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ABSTRACT

Breast cancer in men is a rare disease, accounting for approximately 0.1% of all malignant breast tumors in
men and from 0.6% to 1% of all malignant breast tumors. The incidence of breast cancer in men increases with
age for unknown reasons: the average age of men at the time of diagnosis is 67 years, compared with women,
whose similar indicator is 57 years. Despite advances in the diagnostics and treatment of breast cancer in women,
understanding and strategy for the treatment of breast cancer in men are limited and generally extrapolated from
existing knowledge about breast cancer in women. In particular, the molecular subtypes of breast cancer in men
have not been studied, although these subtypes have been associated with both biological and clinical features of
breast cancer in women. It has been proven that molecular subtypes have an important prognostic value in breast
cancer in women. Molecular assessment of tumors plays a significant role in the 22 prescriptions of adjuvant
chemotherapy, and therefore the role of genetic testing increases.

Key words: breast cancer, gynecomastia, oncoepidemiology, hormone therapy.

Introduction

Breast cancer (BC) in men is a rare disease,
accounting for less than 1% of all breast tumors [1-4].
The rarity of this disease in men causes a considerable
number of medical errors in its diagnostics and
treatment. The incidence of breast cancer in men varies
synchronously with the "female" breast cancer in
different countries, which indirectly indicates the
common causes of the disease in men and women [5-
7]. Interest in BC in men increases due to an increase in
the spread of this disease [8]. Most of the data on breast
cancer in men have been collected from retrospective
studies over the past several decades, and treatment
recommendations are extrapolated from the results of
studies in women with breast cancer.

Many epidemiological features of “male” breast
cancer are similar to those of women. The incidence of
breast cancer increases with age, but in men it occurs
5-10 years later than in women [9-10]. Primary breast
cancer sometimes occurs in men who have received
estrogens for prostate cancer. BC also occurs in men
with pituitary prolactinoma and excessive production
of estrogens in the body; hypogonadism may also be a
predisposing factor. A number of studies have revealed
a high incidence of orchitis in men with breast cancer
[11]. Difficulties in diagnosing breast cancer in men are
associated with the need to make a differential
diagnosis between breast cancer and gynecomastia
[12]. At the same time, cancer is often mistaken for
gynecomastia, "pathogenetic" hormone therapy with
androgens is mistakenly prescribed, which further
stimulates the growth and metastasis of a malignant
tumor. It is believed that 30—40% of breast cancer cases
in men are developed on the background of
gynecomastia.

Chemotherapy for breast cancer in men is not used
as widely as in women, mainly because these tumors
usually respond well to hormonal influences. Given the
prevalence of hormone-positive forms, adjuvant and
therapeutic endocrine therapy should play an important

role. The molecular subtypes of breast cancer in women
were initially identified by gene expression analysis
using DNA microarrays. In 2000, Perou et al. divided
breast cancer into 5 subtypes based on cluster analysis
of gene expression: luminal A, luminal B, HER2-
overexpressed, low-claudine and basal-like. However,
in routine clinical practice, subtyping by gene
expression profiling is currently difficult to implement.
Therefore, immunohistochemical assessment of
estrogen receptors (ER), progesterone receptors (PR),
HER2 / neu, Ki-67 was used as substitutes for DNA
microarrays in determining the subtypes of breast
cancer. Using this technique, the following biological
subtypes of breast cancer were identified: Luminal A,
Luminal B (HER2-negative), Luminal B (HER2-
positive), HER2 - over-expressing and triple-negative.
It should be noted that the determination of the level of
the proliferation marker Ki-67 is a difficultly
reproducible technique that is not performed in all
medical institutions. Moreover, the separation values of
the Ki67 level are different in different centers.
Therefore, a reliable assessment of the Ki-67 index is
not available, the degree of histological malignancy can
be used as an alternative to assessing proliferation (G).

It has been proven that molecular subtypes have
an important prognostic value in breast cancer in
women. In a number of studies these biological
subtypes correlated well with clinical outcomes
determined by the overall survival rate and the
appearance of distant metastases, at the same time, the
worst outcome was observed in HER2 - overexpressing
and basal-like subtypes of breast cancer. Based on such
studies, it is assumed that chemotherapy is appropriate
with a high degree of malignancy, high proliferative
activity of the tumor (Ki67>20%), absence of ER and
PR, high expression of HER2. The need for
chemotherapy in the treatment of "luminal-A" and
"luminal-B" (HER2-negative) breast cancer remains
unclear.
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Despite advances in the diagnostics and treatment
of breast cancer in women, understanding and strategy
for the treatment of breast cancer in men are limited and
generally extrapolated from existing knowledge about
breast cancer in women. In particular, there are only a
small number of studies on the molecular subtypes of
breast cancer in men. Molecular evaluation of tumors
plays an essential role in the prescribing adjuvant
chemotherapy, and therefore the role of genetic testing
increases. Thus, it remains relevant to further in-depth
study diagnostics features, as well as the clinical
course, prognosis and sensitivity to certain types of
systemic treatment of various biological subtypes of
breast cancer in men. This will allow to individualize
the local and systemic treatment of this disease.

Aim of the study is to improve the results
treatment results of breast cancer in men.

Material and methods

The research analyzed the database of the first
Cancer Registrar in Uzbekistan, which includes
information on more than 5000 breast cancer patients
of both sexes who received treatment at RSSPMCO &
R, as well as in all branches of our Center. 114 men
with breast cancer (BC) had been registered in the
database by 2017. When analyzing the indicators of
general and relapse-free survival of patients, we used
data obtained from outpatient cards recording the status
of observed patients, using direct telephone contacts
with patients or their relatives, as well as from the
database of the registry offices in Tashkent city. During
observation in the department of outpatient diagnostics
and therapy patients were periodically examined in
order to exclude a relapse of the disease. During
telephone contact, patients were interviewed about the
treatment received, control examinations and checkups,
dates of relapses occurrence and distant metastases and
their localization, as well as about the treatment
received about these events. The analysis of total and
relapse-free 5-year survival included all patients whose
diagnosis of breast cancer was confirmed by
histological examination of surgical material (111
patients). The analysis of the efficiency of diagnostic
tests also included patients whose diagnosis of breast
cancer was determined based on the results of
cytological examination of a punctate or histological
examination of a trepan biopsy of the breast, but it was
not confirmed by the data of histological examination
of the surgical material (3 patients).

Ultrasound examination of the mammary glands
was performed for men with suspected breast cancer.
X-ray mammography was performed for men with
suspected malignant breast tumor according to physical
examination. Mammography was performed in two
projections: craniocaudal and mediolateral. When a
focus of unclear genesis was detected, the patients
underwent puncture fine-needle biopsy or trephine
biopsy, including ultrasound navigation, followed by
pathomorphological examination of the material. The
obtained material was sent to the pathomorphological
laboratory for histological and immunohistochemical
(IHC) studies and determination of the histological type
of cancer, the degree of malignancy (G), the level of
expression of estrogen and progesterone receptors, the

expression of HER-2 / neu and, in some cases, to
determine the level of the proliferation marker Ki67.
The suitability of tests for the diagnosis of breast cancer
in men was determined by their ability to distinguish
patients from “healthy” and was assessed by the
indicators of sensitivity and positive predictive value.
Due to the small number of actually healthy people (3
cases), it was not possible to assess the specificity and
negative predictive value of these methods.

The sensitivity of a test is its ability to detect
disease. Sensitivity is expressed by the ratio of the
number of individuals who showed a truly positive test
to the number of those who are actually carriers of the
desired disease (sensitivity = a / (at+c)). Specificity
characterizes the ability of the test to identify persons
without disease, and is determined by the ratio of the
number of those who demonstrated a truly negative test
to the number of actually healthy people in relation to
the pathology that is the subject of screening
(specificity = d / (b+d)). Ideally, the sensitivity and
specificity should be close to 100%, but in reality, no
test used to diagnose a particular disease fully meets
these requirements. Therefore, among those who
showed a positive test during the diagnostic
examination and sent for an in-depth diagnostic study,
persons will be identified who do not actually have the
alleged disease, which indicates a false positive result
of this diagnostic method.

On the other hand, in the process of in-depth
diagnostics, it is possible to identify persons who really
suffer from this disease, despite the fact that their
diagnostic test was negative; in this case, we talk about
a false negative test result. Sensitivity and specificity
are essentially opposite concepts. Ultimately, the
relationship between the levels of sensitivity and
specificity of a diagnostic test means reaching a certain
threshold for the accuracy of the examination. The
ability to achieve a balance between sensitivity and
specificity largely determines the efficiency of the
diagnostic program. It should be remembered that
specificity is relevant to most screening individuals, i.e.
to healthy people, and sensitivity, on the contrary,
concerns the minority suffering from the disease
[Semiglazov V.F. etal., 1996]. An important parameter
for evaluating diagnostic tests is a positive predictive
value, which is calculated after the completion of a
diagnostic examination of individuals. A positive
predictive value is the percentage of verified tumor
cases among individuals with positive tests (true
positive + false positive). Along with this, there is the
concept of a negative predictive value, which is
determined by the ratio of the number of healthy
individuals to the total number with a negative test (true
negative + false negative). Thus, the indicator
"predictive value" characterizes the likelihood that
positive or negative results are proven correctly
[Semiglazov V.F. et al., 1992; Yunkerov V.I. et al.,
2019]. The high level of negative predictive value of
the test helps to reduce the number of “unnecessary”
and invasive diagnostic procedures undertaken as part
of an in-depth examination. Immunohistochemical
study was performed on the material of trephine biopsy
or using the surgical material. When the results of the
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immunohistochemical study on the trepan biopsy
materials and the surgical preparation diverged, under
the condition of primary surgical treatment, the results
of the immunohistochemical study of the surgical
material were taken into account. In cases of different
immunohistochemical data before and after
neoadjuvant treatment, the division of patients into
different biological subtypes of breast cancer was
carried out based on the results of the expression of
steroid hormone receptors and HER2 / neu, determined
from the data of trephine biopsy before the beginning
of neoadjuvant systemic treatment. The expression of
steroid hormone receptors was assessed semi-
quantitatively using the Allred scoring system. Only the
nuclear reaction was evaluated. The result was
presented as the sum of two values: the intensity of
staining of tumor cells (0 - absent, 1 46 - weak, 2 -
moderate, 3 - pronounced) and the number of positive
tumor cells (0 = no staining; 1 - less staining).
Expression of HER2 / neu was considered positive with
an immunohistochemical value of 3+. When assessing
the expression of HER2 / neu equal to 2+ on the basis
of immunohistochemistry, a study is necessary to detect
the presence or absence of amplification. This method

is fluorescent hybridization in situ (FISH). The
assessment of the presence of amplification of the
HER2 / neu gene was carried out by counting the

signals that mark the centromeric region of
chromosome 17 and the signals that mark the HER /
neu gene.

Results

The stage of breast cancer was diagnosed in 108
cases. In three patients, regional lymph nodes were not
removed, therefore, the staging of the process in these
cases was not performed. Ductal carcinoma in situ was
diagnosed in three cases (TiSNOMO). The proportion of
patients with stage Il and 11l was 41% (n = 43) and
44.8% (n = 47), respectively, while the proportion of
patients with stage | was 8.5% (n = 9) and stage IV - 5,
7% (n = 6).

Data on the status of steroid hormone receptors
and HER2 / neu were available in 87 cases. The
distribution of patients by biological (IHC) subtypes of
breast cancer was as follows: Luminal A - 47 (54%);
Luminal B (HER2 - negative) - 28 (32.1%); Luminal-
B (HER2 - positive) - 4 (4.6%); Three times negative -
8 (9.2%) (Tab. 1).

Table 1
Clinical and pathomorphological features of various biological subtypes of breast cancer
Clinical stage of Luminal A Luminal B ( Luminal B ( Tt:]reeea::\rges
the disease n=46 HER2negative) n=28 HER2positive) n=4 2:8
[ 4(8.7%) 3(10.7%) 0 0

1 25(54.3%) 8(28.6%) 0 4(50%0

1l 16(34.8%) 15(53.6%) 4(100%) 2(25%)

v 1(2.1%) 2(7.1%) 0 2(25%)
pNO 22(47.8%) 4((14.3%) 0 3(37.5%)
pN+ 24(51.1%) 24(85.7%) 4(100%) 5(62.5%)

The sensitivity index of mammography was
96.4%, ultrasound - 93.8%, puncture biopsy - 69.5%,
trephine biopsy - 94.8%. The positive predictive value
when using X-ray mammography was 97.6%,
ultrasound - 97.8%, puncture biopsy - 98.3% and
trephine biopsy - 98.2%. Mammography was
performed in two projections: craniocaudal and
mediolateral.

When studying the biological subtype of the
disease, the maximum proportion falls on the luminal
A subtype, amounting to 54% (47 cases). The
proportion of luminal-B HER2 negative breast cancer
was 32.1% (28 cases), the proportion of triple-negative
tumors was 9.2% (8 cases). The minimum specific
weight was observed at luminal B HER2 - positive
breast cancer amounting to 4.6%. No cases of HER2-
overexpressing breast cancer were identified. One case
of ductal carcinoma in situ was classified in the luminal
A subtype group.

The largest proportion of patients with stage | was
noted with luminal-B HER2 negative breast cancer and
made up 10.7%. The specific weight of the disease
stage | with luminal A subtype is 8.7%. There were no
cases of disease stage | with luminal-B HER2 positive
and triple-negative subtypes.

The second stage of the disease occurs with
approximately the same frequency in luminal A and

triple-negative subtypes, accounting for 54.3% and
50%, respectively. The proportion of patients with
luminal-B HER2 negative breast cancer stage Il was
28.6%. The maximum proportion of stage Il patients
is observed with luminal-B HER2 positive breast
cancer and was 100%.

The proportion of patients with stage Il with
luminal A, luminal-B HER2 negative and triple-
negative subtypes was 34.8%, 53.6% and 25%,
respectively. The maximum proportion of patients with
stage IV was observed with triple-negative breast
cancer (25%). Stage IV breast cancer with luminal A
and luminal-B HER2 negative subtypes was rare: 2.1%
and 7.1%, respectively.

Discussion

The mean age of patients at the time of diagnosis
was 62 + 1.1 years, which was 5 years more in
comparison with women, the same indicator for whom
is 57 years. Our study showed that with earlier terms of
going to the doctor from the moment the first signs of
the disease appeared, breast cancer in men was detected
at an earlier stage. X-ray mammography, breast
ultrasound and trephine biopsy are highly sensitive
methods for diagnosing breast cancer in men. The
sensitivity index of puncture biopsy was 69.5%, which,
in comparison with that for trephine biopsy, gives
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reason to consider this method as insufficiently
sensitive in the diagnostics of this disease.

The most common histological type of tumors in
men was invasive ductal carcinoma (83.8%). Tumors
of a high degree of malignancy were much less
common and accounted for only 20% of all tumors.
Currently, there are only a small number of studies on
the molecular subtypes of breast cancer in men. In this
study, the maximum specific weight fell on the luminal
A subtype, accounting for 54% of all subtypes. No
cases of HER2-97 overexpressing breast cancer have
been reported. Three of 6 patients with metastatic breast
cancer had bone metastases, two had metastases to the
lungs and there was a combination of metastatic lesions
of bone tissue and lungs in one case.

The maximum rate of local-regional recurrence
was observed in luminal-B HER2-positive breast
cancer and was equal to 25%. The highest value of the
relative risk (RR) of distant metastasis was noted for
luminal B (HER2 - positive) breast cancer and was
equal to 2.63. In the luminal-A subtype, more often in
comparison with other subtypes, there were cases of
distant metastasis to the bone, less often - visceral
metastases, and not a single case of metastasis to the
brain was recorded.

Due to the small number of patients of stages |
and 1V, an analysis of the overall survival for stages Il
(conditionally early) and I1ll (conditionally locally
advanced) was carried out. The 5-year survival rate at
stage Il reached 87.7%, the 5-year survival rate of
patients with stage | was 58.3%. There was not a single
stage IV patient who survived 5 years. Due to the small
number of patients with stage | and IV (9 and 6 cases,
respectively), to assess the relationship between stage
and prognosis, an additional analysis of overall survival
in groups of patients with stages Il (conditionally early)
and 11l was carried out. At stage Il, the 5-year overall
survival rate of patients reached 87.7%, at stage Il it
was 62%. In patients without lymph node involvement
and in patients with metastatic lymph node
involvement, the 5-year overall survival rates were
83% and 59%, respectively (p <0.05). As expected,
patients with metastatic lesion of regional lymph nodes
had lower rates of both overall and relapse-free
survival.

Additionally, the overall 5-year survival rate of
patients was analyzed depending on the level of the
proliferation marker Ki67. The overall 5-year survival
rates in patients with Ki67 <20% and Ki67 > 20% were
100% and 58%, respectively (p = 0.042). The 5-year
relapse-free survival rate was 65% in the group of
patients with a Ki67 value <20% versus 53% in the
group with a Ki67 value >20% (p = 0.15). We noted a
tendency towards a worsening of the 5-year relapse-
free survival rate with a Ki67 value of > 20%. We
analyzed the overall and disease-free survival of
patients depending on the biological subtype of the
tumor. Due to the small number of cases of luminal B
HER?2 - positive and triple-negative breast cancer, these
subtypes, together with luminal B HER - negative
subtype were combined into one group and named
"non-luminal A" subtype (or all others). The 5-year
overall survival rates in patients with luminal A

compared with all other subtypes were equal to77% and
52%, respectively (p = 0.043). The 5-year disease-free
survival rates in patients with luminal A and other
subtypes were 67% and 50%, respectively (p> 0.05).
There was a clear trend towards higher rates of
recurrence-free survival in patients with luminal A
subtype compared with other subtypes of breast cancer.
When comparing the 5-year overall survival rates of
patients with luminal-A breast cancer who received
adjuvant endocrine therapy and patients who first
received adjuvant chemotherapy, then endocrine
therapy, regardless of the stage, no statistically
significant differences were obtained (88% versus
69%, respectively, p = 0.071). However, we observed a
tendency towards an improvement in the 5-year overall
survival rate in the group of patients who received
endocrine therapy alone.

Conclusion

Men are characterized by a belated visit to the
doctor. The timing of tumor detection before going to
the doctor in 69% of patients exceeded 6 months.
Moreover, 53% of these patients had stage Il breast
cancer.

The most common risk factors for developing
breast cancer in men are: grade II-111 obesity (46%),
prostate disease (28%), testicular pathology (11%),
hereditary family history (8%).

Among the studied methods for diagnosing breast
cancer in men, mammaography and ultrasound were the
most accurate: sensitivity indices were 96.4% and 93.8,
respectively. The sensitivity index when performing
trephine biopsy and histological examination was
significantly higher than when performing puncture
biopsy and cytological examination (94.8% versus
69.5%, p = 0.5).
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ABSTRACT

Postgraduate training of dental technicians is their right and obligation, to meet the expectations of patients
and dentists in the provision of health care. On May 31, 2019, the Bulgarian Association of Dental Technicians
was established. It is still unable to organize its activities in the direction - organization and control of postgraduate
education. Our purpose is to find out if teachers are willing to participate in continuing education for practicing
dental technicians, the directions in which they have the opportunity to do this and who should organize it. To
achieve this purpose we used the following methods: study of literature sources, documents, sociologically,
graphic and descriptive analysis to present the results. We found that, according to a large part, continuing
education should be organized by Bulgarian Association of Dental Technicians, the second place is assigned to
Bulgarian Association of Dental Technicians jointly with the colleges, and the third place is represented by the
manufacturing companies of materials and devices. together with prominent specialists from the practice. Most of
them are ready to participate in the postgraduate training of dental technicians, with the predominance of the
respondents ready to organize courses in the field of modern methods and means for restoration of the defects of
the dental crowns and dental rows with non-removable dental prosthetic structures. A small part of the teachers
(27,78%) offer other additional courses, which will help practicing dental technicians: for development and

management of practice; in the mentoring process; to create a publishing activity.
Key words: teachers, continuing postgraduate education, organization, topics, research

Introduction: Continuing  qualification  and
postgraduate training, aim to maintain and update
knowledge, acquired during the study .

The Professional Association of Dental
Technicians, existed from 1990 to 2018, has held
National Conferences once or twice a year - reporting
elective, for discussion of organizational issues and
several lectures were given there, on professional
topics, by dentists and dental technicians [3]. For the
above-mentioned period, each dental technician looks
for the necessary courses and pays for them [4].

During a survey of literature sources and websites
of professional organizations, we found, that dental
technicians who practice in Romania, Greece, Norway,
Malta, Great Britain, Germany, Russia, Spain and
Canada participate in continuing postgraduate
education , organized and controlled by the
professional organization, of which they are members
[2].

At the end of 2018, changes have been adopted in
the existing Law on the Professional Organization of
Nurses, midwives and associate medical professionals
and it became the Law on the Professional Organization
of Nurses, the midwifes, the associated medical

specialists, of dental technicians and assistant
pharmacists. The change enables dental technicians to
have their own professional organization to organize
their continuing education [1]. It is called the Bulgarian
Association of Dental Technicians, established after the
Congress on May 31, 2019 in Sofia [8].

In Chapter Three from “Law on the Professional
Organization of Nurses, the midwifes, the associated
medical specialists, of dental technicians and assistant
pharmacists” - FUNCTIONS, article 8, paragraph 7 and
8 weread: “..... Organize, coordinate, conduct, register
and control the continuing education of nurses,
midwives and associated medical professionals, dental
technicians and assistant pharmacists under the
conditions and in the order, defined in contracts with
the higher medical schools and with the bases for
postgraduate training; adopt a Qualifications
Framework for the professional development of nurses,
midwives and associated medical professionals, dental
technicians and assistant pharmacists, consisting of
qualification levels: .....“ Further down in the law in
Section I1.Rights and obligations Article 38 paragraph
5 is written: “(ed. - SG, no. 91 from 2018) to seek the
assistance of the respective professional organization
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for their professional development. “In the next article
39 again paragraph 5 among the obligations of the
members of the professional organization we read:
“(new - SG, no. 103 from 2016) improve their
professional qualification through continuing medical
training.” It is written in the additional provisions of the
law: ,,4. (new - SG, no. 103 of 2016, amended. - SG,
no. 91 of 2018) ,,Qualification levels” are levels of
professional development of nurses, midwives and
associated medical professionals, dental technicians
and assistant pharmacists, which reflect the acquired
knowledge, skills and competencies acquired in the
framework of continuing medical education for a
period of 5 years and/or specialty in the healthcare
system.” [5]. Despite the existence of a professional
organization, at the moment, it does not fulfill the
obligations imposed on it by law, but on its website
among the objectives of the organization is written: ,,
... To organize, coordinate, check, register and control
the continuing education of the members of the
association, who agree with the visits to the medical
schools and with the bases for further training*. The
same text can be found in the charter of the Bulgarian
Association of Dental Technicians in Section Il, Article
5 [7,8]. Bulgarian Association of Dental Technicians
holds a trademark registration certificate, where in the
list of goods and services we find class 41, which is
entirely dedicated to the education and further training
of the members of the professional organization [6].
Purpose: To find out if teachers are willing to
participate in continuing education for practicing dental
technicians, the directions in which they have the
opportunity to do this and who should organize it.
Materials and methods: To achieve this goal we
used the following methods: research of literature
sources and documents, sociological study, graphical

16,67%

33,33%

50,00%

and descriptive analysis to present the results. The data
were processed with SPSS v.20.0.

The object of research are 18 teachers from the
colleges in Varna, Sofia and

Plovdiv with Educational Qualification Degree in
the specialty "Dental Technician”

- 75% of the general aggregation.

The survey was conducted from September 2020
to February 2021, after

obtaining permission from the Commission for
Ethics of Research at the Medical University of Varna.

Results and discussion: The activity of
continuing postgraduate education appears in the
normative documents on which the association works,
but we do not know of any real activity, such as courses,
symposia, etc. Because the activity must be carried out
by the professional organization, after concluded
contracts, with the teachers from the higher schools and
the bases for postgraduate education , and such
contracts and bases do not exist, we decided to check
the attitudes of teachers to be trainers and to conduct
postgraduate courses.

More men participated in the study (61,11%). The
sample was formed due to the desire to participate in
the survey, but the presence of more men is not
accidental, because they predominate in the teaching
staff conducting the training in the specialty. This is a
trend from the beginning of the specialty training in
Bulgaria, which has existed for many years in Plovdiv
Medical College and Varna Medical College. We can
say this because of the great teaching experience we
have (35 years), and good personal relationships, which
we have maintained for many years with colleagues
from other colleges.

Figure 1 shows the distribution of respondents
according to the school in which they work.

B MC Sofia
Bm MC Varna
m MC Plovdiv

Fig. 1 . Distribution of respondents according to the college where they teach

When processing the data, we found that the
smallest share is of employees in the Medical College
(MC) to the Medical University (MU) - Sofia, due to
unwillingness to participate in the survey. All
colleagues from a MC to the MU in Plovdiv joined the
study, but the largest share of the sample are teachers
from MC to MU - Varna, due to its larger number. In
the colleges in Sofia and Plovdiv there are also lecturers
with a Master's degree in “Dental Medicin”. They are
not the subject of our research. Until the establishment
of the Bulgarian Association of Dental Technicians,

and for 2 years now, the continuing training has been
organized and conducted by the companies
manufacturers and traders of materials and equipment,
used in dental practice.

Below is the opinion of the respondents on who
should organize the postgraduate training of Dental
Technicians professionals. The answers we suggest are
ranked from 1 to 5. The data from the table show that
after the ranking by the respondents, a very large part
of them put in the first place the Bulgarian Association
of Dental Technicians.
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The second place is assigned to the Bulgarian
Association of Dental Technicians together with the
colleges, and the third place is shared by the companies
producing materials and equipment together with
prominent specialists from practice.

33,33%

66,67%

Table 1.

Opinion of the teachers about the organization and conducting of the continuing postgraduate education

12345

9 7 1 1

50,00% 38,89% 556%  556%
2

5 8 3
27.78% 4444% L% - s 670

6 3 2 3 4
3333% 16,67% 1111% 16,67% 22.22%

5 3 3 2 5
2778% 16,67% 16,67% 1111% 27.78%

6 3 6 ] 3
3333% 16,67% 33.33% 16.67%

We checked the readiness of the teachers to
conduct courses for postgraduate
training for dental technicians from practice.

EBYES mNO

Fig. 2 Readiness of teachers to conduct courses

Most of them state their desire and opportunity to
participate in the continuing education of dental
technicians . Unfortunately, 1/3 do not feel prepared for
the role of trainers. Those who are ready for this activity

Thermoforming tehnology-there is a

chose from the answers we suggested and the results
are shown in Figure 3 - the amount exceeds 100%
because the respondents had the opportunity to indicate
more than one direction.

possiblity for various applications in dental 36,36%

tehnical practice

Orthodontics 18,18%

Modern methods and means for restoration

of dentition defects with removable
strictures

Modern methods and means for restoration
of dentition defects of dental crowns and
dentitions with non-removable structures

41,67%

45,45%

0% 10% 20% 30% 40% 50%

Fig. 3 Topics of the courses
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Most of them feel prepared to conduct training in
the field of modern methods and means for restoration
of defects dental crowns and dental rows with non-
removable structures. The other most preferred
direction is Modern methods and means for repairing
the defects of the dentition with non-removable
structures. These two directions have the most hours in
the basic training in the specialty. In a parallel study,
we found that this meets the desire of most of the
working dental technicians. In our opinion, this is
logical due to the fact that these directions correspond
to the mass work in dental practices. Orthodontics is in
last place because there are only a few teachers who
have the necessary experience and knowledge for this,
and there are also few dental technicians in Bulgaria
who work in this field.

We asked the teachers to indicate any other
courses other than those mentioned above (fig. 3) they
could lead. Only five professors (27.78%) indicated
additional courses: Pedagogical courses; Mentoring;
Introduction to research; Introduction to research -
creating a publishing activity and an opportunity to
share innovative practical experience, through
publications in journals and participation in scientific
forums at home and abroad. An activity that is
uncharacteristic of a large number of dental
technicians; Human resources management; Eye
prosthetics/making ectoprostheses for the eye; Digital
and non-metallic technologies, which in our opinion is
included both in modern methods and means for
restoration of defects of dental crowns and dentitions
with non-removable structures, and in modern means
for restoration of defects in dentitions with removable
structures.

In a parallel survey of dental technicians (360),
they were also asked to write courses they would like
to attend, in addition to those in the areas we
mentioned. When processing the data, we found that
only some of them (about 1/3) have indicated additional
courses and they are: dental photography, articulator
work, CAD/CAM, prosthetic structures on implants,
model casting, joint connection of prosthetic structures,
thermosens, eye prostheses, gnathology and
biomechanics, management  and marketing,
accounting, teamwork, psychology, which will enable
to develop and better manage practice, and support the
mentoring process. Some of the mentioned topics are
new and are not included in the basic training. Others

(in our opinion) are part of modern methods and tools
in dentures and are included in our proposed areas.

Based on the study and the results obtained, we
can draw the following conclusions:

1.The majority of teachers are ready to
participate in the postgraduate, continuing
education of practicing dental technicians (66.67%).

2.The directions proposed by us and chosen by
the teachers are for increasing the professional skills
and competencies of the practicing dental
technicians.

3.A small number of teachers (27.78%) offer
other additional courses that will be useful: for the
development and management of practice; in the
process of mentoring in the training of students in
the specialty and in the creation of publishing
activity - to share experience from practice or to
publish research related to the profession.
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PE3IOME

I[I/IaFHOCTHKaHepPIO,I[OHTaJ‘ILHOﬁ NAaTOJIOIMU A0 CUX MOP BBI3BIBACT 3aTPYAHCHHUC. O6YCJ'IOBJ'I€HO 9TO TEM, YTO
Ppe3yIbTaThl peHTreHorpa(queCKoﬁ M THCTOJIOTHYECKOH OLICHKHAITMKAaJIbHbBIX H3MEHEHHI npu ACCTPYKTUBHBIX
MNEPUOAOHTHUTAX HE COBHAAAIOT. ITo mammm JAAaHHBIM, IIPU ACCTPYKTUBHBIX (I)opMax NEPUOAOHTHUTA B CTaAUU
06OCTpeHI/I$[ p€30p6L{I/I$I TKaHU KOPHs Ha6J'I}OJ:[aeTC$I MPAaKTUYCCKU BO BCEX ClIy4dasaX, HO PECHTICHOJOIrM4YCCKU OHa
OIMPCACIIACTCA TOJIBKO B TAXKCIIbIX. Hamu Ob1n MPOBCACH aHAIN3 MAaTOJIOTHUICCKUX H3MCEHEHUIN TBCPABIX TKaHEH
3y6a npu ACCTPYKTHUBHBIX IMEPUOAOHTHUTAX C HNOMOWIBIO Pa3iMYHbIX MCETOHAOB peHTFeHOFpa(I)I/I‘IeCKI/IX u
Mopdostornyeckux uccienoBanuil. Omnupasch Ha pe3ynbTaThl COOCTBEHHBIX PEHTIEHOMOP(OIOrHIecKux
HCCIICIOBAaHMH, M MPOaHAIN3UPOBAB paHee pa3paboTaHHbIC, HAMH ObLIa MPEIIOKEHA HOBas KiIacCHUpHUKAIHS
pe30pOLrHu KOpHS 3y0a.

ABSTRACT

The diagnosis of periodontal pathology is still difficult. This is due to the fact that the results of X-ray and
histological assessment of apical changes in destructive periodontitis do not coincide. According to our data, in
destructive forms of periodontitis in the stage of exacerbation, the resorption of the root tissue is observed in almost
all cases, but radiographically it is determined only in severe cases. We analyzed pathological changes in hard
tooth tissues in destructive periodontitis using various methods of X-ray and morphological studies. Based on the
results of our own X-ray morphological studies, and having analyzed the previously developed ones, we proposed
a new classification of tooth root resorption.

KiroueBble cjioBa: MEpHOJIOHTHUT, Pe30pOIus, peHTIreH, matoMopdomorus, COM, Kinaccuukanus.

Keywords: periodontitis, resorption, X-ray, pathomorphology, SEM, classification.

BBenenne. B cromaronormueckoi IMpakTHKE  MOXHO ONPEAEIMTh PEHTTCHOJIOTHYECKH. ITOMY
OKOHYATEJIbHBII TUarH03 CErofHs CTaBUTCS C y4eTOM  IPEMNATCTBYIOT 0COOEHHOCTH JIByXMEPHOTO
JTAaHHBIX PEHTT€HOJOTMYECKHX METOAOB MCCICIOBAHUSA  OTOOPaXKEHUS TPEXMEPHBIX CTPYKTYp Ha

[1, 2]. HecmoTpst Ha mociegHUe JOCTHKEHUS HAyKH
JMUarHOCTHKA TEPHUOJOHTAILHONW TATOJOTHH 10 CHX
nop BbI3bIBaeT 3atpyaHenue [3, 4]. M. Jlo ¢ coasr.
(2000) IIpOBEIs KOPPEJATUBHYIO
PEHTreHOrpaMuecKyl0 M THUCTOJIOTMYECKYIO0 OLEHKY
pe30pOIMH anuKaJIbHOM 00J1acTH KOPHS YCTaHOBHIIH,
4TO peHTreHonormueckn y 19% 3yb6oB Obura
JUAarHOCTHPOBAHA alMKaJbHAsl pe30pOuus KOpHS, B TO
BpeMs Kak THECTOJIOTHYECKU anMKaJIbHas
BOCTIAJIUTENbHAs pe30pOunst KOpHs BeIABIeHA y 81%
3y6oB. IIpu 3TOM coBmageHue auarHo3a Osut0 y 7%
obOpasnoB u He coBmageHue y 76% oOpasmos. [Ipu
JIECTPYKTUBHBIX HNEPUOJIOHTUTAX pa3BuBaeTcs
[aTOJIOrHYecKasi pe30pOIHsl BOCHAIMTEIILHOTO TeHe3a,
CBSI3aHHAsl C MOPaXKEHHWEM IIEPHOJIOHTa M HEKPO30M
[IEMEHTOOJIaCTOB,  CONPOBOKAAIOIIAsiCS  MOTepei
LleMeHTa Wik IieMeHTa u jAeHTuHa [5]. OpHako
MpHU3HAKA PE30pOIMH BEpXYyIIKM KOpPHSI HE BCeraa

pEHTIeHorpaMMe WM Halnuuyue rpanyiieMsl [6]. bonee
nHpopMaTUBHA JUIA 3THX LeNed KOHYCHO-IydeBas
kommbloTepHas tomorpadust (KJIKT) mo3Bossttomas
MOJYYNTh HM300paKEHHE C MEHBIIUM  PUCKOM
HCKaxeHus [7].

Oco0y10 CI0XXHOCTh NPH PEHTTEHOJIOTHYECKOM
WCCIICIOBAaHNM  IATOJOTMHM TKaHEH  IEepHOJOHTa
MIPEACTABISIET OINpECICHUE Pa3MEPOB AMMKAIbHOTO
OTBEPCTHUS B HOPME U NPH NaToJIOoTHu. Vcnonp30BaHue
IOIKaJIBl  paguoBU3MOrpada Uil 3THX Leneld Maio
nH(GOPMATUBHO, T.K. €r0 pa3peIlaromas cnocoOHOCTh
cocrasisieT 0,1-0.2mMM. Bonee mocToBepHO pemmTs 3Ty

npobiemy HO3BOJSET udposas
pentreHoguarioctuka. C ee MOMOIIBIO MOMKHO
ONpENeNUTh U3MEHEHHE Pa3MEpPOB  aNUKaIbHOIO

otBepctus Oonee, yeM 0,6-1MM, 9TO COOTBETCTBYET 3
KaTeropuu 3y0OB MO PEHTTCHOIOTMIECKUM KPUTEPUIM
M. Jlo [8].



12 Eepasutickutli Coro3 YueHbix. Cepusi: meduyuHckue, buonoaudyeckue u xumuyeckue Hayku. #10(91), 2021

Hens paborel. IlpoBecTu cpaBHUTENBHBIN
aHanu3  S(QQEKTUBHOCTH  PA3IMYHBIX  METOLOB
PEHTI€HOJIOTUYECKOI IMarHOCTUKU ¥ COOTBETCTBHE UX
pe3yJbTaToB  XapakTepy  NaToMOp(OJIOrHYecKUX
M3MEHEHHH B TKaHIX KOPHS 3y0a IPH XPOHUYECKHX
JIECTPYKTUBHBIX ITEPHOTOHTUTAX.

3amayn UCCIEIOBAHMA.

e H3yuutsp c TTOMOIIBIO Pa3IMIHBIX
PCHTTCHOJIOTHYECKUX METOIOB M  CKaHUPYIOIIETO
3JEKTPOHHOTO MHKPOCKOTIa XapakTep
MaToMOP(OIOTHIECKUX MU3MEHEHUIH TBEPABIX TKaHEH
BEpXYIIEK KOpHEH TpH  pasnuyHblx  (opmax
000CTPUBLIMXCS XPOHUYECKUX TIEPHOIOHTHTOB.

e VYCTaHOBUTh COOTBETCTBHE
naToMOp(OIOTUUECKUX M3MEHEHUH TBEpPABIX TKaHEH
KOpHS 3yba u pe3ysbTaToB Pa3IUYHBIX
PEHTTCHOJIOTHIECKUX METOAOB O0CIICTOBaHHS.

Martepuan u Meroabl. J[1s9  BBIACHEHUS
MUarHOCTHYECKOW  HWH(POPMATHBHOCTH  IPOBEIH
W3yYeHHE  PEHTTCHOJOTMYECKNX  HCCICIOBaHUM,
caenaHHelx 219 mnauumeHTaM ¢ JA€CTPYKTHBHBIMHU
dopmamu  mepuogOHTHTOB (2633y0a). Knmanueckue
UCCJIEJIOBAaHMSl ~ NPOBOAWIM MO  OOIICHPHHATOMN
METOJMKE: cOOp kanob, aHaMHE3a, OOBEKTUBHBIC U
JOTIOJIHUTENbHBIE ~ MeTonsl  oOciepoBanusi. B
OTOOpaHHYI0 TPYNIy BXOJMJIM MALUCHTHI, JHArHO3
KOTOPBIX COOTBETCTBOBaN Kojam mudppa MKB-10: K
045 - K 04.8. Bcem mnaumeHTtaM NpOBOIWIN
PCHTTCHOIOTHYECKUE WCCIICAOBAHUS: BHYTPHUPOTOBAS
KOHTaKTHas peHTreHorpammay 127 manmentoB (148
3y0OB), C HCHOJB30BaHHEM paanoBH3HOrpada y 92
yenosek (116 3y6oB) u KJIKT y 46 uenosek (49 3y0oB)
B MApaJUICITFHON TEXHUKEC MMOCIICIYIOINM OMICaHuEeM
PCHTTCHOJIOTUYECKUX CHUMKOB IO OOMICTIPHHATON
meronuke. Kpome Toro, Oblia BblieleHa TIpyIina
MalUeHTOB, KOTOPBIM MPOBOINIIN
PEHTI'CHOJIOTHYECKOE HCCIEeIOBAHNE KaK C MOMOIIBI0
panuoBm3uorpada, Tak u ¢ ucrnoiaszoBanueM KJIKT.
Pe3ynbraTel  PEHTI€HOJIOTHUECKOTO  HCCIIEeIOBAHUSA
MO3BOJSUTH  YTOYHHTH  OKOHYATENBHBIH  JIMATHO3,
COCTaBUTh IUIAaH JICYCHHS W TPOBECTH  €ro,
OCYIIECTBIIITh KOHTPOJb 32 €ro KadecTBOM U
OIICHUBATH OTJAJICHHBIC PE3YIIbTATHL

Pasmep ammkajgpbHOTO OTBEPCTHS OIPEICIISLIH
TONBKO TIPH IIOMOIIKM W3MEPUTCIBHON  IIKAJBI
panuoBusuorpada win Ha cpeze KJIKT. Dti mMetos!
HCCIIeI0BaHMSA TI03BOJISIM YBEIIMIHUTD H300pakeHHe Ha
peHTreHorpaMmMe, Oojiee THIATEIBHO HCCIEIOBATH
anuKaJbHYI0 00JIaCTh KOPHS 3y0a U IEPUOIOHT.

[Taromopdornornueckue HM3MEHEHUS B TKaHAX
3yba u mnepuomoHta (69 3yOoBy 63 mnanmMeHTOB)
W3yYali Ha yJJaJICHHBIX 3y0axMpy HAINYNY TIOKa3aHui
¢ MHGOPMAIMOHHOTO COTIJIacUsl MalueHTa. 3abop
Marepuana OCYIIECTBISLICS B MOMEHT
CTOMATOJIOTMYECKOH MAHHMITYJSIIUHM yIajdeHus 3yOoB
mocjie TIPOBEICHHUS HHBEKIIMOHHOTO 00e3007IMBaHuUs
2% pactBOpoM nmaokanHa uian Septanest. [loaroroBky
Marepuana  OCYIIECTBISUIM 10  OOLICTIPHHATHIM
MeToAuKaM [9] W W3y4aau ¢ IMOMOIIBI0 CBETOBOTO
mukpockorma Olympus BX-40 (54 3y6a). Taxxke mis
uccienoBaHus MOp(OJOrMM TKaHeH KopHA 3y0a
MIPUMEHSUIA  METOZbl CKaHHPYIOIIEH SJIEKTPOHHOM
mukpockoruu  (COM). C mnomounipto COM  ObLIO

nzydyeHo 15 3y0oB, yIaJeHHBIX IO IIOBOAY
JECTPYKTUBHBIX ¢dopmam XPOHHYECKOT O
MEepUOIOHTUTa B cTaguu obocTtpeHus. CylHOCTh

MeToJa 3aKiovajach B TOM, YTO B pe3ysbTare
BO3ICHUCTBUSL Ha o0Opaser »BIEKTPOHHOTO IydkKa
bopMmupyrOTCS HEKOTOpbIC TPOIYKTHI
B3aMMOJICHCTBYA. Perucrpaunss WX BO BTOPHYHBIX
anekrpoHax (SEI), oOpaTHO pacCessHHBIX IIEKTPOHAX

(BEl) ®  XapaKTepHUCTHYECKOE  PEHTTEHOBCKOEC
u3IydeHHe I03BOJIIA IIOMy4aTh  HEOOXOOUMYIO
nHdopmanuio 00 UCCIIeIyeMOM obpasiie.
JocToBepHOCTH u 00BEKTUBHOCTH METOJI0B
HCCIIEIOBaHUs obecrieueHa 000pyI0BaHHEM:
CKaHHPYIOUUH  3NEeKTPOHHBIH  MHKpockon JSM-

6490LV (JEOL, SmoHus) W 3HEProaucIepCHOHHBIH
cuekrpomeTp INCA PentaFETx3 (Oxford, Anrmms), ¢
COOTBETCTBYIOIIUM IIPOTPAMMHBIM OO€CTIeYeHHEM |
cepTH(HUINPOBAHHBIMY CTaHAAPTHHIMH 00pa3IaMH.

PesyabtaThin  o0cyxknenme. Bce 0O0BEKTHI
W3y4YeHUS] PEHTIeHOrpaMM OBUIM TIOJICJICHBI Ha TpPHU
KaTeropuu coryiacHo kputepusm M. Jlo. 13 148 3y6os,
00CNIeIOBAaHHBIX ~ C  ITIOMOILIBIO  BHYTPHUPOTOBOM
peHTreHorpaduy, HU B OJHOM CJydae HeE YyIallOCh
BEpUPHULIPOBATD anMKaJbHOE OTBEpCTHE.
Pa3pylieHHy0 aniKagbHyI0 KOHCTPHUKIHMIO YJAIOCh
BBISIBUTH TOJBKO TMPU HAIMYUM yXKE TDKEION
pe3opbimu B 7 cnydasx (4,7%) m oTrHectH K 3
Kateropuu 3y0oB. KpoMe Toro, npu3sHaku yMepeHHOMH
pe3opOIMMHa peHTreHorpaMMe ObIII0 PoOIIEeMaTHIHO
YBHIETH, ITO3TOMY KO 2 KaTeropuu OBIIO OTHECEHO 5
3yooB (3,37%). B npyrmx ciydasx oHa He
ompenensack. bmaromaps  paguoBusuorpady  u3
O0IIero YKciia UCCIIEAOBAHHBIX C €r0 MOMOIIBIO 3y00B
26 3y60B (22,41%) 6b11M OTHECEHBI K 3 KaTeropuu u 48
3y00B (41,37%) OTHECEHHBIX KO 2 KaTEerOpHH.
[Mosy4eHHbIe pe3yNbTaThl ObLIM TMOATBEPKACHBIIPU
ucnons3oBannn KJIKT (Puc. 1).

Puc 1. Paouosusuozpamma 47 3y6a (a). Cpes KJIIKT 47 3y6a (6).
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Kak BuIHO U3 mpuBeaeHHOTo BhIlie puc. 1 (a) ¢
MOMOIIBIO JIOTIOJTHUTEIBHO UCTIONIb30BaHHOU
M3MEPHUTENFHOM  IIKajbl  paguoBH3HOrpadadbLIo
MPOM3BECHO M3MEpPEHHE OOLIMPHOTO aNnuKaIbHOTO
otBepcThs. Ho Ha 3TOM CHHMKE Bpaya po0ieMaTHIHO
OLICHUTh MacIITad MOPaXEHWS KOCTHOW TKaHU U
ONpEeAENuTh ero rpanulbl. IlocnoiiHas KOMIIbIOTEpHAs
TOMOTpadus IMO3BOJET OOJee TOYHO OIPENSIUTh
pacmpoCTpaHEHHOCTh MAaTOJNIOTHYECKNX HW3MEHEHUH B
KopHe 3y0a u okpyxatonmx ero Tkausx (Puc. 1 6). Ha
KJIKT OpI0 mpoBEeOeHO HE TOJNBKO H3MEpPEeHHE
aNMKaJIbHOIO OTBEPCTUS JUCTAIBHOTO KOPHS B JBYX
IUIOCKOCTSIX, HO M OIpEAETICHbI pa3Mephl JeCTPYKIUN
KOCTHOM TKaHH, BBISBJICH CBUIIEBOM Xxoa. Ha cHumke
9EeTKO BU3YaJIU3UPYETCS MOBBIIIEHHAS
PEHTI€HONPO3PAaYHOCTh KOCTHOM TKaHU B
MepHanuKaabHOW 00JacTH JUCTaJbHOTO KOPHS C
HEYETKUMH KOHTYpaMu OBaIBHON (hopmsl,
pachpoCTpaHIIONIAsACS Ha OKPY’KAaloUIyld KOCTh B

MeIMANEHOM HAIPaBJICHUU U B 00JacTh OuypKamum
KOpHEH. B1oip MequaisHOro KOpHs MapajulesIbHO ero
JUTHHHOM OCH OTYETIIMBO MPOCIIC)KUBACTCS CBUILICBOH
Y3KOH

X0 B BUJAC IIOJIOCHI IIPOCBCTIICHUA,

ek
X - ) A R
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HauMHAIOIIEHCs OT alMKaJbHOTO oyara W MIyIied K
aJIbBEOJIIPHOMY Kparo. ¥Y3ypalus MeAUaIbHOTO KOPHs

B BUAE HEPOBHOCTH KOHTypa KopHA. JlnauHa
JUCTaNbHOTO KOpPHSA COKpalleHa B  pe3yJbTare
pe3opouuu.

[IpucpaBHeHun pe3yNbTaTOB

aTOMOP(OJIOTHUYECKIX HCCIIEIOBAHMUM, TPOBEICHHBIX
C TTOMOIIIBIO CBeTOBOTO MUKpockoma Olympus BX-40 B
ymaieHHBIX 45 3y0ax ¢ TOMONIBI0 BHYTPHPOTOBOH
peHTreHorpaMMbl, B 4 ciydasx ObUla BBIIBIICHA
MATOJIOTHYECKAs allMKabHas pe30pOIms KOpHEH, 9To
coctaBuiio 8,88% or 00mIero umcia o0cIeq0BaHHBIX
3y00B (Puc. 2). C moMoIIp0 CBETOBOTO MHKPOCKOIIA
pe3opbuus Obuia OOHapykeHa B 8 ciydasx. Takum
0o0pa3oM BHYTPUPOTOBas peHTreHorpadus ObLia
nHpopmaruBHa B 50% cmywaeB. M3 7 3yOos,
00CeTOBaHHBIX C MOMOIIBIO paaunoBusnorpada, B 4
crydasx ~ Obmla  OOHapyKeHa  MaTOJOTHYecKas
anuWKambHas pe3opOIms KopHeH ®W B 2 3y0ax,
obcienoBanublx ¢ momompro KJIKT. Otm manuble
NOATBEP AUIINCH B 100% ci1y4aes pu
MOP(HOIIOTHIECKOM HCCIICIOBAHUH.

VW 4

Puc. 2. Buympupomosas penmeenozpamma 45 3yoa (a). Illpenapam 45 3y6a ¢ ynacmrxom pe3opbyuu yemenma u
Odenmuna xopHs. Oxpacka eemamoxcuaunom u 303urnom: x400 (6).

[Ipu peHTreHOMOTrMYECKOM 00CIEOBaHUU OBLIO
BBISIBIICHO pacmupeHue MIPOCTPaHCTBA
MIEPUOIOHTAILHON CBSI3KH Ha BCEM TNPOTSHKCHHU. B
nepuanukanbHOi  obmact 45 3y0a  OTCyTCTBHE
3aMBbIKAIOLIEN  KOPTUKaJbHOW IuiacTUHKH. Ouar
JIECTPYKIUU KOCTHOM TKaHH C YETKHMMH KOHTYPaMH,
oBabHOH  (OpMBI B BHAC I[EPHAMUKAIBHOTO
npocBeriiennss (Puc. 2a). Pesopbuus anumkanpHON
obnmacTt KOpHS B BHJE PEHTTCHOIPO3PAYHOTO
yIayOneHus HA  MeIMabHOU MTOBEPXHOCTH.
[TaTomopdonmormuexoe mMcciaeI0BaHNE IAKa3ano, YTO
TKaHU KOPHS Y3YpUPOBaHbl BIUIOTH /10 JEHTHUHA CO
CTOPOHBI TEpUOJOHTa M TrpaHylieMbl. Pa3pacranue
BOJIOKHUCTOM COEJUHUTENLHON TKAaHU MEPHOJOHTA,
KJICTOYHBIA UHIIBTPAT, BKIFOYast THATHHOBBIC IIAPHI
(Puc. 20).

o pe3yabpTaTam paHee MIPOBEIEHHBIX
uccienoBanuii [10] ycTaHOBIEHO, YTO PE30POIHIO

JICHTHHA BBI3BIBAIOT OYEHb MEJIKHE JIEHTHHOKIIACTEI,
AKTUBHO PaccachIBAIOMIMECs OcTeokimactaMu. Ham mx
OOHAPYXKUTh HE YHaloCh BEPOSTHO BCICICTBHUEC
JIeKanpIUHanmuu 3y0oB. Kpome Toro, HeoOXoamMo

YUUTBIBaTh, 4YTO BO  MHOTHMX  CIy4asX Ha
THCTOJIOTHUECKUX Cpe3aX HEBO3MOXHO  YBHUJAETh
pe3opOLui0  IeMeHTa, T.K. IepBble Cpe3bl ¢

MOBEPXHOCTH KOPHSA [0 TEXHUYECKUM IPUYMHAM
HeMH(GOPMATHUBHBI B IUTAHE W3yYEHHS HAa CBETOBOM

MHKPOCKOTIE.
B HEKOTOpBIX cCiydasx TpPH HCIOJB30BAaHUN
BHYTPHPOTOBOH peHTreHorpaduu I

panuoBu3Horpada HEeBO3MOXKHO BBISIBUTH Pe30pOIHIO,
T.K. OHa MOXKET OBITh CKPBITA IPAHYJIEMOI I KUCTOM.
Torna sryume npudernyts k nomonm KJIKT (Puc. 3a).
D¢ GEeKTHBHOCTD 3TOr0 METOAA IOATBEPXKAACTCS U
maToMop¢oJIOTHIeCKIMH HccienoBarnamu. (Puc. 40).
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Puc. 3. Penmeenocpamma ¢ nomowjvio paouosuszuocpaga

u KJIKTI16, 17 3608 (a). Ilpenapam 16 3y6a. Llemenm

¢ npusnakamu pezopoyuu. Okpacka eemamoxcuarunom u 303unom: x400 (6).

B  maHHOM  KIMHHYECKOM  OpHMepe  Ha
pEHTTeHOTrpaMMme, ClIeTaHHOM c HOMOIIIBIO
panuoBusmorpada, II0XO BH3YyaIU3UPYETCS

nepraniKaibHOe MpOCTpaHCTBO B obmactu 16, 17
3y0OB BBHJY HACJIOCHUSI KHCTBI, TPAaHHUIBI KOTOPOH
HEBO3MOXKHO  ONPENENUTh 1O JITOMY CHHMKY.
Bepxymkn HEOHBIX KOPHEH ¢ HEYETKUMH, HEPOBHBIMHU
KOHTypaMH  IUIOXO  BH3YaJIHM3UPYIOTCS  BBUAY
HacIIOeHUs raiiMopoBoi nazyxu. C 1enblo yTOUHEHHS
JIOKaIM3allMd U PaclpOCTPaHEHHs MaTOJIOTMYECKOTrO
nporeccabbuto caenano KJIKT wccnenoBanme Ha
KOTOPOM YE€TKO BHAHBI IPAHHIIBI KHCTHI U allMKaJIbHBIE
OTBEPCTHSI KOpHEW OOJIBIINX Pa3MepOB. DTO MO3BOJISET

a 0 2BEQE

Puc. 4. Anuxanvroe omeepcmue nebnoeo kopus 16 3y6a ¢ pezopbyuetl yemenma

MIPEATONIOKUTh HaJMYMe aluKalbHON pe3opOuuu B
GobIINX pasmepax. ITatomopdonorugeckue
HCCIICIOBAaHHs BBISIBUJIM MHOXKECTBEHHOE IOpPaKCHUE
LEeMEHTa U JCHTHMHAa KOpHEH JaHHBIX 3yO0OB.
OTcyTcTBHE TKAaHM TIEPHOJOHTa B  alHUKAJIBHON
obnacTu.

Haubonee wHPOPMATHBHBIM TIIpU  HM3YyYCHHH
xapakrepa pe3opoiun sBuiica metonCOM. Uccnemys
9TH XK€ yaaneHHble 3yObl ¢ momompbio COM, MBI
CMOIIM OMNpPENENINTh HAMYME U MECTONOIO0XEHUE,
omans W TIyOWHy pe3opOnuM TKaHEeH KOpHEH,
pa3Mepsl auKaIbHBIX oTBepcTui (Puc. 4).

20KV % _

(a). Pezopbyus yemenma

cmenku kophsi (6). COM. Konmpacm ¢ obpamuo paccesnnvix snekmponax (BE|). Yeenuuenue: 50x (a); 100x (6).

Kax BumHo Ha puc. 4a pasMep amuKaIbHOTO
otBepctus cocraBmwi 1.58 mmx 987.81 pm. Yepenysce
C y4acTKaMH HEIOBPEXJCHHOI'O IIEMEeHTa, pe30pOouus
KOpHs 3y0a ObUIa pPa3IWYHOW TO TUIOMAAH W IO

rIIyOMHE MOPaXEHUsI JaXe Ha KOPHE OJITHOTO U TOTO e
3y0a (Puc. 46).

Bo Bcex ciydasx ObUIO BO3MOXHO H3MEPSTh
JMaMeTp alMKaJIbHOrO OTBEpCTHsS. Bo Bcex KOpHAX
ObUIO MO HECKOJIbKO aIlMKalbHBIX OTBEPCTH, 4YTO



Espasutickuti Coro3 YueHbix. Cepus: meduyuHckue, buonoaudyeckue U xumuyeckue Hayku. #10(91), 2021 15

CBHJCTEIBCTBYET O  HaJMYUM  JEIBTOBHIHBIX
pa3BeTBJIEHMH, 4YTO IIPAKTUYECKH  HEBO3MOXKHO
YBHIETh HAa PEHTIEHE M C IIOMOLIBIO CBETOBOTO
MuKpockona. M3 15 wuccnenoBanHeix 3y0oB B 20
anuKaJbHBIX OTBEPCTHSIX pazMmep mpesbiman 300 pm.
B stux 3ybax ¢ momomnipto COM pe3opOuust KOpHS
ompezensanach B TOW WIM MHOM Mepe. B HekoTophix
Cilydasx pe3opOmms [EeMEHTa KOpPHS YaCTHIHO
3aTparnBaja BHYTPEHHIOIO OOJIaCTh aIMKaIbHOTO
OTBEPCTHS.

20kV X30  '500um 0804 1061 BEC

a

Puc. 5. [lamomopghonocuneckuii npenapam 47 3y6a. COM. Konmpacm

VYBHUIECTh U OLEHHUTH XapaKTep ATUX M3MEHEHUH
KaK C IOMOINBI0 PEHTTCHONIOTMYECKHX METOI0B
UCCIEIOBaHMsA, TaK M C IOMOLIBIO CBETOBOIO
MHUKPOCKOIIa HE MPECTABIAETCS BO3MOKHBIM.

C nmnomompro COM Hamu ObUT  HM3y4eH
KIMHAYECKUH  CIy4ald BHYTpPeHHEH pe3opOmuw,

MPUBEMICH K BEPTUKATIBHOMY IIEPEIOMY KOpHs 3y0a
(Puc. 5).

-
%

A

20KV X5, 5810 61 BEC iy

6 06pamH0 PACCESIHHBIX INIEKMPOHAX

(BE)). Yeenuuenue: 30x (a); 5000x (6).

B 47 3ybe
9HJIOJJOHTUYECKOE
obpamienue K

OBUI0O  TPOBEJCHO

neuenue.  [loBropHO  OBLIO
Bpauyy [0 TMOBOAY OOOCTpEHHUs
XPOHHYECKOTO TIEPUOIOHTHUTA. [ocne
SHIOMOHTHYECKOH 00paboTkm B KaHaime OblLia
OCTaBJICHA KaJNbLUi cojaepkalias macrta, HO depe3
HEJIEJ0 3y0 PacKoJIOICS BO BpeMs mpueMa rumiu. [1pu
MaToMOP(OIOTHIECKOM HCCIICOBAHUH C ITOMOIIBIO
COM MBI OOHapyXWJIM Haludue BHYTpEHHEH
pe30pOLMH JCHTHHA HA Yy4YacTKe B CPEIHEH TpeTu
KOpHSl Ha4yMHAas OT CTCHKH KaHaja M 10 HapyXHOM
MOBEPXHOCTH  KOPHA.  OTOT  y4aCTOK  HMMeeT
BONHOOOpa3Hyo ¢opmy (Puc. S5a). Kpome Ttoro, B
TOJIIIE JICHTHHA OOHApYXeHbI TpeuHsl. [lpu
OOJNBIIIX YBETHYCHHUSAX B OTHOM MECTEe CKoJIa Ha (pOoHE
HOPMAaITbHBIX JIEHTHHHBIX KaHAJbIECB
BU3YaITU3UPOBAITH HECKOIBKO paauaNrbHBIX
o0pa3oBaHMiA  Pa3MUYHOTO  JHaMeTpa B  BHIC
MHUKpockonmueckux BbicTynoB(Puc. 56). Cosnmaercs
BIIEYATIICHUE, YTO MBI HAOJIFO1aeM MUKPO IIACTUIHY IO
nedopmanuio crBura. 9T0 HAIOMUHAET YCTAIOCTHOE
pa3pyluieHue, BbI3BaHHOE JIEWCTBHEM  IOBTOPHO-
MepeMeHHbIX HanpspbkeHudl. Ilpu  sTOoM  AeHTHH,
pAacCIoONIOKEHHBIH  PAOM € 30HOM  yCTaJIOCTHOTO
pa3pymeHus, Mo CBOeMy BHAY HAIlOMHHAeT 00JacTh
XPYIKOTO U3JI0MA.

eHa ocHOBaHUM NpPOBeJAEHHBIX COOCTBEHHBIX
PEHTTeHOJIOTHIECKHX H  NMAaTOMOP(OI0rHIecKHX
HCCJIeI0BaHMil, OMAPAsiCh HA PaHee MPOBeIeHHBIE H
MPOAHAJIU3NPOBAB HUMeEIIINecs KiaccHpUKAAH
pe3opOunu TBepAbIX TKaHel kKopHs [11, 12, 13|namu
npeasiokeHa  HoBasg  Kiaccupukamus  IToil
narojorum [14, 15].

Krnaccudukarus pezopOiun KopHs 3y0a:

I. TTo xapakrepy:

1. ®usnonornyeckas

2. I[NaTonornueckas

I1. ITo sTronmorNum:

pauee

1.MH}eKIMOHHOTO XapaKTepa:

1.1. BcnencTBUe MyJIbNapHON HHPEKIIUU

1.2. BciencTBUE NMEPUOAOHTANBHON HHPEKINT

2. TpaBmaTHueckas

3.Bcaencrsue
BMEIIIATEIbCTBA

4. [Ipr OHKOJIOTHYECKOH MATOJIOTHA

5. Ilpu cucteMHON MaTONOTUU

6. ['eneTHyeckast MpeapactoI0KEHHOCTh

7. HeBBIsICHEHHOU 3THOJIOTUU

III. ITo noxanu3anuu:

1.BHyTpeHHss:

1.1. 6e3 mepdopanuu

1.2. ¢ nepdopanueit

2. Hapyxnas:

2.1. BocnanurenbHas

2.2. uepBUKaJIbHAS W HIAOTIATHYCCKASL

2.3. aHKWJI03 WJIM 3aMECTUTENbHASL:

2.3.1. TpaH3uTOpHAas

2.3.2. mporpeccupyromas

1V. Tlo riyOuHe mopakeHus:

1. MUHMMAaJNbHAs WU TIOBEPXHOCTHAs

2. He3HAYUTEIbHAS

3. yMepeHHas

4. BBICOKAsI CTETICHb Pe30pOIIu

V. Ilo mporHo3sy:

1. 6naronpusTHBIN IPOTHO3

2. HeOIaronpUsTHBIN IIPOTHO3.

BruiBoabI. Ha OCHOBaHUU JaHHBIX
PEHTTEHOJIOTUYECKOTO U MPOBEAEHHOIO C MOMOILBIO
CBETOBOTO MHUKPOCKOIIa
MOP(OJIOTUIECKOTOUCCIIEIOBAHUI 3y00B c
JECTPYKTUBHBIMUA (DOpMaMHu MEPUOJOHTUTA B CTAJAUU
00OCTpPEHHSI MOXXKHO OIPENENeHHO 3asfBUTh, UTO
pe3opOuus TKaHW KOPHSOMpPEENseTCs B TSDKENBIX
ciydgasx.C  momompto COM  asta  maTrosjorus
Ha0JIr01aeTCsl TOBCEMECTHO. B KITMHUYECKON MpaKTHKe
C IMAarHOCTHYECKOM 1[eITBI0 3yOBI C JAHHOW MATOJIOTUEH

OPTOOXOHTHIECKOTO



16 Eepasutickutli Coro3 YueHbix. Cepusi: meduyuHckue, buonoaudyeckue u xumuyeckue Hayku. #10(91), 2021

PEKOMEHI0BaHO HCCIIeI0BaTh c MOMOIIBIO
pamnoBmsuorpadga u  KIIKT. Pesynbratel 9THX
uccieoBaHuil  Oosiee MH(OOPMATUBHBI M THOMOTYT
Bpady BBIpabOTaTh ONTHMAIIbHYIO TAKTHKY JICUCHHUSI.
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BO3PACTHBIE U3MEHEHUSI ®AKTOPOB B TPAEKTOPHUM 3JJOPOBbSI 10 CAMOOLIEHKE
JETEM U MMOJPOCTKOB JKEHCKOTI'O MOJIA

DOI: 10.31618/ESU.2413-9335.2021.4.91.1495
Kamunckaa JI.A., Jleeuyk JI.B., Mypamoesa A.A.
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AGE CHANGE OF FACTORS IN THE HEALTH TRAJECTORY BY SELF-ASSESSMENT OF
FEMALE CHILDREN AND ADOLESCENTS

L.A.Kaminskaia, L.V.Levchuk, A.A. Muratova
Urals state medical university Yekaterinburg,
Russian Federation

AHHOTALUSA

HpOBe)lCHO HCCJICAOBAHUC IMYTEM aHKETHPOBAHUA JUHAMUKU U3MCHCHHSA OLCHKH 3JIOPOBbHA U BJIMAIOIINUX
(akTOpoB cpensl B 4 BO3PACTHBIX IpyMIax »)eHckoro noia oT 8 no 18 ner. Ilo mepe B3pocieHus HabmoaaeTcs
CHUIKXCHHUEC BO3MOXKXHOCTH IMMOJTHOUECHHOI'O0 BOCCTAHOBJICHUA BO BPEMs CHA, XOPOLIETO HACTPOCHU A, YBCIIMUYNBACTCA
Y4acTOTa rOJIOBHBIX 00JIeH, HOTpeOHOCTH B cliaikoM. CUHTAIOT ce0sl 310pOoBbIMH 75% y4acTHUKOB B Tpymme 12-14
net, 56% B Bo3pacte 16-18 sieT u 12% oTHOCAT ceds K HE3A0POBBIM.

ABSTRACT

The study was conducted by questioning the dynamics of changes in the assessment of health and influencing
environmental factors in 4 age groups of women from 8 to 18 years. As we get older, we observe a decrease in the
ability to fully recover during sleep, a good mood, an increase in the frequency of headaches, the need for sweets.
Seventy-five percent of participants in the 12-14 age group considered themselves healthy, 56% in the 16-18 age

group and 12% considered themselves unhealthy.

KiroueBrble ciioBa: 310POBLE, (baKTOpLI, AHKCTUPOBAHUC, TOAPOCTKU, CAMOOIICHKA.
Keywords: health, factors, questionnaires, adolescents, self-esteem

Beegenne

Jern u Mononexs — ocoOble nemorpaduueckie
IPYIIIbI, KOTOPbIE OTIMYAIOTCS JPYr OT JApyra ¥ OT
B3POCIIBIX OHMOJIOTHYECKUMHU BO3PACTHBIMHU
OCOOCHHOCTSIMH ¥ TIOJIOKEHHEM B  COLMAJILHOM
CTPYKType oOmecTBa. MexXIyHapoaHasi KOHBEHIUS
3aIIUTHI IpaB peOEHKa, MpuHsTas B Poccnu, OTHOCHUT K
JeTSIM BO3pacT OT pOXKAEHHs 10 18 yer; KoMureT
skcnepToB BO3 orpaHnuuBaeT noApoCTKOBBIN EPUO
BozpacToM oOT 10 mo 20 metr u BbIgENsSIeT JBa
nognepuoga: or 10 mo 15 mer - cobcTBEeHHO
nmybepTatHbIil iepuon; oT 16 g0 20 jer - moAmepuos
connanibHoro  cospeBanus  [3].  CoBpemeHHas
nefarornyeckas Hepuogu3aIis IETCKOTO Bo3pacTra
paccmarpuBaer npu OJIMHHA/IIIATHIIETHEM
00pa3oBaHNM OIKONBHBIN Bo3pacT oT 7 mo 18 mer:
JIEBOYKH MJIaIIUIUHI IIKOJIBHBIN Bo3pacT oT 7 1o 11 sert;
CTapIIMi MIKONBbHBIM nepuony - ¢ 12 mo 18 mer.
[lcuxomnormueckue  ocoOCHHOCTH — JleTell  Bcex
BO3pAacToB MoApoOHO n3yvarotes [2,5. 9]. B 80-x romax
XX Beka skcnepTsl BO3 ompenenuian COOTHOIIEHHUE
YeThIpeX TJIABHBIX (AKTOPOB OOECTIEYEeHHUS 3IOPOBBS
COBPEMEHHOTO YeJOBeKa: reHeTHdeckne (pakTopbr —
20%, cocrosiHue OKpykaromeid cpexsi — 20 %,
MeauIMHCKOoe obecreuenne —7-8%, ycimoBust u 00pa3
xu3Hn moaei —53-52% [4]. B cooTBeTCTBHH C 3THM
Ha TIEPBBIM IUTaH BBIXOAAT (aKTOPHI, ONPEAEIIONINE
Ka4yecTBO JKM3HH, B TOM 4uciie GpopMupyromue odpas
JKM3HU M COCTOSIHWE 37I0pPOBbBsI. 37I0POBBE - CIIOXKHAS
KaTeropusi, oObeAMHSIOMAss B cede MeIUINHCKHE,
NICUXOJIOTHYECKHE,  HPAaBCTBEHHbIE W JIpyTue
cocrapmstomue. I[lpu cpaBHeHmm [1] colMabHBIX

MIpEACTAaBICHUN O 310POBbE JAETEM pa3HOro Bo3pacTa
MEHEE COTJIACOBAaHHBIMU OKa3allUCh MPEJCTaBICHUS B
rpynne MIaJuMx JeTeil B CPaBHEHUU C IPYyIIOH
moIpocTkoB. B obemx rpymmax — ¢u3ndeckue
MIPOSIBJIICHUS 3[JOPOBbS OKA3aJIHCh BTOPOCTECIICHHBIMU;
HE OKa3allChb B YHCIE TJIaBHBIX AMOIMOHAIBHBIC
peaxmu (Becelbe, PajgoCcTh), CIOCOOBI MOANCPKAHUS
3mopoBbst (mmranue). B Bospacte 14-30 mer nmma
JKEHCKOTO TIOJa OICHWIH KaK «OTIHYHOE» CBOE
310poBbe 4% yUacTHUKOB: Kak «xopomeey» 76%; Kak
«ynoBierBopurenpHoe»  18%. Ha  cocrosHune
3I0POBbS, 10 MHEHWIO aHKETHPOBAHHBIX, HETaTUBHO
BIUSIOT mepeenanue (28%), upe3MepHOe yBIeueHUE
KommbloTepHBIMHA urpaMu (40 %). JIoBOJIBHBI CBOMM
cHOM 66%, Toraa xak 34% cuuTarT, 4TO CISAT Majo,

b0 uMerT  OecnokoWHBIH  coH.  [lomydaror
JIOCTaTOYHO MOJIOKUTENbHBIX 3MOIHHI 64%
onpoiieHHpix. C BO3pacTOM 3/10pOBbE€ HAYMHAET

MOHUMATbCAd KaK 3aBHUCALIEE U KOHTPOJIHMPYEMOe
JEUCTBUAMH UHIUBHIA.

Heas wucciaenoBaHus: IWHAMHKA W3MEHEHHSA
OILIEHKH 3/I0POBBSl U BIHUSIOMHX (DaKTOPOB CpeIsl B
IpyImnax >KEHCKOTO IoJia MOJPOCTKOBOTO BO3PACTa.
MaTtepuanabl H MeTOABI HCCIeI0BAHUS

[IpoBeneHO aHOHMMHOE AHKETHPOBAHHE JIUII
JKEHCKOTO T0JIa B YETHIPEX BO3PACTHBIX KATETOPHAX
AmnkerupoBanue B r. ExatepunOypre ydammxcsi 2-ro
knacca (rpymma Nel, 14 neBouek), mkomeHHMI 10-11
aer (rpymma Ne 2, 16 uesnoBek), IPOBOJIWIOCH C
corjacusi poJuTeNieil B TNPHCYTCTBUH II€JaroroB B
knacce. OcrasbHOE AaHKETHPOBaHWE B  CTapLIMX
BO3PACTHBIX TIPYINax MPOBEAEHO YEPe3 COLHUAIbHBIC
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CeTH B CTaHJAPTHOM mporpamme miathopmer Google
Forms. YuactBoBanu 24 neBouku 12 - 14 ner (rpynna
Ne3) u neBymikam 18 -22 roga (72 y4acTHHITBI, HO JUIs
o0cyxnenus crenana Beioopka 34 nesyiek 16-18mer).
Kpurepuii BriIOYeHHSs B TpYyNIBL:  BO3pacTHOE
COOTBETCTBHEC ¥ OTBETHl HA BCE IMPEIIOKEHHBIE
BOIIPOCHL. AHKETHI BKJIFOYAJTH BOTIPOCHI II0 CAMOOIICHKE
3I0pOBBS U psifa (pakTOpOB, OKA3BIBAIOIINX BIHMSIHUE
Ha COCTOSTHUE 3/I0POBbBSI WIIH SIBIIIOIIUXCS CIECACTBAEM
€ro M3MEHEHUsS: COH, IPOTYJIKH Ha BO3AyXE, HATHUIHNC
TOJIOBHBIX OoJieH, Trada (OecrokoicTBa) 0e3 sIBHOM
NPUYUHBL, JKelaHWe JenaTh YpPOKH, H JApYIHe.
Y4YacTHUKH MOTJIM BBIOpAaTh OAMH M3 TPEX BapHaHTOB
OTBETOB /ISl KaXJOTO BOIpOCAa: «BCEr/Aa, HHOT/A,
Hukoraay. IIpoBereHa 00paboTKa pe3yabTaTOB C

ucronb3oBanreM nporpammbl STATISTICA — 10.
ConeprkaHue 4acTH BOIIPOCOB U COOTHOILICHNE OTBETOB
B 4YeThIpeX TpyNNax MpeACTaBICHbl HIDKE B BHJIE
nuarpamMMm. KoH(unkTa WHTEpECOB aBTOPOB CTaTbU
HeT.

Pe3yabTaTsl H 00cy:KI1eHHE

B rpynme cambix mimammumx gereit (rpymma Nel)
PEXHMM CHa Yy IOJOBHHBI ONPOILIEHHBIX AETEH, M0 MX
OIIYINEHMSAM, OKa3aJcs HApyIICHHBIM: HHUKOTZAA HE
BBICHIIANKCE 12% NeBOYEK, BBHICHITAINCH HHOTIA — 36
%, Bcerna - orBeTHiH 52%. B Goxee crapmmx rpymnmax
BO3MOXKHOCTh ~ IOJIHOLIEHHOTO  HOYHOTO  OTJbIXa
CHMKaeTCsl, 0COOCHHO CYIIECTBEHHO yxke B 12-14 met
(rpymma Ne3) , Takoe ke COCTOSIHHE COXpaHsSeTCs U B
crapuieid rpymme Ne 4 (puc.1).

80%

60%

—BCCraa

40% <
20% ~.

N

nHorga

0% \ \

rpynmal rpynma 2 rpynma 3 rpynmna 4

Puc 1. Omeemui (8 %) na sonpoc «s evicuinaiocby 6 epynnax NeNe 1-4

KomdopTHOE 3MOLIMOHATBHOE COCTOSTHUE MO>KHO
paccMaTpuBaTh Kak SMOILMOHANBHOE 310poBbe [7],
KOTOpoe CKJIaJIbIBACTCS u3 CTaOMIIBHOCTH
SMOILMOHAIBHBIX PEAaKIHUH, HAaXOAWUT BBIPAXKCHHUE B
aJIeKBaTHOCTH pearupoBaHus pebenka pu
B3aUMOJEHCTBUU c OKpYKarouieu
JIECTBUTENBHOCTBIO.  lloHATHE  3MOIMOHAIBHOIO
3I0pOBbs MBI 3aMEHHIH JOCTYNHBIM Ul TOHUMaHUs
JIeTell ONpPeNeIeHHEM «BECEIBINY, Y CTAPIINX MPOCUIN

OILICHUTH XOpoIliee HacTpoeHue. B rpymme 1 BeceapMu
Beerna omymmanu cedst 54% neBouek, mHOTHA - 36%;
OTJIMYUSI MEXIy OTBETaMHU «BCETIa»/«HUKOTIA» U
«MHOTJa»/«HUKOTOa» nocrtoBepuel (p < 0,05), B
BO3PACTHOM AacCleKTe B TIpyNmax [0S OTBETOB
«BCET/Ia» O COCTOSHHH SMOIMOHAIBHOTO 3I0POBbSI
cHmkaercs (puc.2). B rpymmax NeNe 1,2, 4 onnHakoBoe
OlLIyIEHHE «HHUKOrma» coxpansiercs y (12-13)%
YYaCTHHII OIIpoca.

80%
60%
40% \\K ——Bceraa
20% MHOTa
0% ! ! ‘ ‘
rpynna | rpynma 2 rpynna 3 rpynmna 4

Puc.2. Omsemvi (6 %) na sonpoc «mme geceno (xopouree nacmpoenue)» @ epynnax NeNe [- 4.

W3MmeHeHHs €O CTOPOHBI HEPBHOW CHUCTEMBI
OTpaXXeHBI B OTBETaX Ha BOIPOCH! «BbI 0e3 mpuunHbI
wrauere (quit rpymn NeNe 1,2,3) m HepBHHYaeTe
(rpymma Ne4)?». Ilo caMoOOLEHKaM COCTOSIHUE
«HWHOTZa» BO3pAacTaeT, a «HUKOT/A» IMAJaeT, MPHIeM
3aMETHO yXKe, HaunHas ¢ Bo3pacta 10-11 et (puc.3).
ITomoOusle m3meHenus B Bo3pacte 10-11 jmer moryt

OBITh CBSI3aHBI C HAYAJIOM ITyOEePTATHOTO IIEPHOAA, FITH
MOCTETIEHHO YBEIMUHBAIOIIEHCS LIKOJIbHOM
Harpy3Ko#u. Ilo JIAHHBIM MHOTOLIEHTPOBBIX
uccrenoBanwuii [11] HemocTarouHas pu3noIorHIecKas
MIPOAOIDKUTEIBHOCTh CHa (MEeHee 8 YacoB B CYTKH)
XapakTepHa TUTST MTOJIPOCTKOB BO BCEX
paccMaTpruBaeMbIX PETHOHAX.
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Puc. 3. Omeemsi (8 %) Ha sonpoc «naauy (HepsHuuaio) 6e3 NPUYUHBLY

Konmuecto ydaruxcs, HCTIBITBIBAIOIIINX
CHJIBHYIO yCTaJOCTh IIOCIE YYeOHBIX 3aHATHH,
cocraBmsier (9- 17)%. Cpenm neBodek B HameMm
00CNeI0OBaHNN YCTAIOCTh AETEH BBIPAXKACTCA B TOM,
YTO CHIXKAETCA KOJIMIECTBO T€X, KTO «OXOTHO JeaeT
ypoku»: oT 60% B rpymnme Nel 1o 9% B rpynme Ne 3.
YBenuuuBaeTcs MOTPeOHOCTh B CIIAJIKOM «BCET/a» B
rpymmax NeNe 1-3 ot 21% no 40%, 4To Takke MOXKHO
CUMUTAaTh PA3BUTHEM CTPECCOBBIX CHUTyallUd, KOTOpHIE
XapaKTepU3yTcsd N3MEHEHHUEM ITUILEBOTO TOBEACHUS
[8]. Ecnmu B rpymmax NeNe 1, 2 rosoBHyr 00Jb
«MHOTZIa» OTMeYaroT 55% aeBouek, To B rpymme Ne3
yxe 92%, rpymne 4 — 85%. Beerma «moObiTh Ha
BO3JyXe» MOTYT MCHBIIEC MOJOBHHBI OIPOLICHHBIX,
BO3MOXKHOCTB «HHOTIa» CHHKaeTcs oT 62% 1o 45%, a
B rpyme Ne 4 «ecTb BpeMs U OTIBIXa» TONBKO y
27%, ITuk urpsl B TenedoHe «Bceraa» MPUXOANTCS Ha
10 -11 met n 3aTem cHmxaeTcs: rpymmna NeNe 2 (45%),

Ne 3 (25%), Ne 4(18%).[eBouxm camoii Miammeit
TpymIel 2 Kinacca B TeledoH «Bcerga» He WrpaioT. B
paHee TPOBEACHHOM HAaMH HCCIICIOBAHUM BBIIBICHA
cpemHEeW CHIBl TIpsiMas KOppeNsiuA B - Tapax
«BBICHINIAIOCE/ OXOTHO METal0 YPOKHW», «HIPa0 B
tenedon/ 6omut romosay [6,10]. HebmarompusatHeIMu
CUTHaJaMd B (OpMHPOBAaHMM 3[0POBbSl JAEBOYEK
nojxpocTkoBoro mnepuoaa (12-14 ner, rpymma Ne3)
SIBISIIOTCSL  HelmocTatok cHa  (75%  BbIChIMaroTCA
WHOT/Ia), TOJIOBHAs 060k (MHOTAA Bo3HUKAET y 92%). B
rpynmne Ne | Miammux MIKOIBHUKOB 72,4 Y% cunTamu
ceOst 3mopoBbIMH; 24,2% OTBETHIIN «HE 3HAIO»; HO BCE
JETH, KOTOpBIE «WHOTIa» IUIAdyT Oe3 MNpHIHHBI,
OTMETHIIH, YTO CUUTAIOT ce0s 310poBEIMU. B rpymme Ne
3 neBouku 12-14 net orBeTrin, 4To 75% cumTaror ceos
3n10poBbIMH, 6% - «HeT», U 19% 3aTpylIHUIUCH C
OTBETOM.

32%

12%

56%
[ | I[a
B Her
He 3naro

Puc. 4. Omeemwi (6 %) 6 epynne 4 Ha 6onpoc «s cuumaio ceos 300p0BoILY.

Cample B3poCIIBIE PECHOHACHTH (4 rpymma)
MOTYT, O4YEBHJIHO, HanOoJiee OCO3HAHHO BBIPA3UTH
CBOE MHEHHE O 370pOBke (prc 4).

BriBoabl

1. . M3MeHeHUsI cO CTOPOHBI HEPBHOW CHCTEMBI
OTpaXkaloTcs B OTBETaX Ha BONpoc «Brl 0e3 mpuunHbl
wravere (s rpynn NeNe 1,2.3) m «HepBHHYaeTe»
(rpynma Ne4). ITo camooneHKaM COCTOSIHUE «HUHOTAA
BO3pacTaer, a «HUKOIJA» IaJaeT, MPUYeM 3aMETHO
yXe, HaumHas ¢ Bo3pacrta 10-12 mer.

2. HaGmromaercst CHIKEHHE BO3MOXHOCTH
MOJIHOLIEHHOTO BOCCTAHOBJICHHUS BO BPEMs CHA 10 Mepe
B3pOCIICHUsI yyacTHHIl oOcienoBanus. . 3.B rpymmax
NeNe 1, 2 ronmoBHy10 601 «HHOTZ@» OTMEHaroT 55%
JieBoueK, To B rpymre Ne 3 yxe 92%, rpymme 4 — 85%.

4.B BO3pacTHOM acreKTe B TpyIIax J10Jsi OTBETOB
«BCErJa» O COCTOSHHHM AMOIMOHAIBHOTO 3JI0POBBS
(«MHe Beceno») CHIXKAeTCH.

5.B paHHeM 1IKOJIbHOM BO3pacTe JI€TH, OYEBU]THO,
eIlle He CBA3BIBAIOT MPOSBICHUS MHOTHX HETaTHBHBIX
TIPOSIBJICHUIT C COCTOSIHMEM 37I0pPOBbsI, B rpymme 12-14
JIET CUUTAIOT ce0s 30pOBBIMH 75% Y4YacCTHUKOB; 3Ta
CBSI3b CTAHOBUTCS OoJjiee ompejensieMol B rpymme 16-
18 51eT u BciieACTBHE ATOTO ce0sl 310pPOBBIMU CUUTAIOT
56%, 3aTpyaHstoTcs ¢ 0TBeTOM 32 % u 12% OoTTHHOCAT
ce0s K He3I0POBBIM.
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AHHOTALUSA

PasmiraHbIe acIeKTHI HOCIEACTBHI ITEPETOMOB KOCTEH Ta3a y OepeMEHHBIX KESHIIHH MTPECTABIIIOT HAYIHBIH
u HpaKTI/I‘IeCKI/Iﬁ HWHTEPEC HE TOJIBKO IJIA TPAaBMAaTOJIOTOB-OPTOIICA0B, HO U I aKyIIEPOB-THHEKOJIOTOB.

Henan. M3yuuts XapakTep 1 9acTOTY MOCICICTBHIIA MEPEIOMOB KOCTEH Taza y OepeMEHHBIX JKCHIIUH.

ABSTRACT

The different aspects of the consequences of pelvic fractures in pregnant women are of scientific and practical
interest not only for orthopedic traumatologists, but also for obstetricians and gynecologists.

Objective. To study the nature and frequency of consequences of pelvic bone fractures in pregnant women.

KJ'IIO‘IeBBIe CcJIoBa: 6€peM€HHLIe JKCHIIMUHBI, KOHCOJIUIUPOBAHHBIC IEPEJIOMBI Ta3a, KIIMHUYCCKasl KapTHUHA.

Key words: pregnant women, consolidated fractures of the pelvis, the clinical picture.

Material and methods. A clinical study of 81
pregnant women having pelvic bone fractures was
carried out. The average period after the injury and
before the conception was 4.71 years. All in all, 81
pubic, 59 ischial, 23 iliac bones have been broken in 81
pregnant women. In addition, 22 women had
consolidated fractures of the sacrum, 17 of them had
consolidated lobes and 6 patients had one of the
sacroiliac joints. To confirm the existing pelvic
pathology, a clinical examination was performed, the
medical documents (X-rays and tomograms) that were
available in pregnant women were analyzed.

Results. The pain of varying severity prevailed in
93.05% of women in the clinical picture of
consolidated pelvic fractures in pregnancy. Also, soft
tissue asymmetry (36.11%), pelvic bone deformation
(19.44%), shortening of one of the legs (18.05%),
contractures of the hip joints (15.28%), lameness when
walking (13.88%) were reported in pregnancy. The
main complications of the gestation period, the course
of labor and perinatal outcomes were analyzed. A
number of therapeutic measures aimed to the non-drug
correction of the consequences of fractures was
recommended.

The conclusion. The cure of pregnant women
with consequences of pelvic trauma should be carried
out together with a traumatologist-orthopedist.

INTRODUCTION

In recent decades, an increase in the frequency of
pelvic fractures has been recorded among the
population of industrialized countries in the world [1,
2, 3, 4]. The analysis of victims taken into consideration
both a gender and age shows that women of
childbearing period take a significant proportion among
the victims [6, 7].

The treatment and rehabilitation of patients with
pelvic trauma take a long period of time and the
consequences of fractures often remain, one of the most
severe consequences is the deformity of the pelvic ring

[10, 11]. It has been established that post-traumatic
pelvic deformities can have an adverse effect on the
course of the gestational period and intrauterine
development of the fetus [14, 17]. So, in the impaired
normal anatomy of the pelvis in pregnant women, there
is a high probability of the formation of pathological
positions of the head, spine, limbs in fetus which will
require significant efforts to correct them after the birth
of newborns [8, 9, 18]. The severe post-traumatic
deformities of the pelvic ring can be the reason for
making decision of the surgical resolution [12, 13, 16].

OBJECTIVE

To study the nature and frequency of
consequences of pelvic bones fractures in pregnant
women.

MATERIAL AND METHODS

We have 25 years experience in dynamic
observation and treatment of 81 pregnant women with
pelvic fractures, they were included in the main group.
The age of the subjects ranged from 17 to 39 years, the
average age was 27.6 years. We studied the course of
pregnancy, childbirth and perinatal outcomes in 20
pregnant women of the same age interval without
having pelvic fractures who were included in the
control group.

To establish the presence of pelvic fractures in
women of the main group, the analysis of complaints,
anamnesis and a clinical examination were used. The
most important sources of getting information
concerning the orthopedic status were medical
documents (discharge reports, radiographs and
tomograms of the pelvis) confirming the injury, its
nature and the methods of treatment used.

For the analysis of the course of pregnancy, labor
and perinatal outcomes using archival material (the
history of childbirth (form Ne096/y) and exchange
cards (discount Form 113).

In the women of the main group, the terms from
the pelvic injury to the conception were from 1.5 to 17
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years, on average 4.71 years. Among 81 pregnant
women 20 women (25.0% + 10.2) had a bone fracture
of a pelvis, 27 patients (33.33% + 9.6) had a fracture of
two bones, 33 of them (41.67% + 9.02) had fractures of
three or more bones and joints of the pelvis. All in all,
81 pubic, 59 ischial, 23 iliac bones were broken. In
addition, in 22 patients the consolidated fracture of the
sacrum, in 17 women the fused symphysis pubis
fractures and in 13 pregnant women the fused breaks of
one of the sacroiliac joints were registered.

The mechanisms of getting pelvic fractures in
women were the following: the car injury was in
77.79% + 5.5 of cases, the pubic symphysis injury
during the previous labors was in 11.11% + 11.06 of
cases, falling from a height was in 9.72% of women,
the industrial injury was in 1.38% of cases.

The use of the AO / ASIF classification [15]
allowed to distribute the fractures in pregnant women
of the main group as follows: in 80.55% + 1.66 of
women the pelvic injuries were classified as type A, in
15.27% + 10.76 of cases the injuries were related to
type "B", in 4.18% + 1.31 of patients the injuries were
classified as type "C".

In 23.61% + 10.2 of pregnant women, the fractures
of the pelvic bones were accompanied by fractures of
other bones of the skeleton, sometimes they were
multiple. The post-traumatic neuropathies resulting
from the pelvic trauma or at the stages of its treatment
were not registered in any of the clinical observations.
Also, there were no reports of any urological
complaints in the women during the study.

In 34.72% + 9.47 of cases the affected pelvic
fractures were treated surgically, in 65.28% + 6.95 of
cases the conservative methods were used.

Statistical processing of the clinical material
consisted of determining the arithmetic mean (M) and
the arithmetic mean error (+m). The reliability of the
results obtained and the value of the probability (p).
were assessed by the Student's test (t).

RESULTS AND DISCUSSION

A clinical study of pregnant women with a history
of pelvic fractures allowed to establish the nature and
frequency of the main consequences of these fractures.

The pain syndrome which caused the greatest
suffering to women was prevalent in the clinical
picture. The pains were localized mainly in the lumbar
region, sacrum, buttocks, sacroiliac joints, womb, groin
areas. 93.05% + 3.11 of pregnant women reported
about the presence of pain in the indicated localizations.
Before pregnancy, 16.66% + 10.58 of women
complained of the pain in the area of the pelvic bones.

According to the assessment criteria regarding the
visual analogue scale the severity of the pain syndrome
in the subjects ranged from 1 to 6 points, on average 4
points. In all cases, there was a direct correlation: the
more severe fractures, especially multiplanar in the
presence of not completely eliminated displacement
were obtained by the women and the greater cherished
term pregnancy was, the greater degree and duration of
pain was present.

The establishment of asymmetries of paired soft
tissue and bone formations of the pelvis was of great
importance. The presence of such asymmetries was

confirmed the deformities of the pelvic ring [8, 11]. On
examination, the position of the iliac wings, the anterior
and posterior superior iliac spines, the contours of the
greater trochanter of the femur, the correctness of the
sides and angles of the Michaelis rhombus were
assessed. So, in bone deformities of the pelvis in
pregnant women, the smoothness of the greater
trochanter of the femur on the affected side and its
excessive curvature on the opposite side were clearly
determined. Attempting to sit symmetrically on both
buttocks, the body of the women deviated towards the
deformed half of the pelvis.

When evaluating the symmetry of paired bone
formations, the attention was paid to the scars on the
skin left after the introduction of metal structures into
the bones during the surgical treatment of fractures.

It was possible to establish the presence of pelvic
deformities on the basis of the asymmetric position of
its paired formations in 19.44% + 10.69 of women.

In addition to the asymmetry of paired bone
formations, the asymmetry of the gluteal folds was
found in 26 (36.11% + 9.41) of pregnant women. The
prevalence of soft tissue asymmetries over bone
indicated a significant frequency of muscle
hypotension, mainly of the gluteus maximus and
middle muscles. Trendelenburg positive symptom was
considered to be the most reliable symptom of this
pathology which was diagnosed in 18.05% + 10.65 of
pregnant women. In 69.23% + 15.41 of 16 cases, this
symptom corresponded to the half of the injured pelvis.
In 30.77% + 2291 of clinical observations,
Trendelenburg positive symptom was revealed in the
women who had consolidated fractures of the right and
left pelvis simultaneously. In all cases, Trendelenburg
positive symptom was found in pregnant having
consolidated fractures of the lateral sacral masses.

The clinical study of pregnant women in the
supine position was of great importance. Thus, the
loading on the wings of the iliac bones was found in
80.55% + 5.25 of women. The pain in one of the
sacroiliac joint was revealed in 37.5% + 9.29 of
pregnant women. During the study, the pain syndrome
was always intensified palpating the articulation area.
Manual diagnostics was carried out in these 30
pregnant women allowed to establish the limitation of
mobility in the joint in 88.88% + 6.63 of clinical
observations.

The diagnosis of the pelvic joints condition was
accompanied by the palpation of the gluteal muscles.
The particular attention was paid to the projection of
the large sciatic foramen. It is known that a pain and an
increased tenderness on the palpation of this anatomical
region is one of the manifestations of piriformis
syndrome [15]. The painful limitation in the internal
rotation of the thigh of varying severity confirmed the
presence of this syndrome. During the study the clinical
manifestations of piriformis syndrome were established
in 16.66% + 10.58 of women.

The study of pregnant women in supine position
gave the information concerning the length of the legs
and the range of motion in the hip joints. Thus, the
difference in leg length was diagnosed in 18.05% +
10.65 of pregnant women. The difference in leg length
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varied from 0.7-0.8 mm to 3.5 cm, on average 1.5 cm
shortening.

The existing shortening of the leg was the cause of
lameness when walking, and the greater difference in
the length of the legs was, the more noticeable lameness
was marked. The clearly visible lameness was found in
13.88% + 10.63 of women.

The most important consequences of pelvic
fractures in the studied women causing the significant
discomfort were contractures in the hip joints. During
the course of the study, in 15.27% + 10.76 of women
the limited motion in the hip joints were diagnosed
indicating the presence of contractures in them. In all
cases, the painful limitation of the volumes of flexion
and external rotation of the hips which are necessary for
childbirth through the wvaginal birth canal was
determined. The average volume of the amplitude of
the leg flexion in the hip joint in the studied pregnant
women was 73°, the volume of the external rotation
was 22°.

The course of pregnancy and childbirth was
analyzed using archival medical documents in 26.38%
+ 10.06 of cases of 81 studied women. The primiparous
women in the main group were 47.36% + 16.5,
multiparous — 52.64% + 15.79 of women. Twenty
pregnant women 50.0% + 15.81 in the control group
were represented as primiparous women and — 52.64%
+ 15.79 of women were multiparous. Analysis of the
course of the main stages of pregnancy, and the
complications arising in this case, showed that their
frequency in women of the main and control groups did
not have a statistically significant difference and was
comparable. A significant difference was that it was
physically harder for pregnant women with
consolidated bone fractures to bear pregnancy due to
the pain in the pelvis, contracture of the hip joints, and
lameness when walking.

In the presence of these clinical symptoms, an
obstetrician-gynecologist can recommend a pregnant
woman with the consequences of pelvic fractures to
have a consultation with an orthopedic traumatologist,
who will make a decision of having a non-drug
treatment. So, for this category of pregnant women, it
is possible to conduct sessions of post-isometric
relaxation of the muscles of the back, buttocks and
thighs, mobilize the pelvic joints, compensate the
shortening of the leg with an orthopedic insole.

Independently, an obstetrician-gynecologist may
recommend pregnant women to use a prenatal bandage
or trochanteric belt, not to sit in one position for a long
time, dress and undress while sitting, lie on the less
painful side, while bending the knee and hip joints,
avoid walking for a long time, torso bending, lifting
weights, adhere to a diet balanced in the composition of
microelements, engage in physiotherapy exercises
under the supervision of an instructor.

An important distinctive feature of the women of
the main group was that most of them were initially set
up for the delivery only by surgery. Even before
pregnancy, in the process of treating pelvic fractures,
they were often convinced that a future pregnancy
should be resolved by caesarean section, and the
women and their relatives lived with this idea for many

years. When the pregnancy has been born and the due
date of labor is approaching, it is very difficult to
convince them to give birth on their own, since there
are often no indications, even relative ones, for a
cesarean section.

In the analyzed pregnancy, all women of the main
and control groups were delivered at full-term
gestation. The vaginal birth was registered in the main
group in 42.1% + 17.44 of clinical cases, in the control
group it was in 85.0% + 8.66 of cases. The childbirth
by caesarean section was performed in 57.9% + 14.92
and 15.0% + 7.0 of parturient women, respectively.

In pregnant women of the main group among 13
cases of the operative delivery in 9 (71.72% + 15.87) of
clinical observations an indication for surgery was a
recommendation of an orthopedic traumatologist. In all
these cases, the indications for surgery were relative
such as multiplanar deformity of the pelvic ring caused
by incorrectly consolidated fractures of the bones,
pronounced pain contracture of the hip joints with the
limitation, mainly, the volume of active flexion and
external rotation of the hips.

All babies born in the mothers of the main and
control groups were mature and full-term. The average
weight of newborns in the main group was 3557 grams,
their height was 53 cm. In the control group of
newborns, their weight and height were 3640 grams
and 55 cm, respectively. All children were discharged
home from the maternity hospital in the satisfactory
condition.

CONCLUSION

The orthopedic study of pregnant women allowed
to obtain some information about the nature and
frequency of the main symptoms of pelvic pathology
remained after the fractures. They are the following:
pain in the pelvic projection (93.05%), soft tissue
asymmetries (36.11%) and bone deformities of the
pelvic ring (19.44%), shortening of one leg (18.05%),
contracture of the hip joint (15.27%), lameness when
walking (13.88%). The information obtained is not
only of scientific, but also of practical interest and
guides the doctor towards the purposeful identification
of the main symptoms of pelvic pathology, in case that
it is impossible to carry out any objective radiation (X-
ray, computed tomography) to diagnose the
consequences of bone injuries during pregnancy.

It is advisable to conduct pregnancy management
in the women with a history of pelvic fractures together
with an orthopedic traumatologist, who can
recommend and administer a complex of non-drug
therapy aimed to reduce the main clinical symptoms of
the consequences of the pelvic ring injury if it is
necessary.
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AHHOTAIIUA

[IpoBeneH aHamm3 0COOEHHOCTEH MPOAYKIIMH MPOBOCIAIHTENEHBIX MUTOKMHOB IL-4 u IL-13 y nereit c
BepH(DUIIMPOBAHHBIM THarHO30M «IIwieBas ameprusy, IMEIOMUX ""CeKPETaHTHEIN" 1 "HeCeKpEeTaHTHEIH" cTaTyc
no H antureny. [lokaszano, uto y fereil ¢ "HecekpeTaHTHBIM" cTaTycoM cofepykaHue 1L-4 B cbIBOPOTKE KpOBH,
kak Mapkepa Th2 Bocnanenus, B 1,7 pasa Belle, 4eM y aereid ¢ "cexperanTHbIM" cTatycoM. Conepkanue 1L-13
OBLTO TaKKe MOBBIIMIEHO, HO HE CTOJb 3HAYUTEIbHO. Y JeTel ¢ "HeceKpeTaHTHHIM'" cTaTycoM Oosee BBICOKHUI
YPOBEHb COACPIKAHUA TIPOBOCHAIUTCIBHBIX MUTOKUHOB KOppeIupoBal C 0ojiee TSDKENBIM TEUEHHEM
AJUICPrUICCKOT0o BOCHAJICHUA, YTO IMMO3BOJIUIIO CHUTATH OIIPCACIICHUC H anTureHa B ciarone ZleTeﬁ n ux MaTepeﬁ HE
HMHBAa3UBHBIM MapKEpOM B IIPOTHO3€ TEUEHUS AJJIEPIUUYECKOr0 BOCIIAIICHUS Y JETEH ¢ MUILEBOU aJNIEprUuei.

ABSTRACT

Analysis of peculiarities of production of inflammatory cytokines IL-4 and IL-13 in children with approved
diagnosis "food allergy” with "secretor" and "non-secretor" H-antigen status was carried out. "Non-secretor”
children were shown to have 1.7 times higher content of a Th2 inflammation marker, IL-4, in blood serum than
children with "secretor" status. IL-13 content was also elevated, although not so significantly. In children with
"non-secretor” status, higher level of pro-inflammatory cytokines correlated with more severe progression of
allergic inflammation, which makes determination of H antigen in the saliva of children and their mothers a
promising non-invasive prognostic marker of progression of allergic inflammation in children with food allergy.

KutioueBble cj10Ba: TIUIIEBAs ajuIepPTHs, AETH, ITATOKWHBI, aHTUTeH H.

Keywords: food allergy, children, cytokines, H antigen

Bsenenue

NMMmyHONOTHYECKHE ~ HApPYHICHUS  SBISFOTCS
BEAyIIMMH B TATOTCHE3E pPAa3BUTHA AaTONWYECKHUX
3a0oneBaHnil ¢ mpeobnmamanueM Th2-3aBHCHMOTO
HMMYHHOTO OTBETa, YTO IPHBOAUT K W3MEHCHHIO
MUTOKHHOBOTO TpOoQuisi B CTOPOHY  BBICOKOH
npoaykiuu uHTepnedkuHos 4 u 13 (IL-4 u IL-13), a
Takxe cnenupudeckux IgE-anturen [1].

IL-4 sBisieTcss TUMHYHBIM MPOBOCHAINATEIHHBIM
IIUTOKHHOM C IIMPOKHM CIHEKTPOM OHMOJIOTHYECKOH
AKTHBHOCTH, YYaCTBYeT B PEaKLUSIX BPOXKICHHOTO M
MPUOOPETEHHOTO UMMYHHUTETA, CTHMYJIMPYET
NpoayKIUIo aHTHTen Kiacca IgE akTuBupoBaHHBIMH
B-mamdormramn  [2]. IL-13  ¢yHKIMOHANBHO W
CTpykTypHO cxomeH ¢ IL-4 u omnocpenyer psn
(hu3MOIIOTHYECKUX U3MEHEHNH TaKHMX KaK, MTOBBIIICHNE
yposas IgE, yBenndenue urciaa 303MHO(UIOB, TYYHBIX
KJIETOK, HHAYLHpYeT nposmdepanuio B-mumbonnTto
B IIPOIIECCE MMMYHHOTO OTBETA U MEPEKITI0YaeT CHHTE3
IgG4 na IgE, a Tak »xe MOXeT crnocoOCTBOBATh
pa3sBuTHIO  aHaduIakTHYecKux  peakmmid.  [3].
HccrnenoBanmst TOCHEOHUX JIeT TOKa3alH, dYTO
AMUTENNH OGapbEepPHBIX OPraHOB MPH HAPYUICHUH €ro
LEJIOCTHOCTH CIIOCOOEH NPOJYLHPOBATh MOJICKYJIbI,

Ha3bIBaCMbl€ TKAHEBBIMU LINTOKUHAMU, Takue Kak IL-
25 n IL-33, TuMuYecKuil cTpOMaNbHBIA THM(OTIOATHH
(TSLP), koTopple B CBOIO OYepeAb AaKTUBUPYIOT
MpOAYKIHI0 MUTOKUHOB IL-4, IL-5 u IL-13 xreTkamu,
He Hecymmmu Mapkepsl Th2 [4]. Dtum  xietku
IOy YHIIN Ha3BaHHE MM OUTHBIX KIIETOK
BpoxkaeHHoro mmmynutera 2-ro tuna (ILC2) wuz-3a
SKCIOPECCHM HAa WX  IIOBEPXHOCTH  MapKepoB
mumponuro CD161, CD127 u CD25 u crioco6HOCTH
cuatesupoBats Th2 tmrokuusl [5]. TloBblmieHne
yposneii IL-4, IL-5 u IL-13

B pe3yiapTaTe MX CHHTE3a JUMQOUITHBIMU
KJIETKaMHM BPOXJIEHHOTO MMMYHHMTETa 2-r0 THIA
MOJKET BBI3bIBATh IEpEKIOueHre B-kneTok Ha cuHTE3
IgE 6e3 yuactus kmaccmueckux Th2 [6-8], To ecTh

aktuBaimio  ILC2 1o cmekTpy CHHTE3MpYEeMBIX
LUTOKMHOB HaromuHarommux Th2 [9].
CymecTBeHHass poib B 3TOM  Ipolecce

MPUHAIICKAT MUKPO(MIOpE KUIICYHHUKA, H3MEHEHUS
KOTOPOH B MEpBBIC THH JKU3HU peOCHKa MOTYT OBITh
OIHIM ®3 (aKTOPOB, NPUBOMAMINX K HaAPyIICHHIO
HMMYHHOTO OajlaHca, KHIIEYHOrO0 TOMeocTa3a u
3aepkke (OpMUPOBaHUS KuiedHoro Oapbepa [10-
13]. IIporpaMMupoBaHyie KHUIMIEYHOW MHKPOOHOTHI CO
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CTOPOHBI OpraHu3Ma peOeHKa KOHTPOJIUPYETCs, B
YaCTHOCTH, JKCIIpeccuell reHoB (yKo3uiaTpaHcdepas
FUT2 u FUT3, orBewarommx 3a CHHTE3 CTPYKTYp
TJINKOTONOB, aHTUreHoB rpynn kposu ABO (H
antured) u Jlptonc. FUT2 reH MoxeT NpOSBIATH
nomuMopdu3M, 9TO BEAET K M3MEHEHHUIO SKCIPECCHHU
(hyKO3WIIMPOBAaHHBIX OJIMTOCAXapHUAOB B HKEHCKOM
MOJIOKE W B MYITMHAX CIU3UCTHIX obomouek. [14]. Otu
OJIUTOCaxapH/bl BBITIOJIHIIOT POJIb MPEONOTHKOB ML
CHMOHMOHTHBIX MHUKPOOPTaHU3MOB U SBIIIFOTCS YaCThIO
BPOXKACHHOTO HMMYHHTETA, TPEISTCTBYS aJIre3nu
MaTOTEHHBIX MHUKPOOPIaHU3MOB K DIUTEIHATBHBIM
KJIeTKaM KullledHHKa. CHHXKEHHE B TPYJHOM MOJIOKE
KOJIMYECTBA U pa3HOOOpa3Msl OJIMIO- U MOJIUCAXapHUIOB
BeJIET K COKpAlllCHUIO KaKk MEXBHJOBOrO, TaK U
BHYTPHUBHJIOBOTO pa3HooOpa3us KHIIEYHOH
MHUKpPOOHOTHEL. PeOeHOK mosydaeT nepBble CHMOUOHTEI
Onmaromapst BEpTHKAJIbHOMY IIEPEHOCY OT Martepw,
MPOXOS POJIOBBIC IYTH U Yepe3 TPyAHOE KOPMIICHHUE.
B ciyuae mcmonb3oBaHHMA KecapeBa CEUCHHS Y HETO
(dhopmupyercss MHKpOOHOTa ONM3Kasi K MHKPOOHOTE
KOKM MaTepH, OTMEYaeTcsl CHIDKCHHE MHUKPOOHOTO
pa3Ho00Opasus, 3a7epkka KojJoHu3anuu Bacteroides u
noumwkenusii  Thl oteer [15]. HemaBHo ObuLTO
nokasano, 4yro nonmumopdusm FUT2 rena sBnsercs
[IPUYUHON TEHETUYECKOM IPENpacloIOkKEHHOCTH K
MOBBIIIEHHOMY PHCKY alJIeprUuecKux 3a0osieBaHUi
[16]. Bo3moxHOCTh HCCIIeTIOBAHUS
MMMYyHO(EpPMEHTHBIM MeToJ0M Hanu4usa H anTureHa s
CJIIOHE J€JTaeT AOCTYNHBIM U IIPOCTBIM OIpEIeNICHNE
CEKPETOPHOT0 CTaTyca KaK MaTepH, Tak W peOcHKa,
crpanatoutero I1A [13].

Llenpto  HACTOSIIETO  HCCIIEAOBAHUS  CTAJIO
M3y4YeHHUE 0COOCHHOCTH TIPOIYKIIUH
MPOBOCHAINTENBHBIX HUTOKUHOB IL-4 u IL-13 y nereit
¢ "HecekpeTaHTHBIM" M "cekpeTaHTHBIM" cTarycoM H
AQHTHUT'€HA TIPY THIIEBOM aJUIePrUm.

Martepuansl 1 METOBL:

PabGora BemmosHeHa Ha 0a3e  OTHeNCHHA
UMMyHoJoruH 1 ayeprosiorun bonsauie! [THI] PAH
u nabopatopun MOJeKyIsipHOH Menunuabl W OIIb
PAH, B pamkax TocygapcTBeHHOro 3agaHus IO
nporpamme Ne 0576-2020-0003, mocne moamucaHus
poauTensiMi  TOOPOBOJBHOTO  MH()OPMHPOBAHHOTO
corjacusi W OJOOpEHHS JIOKAIBHOTO 3THYECKOTO
komuteta b IIHI[ PAH. Ha mepBom srtame ObuIO
obcnenoBano 234 pedenka B Bo3pacte ot 0 10 6-Tu et
c KIMHAYECKIMHA MIPOSIBICHUSIMH MUIIEBOI
HETIePeHOCHMOCTH, HNMETOIINX OTATOLCHHBII
aKymIepCKUA W aJUIEPTOJIOTHYECKHH  aHaMHE3HI.
Bepuduxammst nmumarHoza [17, 18] ycranoBwmiia
UCTHHHYIO NHIIEBYl0 amiepruto y 104 npereif, u3
KOTOpHIX y 19-Tu nerelt B citone He omnpeaensuics H-
AHTHUTEH, TO €CTh OBbLI OmnpeseneH "HeceKpeTaHTHBIH"
CTaTyC M OHHM COCTAaBWIIN 1-10 IpyIIy HAOIIOICHHUS.

MeTo0M city4ali-KOHTPOJIb Oblita chOpMUpOBaHa
2-1 rpymmna Habmonenus (N=20), B KOTOPYIO BOILIA
JIeTH "CEeKpeTaHTHOro" cTraTyca, C IOJIOKUTEIHHON
peakiuueit B cioHe H-anTurena, Takke B Bo3pacte OT
6-T MecsiieB 110 6-TH JeT ¢ BepUDUIMPOBAHHBIM
nuaraos3oM [TA.

B rpynmy koHTpoms ObUIM BKIIOYEHBI YCIOBHO
3nopoBeie fetu (N=10) B Bo3pacte oT 6-TH Mec. 10 6-

TH JIeT 0e3 KJIMHHKO-T1a00paTOPHOTO MOATBEPKICHUS
aIePrUIECKUX 3a0oseBaHuH u HMMEIOIIHX
"cexperaHTHBIN craTyc" H anTurena.

Jereii no rona B 1-0it rpynmne HaOnroaeHUs OBLIO
6, Bo 2-0i1 - 8, B TpymIe KOHTpoIs - 7.

B nccneioBaHme He BKITIOYAINCH JIETU C TEKYIINM
000CTPEHNEM KOXKHBIX U PECTIMPATOPHBIX POSIBICHAH,
C  JaKTa3HOM  HEJOCTAaTOYHOCTHIO,  IICITUAKHCH,
BOCIIAJINTEIbHBIMH 3200/I€BaHUAMH KHIICYHHKA. Bee
net 1 wm 2-oif rpynn Habmomenus (M.-21, m.-18)
HaXOJWINCh B COCTOSHUM PEMHCCHH, HE TOJydald B
TedeHue mnocienHux 3-X mecsueB Tonmueckue I'KC
(TITIOKOKOPTUKOCTEPOUIBI), Ipe- M NPOOHOTHKH U
aHTHOAKTepHaJbHbIE Tpenaparsl. OTH AETH HMENn
cienyomye  (GakTopel  pHCKa: OTATOLICHHAs
HACIIeZICTBEHHOCTh Oblia y 34 neteii (87,1%), B 2 pasa
yame Mo JIMHUM MaTepu: TOKCHKO3bl OepeMEHHOCTH
peructpupoBanmucb 'y  46,1%,  mepeHeceHHbIE
nHpeKkunoHHble  3a00NE€BaHUS €  NPUMEHEHHEM
AHTHOMOTHKOB BO BpeMs OepemeHHOCTH y 28,2%.
Ponmopaspemenne 'y  Bcex  AeTed  MPOXOIHIO
€CTECTBEHHBIM IIyTeM. 32 peOcHKa WMEIH TIpyJHOE
BCKapMJIMBaHHE 0 6 MecsleB, 7 AETeH C poXICHUS
OBUTH Ha UCKYCCTBEHHOM BCKapMuMBaHuu. Y 29 nereit
(74,3%) w3 39 (1 u 2 rpynn HaOMIOMCHHS), KOXKHBIC
NpPOSIBJICHUS] BO3HHUKJIM B TEUEHHE IEPBBIX 6-TH
MecsleB Ku3HH, y 10 - K KOHIly TepBOro roja.
l'acTponHTeCTHHANbHBIE MPOSBIEHUS, Hapigy ¢
KOXHBIMH, IMEJIH MeCTO y 26 neteit (66,6%).

B ananmse KpoBH 303MHOGMIBI ONPENEISUTICE Y
BcexX Herell ¢ Bepu(UIMPOBaHHEIM auarHo3om ITA -
6omee 100 xr/Mka (p < 0,05), oommit IgE - 241+64
ME/ma (p < 0,05), 9To MOATBEPKIANO aJUIEPTUIECKUI
IgE-3aBuCHMBIIl TeHe3 KIMHUYECKHX IPOSIBICHUI
MUIIEBOM ajlJIepruu.

B mpoBea€HHBIX HAMH HCCIENOBAHUSAX IpPHU
OTIpeJIeNIEHNH CTIeIU(PHUECKOT0 UMMYHOTI00ynnHa E
(sIgE) meromom ImmunoCAP O6puta ycTaHoBIIeHa
amnepruss K Oenkam KopoBbero Mosioka B 71,6%
cilydaeB, K Oejkam KypuHoro siina - 59,1%, k peibe -
23,5%, x nwenuue - 22,9%. Hapsay c nuiieBsIMu
aJulepreHamMu, B KpoBHW BbIABWIMCH SIgE k mbuibie
6epesbl y 24,6%, K KIeImam JoMallHeH MbITH 1 IIepCTH
KOIKH — y 22,7%, k rpubam poaa Candida - y 18,4%.
CrangapTHbIe HCCIeJOBAaHUS OMOJIOTHIECKOTO
MaTepHaja IPOBOIAWIHN B KIMHUKO-IHArHOCTUIECKOH 1
6axrepuonorndeckoii maboparopusx b ITHI[ PAH mo
MEeTOUKaM, YTBepkieHHbIM M3 P®. Onpenenenue H-
aHTUIEHa B CIIOHE npoBoauiau MeronomM MDA ¢
HCTONB30BaHNeM Habopa peareHTOB «[ pymmocmory
00O «I'ematoinor», Poccus.

Omnpenencaue ypoBHs obmero IgE B criBopoTke
KPOBH OCYLIECTBIISUIM METOJJIOM UMMYHO(EPMEHTHOTO
aHamu3a C UCIOJb30BaHUEM TecT-cucteMbl HDA-
o6mmii IgE 3A0 «Ankopbuo» (r. Cankr-IlerepOypr).
ConeprkaHue NpOBOCHATUTENbHBIX HUTOKUHOB 1L-4 u
IL-13 B CBIBOPOTKE KpOBH OTpeIeNAIN
HMMYHO(QEPMEHTHBIM METOAOM Ha AaHAIU3aTope
MULTISKAN FC (Thermo Scientific Microplate
Reader, CIIIA) mno weromuke, TmpuaraeMod K
TECTOBBIM cucTeMaM mpousBoactBa 3A0 "Bexrop"
(HoBocubupck).
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Crarucrtuueckas 00paboTka IPOBOAMNIACH C
UCIIOJIb30BaHUEM MAKETOB CTATUCTHUYECKUX MPOrpaMMm
Statistica 8. OTnMuYMs MeXAy TpynnaMd CUHTAIUCH
noctoBepHbIMU Tipu p < 0,05.

PesynbraThl HccnenoBaHus M UX 00CYKAECHHE

[Ipu cpaBHEHNH KIIMHIYECKUX MPOSBICHUH OBLIO
OTMEYEeHO, dYTO0 y jgereil lrp. HabmromeHuUs
pacnpoCcTpaHEHHOCTh KOXKHBIX MPOSIBICHUI M YacToTa
o0ocTpeHnit KOJKHOTO Tporiecca ObuIa B 2,2 pasa BEIIIE,
yeM Yy nered '"cekperaHTHoro" craryca. Tak,
pactpoctpanenHocts mo mkare SCORAD y nereit
Irp. coctaBuna 28+4,3%, y nereii 2rp. - 14,1+2,3%.

Pomurenn 1rp. HaOmopeHHs dyamie HapylIaiu
THIIOAJICPTEHHYI0 JAMETY W TUIIOaJUIEPIeHHBIN OBIT,
4TO HAILIO OTPaKeHUE MPU U3YUEHUH KadecTBa )KU3HU
y HHX C WCHOJb30BaHHWEM BpaueOHON Bepcuu
ompocauka QUALIN [19]. OOmmii Oannm kauecTBa
xkm3Hn  gereir (KOK) mo pesymeraram  BpadeOHOU
tdopmer onpocarka QUALIN cocrasmi: y mereit 1rp. -
3,6+0,9 Gamta, y mereit 2rp. - 4,0£0,2, y mpakTHIECKH
3mopoBeIX - 4,5+0,2 (p<0,001), 9TO yKa3pBaJO Ha
JIOCTOBEPHOE CHU)KECHHE KK y JeTen
"HeceKkpeTaHTHOro" craryca. Takke ObUIO MOJyYeHO
JIOCTOBEPHOE CHIDKEHHE TIOKa3aTesls 110  IIKaye
«IloBenenue u odmenue» (4,8+0,2 — y 370pOBBIX U
3,9,£0,3 — y ngereil "HecekpeTaHTHOTO" cTaTyca,
p<0,001 ) m npu ouenke «HepBHO-TICUXUYECKOTO
pa3BuUTHS ¥ HU3HMYECKOTO 310pOBbs». Tak, y 370pOBBIX
neTelt mokaszaTens coctaBun 4,6+0,3 Oamna, y mereit 1
rp. - 4,1+0,3, y mereii 2 rp. - 4,4+0,2 (p<0,001).

Panee HaMu OBUIO NOKA3aHO, YTO CIFOHA MOXET
CTaTh MH(OPMATHBHOHW OHMOJIOTHUYECKOH >KHIIKOCTHIO
JUISL M3YYEHHs CTENIeHN HapyIIeHHS MUKPOOMOLEHO3a
HE TOJBKO MOJOCTH PTa, HO M KUIICYHUKA, OTpakas
Ka4eCTBEHHOE U KOJIMYECTBEHHOE M3MEHEHHE COCTaBa
MHUKpO(JIOphl Kak y jAeTeld ¢ "HeceKpeTaHTHhIM" |
""cekpeTaHTHBIM" cTaTycaMy, Tak U 'y ux Marepeit [13].
IIpumedaTensHO, YTO 3TH  W3MEHEHHUS  OBLIH
WJICHTUYHBIMH MEXIy JEeTbMH W WX MaTepsMHu.
Hapymenns MukpoOHOIEeHO3a CIH3HUCTBIX IOJIOCTH
pTa W KHUIIEYHWKA YKa3blBaJlO Ha CHIDKCHHUHU

METabOJIMUECKOH aKTUBHOCTH OuduaymOakTepuii 1
JaKTOOAKTEpHUH, a TaKKe IIOSBJICHHE INTAMMOB C
W3MEHEHHBIMU (EPMEHTATUBHBIMU CBOICTBAMU M O
TIOBBIIIEHUH METa00JINYEeCKOW aKTHBHOCTH YCJIOBHO-
MIATOTeHHOW (JIOPBI, YTO MOATBEPXKIAIO KIIOYEBYIO
pOoNIb MHKpPOOHMOTHI B CTaHOBJIEHHHM TOMEOCTa3a M
MMMYHHOHU CHCTEMSBI y aeteit [20].

Amnanms ypoBHs obmero IgE B ceiBopoTke KpoBH
meteil  "HECEKpEeTaHTHOro" cTaryca BBIIBHII €T0
3HAYNTENIbHOE IOBBIIIeHHE - 387,85 +£83,4 ME/Mn. YV
neteit ¢ "CeKpeTaHTHBIM' CTaTyCOM YPOBEHBb OOIIEro
IgE ObUT Takke MOBBIIICHHBIM B cOCTaBWI 169,45+44 2
ME/mn, B rpynme koHtpons - 39,12+24,5 ME/mn
(p<0,001).

Wzyuenue YPOBHS MPOBOCHAIUTEIBHBIX
LIUTOKMHOB I10Ka3aJ0, YTo y AeTed 1rp. HaOmoneHus
cogepkanue IL-4 B CBIBOPOTKE KpOBH  OBLIO
MOBBIIIEHHBIM M cocTaBuiao 15,97+7,4 nr/mi,mo
CPaBHEHHIO C TPYIITON KOHTPOIIS - 2,5340,55 ( p<0,05)
u B 1,7 pasa Bble, 4emM y jaered 2-od TIpyIIbl
HaOmoaenus - 9,04+ 2.4 nr/mi.

VYposens IL-13 Taxke ObUI MOBBIIICHHBIM, XOTS 1
He 3HauumtenbHo - 41,12+1232 nr/mn B 1 rp.
HAOJIONEHUSI M COOTBETCTBEHHO BO 2-0M TIp
34,11+ 7,18 u rpynme kouTposs 31,12 £ 12,32 nr/mi.
(p<0,005).

ITosermenue IgE y mereit ¢ ITA conpoBoxanoch
yBenuueHueM coxaepxkanus IL-4 wu  IL-13, wuro
CBHETEJILCTBOBAJIO 0 peobnananuu Th2-3aBucnmoro
MMMYHHOI'O OTBETa y JIeTel Kak "CEeKpeTaHTHOro", Tak
U "HecekpeTaHTHOro" craryca npu I1A.

[Ipn H3Y4YEHUH KOppemsiuuil MEXAY
mokazarersvu obmiero IgE u IL-4 u obmero IgE u IL-
13 B CBIBOPOTKE KpOBM JeTel C "HeceKpeTaHTHbIM"
CTaTyCcoOM, BBISBICH IOJIOKUTENBHBINA KOA(QHUIHEHT
KOppEeJILIMY, COOTBETCTBEHHO T 0,82207 wu
r=0,605356 npu p<0,001.

VY nereii "cexperanTHOro" craryca Ko3¢GUIUEeHT
Koppensiuuu Obul HUKe - cooTBeTcTBeHHO 1=0,603408
u 1=0,479845 nmpu p<0,001

Tpagpux koppenayuonnoi ceazu mexcoy IL-4 u obwum IQE y demetr "cexpemanmuoeo” cmamyca
(epaghux 1)
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Tpagpux koppensyuonnou ceszu mexcoy IL-4 u oowum 1QE y demeii
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Kosgppuyuenm xoppensyuu - 0,82207

W3 npeacTaBneHHBIX JaHHBIX clienyeT (rpaduku 1
u 2), 4ro KOA(PPHUIMEHT KOppelsiUH y JeTeil c
"HecekpeTaHTHBIM" cTaTycoM Mo aHtureny H B 1,4
pasa BBllIe, YeM y JeTel ¢ ""ceKpeTaHTHBIM" CTaTycoM
M OTO TIOKa3bIBAE€T CBSI3b MEXKAY YPOBHEM
MPOBOCTIVINTEIBHBIX LUTOKUHOB u  o0muM
nMMmyHormoOyanHoM E. Takas ke 3aKOHOMEPHOCTb
MPOCIIEKHUBANACh M TPU aHAIN3€ KOPPEIAHOHHBIX
CBSI3eH MEXIy NPOBOCHAIUTEIBHBIMA [UTOKHHAMH
CBIBOPOTKH KpOBHM JeTei ¢ "HecekpeTaHTHBIM" u

""ceKpeTaHTHHIM''CTaTyCcOM u YPOBHEM
KOPOTKOIETIOYEYHbIX JKUPHBIX KuCIoT B kane (KXKK),
KOTOPbIE  BBINOJHAIOT MHOXECTBO (QYHKIHMH B

OpraHu3Me, U C TOUKH 3PEHHUsI MUIIEBAPEHUS SBIISIIOTCS
OJJHUIMHU W3  TJIaBHBIX  CyOCTpaTOB  TNHTaHUS
KOJIOHOIINTOB KHIIIEYHON CTEHKH deiaoBeka [21-24],
YTO TIO3BOJIIET COXPAHATH IEIOCTHOCTh JIUTEIUS
KAeyHoro  Oapsepa. OCHOBHBIMH — NPOIYKTaMHU
MeTabonm3Ma JaKTo- B OUUIo0aKTepHil SBISIOTCS
YKCyCHasT U MOJIOYHAsT KHCIOTBL. OHH pEeryiIupyroT
BOJIHO-COJICBOH W  KHCJIOTHO-IIEIIOYHOW  OajaHc,
MPEmITCTBYIOT aJile3Wd MAaTOTeHHBIX H YCJIOBHO-
MATOTEHHBIX ~ OakTepwii, CO3/1al0T  ONTUMAaJbHbBIE
yCIOBUSL JJIL  pOCTa TOMYJBSIIMM W aKTUBHOCTHU
HOpMasbHOU (utopsl [25, 26]. KoppensunoHHas CBS3b
mexay IL-4 m ykcycnod xucioroit (C2) y mereit
"cekperanTHoro" craryca (r=0,33021) okazanace B 1,9
paza  HIDKE 1O CPaBHEHUIO c JIeTbMU
"HecekperaHTHOTO" craryca (r=0,63378) mpu p<0,005,
YTO TOATBEPKIACT B3aWMOCBSI3b BOCHANICHUS H
MHUKPOOHOIIEHO3a KHUIIICYHUKA.

3akiroueHue.

[umesas ayuteprusi COXpaHsIeT CBOIO 3HAYMMOCTD
JUIA JIeTed paHHero BO3pacTa, MMEEeT dYalle BCEro
KIIMHUYECKHE TIPOSBICHHUS CO CTOPOHBI KOMHBIX
TTOKPOBOB " COIIPOBOXKIAETCS  HApYLICHHEM
MHUKpOOHOTIEHO3a KHIISYHHKA. v neren C
"HeceKpeTaHTHBIM" CTaTyCcoM H-anTurena
YCTaHOBIICHO CHIDKCHHOE CoJllepKaHue Oupumo- u
nmakToOakTepuii B (eKaNMAX W IIOBBIINICHHOE
coJiep>KaHue MPOBOCMATUTENbHBIX LUTOKUHOB L4 u

IL13 B CBHIBOPOTKE KpOBH, YKa3bIBalolllee Ha CBA3b
(YHKIMOHAJIBHBIX ~ OCOOCHHOCTEH  MHKpPOOOB  C
IIUTOKMHOBBIM CTaTycoM. Takue U3MEHEHHs ABIISIOTCS
OCHOBOHM CYOKIMHMYECKOTO BOCHAJICHUS CIU3UCTOMH
KHIIEYHUKA W BBICOKOTO pHUCKAa (HOPMHUPOBAHUS
numeBo  amtepruu. [20.  21]. TloarBepxnaeHa
B3aMMOCBSI3b MOBBIIICHHON KOHIEHTPAIIMKA OOIIero
IgE 1 mpoBocnanuTeNnbHBIX IUTOKUHOB

IL-4 wu IL-13. Tloxyd4eHHBIE pe3yIbTATHI
TIO3BOJIIIH paccmarpuBartb MPOIYKINIO
HPOBOCTIAIUTEIBHBIX LUTOKHHOB, WU3MEHEHHS

merabonmm3zma KKK B kauecTBe BakHBIX (DaKTOPOB
MaTOT€He3a pa3BUTHS NUUIEBOM aluIepruu y JeTeu
"HeceKpeTaHTHOro" craryca W Jald BO3MOXHOCTb
(bopMupoBaTh Ipynnbl pucKa myTem omnpexaeieHus H
aHTUIeHa B CIIOHE OyAymux Marepeil u y
HOBOPOX/ICHHBIX.

KoH¢pnukT uHTEpecoB. ABTOPHI HE 3aABIAIOT O
KOH(JIMKTE HHTEPECOB
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3HAHMUSA, HABBIKM U KOMIIETEHIIUA CTYJAEHTOB U PABOTAIOINUX MEJICECTEP,
AKYHEPOK 1 HTHCIIEKTOPOB OBIIECTBEHHOT O 3IPABOOXPAHEHUS 110 HAZI3OPY "
KOHTPOJIIO 3A BHYTPUBOJIBHUYHbIMHA WHOEKIIUSIMHU
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AHHOTALMUSA

Jlyisi mOBBINIEHUS OE30MaCHOCTH M KayecTBa MEIHUIIMHCKOM JEATCIBHOCTH CYIIECTBYeT MeIUIUHCKHUN
CTaHIapT NMPOGUIAKTUKA ¥ KOHTPOJISI HO30KOMHAIbHBIX MH(EKIMHA. BBeseHHe KOHIICTIIUN TPEBEHTUBHBIX MEp
HalpaBJICHO Ha CHUIKCHUEC PUCKA HAHCCCHUA YapOB, IOPE30B, BMECIIATCILCTBA C TIOMOIIbIO MUKPOMHBA3UBHBIX U
MHBa3WBHBIX METOAOB, a TAKKEC Ha OUCHKY aKTUBHOCTH WUJIM YCIIYTHU U UX PUCKA IJId MallUCHTA.

Heab: U3y4uTh U OIICHUTH 3HAHUSA METUIIMHCKUX PaOOTHUKOB - MeJICECTepP U aKyIIePOK, a TAaKXKe CTYICHTOB
o yxoay, aKymepoK U HHCIICKTOPOB O6H.[€CTBCHHOFO 3ApaBOOXPAHCHUA, O HOpMaTHBHO-HpaBOBOﬁ baze JUIA
HaJA30pa U KOHTPOJIA HH(i)eKI_[Hi/'I, CBA3aHHBIX C MeI[PIL[PIHCKOﬁ IIOMOIIBIO.

Marepuanbl: HaceleHHE B LEJIOM OXBaTWiIO 362 pecrnoHAeHTa. MeTonbl: TEOPETUUYECKUI aHaIu3,
CTaTUCTUYCCKHUE MCTO/BI, rpa(blzlqecm/le 1 COIHUOJIOTHMYCCKHE MECTOOBI. CTaTUCTHYECKUH HpOFpaMMHBIﬁ IIaKeT -
IBM SPSS mis Windows, v.20.0 - rcrionp3oBaics st 00pabOTKA TaHHBIX.

PesyasTatsl: Bemonaensl TpedoBanns [ToctanoBienus Ne 3 MuHmcTepcTBa 3ApaBOOXpPAaHEHUS OT 8 Mas
2013 r. geiictByeT mo cocrosHuio Ha 11.05.2013 r. crmeayromum o6pa3oMm (cooTBeTcTBeHHO 43,20% st
padotatonmx u 50,70% i CTYAEHTOB), HO pabOTAIOIIKME CICIUAIUCTH IEMOHCTPUPYIOT OOJbIle 3HAHUN O
IpaBUiIax, TpeOOBaHMS MO UCCIEAOBAaHUIO HOCUTENILCTBA IpHU renatute B cobmonensl, padoune CrieruamucTsl
yare UcCeyloTess Ha Hannuue renatura 1 BUY-undexunii no cpaBHeHHto co cryaeHtamu (79,90% npoTtus
59,50%).

BoiBoabl: [IpakThueckue MEIUUMHCKUE CIEUUATUCThl UMEIOT 3HAYUTEIbHYIO Pa3HUIly B UMMYyHHU3aluu
npoTHB renatuta B u MmeHee ummyHm3uposans (49,80), yem B ucciregoBanmu (81,80). PaboTtarone MequnHCKHE
paboTtHuKkHu 6onee nHPpopmuposasl (81,30%) o cucTeMe yTHIM3AaUKN OTXOA0B, YEM Te, KTO B HACTOSIIIEE BpeMs
npoxoaut obdydenue (30,40%). 'enatur C, I'enatut C, BUY / CIIU/] mocne 3apaxenns osutn y 40,70% pabounx
n 19,40% cTyneHToB.

SUMMARY

To improve the safety and quality of medical activity, there is a Medical Standard for Prevention and Control
of Nosocomial Infections. The introduction of the concept of preventive measures is aimed at reducing the risk of
bumps, cuts, interventions using microinvasive and invasive methods, as well as assessing the activity or service
and their risk to the patient.

Objective: To study and assess the knowledge of health professionals - nurses and midwives, as well as
nursing students, midwives and public health inspectors, about the regulatory framework for the surveillance and
control of infections associated with health care.

Materials: the general population covered 362 respondents.

Methods: theoretical analysis, statistical methods, graphic and sociological methods. A statistics software
package - IBM SPSS for Windows v.20.0 - was used to process the data.

Results: The requirements of Decree No. 3 of the Ministry of Health of May 8, 2013 have been met. As of
May 11, 2013, the following is valid (43.20% for working people and 50.70% for students, respectively), but
working specialists demonstrate more knowledge about rules, the requirements for the study of carriage in hepatitis
B are met, workers Specialists are more often examined for the presence of hepatitis and HIV infections compared
to students (79.90% versus 59.50%).Conclusions. Medical practitioners have a significant difference in
immunization against hepatitis B and are less immunized (49.80) than in the study (81.80). Working health care
workers are more informed (81.30%) about the waste management system than those currently undergoing training
(30.40%). Hepatitis C, Hepatitis C, HIV / AIDS after infection were in 40.70% of workers and 19.40% of students.

KiroueBbie ciioBa: crangapT, I/IH(i)eKIII/II/I, CBA3aHHBIC C MeIlHIIPIHCKOﬁ NOMOIIbIO, 'OCIIUTAJIBHBIC I/IH(i)eKL[I/II/I,
H€3I/IH(1)€KIII/IH, J3KCIIO3UIIUA

Key words: standard, infections associated with medical care, hospital infections, disinfection, exposure

Beenenne: IlocranoBnenue Ne 3 Munuctepcrea  11.05.2013 u  HampaBneH  Ha  COKpalllEHHUE
3apaBooxpaneHuss oT 8 masg 2013 r. BCTynui B CWily  BHYTpHOONbHWYHBIX WHOekunii (BBU), moBbimeHne
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6e3omacHocTH u KavyecTBa MEIUIMHCKON  MH(EKIMii, CBI3aHHBIX C MEIUINHCKOI OMOLIBIO.

JIeSTeIIbHOCTH. Beenenue KOHLICTILIUH Marepuanst n mMeroanl. O0mias 4HCICHHOCTD
npodUIaKTHYECKUX MEp HAIpaBJICHO Ha CHIDKCHHWE  HaceJIeHHs BKJIIOYaeT 362 ciaydailHBIX peCHOHIEHTa B
pHCKa MOKaJIbIBaHUs, COKpAILEHWs, BMEIIATEJIbCTB C  CIEAYIONMX TIpyINmnax: paboTaiolue MeICcecTpHl,
MOMOIIBI0  MHUKPOWHBAa3MBHBIX W HMHBAa3WBHBIX  aKylIepkd - 260; cTyneHTbl (MEICEeCTphl, aKyllIepKH,
METOZIOB, a TAKXKE Ha OICHKY JECHCTBUN WIH YCIIyT U UX ~ CaHUTapHEIC WHCTIEKTOPBI) -102. MeTtoasi:
pucka s marmenta (1,4,5,6). HeoOGxommmoe — TeopeTHUeCcKWi aHaIM3, CTAaTUCTHYECKHE METOJBL,
000pyJOBaHHE U BO3MOXKHOCTH IUIS €T0 NMPAaBMWIBHOTO  TpadU4ecKHe W COLMOJOTHYECKHEe  METOIBI.

HCIIOJIB30BaHUS TTO3BOJIAIOT IPOTHO3UPOBATH PHCK H

Craructuueckuii mporpaMMHubii maker - IBM SPSS

METOABl  JeiicTBUA B KOHKpeTHO#  curyammu. uit Windows, v.20.0 - ucrniomb3oBascs s 06paboTKu
Be3zomacHasi yTUIU3aNuMs OCTPBIX MPEAMETOB SIBISICTCSl  TaHHBIX. J[Is  BceX  BBINMOJHEHHBIX  AHAJINU30B
94acThIO 00S3aHHOCTEH METUIIMHCKUX YUPEIKICHUI. JOMyCTUMBIA  ypoBeHb  3Hauumoctu p  <0,05

B nameli HopmaruBHOW 0aze - CraHmapThl 1O
npodunaktuke U koutpomo MCMO B m. 1 BBOIUT
eBporeiickue TpeOboBaHUs MO NMPOQGHUIAKTHKE OCTPHIX
TpaBM B cdepe 31paBoOXpaHeHus U OOIbHUALAX. DTO U
paMOYyHOE COrJIallleHue MEXAy OOJBHUIAMH MEXIY
HOSPEEM u EPSU (OB, L134, 01.06.2010 r.) (4).
310 crano o0s3aTeNbHBIM A HAIMX MEIUIMHCKHX
yUpexICHUI rocie BBEICHUA OOHOBIICHHS
BHYTPEHHUX CTaHIapTOB 31paBooxpaHeHus (Hapenba
Ne3 or 10 maif 2013 1.) ( 2,3,7,8,9,10). Bot mouemy Mer
CTaBUM Iiepell coOOM 1IeIb UCCIIe0BaTh U OLICHHBATH

MIPEIoIaraeTcsl Ha ypoBHE JOCTOBEPHOCTH 95%.

MarepuaJjbl: aHKETHI.

PesyabraTnl: Puc. 1 mnpexacraBineHsl 3HaHUS
paboTaronmx 1 MEAUIMHCKUX CTYJEHTOB 10 YKasy 3
ot 8.05.2013 r. o mpodunakTrke u KouTposie BBU.

Pe3ynpraThl aHanmm3a 3HAHWH W COOTBETCTBUS
Vkazy 3 or 8.05.2013 noxa3bpiBaroT 3HAYUTENBHYIO
pasHMIy MEXIy paOdOTaloUMMH W  CTyACHTAMH-
memukamu (2 = 37,07, p = 0,005). Xots B obenx
TpyIax npeodianacT OTHOCUTENbHAs MO TeX, KTO
TOBOPHUT, YTO OHU coOMoaroT npasuia (43,20% s

3HaHWs HOPMAaTHBHOW 0a3bl Juisi NPOQWIAKTHKA W PadOTaIoLIMX u 50,70% IS CTYICHTOB
KOHTPOJIA BHYTPUOOJIBHUYHBIX UH(EKIUH  COOTBETCTBEHHO), paboraromiue CHEIMAaTUCThI
paboTaromUMH M OOYHYarOIIMMHCS CICHUAIUCTaMH  AEMOHCTPHUPYIOT OOJNbINE 3HAHUH O IPaBOBOH Oase.
31paBOOXPAHCHUS. B pamxax VYxka3a TpeOyercs mpoBelIcHHE
Heab: wuccnenoBaTh M OLEHWTh 3HAHUS  WCCIEJOBAHUS [0 UMMYHHW3AlMU MPOTHUB Tenarura B,

MECIAUIUHCKUX pa6OTHI/IKOB - MEACCCTCP U aKylICPOK, a
TAKKE CTYACHTOB IO MCEACCCTCP, AaKYHMCPOK U
HHCIICKTOPOB 06H.IGCTB€HHOI'O 3APpaBOOXPAHCHUA - O
HOpMaTHBHO-HpaBOBOﬁ baze AJIA HAZA30pa U KOHTPOJIA

remmatuta C, BUY / CITMda. B aToM HanpaBieHnH

HCCIIeOBaHNEe ObUIO HAIPABICHO Ha BCIIBIIIKY,
MMMYHH3AIHIO ¥ TIOBEICHHUE NPH BO3JCHCTBHU KPOBHU
1 TIPOAYKTOB KPOBH.

Ufl yyen 3TO U BbINOAHUA
iTpeboBaHuA
U9 uymtaro 31O M
Uygaskato
iTpe6osaHv|$| A
Wl 2,7 Bragel  um  m
gYyBaxato
gTpeboBaHuA
crvae
50,7
32,9
6,8
0%
los
r 0%
1,2
paboTa Ozl;
totme 43,2
bl 20,8
ﬁ 26,8
4,8
0,0 10,0 20,0 30,0 40,0 50,0 60,0

Puc. 1. 3nanue Yxazy 39 u Yrasy 3

Tonbko 16 (4,50%) pecnoHIEHTOB MPU3HAIKCH,
YTO TIEPEHECIIM TeNaTHT, B OONBIIMHCTBE CIIy4acB B
nponwioM. C qpyroil CTOPOHBI, MBI OOHAPYKIJIH, YTO
MEXy ABYMs TpyNIaMH SKCIEPTOB B HCCIEAOBAHUU
«ematutr By», «ematut Cy», «BUY / CIIU 1y ObL10

BBISBJICHO CYyIlecTBeHHOe pasinume (X2 = 36,36; p
<0,001) (puc. 2).

Bonee % (79,90%) paboTarommx MEIUIIMHCKUX
pabOTHMKOB  COOOWIAIOT, 4YTO  OHHM  IPOIUIN
TecTHpOBaHUe Ha Hanmyue renaruta u BUY / CITU/Ja
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MpPU UCIOJIHCHUHM CIY)KEOHBIX 00s3aHHOCTEH U
MOCTOSIHHO BoOBpeMs. MeHee mnonoBuHbl (59,50%)
CTY/ICHTOB YKa3ajld, YTO OHH MPOILIM TECTUPOBAHUE
Ha wuHOekiuio renatuta B. OOHapyxkeHa crabas

TEHJCHIMSI K YMEPEHHOIH 3aBUCHMOCTH MEXJY TUIIOM
Bpaya u HocuteneM renarura (p = 0,293; p <0,001 ), a
paboTarolye CHEeNUaNUCThl Yallle HUCCIEAYIOTCS Ha
Hanuuue renaruta 1 BUY-undekunii, uem yqarmuecs.

100

%

80%

60%

40%
20% paboTatoLme cnewmanmncTbl CTy4eHTbI
“na " HE

Puc. 2. 'enamum B, cenamum C, uccneoosanue BUY / CITH]]

XoTst pabOTHHUKOB Yare 00cIieT0BaIN Ha HAJTMIHe
remaTuTa, pe3yyibTaThl HAIIETO aHAIN3a MOKa3alId, YTO

MMMYHHU3UpOBaHa MEHBIIIE, YeM CTYACHTHI (X2 = 24,81,
p <0,001) (puc. 3).

3Ta Tpylna MEIUIMHCKUAX CICIUATUCTOR ObLIa
100
50
0
pabortaiowime cTyAeH
HOAH
Puc. 3. Ummynuzayus npomus cenamuma B
D10 pazmuude OOYCIOBICHO  00s3aTe/IbHOM C npyroii CTOpOHBI, PabOTAIOIINE MEIUIIHHCKHIE
HMMYHH3AIMEeHd y4yalluXCs 0pPUd MOCTYIUICHHHM B  CHCIHMAIMCTHI HMMEIOT 3HAYUTCIBHYIO pasHHUIy B
MEIUITUHCKHE YUUITHIIA u 00s3aTe/IbHOW ~ MMMYHH3alMU TPOTUB rematuta B B cooTBeTCTBHM C

MMMYyHHU3aIMel Bcex JeTel, poauBmuxcs mocie 1992
roja.

HaKOIUIEHHBIM ombIToM (X2 = 25,33; p <0,001) (puc. 4).

10
0%
80

60

no 5 ner 5-10 net
ner u

6onee 10

Puc. 4. Ummynuzayus npomus cenamuma B ¢ coomeemcmeuu co cmajicuposkou
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Pe3ynbTaThl MOKa3bIBAIOT, YTO C YBEIUYCHHEM
cTaXka padoThI OTHOCUTEIbHAS JIOJISt
UMMYHHU3UPOBAHHBIX MEJMIMHCKUX CIICI[UATUCTOB IO
rematuty B yMmeHbImaercs, YTO yKa3bplBacT Ha
CHCTEMHEIE pooeIIbI, KOTOpBIC TTO3BOJTHIIN
0CBOOOIMTH ONPECIICHHBIE IPYIIIbI CIICIIUATUCTOB.

Jlornyecku paboraroiiie METUITHTHCKHE
CIEUATIMCTHI UMEIOT 00JIee BBICOKYIO OTHOCHTEIIbHYIO
JOI0 TeX, KTO TMOJNY4YHJI TPaBMbl TpH paboTe C
mareHTamu  (69,20%), xotrs 47,40% cryneHTOB

yKa3and, 49TO OHH YK€ HaxOoIsITCcsi B Mpolecce
00y4YeHHS TICPSIKUIH aHATIOTHYHBIC HHIUICHTHI (X2 =
30,28; p <0,001) (puc. 5).

HecmoTpss Ha oTcyTcTBHE oOmbITa pPabOTHl U
paboThl ¢ ManueHTaMu, OoJiee TOJIOBHHBI CTYJICHTOB-
MeankoB (57,40%) cooOrmatoT, 94To y HUX OBLI XOTS OB
OJIMH WHIMJACHT B TE€UYEHHE OJHOTO rojid, B TO BpPeMs
KaK OOJIBIIMHCTBO paOOTHUKOB yKa3aJld, 9TO MX OBLIO
6ouniee 3 nHIMACHT B TeueHue 12 mecses (43,20%) (%2
=40,37; p <0,001) (puc. 6).

— N

100
i E
0

paboTtatouwme

A E

CTYAEHT

Puc. 5. Tpasma na pabome

100
%
80%
60%
40%
paboTatoLine
HonuH H nBa

M1

cneunanunctbl

H6onble

Puc. 6. Konuuecmeo unyuoenmos 3a 12-mecaunwiil nepuoo

Mexty THIIOM MEIUIHMHCKUX pPaOOTHHKOB U
KOJINYECTBOM HWHIMACHTOB B TedeHHWe 12 MecsueB
HaOumoaanace ymepenHas csisb (p = 0,321; p <0,001).

Ilpn paccienoBaHuM TpaBM Ha pabore B
COOTBETCTBHMHM CO CTa)XeM pabOThl MEIUIMHCKHX
CIICHUAJIUCTOB MBI 06Hapy>1<1/1m/1, YTO OTHOCHUTCJIbHAs

J0JIl WHLOUICHTOB YBEIMYMIACH C YBEIMYCHUEM
craxupoBku (2 = 31,99; p <0,001), a B ciyuae
CICHHUAIUCTOB CO CTaxeMm paborel Oosee 10 ser -
cnyyan MHOuAeHTHI OBUIM  3HAYUTENHHO  BBIIIC

(72,60%) (Pucynok 7).

100
%
80%
60%
40%
20%
0%

po 5 ner 5-10 net

Afy HE

6onee 10 net

Puc. 7. Tpaema na pabome 6 coomsemcmsuu ¢ CmaxcuposKoul

B ciydyae MEIMIIMHCKUX CIIEIUAINCTOB C OIBITOM
paborel n0 10 et oTHOCHTENbHast JOJSI OIHOTO
WHIUAEHTa TNpeodiagaeT B TEYEHHWE OJHOT0 Troja
(cootBerctBeHHO 51,30% C omBITOM PabOTHI 5 JeT U
44,40% c 5-10 romamu ciyx0bl), TOTIa KaKk B ciydae
cnenyanucToB ¢ 3a 10 jer ombiTa 3HAYUTENBHO

YBEINYUIACH OTHOCHTENIBHAS JIOJsI GOJIBIIIErO dYHCIa
WHIUIECHTOB B TeueHne 12 wmecsues. (42,80%)

(2 = 23,28, p 0,001) (puc. 8). Ilo naHHBIM
ME/IUITHCKHX CIICLIUAIUCTOB, MEXIY
BO3HHKHOBEHHUEM HHIMIECHTOB Ha0JII01aI1ach

HeOompuias koppessius (p = 0,274; p <0,001).
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100
%
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%
60
%
40
%
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%
0%
4o 5 net
oauH jjAsa
MNHITANAHT MHIITMNAPHTA

5-10

6onee 10
neTt ner
Tpu i6onbu.|e

NHITANAHTA

MUHITMNPHTNR

Puc. 8. Konuuecmeo unyuoenmos 3a nepuoo 12 mecsayes 6 3a6uUcumocmu om cmaxicu

A TpECHYN MIADHA, YHE MCNONbIYEMON, SPBISTH KPOBY
MONanK MHE B 11a3a, W A Gbl 3aNATHAH KPOBLID

A cnoman uray, KOTOPER YIKE MCNONB30EaNach, W A
NOAYYWA KPOBE

Al yOapMn MENOHA, KOTOPYIO A YHE MCNONB3I0EEN, &
NOPE3aNca, M KpoBb BPbl3HYAE MHE B rnasa

A TpECHY.A MI0A M NOPE3ANCA

A cofipan W nepeges GuBLUKE B yNoTpebneHrKn
MEQHUHHCKME NpHEopL (0TXOgk)

OGpadoTha (CYHCTEE K A8IMHDERLMA MHCTPYMEHTOB)

A G0 SErPR3HEH ADYTOH HHAKOCTEID

A BIpOCNE KPOBb

Hposk BpeI3HYAE MHE B rna3a

B,60%

12,00%

A paccTanace

— e

el K

0,00%

10,00% 20,00% 30,00% 40,00%

Puc. 9. Buovt mpasm nayuenma

He OBUIO 3HAYHMTENBHBIX pA3IHYHA  MEXKIY
TUIIAMHA WHIUJICHTOB, C KOTOPBIMH CTaJIKHBAIOTCS
paboTaromye U CTyICHYeCKHEe Bpayl B CBOEH paboTe ¢
nmanueHTamMu, ¢ 32,10% pas3pe3oB, 3a KOTOPBIMH
ClelyeT IPOKOJI C YK€ UCIONb30BAHHONW MIJION
(30,80%) (Pucynox 9).

WurepecHbIM (akToM SBISIETCSI TO, YTO TOJBKO
40,70% pabounx u 19,40% cTyneHTOB, HOIYIHBIINX
TpaBMBI TpH paboTe C MAUeHTaMH, MPOILIA

TecTupoBaHue Ha renatut B, rematutr C, BUY / CIIU .
Bce pecmoHmeHTHI TOATBEPXKIAIOT, YTO OHHU
3HAIOT W COOJIONAIOT OTICIBHOE IOCTAHOBICHHE O
coope  oTX0AOB, HO B  uWHpopManmuu 00
OpPraHM30BaHHOM Y/IaJICHUH OTXOJIOB €CTh HPOOEIIbI,
mpu 3toM 81,30% paboOTHHKOB TOBOPST, YTO OHHU
3HaKOMbI ¢ OpraHu3anueil 1Mo y/JaleHHI0 OTXOJ0B Ha
00BEKTE. U Te, KTO 3HAKOM C CHCTEMOM, COCTaBIISIOT
toseko 30,40% (x2 = 79,05; p <0,001) (puc. 10).
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CTYAEHTbI

gtA g HE

CneumanmncTbl

Puc. 10. 3nanue opeanuz08anno20 yHUYmMOoOdiCeHUsi OMxX00086

Bbuta Takke CKpOMHasi CBSI3b MEXIy 3HAHHEM
OpPraHM30BaHHOW YTWIM3AIMM OTXOJOB M THUIIOM
MequIUHCKUX padotHHKOB (p = 0,470; p <0,001), g0
MOKa3bIBaeT, YTO  paboTaronme  METUIMHCKHE
pabOTHUKH  JIy4lle OCBEIOMJICHBI O  CHCTEME
YTUIIH3aLHU OTXOJIOB, YeM Te, KTO B HACTOSIIEE BpeMs
MIPOXOAST OOyUCHHE.

C npyroil CTOPOHBI, MBI OOHApPYXWIH, YTO C

YHUYTOKEHUU O0TX070B (X2 = 55,97; p <0,001) u
MIPOTIOPIMOHANBHAS YMEPEHHAs 3aBUCUMOCTb MEXIY
CT2)XMPOBKOW W MOBBILIEHHEM OCBEAOMIICHHOCTH (P =
0,420 p <0,001) (pucynoxk 11).

HesaBucumo oOT TOro, padoTalOT WM Yydarcs
MEIULIHCKHE CIICLHAUCTHI, OONBIIMHCTBO M3 HUX
cTuparoT pabouyro oxexay agoma (70,50% mms
pabounx u 93,40% ms crynenros), nmpuaeM 63,90%
pabounx m 41,80% cTyaeHTOB MeHSIOTCS pabodas

YBEIMUECHUEM MIPOJOSIKUTENTEHOCTH cnykObl  onmekaa Kaxmaelid gens (x2 = 17,45; p = 0,008)
MOBBIIIACTCS OCBEIOMJICHHOCT, 00 opranm3amuu u  (puc. 12).
100
50
0
no 5 5-10 6onee 10
A =
Puc. 11. 3nanue opeanuzosannoil ymunuzayuu 0mxo008 cO21acHO CIMANCUPOBKU
100
50
0
paboTatoLime CTVAEHT
M Kaxabin B  TeyeHne HPa3 B

Puc. 12. Yacmoma cmenwvt paboueti 00edxcovl

VHTEpecHO OTMETHTh, YTO NOJIS MEIUIMHCKHUX
CIEIHATIMCTOB, KOTOPbIE MOIOT pabouyI0 OIK/IY J0oMa
(x2 = 19,25; p <0,001) (puc. 13), ymenpmraercs c

poctoM cTaxkupoBKU. Ho y MeIUITMHCKUX paOOTHUKOB
€CThb TEHACHIMS MEHATH CBOIO DPAabOUYyI0 OmEKITY
€XeIHEBHO, HE3aBUCUMO OT CTaka pabOTHI.
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10

no

5- bonee

Puc. 13. Cmupka paboueii 00exncovl 6 OOMAUWHUX YCTIOBUAX 8 COOMEEMCMEUU CO CIMANCUPOBKOU

KomangHast pabota MeXIy pa3lUIHBIMA THIIAMH
MEIWIIUHCKIX pPAaOOTHUKOB XapaKTepHAa Kak It
3aHATHIX (99,20%), Tak u mia cryneHtoB (98,70%) B
001aCTH 3IpaBOOXPaHCHHUS.

OCHOBHBIE BBIBOJIBI, KOTOPBIE MOXKHO CHIENaTh U3
MOy YCHHBIX PE3yIbTATOB:

1.MccnenoBanust U OIICHKA 3HAHWU PAOOTHUKOB
3[PaBOOXPAHEHHUS H CTYICHTOB B  CJCIYIOUIUX
007acTsAX: CECTPUHCKOE JIel0, AaKyImepCTBO |
HMHCICKIMSA OOIICCTBEHHOTO 3[PaBOOXPAHCHUSI B
OTHOLICHUM IpaBu Hag3opa M kKoHrpoist MbBb
MOKa3bIBAIOT, YTO TPEeOOBAaHUS  IOCTAHOBJICHUI
(43,20% st pabotHUKOB U 50,70 COOTBETCTBEHHO). %0
UL 00yYaroIuxcsi), Ho paboTaromue CHECIHATACTHI
MOKA3bIBAIOT OOJIbIIE 3HAHWH O TMPaBOBOW Oasze.
PaGotHukm ¢ Oonplneil  BEpOSTHOCTBIO  OYIyT
MpOXOIUTh TECTHpOBaHME Ha remarur u BUY-
nHpekio nmo cpaBHeHHo ¢ ydamumucs (79,90%
MPOTHUB 59,50%), HMEIOT 3HAYUTENbHYIO
HMMYHOIIOTCHIIMALIMIO K Tematuty B u  MeHee
uMMyHu3upoBaHsl (49,80). ), TO CpaBHEHHIO CO
crynenramu  (81,80), wumeror Oonee  BBICOKYIO
OTHOCUTCIIbHYIO [IOJF0 JIMI, TOCTPAJABIIMX T[PHU
pabore ¢ manumeHtamu (69,20%) W CTyHEeHTOB
(47,40%), ompomrenneix ['ematut B, ['ematur C, BUY
/ CITN/] mocne 3apaxenus Obin y 40,70% pabounx n
19,40% cryneHTOB, He OBLIO CYIIECTBEHHOHN Pa3HUIIBI
MEXTY paboTaronmMu u MEIAITHCKUMHA
CICIHANTHCTAMH CITUCKHU B CBOSH paboTe ¢ manueHTaMu
npeobianaroT cokpaimieHust ¢ 32.10 mporeHTamu, a
3aTeM C MOMOIIBI0 MYHKIIUU HCIONb30BAHHON HIJIbI
(30,80%).

2.Paboraromue METUIIMHCKAE PAOOTHHUKH OoJiee
undopmuposansl  (81,30%) o cucreMe yTHUIM3ALMU
OTXOJIOB, Y€M T€, KTO OOYYCH B HACTOSIIEEC BpPEMsI
(30,40%).

3.5ONBIIMHCTBO ~ MEAWIMHCKUX  PaOOTHHUKOB,
KOTOpBIC pa0OTalOT WM YydYarcs, MOKIT padouyro
onexay nmoma (70,50% mis pabounx u 93,40% mnst
cTyneHToB), mpuuem 63,90% pabounx u 41,80%
CTYICHTOB MEHSIOT PabOTy TBOS OJCKIA KaKIBIN
neHb. PaboTaroniye MeIuIIMHCKHE PAaOOTHUKA HMEIOT
TEHICHIIMIO MEHATH CBOIO  pabouyi  OJeXIy
©KEHEBHO, HE3aBUCHMO OT CTa)ka pabOTHI.

4.KomangHass paboTa A Pa3IddHBIX THIIOB
MEIUIUHCKMX PAaOOTHHUKOB XapaKTepHa Kak IS
pabotaromux  (99,20%), Tak W I CTYACHTOB
(98,70%).
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AHHOTADIMUSA

Meronamu anddepeHInanbHO - TEPMUYECKOTO, PEHTTCHO(A30BOr0 M MHUKPOCTPYKTYPHOTO aHAIHN30B H
TaKKe M3MEPEHUEM MHUKPOTBEPIOCTH ¥ INIOTHOCTH HMCCIEAOBaHO paspesa BixTes-ErTes TpoitHoit cuctemsl Er-
Bi- Te. B cucreme 06pa3yroTcs TpoiiHOe coeinHeHue cocrtaBa ErBiTes kpucramiusyroieecs B rekcaroHaabHOU
pemeTke ¢ mapamerpamu: a=4,20; ¢c=31,11A (c/a=7,1) . PactBopuMocTh co cToponbl BiTes cocrapiser 6 Mon%
npH KOMHATHOU TemIiiepatype . I3ydeHsl aeKTpou3nueckue CBoiicTBa coequHeHuii ErBiTes.

ABSTRACT

The Bi;Tes-Er,Tes section of the Er-Bi-Te ternary system was investigated by the methods of differential
thermal, X-ray phase and microstructural analyzes and also by measuring the microhardness and density. In the
system, a ternary compound of the composition ErBiTes is formed, which crystallizes in a hexagonal lattice with
the following parameters: a =4,20; ¢ =31,11A (c/a=7,1) The solubility on the side of Bi,Tes is 6 mol% at room

temperature. The electrophysical properties of ErBiTes compounds have been studied.
KuroueBble ciioBa: cucrema, (1)a3a, KBa31/I6HHapHLH‘/'I, KpHCTaJIM3aLus, pa3pes
Keywords : System, phase, quasi-binary, crystallization, section

Beenenne: Xanpkorenuasl cocraBa BY2Xs3 (BY —
Sb, Bi) ; X =Se,Te) [1,13 ] u TBep/ibie paCTBOPHI HA HX
OCHOBE UCTIOJIb3YIOTCS B Ka4yecTBe
TEPMOAJIEKTPHYECKOTO Marepualia IMpyu U3rOTOBICHUU
N- BeTBEW TEPMOINIEKTPUYCCKHX mpudopos [2,3]
XaJbKOTEHHIbl CTHOHMUTa M BHCMYTa OTHOCATCS K
pa3iMYHBIM KJlaccaM MOJYIPOBOJHUKOB B KOTODPBIX
DNIEKTPOHHAsT  CTPYKTypa  KOMIIOHEHTOB  CHJIBHO
pasnudaercs [4 ].

IMonyuenne Ha ocHoBe ShoSes, ShoTes Bi.Ses,
Bi;Tes TepMODIEKTPHUECKAX MATepPHAIOB SBISHOTCSI
aKTyalbHOHM 3amaueii, U TpeOyeT (yHIAMEHTAIIbHBIX
NMOMCKOB B yKa3aHHOH  obOmactu.  Ilostomy
uccienoBanre $pazoo0pazoBaHust TPOHHBIX cucTeM Ln-
BY—X (rme Ln- Er; BY-Sb, Bi; X-Se, Te) umeet Hay4uHoe
U MPaKTHYHOE 3HAYCHHE.

ean uccaenoBanus :

Lens nHacTosmed pabOTBI SBIACTCS HU3ydYCHHE
xapakrepa XHUMHUUYECKOTO B3aUMO/ICHCTBHS
KOMIIOHEHTOB B TpOiHO# cucteme Er- Bi- Te

Marepuasibl 1 METOABI HCCIEJOBAHMS .

C menblo BBISICHEHHUS XapakTepa XHMHUYECKOTO
B3aUMOJICIICTBUSA KOMIIOHEHTOB B TPOWHOH cHCTEME
Er- Bi- Te uccienosanst paspes BizTes - EroTes.

Coenunenne  BiTes  kpucrammmsyercs B
POMOO3IPUUECKOl CHHMOHUM THUNA TETPaAuMHTA
(BizTezS) ¢ mapamerpamu 3IIEMEHTAPHOW siUCHKH
a =439 c=2306 A. Temnypun BHCMyTa SBISETCS
TIOJTYIPOBOTHUKOM P-THIA C IMMPHHON 3ampenieHHOH
30mbI 0,15 3B [2,3 ].

Mouokpucramwiel  BipTes uMe0T  ciouctyro
CTPYKTYPY C DJIEKTPOIPOBOJMMOCTBIO BJIONb CJIOEB
400-600 omlcm™ Tepmo 3.1.c. 150 - 200 B/rpaa. npu
300K u ynensHO# TemnompoBogumocTsio npu 300K
0.016-10° Bm/sm-rpax. Mukpoteepmocts  BirTes
paBHa 930 MIla [3 ].

Er,Ses sBisiercss MOIyNpOBOIHHUKOM: YJelbHAs
3IeKTponpoBoaHocTs 6 = 17,65 omlem™? (300K),
KO3 GHUIHIEHT TepMOo —3.1.C. - o = 250 - 400 MxB/rpan
(mpu 300K) , mmpuHa 3ampenierHo# 3086 AE = 0,25
3B [4,6,12-17 ].

Er,Tes obpa3yercst ¢ OTKPBITBIM MaKCHMYMOM
rmpu 1633K , oTHOCHTCS K KyOndeckoit cuHroHuu [4,5],
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Er,Ses kpucrammmsyercs B pOMOMYECKOW CHHIOHHMH
npoctpaHctBeHHoi rpynme  Fddd  Ttmma  SexSs(
a=12,134; b=8,579; c=25,737A).

XapakTep XHMHYECKOTO B3aHUMOJCHCTBHA B
cucreme BiyTes - ErpTes uzyuanu guddepeHimanbHo-
tepmuaeckuM ([ITA), pertrenorpadmaeckum (POA),
MHUKPOCTPYKTYPHBIM (MCA) aHaTN3aMH u
MU3MEPEHNEM MHUKPOTBEPAOCTH U IIIOTHOCTH.

Jnst cuHTE3a 00pasloB HCIIONIB30BATH BHCMYT
Mapku B-4, temnyp mapku AT» u 3pouit mapku IpM-0.

PexxrM cuHTE3a moadupany Ucxoas u3 (HU3NKO-
XMMHYECKHX CBOWMCTB 3JIEMEHTapHBIX KOMIIOHEHTOB,
OMHapHBIX COEIUHEHUH Bi;Tes it Er,Tes
npeaBapuTenbHbIX JaHHBIX JITA TpoHHBIX CIUIaBOB
[8].

CrutaBbl CUCTEMBI MOyl HEMOCPEICTBEHHBIM
CIUIaBJICHHEM KOMIIOHEHTOB B  3BAaKyHPOBaHHBIX
kBapueBbix ammyiax npu 900-1150K B 3aBucumoctu
OT CcOCTaBa C  TOCIEAYIOIIMM  MEIJICHHBIM
OXJIKIECHUEM TIPH BBHIKIIOUEeHHOW meuyn. OOpasmsl ¢
conepkaaneM 60 mon% Er;Tes m Bplme mosydanu B
BHUJIE crieKa. VX MOBTOPHO M3MeNnbyuall M IpeBpallaln
B TabmeTku. CrutaBHl ¢ conepxanneM ErTes amke 60
MOn%  KOMIIAKTHbIE, TEMHO-CEPOTO  IBETa C
MeTaIM4eckuM  OmeckoMm. st moCTHXKEHUs
TOMOT'€HHOCTH CILJIaBbI IIOCIIE CHHTE3a IOMIOJIHUTEIBHO
oTxkHrand mnpu Temmeparypax Ha 50-100K Hike

T, K

2000

1800

1
>

1600

1400

1
X+ErBiTes

1200

1000
800

a

600 1°

400

comunyca B TeueHue 500 wacos. [TomydeHHbIe 00pa3ib

noasepraimn ACTAJIbHOMY (bPISI/IKO-XI/IMI/I‘-ICCKOMy
I/ICCJ'ICIIOBaHI/IIO.gaHI/ICI) KPUBBIX HarpeBaHus n
OXJIAXKACHUS CIIJIaBOB OCYIIECTBJIIN Linseis

START1600, < TEPMOCKAH-2 .

PDOA mnpoBogunu CHITHEM PEHTIEHOTPaAMMBI
mopomkoB Ha nudpakromerpe ¢upmel “Bruker D8
ADVANCE” npu Cu K- n3nydeHnn.

Hns wuccnenoBanuss MCA (MHKPOCKOI MapKH
MUM -7) numdsl CIUIaBOB TPaBWIXA pa30aBIICeHHON
azotHOM Kucioror (1:1), MHKPOTBEpHOCTH CILIABOB
CHCTEMBI U3MepsIM Ha Mukpotsepaomepe IIMT-3 npu
Harpy3kax10 u 20 r. IlorpemHocTs H3MepeHUs
coCTaBJIslIa 2.2-4.3%. JIukBunyc
BBICOKOTEMIIEPATypPHOH YacTH JUarpamMM BBITOJIHSITH
Ha BJITA-8 B wuHeptHOii  armocdepe ¢
ucnons3oBanreM W-W/Re tepmomap. CkopocTh
Harpesa 40 rpan./MuH.

ITpn wnccnenoBaHWM MUKPOCTPYKTYpHI CILIaBOB
HCIOJIb30Balu TpaBuTenb coctaBa 10 mMon% KOHIL.
HxSOs4 + 45r KoCr207 + 90 mon% H20. Bpewms
TpaBineHus 26¢c. MCA nokasbIBaeT, YTO CILJIaBbl CHCTEM
Bi;Tes - Er,Tes comepxkanuem 0-5;50 mon% ErpTes
COCTOSAT U3 OAHO# a3kl , a OCTalIbHBIC U3 ABYX (as.

Pe3ysbTaThl M 00Cy:KIeHUE:

Ha ocHoBaHMM  pe3ynpTaToB  IOJyYCHHBIX
BBIIICYKAa3aHHBIMH METOJAaMHU IOCTPOCHBI (pa3oBbIe
JqMarpaMMmel cucteMsl BipTes -Er;Tes (puc.1).

—11983

ErBiTes

BioTes

60

mol%

Puc.1. ®azosas ouazpamma cucmemol BizTes -ErTes

Juarpamma COCTOSHUS SIBJICTCS KBa3UOMHAPHOM,
¢ 00pa30oBaHUEM OTPAHUYCHHBIX TBEPIBIX PaCTBOPOB
Ha ocHOBe Bi;T€; M WHKOHIPYIHTHO ILIABSIIETOCH

ErBiTes. OBTEKTHKA KpUCTaIIU3yeTCs npu
KoHUeHTpanuu 18 Mmon% ErzTes u temneparype 830K.
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Coenunenue ErBiTes obpasyercst  mpu
koHueHrpauu 50 Mmon% ErpTes mo nepurekruueckoit
peakuuu

K + Erz2Tes & ErBiTes

Jlyis yCTaHOBJICHHUSI TPAHUI[ TBEPABIX PAaCTBOPOB
CHUHTE3UPOBAIM JIOTIONIHUTEIBHBIC CIUIABBI uepe3 |
Mon% Er,Tes W omkuramu mpu COOTBETCTBYIOIICH
Temneparype B Tedenme 350 u.  ['paHuIm
PacTBOPUMOCTH COTJIaCHO JaHHBIM MCA,
COOTBETCTBYIOT cozepxanuio Er.Tes or 5 mon% npu
300K mo 8 mon% mpu 830K.

Cunres u Boienienne ErBiTes B nHAMBUIYATBHOM
BUAE W3 DJCMEHTOB WIH JIUTaTyp TPEACTaBIACT
OTIpeNeNIeHHYI0 TpYyAHOCTh. [lo3TOMy OH moOydYeH
KOCBEHHBIM METOJIOM, myTeM CILTaBIICHUS
KBUMOJICKYJISIPHBIX KOJHYECTB Bi,Tes c
Er,Cl3[15,17]. CocraB coenuHeHHs ObUT YCTaHOBJIEH
XMMUYECKUM aHAJIH30M. BBIICICHHOS TaKUM IIyTeM
HHIUBHyalbHOe coeannenne ErBiTes moasepramu

HCCIICI0OBaHUIO (DU3MKO-XMMUYECKHX,
KPUCTAJTUIOXUMHUYECCKUX u 3HCKTpO(1)I/ISI/I‘-IeCKI/IX
CBOJCTB.

HepI/IO,I[LI PEHICTOK COCAUHCHUA ONPCACICHBI U3
MOPOIIKOBBIX PCEHTTCHOI'PAMM. YCTaHOBJ'IeHO, 4qTo

0,0m? emt

4,0 —

ErBiTes kpuctamimsyercs B CTPYKTYPHOM THIIC
TETpaAMMUTa C TMPOCTPAHCTBEHHOH Tpymmoil Dag’-
R3m um mapameTrpamu T'eKCaroHaJNbHOW SYCHKH a =
421; ¢ =31,154 ¢ / a = 7,4. Paccuer pEHTreHoTpaMm
MOKasal, dYTO «pa3apoOJieHHe» KaTHOHHOM dYacTH
cTpyKTyphl BixTes u 3ameHa yactu aromoB Ha Er nHe
BIIHMSICT Ha o0mmit MOTHUB CTPYKTYDBI.
Pentrenorpauueckas mioTHOCTh pasHa 7,41r/cm®, a
nuKHOMeTpUdeckas 7,43r/cm®,

Ilpp wu3MepeHus MHKPOTBEPAOCTH  CILIABOB
MOJTy4eHO TPHU psijla 3HAUeHHWH: Ha cBeTioi ¢aze 930-
1100 MIla, cooTBeTCTBYIOLIEE CL-TBEPBIM PaCTBOPAM
Ha ocHoBe BirTes, Ha cepoii daze -2240 Milla,
COOTBETCTBYIOIIEE HOBOM (aze ErBiTes, n Ha TemHOM
¢daze -2340 Mlla coOTBETCTBYyIOIIEE COEAUHCHHIO
Er,Tes.

MukpoTBepa0CTh
cocrasisieT 2380MPa.

3aBHCHUMOCTB yIEIBHOM IEKTPONPOBOIHOCTH (0)
OT TeMmImeparypbl coeaunHenus ErBiTes mpossiser
HOJYIPOBOJHUKOBBIM XOA MPOBOJUMOCTH (puc.2)
HayuHasi OT KOMHATHOH Temmeparypbl A0 ~450K,
TPOIHOMY COEIMHEHHUIO COOTBETCTBYET IIpUMECHas, a
Bhie 500K cobcTBeHHas 001acTh MPOBOAUMOCTH [2].

COEIUHEHNUS ErBiTes

a, 10°,B/K

—|400

1300

—200

4,0

103%T, K

Puc.2. Temnepamyphas 3a8ucumocims y0enbHOU d21eKmponposodumocmu () coedunenus ErBiTes

PaccunranHoe 3HaYeHHE TEPMHUYECKOW ITUPUHEI
3anpenieHHoi 30HbI st ErBiTes pasro ~ 0.213B. Ha
9TOM K€ pHCYHKE IIpUBEIEHAa TeMIIepaTypHas
3aBUCUMOCTh  K03(dumumenra  tepmo-3ac (o)
coenuHenust ErBiTes. BumgHo, 4To ¢ yBenMueHHEM
TeMneparypsl o CWIbHO pacter. B panbHeilem
HaOJroaeTcs ee HaChIIeHHe, a 3aTeM M YMEHBIICHHUE.
Takol HEOOBIYHBIN XapakTep HM3MEHEHHS TEePMO-3/C
MPUCYII CII0YKHO 30HHBIM TOJIyTPOBOAHUKAM, OTYETO U
MOXHO TPEIIOJIOKHTh, YTO IOJYYEHHOE HOBOE

coenunenne ErBiTes taxke ob6namaer ClOXHON
30HHOM CTPYKTYypOH, IO- BHJIMMOMY aHAJIOTHYHOU
30HHOH CTPYKType CecKBUTEILTypuaa BucmyTa [11]. B
TI0JIb3Y TAaKOTO IPEJIONIOKEHNSI TOBOPUT U XapakTep
xoioBckoit moaswkHocTH (Uy), Hocutenelt Toka or
temriepatrypsl. B obmactu 300-650K mnst Uy npucymy

sakon T 2923, a npu Gosiee BBICOKMX TeEMIIEpaTypax
BAPLUPYIONIMM B M3MEHEHHWHM  TOJ[BUKHOCTH
craHoButCs 3aKkoH T 0734,
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ITo 3Haky ko3¢ duumeHToB TEepMo-31ac U Xoiuia
yCTaHOBIICH, 4TO ErBiTes siBnsieTcst moaynpoBOAHHUKOM
«Ny THMA.

CpaBHMBasi pe3yJIbTaThl HCCIEIOBAaHMS pa3pes3a
Bi;Tes- BioErs ¢ u3BeCcTHBIMU JaHHBIMHU 110 M3YYEHHIO
cucrem Bi,Tes- Ln,Tes (roe Ln = Ce, Sm, Y, Gd, Pr)
[9-14]. MoxHO  3aKIIOYUTHh, 9YTO  XapakTep
B3aMMOJCHCTBHS B YKa3aHHBIX pa3pe3ax OTHOTHIIHEL,
YTO MO BCEil BEPOATHOCTH CBSI3aHO C POACTBEHHOCTHIO
JJIEKTPOHHOTO CTPOCHUS JIAHTAaHOMIOB. Paspesam
MPUCYITN KBa3MOMHAPHOCTH C 0Opa30oBaHHMEM HOBOTO
TIePUTEKTHYECKOTO coenuueHust Tuia LNBiTes u y3kasn
00J1acTh paCTBOPUMOCTH Ha OCHOBe BisTes.
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HUCCJEJIOBAHUE PA3PE3A CUsASsTEs-CRASTE; KBASUTPOMHOM CUCTEMBI
As;Tes-CroTes-CuTe

DOI: 10.31618/ESU.2413-9335.2021.4.91.1487
Hcemaunoea Sanam IHlaxanu
Acnupanmxa

Hncmumym Kamanuza u Heopeanuuecroii Xumuu umenu M. D.

Haeueea HAH Azepbaiioscana

AHHOTALIUA

Xumuueckoe B3aumoneiictBue B cucreme CusAssTes-CrAsTes wmccienoBano Merogamu  (hU3HKO-
xumuueckoro ananmmsza (JTA, POA, MCA, ompesaeneHueM IUIOTHOCTA U MUKPOTBEPJOCTH) W MOCTPOEHA ee
(ha3zoBas quarpamMma. YCTaHOBJICHO, uTO (ha30Basi [UarpaMMa CHCTEMBI SIBJIICTCS HEKBAa3HMOMHAPHBIM CEUCHUEM
KBa3UTPOHHOM cucTtemMbl AsyTes-CroTes-CuTe. B cucreme TBepabie pacTBopbl Ha ocHOBe CusASsT ey T0XOIAT 10
- 5 mon. % CrAsTes nmpu koMHaTHOM TemnepaTtype. O6macTh TBEPIOTO pacTBopa Ha ocHOBe coeanHenus CrAsTes
IMPaKTUKCUYCCKU HE YCTAaHOBJICH. I/ICCHGL[OBaHa 3aBUCUMOCTb MUKPOTBEPJAOCTU U IJIOTHOCTHU CIIJIaBOB CHCTEMbI
CusAssTeg-CrAsTe; ot cocraba.

ABSTRACT

Chemical interactions in the system were studied by methods of physicochemical analysis (DTA, XRD, MSA,
determination of density and microhardness) and its phase diagram was constructed. It was found that the phase
diagram of the system is a non-quasi-binary section of the quasi-ternary system As;Tes-Cr,Tes-CuTe. At room
temperature in the system of solid solutions based on CusAssTeg reaches - 5 mol. % CrAsTes. The region of the
solid solution based on the CrAsTes compound has not been established in practice. The dependence of the
microhardness and density of alloys of the CusAssTes-CrAsTes system on the composition has been investigated.

KuioueBble cjioBa: cucTteMa, HEKBa3UOWHAPHAs, TBEP/IBIA PACTBOP, TUKBHILYC, MUKPOTBEPIOCTb.

Key words: system, non-quasi-binary, solid solution, liquidus, microhardness.

BBenenne

Uccnenosanusgs XHMHYECKHX B3aMMOJIEHCTBHI
MEX1y XaJbKOT€HUAAMH MBIIIbIKA U XpOMa U3yUYEeHbI
HEIOCTaTOYHO. B a3Toit obmactm B jmTeparype
MPOBOAWIIMCH HEKOTOPBIE UCCIIEIOBAHUS 110 U3YUEHUIO

TpoHbIX cucteM [1-5]. HTepec k mpoBeAEeHUIO ITUX
HCCIIeIOBAaHUH NpeACTaBIIsIeT NOJyYEeHUE MaTepuaioB
C MarHUTHBIMU U MarHUTOONTUYECKUMHU CBOWCTBAMHU.
M3BecTHO, YTO  XaJbKOTE€HUIBl  MBIIIbSIKA U
MOJTyYCHHBIC Ha UX OCHOBE TPOMHBIC U 0OJIEE CIIOKHBIC
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(haser TIPOSIBIISIFOT (b oTo3NeKTpUIECKHE,
JIFOMUHECIIEHTHBIE cBoicTBa [6-10]. B mocnennee
BpeMs B MUKPO3JICKTPOHUKE HCTIONB3YETCS

CTEKJIOBOJIOKHO Ha OCHOBE XaJIbKOTEHHIOB AS>S3 U
AsySes [11-14]. Coenunenus As,Tes Takke 0071a1at0T
ONTHYECKUMH M TEPMOIIEKTPUUECKIMU CBOWCTBAMH
[15-17]. Xanpkorenmmsr xpoma-mean CuCraTey,
CuxCrsTe7 u gpyrue MaTepuanbsl 00JIa1al0T BEICOKUMHA
(eppomarauTHEIMHA cBo¥icTBamu [ 18-20].

Lenbro pabOTHI SIBISIETCS] N3yYCHNE XUMHUYECKOTO
B3auMozelictBust B cucreMe CusAs;Teg-CrAsTes,
nocrpoeHue ee (a3oBOi qUarpaMMbl U TIOMCK HOBBIX
tas.

Coenunenne CU3AS;Tey IIIABUTCSI KOHTPYIHTHO
npu TteMmmeparype 320°C u KpHCTalIu3yercs B
TETparoHaJIbHOW CHHTOHMH C TIapaMeTpaMy pPeLIeTKH:
a=13,86;c=18,05A,Z =09, puix. = 6,96 r/cM®, ppewr. =
7,06 t/cmS.

Coemunenne CrAsTes miuaBuTCS WHKOHTPYIHTHO
npu 375°C m KpuUCTaIUIH3yeTCS B TETparoHaJbHOM
cuaronnu tuma CrAsSes, mapaMeTpbl 3J1eMeHTapHOH
pemeTkn: a = 14 246; ¢ = 5,993 A, Prucn. = 6,57 T/cM3,
Prent. = 6,96 r/cm3 [2].

JKcnepuMeHTaIbHAsI YacTh

Iepen cunTe3om cruiaBoB cucteMbl CUsASsTes-
CrAsTes coequnenue CuzAS:Teg ObLIO CHHTE3UPOBAHO
n3 coenunenuii CuTe u As;Tes. Coenunenne CrAsTes
CHHTE3HPYETCSl W3 DJIEMEHTOB BBICOKOW YHCTOTHI.

IMockoabky COEqUHEHNE CrAsTes SABIISIETCS
MNePUTEKTHYECKUM 10  OPUPOJE,  COCAMHECHUE
MOJIBeprasiu TEPMHUYECKOM obpaboTtke HIDKE

MEPUTEKTHYECKOHN TemmepaTypbl B TeueHue 240 yacos
JUTSl TOMOT€HH3AIUH TTocie cuHTe3a. [locie momydeHus
MOJIHBIX MCXOJHBIX KOMIIOHEHTOB CIUIABBI CHCTEMBI
CuzAssTeg-CrAsTes ObLTH CHUHTE3UPOBaHbI
aMIyJIbHBIM METOIOM U3 KOMIOHEHTOB CU3ASsTey u
CrAsTes B LIMPOKOM JIMaIia30He KOHIIEHTPALUA.

JATA o6pa3uoB nposoauinu Ha mupomerpe HTP-
73. B kauecTBe TepMoIaphl UCTIOIB30BATACH XPOMEIb-
airomeneBasi. CKOpOCTh HarpeBa 00pasiioB COCTaBIIsIIA
10°C/muH.

Penrtrenoa3oBblii aHAIM3 CIUIABOB BBITIOIHEH Ha
pertreHoBckoM  auppaktomerpe D2 PHASER.
Anamuz mukpocTpykTypsl (MCA) mpoBomwim mon
Mukpockonom MUM-8. B kauecTBe ocBeTIMTENEH AJIs
ompejienieHus: MeX(a3HbIX TPaHUILl OBUTH  B3SITHI
pactBopsl B cooTHomennn KOH + CoHsOH = 2:1 u

HNO3 + H,0, = 1:2. MukpoTBepI0CTh U3MEPSUI Ha
MeTaiorpadguaeckomMm MHKpPOCKOIIE I[IMT-3.
Y nenbHbIH BeC 00pasioB OTIpe eI
MMMKHOMETPUYECKHM METOJOM, B KauecTBE pacTBopa
HAITOJTHUTEIS] HCII0JIb30BAJIH TOIYOJI.

Pe3yabTaTsl U HX 00Cy:KIeHHE

CraBel ¢ BEICOKHM coaepkanmeM CusAssTeg -
KOMIIAaKTHBIE M HMMEIOT sIpKo-cepblil 1BeT. [lo mepe
yBenmmaeHuss cogepkanuss CrAsTes moiydeHHBIE
CIUTaBBI TPHUOOpETArOT cepeOpucThiii 1BeT. CIutaBhI
cucreMbl ~ Cu3AssTeg-CrAsTes  ycroddmBEI K
BO3/ICHCTBUIO BO3JyXa, BOIBl W OPraHHYECKUM
pactBopurensiM. OHE XOPOIIO PACTBOPUMBI B CHITBHBIX
muHepanbHblX  kuciaorax (HNOsz, H>SO4). Ilocne
3aBepLIEHHs TOMOT€HH3aluK 00pa3loB ObLT IPOBEICH
(U3MKO-XUMUYECKUH aHau3.

Pesynpratel  nuddepeHnnansHO-TepMUUECKOTO
agamm3a cmiaBoB  cucteMbl  CUzASsTeo-CrAsTes
TIOKa3bIBAIOT, YTO HA TEPMOTPaMMax CIUIaBOB CHCTEMBbI
HaOJIONAr0TCS Ba u TpH oOpaTtumbIe
sHnotepMudeckux 3ddekra. bombmoe koanaecTBo
TETJIOBBIX 3(h(EKTOB B CHCTEME YKa3bIBacT Ha TO, YTO
CYIIECTBYIOT MHOro (a3 M MEXAy KOMIIOHEHTaMH
IIPOUCXOJAT  CIOXHBIE  B3aumogeiucrsus. Ilocne
TepMOOOpPabOTKU OBLT MIPOBE/ICH aHaIu3
MHUKpPOCTPYKTYPBl ~ CIUIABOB ~ CHUCTEMBI, M  OBLIO
OoOHapyXeHO, YTO CHCTeMa uMeeT OaHo(]asHbIe,
nByxdaszusle u Tpexdaszusie obOmactu. [lnomans
TBEPAOTO PACTBOpPA HA HEOOJBIIOW 00JACTH CHCTEMBI
ompenesiack Ha ocHOBe coenquHeHnst CUsASsT eg.

Hdns  noareBepxaeHus pesyiaptatoB ATA u
aHaIMn3a MHKPOCTPYKTYPHI, Ob11 MPOBEICH
peHTreHo(a30BbIl aHAIW3 CIUIABOB M3 PA3IMYHBIX
obmacteit cucremsr CusAssTes-CrAsTes.

B pesynbrare peHTreHO(a3oBoro aHaianza ObLIO
OIIpe/IeTIeHO, 4TO JdpaKkiIuoHHbIE JIMHUH,
HaOmoaemMple Ha JAMQPAKUMOHHBIX JAUarpammax
CILJIABOB CHCTEMBI, BKJIOUAIOT AM(PAKIUOHHbIE TUHUU
Jpyrux (a3 B JONOIHEHNE K TUPPAKIMOHHBIM JIMHUAM
OCHOBHBIX KOMIOHEHTOB. [lo pesynbratam (U3HMKO-
XMMHUYECKUX aHAJM30B JOKa3aHO, 4YTO B CHCTEME
CYIIECTBYIOT TPH (a3bl.

Taxum 00pazoMm, B pe3yJIbTaTe BBILICYHOMSIHYTHIX
METO/0B (PM3UKO-XUMHUYECKOTO aHaJIn3a IO0CTPOEHa
¢dazoBas mmarpamma cucteMbl CusAssTes-CrAsTes

(puc. 1).
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Puc.1. @azosasn ouacpamma cucmemvr CuzASsTes-CrAsTes.
dazoBast gmarpamma cucteMbl CU3AS;T€o-  COCTOMT W3 MOHOBAPHAHTHBIX KPHBBIX O-TBEPIBIX

CrAsTez mpencraBmsger coOoi HeKkBa3HOWMHapHOE  pacTBOpoB Ha ocHOBe CusAssTes, CuCroTes u AsyTes.
cedeHne KBasWTpoiHOH cuctembl ASyTes-CroTes-  JlukBumyc a-daszsr u CuCroTes mepecekaercss B TOUKE
CuTe. Paspe3 CusAssTes-CrAsTes ne sBusercs 20 moia. % CrAsTes u temmeparype 265°C. B artoii

KBa3HMOMHAPHBIM, MOCKOJIBKY MPOXOIUT Yepe3 001acTh
HE3aBUCHMBIX  TpeyroibHUKOB  AS;Tes-CuCraTes-
CusAssTeg u  AsyTes-CuCraTes-CrAsTes.  Yacts
CHUCTeMBl B Juama3oHe KoHueHTpanui 0-55 mon. %
CrAsTes comepxut cmech a3 AsyTez u CuCroTes.
Jluxkeumyc cucrempr CusAssTes-AsTes B Touke
nepeceueHnst B muamazoHe 0-55 mom. % CrAsTes

TOYke  oOpasyercss  TpexdasHoe  paBHOBecHE
Meat+CuCrzTes. IIpu gocTHkeHUH TeMIlepaTypsl 10
220°C, obpa3yercsi TpoiiHas IBTEKTUKAa W HACTYMacT
yeTbIpexdaznoe paBHOBeCHE Me
o+CuCroTes+Asy Tes.

Tabu.1.

Cocrabl, pe3yaratsl ITA, u3mepenne nJOTHOCTH U MUKPOTBEPIOCTH CIJIABOB CHCTEMbI
CusAssTes-CrAsTes

Cocras, Moi1. % 10 THOCTE Muxpotsepaocts, MIla
CusAs;Teo | CrAsTes Tepmudaeckue 3¢ ¢pextsr, °C e aP:(L’)IA\OSZI'{F €3 Cucr2;30’|l 5C}rIASTeS
100 0,0 320 6,96 1960 - -
95 5,0 250,320 6,98 1980 - - -
90 10 225, 295 6,90 1990 - - -
80 20 220,265 6,88 1990 | 1650 1850 -
70 30 220,245,400 6,84 1990 | 1650 1860 -
60 40 220,515 6,80 1990 | 1650 1870 -
50 50 220,280,635 6,76 - 1650 1870 -
45 55 220,290,650 6,74 - 1650 1870
40 60 250,285,640 6,70 - - 1870 -
30 70 250,555 6,69 - - 1880 -
20 80 250,430 6,67 - - - -
15 85 250,440 6,65 - - - 880
10 90 250,290,450 6,62 - - - 880
5,0 95 250,360,475 6,59 - - - 870
0,0 100 375,485 6,57 - - - 850

B wunrepBane konmeHtpamuii 55-100 mom. %
CrAsTe; JNHMKBHIYC CHCTEMBI  OTPaHUYHBACTCS
MOHOBApHAHTHBIMH PABHOBECHBIMHM KpPUBBIMH (a3

CuCr,Tes u CroTes. JIukBuayc ¢a3 CuCr,Tes u CroTes
mepecekaercss B coctaBe 80 mon. % CroTes u
temneparype 430°C. B »3Toii Touke CyliecTByeT



Espasutickuti Coro3 YueHbix. Cepus: meduyuHckue, buonoaudyeckue u xumuyeckue Hayku. #10(91), 2021 43

tpexdaznoe  paBHoBecme  M«—>CuCr,Tes+CraTes.
Yerblpex(azHoe paBHOBECHE HACTYIlaeT B TOYKE
TpoitHol neputekTukn M+CroTes«—As;Tes+CrAsTes,

conmepxanne kotopod 30 wmom. % CrAsTes wu
temrnepatypa 250°C.

Hwke  nuHMM  commayca B HHTEpBaie
KOHLEHTpaluui 0-55 MOJI. % CrAsTes
KPHUCTAJUTU3YIOTCST  CIUIaBbl  oaHO(dasHOro
IBYX(a3HOTO at+CuCraTey u Tpex¢azHOTro

o+CuCroTes+As,Tes. Hmwke mmHME commpyca B
obmactu 55-100 mon. % CrAsTes mOCTYIIHBI TONBKO
Tpexdaznbie cruiaBsl Asy Tes+CuCraTes+CrAsTes.

PesynbTathl U3MEpPEHUs MHUKPOTBEPIAOCTH
criaBoB cucteMbl CusAssTey-CrAsTes mpuBeJeHb B
tabmune. Kak BumHO W3 TaOiMIBI, OBUIO MOJYYCHO
YeThlpe 3HAYCHUS  MHUKPOTBEPIOCTH.  3HAYCHHUC
mukpotBepaoctu (1960-1990) MIla cooTBeTcTByET
MHUKPOTBEPIOCTH (-TBEPIOTO pPACTBOpa HA OCHOBE
CuszAssTeg, 1650 MIla - mmkporBepmoctu AsyTes,
(1700-1880) MIIa - CuAs;Tes u (850-880) Mlla -
MukpotBepaoctu CrAsTes.

3akiaovyeHue

Taxum 00pazom, H3yYCHO XUMHYECKOE
B3auMojeiicteue B cuctemMe CusAssTeg-CrAsTes u
mocTpocHa ee (a3zoBas quarpaMma. Y CTAaHOBJICHO, YTO
(hazoBast JuarpaMmma CHCTEMBEI SIBISIETCS
HekBaszuOuHapHOW.  Paspe3  CusAssTes-CrAsTes
SBIISICTCS. HEKBa3HOMHAPHBIM H  MPOXOIHUT dYepes
001acTh HE3aBHUCHMBIX TpPEYTrONBHUKOB  AsyTes-
CuCr,Tes-CusAssTeg u AsyTes-CuCr,Tes-CrAsTes. B
cucteme CuszAssTeg-CrAsTes B guamasone 0-55 mo.
% CuCr;Tes, mmeeTcs cmech OBYX ¢a3 AspTes u
CuCr;Tes. B mpenemnax 0-55 momn. % CrAsTes B Touke
MIepeCeUeHNs], JHUKBUIYC CHUCTEMBI OTPAaHHIMBACTCS
MOHOBapHUAHTHBIMH PABHOBECHBIMH KPHBBIMH  O-
TBEPIBIX  PACTBOPOB HA  OCHOBE  COCIUHCHUS
CuzAssTeg, da3 CuCraTes u AspTes. B untepsane 0-55
Moi. % CrAsTes B Touke mMepecedeHus JHUKBUAYC
CHCTEMBI OrpaHUYCHA MOHOBapHAHTHBIMHU
PaBHOBECHBIMH KPUBBIMH 0O-TBEPIOr0 pPacTBOpa Ha
ocHoBe coemuHeHHsT CuszAssTes, ¢a3z CuCrTes u
As;Tes.  YcraHOBIEHO, 4YTO TpM  KOMHATHOU
Temneparype Ha ocHOBe CuzASs Teg TBepIbIe PacTBOPHI
noxonar mo-5 mon. %. MccnemoBaHa 3aBHCHMOCTH
MHUKPOTBEPIAOCTH ¥ IUIOTHOCTH CIIABOB CHCTEMEI
CusAssTeg-CrAsTes ot cocrasa.
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DA30BASA TUATPAMMA CUCTEMBI PB-MNSE

DOI: 10.31618/ESU.2413-9335.2021.4.91.1486
Kypoanoea Tapana Padicad

acnupanmia kaghedpoul «Obwell u Heop2aHU4ecKol Xumuu
Baxunckuii 2ocyoapcmeennulii ynugepcumema

AHHOTALMUS
Meronamu pusuko-xumudeckoro ananmusa (JATA, MCA, PDA, a takxke onpeneneHneM MUKPOTBEPIOCTH U
YZIENBHOTO Beca) uccieoBanbl (ha3oBoe paBHOBecHe B crcteMe Pb-MnSe 1 nmoctpoeHa ee tuarpaMMa COCTOSTHHSI.
VYcranoBieHo, 4to cuctemMa Pb-MnSe siBimsiercst KBa3sHOMHAPHBIM CeYeHHEM TpOiHO# cucteMsl Mn-Pb-Se u
OTHOCHUTCSL K 3BTeKkTHYeckoMy THiy. Kommnonentsl Pb u MnSe o00pasyroT Mexay coOoi BBIPOXKICHHBIN
3BTEKTUUECKHH COCTaB, KOTOPBIH COOTBETCTBYET 3 Mo % MnSe u mnasutes npu 310°C. beiio oOHapyxeHo, 4T0
TBEpAbIC PacTBOPH Ha OCHOBE MnSe B cucTeMe mpu KOMHATHOHM Temmeparype pocturaror 3,5 moin. % Pb, a

TBEPABIX PaCTBOPOB HA OCHOBE Pb mpakTHiecku He yCTaHOBIIEHO.

ABSTRACT

Methods of physical and chemical analysis (DTA, MSA, RFA, as well as the definition of microhardness and
density) studied the phase equilibrium in the system Pb-MnSe and built its state diagram. It is established that the
Pb-MnSe system is a quasi-binary cross-section of the triple system Mn-Pb-Se and is of the eutectic type. The
components Pb and MnSe form between the degenerate eutectic composition, which corresponds to 3 mol. %
MnSe and melts at 310 ° C. It was found that solid solutions on the basis of MnSe in the system at room temperature

reach 3.5 mol. % Pb, and solid solutions on the basis of Pb is practically not installed.
KuioueBble cjioBa: cucTtemMa, KBa3uOWHApHas, YIBTEKTUKA, MHKOHTPYIHTHBIH, MUKPOTBEPIOCTb.
Keywords: system, quasi-binary, eutectic, incongruent, microhardness.

BBenenue

TpoitHass cucreMa XalbKOTCHHIOB CBHHIA H
MapraHia B IUTEpaType H3y4YeHa HEeIOCTATOYHO.
XalbKOTeHHIHBIE COCIMHEHHS CBHMHIA SBJISIOTCS B

OCHOBHOM CBETOYYBCTBUTEIbHBIMU [1-3] u
TepMOdJIeKTpuueckumMu  [4-9]  marepmamamMu U
UCIIONB3YIOTCS B KadyecTBe  IpeoOpaszoBareneii

9HEpruu, (OTOAMOJOB U JIa3epHBIX AATYUKOB. [lpu
y4acTHM XalbKOT€HHJOB CBHMHIIA W MAaprasia,
XaJIbKOTCHH/IBI c JIpyTUMHI COETUHEHUSAMH,
00pa3oBaHHBIMA HOBBIMH (pazaMH M TBEpIBIMH
pacTBOpamMH, TakkKe O0O0JagaloT ONTHYECKUMH |
TEPMOBJIEKTPUUECKUMHU cBoMcTBamu [10].

CnnaBbel MapraHiia M €ro XaiabKOT€HUAOB C
pa3NUYHBIMU COEMHEHUSIMU MIPUBOAAT K
(hOpMHPOBAHUIO HMHTEPECHBIX CBOMCTB, MOBBINICHUIO
MHUKPOTBEPAOCTH, (OPMHPOBAHMIO  MarHUTHBIX
cBoiicte [11-16]. CBuHenm W MapraHocojaepKaiye
cucTeMBl u3ydeHsl B nuteparype [17-20]. C stoit
TOYKH 3PEHUS M3YUCHHE XUMHH U (PU3HKH CHCTEM,
COCTOSIINX W3 XaNbKOT€HHWAOB CBHHI[A M Maprasia,
[IPECTaBIISIET HAYYHbI U IPAaKTUYECKUI UHTEpEC.

Llensto  1aHHOrO  UCCIENOBaHUSA  SABISETCA
U3y4YeHHe MPUPOJbl XMMUYECKUX B3aUMOACUCTBUH B
cucreme Pb-MnSe, nocrpoenue ee pazoBbIX quarpamMm
U BBIBIEHHE oOiacTell HOBOW (paskl M TBEpAOro
pacTBopa.

Coeaunenus y-MnSe 11aBSITCSI KOHTPY3HTHO MPU
1510°C u xpuCTAILIH3YIOTCS B KyOMYeCKOH CHHIOHUHT
tuna NaCl ¢ mapamerpamu pemetku: a = 5,456 A; mp.
rp. cF8, mnotHocts p = 5,35 r/cm® [21]. CBunen Pb
mnaButcss npu  327,3°C M KpUCTAIM3YeTCs B
KyOW4ecKOll CHHTOHHMM C TIapaMeTpaMu pemeTKH:
a=4,9506 A, np.rp. Fm-3m. [22].

IKCclepuMeHTAIbHAS YacTh

Coeaunenne MnSe ObUTO CHHTE3UPOBAHO O
cuHTe3a ciaBoB Pb-MnSe u3 aiementoB Mn u Se B
KBapLeBOM  ammyje. DJIeMEHTapHblil  Maprasen
JIEUCTBYET Ha KBapIl IPH BBICOKUX TeMIIEpaTypax.

OpHako, O4eHb MENKHI MapraHel C CEJIECHOM B
auanaszone temmneparyp 400-500°C He monsepraercs
BO3JICHCTBUIO KBapla B T€YEHUE OIHOTO JHs. 3aTeM
IIpU CUHTE3€ MOJOBHUHY aMIyJbl BBIHUMAIOT U3 MeuH,
TeMImeparypy nocrenesHo aoBoaat 10 1100°C, namee
BHEIIHME YacTHU aMITyJbl OXJaxJaloT Bojou. B sTo
BpeMsI TapHl celleHa KOHICHCUPYIOTCS W TOMAgaroT B
PEeaKIMOHHYI0 YacTh. HachIHyI0 Maccy OXJIaXIAaoT U
KaXK/IBIH pa3 YHEPTUYHO BCTPSAXHUBAIOT BHYTPH aMITyJIbI,
M TIOJYYalOTCSl MEJKHE KPHCTAIBl. Takum obpasom,
mporiecc 3aBepiraeTcs 3a 5-6 guelt npu 1200°C. B atom
ciydyae Mn HHUKOrza He BO3AEHCTBYET C KBapLeM U
nosyyaercss 4uucTelii MnSe. [lns mosyudeHus Bcero
coesinHeHUst MnSe CHHTE3UPOBaHHYIO Maccy B JIIOOOM
Cllydyae M3MENbYaloT A0 COCTOSIHMA mopomka. IIpu
nasierann 200 atM. OBUTH TOJTyYeHBI MPECCOBAHHBIC
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TabneTku. 3ateM npeccoBaHHble TabieTku MnSe
HozBepraoT TBepao(da3Hoil peakuu B BaKyyMe IpH
600°C B Teuenue 50 gacos.

VY6enuBiuncek, uTo coequHenne MnSe noiydeHo,
cruiaBbl cucteMbl Pb-MnSe ObuiM CHHTE3MPOBAHBI 13
KOMIIOHeHTOB Pb m MnSe B BakyyMHPOBaHHBIX
KBapIeBBIX ammynax, npu npasmeHun 0,133 Ila B
uHTepBaine Temmnepatyp 1100-1200°C.

Ilocne nNOMHOM TOMOreHHM3allUU CIUIABOB HX
UCCIENOBAId  C TIOMOINBIO  METOAOB  (DH3MKO-
XMMHYECKOTO aHanm3a. [Ipu nccienoBaHWM CIIABOB
UCTIOJIB30BAIUCh METO/IbI 1 depeHnnanbHo-
tepmudeckoro ([ITA), muxpoctpykrypHoro (MI'A),
pentrenodasosoro (POA) aHau30B, a TaKke METObI

U3MEpPEHUs]  MUKPOTBEPAOCTH U OMNpeAesCHUs
TUIOTHOCTH.
JuddepeHnnanbHO-TepMUICSCKUN aHau3

BBITIOJTHEH Ha HU3K0YacTOTHOM nupomerpe KypHakoBa
HTP-73. B xayectBe TepMonapbl HCHOIb30BAIH
XpOMEITb-aJIFOMENIeBYI0, CKOpocTh HarpeBa 10°C/muH.
Ananms MHKPOCTPYKTYPBI BBITIOJTHEH oJ
Mukpockorrom MUM-8. PactBoper NaOH + H,03 = 1:
2 u 1 . HNO3 ObUn B34THI B KayecTBE MyOMIIBHBIX
BEILECTB JJIsI ONpenesieHns] Mex(asHbIX TIpaHUI] B
obpasmax.

Penrtrenoa3oBblii aHa M3 CIUIABOB BBHITIOJIHEH HA
pentreHoBckoM nudpakromerpe J[2 PHASER. B

Ka4y€CTBC aHOAa HCIIOJIb30BaJIn CukK O-HU3JTy4YCHUC U

Ni-unbp.

MukpoTBepA0CTh HU3MEPSITH Ha
MeTaiorpaguaeckomM MUKpPOCKOIIE I[IMT-3.
[InotHOCTD OTIpeIeIIsLITN MMUKHOMETPUYECKUM
METO/IOM, B KayeCTBE HAIOJHUTENS MCIIONb30BAIU
TOJIYOJI.

Pe3ysabTaThl 1 UX 00Cy:KAeHHE

CmiaBel  cuctemMsl  Pb-MnSe ¢ BBICOKHM

coaeprkanneM cBuHIA (0-40 mMon. % MnSe) nomydeHsr
B BUJIe KOMITaKTHOI Macchl, a OCTajJbHbIe 00pasIEl - B
BHJI€ BEICOKOTEMIIEPATYPHOTO IIABAIOILETO MOPOIIKA.
CrulaBpl  CHCTEMBI IIOCTENIEHHO MEHSIOTCS TP
JUIUTEJIEHOM NpeObIBAaHUHU Ha BO3/YyXE.

CrunaBbl, Oorateile MnSe, HepacTBOpUMBIE B
CJ1a0BbIX KHCJIOTaX, PACTBOPUMBIE B CHIIBHBIX KHCIOTaX
(HNOs3, H2S04) u cumbabix (NaOH, KOH) menouax.
ITocire romorenmsamum ciuiaBa cucrteMa Pb-MnSe
ObLIa HCCIIEAOBaHa METONAMH (PHU3UKO-XHMMHYECKOTO

aHaIM3a. PesynbTaTs! muddepeHnranbHO-
TEPMHYECKOTO aHaM3a MOKa3bIBAIOT, 49TO
TEepMOTPaMMBI CITaBOB CHCTEMBI HUMEIOT
usorepmudeckue 3¢dexter mpu Temmnepatype 300°C,
YTO  COOTBETCTBYET  TEMIIEpaType  JBTEKTHKH.
Temneparypubie  3¢QeKTbl,  NOJIy4YeHHbIE  Ha
TepMOTpaMMax, O0OpaTHMBIE.
4
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Pucynox 1. Penmeenoeckue ougppaxmozpammul cniaeoe cucmemst Pb-MnSe.

1-Pb, 2-40; 3-80; 4-100 mon. % MnSe.
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Puc.2. ®aszosaa ouacpamma cucmemer Pb-MnSe.
Anamu3z  MuKpocTpykTypsl (MCA) cmnaBoB — pa3HBIX  3HAYCHHWS  MUKPOTBEPIOCTH.  3HAYCHUE
cucteMsl Pb-MnSe mokassiBaeT, 4To Ha cTOpoHe MnSe  MHKPOTBEPIOCTH 350 MIla COOTBETCTBYET

UMeeTcs TONBKO HeOombImoe ogHOo(pa3HOE TIOTe.
OcranbHble CIUiaBbl - AByxQaszubie. CliegoBaTeIbHO,
cucrema Pb-MnSe siBnsiercst kBa3nOUHapHOIA.

s TMOATBEP)KACHUS PE3yJbTaTOB METOOB
aHaJm3a DTA " MCA ObLT MpoBeACH
peHTreHo(a30BbIil aHAIM3 O0Pa3LOB U3 Pa3NIUIHBIX
YYaCTKOB cucreMsl.ITo pe3yabTatam
pPEHTreHO(a30BOTO  aHANM3a  YCTAHOBIEHO, YTO
MTUQpaKIMOHHBIE JIMHUM Ha  JudpakTorpaMmmax
obpasmoB 40 u 80 mon. % MnSe cocrosT U3 cMmecu
JTU(PPAKINOHHBIX JIMHIUH HCXOJHBIX KOMIOHEHTOB. DTO
YKa3bIBaeT Ha TO, YTO CILIABBI CHCTEMEI - IByX(ha3HBIE.

Takum 00pa3oM, pe3yibTaThl TEPMHUYECKOTO H
MHUKPOCTPYKTYPHOTO aHaJIU30B TOITBEPKICHBI
peHTreHo(a3oBbIM  aHamu30oM.  JludpaxTorpammbl
WCXOJIHBIX KOMIIOHEHTOB U CIUIABOB, cojiepkarmx 40
n 80 mon. % MnSe, nipencTaBiieHbl Ha PUCYHKE 1.

HccrenoBana 3aBUCHMOCTh MHKPOTBEPAOCTH H
IJIOTHOCTH CIUIaBOB cHcTeMbl Pb-MnSe or cocrasa.
HekoTopble (QH3HKO-XMMUYECKHE CBOWCTBA CILIABOB
CUCTeMBI IpuBeJeHbl B Tabmuie 1. [Ipu m3MepeHun
MHUKPOTBEPAOCTH CIUIAaBOB OBUTM IOJNYYCHBI JBa

MHUKpPOTBEPJOCTA CBHHIA, a 3HaueHue (1900-1930)
MIla cooTBETCTBYeT MHMKPOTBEPAOCTU O-TBEPIOTO
pacTBopa, MOJly4eHHOTO Ha 0OcHOBe MnSe.

[To pesynpraram  wuccienoBaHusi  (HU3HKO-
XUMHYECKHX METOAOB aHAJIN3a MOCTPOEHA AUarpaMma
cocrosiaus cucteMbl Pb-MnSe (puc. 2). Kak BugHo u3
pucynka 2, cucreMma  Pb-MnSe  sBisercs
KBa3HMOWHAPHON YacTbi0 TpoiHOU cucteMbl Pb-Mn-Se
W OTHOCHUTCS K OBTEKTHUECKOMY THIy. Ilytem
MHKPOCTPYKTYpHOTO ~ aHajHW3a YCTaHOBJIEHO, YTO
TBEpAbIE pacTBOPHI Ha ocHOBe MnSe conepxat a0 3.5
mon. % Pb. B cucreme kommoneHTHI Pb m MnSe
00pa3yoT 3BTEKTHKY C cocTtaBoM okosio 3% Pb u
temneparypoit 300°C.

JlukBuzayc cuctemsl Pb-MnSe cocTout n3 KpuBbIX
MOHOBApHAHTHBIX paBHOBecuit Pb u a-TBepmoro
pactBopa Ha ocHoBe MnSe. JIByxdasnbie obmactu (M
+ o) pacmoJOXEeHbI MOJ KpPHUBOW JMKBHIyca B
nuanazone 3-97 moi. % MnSe. Huxe nuHuu conuayca
B CHCTEME KpHCTaJUIM3YIOTCs AByX(a3Hble cruasbl (Pb
+ o).
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Cocrasbl, pe3yabtarsl ITA, n3Mmepenne MUKPOTBEPIOCTH U IJIOTHOCTH CILIABOB cucTeMbl Pb — '\;iﬁsﬂel-
Cocras , Mo % Tepmuteckue [oTHOCTS, PIL/[I/IKpOTBepI[OCTL , MH;
Pb MnSe sdextsl, °C rlem® P=0.10H P00 H
100 0,0 327,5 11,34 350 _
97 3,0 310 11,30 OBTeK. OBTEK.
95 5,0 310,375 11,01 _ _
90 10 310,565 10,69 _ _
85 15 310,700 10,30 _ _
80 20 310,810 10,03 350 _
70 30 310,970 9,42 350 _
60 40 310,1100 8,71 350 _
50 50 310, 560,1210 8,10 _ _
40 60 310,560 7,41 _ 1930
30 70 310,560 6,75 _ 1930
20 80 310,560,950 6,09 _ 1930
10 90 310,575,950 5,43 _ 1930
0,0 100 625,1010, 1510 4,78 _ 1900
3akiII0ueHne materials and devices // Mater. Today Energy. 2018. V.

Taxkum 00pazoM, XMMHYECKOE B3aHMOJICHCTBHE B
cucreMe Pb-MnSe wm3ydeHOo MeTomamMu (H3HKO-
XMMHYECKOTO aHajlu3a M IIocTpoeHa e€ (a3oBas
JuarpaMma. YCTaHOBJICHO, YTO (a3oBas auarpaMma
CHCTEMBI SBISIETCS KBa3MOMHAPHON M MMeEeT MpPOCTOH
3BTEKTUYECKUN THII. B pe3ynbTare
MHUKpPOCTPYKTYpPHOTO aHajk3a CIUIaBOB OJHO]a3Has
obnmactp Obuta OOHapy)KeHa TOJIBKO CO CTOPOHBI
coequnenuss MnSe. B cucreme pactsopeHo 3 mon. %
Pb Ha ocHOBe MnSe mpm KOMHAaTHOW TemIeparype.
OBTeKTHKa, oOpa3oBaHHas Mexay Pb u  MnSe,
cogepxur 3 moa. % MnSe u mmeer Temmeparypy
300°C. Hwxe nMHMM COJIMAYCa KPUCTAJIU3YIOTCS
IByX(a3HbIe CIUIaBbl, cocrosmue u3 (Pb + o).
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AHHOTAIIUA

AnTe4yHblll OuU3HEC SABIAETCS OAHUM U3 Ba)KHeﬁMHX, a TakKXE COolIUaJIbHO-3HAYUMBIX H COIMAJIBHO
OTBETCTBCHHBIX B COBPEMCHHOH 3KOHOMHKe. B HacTosIiee BpeMs B alTeYHOM CEKTOpe (apMarieBTUUCCKOTO
peiHKa Poccnm HaOnromaeTcss BBICOKMH YPOBEHb Pa3BUTHS KOHKYPEHTHOH CpeAbl M TMOWUCK KOHKYPEHTHBIX
MNpEUMYHICCTB ANTCYHBIX Opl“aHPISaL[HfI. OZ[HaKO, HpO6J‘I€MaTI/IKa COI.[I/I&J'IBHOfI OTBETCTBECHHOCTHU Cy6”beKTOB
(I)apMaLIeBTI/I‘ECKOFO PBIHKA OCTAJIACh 3a MpeaACIaMU C(i)epLI HAYYHBIX HHTCPECOB OTCYCCTBCHHBIX YYCHbIX.

L[eJ'IBIO HCCIIcJ0BaHusA ABJIIJIOCH H3Yy4YCHUC COHHaHBHOﬁ OTBECTCTBCHHOCTH B cq)epe anTeyHoro OM3Heca.
OCHOBHBEIM MCTOAOM c60pa 1 aHajlIu3a I/IH(I)OpMaLII/II/I B MPOBCACHHOM HCCIICAOBAHUU SBJISJICA KOHTCHT-aHAJIU3
MaTepHajoB O(QUIIMATBHBIX CAaWTOB aNnTedHbIX cerei Poccum. IIpakTHueckuMm apryMeHTOM BbIOOpa WHTEPHET-
PECYPCOB B KaueCTBE IMITUPUICCKOI 0a3bl MCCIICOBAHUS SBUIOCH CTPEMIICHHE MPOBECTH MACIITAOHBIN aHAIN3
OCO6CHHOCTCI‘/II pa3BUTHUA COHHaHBHOﬁ OTBETCTBEHHOCTU AaNTEYHBIX CETEH C pa3JIMIHBIMHU O3KOHOMHNYCCKUMU
BO3MOXXHOCTSIMMU.

B cratbe MPUBCACHBI OCHOBHBIC XapAKTCPUCTUKN HAITMOHAJIbHBIX HOPMATUBHBIX JOKYMEHTOB 10 BOIIpOCaM
COB, mpencraBieHbl pe3yabTaThl aHAIN3a ITyOJIMYHON MH(pOPMAIMKU, pa3MelIeHHO Ha oduiManbHbIX caiftax
TOP 100 anteunsix cereii Poccun.

ABSTRACT

The pharmacy business is one of the most important, as well as socially significant and socially responsible
in the modern economy. Currently, the pharmacy sector of the Russian pharmaceutical market is experiencing a
high level of development of the competitive environment and the search for competitive advantages of pharmacy
organizations. However, the problem of social responsibility of the subjects of the pharmaceutical market remained
outside the sphere of scientific interests of domestic scientists.

The aim of the study was to study social responsibility in the pharmacy business. The main method of
collecting and analyzing information in the study was content analysis of materials from the official websites of
Russian pharmacy chains. A practical argument for the choice of Internet resources as an empirical basis for the
study was the desire to conduct a large-scale analysis of the features of the development of social responsibility of
pharmacy chains with different economic opportunities.

The article presents the main characteristics of national regulatory documents on SSR issues, presents the
results of the analysis of public information posted on the official websites of the TOP 100 pharmacy chains in
Russia.

KiroueBble cioBa: couajJabHas OTBETCTBEHHOCTb 6H3Heca, HOPMATHUBHOC PCTYJIHUPOBAHUEC, CTPATCTUICCKAA
KapTa ynpaBJICHUs CONUATIbHO OTBETCTBEHHOM allTEYHOM OpFaHHSaL{I/IGﬁ.

Key words: social responsibility of business, regulation, strategic map of management of a socially
responsible pharmacy organization.

AHanmn3 HaIWOHAJBHON HOPMAaTMBHOM 0a3sl MO  HOPMATHUBHBIX  JOKyMeHTOB B  obmactm COBb
COB mno3Bonmi cucteMaTH3upoBaTh mHpopMarmoo U [1,5, 6, 7, 8].
BBIJICJIUTH OCHOBHBIE XapPaKTEPUCTUKN HAITMOHAIBHBIX
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Tabmuna 1.
OcCHOBHBIC XaPAKTEPUCTHKH HAIIMOHAJILHBIX HOPMATHBHBIX IOKYMEHTOB 110 Bonnpocam COBb
I'on
Hopmarus Pa3paboTunk Onucanue
TIPUHSTHUS
Poccuiickuii coro3 .
[Mpencrasnsier coboii cBOX
CouuanbHas XapTus MIPOMBIIIICHHUKOB U
N 2004 . OCHOBOIIOJIATAIONINX TPUHIIMIIOB
poccuiickoro Ou3Heca npeArpruHIMAaTeIeH ETIOBOM TIPAKTHKI
(PCIIIT) P
Crannpapt Toproso-
. OcHOBaH Ha NIPUHINIAX,
MIPOMBIIITIEHHOH nanaTel PO
3aJI0’KCHHBIX B MEXLyHapOJHBIX
«ConuanpHas OTIETHOCTh
N ToproBo-npoMbIIIIICHHAS JnokymenTtax: CTaHIapTax cepun
MIPEIIPUATHHA U 2006
o nanata PO AA1000 u PykoBoactse 1o
OpTaHM3aINH, s
OTYETHOCTH yCTOWYHNBOTO
3apEeruCTPUPOBAHHEIX B
N pa3BUTHS
Poccuiickoit denepanun»
IIpencrasnser coboii mepeueHb
00513aTeNILCTB, KOTOPHIE OU3HEC
JOOPOBOJILHO PUHKUMAET Ha ce0s
Memopanaym «O (mobpoBoubHAS 1enoBast
NPUHLUIAX KOPHOPaTUBHON 2006 Acconuanys MEeHeKepoB MIPaKTHKa, pa3BUTHE MIEPCOHANA,
COLMATBHON Poccun Ge3o0macHbIe YCIIOBHS TPYAA,
OTBETCTBEHHOCTI JIESITEIILHOCTD B c(hepe OXpaHbl
OKPYKAIOIIEH Cpepl, HOOMIPEHUE
6IIaroTBOPHUTEIHLHON
JIeATeIILHOCTHU | Jp.)
dopMupyeT LeIu COUUaNbHON
MexnyHapogHas OTBETCTBEHHOCTH, PACKPBIBACT
OpraHu3aIys 1o IIPEeUMyIIecTBa, KOTOPOE AaeT
I'OCT P 1CO 26000 CTaHJapTU3aIHH, cleJJ0BaHue NIPUHIIUIIAM
«PykoBoacTBo 1o 2012 yTrBepxaeH [Ipukazom COLIMAJIBHO OTBETCTBEHHOTO
COLMANBHON ®Denepa’dbHOTO areHTCTBAa | IOBEACHUS U XapaKTepH3yeT CEMb
OTBETCTBEHHOCTI 10 TEXHUYECKOMY OCHOBHBIX HallpaBJICHHH, Ha
PETyIUPOBAHUIO U KOTOPBIX J0JDKHA OBITH
METPOJIOTHH COCPEIOTOYEHA COLIUAIBEHO
OTBETCTBEHHAsI OPTaHHU3AIHS
OCHOBHBIM  JOKYMEHTOM  TOCYJapCTBEHHOH [IpoBenenHbIi KOJIMYECTBEHHBIH aHaIMu3

HalMOHaAJNbHOM ToauTuku B obOmacti COB saBasgercs
Hammonanesnsiit crangaptr [OCT P UCO 26000-2012
«PyKOBOJICTBO 10 COLMAIBHOM OTBETCTBEHHOCTH.
CranzmapT IpeacTaBiseT PYKOBOJICTBO IO BBEICHHIO
COLIMAIIEHOW OTBETCTBEHHOCTH B MPAKTHUKY pPabOTHI
opranu3aiyi [1]. Yka3aHHBIH cTaHAApPT PEKOMEHIYET
COLIMAIBHO OTBETCTBEHHBIM OpraHu3alusIM
pa3paboTKy M JajnpHEHIIee BHIITOJIHEHHE OCHOBHBIX 7
teM COBb. 2T10: «OpraHu3zallMOHHOE YIPABICHUE,
«IIpaBa  uenoBeka»,  «TpynoBbIE  TPAaKTUKH»,
«Oxkpyxaromas cpena», «JlobpocoBecTHbIE aEIOBBIC
NPaKTHKW», «B3aMOOTHOLIEHUS! C HOTPEOUTEIIMMY,
«Y4acTue B )KU3HHU COOOIIECTB U UX Pa3BUTHED.

B xoae uccnenoBaHus C LEIbIO ONpPENENCHUS,
SABISIOTCSL ~ JIM  amNTe4YHble  CEeTH  COIHAIBHO
OTBETCTBEHHBIMH, OBLI MIpOBECH aHan3
nHGOPMALINH, Pa3MEIICHHONW Ha OPHUIIHANBHBIX caiiTax
TOP 100 anteunsix cereir Poccnu.

VYcranosneno, Tonbko 80 anreunsix ceteit uz TOP
100 mmeroT neicTByronuil opunmaneHe caiit (17
(enepaybHBIX aNTEYHBIX ceTed, 24 — PEerHOHAIBHBIX,
39 — JokampHBIX anTeuHbBIX cered). U3 Hux 76
anTeuHbIX ceTel pazmentatoT nHpopmanuio o COBb (17
(enepanbHbIX, 22 pETHOHAIBHBIX, 37 JIOKAJbHBIX
anTeuHBIX CeTeH).

CBUJIETENLCTBYET O TOM, uTo o BceM 7 Temam CODB
nH(popManuio He pa3MenaeT HA O/IHa M3 UCCIIEAYEeMbIX
anTevyHbIX cereld; mo mectu TemaM COB mHbOopMaITo
pa3MemaoT 3 anTedyHble CeTH; MO0 ISTH TeMaM
uHbOpMalLMIoO pa3MelaloT 6 anTeYHbIX CeTeil; 1o
4yeTelpeM TeMaM — 18 anreuHbix cereid; mo tpem — 20
aNTeYHBIX CeTel; 1Mo IByM — 17 anTeyHBIX ceTeif; mo
OIHOM TeMe — 12 anTeYHBIX CETEMH.

Taknm obpazom, YCIIOBHO COIIMAJIBHO
OTBETCTBEHHBIMH alTEYHBIMH CETSIMH MOXHO Ha3BaTh
JMIIb 3 anTe4yHble CeTH (PErHoHAIbHAs alTeYHas CETh
«MomnacteipeB.p¢»  (BnaguBocTok),  JOKaJIbHbBIE
anreunsle cetH «['yoepHckue antekn» (KpacHosipek) u
«Ilepmpapmanust» (Ilepmb), KOTOpbIE pa3MeIalOT Ha
odunmaneHBIX caitax mHMopMaImo o 6 (u3 7) Temax
COB.

Kpowme 3toro, B Xx07e aHamM3a yCTAaHOBICHO, YTO
mo Teme «lIpaBa denoBeka» HE WpPEACTaBIIET
nHpopmanus Hu oxHa u3 TOP 100 anteuHbIX ceTei; 1o
TemMe  «Okpyxamoomas  cpeaa»  MPEeACTaBIISIOT
nHpopManuio TOJNBKO 4 amNTeYyHbBIE CETH; MO TeMe
«B3anmooTHomIEeHHS c MOTPEOUTETSIMIY
MIPEACTAaBISIIOT ~ MHPOPMAIMIO  NPAaKTHYECKH  BCe
anTeyHble ceTH (0JJHAKO, PeYb HIET TOJbKO O CKHIKAX,
aKIMAX JJIs1  TOCTOSIHHBIX — TOKymareied, a o
JI0OPOCOBECTHOM MapKeTHHTe nH(popManUs
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OTCYTCTBYET); 10 Teme «TpynoBble IPaKTHKM»
pa3meratoT nHdopmanuio 54 anTeyHbIe CETH.

[IpeacraBnenHble pe3yabTaThl aHaJM3a
CBHJIETENIBCTBYIOT, YTO HH(OPMALHs, pa3MEIIeHHAs Ha
oduManbHBIX calTax anTeYHbIX CeTel, He 3aBUCHT OT
BHUJIa alITCYHOH CETH; He 3aBUCHT OT 00BEMOB MPOJAK
U KOJNHMYECTBA alTeK, BXOIALIMX B alTCYHbIC CETH;
HOCHT ()parMeHTapHBLI XapaKTep H Jp.

C y4eroM BBIIECH3IOKCHHOTO,  HCIONB3YS
TEOPHIO CTPATETMIECKOTO yIpaBieHus [2], Hamu ObL1a

pa3spaboTraHa mpuUMepHas CTpaTermyeckas Kapra

COLIMAJIbHO OTBETCTBEHHOM anTeYHOW OpraHu3alii.
IIpu pa3paboTKe CTpaTErHUCCKOW KapThl OBLI

HCIOJIb30BaH TOCJEI0BATENbHO-TIOSTATHBIA TOJXO/,

Ipu  KOTOPOM  COLMANbHAs  OTBETCTBEHHOCTh
BCTpamBaeTCsi B IIPOIECC pPa3pabOTKH CTPaTEeruu
YIpaBJIECHUS opraHuzanuei. dopMupoBaHue

cTpaTeruu BkimovaeT 4 stana (PucyHok 2).

| 3Tan

Il 3Tan

v’ onpejieNieHne MUCCHH alTeYHON OpraHU3auK

V' (opMyIMpoBaHHE OCHOBHBIX IEJIEH U 3a1a4 anTeYHON
OpTraHM3aLnHA

v’ pa3paboTKa JOKAIBHBIX aKTOB allTeYHOM OpraHu3alluy, B
KOTOPBIX 3aKPEIICHBl OCHOBHBIE IPUOPUTETHI U
HaTpaBJIeHHUs B 00J1aCTH COIMAILHONW OTBETCTBEHHOCTH
anTe4YHON OpraHu3alun

!

HI 3Tan

A 4

OMPEaACIICHUC 3aMHTCPECCOBAHHBIX CTOPOH, CTeﬁKXOHHepOB,

BIIUSIONINX Ha AEATEILHOCTh allTCUHOM OopraHu3annu

onpeneneHre ocHOBHBIX TeM COB, BKIIIOYEHHBIX B
CTpaTEru4ecKyIo KapTy

(OopMUpOBAHKE CTPATETMIECKUX MOJIOKEHUM, KOTOPHIE 1
1

BHECYT BKJaJ B 3PPEKTUBHOCTH IEATEIBHOCTH !
OpraHu3aIyu |

I

1V stan

» KOHTPOJb 32 pealn3anei CTpaTeruu
arTeYyHOM OpraHu3anyu
» cocraBiicHHE HE(PUHAHCOBOTO OTUYETA

Pucynok 2. Omanwvi popmuposanus cmpamezuu ynpasieHus COyuanbHol OmeemcmeeHHOCMbIO

anmey4Hsblx OPZCIHLL?CIL[MIZ

B crparernueckyro KapTy HHTErPHPOBAHEI
ocHoBHble 7 TeM CObB ¢ yka3aHueM NOMMHUPYIOIIHUX
MPaKTUK 10 Kaxaoi u3 tem [1, 3, 4, 5] (Tabmuma 2).
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Tabnuma 2.
KoHuenrtyanbHasi cTpaTern4eckasi KapTa cCOuMaJbHO OTBETCTBEHHOM ANTEYHOH OPraHu3auuu
Bxmrouenwmii ocaoBHEIX TeM CObB B
CTpaTeruio

I[OMI/IHI/IpyIOIlII/Ie IMMpaKTUKU

pa3paboTka anTeyHoi opraHu3anyel cTpaTeruy, Helne,
3aja4, OTpaXKaIoIINX €€ 00sI3aTeNIbCTB B OTHOILIEHUU
COLMAIBHON OTBETCTBEHHOCTH;
PETyIUPOBaHKE TIPOLIECCOM YIIPABICHUS COUATEHON
OTBETCTBEHHOCTHIO alITEYHO} OpraHn3aIlni;
JEeMOHCTPHPOBAHUE alITEYHON OpraHU3aIuel 00S3aTEIECTB H
MTOIOTYETHOCTH pyKoBocTBa B 0bmactu COb
(TIO3UITMOHUPOBAHNE ANITEYHBIX OPTAaHU3AINN; HAJTMIHE
JIOKAJIbHBIX JOKYMEHTOB, PETJIAMEHTHUPYIOMIHNX ITOJUTHKY
anTeuHoll opranuzauuu B pamkax COB);
yCTaHOBKa ITPOIIECCOB 0OMeHa MH(pOpMaIeld MeXIy
anTevyHOU OpraHU3anueil U 3aMHTEPeCOBaHHBIMU CTOPOHAMH
(B T.u. pasmerenne nHpopmarmu o COb Ha odurmansHbIX
caifrax);
nooipenue 3QpHEeKTUBHOrO yyacTusi pabOOTHHKOB BCEX
YPOBHEH B IEATEIFHOCTH alITEYHONW OPTaHU3AIMA B 00JIACTH
COLIMAIFHON OTBETCTBEHHOCTH
COOIIIOICHHE TIPaB ¥ CBOOOJT UeIOBEKa, YBAKEHUE K
JNYHOCTH,
HE JIOTyIIeHNE TUCKPUMITHAIUH;
moaepkka 00ydeHHs B 00JACTH MPaB YeJIOBEKa;
BHEJIPEHHE TTOJIMTUKU OpraHU3aluy B 00JIaCTH IIpaB
YelI0BEKa;
myOnu4HOe 3asBICHUE WIIN Ipyroe JeiicTBue,
JIEMOHCTPHPYIOIIEe, YTO OpraHU3alUs He MUPUTCA C
HapyIICHUSMH MPaB YEJIOBEKA;
00beANHEHNE C IPYTUMHU OpPTaHU3alMsIMH U
MIPaBUTEINECTBCHHBIMHA HHCTUTYTaMH yCHJIHN, HallPaBICHHBIX
Ha oOecrieueHue COOIIOICHUS U OCYIIECTBICHUS
SKOHOMHYECKUX, COIMATBHBIX U KYJIbTypHBIX IIPAaB;
aJIanTanys TOBAPOB HITH YCIYT K MOKYTATeIEHON
CIOCOOHOCTH OEIHBIX JIFOIEH
COOJIIOJICHHE YCTAaHOBJICHHBIX 3aKOHOM TIpaB pa0OTHHKA Ha
pabodueM MecTe, YeCTHOE HCIIOTHEHUE TPYIOBEIX JIOTOBOPOB,
periiaMeHTHPYIOIIUX B3aMMOOTHOUICHHS MEXKIY
paboTomarensaMu U pabOTHUKAMH, TIOIEPKKA BBICOKOTO
YPOBHS 0€30MaCHOCTH TPY/a;
o0ecriedeHre anTe4yHbIX PAOOTHUKOB 1OCTOMHOI
oduMaNbpHOM 3apab0THOM MIIATOM BO B3aUMOCBSIZH C
pe3yipTaTaMu UX JesITeIbHOCTH, IIPOU3BOAUTEIIEHOCTHIO
TpyAa, YPOBHEM KBATU(PHUKAIHIH, TPO(HECCHOHATUZMOM,
OTBETCTBEHHOCTHIO, HCIIOTHUTEIBHOCTHIO U
JTUCTIATUTHHUPOBAHHOCTEIO;
obecrieyeHrne KOM(OPTHBIX U OE30TACHBIX YCIOBHUIT 1151
paboTHI anTEeYHOro NepcoHala, aTMOC(hEPBl COIMIAPHOCTH
JIOBEpUS MEXTY paboToAaTeSIMU U PAOOTHUKAMH,
CO3/IaHHME PABHBIX YCIOBUI I MPOEeCCHOHATBHOTO U
KapbepHOI0 pOCTAa alTeyHbIX PAOOTHUKOB;
MIpaBIUBOE HHPOPMHUPOBAHUE ANTEYHBIX PAOOTHUKOB O
peabHOM TIOJIOXKEHHUH JIeNl B OpTraHu3alnH, HeTOMyIIeHHe
oOMaHa COTPYAHUKOB,;

CO3/IaHUE YCIIOBHMH JUIsl JICUEHUsI, OKa3aHHs IIOMOIIH B
KPUTHUYECKHUX CHUTYaIUsIX, B TOM YHCIIE TP TIOTEPE PabOThI»;
3aKpeIuIeHHE COIMANILHBIX TapaHTHil paOOTHUKOB B
KOJUIEKTHBHBIX U TPYAOBBIX JI0TOBOpax;
ToJI/iepKaHie y COTPYJHUKOB 4yBCTBA KOPIIOPATHBHOM
MPUHAJIE)KHOCTH, ITPUBEP)KEHHOCTH LIEHHOCTSIM U HIeanam
anTEeYHOHN OpraHu3aunuu

OKPYXXAIOIIIAS CPEJA «COOJTIOJICHNE 3aKOHOIATEIhCTBA U HOPMATHUBHBIX

OPTAHM3AILIMOHHOE VIIPABJIEHUE

CO3/IaHNE JIOKAIBHBIX JTOKYMEHTOB,
PETYIMPYIONINX CONUATBHYIO MOTUTHKY
anTeYHO! opraHu3aluu

ny6nm<au1/m OTUeTa O COLIMAJIbHOM
OTBCTCTBCHHOCTHU

INTPABA YEJIOBEKA

CO3JJaHUE MEXAHU3MOB IJIsl COOJTIOACHHS
MpaB YeJ0BeKa (aNTeUHBIX PAOOTHUKOB U
noTpeduTeneit) u odbecrneyeHne ux
nH(pOPMAIMOHHO-CONUATBHOM MOIEPIKKO#

TPYJOBLIE ITPAKTHUKHA

pa3paboTka MOJ0KEHUI 0 KaJIpOBOM
MOJINTUKE

pa3paboTka peKOMEH AU 110 Ka4eCTBY
TPYZOBOM KHU3HH alITEYHBIX PAOOTHUKOB
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pa3paboTka nporpamm 1o 3pdekTuBHOMY
UCIIOJIb30BAaHHIO PECYPCOB U
9HEprocOeperaoyx TEXHOIOTHIA

TpeOOBaHUi1 B 001aCTH OXPaHBI OKPYKAIOIICH CPEIbl, B T.U.
cOOJIFO/ICHNE alTCYHBIMY OPTaHU3AIUSIME TPEOOBaHUI K
YHHYTOKCHUIO JICKAPCTBEHHBIX MPEMapaTOBy;
3¢ eKTHBHOE HCIIOIH30BAHUE PECYPCOB, CHIDKCHHE
00pa30BaHUs 3arPs3HSAIONIUX BEIISCTB H OTXOJIOB U
COKpAIIICHHE UX BO3ACUCTBHSI HAa OKPYKAFOIIYIO CPELIY,
BHEJ[PEHHE dHEProcOeperaroiux TeXHOJIOTHil;
o0OydeHHe ¥ MOBBIIIEHUE OCBEIOMIICHHOCTH B 00J1aCTH
OXPpaHbI OKPYIKAIOIIeH cpeibl BHYTPU OpraHU3allly;
(hMHAHCHPOBAHME YKOJOTHYCCKHX MMPOEKTOB

JOBPOCOBECTHBIE AEJOBBIE
INPAKTHUKH

co0JtoieHHe, MPOJIBIKEHNE U
CTUMYJTHUPOBAHIE CTAHAAPTOB STHYHOTO
MOBEICHUSI

TIOBBILIEHHE OCBEIOMIIEHHOCTH paOOTHHKOB
OTHOCHTEJIEHO BaKHOCTH COOTBETCTBHS
TpeOOBaHMAM aHTUMOHOIIOIEHOTO
3aKOHOJIATEIbCTBA U JOOPOCOBECTHON
KOHKYPCHIIIH

pa3pa60TKa JIOKAJIBHBIX TOKYMCHTOB

COLIMAJIBHO OTBETCTBEHHBIE 3aKyIIKY;
MIPOTUBOAECHCTBUE KOPPYIINU (BHEIPEHUE
AQHTUKOPPYNIIUOHHBIX MOJUTHK U NPAKTHUK, OBHIIICHUE
OCBEIOMJICHHOCTH paOOTHHKOB, ITPEICTaBHUTEIEH,
MOCTABIIMKOB U Ap. B BOIPOCaX KOPPYIIIHH U
HNPOTUBOACUCTBHS eif);

3. cobroieHne MPUHINTIOB 100POCOBECTHOW KOHKYPECHIINH

B3AUMOOTHOIIEHUA C
HOTPEBUTEJIAAMU

BHEJ[PEHHE CTAHIapTOB MEHEIKMEHTA
kauectBa ( ICO 10001, UCO 10002, UCO
10003)

pa3pa60TI<a CTaHAAPTHBIX OINCPALNOHHBIX
npouesayp

pa3paboTka, HPOU3BOJACTBO,
pacrnpocTpaHeHue, IPe0CTaBICHIE
HHPOPMAIIUH, CITYKOBI TEXHUIECKOH
MOJJIEP)KKU ¥ IPOLIEyPBI OT3bIBA U BO3BpATa
JeeKTHOro ToBapa

1. peanu3anus Ka4eCTBEHHBIX U CEPTHHUIIMPOBAHHBIX
TOBapoOB;
2. BBICOKHUI1 ypOBEHb 00CITYy)KUBaHHUS TOTPEOHUTEINEH;
3. 10OpOCOBECTHBIC MPAKTHKHA MapKETHHTa;
4. 1oGPOCOBECTHOE M NPABANBOE HHOOPMUPOBAHHUE
NOTpeOHTENIeH 0 TOBapax, MOISKAIINX PeaTn3aliuu

YYACTUE B XMN3HU COOBIIECTB 1
UX PASBUTHUE

BBINOJIHEHUE HAJIOTOBLIX 00513aTEILCTB

y4YacThe B MECTHBIX aCCOIMALUIX,
npodcor3ax

y4acTHE B MECTHBIX U HAI[HOHAIBHBIX
nporpammax

HaJIM4YMe corJialieHui

1. BBITIaTa HAJIOTOB B OIOKETHI BCEX YPOBHEH
CBOEBPEMEHHO U B IOJIHOM 00BEME;
2. coneiicTBHEe 00pa30BaHUIO M COXPAHEHHIO KyJIBTYPHO-
HUCTOPUYECKOTO HACIEIHS;
3. co3maHue pabOYHX MECT;
4. COTpYIHHYECTBO C OPTaHAMH MECTHOU BJIACTH B 007IaCTH
COLMANTFHBIX MPAKTHK (HAJIMYUE COTIIAIICHHN);

5. coeiicTBIE OXpaHe 3A0POBBS TPaXKIaH (yIacTe B
00IIECTBEHHBIX KAMIIAHUSIX 110 MPOQUITAKTHKE 3J0POBbS,
MOBBILIEHHE JIOCTYITHOCTH YCIYT 3/IpaBOOXPAaHEHUsS U 1Ip.);
6. COIMAJIbHBIE MHBECTHUIINH, B T.4.
0JIaTOTBOPHUTENIbHAS IESTEIFHOCTB.

BroiBoabI

1. BnepBoie B Poccun mpoBeneHo ucciaenoBaHue
npobnemsr COB  MpUMEHUTENBPHO K  alTEeYHOMY
Ou3HeCy.

2. BrepBble HCIOJB30BaHA METOAMKA M3yUEHUS
WHPOPMALIUHU, OTpaKEHHOW B ceTH MHTepHET — Ha
caiiTax anTeuHblXx opranuzauuil. [IpeanosxkeHHas
METOJMKAa MOXKET OBITh HCIIOJIb30BaHA JUIA YKCIIPECC-
JIMarHOCTUKU U OLEHKU COCTOSIHUSL YIPaBJIE€HYECKUX
MOJXOJIOB aNTEYHBIX OPTraHM3alMi K Pa3BUTHIO
npakTuk COB.

3. BxmoueHHE B TIPaKTHYECKOE YIIPaBICHHE
aNTEeYHbIX OpraHu3anui IIPEJI0KEHHON
CTPATEruyeCcKoi KapThl IO3BOJIUT Pa3BUBATLCS UM KaK
COLIMAJIbHO OTBETCTBEHHBIM alITEUHBIM OpPraHU3aLUsIM.
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