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ENDOPROSTHESIS REPLACEMENT
IN DEFORMING ARTHROSIS OF THE HIP JOINT

Abstract. The article presents literature data on the incidence of deforming arthrosis of the hip joint, including
Kazakhstan population. There are also data for requirement of endoprosthesis replacement of large joints per year.
The article shows the scientific and clinical activity of the Scientific-Research Institute of Traumatology and
Orthopedics on the introduction of hip replacement technology in the republic.

It is noted that the implementation of high-tech surgical interventions should be systematic; operative inter-
ventions on the hip joint should be performed in institutions that have qualified experienced specialists and full
technical support.

The Institute has developed computerized patient registration program, the patients who need the hip arthro-
plasty, the registration system was created on the basis of the “StatEndo” program.

Key words: degenerative-dystrophic damage of the joints, highly specialized medical care, osteoarthritis,
endoprosthesis replacement of the hip joint, requirement of endoprosthesis replacement of large joints.

In the "Kazakhstan-2050" Strategy - New political course of the successful state" the President Nur-
sultan Nazarbayev named the development of innovative research and transfer of technologies among the
main directions of the country's strategic development.

Improving the health of citizens of Kazakhstan to ensure the sustainable socio-demographic develop-
ment of the country is the goal of the "Salamatty Kazakhstan" State program for healthcare development
of the Republic of Kazakhstan for 2011-2015. One of the priorities of the State program is to provide the
population of the republic with highly specialized medical care, which should use unique technologies, be
clinically and economically effective, socially oriented.

The problem of returning to an active life of patients with severe form of a hip joint pathology of
different etiologies has been and remains an urgent healthcare problem [1-3]. In terms of the frequency of
the lesion, the hip joint ranks the first among the large joints, which accounts for 1 to 8.1% of the total
orthopedic pathology [4]. According to expert estimates, from 1990 to 2020, the number of patients with
osteoarthritis will double [5]. It should be noted that degenerative-dystrophic pathology of the joints
affects not only elderly and senile people, joint diseases look "younger", they are registered in 0.1% under
the age of 19, 0.2% are - younger than 29 years old, 3.5% - up to 39, and in patients older than 50 years
old, their number increases dramatically [6-8].

The patients' exit to disability with hip joint damage is three times higher than with knee joint injury
and seven times more than in patients with ankle joint pathology [9]. Widespread, early manifestation and
progressing course of hip joint pathology reduces work capacity, complicates family relationships, breaks
down the whole life structure of the patient, touching not only medical but also social aspects of society
[10].

The effect of organ-saving operations in the hip joint pathology is unstable and sometimes unpre-
dictable, it worsens the quality of life of patients. Confirmation is the increasing rates of disability after
the correction of osteotomies from 26% to 58%, decompression from 29% to 54%, arthrodesis from 20%
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to 75% [11, 12]. In recent years, many researchers involved in the problem of restoring the function of the
hip joint, prefer endoprosthesis [13-18].

Currently, the endoprosthesis is one of the most common operations in the pathology of the hip joint
in the world [1]. Annually , more than 1 400 000 - 1 500 000 hip arthroplasty are performed in the world
[3,4]. However, in official statistical reports, data on nature, qualitative and quantitative changes in the
structure of this pathology are not included, so there is no possibility to obtain information on their preva-
lence and dynamics. In official statistical reports, the hip pathology remains in the group of diseases of the
musculoskeletal system and connective tissue [19]. D10 cBs3anHO ¢ ocobenHocTsiMu MKB X mepecmorpa
[20]. Joint diseases are divided into three classes: II - neoplasms, XIII - diseases of the musculoskeletal
system and connective tissue, and XVII - congenital anomalies. Only in the XIII class, coxarthrosis is
concretized. Therefore, the dynamics and incidence of coxarthrosis in adults can only be traced indirectly
by comparing the reporting data on the incidence of rheumatoid arthritis, other polyarthralgias, osteo-
arthritis and related disorders. The absence of such information does not allow for long-term planning in
the rehabilitation of patients, determine the need for endoprosthetic care centers, identify the number of
patients who need endoprosthesis, and calculate the need for endoprostheses for a particular region and
the republic as a whole. The scientific justification for the solution of these issues is of great medical
importance. With the increase in the number of operated patients and the accumulation of long-term
results of endoprosthesis, it becomes necessary to study and compare functional outcomes with the aim of
improving the quality of treatment [21, 22].

Recently, in our country, interest has increased in arthroplasty of joints in various regions, foreign
implants have appeared in the arsenal [23, 24]. Unfortunately, complicated operations that require a
thoughtful attitude of a doctor are considered by orthopedists in a simplified manner, performed by sur-
geons without due responsibility. The absence of the highly specialized technological rehabilitation
centers, the unified patient databases, unified approaches to the assessment system, the risk of throm-
boembolic complications, the complexity of postoperative recovery techniques indicate the need for
research in this direction.

Worldwide, there are more than 60 manufacturers of these products, a powerful industry of endo-
prostheses and tools for their installation has been created. Thus, P. Soderman [25] estimated, that at the
end of the XX century, the medical products market offered more than 300 different hip joint endopros-
theses.

Currently, the design of endosystem is aimed at improving the existing systems and implants in form,
principle of fixation and quality; on the use in the production of implants of the newest materials and
technologies, the use of special computer programs. However, despite the constant improvement of the
designs and techniques of their implantation, the functional outcomes of endoprosthesis do not always
satisfy the patient and the surgeon. In addition, by the time of surgery, the patient has a long-term comp-
lex of musculoskeletal pathology. The situation is complicated by the fact that endoprostheses in their
main mass are created not individually, but as a universal serial product.

Patients suffering from hip joint disease may not always receive timely, highly specialized medical
care, especially in remote regions of the country. In regional medical institutions, there are often no
departments for endoprosthesis to help patients with the hip joint disease. In the branches of a wide profile
(traumatology and orthopedics) the level of technical equipment and the degree of specialists' qualifica-
tion remain insufficient.

At the II Congress of the European Federation of National Associations of Orthopedists and Trau-
matologists, it was emphasized that arthroplasty of joints had long ago gone from the category of unique
operations into the category of usual surgical interventions. And its wide introduction to clinical practice
is explained not only by the growth of diseases and joint injuries, but also by the development of new high
technologies, the achievements of technology, chemistry, biomechanics, creating conditions for the
production of more and more perfect designs.

Throughout the world, the need for prosthetics is of some interest, as reflected in the literature data
(Table 1). Now in the US, the need for hip replacement is estimated at 565 per million inhabitants, in the
UK - 42.4 per 100,000 adults, in Russia - 100 or 100-200 per 100,000, in Sweden - 200 for the same
number of inhabitants. Perhaps some of the indicators include both total and single-pole endoprosthesis in
fractures of the proximal femur and their consequences in elderly and senile individuals. But even in this
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Table 1 — Number of operations for endoprosthesis of large joints in different countries

Country Population number (mil.) Operation number (thous.) | Operation number per 1000 persons
The USA 291 420 1.4
Germany 82 190 2.2
Austria and Switzerland 15 32 2.1
France 59 100 1.7
England 60 90 1.5
Italy 58 70 1.2
Japan 127 55 0.4
Denmark 5,5 40 7.3
Russia 142 41 0.3

case, attention is drawn to the difference in the calculation of the need for endoprosthesis of the hip joint,
which is explained by the lack of a single methodological approach. Husted et al. (1996) state that in
patients with primary coxarthrosis the need for hip replacement is 15 times higher than among the popu-
lation in general, from 1/3 to 1/2 patients with degenerative-dystrophic lesions (DDL) of the hip joint
require bilateral intervention.

In economically developed countries, for every 1000 adults, one person with an artificial joint can be
found. taking these data as a basis and automatically transferring to our country is considered erroneous.
After all, we are talking about economically developed countries, where patients have been sanitized not
for one decade, besides all the large joints of a person are meant. It should be taken into account that
Kazakhstan is an endemic area for hip dysplasia, so the real picture is probably higher than the expected

empirical and subjective calculations (Table 2).

Table 2 — Morbidity of the population of Kazakhstan with coxarthrosis in 2007-2015. (Per 100 thousand of the population)

Region 2007 2008 | 2009 | 2010 2011 2012 2013 2014 2015
Republic of Kazakhstan 15,1 157 | 16,1 20,3 223 23,8 26,7 21,0 34,0
Akmola 22,1 199 | 276 26,7 53,9 52,6 49,7 50,9 55,1
Aktobe 5.6 7.8 73 7.4 7,5 7,0 8,2 9,9 29,0
Almaty 10,2 8,3 13,9 9,6 7.9 7.6 8,4 8,0 9,7
Atyrau 7,6 8,1 8,5 7.6 13,4 18,6 14,1 10,1 15,3
East-Kazakhstan 16,0 147 | 164 32,8 30,2 23,0 245 6,1 24,9
Zhambyl 17,2 300 | 12,1 10,7 6,2 21,8 26,9 23,1 29,9
West-Kazakhstan 132 8.8 10,0 6,9 10,8 72 8,7 72 6,2
Karaganda 13,0 14,1 13,8 19.3 19.4 233 25,0 26,6 15,9
Kostanay 11,9 122 | 19,0 30,0 39,6 28,4 39,2 34,8 27,1
Kyzylorda 8,6 5.7 10,1 13,2 12,2 10,4 11,0 7.9 46,0
Mangystau 41,9 423 | 43,1 232 50,1 36,6 39,0 23,6 26,9
Pavlodar 14,4 142 | 192 18,8 17,9 19,5 21,0 24,8 32,0
North-Kazakhstan 7.1 218 | 255 31,5 26,9 39,7 33,8 293 47,1
South-Kazakhstan 17,0 14,0 5.7 15,8 12,7 13,3 13,6 8,3 54,1
Almaty city 24,7 263 | 277 40,7 34,5 53,4 137,5 89,4 55,5
Astana city 12,7 122 | 257 28,5 52,5 46,2 25,4 23,8 45,1

In Kazakhstan, since 2002, the registration of patients for endoprosthesis of large joints is carried out
in SRITO, where the calculation of the need for endoprostheses of large joints was carried out, according
to the method developed by RusSRITO n/a Vreden, St. Petersburg (table 3).

—— 4 ——
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Table 3 — Dynamics of patient registration for hip arthroplasty from 2002-2016. (SRITO data)

Years 200212003 {2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010|2011 | 2012 {2013 | 2014 | 2015|2016

Number of patients regis-

. 25 | 86 | 235 | 207 | 308 | 402 | 491 | 703 | 788 | 741 | 779 | 727 | 1207 | 1197|1219
tered for hip arthroplasty

The population of the Republic of Kazakhstan over 15 years old is 12 654 878 people. The stan-
dardized incidence rate of large joints in the RK is 355 per 10 000 adults, which in absolute terms is
428 275 people.

Of these, 15% or 64240 people need endoprosthesis. Analysis of statistical data showed that:

- 25% of people in need of endoprosthetics of large joints have absolute contraindications to surgery;

- 4% are persons under 30 years old who are advised to use other methods of treatment;

- in 20% the probability of correction of somatic pathology is doubtful;

- 6% of patients refuse operations.

Thus, in the RK the preliminary need for endoprosthesis is reduced by 55% and is 28908 people or 6.75%
of the total incidence of large joints (this figure is treated as an index of selection for endoprosthesis).

Of the 28,908 patients there are in need of:

15000 - in hip arthroplasty;

9536 - in the endoprosthesis of knee joints;

2286 - in arthroplasty of ankle joints;

1220 - in the endoprosthesis of the shoulder joints;

866 - in the endoprosthesis of elbow joints.

Proceeding from the fact that in 25% there is a bilateral defeat of large joints, primarily of the hip and
knee joints, the total need for endoprostheses at the moment is:

— hip joints - 18 000 endoprostheses;

— knee joints - 12 000 endoprostheses;

— ankle joints - 3000 endoprostheses;

— shoulder joints - 1700 endoprostheses;

— elbow joints - 1200 endoprostheses.

In addition, based on the existing incidence of large joints, it is intended an annual increase in the
number of people in need of endoprosthesis on 348 with hip joints, 232 - knee, 580 - ankle, 290 - humeral,
290 - elbow.

To ensure the needs of the population for endoprosthesis and to eliminate the queue, it is necessary to
perform 30 endoprosthesis throughout the republic every day for five years.

Modern endoprostheses began to be introduced in Kazakhstan since the mid-1990s. However, this
direction was purposefully developed only in 2001 with the opening in Astana of the scientific research
institute of traumatology and orthopedics. In connection with the increase in the number of patients in
need of this type of care, since 2009 two departments of endoprosthesis have been functioning at the
Institute, since 2014 - three departments for 75 beds, and since 2014 - the only branch of the conse-
quences of endoprosthesis of large joints in the republic. On the basis of SRITO, the Republican Center
for endoprosthesis of large joints was opened.

Under the guidance of the director of SRITO, the chief traumatologist-orthopaedist of the Ministry of
Healthcare of the RK, professor Batpenov N.D., a great deal of organizational, methodological, consul-
tative and curatorial work was carried out to introduce innovative technologies for hip replacement in the
regions of Kazakhstan, and to establish a network of centers for the replacement of large joints, mainly the
hip joint. Annually, master classes are conducted with the involvement of specialists from both SRITO
and scientists from near and far abroad. The above measures were a significant contribution to the
improvement of highly specialized medical care for patients with severe hip joint lesions.

To date, more than 30 models of the hip joint endoprostheses of the world's best manufacturers have
been tested and introduced in SRITO, more than 6500 endoprostheses of large joints have been installed.
Along with the known models of endoprostheses, a new model has been successfully applied for a cement-
less fixing of "KazSRITO", N. Batpenov model, the release of which is carried out in Germany with the
participation of K-Implant company. The team of scientists improved the components of the hip implant,
corresponding to the best world analogues, the technology of their implantation was developed (figure 1).
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Figure 1 — Endoprosthesis of the hip joint of KazSRITO, N. Batpenov model

A new hip joint endoprosthesis has been established for more than 1700 patients suffering from
osteoarthritis.

Endoprosthesis of "KazSRITO" was recognized as the invention of 2012 at the "Shapagat" Repub-
lican contest of achievements in the field of invention, it was introduced in the departments of orthopedics
of SRITO, in the centers and departments of traumatology and orthopedics in Karaganda, Almaty,
Petropavlovsk, at the Bishkek Research Center for Traumatology and Orthopedics, at the Department of
Traumatology and Orthopedics of the Tajik State Medical University, at the Endosurgery Clinic in
Dushanbe, at the clinic of the Hanover University of Minden, Germany.

It should be noted that the volume of tertiary care delivery in 2016 increased 1.6 times as compared
to 2015 and amounted to 21623. Over the past 6 years, the number of operations for hip joint endopros-
thesis in the country has increased 2.5 times (table 4).

Of the total number of tertiary health care operations in 2016, 25% are operations on hip joint endo-
prosthesis, 25% - of knee joint, 19% - technologies of blocking osteosynthesis (BOS), 16% - arthroscopic
surgery, and 6% - of spondylodesis.

Tertiary health care technologies in the section "Traumatology and Orthopedics" are carried out in
the following clinics of the republic: in SRITO - 22%, in RCTO n/a Makazhanov of the Karaganda region
- 15%, in the hospital Ne 4 of Almaty city - 10%, at the same time, 66% of the total number of tertiary
health care technologies implemented in Astana was conducted in SRITO.

The revision of the hip joint with full or partial replacement of the endoprosthesis made up almost
15% of the total number of endoprosthesis. It was noted that the instability of the endoprosthesis com-
ponents occurred on average in 2.5 to 4 years, whereas implantation of an artificial joint was estimated for
approximately 15 years. The instability of the endoprosthesis was a consequence of errors at the stages of
preoperative planning, during the operation and in the postoperative period.

All patients undergoing endoprosthetic surgery should be registered and observed to prevent long-
term complications. Implantation of the organ, designed for 15-20 years of work, requires special
attention on the part of all participants in the healing process. As it is known, to date, the official registries
of arthroplasty of large joints are in the following countries: Canada, Australia, Sweden, UK, Finland,
Norway, New Zealand, Hungary and Germany.

There is an urgent need to create a single National Register of patients who have undergone pros-
thetics, since the implanted endoprosthesis is designed for multimillion cyclic function for many years.
Therefore, every case of endoprosthesis must be strictly registered and analyzed. This will prevent the
development of unsatisfactory outcomes, find out at what stages of treatment omissions have been com-
mitted and what steps need to be taken. In our practice, there are many cases of violations of the principles
of primary endoprosthesis, which require repeated complex audit interventions, which is associated with
both lack of competence of specialists and lack of the necessary technical equipment for such surgical
interventions.

— 26 ——
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Table 4 — Dynamics of hip joint endoprosthesis in the regions of Kazakhstan in 2011-2016.

Hip joint endoprosthesis Including
Region (81.51, 81.52, 81.53) Complete hip joint replacement (81.51)
2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
1 2 3 4 5 6 7 8 9 10 11 12 13
Akmola 40 46 26 48 52 63 40 46 25 48 52 63
Aktobe 11 23 28 20 46 85 11 23 28 20 46 84
Almaty 31 63 175 235 307 31 61 166 233 302
Atyrau 16 15 21 16 32 41 16 15 21 16 32 41
East-Kazakhstan 175 148 117 155 172 285 175 134 115 155 172 269
Zhambyl 81 92 79 90 89 100 66 77 71 81 76 86
West-Kazakhstan 21 49 86 95 108 137 21 48 75 92 108 137
Karaganda 295 555 541 551 511 533 291 542 534 549 507 525
Kostanay 142 178 91 92 162 186 141 151 71 82 149 167
Kyzylorda 5 24 33 30 35 53 5 18 21 21 25 41
Mangystau 21 21 22 26 11 22 20 18 9 7 2 18
Pavlodar 35 45 101 137 110 130 35 45 100 137 102 107
North-Kazakhstan 16 33 32 33 46 73 16 33 32 33 46 73
South-Kazakhstan 82 209 248 245 254 349 80 206 241 235 250 346
Almaty city 704 941 937 1032 | 1139 | 1451 679 893 886 1027 | 1028 | 1285
Astana city 516 791 872 1198 | 1462 | 1467 | 473 715 745 1050 | 1264 | 1287
RK 2160 | 3201 | 3297 | 3943 | 4464 | 5282 | 2069 | 2995 | 3035 | 3719 | 4092 | 4831

Continuation of table 4

Including
Region Partial hip joint replacement (81.52) Revision and replacement of the hip joint (81,53)
2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2011 2012 | 2013 | 2014 | 2015 | 2016
1 14 15 16 17 18 19 20 21 22 23 24 25
Akmola 1
Aktobe 1
Almaty 9 2 5 2
Atyrau
East-Kazakhstan 12 16 2 2
Zhambyl 15 13 8 9 13 14 2
West-Kazakhstan 1 11
Karaganda 4 11 6 2 4 8 2 1
Kostanay 1 21 17 10 13 19 6 3
Kyzylorda 6 12 9 10 12
Mangystau 1 3 13 19 9 4
Pavlodar 8 23 1
North-Kazakhstan
South-Kazakhstan 2 2 7 10 4 3 1
Almaty city 17 21 7 3 20 53 8 27 44 2 91 113
Astana city 39 57 81 83 84 95 4 19 46 65 114 85
RK 79 147 | 162 | 157 | 167 | 253 12 59 100 67 205 198
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The similar situation was noted in the 80s of the last century during the active development of endo-
prosthesis in Norway and other European countries. A large number of prostheses were installed before
the negative sides of the used implants were revealed. To avoid such situations, the Norwegian National
Register was developed and implemented, which provided a continuous assessment of the quality of the
prosthesis and used implants for its maximum improvement, analysis of the epidemiology of arthroplasty,
and monitoring of risk factors that affect the frequency of revision interventions.

Analysis of literature data [26] showed that for the formation of an independent specialist in the field
of endoprosthesis, it takes at least 3-4 years, short-term courses do not allow to form the necessary skills.
Passage of training in large orthopedic centers should be held for a long time with the participation of the
student in daily surgical interventions. It is necessary to conduct curation of newly formed centers of
endoprosthesis, to create a unified approach to preoperative planning, postoperative management and
rehabilitation across the country. According to a multicenter study in North America, the critical frequen-
cy of hip joint replacement for the surgical team is 100 operations per year [27]. According to the British
specialists (based on the analysis of 280 thousand operations in the UK clinics), when performing less
than 50 operations per year, the lethality increases by 2.5-6 times, and the number of audits by 1.5 times
[28]. In 1990-1993 in the UK, to reduce the waiting list at a large hospital in Exeter, small batches of
patients were sent to London hospitals. After 6.5 years, 44% of the installed endoprostheses underwent
revision, the incidence of development of deep periprosthetic infection was 11%, in 7% of cases the
paresis of the sciatic nerve was observed.

SRITO has developed a computer program for recording patients who are subject to endoprosthesis
of the hip joint. When creating the registration system, we tried to make it simple in filling, but at the
same time maximally informative. The accounting system was created on the basis of the "StatEndo"
program developed by the staff of the SRITO endoprosthetics department (Batpenov N.D., Malik B.K.,
Tokimbaev A.K., Ospanov K.T. Certificate of state registration of the "StatEndo" intellectual property
object (Program for computers) No. 019 dated January 25, 2008) (Figure 2) [5].
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Figure 2 — Patient registration program after arthroplasty of joints

The purpose of the developed automated system is to optimize the process of recording and exami-
ning the patient after endoprosthesis of the hip joint by improving its quality, eliminating subjectivity in
evaluating the results after treatment. Currently, the program has a database of patients treated in the
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department for 10 years from 2004 to 2014. The created registration system in the future can be adopted
as a basis for the creation of a national registry of arthroplasty of the hip joint, in the formation of which
the need has arisen.

Thus, the created program of registration of arthroplasty of the hip joint allows to accumulate infor-
mation about all patients who underwent operations. Functionality allows to collect information about the
patient, to create a radiograph bank, to study the functional outcomes, taking into account the patient's
satisfaction. The important point is the possibility of analyzing the survival of implants throughout the life
of the patient, studying the causes of unsatisfactory outcomes. Ultimately, these activities are aimed at
improving the quality of life of patients who have undergone hip joint arthroplasty.

Improvement of medical and specialized care for patients with diseases and injuries of the hip joint
should include both searching for new methods of treatment and improving its organization.
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H. JI. batnenos, K. T. Ocnanos, I'. K. /[’kakcbi0exoBa

Hay‘lHO-HCCHeHOBaTGHLCKI/Iﬁ HWHCTUTYT TPaBMATOJIOI'MU U OPTONICANH, ACTaHa, Kazaxcran

QHAOITPOTE3UPOBAHUE IIPU JE®OPMUPYIOIIEM APTPO3E
TA3OBEJPEHHOI'O CYCTABA

AnHoTanus. [IpencraBieHs! JUTEpaTypHBIE JaHHBIE O 3a00J€Ba€MOCTH Ae()OPMUPYIOIMM apTPO30M Ta30-
GenpeHHOTO cycTaBa, B TOM 4Hcie U HaceneHus Kaszaxcrana. IIpencraBieHsl JaHHbIE O MOTPEOHOCTH B 3HIOIPOTE-
3MPOBAHUH KPYIHBIX CYCTaBOB B roA. OTpaykeHa Hay4YHO-KIMHHYECKas JESTeIbHOCTh HAyYHO-HUCCIEJ0BATEIbCKOTO
MHCTUTYTa TPAaBMATOJIOTHUH U OPTOMEINHY MO BHEIPEHHUIO TEXHOIOTHUH SHIONIPOTE3NPOBAHUS Ta300€IPEHHOTO CyCTa-
Ba B peCIyOJIHKe.

OTMe4deHO, YTO BHEIPEHHE BBICOKOTEXHOJIOTUYHBIX ONEPAaTHBHBIX BMEIIATENLCTB JA0JHKHO HOCHTH IIIAHOMED-
HBII XapakTep; olepaTHBHbIC BMEIIATEIbCTBA HA Ta300€JPEHHOM CYCTaBe JIOJDKHBI BBINOJHSTHCS B YUPEIKACHHSX,
MMEIOUINX KBAIH(UINPOBAHHBIX OIBITHBIX CIIEIIMAINCTOB U MOJHOLCHHOE TEXHIUECKOoe o0ecieueHue.

B HUUNTO pazpaborana KOMIbIOTEpHAs MpOrpamMMa pErHCTpaly OOJBbHBIX, MOIEKAINX IHIONPOTE3UPO-
BaHMIO Ta300€IPEHHOTO CyCcTaBa, CHCTEMa yueTa co3aHa Ha 6aze nmporpamMmMsel «CTaTOHIO».

KitroueBble c10Ba: JlereHepaTHBHO-AUCTPO(UUECKHE IOPAKEHHS CYCTaBOB, BBICOKOCHELNATN3MPOBAHHAS
MEIUIMHCKast IOMOIIb, OCTE0apTPO3, IHAONPOTE3NPOBAHIE Ta300€APEHHOTO CyCTaBa, MOTPEOHOCTh B SHIONPOTE3aX
KPYIHBIX CyCTaBOB.

B Crparernn «Kazaxctan-2050» — HoOBBIH HOTUTHYECKUH Kypc COCTOSBIIETOCS TOCYIapCTBay
Ipe3unent Hypcynran HaszapGaeB cpel OCHOBHBIX HampaBiICHHUN CTPATETHYECKOTO Pa3BUTHUS CTPaHBI
Ha3BaJl pa3BUTHE NHHOBALIMOHHBIX MCCICAOBAaHUN U TPaHC(EPT TEXHOIOTHH.

VYnydmenue 310poBbs rpaskaan Kazaxcrana amst obecrieyeHns: yCTOWYMBOTO COLUANBHO-AEeMorpadu-
YECKOI'0 Pa3BUTHUS CTpaHbl — LIeb | 0CylapCTBEHHONW NMpOrpaMMbl pa3BUTH 3ApaBooxpaHeHus Pecmy6-
mukn Kazaxcran «Canamartel Kazakctam» Ha 2011-2015 rogel. OmnuM u3 mpuopureroB locymap-
CTBEHHOW NpOrpaMMbl SIBISIETCS OOECIIeYeHHE HACEJICHHS PECIyOJIMKH BBICOKOCTICLHMATU3UPOBAHHON
MEIUIMHCKON IOMOIIbI0, KOTOpasl AOJDKHA NMPUMEHATh YHUKAIbHBIE TEXHOJOI'MH, OBITh KIMHUYECKU M
9KOHOMUYECKU 3P PEeKTUBHOMN, CONMAILHO OPUEHTHPOBAHHOH.

[Ipobnema BO3BpalleHNsT K aKTUBHON XM3HM MALUEHTOB C TSDKENOHM (OPMOH MaTosioruu Ta3o0en-
PEHHOTO CyCTaBa pa3IMYyHON ITHOJIOTUH OBbLIa M OCTAaeTCsl aKTYalbHOM 3amadei 3apaBooxpaneHus [1-3].
Ilo wacToTe mopakeHusi Ta300€PEHHBIA CyCTaB 3aHMMAaET MEPBOE MECTO CPEeau KPYIIHBIX CYyCTaBOB, Ha
JoJII0 KoToporo mpuxoautcs ot 1 mo 8,1% ot Bceit opronenuyeckoit maronoruu [4]. Ilo sxcnepTHBIM
omenkaMm ¢ 1990 mo 2020 r. ymcnmo GONBHBIX C OcTeoapTpo3oM yasoutcs [S]. Cremyer oTMEeTUTh, 4TO
JeTeHEePaTUBHO-AUCTPO(PHUIECKON MaTOJIOrHed CyCTaBOB CTpPajalOT HE TOJBKO JIMIA IIOKWIOTO H
CTapYecKoro BO3pacTa, 3a00JIeBaHUS CYCTABOB «IIOMOJIOACIN», OHU peructpupyorcs y 0,1% B Bozpacte
1o 19 ner, y 0,2% — monoxe 29 ner, y 3,5% — no 39 sert, a y nanueHToB crapiue 50 JeT UX 4UCIIO0 PE3KO
yBenmuauBaeTcs [6-8].

Brixoz 00IBHBIX Ha MHBAIUIHOCTE MPU MOPaKEHUH Ta300€IpeHHOTO CYCTaBa, B TPU pasa BBIIIE, YeM
NpY MOPaKeHUH KOJIEHHOTO CYCTaBa U B CEMb pa3 0oJibllie, YeM Yy MAIMEHTOB C MATOJIOTUEH TOJEHOCTOI-
Horo cycraBa [9]. lllupokoe pacmpocTpaHeHHE, paHHEE MPOSBICHHE M INPOrpeccHUpyIollee TeueHHE
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MATOJIOTHH Ta300€IPEHHOTO CYCTaBa CHIDKAET TPYAOCIOCOOHOCTh, OCIOXKHSET CEeMEWHBIE OTHOIICHHUS,
JIOMaeT BeChb >KM3HEHHBIM yKia] OOJBHOTO, 3aTparuBas HE TOJBKO MEIUIIMHCKHE, HO W COLHAIbHBIC
acriekThl obdmecta [10].

OddekT opraHOCOXpaHSIONMX OINEPalUid MPU IMATOJOTHH Ta300€JPEHHOTO0 CyCTaBa HECTOCK, a
WHOT/IAa W HempeAcKa3yeM, yXyAIIaeT KayeCTBO JKM3HHM ManueHToB. [loATBepkIeHUEeM CiyKaT Hapac-
TaIOMIMe TT0Ka3aTeIl UHBAIMIHOCTH IO MPOIIECTBUH BPEMEHH IMOCIe KOPPUTHUPYIONIUX OCTEOTOMHH € 26
1o 58%, DeKOMIPECCUOHHBIX omepanuii - ¢ 29 1o 54%, aptpozesa - ¢ 20 no 75% [11, 12]. B nocnenuue
roJibl MHOTHE HCCIIeIOBaTeld, 3aHUMAIONIHecs MpoOIeMoll BOCCTAaHOBICHHUS (YHKIIMH Ta300eApEHHOTO
CyCTaBa, OTHAIOT IPEAIOYTeHNEe YHA0NIpoTe3upoBanuto [13-18].

OHJONPOTE3UPOBAHUE HA CETOAHSAILIHUI ICHb OJIHA U3 PACIIPOCTPAHEHHBIX OIEPAIMil B MUPE MPH I1a-
TOJIOTMU Ta300eapeHHoro cycrara [1]. Exxerogno B mupe Bemonnsercs 6onee 1 400 000 — 1 500 000 »u-
JIOTIPOTE3UPOBaHUI Ta3o0eapeHHoro cycrasa [3, 4]. OgHako B odUIIHATBHBIC CTATUCTHIECKUE OTYCTHI
CBEJICHHS O XapaKTepe, KAaueCTBECHHBIX U KOJHUUCCTBECHHBIX U3MEHEHHIX B CTPYKTYPE JaHHOW MAaTOJOTHU
HE BKJIFOUEHBI, IO3TOMY HE UMEETCS BO3MOXKHOCTH MOJIYYHTh HH(POPMAIIHIO 00 UX PaclpOCTPAaHCHHOCTH
U TuHaMuKe. B o(UIHabHBIX CTATUCTHYECKUX OTYETaX MaTOJOTHs Ta300ePEHHOTO CyCTaBa OCTaeTCs B
rpyrre 0oje3Hel KOCTHO-MBIIIEYHOW CHCTEMBI U COCTUHUTEIRHOW TKaH| [19]. DTo CBA3aHHO C 0coOCH-
HoctaMu MKB X mepecmotpa [20]. 3aboneBaHus CycTaBOB HaxoIsaTcs B Tpex kmaccax: II — HoBo-
obpazoBanusax, XIII — 6one3HNn KOCTHO-MBIILIEYHON CHCTEMBI U COeTUHHUTENBFHON TKaHU U XVII — Bpoxk-
nennble anoMmanuu. Tonbko B XIII — kitacce KOHKpeTU3npoBaH KokcapTpo3. [loaToMy quHaMHKY, YaCTOTY
3a00JIeBaEMOCTH KOKCAPTPO30M Y B3POCIBIX JKUTENEH MOXKHO MPOCIICIUTh JIUITb KOCBEHHO, ITyTEM COIIO-
CTaBJICHUSI OTYCTHBIX JAHHBIX O YACTOTE PEBMATOMIHOTO apTPUTA, IPYTUX MOIHAPTPAITHI, OCTE0apTPO3a
U CBSI3aHHBIX C HUM HapymeHwid. OTCYTCTBHE TaKUX CBEIIEHUI HE MO3BOJSET MPOBOAUTH JAOITOCPOUHOE
TUTaHUPOBAaHUE B peaOMIINTAlMU MAIMEHTOB, ONPEIEIUTh OTPEOHOCTh B IICHTPaX dHIOMPOTE3UPOBAHMS,
BBISIBUTH KOJIMYECTBO OOJILHBIX, HY KIAIOIIUXCS B 3HIOMPOTE3UPOBAHUH, U PACCUMTATh, KAKOBA MOTPEOHOCTD
B DHJIOTIPOTE3axX JJIs KOHKPETHOTO PErroHa M PecryONuKy B mejoM. HayyHoe oO0OCHOBaHWE pelieHus
3THX BOMPOCOB NMEET BAYKHOE METUITMHCKOE 3HaueHrne. C yBETMYEHHUEM KOJMYECTBA OMEPUPYEMBIX OOIIb-
HBIX ¥ HaKOIUICHHEM OTIAJICHHBIX Pe3yJbTaTOB SHAONPOTE3NPOBAHHS BOZHUKAET HEOOXOAUMOCTh U3yUe-
HUS ¥ cpaBHEHHS (DYHKIIMOHATBHBIX UCXOJIOB C IIEJbI0 COBEPIIEHCTBOBAaHUS KadecTBa jteueHwust [21, 22].

B mocnennee Bpems B Halllel cTpaHe BO3POC MHTEPEC K PHIOMPOTE3MPOBAHHUIO CYCTABOB B Pa3iNd-
HBIX PETHOHAX, B apceHasie MOsSBWINCH 3apyOexHble UMILIAHTHI [23, 24]. K coxaneHuto, CI0XKHbBIE Onepa-
Y, TpeOyIoIIue BAYMYHMBOIO OTHOIICHUS Bpaya, PacCMATPUBAIOTCS OPTOINEIAMH YIIPOUICHHO, BbI-
MONTHSIOTCS XUpypramMu 0e3 JOJDKHOW OTBETCTBEHHOCTH. OTCYTCTBHE BBICOKOCIICIIUAIN3HPOBAHHBIX
TEXHOJIOTHYHBIX [IEHTPOB PeadMINTAINH, SAUHBIX 0a3 JaHHBIX MAI[MeHTOB, EANHBIX ITOJX0I0B B CHCTEME
OIICHKH, PHCK TPOMOOIMOOIMYECKUX OCIIOKHEHHUH, CIOXKHOCTh MOCIICONECPAIIMOHHBIX METOIUK BOCCTA-
HOBJICHUS, YKa3bIBAIOT Ha HEOOXOJMMOCTh HCCIIEIOBATENLCKUX pabOT B STOM HAIPaBIICHHH.

B mmpe cymectByer Oosee 60 mpom3BoamTeNeH 3TOH MPOAYKIMH, CO3JaHa MOIHAS WHIYCTPHUS
SHJIONPOTE30B M MHCTPYMEHTapus Mo MX ycraHoBke. Tak, P. Soderman [25] momcuuTtan, 4To Ha KOHEIl
XX croneTHsi phIHOK MEIUIIMHCKHUX W3Ienuil npesyiaran cBeime 300 pa3auyHBIX 3HIOMPOTE30B Ta30-
OeapeHHOTO CyCcTaBa.

B Hactosiiee BpeMsi KOHCTPYHPOBAaHUE DHIOCHCTEM HAINPABICHO Ha COBEPIICHCTBOBAHHE HMEFO-
IIMXCSl CUCTEM U UMIUIAHTATOB MO JOpME, IPUHIIUITY (PUKCAIIMHA U KAYECTBY; HA UCIIOIH30BAHUE B ITPOU3-
BOJICTBE HMMIUJIAHTATOB HOBEWIIMX MAaTEepHajOB M TEXHOJOTHH, MPUMEHEHHE CIIeHUANBHBIX KOMIIBIO-
TepHBIX mporpamMM. OJHAKO, HECMOTPS Ha MOCTOSHHOE COBEPIICHCTBOBAHNE KOHCTPYKIIMHA M TEXHUKH WX
HUMIUTaHTAIMK, QYHKIIMOHAIBHBIC UCXO/bI SHAOMPOTE3UPOBAHUS HE BCEI/Ia yAOBJICTBOPSIOT MAllUCHTa U
xupypra. K ToMy e, Kk MOMEHTY olepanud y O0JEHOTO UMEETCS JUINTEBHO CYIIECTBYIOIUI KOMIUIEKC
KOCTHO-MBITIIEYHON TaTodorun. CHTyanus OCIOKHSAETCS elle M TeM, YTO SHJOMPOTE3bl B OCHOBHOHN CBOEH
Macce CO3Jar0Tcs He MHIWBUAYAIbHO, a KaK YHUBEPCAIbHOE CEpUITHOE U3/eTHe.

BonbHble, cTpagaronue 3a00JaeBaHUSIME Ta300€IPEHHOTO CyCTaBa, HE BCET/Ia MOTYT MOJIYYUTh CBOE-
BPEMEHHYIO BBICOKOCTIEIIHATU3NPOBAHHYI0 MEIUIWHCKYIO MTOMOIb, OCOOCHHO B OTAAJICHHBIX PErrHOHaX
CTpaHbl. B 00IaCTHBIX MEIUIIMHCKUX YYPEKICHUSIX HEPEIAKO OTCYTCTBYIOT OTIEIICHHS JHAOIPOTE3UPO-
BaHUS 10 OKAa3aHUIO TOMOINM OOJBHBIM C 3a00JICBaHUSAMHU Ta300€PEHHOTrO CycTaBa. B oraeneHusx
MIIPOKOTO TPOdUI (TPAaBMATONOTHHA U OPTOIENH) OCTAIOTCS HEAOCTATOYHBIMH YPOBEHb TEXHUYECKOU
OCHAIIEHHOCTH U CTETIeHb O OTOBJIEHHOCTH CIICITHAINCTOB.
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Ha II Konrpecce EBpomneiickoii demeparyin HAlIMOHATEHBIX aCCOIHMAIIMN OPTOTEIOB-TPABMATOIOTOB
[OJYEPKHUBAJIOCh, YTO SHAONPOTE3UPOBAHNE CYCTaBOB M3 pa3psla yHHUKAJIbHBIX ONEpallUil JaBHO Iepe-
[IJTO B KaTETOPHIO OOBIYHBIX XUPYPTUUECKUX BMEIIaTeNIbCTB. [IpudeM ero mupokoe BHEAPEHHE B KIMHH-
YEeCKYI0 MPAaKTHKY OOBACHIETCS HE TOJBKO POCTOM 3a00JIeBaHMH M TPaBM CYCTaBOB, HO U Pa3BUTHEM
HOBBIX BBICOKMX TE€XHOJOTHH, JOCTHKEHUSIMHA TEXHUKU, XUMHH, OMOMEXaHUKH, CO3JAIOIIUX YCIOBHS IS
IIPOM3BOJICTBA BCE 00JIee COBEPIIECHHBIX KOHCTPYKIHUH.

Bo Bcem Mupe moTpeGHOCTh B MPOTE3UPOBAHUH TPEACTABIISICT ONpPEAETICHHBI MHTEpEC, YTO OTpa-
JKaeTcs B JHUTEparypHbIX AaHHBIX (Tabmuna 1). Ceituac B CIIIA moTpeOGHOCTh B SHAONPOTE3UPOBAHUH
Ta300eAPEHHOTO CyCTaBa OIICHWBAcTCs B 565 Ha MIUIIHOH JXuTenew, B BemmkoOpuranuu - 42,4 Ha
100 000 B3pocnoro Hacenenusd, B Poccuu - 100 umm 100-200 va 100 000, B HIBeruu - 200 Ha TO ke 4nCIO
kuteneil. Bo3aMo)kHO, HEKOTOpBIE U3 MPUBOJUMBIX MOKa3aTeNlel BKIIOYAIOT KaK TOTAIbHOE, TaK M OJHO-
MOJIFOCHOE SHIONPOTE3UPOBAHUE NIPH MEPEIOMaX MPOKCUMAIBHOIO OTAENa Oeapa U UX MOCIEACTBUAX Y
JIMII TIOXKHJIOTO W CTapueckoro Bo3pacta. Ho maxe u B 3TOM ciydae oOpamiaer Ha cebs BHUMaHHE pac-
XOXKJEeHHE B pacyéTax MOTPEeOHOCTH B HHIONMPOTE3aX Ta300€APEHHOrO CYCTaBa, YTO OOBACHIETCS OTCYT-
CTBHEM €IMHOro Merofoiorundeckoro noxxoxa. Husted et al. (1996) yTBepikaaror, 4To y OONBHBIX mep-
BUYHBIM KOKCapTpO30M IOTPEOHOCTh B 3HIONPOTE3UPOBAHUU Ta300€IpPEHHOro cycTaBa B 15 pa3 Bhiue,
YeM Cpelli HacelIeHHs B 11eJIoM, OT 1/3 10 1/2 GoNbHBIX ¢ ereHepaTuBHO-AUCTPOPHIECKIMHU MOPaKEHHUS
(AAIT) Ta300enpeHHOr0 CycTaBa Hy KIAIOTCS B IByCTOPOHHEM BMEILIATEILCTBE.

Tabmmna 1 — KoiandecTBo omneparyii 1o SHI0NPOTE3NPOBAHHIO KPYITHEIX CYCTaBOB B PA3IMYHBIX CTPaHAX

Crpana Koun-Bo Hacenenus (miH) | Kon-Bo omepanwii (teic) | Kon-Bo oneparmii Ha 1000 dyenoBek
CIIA 291 420 1,4
I'epmanus 82 190 2,2
Asctpus u llIBeiinapus 15 32 2,1
Opanius 59 100 1,7
AHrnms 60 90 1,5
Uranus 58 70 1,2
Sonust 127 55 0,4
Janus 5,5 40 73
Poccus 142 41 0,3

B skoHOMHMYECKH pa3BHUTBIX CTpPaHAaX Ha KaXAyIO TBHICSAYY B3pOCIBIX JKHTENEH MOXHO BCTPETHTH
OJIHOTO YEJIOBEKA C MCKYCCTBEHHBIM CYCTaBOM. bpaThk 3a OCHOBY 3TH JaHHBIC M aBTOMAaTH4ECKH IEPEHO-
CUTH Ha HaIly CTpaHy CYHTaeM OMMOOYHBIM. Benpb peds uaer 06 SKOHOMHUYECKH Pa3BUTHIX CTpaHax, /e
0ONbHBIE CAHUPOBAINUCH HE OJHO JECATHIICTHE, K TOMY € UMEIOTCS B BUAY BCE KPYIHbIC CYCTaBbl YeJIO-
Beka. CienyeT yunTsiBaTh, 4ro KazaxcTaH sBisieTcs SHAEMHYHBIM PaiOHOM IO AMCIUIA3UU Ta30-0eapeH-
HOT'O CYCTaBa, MIO3TOMY peajibHasi KapTHHa BEPOSITHO BBIIIE MPEINOIaraeMbIX SMIUPUUECKUX U CyOBeK-
TUBHBIX pacyeToB (Tadmuuna 2).

B Kazaxcrane, ¢ 2002 roma, peructpamus OONBHBIX Ha SHAOMPOTE3NPOBAHUE KPYIHBIX CYCTaBOB
ocymectisierca B HUWUTO, rne npoBeneH pacdeT MOTPeOHOCTH B IHIOMPOTE3aX KPYIMHBIX CYCTAaBOB,
coryacHo Metoauke, paspadorannoii B PocHUWTO um. P. P. Bpenena r.Cankt-IlerepOypra (Tabnuua 3).

Hacenenune PecrryOnuku Kazaxcran crapme 15 ner cocramser 12 654 878 uenosek. CtannapTusu-
POBaHHBIN TTOKA3aTelh 3a00JI€BaEMOCTH KpyIHBIX cycTaBoB 1o PK cocraBmser 355 ma 10 000 B3pocioro
HACEJICHUs, YTO B a0COJIIOTHBIX IU(pax cocTaBiseT 428 275 denoBek.

W3 vux 15% wnmn 64 240 denoBek HyXJaeTcsl B AHIONPOTE3MPOBAHHMU. AHAIN3 CTATUCTHYECKUX
JAaHHBIX [TOKa3aJ, 4To:

— 25% HyXIaromuXcsl B 3HIONPOTE3NPOBAHUN KPYIHBIX CYCTaBOB MMEIOT aOCOJIOTHBIE NMPOTHUBO-
MOKa3aHMs K ONepaluy;

— 4% coctaBmsroT una Monoxke 30 JeT, KOTOPhIM LEIeco00pa3sHo MCIOJIB30BaTh IPYIUe METOMBI
JICYEHUS;

—y 20% BepOATHOCTh KOPPEKIIMH COMATUYECKON MaTOJIOTHH COMHUTEINBHA;

— 6% OONBHBIX OTKA3BIBAIOTCS OT OMEpaInii.

— 3 ——
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Tabnuua 2 — 3aboneBaemocTs Hacenenus: Kasaxcrana kokcaprpozom B 2007-2015 rr. (1a 100 Thic. HaceneHus)

Ob6nactb 2007 2008 2009 2010 2011 2012 2013 2014 2015
Pecny6nmka Kazaxcran 15,1 15,7 16,1 20,3 22,3 23,8 26,7 21,0 34,0
AXMOJIMHCKasI 22,1 19,9 27,6 26,7 53,9 52,6 49,7 50,9 55,1
AKTIOOMHCKAs 5,6 7,8 7,3 7,4 7,5 7,0 8,2 9,9 29,0
AnMaTtuHCKas 10,2 8,3 13,9 9,6 7,9 7,6 8,4 8,0 9,7
ATbIpayckast 7,6 8,1 8,5 7,6 13,4 18,6 14,1 10,1 15,3
B-Kazaxcranckas 16,0 14,7 16,4 32,8 30,2 23,0 24,5 6,1 24,9
KamOrp1ackas 17,2 30,0 12,1 10,7 6,2 21,8 26,9 23,1 29,9
3-Kazaxcranckas 13,2 8,8 10,0 6,9 10,8 7,2 8,7 7,2 6,2
Kaparangunckas 13,0 14,1 13,8 19,3 19,4 23,3 25,0 26,6 15,9
Kocranaiickas 11,9 12,2 19,0 30,0 39,6 28,4 39,2 34,8 27,1
Ke3eropaunckas 8,6 5,7 10,1 13,2 12,2 10,4 11,0 7,9 46,0
MasrsicTayckas 41,9 423 43,1 23,2 50,1 36,6 39,0 23,6 26,9
[TaBnonapckas 14,4 14,2 19,2 18,8 17,9 19,5 21,0 248 32,0
C-KazaxcraHckas 7,1 21,8 25,5 31,5 26,9 39,7 33,8 29,3 47,1
I0-Ka3axcranckas 17,0 14,0 5,7 15,8 12,7 13,3 13,6 8,3 54,1
I'. Anmmate 24,7 26,3 27,7 40,7 34,5 53,4 137,5 89,4 55,5
I'. Acrana 12,7 12,2 25,7 28,5 52,5 46,2 25,4 23,8 45,1

Tabnuua 3 — JlnHaMKKa periucTpaliy alMeHToB Ha SHA0IIPOTE3NpoBaHue TazobeqpeHHoro cycrana ¢ 2002-2016 rr.

(mannsie HUNUTO)
Toxsrt 2002|2003 {2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010|2011 {2012 {2013 [ 2014 | 2015|2016
KonnuecTBo 00NBHBIX,
3aperucTpUPOBAHHBIX

25 | 86 | 235 | 207 | 308 | 402 | 491 | 703 | 788 | 741 | 779 | 727 | 1207|1197 | 1219
HA SHJAOIPOTE3UPOBAHHUE

Ta300eAPEHHOTO CycTaBa

Takum o0Opa3om, mpeaBapuTeNbHas MOTPEOHOCTh B SHAOMPOTE3UPOBAHUY yYMEHbIIaeTcs Ha 55% u
cocraisier mo PK 28908 wenoBexk wimm 6,75% oT oOmiero mokaszarenss 3a00JI€BA€MOCTH KPYITHBIX
cycTaBoB (3Ta nmudpa TpakTyeTcs Kak mokasaTesib 0TOopa JUIst SHAONPOTSIUPOBAHYS).

M3 28908 nmanueHToB HYXIaIOTCS:

15000 — B 3HIOTIPOTE3NPOBAHNH Ta300€IPCHHBIX CYCTABOB;

9536 — B 3HAOIIPOTE3UPOBAHUH KOJICHHBIX CYCTABOB;

2286 — B 3HAONPOTE3UPOBAHUHU TOJICHOCTOITHBIX CYyCTaBOB;

1220 — B 3HAONPOTE3UPOBAHUH TIJICUEBBIX CYCTABOB;

866 — B HHAOIIPOTE3UPOBAHUHN JTOKTEBBIX CYCTABOB.

Hcxons u3 Toro, uto B 25% HUMEET MECTO ABYCTOPOHHEE MOPaKEHUE KPYITHBIX CYCTaBOB, B MEPBYIO
ouepens Ta3z00eAPEHHOTO W KOJIIEHHOTO CyCTaBOB, O0Ias MOTPeOHOCTH B SHAONPOTE3aX Ha JaHHBIN
MOMEHT COCTaBJISIET:

— Ta300eapeHHbIX cycTaBoB — 18 000 sHIONPOTE30B;

— KOJIEHHBIX cycTaBoB — 12 000 sHA0npoTe30B;

— rOJICHOCTOIHBIX cycTaBoB — 3000 3HI0TIPOTE30B;

— TuIe4eBbIX cycTaBoB — 1700 sHIOMPOTE30B;

— JIOKTEBBIX cycTaBoB — 1200 3HAOIIPOTE30B.

Kpome Toro, ucxoms w3 cCymiecTByIOmed 3a00I€Ba€MOCTH KPYIHBIX CYCTaBOB, IPEAIIONIAraeTcs
©XKETOIHBIA TPUPOCT YUCICHHOCTH HYKIAIOIIUXCS B SHIOMPOTE3UpOBaHNH Ha 348 ¢ Ta300eapeHHBIMHU
cycTtaBamu, 232 — kosneHHbIMH, 580 — roneHocTonHbIMU, 290 — ruieueBbIMU, 290 — JTOKTEBBIMHU.
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Hns obGecrieueHust MOTPEOHOCTH HACENICHHUS B SHAONPOTE3UPOBAHUHU M JIMKBUAALMH OYEpEaH HEOO-
XOZMMO BBINOJIHATH 10 30 3HAONpOTE3upOBaHU 10 Beell PecryOiinke exxelHEBHO B T€UEHHE IIATH JIET.

CoBpeMeHHBIE PHAOMPOTE3Bl Hauanu BHeApAThCS B Kazaxcrane c cepenunsl 90-x romoB. OnHako
LeJICHANPAaBICHHOE Pa3BUTHE 3TO HAIMPABJICHHUE TOMYUUIIO TOJIBKO ¢ OTKphiTHeM B 2001 roay B r. ActaHe
HaYYHO-HCCIICI0BATENbCKOT0 MHCTUTYTa TPAaBMATOJIOTUH U OPTONEOUH. B CBsI3M C yBenW4YeHHWEM 4ucliia
OOJBHBIX, HYKJAIOIIUXCS B 3TOM BHIE ITOMOIIH, B HCTUTYTE ¢ 2009 r. pyHKIMOHUPYIOT 1Ba, ¢ 2014 1. —
TPU OTHENCHHS SHIONPOTE3UPOBaHUS HA 75 Koek, ¢ 2014 r. — eNUHCTBEHHOE B peclyOINKe OTICIICHHE
MOCIIEACTBUN SHIONPOTE3UPOBaHUs KpymHBIX cycTaBoB. Ha 6aze HUMTO Obn otkpeiT Pecmy6mm-
KaHCKHUH HEHTP SHAONPOTE3UPOBAHUS KPYIIHBIX CyCTAaBOB.

IMox pyxosoxctBoM aupexkropa HUUTO, rinaBHoro TpaBMmatojiora-opronena M3 PK, mpodeccopa
H. /1. barnenoBa npoBeaieHa 6opIas OpraHu3alnOHHO-METOIMYECKas, KOHCYIbTaTUBHAS U KypaTopcKas
pa0oTa 1o BHEIPEHUIO MHHOBAIIMOHHBIX TEXHOJOIWH SHIONPOTE3UPOBAHUS Ta300€IPEHHOIO CycTaBa B
permonax Kazaxcrana, opraHuzanmu B peclyOlHMKe CETH LEHTPOB SHAONPOTE3UPOBAHUS KPYITHBIX
CyCTaBOB, MPEUMYIIECTBEHHO Ta300eqpeHHOro. ExerogHo mpoBosTcs oOydaromue MacTep-KiIacchl ©
npusiedeHneM cneunanuctoB kak HUMTO, Tak m ydeHBIX ONMIKHETO M AajbHEro 3apyOeskbs. Beimie-
YKa3aHHbIE MEPONPHITUS SBUIMCH BECOMBIM BKJIAJOM B COBEPIICHCTBOBAHHME BBICOKOCIIELUATU3UPO-
BaHHOUM MEIMIIMHCKOHN MOMOIIX OOJBHBIM C TSDKEIBIMHU TTOPAKEHUSIMH Ta300eJpEHHOT0O CyCTaBa.

K nacrosmemy Bpemenu, B HUMTO anpobupoBansl u BHeApeHb! Oonee 30 Moaeneil 3HIOMPOTE30B
Ta300€IpeHHOT0 CyCTaBa JYYIINX MHUPOBBIX MPOW3BOAMTENEH, YCTaHOBIEHO Oonee 6500 sHmOMpPOTE30B
KPYMHBIX CycTaBoB. Hapsimy C HM3BECTHBIMM MOJEISIMH SHAONPOTE30B YCHEIIHO MPHUMEHSETCS HOBas
MOJIENb SHJIOMPOTE3a Ta300€IPEHHOr0 cycTaBa st OecriemenTHon (ukcanuu «KasHUNUTOy», monens H.
BarnenoBa, BellTyck KOTOporo ocyuiectsisercs B ['epmanun npu yuactuu komnaauu K-Implant. Komex-
THBOM Y4YEHBIX OBUTH YCOBEPIIEHCTBOBAHBI KOMIIOHEHTHI DHJIONPOTE3a Ta300eApeHHOro CycTaBa, COOT-
BETCTBYIOILME JTYYIINM MHUPOBEIM aHaJIOTaM, pa3padoTaHa TEXHOJIOTHS MX UMIUTAHTaluH (PUCYHOK 1).

Pucynok 1 — Dunonpores Tazobeapennoro cycrasa KasHUNTO, moxens H. batnenora

HosBelit sH70npOTE3 Ta300eApeHHOro cycraBa ycraHoBieH Oonee 1700 mammeHTam, CTpamarominx
0CTE0apTPO30M.

Oupompores «KasHUNUTO» na PecrybnmkanckoM KOHKypce NOCTIKEHHWH B oOiacTh m3o0pera-
tenbcTBa «lllanmarat»y mnpusHan u3oOperenuem 2012 roja, OH BHEAPEH B OTACICHHUSX OPTOICIUH
HUUNTO, B meHTpax M OTACNEHUSX TPaBMaToJOrMu u opromenuu rr. Kaparanael, Anmarsl, [lerpo-
MaBJIOBCKA, B DHIIKEKCKOM Hay4YHO-HCCIENOBATENBCKOM LIEHTPE TPaBMATOJIOTMU M OPTONEAMH, Ha Ka-
¢denpe TpaBMATONOTMH W OPTONEIUH TaIKUKCKOTO TOCMEAYHHBEPCHTETA, KIMHHUKE «DHIOXHUPYPTH»
r./lyman6e, B kinHuke ['anHOBepckoro yHuBepcutera I. MunzaeH ['epmanuu.

Crnenyer orMeTuth, 4To 00beM okazaHuss BCMII B 2016 roxy Beipoc B 1,6 pa3 mo cpaBHEHHUIO ¢
2015 romom u cocraBmi 21623. 3a mocnennue 6 JeT B peciryOIrKe YHICIO ONepannii Mo dHIAOTIPOTE3HPO-
BaHMIO Ta300€IPEHHOTO CyCTaBa YBEIIMYMWIOCH B 2,5 pa3a (Tadnwuma 4).

Ot obmero konuuecta onepanuid mo BCMII 3a 2016 rox, 25% cocTaBisioT onepanuu SHIONPOTeE-
3UpPOBaHMUSA Ta300€IpPEeHHOr0 cycTaBa, 25% — KOJEeHHOTO cycTaBa, 19% — TeXHONOTHH OIOKHPYIOLIETO
octeocunTesa (BM1OC) u 16% — apTpockonudeckue onepanuu, CIoHauuioaes - 6%.
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Tabnuna 4 — Jlunamuka SHIONIPOTE3UPOBAHUS Ta300eAPeHHOr0 cycTaBa B peruoHax Kaszaxcrana B 2011-2016 rr.

OHJI0NPOTE3UPOBaHUE Ta300€IPEHHOT0 CYCTaBa B Tom umcie
Oo6mnacth (81.51, 81.52, 81.53) [Monnas 3ameHa Ta300eapeHHoro cycrasa (81.51)
2011 2012 | 2013 | 2014 | 2015 | 2016 2011 2012 2013 2014 | 2015 | 2016
1 2 3 4 5 6 7 8 9 10 11 12 13
AKMONIHHCKast 40 46 26 48 52 63 40 46 25 48 52 63
AXTIOOMHCKAs 11 23 28 20 46 85 11 23 28 20 46 84
AnmaTuHCKast 31 63 175 | 235 307 31 61 166 233 | 302
ArTpIpayckas 16 15 21 16 32 41 16 15 21 16 32 41
BKO 175 148 117 | 155 | 172 285 175 134 115 155 172 | 269
Kambb1ickas 81 92 79 90 89 100 66 77 71 81 76 86
3KO 21 49 86 95 108 137 21 48 75 92 108 | 137
Kaparangunckas 295 555 541 | 551 | 511 533 291 542 534 549 507 | 525
Kocranaiickas 142 178 91 92 162 186 141 151 71 82 149 | 167
Ko3prnopaunckas 5 24 33 30 35 53 5 18 21 21 25 41
Manrucrayckas 21 21 22 26 11 22 20 18 9 7 2 18
IMaBmomapckast 35 45 101 137 | 110 130 35 45 100 137 102 | 107
CKO 16 33 32 33 46 73 16 33 32 33 46 73
IOKO 82 209 248 | 245 | 254 349 80 206 241 235 250 | 346
I'. AnmaTer 704 941 937 | 1032 | 1139 | 1451 679 893 886 1027 | 1028 | 1285
I'. Actana 516 791 872 | 1198 | 1462 | 1467 473 715 745 1050 | 1264 | 1287
PK 2160 3201 | 3297 | 3943 | 4464 | 5282 2069 2995 3035 3719 | 4092 | 4831
TIpooonsicenue mabauywl 4
B Tom uncne
O6mnacts YacTuuHas 3amMeHa Tazo0epeHHoro cycrasa (81.52) |PeBusus u 3amena tazobeznpensoro cycrasa (81,53)
2011 2012 2013 2014 | 2015 | 2016 | 2011 | 2012 | 2013 | 2014 2015 2016
1 14 15 16 17 18 19 20 21 22 23 24 25
AKMOJHCKAs 1
AXTIOOMHCKAS 1
AnMaTHHCKas 9 2 5 2
AThbIpayckas
BKO 12 16 2
YKamObuickas 15 13 8 9 13 14 2
3KO 1 11
Kaparanaunckas 4 11 6 2 4 8 2 1
Kocranaiickas 1 21 17 10 13 19 3
Ke3propaunckas 6 12 9 10 12
Masnrucrayckas 1 3 13 19 9 4
[TaBnonapckas 23 1
CKO
IOKO 2 2 10 4 3 1
r.AJIMaThl 17 21 3 20 53 27 44 2 91 113
r.Acrana 39 57 81 83 84 95 4 19 46 65 114 85
PK 79 147 162 157 167 | 253 12 59 100 67 205 198
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Texnonorun BCMII no pazneny «TpaBMaTonorus U OpTONEIUS» OCYIISCTBISIOTCS B CICAYIOIIHX
knuHuKax pecryonuku: B HUNUTO - 22%, 8 OLITO M. MaxkaxanoBa Kaparananuckoit oomactu - 15%, B
oompaMIIe Ne 4 1. Anmatel — 10%, pu 3TOM U3 00IIEero KOJIMYECTBa BBHITIOJHEHHBIX B T AcCTaHa TEXHO-
norun BCMII 66% nposeneno 8 HUNUTO.

PeBusns Ta3z00eqpeHHOTO CycTaBa C TOJHOW WM YacCTUIHOW 3aMEHOM JHIOIPOTE3a COCTaBHIIA
moutd 15% ot obmero kommyecTBa 3HAONMpOTE3NpoBaHuil. IIpn 3TOM OBIJIO OTMEUEHO, YTO HECTaOMIIb-
HOCTH KOMITOHEHTOB 3HJOIIPOTE3a HACTYIMJIA B CPEAHEM OT 2,5 1o 4 JeT, TorAa Kak WMIUIAHTAIHs HC-
KYCCTBEHHOT'O CyCTaBa paccuuTaHa NMpUMEpHO Ha 15 mer. HecraOmmpHOCTH 3HIOMpOTE3a OBLTA CieI-
CTBHEM OIMMOOK Ha 3Tamax MpeaoNeparioHHOTO TUIAHUPOBAHWS, MPH BBITIOJIHEHWH OTEpaIli M B ITOC-
JIEOTIEPAINOHHOM TIEPHOJIE.

Bce GonpHBIE, TOMBEpTaIONINecs OMEpaiy YHIOTPOTE3HPOBAHUS, JOJDKHBI PETUCTPUPOBATHCS U
HaAOIIOAaThCA TSl MPOQIIIAKTHKA OTIAICHHBIX OCIOKHEHHH. VIMITIaHTaIus oprana, pacCYMTaHHOTO Ha
15-20 met paboTsI, TpeOyeT 0co00TO BHUMAHWMS CO CTOPOHBI BCEX YIACTHHUKOB JiedeOHOTO Tporiecca. Kak
M3BECTHO, Ha CETONHSIIHUIN NeHb O(HUIMATBFHBIE PETHCTPBl SHIOMPOTE3NPOBAHUS KPYITHBIX CYCTaBOB
BeIyTCs B clieqyromux ctpanax: Kaname, ABcrpamuu, llIBennn, BenmukoOpurannu, Ounnsannn, Hop-
Beruu, Hopot 3emanauu, Benrpun u I'epmanumn.

OCTpo CTOUT BOMPOC O CO3MaHUM ennHoro HammoHamsHOTO peructpa OONBHBIX, TIEPEHECIINX MPOoTe-
3WpOBaHNE, TaK KaK UMIUIAHTHPOBAHHBIN AHIOMPOTE3 PACCYNTAH HA MHOTOMHJUIMOHHYIO UKIUYECKYIO
(YHKIHIO B TeYeHHE MHOTHX JeT. [loaToMy Kaaplil ciydail SHIOMPOTE3UPOBAHUS JOJDKEH IOMJIEKATh
CTPOTOH perncTpanvyd M aHajiu3y. JTO TO3BOJIUT NPEAyINpekIaTh pa3BUTHE HEYIOBIETBOPHUTEIBHBIX
WCXOJOB, BBISICHATH, Ha KaKWX OJTalax JIeYeHWs IOIMyIIEeHBl YIYIIeHHS W Kakhue Mephl HeoOXOIuMO
MpeanpuHATs. B Hameil mpakTuke BCTpedyaeTcs HeMallo CIydaeB HapylIeHHs MPUHIUIIOB MEPBUYHOTO
SHIOTPOTE3NPOBAHHS, KOTOPHIE TPEOYIOT MOBTOPHBIX CIIOXHBIX PEBU3MOHHBIX BMEIIATENHCTB, YTO CBA-
3aHO KaK C HEJOCTATOYHOW KOMIIETEHTHOCTBIO CIIENHAJINCTOB, TaK U C OTCYTCTBHEM HEOOXOIUMOTO
TEXHHYECKOTO OCHAIIEHHUS IS MTPOBEJCHHS TAKUX ONePAaTUBHBIX BMEIIATEIHCTB.

[lomoOHas cutyanus Obiia oTMedeHa B 80-X ToAax MpOIIOrO CTOJETHsI BO BpeMs aKTHBHOTO pas-
BUTHS dHIOTpoTe3npoBannsa B Hopeerun u npyrux crpadax EBpormsl. beuto yctaHoBieHO 00J1b110€ KOJTH-
YECTBO IIPOTE30B, MPCKIAC YEM BLIABUINCH OTPULATCIBHBIC CTOPOHBI HMCIIOJIB30BAHHBIX HMIIJIAHTATOB.
YroOsl n3bexkaTh MONOOHBIX CUTyalMid, ObT paspaboraH u BHeApeH HopBexkckuii oOIIeHaMOHATBHBIN
PETUCTP, KOTOPHIH OOECTIEUMIT HETPEPHIBHYIO OLIEHKY KadecTBa MPOTE3UPOBAHUS W HCIOIB3YEMBIX WUM-
TUTAHTATOB IS €M0 MAKCHMAIBHOTO YIIyUIIIEHUS, POBEICHIS aHaJIi3a STUIEeMHOIOTHH apTPOIDIACTUKH U
OTCIEeKUBaHUS ()aKTOPOB PUCKA, BIUSIONINX HA YACTOTY PEBU3MOHHBIX BMEIIATEIILCTB.

AHanu3 nuTepaTypHBIX MAaHHBIX [26] mokasan, 4To A GOPMHUPOBAHHS CaMOCTOSTENHFHOTO CIeIra-
JUCcTa B 00J1aCTH SHAOMPOTE3UPOBaHUS TpebyeTcs He MeHee 3-4 JeT, KpaTKOBpEeMeHHBIE JKe KypChl He T10-
3BOJISIIOT CPOPMUPOBATH HEOOXOAUMBbIE HaBBIKH. [IpoxokaeHne 0OydeHUs] B KPYIHBIX OPTONEIUYECKUX
LEHTPax CeqyeT MPOXOIUTh AIUTEIBHO C YYacTHEM OOYYaloIIerocsl B €XKEAHEBHBIX ONEPAaTUBHBIX BMe-
mareiascTBax. Heobxoammo BeCcTH Kyparuio BHOBb (DOPMUPYIOLINXCS IIEHTPOB SHAOTPOTE3UPOBAHMS, IS
CO3JIaHHA €JIMHOTO TOAX0/a B MPEIONEPAlHOHHOM TUIAHUPOBAHHH, MTOCIEONEePAlMOHHOM BEJCHUH U pea-
Ounuranuu mo Bceil crpane. [lo maHHBIM MHOTOLEHTPOBOrO uccienoBaHusi CeBepHOH AMEpPHKH KpH-
THYECKas 4YacToTa KOJIMYECTBa DHIONPOTE3WPOBAHHNA Ta300€qPEHHOT0 CyCTaBa Il XHPYpPrHUECKOM
opuraznsr cocrabisger 100 omeparuit B roxg [27]. [lo qanasM bpuTaHCKHX CHEUANIUCTOB (HA OCHOBAaHUHU
aHanm3a 280 TeicAY onepauuid B KIMHUKaX BenukoOputaHum) mpu BeIMosHeHUH MeHee 50 omeparuii B
rOJl JIETAIBHOCTh BO3pacTaeT B 2,5-6 pa3, a uucio peusuil - B 1,5 paza [28]. B 1990-1993 rr. B Benuko-
OpvTaHWM ISl COKpAIIEHHWS JIMCTAa OKHUIAHWS B KPYITHOM TroOCTHTane B DK3eTepe HEeOONbIIHNE MapTHU
MalMeHTOB OBUIM OTHpaBICHBI B ropojackue GonbHUIB JloHmona. Yepes 6,5 ner 44% ycTaHOBICHHBIX
SHJIONIPOTE30B MOJBEPIIINCH PEBU3HH, YACTOTA PA3BUTHS TITyOOKOW NMEpUNPOTE3HON MH(PEKLINU coCTaBUIIa
11%, B 7% ciy4aeB HaOo1acs mape3 CeJalUuIIHOTO HepBa.

B HUUTO pa3zpaborana KOMIBIOTEpHAsI MpOrpaMma PETUCTPAlUU OONBHBIX, MOMJIEKAIIUX DHJIO0-
MPOTE3UPOBaHMIO Ta300eIpeHHOro cycTasa. [Ipy co3maHuy CUCTEMBI pETUCTPALU CTApAIUCh CHIENaTh e
HECJIOKHOM JUI 3allOJTHEHHS, HO B TOXKE BpeMsl MakCHMalbHO nH(popMaruBHOH. CHcTeMa ydeTa co3aaHa
Ha Oa3e mporpammbl «CTatdHIO», pa3pabOTaHHOW COTPYTHHUKAMH OTICICHHS SHIOIPOTE3UPOBAHUS
HUUWTO (barnenos H.J., Manmuk B.K., Tokcumbaes A.K., OcnanoB K.T. CBuaeTenncTBO O rocymap-
CTBEHHOH pEruCTpanui OO0bEeKTa WHTEIUIEKTyalnbHOH coOCTBeHHOCTH «CTaTtOHAO» (mporpamMma s
OBM) Ne 019 ot 25.01.2008 1) (pucynok 2) [5].
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Pucynok 2 — IIporpamma peructparuu GONBHBIX MOCIIE 3HAOIPOTE3UPOBAHHS CyCTaBOB

Lenp pa3paboTaHHOW aBTOMATH3HMPOBAHHON CHCTEMBI — ONTHMM3MPOBATh MPOLECC PETUCTPALMU U
o0ciienoBaHKs OOJBHOTO IIOCTIE HIOIPOTE3UPOBAHMS Ta300€IPEHHOI0 CyCTaBa 3a CUET IOBBIILIEHUS €T
KayecTBa, MCKIIOYEHHsI CyObEKTHBHM3MA TPU OIIEHKE Pe3yJbTaTOB IMocie JeueHus. B HacTosmee Bpems
nporpaMma uMeeT 0aHK JaHHBIX O MPOJICYEHHBIX B OTAeneHu: 0onbHbBIX 3a 10 1et ¢ 2004 o 2014 roxsl.
Co3maHHasi cUcTeMa PEerucTpalu B AalbHEHIIEM MOKET ObITh NPUHSITA 32 OCHOBY AJISI CO3JAHMS Ha-
UOHAIFHOTO PETHCTpa apTPOIUIACTUK Ta300epeHHOro CycTaBa, B (OPMHPOBaHHH KOTOPOTO Haspelna
HEO0OXO0IUMOCTb.

Takum o0Opa3oMm, co3maHHAs NpOrpaMMa PEruCTpalMy apTPOIIACTHK Ta300€IpEHHOI0 CycTaBa
MO3BOJIIET HAKaIUIMBaTh CBEICHUS O BCEX MALMEHTAaX, NEPEeHEeCcIINX omnepaunnu. OyHKIMOHAIbHBIE BO3-
MOYKHOCTH TIO3BOJISIIOT COOMpATh CBEICHUs O OOJILHOM, CO3/1aBaTh OaHK PEHTTEHOTPaMM, H3y4aTh (DyHK-
LMOHAJBHBIE HCXOABI C Y4E€TOM YJOBJIETBOPEHHOCTH MalMeHTa. BaKHBIM MOMEHTOM SBISETCS BO3-
MOKHOCTh aHQJIN3a BBDKMBAEMOCTH HMILIAHTAaTOB B TE€UYEHHE BCEH XKM3HU NAIMEHTA, U3yYeHHE MPUINH
HEYJIOBJIETBOPUTENFHBIX UCXO/I0B. B KOHEUHOM MTOTE JaHHbIE MEPOTIPUATHS HAIIPaBJIEHBI HA yIIydIlIeHUE
Ka4ecTBa KU3HU OOJNBHBIX, MOJBEPIIIMXCS apTPOIUIACTHKE Ta300eIPeHHOr0 CyCcTaBa.

VYiydiieHue MEIWIMHCKOM M CHEeUUaIM3UPOBAHHOW MOMOLIM OONBHBIM ¢ 3a00JCBaHUSAMH U TIO-
BPEXKACHISIMH Ta300€pPEHHOTO CyCTaBa AOJDKHO BKJIIOYATh KaK [NOMCKU HOBBIX METOJOB JICYEHUS, TaK U
COBEPIICHCTBOBAHKE €r0 OPraHU3aLNN.
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H. K. batnenos, K. T. Ocnanos, I'. K. JKakcbi6exoBa

TpaBMaTOJ’IOFI/Iﬂ JKOHC OpTOICAUS FbUIBIMU-3EPTTCY UHCTUTYTHI, AcraHa KaSaKCTaH

YPHIBIK BYBIHBIH JE®@OPMALIUAJIAHFAH APTPO3 KE3IHJAE DHAOIIPOTE3JIEY

AHHoTanus. Makanazia ypibIK OybIHBIHBIH JAe(hopMalvsIaHFaH apTpo3bl, OHBIH imiHne KaszakcTaH XaaKbIHBIH
CBIPKATTaHYIIBUIBIFBI TYpaJIbl 970K epeKTep YChIHbUIFaH. JKbUIbIHA ipi OyBIHAAPIB! PHIONPOTE3ACY KaXKETTUIIr
TYypasbl MOJIMETTEP YChIHBUIFAH. TpaBMaTOJIOTHs JKOHE OPTONEANS FRUIBIMH-3ePTTey HHCTUTYTHIHBIH pecityOiinKana
YPIIBIK OYBIHBIH SHAOMPOTE3/IEY TEXHOJIOTUSUIAPHIH CHT'13y OOUBIHINA FHUTBIMUA-KIMHAKAIBIK KBI3METI KOPiHIC TalKaH.

JKorapsl TEXHONOTHSIIBIK OTICPAIHSIIBIK OPEKETTEP/i €HTi3y JKOCTIApIIbl CHITATTHl KaXXET €TETIHMAIT Typalsl aii-
TBUIFAH; YPIIBIK OYbIHBIHA OIEPAIMsUIBIK dPEeKeTTep OLTIKTI TOHKIpuOeai mMamaHmapbl 0ap >KOHE TONBIMJbI TEXHHU-
KaMeH KaMTaMachl3 eTUIreH MeKeMeJepe OpbIHAAIYHI THiC.

TOT3U-pa ypiublk OybIHBIH 3HIONPOTE3NEYre KATaThlH HayKacTapAbl TIPKEHTIH KOMIBIOTEPIIK OaraapiaMa
azipieHreH, ecernke aiy xxyheci «CrarDHa0» OaraapiaMachbiHbIH 0a3achblHlIa yKacaFaH.

Tyiiin ce3aep: OybIHAAPIBIH ACTCHEPATHUBTI - AUCTPODUSIIBIK 3aKbIMIIAHYJIAPBI, JKOFAPbl MaMaHIaH bIPbLIFaH
MEIUIMHAIIBIK KOMEK, 0CTE0apTpO3, YPUIBIK OYBIHBIH SHIIONPOTE3EY, ipi OybIHIAPABIH SHAONPOTE3AEPre MYKTaXK-
JIBIFBI.
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