?0? A57C (B0:B8;L4і 6¯95) 
• #@>?@8>F5?B82Bі 
• �5AB81C;O@;K A5=A>@;K� 6¯95Aі. 

&4>F<?P8і :¯=9 
&0:B8;L4і 6¯95=і§ �0;K?B0ACK=K§ 5@5:H5;і:B5@і= 10;0=K§ :5;5Aі459 <і=57-�±;K� 

D5=><5=45@і=5= 109�0Cғ0 1>;04K: 
- 15;3і;і 1і@ :8і< B¯@;5@і, 15;3і;і <0B040= 60A0;ғ0= :8і<45@4і :8<5C =5<5A5 :5@іAі=H5 :8і< 
:8N45 B5: 1і@ B¯@;і :8і<4і, <0B0=K B0§40C (<KA0;K: 6±<A0� <0B0, ±7K= H0;10@, ±7K= 65§); 

- 10A�0;0@<5= �0@K<-�0BK=0A�0 B¯A?5C ¯Hі= �0B0@4K§ A>§K=40 1>;Cғ0 BK@KAC; 
- 60=0A0C40= 0C;0� 1>;C; 
- 10A�0;0@4K§ 45=5Aі B85Bі= >9K=40@40= �0HC, 1±; :5945 10;00;0@4K§ 60;ғK7 >9K=0Cғ0 
�±HB0@;KғK=0= 1і;і=54і; 

- 10;0=K ±AB0?, �±H0�B0ғ0=40 �0@AK;0AC; 
- H0H 6Cғ0=40, B0@0ғ0=40 6Ý=5 H0H 0;4K@ғ0=40 =5<5A5 BK@=0� 0;ғ0=40 í7і= 609AK7 
A57і=54і; 

- BіA 6Cғ0=40 �0@AK;K� 1і;4і@54і; 
- HKғ0@<0HK;K� <0B5@80;40@ғ0 68і@:5=іH?5= �0@094K, <KA0;K: A0CA0� 1>OC;0@K, �±< B.1. 
 ±=409 60ғ409;0@40 10;0ғ0 B5@іA @50:F8O;0@4K 65§C35 =5<5A5 >AK=409 Ý@5:5BB5@ 60A0C4K§ 

4±@KA 5<5ABі3і= �09B0;0? 09B0 <0§K74K. 
%>=K<5= �0B0@, 6>ғ0@K40 0B0;ғ0= <ÝA5;5;5@45= 1í;5Aі459, B0ғK <K=0409 �8K=4K�B0@ :5745ACі 

<¯<:і=: 
- >1J5:Bі;5@4і A8?0? A57і? 0B09 0;<0C, <KA0;K, :íí15= :í@<59 �09 45=5 <¯H5Aі=5 B835=і= 
A5715C; 

- í7і=5 íB5 ACK� =5<5A5 KABK� AC4K �±N; 
- 0CK@Cғ0 Bí<5= A57і<B0;4K� :í@A5BC; 
- K§ғ09AK7 :8і=C, <KA0;;K: 10CK H5Hі;і? :5B:5=і=5 <Ý= 15@<5C, H0;10@4K �8AK� :835=і= 
A5715C B.1. 

- ±A0� <>B>@8:0;K� іA-�8<K;40@=4K >@K=40C40ғK �8K=4K�B0@; 
- H0@ B>;BK@K;ғ0= 10AA59=45 >BK@ғ0=4K 60�AK :í@C, 0CK@ :í@?5=і§ =5<5A5 0CK@ 70BB0@4K§ 
0ABK=40 60B�0=4K 60�AK :í@C.  

#DBCD<BJ9CF<6Fі :¯=9 
#@>?@8>F5?F8O (?@>?@8>@5F5?F8O) 3 1±;HK�5BB5@, 1CK=40@ <5= Aі§і@;5@4і§ >@=0;0ACK 

BC@0;K 0�?0@0BBK @5F5?B>@;0@ 0@�K;K A57і=C �01і;5Bі. �±; 6¯95453і 1±7K;KAB0@4K Bí<5=453і 15;3і;5@ 
0@�K;K 109�0Cғ0 1>;04K: 

- 0O�-�>;40@K 15;A5=4і B¯@45 �>7ғ0;ғ0=40, 1±;HK�5BB5@і B0@BK;ғ0=40 =5<5A5 A>7K;ғ0=40 
10;040 �>10;6C 1>;04K; 

- í7 A0;<0ғK<5= 109;0=KABK іA-�8<K;4K@40= �0H04K (A5:і@3іAі, 6¯3і@3іAі, 5§15:Bі3іAі, 
09=K;ғKAK :5;<594і); 

- �8<K;-�>7ғ0;KAK íB5 0�K@K=, ±A0� 70BB0@<5= 4±@KA 6±<KA іAB59 0;<094K. 
- 1±;HK�5B B>=CAK Bí<5=; 
- 70BB0@4K H09=0ғ0=4K 60�AK :í@Cі <¯<:і=, <KA0;K :8і<=і§ 60ғ0AK=, 10A :8і<=і§ 10C;0@K= 
=5<5A5 ±70� H09=0;0BK= B0<0�B0@4K 65Cі; 

- í7-í7і=5 AB8<C;409BK= іA-Ý@5:5BB5@ 60A0C: 10AK= A>ғC, BK@=0ғK= BіAB5C, A0CA0ғK= 0C7K=0 
A0;C, BіAі= �09@0C.  

�9EF<5G?SD?O :¯=9  
�5AB81C;O@;K A5=A>@;K� 6¯95=і§ DC=:F8OAK 10ABK� :5§іABі:B53і >@=0;0ACK BC@0;K 0�?0@0BBK 

<8ғ0 65B:і7C. �±; DC=:F8O B5?5-B5§4і:Bі ±AB0? B±@CK ¯Hі= :5@5:. �CB8ABі: A?5:B@4і§ 1±7K;KAK 10@ 
10;0;0@40 :í1і=5A5 3@028B0F8O;K� A5=і<Aі74і: 109�0;04K. �@028B0F8O;K� A5=і<Aі74і: Bí<5=453і459 
:í@і=54і: 

- 10A�0;0@40= H5BB5 6¯@54і, 8B5@і? 6і15@C45= �>@�04K; 
- 10A?0;40�B0 íB5 0�K@K= 6¯@54і; 
- A5:і@C45=, ÝB:5=H5::5 >BK@C40= �>@�04K; 
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- 10AK= Bí<5= �0@0B�0=4K ±=0B?094K; 
- MA:0;0B>@ =5<5A5 ;8DBB5 6¯@C45= �>@�04K. 
�іE E9;G :¯=9Eі 
�іA A57C 0=0;870B>@K=K§ �0BKACK<5= �>@H0ғ0= >@B040 10ғ40@;0C 6Ý=5 AK@B�K >@B0=K B0=C 

?@>F5AAі 6¯7535 0A04K. "; B0<0�B0=C BÝ@1і=і§ �0;K?B0ACK=0 ÝA5@ 5B54і, >@30=87<35 78O=4K 70BB0@4K 
06K@0BCғ0 :í<5:B5A54і. "AK;09H0, 8іAB5@35 @50:F8O :í@A5BC B5: 8іA A57C 5<5A 1±; Ý;5C<5BBі: BÝ6і@815 
45 1>;K? A0=0;04K.  

�іA A57C453і 38?5@A57і<B0;4K� Bí<5=453і 15;3і;5@45= :í@і=Cі <¯<:і=: 
- �0BBK 8іA HKғK? B±@ғ0= 153і;і 1і@ 1í;<5;5@35 :і@C45= 10A B0@BC (<KA0;K: 4Ý@5BE0=0); 
- 153і;і 1і@ B0ғ0<4K 8іAі=5 109;0=KABK 65C45= 10A B0@BC; 
- 153і;і 1і@ 8іA HKғ0BK= 040<40@ғ0 68і@:5=іH A57і<і=і§ 1>;CK; 
�;, 8іA A57C453і 38?>A57і<B0;4K� Bí<5=4і3і459 :í@і=54і: 
- 60ғK<AK7 8іAB5@4і A5715C, 109�0<0C; 
- C;K 70BB0@4K іHі? 65? �>N; 
�Ý@ E9;G :¯=9Eі 
�40< 40<CK=40 4Ý< A57C B0ғ0<4K B0§40C =5<5A5 10A B0@BC ¯Hі= �0;K?B0A�0=. �Ý< A57C 6¯95Aі 

8іA A57і, B0:B8;L4і 6¯95;5@<5= BKғK7 109;0=KABK. "AK BіBі@:5=4і@3іHB5@4і§ 1і@і3Cі 10;0=K§ B0ғ0<ғ0 
4535= 045:20BBK @50:F8OAK= 1і;4і@54і.  

�Ý< A57C 6¯95Aі=453і <ÝA5;5;5@ Ý@ B¯@;і 4Ý<453і BіBі@:5=4і@3іHB5@35 =530B82Bі @50:F8O 
:í@A5BCі <¯<:і=, A>; A515?Bі 0CB87< 4803=>7K 10@ 10;0;0@4K§ :í?Hі;і3і B5: 1і@ B¯@;і B0<0�B0@4K 
6594і, >;0@4K§ B0<0�B0=C @0F8>=K íB5 H5:B5C;і, =5<5A5 1і@5Cі B5: B±74K 6Ý=5 0HBK B0<0�B0@4K 65Cі 
<¯<:і=. �591і@ 60ғ409;0@40 8іA A57C AK@B�K >@B0 BC@0;K 0�?0@0BB0@4K 0;4K§ 60;ғK7 :í7і 1>;CK 
<¯<:і=.  ±=409 60ғ40940 10;0 65C35 1>;<09BK= 70BB0@4K 0CK7=0 A0;CK =5<5A5 60;09 15@Cі <¯<:і=.  

�EFG :¯=9Eі 
�ABC 6¯95Aі 3 A5=A>@;K� 6¯95=і§ 5§ <0§K74KAK 1>;K? B01K;04K. "K§ DC=:F8OAK 

0:CAB8:0;K� A83=0;40@ғ0 60C0? @5Bі=45 5ABC A57і<45@і= �0;K?B0ABK@C. �ABC 6¯95Aі=453і 
38?5@A57і<B0;4K� :í?B535= HC íB5 �0BBK �01K;40=04K, 0; 4K1KAB0@ 1±@<0;0=K? �01K;40=C40= 
:í@і=54і. �8?5@57і<B0;4KғK 10@ 10;0=K§ <і=57і=45 :5;5Aі459 15;3і;5@ 1>;04K: 

- 60=-60ғK=40ғK 040<40@ �0BBK Aí9;535=45, :¯;35=45, HCK;40ғ0=40 �±;0ғK= �0BBK 60CK? í7і= 
609AK7 A57і=54і; 

- 10;0 040<40@4K§ Ý§3і<5Aі=, 4K1KAB0@4K 0;KA 0@0�0HK�BK�B0= 5ABCі <¯<:і=; 
%>=K<5= �0B0@, 5ABC AD5@0AK=40 1±7K;KAK 10@ 10;0;0@40 :5;5Aі459 5@5:Hі;:B5@ 109�0;CK 

<¯<:і=: 
- 15;3і;і 4K1KAB0@4K B0=C40 =5<5A5 109�0<0C40ғK �8K=4K�B0@; 
- �0BBK @8B<8:0;K� 4K1KAB0@ HKғ0@C, 70BB0@4K B0@AK;40BK? ±@C B.1. 

�íDG :¯=9Eі 
�í@C 6¯95Aі 3 040<4K �>@Hғ0= >@B0<5= 109;0=KABK@0BK= 5§ <0§K74K A5=A>@;�K :0=0;.  
�í@C 6¯95A§і=і§ 1±7K;KAK=40 10;0=K§ <і=57-�±;�K=40 5@5:H;і:B5@ 109�0;CK <¯<:і=, 

<KA0;K: íB5 60@�K= 60@K�B0= �0HC, B>?BK� �8<K;-�>7ғ0;KA 60A09BK= 15;A5=4і;і:B5= �0HC, :í715= 
109;0=KA�0 B¯A?5C. �Ý=5 �>7ғ0;<0;K >9K=HK�B0@ <5= 70BB0@40= �>@�K?, :5§іABі:Bі 4±@KA 10ғ40@;09 
0;<0CK <¯<:і=.  

�; 10A�0 60ғ409;0@40, :5@іAі=H5 10;0;0@ғ0 �>7ғ0;<0;K 70BB0@ <5= 60@K� 70BB0@, 1í;<5;5@ 
±=0CK <¯<:і=, �>7ғ0;<09BK= 70BB0@40 759і=і= ±AB0? B±@0 0;<094K.  

"AK;09H0, 0CB8ABі: A?5:B@4і§ 1±7K;KAK=40 A5=A>@;K� 6¯95=і§ 5@5:H5;і:B5@і íB5 68і 
109�0;04K. "AK 5@5:H5;і:B5@ 10;0=K§ �>@H0ғ0= >@B040ғK <і=57-�±;�K=0 ÝA5@ 5B54і.  

�>ғ0@K40 0B0;ғ0= <ÝA5;5;5@ :¯=45;і:Bі ¯9453і B±@<KA-Bі@Hі;і:Bі, <5:B5?B53і 6Ý=5 10A�0 �0 
�>ғ0<4K� >@K=40@ғ0 10@C4K �8K=40B04K. �B0;ғ0= �8K=4K�B0@4K 5A:5@5 >BK@K?, 0CB8ABі: A?5:B@і=45 
1±7K;KAK 10@ 10;0;0@<5= 6±<KA іAB59Bі= Ý@ <0<0=: 

- A5=A>@;K� 6¯95;5@4і§ 1±7K;KAB0@4K 1і;Cі; 
- AB8C;4K� іA-Ý@5:5BB5@4і§ DC=:F8OAK= B¯Aі=Cі, A5=A>@;K� A57і<45@4і§ 10;0 ¯Hі= 60ғK<4K 
=5<5A5 60ғK<AK7 5:5=і= 06K@0B0 0;CK; 

- Ý@ 0CB87<і 10@ 10;040 í7і§ A5=A>@;K� ?@>D8;і 10@ 5:5=і= 1і;Cі; 
- 10;0=K§ A5=A>@;K� ?@>D8;і= 0=K�B0C ¯Hі= 4803=>AB8:0 60A09 0;CK; 
- �>@H0ғ0= >@B0AK= ±9K<40ABK@0 0;CK (�065BBі A5=A>@;K� 6014K�BK 1і;Cі); 
- Ý@ 10;0ғ0 AÝ9:5A >�C <0B5@80;40@K <5= Ý4іAB5@4і B0§40CK 0;CK; 
- 10;0ғ0 60ғK<4K M<>F8O 0;Cғ0 60ғ4094K �0<B0<0AK7 5B5 0;CK :5@5:.  
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�í@A5Bі;5Bі= :í<5: <0�A0BBK 1>;C ¯Hі= 10;0=K§ A5=A>@;K� 48ADC=:F8OAK= 0=K�B0?, 
A5=A>@;K� ?@>D8;L 60A0;CK :5@5:. %5=A>@;K� ?@>D8;L4і 0=K�B0C ̄ Hі= :í1і=5A5 A5=A>@;K� A0C0;=0<0 
�>;4=K;04K.  

�0;0ғ0 A5=A>@;K� <ÝA5;5;5@і= 65§C ¯Hі= 60ғK<4K >@B0 �0;K?B0ABK@K?, Ý@ 10;0ғ0 65:5 
«A5=A>@;K� 485B0» �±@0ABK@K;CK :5@5:. %5=A>@;K� 485B0 0@�K;K 10;0=K§ A5=A>@;K� 6¯95Aі=і§ 
5@5:H5;і:B5@і= 0=K�B0Cғ0 1>;04K. ".�.�>340H8=0 ±AK=ғ0= A5=A>@;K� A0C0;=0<0 0@�K;K A5=A>@;K� 
?@>D8;L4і 0=K�B0Cғ0 1>;04K.  

�CB87< 4803=>7K 10@ 10;0;0@4K§ A5=A>@;K� �01K;40CK= 40<KBC ¯Hі=: 
• A5=A>@;K� 8=B53@0F8O; 
• A5=A>@;K� 1í;<5; 
• 0CK@;0BK;ғ0= 68;5B, :í@?5H5; 
• 0@=09K <0B5@80;40= 60A0;ғ0= 30<0: B¯@;5@і; 
• �#� :>ABN<; 
• >9K=B5@0?8OAK; 
• >B10AK;K� 6±<A0� <5:B5? Ý4іAB5@і= :í<5:B5A54і. 
%5=A>@;K� 8=B53@0F8O=K 40<KBCғ0 0@=0;ғ0= Ý4іAB5@ �07і@ :5§ B0@0;ғ0=. �.�0=48, ,.�59=, 

-. N@@59 A5=A>@;K� 8=B53@0F8O=K AK@BB0= 6Ý=5 í7 45=5Aі=5= A5=A>@;K� A57і<45@4і 
±9K<40ABK@0BK=, í7 45=A5Aі= �>@H0ғ0= >@B040 B8і<4і �>;40=Cғ0 <¯<:і=4і: 15@5Bі= =52@>;>38O;K� 
?@>F5AA 45? 5A5?B594і [5]. 

%5=A>@;K� 1í;<5 3 1±; A5=A>@;K� 6¯95=і 40<KBCғ0 0@=0;ғ0= 0@=09K 6014K�B0;ғ0= 1í;<5. �±; 
1í;<545 5ABC, :í@C, 25AB81C;O@;K� 0??0@0B�0, B0:B8;L4і 6¯95Aі=5 60ғK<4K ÝA5@ 5B5Bі= �±@K;ғK;0@ 
1>;04K. �Ý=5 BK=KHB0;40@KBK= 60ғK<4K ÝC5=, <070AK74K� ?5= �>@�K=KHBK 45§C35 :í<5:B5A5Bі= 
30<0: 1>;04K. �Ý=5 A5=A>@;K� 1í;<545 545= <5= �01K@ғ0;0@ 0@=09K 6±<A0� �0?B0CKHB0@<5= 
�0?B0;04K, A5151і, 10;0 5@:і= �>7ғ0;KA 60A09 0;CK :5@5:. %5=A>@;K� 1í;<5453і A010�B0@ :5;5Aі 
565;5@35 AÝ9:5A íBі;Cі :5@5:: 

• A5=A>@;K� 1í;<545 A010� 5-7 <8=CBB0= 10AB0? 20 <8=CB�0 459і= 1>;CK :5@5:;  
• 15;A5=4і;і: Bí<5=4535=35 459і= A010� 0O�B0;CK :5@5:; 
• BіBі@:5=4і@3іH �±@K;ғK;0@ 1і@Bі=45? �>AK;CK :5@5:; 
• 15;A5=4і :í735 0@=0;ғ0= AB8<C;40@ �0BBK @50:F8O BCK=40BCK <¯<:і=, 0740? �>AK;CK :5@5:; 
%5=A>@;K� 1í;<545 íB5Bі= A010�B0@ғ0 :591і@ H5:B5C;5@ 45 10@: 

• -?815;A5=4і;і: 6Ý=5 10;040 B0;K? �0;C 60ғ409K 1>;A0 �0BBK 60=0BK=, BіBі@:5=4і@5Bі=, 
@8B<8:0;K� <C7K:0 �>AK;<0CK :5@5:; 

• �8?5@15;A5=4і 10;0;0@<5= 6±<KA 60A0ғ0=40 15;A5=4і AB8<C;OF8O 15@5Bі= M;5<5=BB5@4і 
�>A?0C; 

• �0;040 <070AK74K� 45§359і 6>ғ0@K 1>;A0 AB8<C;40@, 60BBKғC;0@4K 0;4K=-0;0 5A:5@BC :5@5:. 
�BDOFOA8O 

�CB8ABі: A?5:B@і=45 1±7K;KAK 10@ 10;0;0@ �>@H0ғ0= >@B0=K 5@5:H5 �01K;4094K. �±; Ý@8=5 
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THE KETOGENIC DIET IN THE REHABILITATION OF CHILDREN WITH EPILEPTIC 

SYNDROMES. 

  

Medetbekova Zh.A1., Abdrakhmanova U.Sh2., Zhanibekova S. � 3, Muratova N.M4., Sabitova A.K5. 

 
1 Neurologist, head of the clinical research laboratory of neurophysiology and audiology, National Center for 

Children's Rehabilitation, Astana, Kazakhstan; 
2 Head of the emergency room, National Center for Children's Rehabilitation, Astana, Kazakhstan; 
3 Dietitian, National Center for Children's Rehabilitation, Astana, Kazakhstan;  
4 First-year resident by specialty Neurology, Astana Medical University, Nur-Sultan, Kazakhstan; 
5 First-year resident by specialty Neurology, Astana Medical University, Nur-Sultan, Kazakhstan; 

 

Abstract 

Epilepsy is one of the most common neurological diseases and is a major problem at any age, which 

limits a person's capabilities and reduces the quality of life. One of the alternative treatments for epilepsy and 

epileptic syndromes is the ketogenic diet (KD).  

KD is a therapeutic diet with a high fat content, adequate protein and low carbohydrate content. Fats are used 

as the main source of energy for the body, ketone bodies are produced from fats - hence the name of the diet. 

An increase in ketone bodies in the blood leads to a decrease in seizures in patients with epilepsy and epileptic 

syndromes. 

Objective: Evaluation of the effectiveness of the ketogenic diet in the treatment of children with 

epileptic syndromes in various neurological diseases in different age categories. 

Materials and Methods: An analysis of the effectiveness of the ketogenic diet was conducted in 30 

patients who received rehabilitation treatment at the NCCR aged 2 to 18 years with various neurological 

diseases for the period 2021-2023. 

Results: As a result of the treatment, a positive effect was observed in the majority (65%) of patients, 

relief of attacks 3 in 21%, while no dynamics 3 in 14%. 

Keywords: ketogenic diet, epilepsy, epileptic syndromes, effectiveness. 
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Abstract.  

Aim: To conduct a pre-nosological assessment of the health status of first-year students at Astana 

Medical University. 

Materials and Methods: The study involved 1,777 students. The method of rapid health assessment 

by G.L. Apanasenko was used, which includes body mass index, life and strength indices, cardiovascular 

system functioning level, and the Martine test. The obtained data were classified into 5 health levels. 
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Results: It was found that the majority of students have health levels in the low and medium ranges. 

Among young men, a low health level was recorded in 40.5%, and among young women, in 55%. Analysis of 

the indicators revealed significant gender differences. 

Conclusions: The identified differences in health levels require a personalized approach in preventive 

medicine to improve the health status of students. 

Keywords: pre-nosological diagnosis, student health, physical activity, chronic diseases, preventive 

medicine. 
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Resume. The purpose of the study. The article is devoted to the study of the psychological specifics 

of adolescents suffering from stuttering.  

Methods. The analysis of modern theoretical approaches to the study of social and communicative 

skills of stuttering, as well as their impact on the personal development of this category of patients, is 

considered.  

The results of an experimental study of the relationship between the features of social and 

communicative interaction of stuttering patients with other people and indicators of their reactive and personal 

anxiety are presented. 

Key words: patients with stuttering, psychological characteristics of stuttering, social and 

communication skills, personal and reactive anxiety. 
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$57C;LB0BK 8AA;54>20=8O ?> 40==>9 <5B>48:5 ?>72>;8;8 :>=AB0B8@>20BL G5BK@5 C@>2=O 
>A>7=0=8O, =0 :>B>@KE C 708:0NI8EAO ?@>8AE>48B ?@8=OB85 A>1AB25==>9 @5G52>9 ?0B>;>388: 

3 GC2AB28B5;L=K9 C@>25=L, >1J548=ONI89 2 A515 20@80B82=K5 1>;57=5==K5 >ICI5=8O 
(GC2AB2> A402;5==>AB8, A?07<K @07=>9 ;>:0;870F88, CA8;5=85 AC1J5:B82=KE 2535B0B82=KE @50:F89) 8 
>1CA;>2;5==K9 8< 48A:><D>@B; 

3 M<>F8>=0;L=K9, >1J548=ONI89 2 A515 AC1J5:B82=K5 ?5@56820=8O ?> ?>2>4C ?@>872>48<>3> 
708:0NI8<AO 8 53> @5G52K<8 =54>AB0B:0<8 2?5G0B;5=8O =0 A>15A54=8:0 8 >:@C60NI8E ;N459, 0 B0:65 
?0B>;>38G5A:85 <KA;8, 2K720==K5 :><<C=8:0B82=>9 8 A>F80;L=>9 A8BC0F859; 

3 8=B5;;5:BC0;L=K9 C@>25=L, >1J548=ONI89 2 A515 ?>;CG5==CN 708:0NI8<AO 87 =0CG=>9 
;8B5@0BC@K, :>=AC;LB0B82=KE 15A54 A> A?5F80;8AB0<8 8=D>@<0F8N > A2>ё< @5G52>< =54C35, @50;L=>9 
AB5?5=8 BO65AB8 53> ?@>O2;5=89, 0 B0:65 ?@>3=>75 MDD5:B82=>AB8 ?>;CG05<>3> ;5G5=8O; 

3 <>B820F8>==K9 C@>25=L, >1J548=ONI89 2 A515 AC1J5:B82=K5 <>B820F8>==K5 8 2>;52K5 
?0@0<5B@K 708:0NI53>AO, 53> =0F5;5==>ABL =0 ?@5>4>;5=85 A>1AB25==>3> @5G52>3> =54>AB0B:0, 2K1>@ 
:><<C=8:0B82=KE, ?>2545=G5A:8E 8 A>F80;L=KE AB@0B5389 2 @07;8G=KE A8BC0F8OE <56;8G=>AB=>3> 
2708<>459AB28O [25]. 

' ?0F85=B>2 A 708:0=85< O@:> ?@>A;568205BAO =0;8G85 ?0B>;>38G5A:>9 D8:A0F88 =0 
A>1AB25==>< @5G52>< 45D5:B5, ?@82>4OI0O : 2>7=8:=>25=8N AB@0E0 A>F80;L=>3> 8 :><<C=8:0B82=>3> 
2708<>459AB28O, GB> >1CA;02;8205BAO CAB>9G82K< AB@0E>< >:070BLAO >1J5:B>< ?@8AB0;L=>3> 2=8<0=8O 
A> AB>@>=K >:@C60NI8E 2 ?@>F5AA5 <56;8G=>AB=>3> 2708<>459AB28O (>A>15==> 2 A8BC0F8OE 
=51>;LH8E :><<C=8:0B82=KE 3@C??), 0 B0:65 A >6840=85< =530B82=>9 >F5=:8 :0G5AB20 8E @5G52>9 
45OB5;L=>AB8 A> AB>@>=K A>15A54=8:>2.  

�K@065==>ABL A>F80;L=KE AB@0E>2 C ;8F A 708:0=85<, 0 B0:65 ?A8E>;>38G5A:8E 
?0B>;>38G5A:8E ?@>O2;5=89 (?>2KH5==>9 B@52>38, =0@0AB0NI53> 48A:><D>@B0, AB@0E0 1KBL 
2KA<5O==K< 70 A>1AB25==K5 @5G52K5 =5C40G8, ?@8<5=5=8O 871530NI8E B0:B8: 2 A8BC0F8OE 
A>F80;L=>3> 8 :><<C=8:0B82=>3> 2708<>459AB28O, C:;>=5=85 >B <56;8G=>AB=>3> >1I5=8O A> 
7=0G8<K<8, 02B>@8B5B=K<8 ;8F0<8) 8<55B ?@O<CN 2708<>A2O7L A D>@<0<8 A>F80;L=>9 B@52>6=>AB8: 
>B ;ё3:>9 (70AB5=G82>AB8) 4> =081>;55 BO6ё;>9 (871530NI53> @0AAB@>9AB20 ;8G=>AB8 3 A>F8>D>188) 
[26]. 

$57C;LB0BK, ?>;CG5==K5 2 E>45 40==>3> 8AA;54>20=8O, :>@@5;8@CNB A 40==K<8, 
?@54AB02;5==K<8 2 >B5G5AB25==KE 8 70@C156=KE =0CG=KE B@C40E, 8 :>=AB0B8@CNB =0;8G85 C 
?0F85=B>2 A 708:0=85< ?0B>;>38G5A:8E D>189 3 CAB>9G82>3> AC1J5:B82=>3> AB@0E0 =530B82=>9 
:@8B8:8 A> AB>@>=K A>15A54=8:0, =0A<5H5:, >B25@65=8O 8;8 @02=>4CH8O >:@C60NI8E. !0@0AB0=85 
C@>2=O A>F80;L=>9 B@52>6=>AB8 8 20@80B82=>ABL 5ё ?@>O2;5=89 ?@8 MB>< >1CA;>2;5=K ;>6=K<8 
AC1J5:B82=K<8 CAB0=>2:0<8 708:0NI53>AO >1 03@5AA82=>< =0AB@>5 : =5<C A>15A54=8:>2 8 A>F8C<0 2 
F5;><, 8E 2@06451=>< >B=>H5=88 : =54>AB0B:0< @5G52>9 45OB5;L=>AB8 ?0F85=B0 A 708:0=85<, 
G@57<5@=>9 :@8B8G=>AB8 >:@C60NI8E : :0G5AB2C 8E @5G8. "6840=85 =530B82=>9 >F5=:8 A>1AB25==>9 
@5G8 ?@82>48B : 8A?>;L7>20=8N ?0F85=B0<8 A 708:0=85< ?0B>;>38G5A:8E =5040?B82=KE D>@< 
?>2545=8O, A 8A?>;L7>20=85< =530B82=KE ?>2545=G5A:8E, :><<C=8:0B82=KE 8 A>F80;L=KE 
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:>=AB@C:B>2 8 B@0=A;8@>20=85< =525@10;L=KE 8 25@10;L=KE A83=0;>2, A=860NI8E MDD5:B82=>ABL 
@5G52>9 :><<C=8:0F88 708:0NI8EAO A >:@C60NI8<8 ;N4L<8 [26.27]. �0==K5 ?0B>;>38G5A:85 8 
?A8E>;>38G5A:85 >A>15==>AB8, ?@>O2;O5<K5 ?0F85=B0<8 A 708:0=85< 2 @0<:0E :><<C=8:0B82=KE 8 
A>F80;L=KE A8BC0F89, 70G0ABCN 2K7K20NB =530B82=CN @50:F8N C A>15A54=8:>2 8 ?@>2>F8@CNB 
>68405<>5 >B@8F0B5;L=>5 >B=>H5=85 A 8E AB>@>=K, 8=>340 4>E>4OI55 4> ?>;=>3> >B:070 >B >1I5=8O 
A ;8F0<8, 8<5NI8<8 40==>5 @5G52>5 =0@CH5=85. #0F85=BK A 708:0=85<, AB>;:=C2H8AL A B0:8< 
>68405<K< >B=>H5=85<, =0G8=0NB 70F8:;820BLAO =0 A2>ё< @5G52>< 45D5:B5, CAC3C1;OO ?@>O2;5=8O 
A>1AB25==KE @5G52KE 8 =5@5G52KE A8<?B><>2 3 >=8 >B:07K20NBAO >B @5G52>3> >1I5=8O, M<>F8>=0;L=> 
>B3>@06820NBAO, >BAB@0=ONBAO, 8A?>;L7CNB @5G52K5 HB0<?K 8;8 =5<=>3>A;>2=K5 D@07K, 871530NB 
287C0;L=>3> :>=B0:B0, B0: :0: ?0B>;>38G5A:8 70AB@520NB =0 A>1AB25==KE =530B82=KE ?5@56820=8OE 8 
>6840=8OE (L. Iverach, R.M. Rapee, 2014) [27]. 

#>4@>AB:8 A 708:0=85< >1=0@C6820NB 2KA>:85 ?>:070B5;8 2 A8BC0F8OE, 2 :>B>@KE <>3CB 
?>;CG8BL =530B82=CN >F5=:C A>1AB25==>9 @5G52>9 45OB5;L=>AB8, 8A?KBK20NB 702KH5==>5 
15A?>:>9AB2> ?5@54 ?C1;8G=K<8 2KABC?;5=8O<8, :>B>@K5 <>3CB ?@825AB8 : =0A<5H:0< A> AB>@>=K 
A25@AB=8:>2.�08:0NI85AO A 2KA>:8<8 ?>:070B5;O<8 A>F80;L=>9 B@52>6=>AB8 ?0B>;>38G5A:8 
70AB@520NB =0 A>1AB25==KE ?5@56820=8OE 8 >6840=8OE CA8;5=8O @5G52KE ?@>O2;5=89 A>259 
?0B>;>388, GB> ?@82>48B : 70:>=><5@=><C CA8;5=8N ?@>O2;5=89 708:0=8O >A>15==> 2 M<>F8>=0;L=> 
7=0G8<KE A8BC0F8OE, 8<5NI8E 206=>5 ;8G=>AB=>5 7=0G5=85 [28]. 

�>3=8B82=K5 ?0@0<5B@K ?5@56820=8O @5G52>9 ?0B>;>388 ?@8 708:0=88 ?@82>4OB : CA8;5=8N 
2535B0B82=>9 A8<?B><0B8:8, ?@82>4O : 45AB018;870F88 @01>BK 4KE0B5;L=>9 A8AB5<K, 
38?5@25=B8;OF88 ;ё3:8E, 3>;>2>:@C65=8N, >4KH:5, =0@CH5=8N <>B>@=KE :>>@48=0F89, CA8;5=8N 
AC4>@>3 @07;8G=>9 ;>:0;870F88, B@5<>@0 :>=5G=>AB59, GB> ?@82>48B : C25;8G5=8N G0AB>BK @5G52KE 
70?8=>: 8 CA8;5=8N 8E ?@>O2;5=89. � @01>B0E >B5G5AB25==KE 8 70@C156=KE 8AA;54>20B5;59 
>B<5G05BAO, GB> E@>=8D8:0F8N 708:0=8O 2A5340 A>?@>2>6405B =0@0AB0=85 A>F80;L=>9 B@52>6=>AB8 
(Craig A., Tran Y., 2014), 0 ?0@0<5B@K ;8G=>AB=>9 8 A>F80;L=>9 B@52>6=>AB8 O2;ONBAO 7=0G8<K<8 
?@>3=>AB8G5A:8<8 D0:B>@0<8 2K@065==>AB8 8 BO65AB8 708:0=8O (Manning W., Beck J.G., 2013) 

� @01>B0E >B5G5AB25==KE CGё=KE >B<5G0NBAO 8 >?8AK20NBAO A?5F8D8G5A:85 ?@>O2;5=8O 
;>3>D>188 C ?0F85=B>2 A 708:0=85< 3 G@57<5@=0O <=8B5;L=>ABL, 70F8:;5==>ABL =0 B@52>6=>< 
>6840=88 =530B82=>9 >F5=:8 A> AB>@>=K >:@C60NI8E, ?@8AB0;L=>5 2=8<0=85 8 =0F5;5==>ABL =0 
?>8A: @5G52KE 45D5:B>2 708:0NI8EAO, ?0B>;>38G5A:0O 7028A8<>ABL >B <=5=8O A>15A54=8:0, AB@0E 1KBL 
>B25@65==K< 8 ?>;CG8BL >B@8F0B5;L=CN :@8B8:C ?> ?>2>4C A>1AB25==>9 @5G8. $57C;LB0BK, 
?>;CG5==K5 2 B5:CI5< 8AA;54>20=88, :>@@5;8@CNB A 40==K<8, >?8A0==K<8 2 A2>8E B@C40E �. . 
#0ABCH:>2>9, :>B>@0O >B<5G0;0 G@57<5@=>5 702KH5=85 AC1J5:B82=KE B@51>20=89 : A>1AB25==>9 @5G8 
708:0NI8EAO 2 A8BC0F8OE :><<C=8:0B82=>3> 8 A>F80;L=>3> 2708<>459AB28O A =57=0:><K<8 ;N4L<8, 
=0AB@>9 40==>9 :0B53>@88 ?0F85=B>2 25AB8 A51O =5?@8=C64ё==> 8 AB0@0BLAO >1I0BLAO A2>1>4=> (21% 
?@>B82 7% 2 3@C??5 «=>@<K»). &0:65 02B>@ C:07K20;0 =0 CAB>9G82CN ?0B>;>38G5A:CN 7028A8<>ABL 
?0F85=B>2 A 708:0=85< >B ?>;>68B5;L=>9 >F5=:8 8E @5G8 A>15A54=8:><, 0 B0:65 AC1J5:B82=K5 
>6840=8O ?>:070B5;59 A8<?0B88 4@C3 : 4@C3C (�. . #0ABCH:>20, 2011) [29]. 

$57C;LB0BK 0=0;870 AB@C:BC@K ?0B>;>38G5A:8E A>F80;L=KE CAB0=>2>: ?0F85=B>2 A 708:0=85<, 
?>;CG5==K5 2 E>45 40==>3> 8AA;54>20=8O, ?>72>;ONB :>=AB0B8@>20BL =0;8G85 C ?0F85=B>2 A 708:0=85< 

AB>9:CN 7028A8<>ABL >B C@>2=O 2=5H=59 >F5=:8 A> AB>@>=K >:@C60NI8E ;N459 8 A>F8C<0 2 F5;><, 
:0A0NI59AO =5 B>;L:> :0G5AB20 8E @5G8, => ;N1>3> 2840 45OB5;L=>AB8, G0AB> 8A?KBK20NB B@C4=>AB8 2 
?@8=OB88 @5H5=89. �@><5 B>3>, 4;O ?0F85=B>2 A 40==>9 ?0B>;>3859 E0@0:B5@=K G@57<5@=> 
702KH5==K5 B@51>20=8O : A>1AB25==>9 2=5H=>AB8, =5045:20B=> 2KA>:85 >6840=8O >B <56;8G=>AB=KE 
>B=>H5=89, B@C4>2K< 8 8=K< >1O70==>ABO<. %E>685 40==K5 >B<5G0NBAO 8 2 =5:>B>@KE 70@C156=KE 
8AA;54>20=8OE (B.J. Amster, E.R. Klein, 2008; P.H. Brocklehurst, E. Drake, M. Corley, 2015).  

%8BC0F88 A>F80;L=>3>, :><<C=8:0B82=>3> 8 <56;8G=>AB=>3> 2708<>459AB28O 2K7K20NB C 
708:0NI8EAO ?0F85=B>2 A8;L=K5 =530B82=K5 M<>F88, 48A:><D>@B, G0AB> A>?@>2>640NI89AO 
2535B0B82=K<8 @50:F8O<8, A8;L=K9 AB@5AA, GB> ?@82>48B : 0:B82=><C 8A?>;L7>20=8N 8<8 
?0B>;>38G5A:8E ?>2545=G5A:8E CAB0=>2>:, 871530=8O A8BC0F89 >1I5=8O, 4>1@>2>;L=>3> 87>;8@>20=8O 
>B >1I5AB20 8 @5G52KE A8BC0F89. $57C;LB0BK 8AA;54>20=8O ?>:070;8, GB> 4;O 60% 708:0NI8EAO 
E0@0:B5@5= 2KA>:89 C@>25=L A>F80;L=>9 B@52>38, GB> 2 1,5-3 @070 ?@52KH05B =>@<0B82=K5 ?>:070B5;8. 

�A:06ё==>5 2>A?@8OB85 >:@C60NI53> <8@0 708:0NI8EAO ?@82>48B : ?0B>;>38G5A:><C 
BO3>AB=><C >6840=8N AC1J5:B82=>3> =5A>>B25BAB28O B@51>20=8O< >:@C60NI8E ;N459 : :0G5AB2C 8E 
@5G8, 0 B0:65 =530B82=>9 >F5=:8 A 8E AB>@>=K. �0F8:;5==>ABL =0 A>1AB25==KE @5G52KE 45D5:B0E 
?@82>48B : G@57<5@=><C ?0B>;>38G5A:><C 2=8<0=8N : A>1AB25==K< @5G52K< 45D5:B0<, 70?8=:0<, 
>H81:0<, :@8B8G=> >B=>A8BLAO : A>1AB25==K< CA?5E0<, >15AF5=820O 8E. #;0=8@>20=85 8 @50;870F8O 
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A>1AB25==>9 45OB5;L=>AB8 (:><<C=8:0B82=>9, B@C4>2>9, <56;8G=>AB=>9 8 B.4.) C ?0F85=B>2 A 
708:0=85< >1=0@C68205B ;8HL 420 20@80=B0 (B0: =07K205<>5 ?>;O@87>20==>5 <KH;5=85): 
157>H81>G=>5, 8450;L=>5 2K?>;=5=85, 4>AB865=85 F5;59 <0;>9 7=0G8<>AB8, :>B>@>5 2 A8;C 
?A8E>;>38G5A:8E >A>15==>AB59 ;8F 40==>9 :0B53>@88 2>A?@8=8<05BAO :0: A;CG09=0O C40G0, ;81> 
A>?@>2>640NI55AO <=>3>G8A;5==K<8 >H81:0<8 4>AB865=85 A;>6=KE F5;59, GB> 2>A?@8=8<05BAO :0: 
70:>=><5@=>ABL 8 70G0ABCN ?@82>48B : ?>;=><C >B:07C >B 45OB5;L=>AB8 [30]. 

�O6B8O 

&0:8< >1@07><, 0=0;87 @57C;LB0B>2 40==>3> 8AA;54>20=8O ?>72>;O5B :>=AB0B8@>20BL C 
?0F85=B>2 A 708:0=85< =0;8G85 2KA>:>9 A>F80;L=>9 B@52>6=>AB8 (AB@0E0 =530B82=>9 >F5=:8, >1I53> 
A>F80;L=>3> 48AB@5AA0, ?@8<5=5=8O AB@0B5389 871530=8O :><<C=8:0B82=>3> 8 A>F80;L=>3> 
2708<>459AB28O), ?0B>;>38G5A:8E =5040?B82=KE A8AB5< A>F80;L=KE AC1J5:B82=KE CAB0=>2>: 
(?>;O@87>20==>3> <KH;5=8O, >6840=8O 702KH5==KE B@51>20=89 : A>1AB25==>9 @5G8 >B >:@C60NI8E, 
8718@0B5;L=>9 70F8:;5==>AB8 =0 A>1AB25==KE >H81:0E 8 =5C40G0E), GB> B@51C5B >@30=870F88 
=0?@02;5==>9 :>@@5:F8>==>-;>3>?548G5A:>9 @01>BK.  

�KO2;5==K5 B@C4=>AB8 8 ?0B>;>38G5A:85 A?5F8D8G5A:85 >A>15==>AB8 :><<C=8:0B82=>3>, 
A>F80;L=>3> 8 <56;8G=>AB=>3> 2708<>459AB28O ?0F85=B>2 A 708:0=85< B@51CNB ?@8<5=5=8O <5B>4>2 
:>@@5:F8>==>-;>3>?548G5A:>3> 2>7459AB28O. -DD5:B82=K< A?>A>1>< ?@5>4>;5=8O B@C4=>AB59 
A>F80;L=>3> >1I5=8O, ?>72>;ONI8< CG5ABL A?5F8D8:C 2>7=8:0NI8E A>F80;L=>-:><<C=8:0B82=KE 
B@C4=>AB59 C ?0F85=B>2 A 708:0=85< 8 48DD5@5=F8@>20BL :>@@5:F8>==>5 2>7459AB285, O2;O5BAO 
?;0=><5@=K9 B@5=8=3 :><<C=8:0B82=>3> 8 A>F80;L=>3> 2708<>459AB28O, :>B>@K9 >@30=87C5BAO 2 
20@80B82=KE A8BC0F8OE A>F80;L=>3> 2708<>459AB28O, 8<5NI8E AC1J5:B82=CN M<>F8>=0;L=CN 
7=0G8<>ABL, 8 @50;87C5BAO 2 2845 DC=:F8>=0;L=KE >B@01>B>: ?>2A54=52=KE @5G52KE 8 ?>2545=G5A:8E 
AB@0B5389 [31]. 

�BAH?<>F <AF9D9EB6: ' 02B>@>2 =5B :>=D;8:B0 8=B5@5A>2, > :>B>@>< <>6=> 1K;> 1K 70O28BL. 
�A5 A>02B>@K >7=0:><8;8AL A A>45@60=85< @C:>?8A8 8 A>3;0A=K A =8<, 8 =5B D8=0=A>2>9 
708=B5@5A>20==>AB8, > :>B>@>9 <>6=> 1K;> 1K A>>1I8BL.  K ?>4B25@6405<, GB> ?@54>AB02;5==0O 
@01>B0 O2;O5BAO >@838=0;L=>9 8 =5 =0E>48BAO =0 @0AA<>B@5=88 2 :0:><-;81> 4@C3>< 8740=88. 

�>?48 46FBDB6: �C;5H>20 -.�. 3 ?>AB0=>2:0 8AA;54>20B5;LA:>9̆ 7040G8, >1>A=>20=85 
<5B>4>;>388 8AA;54>20=8O, ?>43>B>2:0 B5:AB0 AB0BL8 8 181;8>3@0D88; ,52F>20 �.�.3 =0CG=>5 
@C:>2>4AB2>; >?@545;5=85 ?@8>@8B5B=KE 7040G 8AA;54>20=8O; >17>@ ;8B5@0BC@K; >@30=870F8O 
8AA;54>20=8O, A1>@ 8 A8AB5<0B870F8O 40==KE; ?@>2545=85 A@02=8B5;L=>3> 0=0;870; >1>1I5=85 
@57C;LB0B>2 8AA;54>20=8O; D>@<C;8@>2:0 2K2>4>2, >17>@ @>AA89A:8E, :070EA:8E 8 70@C156=KE 
8AA;54>20=89 ?> ?@>1;5<5 8AA;54>20=8O; &0@0A>20 �.�.3 >17>@ ;8B5@0BC@K; A1>@ 8 A8AB5<0B870F8O 
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�O6B8O.  
#@8<5=5=85 2 :><?;5:A=>9 @5018;8B0F88 1>BC;8=>B5@0?88 ?@8 =52@>;>38G5A:8E 701>;520=88 

A> A?0AB8G=K< A8=4@><><, MDD5:B825= 2 ?@8>1@5B5=88 42830B5;L=KE =02K:>2, 2 C25;8G5=88 >1J5<0 
42865=88 ?> ACAB020<, 0 B0:65 C;CGH05B :0G5AB2> 687=8 ?0F85=B>2. 

$9>B@9A84J<<. 
#@8<5=OBL 1>BC;8=>B5@0?8N 2 :><?;5:A=>9 @5018;8B0F88 ?0F85=B>2 A> A?0AB8G=K< 

A8=4@><><.  
 

%$��!�&��0!"� �%%���"��!�� $��'�0&�&"� #$� �!�!�3 
�!!"��*�"!!"�" �" #���%� H/P COSMOS #$� !�$',�!�3) #")"��� (F9;<E) 

�4?<SEB6  . .1, �?FOA59>B64 �.&2, �4D<5496 �.$.3, �4<DB64 !.�.4,  
�?FOA59>B64 �. .5 

 

1 �0254CNI89 ;01>@0B>@88 @>1>B878@>20==>9 @5018;8B0F88 !�" «!0F8>=0;L=K9 F5=B@ 45BA:>9 
@5018;8B0F88», �AB0=0, �070EAB0=  
2 �0<5AB8B5;L #@54A540B5;O ?@02;5=8O ?> <548F8=A:>9 G0AB8, !�" «!0F8>=0;L=K9 F5=B@ 45BA:>9 
@5018;8B0F88», �AB0=0,  �070EAB0=   



"$&��/� ���3  ���*�!��/� "¦��&' )���$,/%/                     
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3  �;02=K9 M:A?5@B C?@02;5=8O :;8=8G5A:>9 @5018;8B0F888 !�" «!0F8>=0;L=K9 F5=B@ 45BA:>9 
@5018;8B0F88», 4>F5=B :0D54@K =52@>;>388 !�" « 548F8=A:89 '=825@A8B5B �AB0=0», �AB0=0, 
�070EAB0=. 
4  �@0G ( $, >B45;0 ( $, !�" «!0F8>=0;L=K9 F5=B@ 45BA:>9 @5018;8B0F88», �AB0=0, �070EAB0=. 
5  548F8=A:0O A5AB@0 ( $, >B45;0 ( $, !�" «!0F8>=0;L=K9 F5=B@ 45BA:>9 @5018;8B0F88», �AB0=0, 
�070EAB0=. 
 

�>FG4?PABEFP 
� A>2@5<5==>9 @>1>B878@>20==>9 @5018;8B0F88 ?0F85=B>2 A =0@CH5=85< ?>E>4:8 

?@8<5=ONBAO @O4 0??0@0B>2, >4=8< 87 =8E O2;O5BAO h/p Cosmos, :>B>@K9 C;CGH05B 2>AAB0=>2;5=8O 
?>E>4:8 8 2K@01>B:C ?@028;L=>9 18><5E0=8:8.  

*9?P.  
';CGH8BL ?0B5@= E>4L1K, :0G5AB2> 687=8 C ?0F85=B>2 A 42830B5;L=K<8 A ?><>ILN :><?;5:A0 

h/p Cosmos. 

�484K<:  
1. "F5=8BL MDD5:B82=>ABL 8A?>;L7>20=8O 2 :><?;5:A=>9 @5018;8B0F88 :><?;5:A0 h/p Cosmos. 

2.  �7CG8BL 48=0<8:C C;CGH5=8O ?0@0<5B@>2 E>4L1K. 
 9FB8O < @4F9D<4?O.  
� 8==>20F8>==>9 @>1>B878@>20==>9 @5018;8B0F88 ?0F85=B>2 A 42830B5;L=K<8 =0@CH5=8O<8 

A F5;LN C;CGH5=8O<8 ?>E>4:8, :><?;5:A h/p Cosmos O2;O5BAO >4=8< 87 ?@8>@8B5B=K<. �0==K9 @>1>B 
<>65B >F5=8BL - >?>@=CN DC=:F8N AB>?K, A8;C 402;5=8O, 0=0;87 F5=B@0 402;5=8O, B@5E7>=0;L=K9 
0=0;87, D07K E>4L1K, 2@5<O E>4L1K. -B8 ?0@0<5B@K ?><>30NB =5 B>;L:> >F5=8BL :0G5AB25==K9 8 
:>;8G5AB25==K9 0=0;87 C;CGH5=8O E>4L1K, => 8 :0G5AB2> 687=8. 

$9;G?PF4FO.  
� E>45 0=0;870 8 >F5=:8 A>AB>O=8O ?0F85=B>2, ?>;CG82H8E <C;LB848AF8?;8=0@=CN 

@5018;8B0F8N A ?@8<5=5=85< :><?;5:A0 h/p Cosmos 2KO2;5=K 7=0G8B5;L=K5 C;CGH5=8O 2 
18><5E0=8:5 E>4L1K.  

�O6B8O.  
$>1>B878@>20==K9 :><?;5:A h/p Cosmos >:07K205B E>@>H89 MDD5:B 2 48=0<8:C 

?>E>4:8 C ?0F85=B>2 A 42830B5;L=K<8 =0@CH5=8O<8.  
$9>B@9A84J<<.                                                                                                                                   
,8@>:> ?@8<5=OBL 2 :><?;5:A5 @5018;8B0F8>==>3> ;5G5=8O :><?;5:A h/p Cosmos. 

 

 



 


