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Evaluation of bio morphological fEaturEs of brEad whEat 
gEnotypEs and variEtiEs by statistical analysis

gurbanov f., hasanova a., ibrahimova sh.
Azerbaijan State Agrarian University, e-mail: haci-firudin@rambler.ru,  

hasanovaaynur77@mail.ru, senay.quliyeva.84@mail.ru

the research was conducted on 49 bread wheat samples. fifteen morphological features were studied and sta-
tistical analysis (cluster, correlation) have been carried out. according to the results, in order to carry out of incom-
ing genetic analyses the first breeding material and samples have been selected. Acquisition of structural elements 
of the plant was carried out based on appropriate methods. statistical analyzes were calculated by means of the 
spss computer program, and the cluster, corona and similarity diagram were given. based on the results, samples 
were selected for the initial selection material and future genetic analyzes. it is known that there are complicated 
dependencies among the signs of productivity, but also there are a multitude of factors affecting these addictions. in 
the selection process, each of these conditions requires a thorough study, as it is of particular importance. Correla-
tion relationships amongst many important signs in the study have been determined statistically accurate. the main 
purpose of the research is to compare the varieties of bread wheat kept in the national gene bank and to increase 
the yield of these sustainable varieties.

Keywords: Triticum aestivum L., genoytpe, cluster, correlation, variety

the growing population of the world and 
suffering from food lack are among the main 
problems of today. in the world market, the 
price of a seed is directly proportional to the 
amount of protein. due to this demand, ag-
ricultural workers, including agrarian and 
scientific scientists, and professionals are re-
sponsible for increasing the productivity of 
grain crops, increasing their stress resistance 
and creating more quality varieties. This is 
due to select the more productive and stress-
resistant bread wheat varieties is the main 
task of the breeders.

in order to meet the growing demand of the 
people for bakery and bakery products, devel-
opment of agriculture is one of the most impor-
tant issues. wheat is the main human food crop 
and is rich in nutrients. 

in order to detect the existing genetic di-
versity of the wheat plant over the centuries 
and to ensure its efficient use in the future, 
wheat collections should be studied from a 
variety of aspects, including the quality of 
samples [5].

as in many countries, in our republic bread 
is the main source of food for the population 
and plays a key role of the people’s demand for 
herbal protein. it is considered that wheat con-
sists of 35 % of the main food source of people 
and provides almost 20 % of the world’s nu-
tritional demand. in our republic, cereals are 
grown in all regions – irrigated, arid, at the 
foot of the mountain and mountainous zones. 
from this point of view, one of the main tasks 
of the breeders is to create appropriate varieties 
for each soil-climate condition. As the quality 
of soft wheat is determined by genotype, so 

technology of sowing depends on in climatic 
conditions [6]. 

in order to search for valuable sources for 
selection, it is essential to conduct a theoreti-
cal research. in this regard, laboratory methods 
allow the evaluation of the raw material in the 
application of breeding processes and evalu-
ation of the best material at all stages of the 
breeding [7].

continuously obtaining high yield varie-
ties from cultivated crops is one of the key 
factors [2]. according to a. Juchenkova 
(2005), variety plays the key role in 22 % of 
the various agro-technical measures, used to 
raise productivity.[3] in recent years, in order 
to strengthen the food supply and livestock 
fodder supplies, in our country have been 
adopted a number of state programs, laws and 
decisions. therefore, in our modern times, 
which are characterized by acute and anoma-
lous climatic variability, the creation and ap-
plication of cereals varieties with stable yield 
and grain quality is urgent and important [2, 
1]. In order to achieve the goal, in the first 
year of the research, in order to determine the 
biological, morphological features, system-
atic and economic signs of bread wheat varie-
ties, to determine the ecological and agrotech-
nical conditions needed to obtain high yield 
grains, phenological observations, plant and 
spike analysis were carried out. since ancient 
times the genetic diversity of the signs has 
been studied by investigating the morphologi-
cal features of the plants in the field condi-
tions. it should be noted that the selection of 
better genotypes can be achieved by using ge-
netic diversity [3].
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in accordance with the theme, held in 
the Scientific Research Institute of cropHus-
bandry of the republic of azerbaijan it was 
conducted one of the major researches “on 
creation, introduction and distribution of new, 
quality and ecologically adaptable varieties of 
wheat by enriching and hybridization of germ-
plasm of wheat on the basis of local and in-
troduced samples”, also in ganja, it has been 
conducted the researches on selection of bread 
wheat under irrigation conditions. despite the 
high productivity of some introduced varieties, 
the reasons for late adaptation of these geno-
types to local conditions are different (lack of 
soil moisture during vegetation, hot, dry sum-
mer, mineral elements and humus-free, saline 
soils, etc.). 

the sharp change of climate indicators 
than the average perennial norm – excessively 
soft winter, intense rainfall and low tempera-
tures during the summer and early summer, 
high temperature during ripening period, the 
shortening of waxing ripening period in the 
wheat during the ripening season affect the 
quantity and quality of the yield. As a result of 
cooperation with international organizations, 
most samples with high productivity are se-
lected and introduced from obtained breeding 
materials of icarda, cimmit, and etc.

In order to increase productivity and qual-
ity it is important to apply new innovative tech-
nologies, mineral and organic fertilizers, agro-
technical methods against pests and diseases 
etc. Establishing high genetic potential, biotic 
and abiotic stress factors resistant, favorable 
to the conditions varieties, under the circum-
stances we mentioned, is one of the major chal-
lenges of the breeders [5].

according to the conditions of each region, 
our country has different zones for its natural 
climatic conditions. to ensure high yields in 
those regions it is advisable to cultivate varieties 
favorable to each region climate.

according to a.a. Juchenkova (2005), in 
various agro-technical measures used to in-
crease productivity variety has the role of range 
from 20 to 22 %. the variety plays the main 
role in extreme conditions (drought, frostbite, 
epiphytosis of diseases, etc.) [8].

the main purpose of the research is to 
comparatively evaluation of 49 varieties of 
bread wheat varieties available in the national 
gene bank and increase the planting of these 
productive and resistant varieties.

Materials and methods of research
the study was conducted on 49 bread 

wheat varieties planted at the scientific re-

search base of the genetic resources insti-
tute of anas. gene bank samples were col-
lected from different regions of azerbaijan. 
the examples used in the experiment were 
sown in two repeats in each sample with 
the “randomization” design. the intergrain 
distance was 4 cm and the distance between 
the two rows were 20 cm. 15 morphological 
parameters (height of plant, number of all 
stems, and number of productive stems ...) 
were recorded.

obtaining of structural elements of the 
plant was carried out on the basis of appro-
priate methods. statistical analyzes were cal-
culated by the spss computer program, and 
the cluster, correlation and similarity diagram 
were given.

Results of research and their discussion
in the research, structural elements of 

productivity of 46 bread wheat genotypes, 
taken from the gene bank of genetic re-
sources institute of anas and planted in the 
Scientific Research Base have been studied 
and correlation analyzes on 15 features have 
been performed.

it was found the correlation relations be-
tween number of productive stems and the 
total number of stems (0.969**), the weight 
of spikes and number of productive stems 
(0.831**), height of plant and number of in-
ternodes (0.410**), length of peduncle and 
plant height (0.778**). there is enough infor-
mation about it in the literatures.

Significant correlation has been deter-
mined between length and weight of main 
spike (0,379**), seed length (0,386**), num-
ber of grains in the main spike (0,628**), 
1000 seeds weight (0.455**), number of 
spikelets in the spike (0.535**). addition-
ally, a significant correlation was found be-
tween number of spikelets in the spike and 
length of main spike (0,652**), number of 
spikelets in the spike and the number of ker-
nels in the main spike (0.523**), the num-
ber of kernels in the spikelet and number of 
kernels in the main spike (0.440**), kernel 
length and 1000 seeds weight (0.458**), 
the spike weight and number of total stems 
(0,773**), spike weight and number of 
grains in the main spike (0,353**).

There is also a significant negative cor-
relation among the signs, including the 
length of the peduncle and the number of 
seeds in the main spike (-0,269*). there is 
also a negative correlation between the 1000 
seed weight and the number of productive  
stems (-0,245*).
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it should be noted that the number of 
grains is of great importance for breeding [6]. 
in V. aestivum genotypes number 37 and 39 
varieties and V. durum genotype number 38, 
one of the structure elements of productivity, 
1000 seeds weight the number of kernels in 
the main spike have been of interest. thus, in 
the genotypes 37, 39, the 1000 seeds weight 
was 38.8 grams and 39.6 grams (correspond-
ingly), the number of kernels in the main 
spike was 35.2 and 36.2 (respectively), this 
addiction was normally. however, there was a 
difference between these figures in genotype 
39, so, 1,000 seeds weight was 51.2 grams 
and number of grains in main spike was 35.4. 
based on annual indicators, research is still 
underway because it is hard to come to a com-
plete conclusion.

in recent year’s research, the indicators on 
49 samples, average values of this dependence 
were 39.7 and 39.4. in the varieties of v. eryth-
rospermum and v. aestivum, the difference be-
tween these figures was found that the number 
of seeds were few, but 1000 seeds weight was 
more.

between genotype 87, belonging to 
v. erytrospermum (52 pc. and 31.6 g) and gen-
otype 74 (50,2 pc. and 37,2 g), it was found 
a difference. the number of seeds in the main 
spike was more than the 1000 seeds weight 
(v. erythrospermum – 52 pcs, 31.6 g and 
v. graecum – 50.2 pcs, 37.2 g).

mdk (52.4g) was determined as the most 
severe species of v. erythrospermum. in 
V. erythrospermum və V. lutescens samples 
te-0,4, tu-0,8, sss-22, sds-4,4 were deter-
mined. due to the above-mentioned symp-
toms, they differed from other varieties with 
high values. therefore, these two species 
varieties were included in the neighboring 
(6.7.8) clusters. in some of the v. aestivum 
varieties, low values   were observed. so, esk 
(1.8 g) and mdk (31.2 g) were deteemined 
respectively.

in cluster analysis the genotype no. 87 
and no. 96 took place in near clusters, no. 96 
genotype took its separate place in cluster 8. 
genotype no. 79 took place near the two new 
variety located cluster, to the 4th cluster. when 
we focus on the location of the new varieties in 
the cluster analysis, we observe that they be-
long to different clusters. 

thus, due to several factors, the genotypes 
no. 95 and 94 were closer in clusters (4th). 
the indicators of these varieties on the struc-
tural elements of productivity was closer to one 
another, where the sharp difference was only 
given to the length of the awn. if we take into 
consideration that 1000 seeds weight is one of 
the main indicators of productivity, then the 
genotype 96 can be considered relatively more 
efficient than the other two varieties. The geno-
type number 96 is farther away from them, i.e 
in the 8th cluster.

correlations between morphological parameters of seed

bb ugs mgs bs sau Qu asu asK asds mdK bsK sss sds tE tu
bb 1 0.199 .271* .410** .778** 0.023 .292* 0.064 -0.125 0.098 .324* 0.185 -0.016 -0.04 .277*

ugs 1 .969** 0.101 0.036 -0.081 0.099 -0.105 0.231 -0.214 .773** 0.08 -0.008 0.072 -0.109
mgs 1 0.124 0.087 -0.041 0.101 -0.09 0.24 -.245* .831** 0.079 -0.063 0.017 -0.151
bs 1 0.121 0.231 .277* 0.137 0.205 0.144 0.176 0.123 0.234 -0.058 0.216

sau 1 -0.2 0.152 0.035 -.269* 0.198 0.131 0.028 0.077 0.078 0.241
Qu 1 0.203 0.026 0.1 -0.237 -0.016 -0.021 0.017 -0.143 -0.02

asu 1 .379** .294* -0.003 .276* .652** 0.214 .259* 0.148
asK 1 .628** .455** .243* .535** .319* 0.137 .386**

asds 1 0.026 .353** .523** .440** -0.066 -0.021
mdK 1 -0.025 0.069 0.197 0.136 .458**
bsK 1 .307* 0.027 0.132 -0.011
sss 1 .313* 0.209 0.236
sds 1 .242* .277*
tE 1 0.206

*. Correlation is significant  
at the 0.05 level (1-tailed).

**. Correlation is significant  
at the 0.01 level (1-tailed).
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it is known that there are complicated de-
pendencies among the signs of productivity, but 
there are also many factors affecting to these sde-
pendences. in the breeding process, each of these 

conditions requires a thorough study, as it is of 
particular importance. amongst many important 
signs in the study, correlation relationships have 
been determined statistically accurate.

relations between morphological parameters of seed 
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vEgEtation and distribution of mEdicinal plants  
in thE highlands of thE naryn rEgion (innEr tiEn shan)

omurova K.o.
Kyrgyz Republic, Ministry of Education and Science, Naryn State University named after S. Naamatov, 

Naryn, e-mail: k.omurova76@mail.ru

in this work the general vegetation of the inner tien shan is considered. the tien shan is a large system of 
mountain ranges stretching for 2450 km east-north-easterly direction. 198.5 thousand km2 of the tien shan territory 
is located in Kyrgyzstan occupying the central and inner tien shan, partially-western and northern. in the high-
lands of the tien shan, due to special physical and geographical conditions, a complex history of origin and develop-
ment, a peculiar, distinctive flora and vegetation was formed. Therefore, almost 95 % of the territory of Kyrgyzstan 
is covered by mountains covered with natural vegetation, which is suitable for the use of medicinal plants of pasture 
and haymaking use. this favors the agricultural production of the republic. the area of   the inner tien shan is 80 
thousand km2. Of these, more than half are raised over 3000 m. urn.m. With the purpose of preserving unique natural 
complexes, protection of rare and endangered species of animals and plants of the inner tien shan, by the resolution 
of the Kyrgyz republic government dated 1 march 1994, the Karatal-Japyryk state reserve was organized on the 
territory of the reserve about 400 plant species were noted, 50 species of medicinal plants.

Keywords: mountain structure, grass-motley, kobresia, accumulation

in the central-Eastern part of inner tien 
shan there is Karatal-Japyryk state nature 
reserve situated. it was established by reso-
lution of the Kyrgyz republic government 
on the 1st of march 1994 with purpose of con-
servation of unique nature complexes, protec-
tion of rare and threatened species of flora and 
fauna of central tien-shan, and maintaining 
regional environmental balance. the reserve 
currently occupies 21,264 hectares at an alti-
tude of 2150-3980 m. above sea level being set 
with son-Kul-too and acha-tash ranges in the 
north and the range of boor-albas in the south. 
in general, the territory is a powerful mountain 
structure, considerably elevated (at least 2500 
m, max – 4000 m above sea level) with a com-
plex combination of ridges that occupy most of 
the reserve territory [1].

objectives:
– processing of literature data on inner 

Tien Shan vegetation description; 
– scheduling of climatic conditions on the 

reserve’s territory;
– tabling of medicinal plants’ growing on 

the territory of the reserve expansion; 
– studying the degree of distribution of me-

dicinal plants in various high-landscape belts 
of the reserve. 

Results of research and their discussion
the climate of the reserve is severe, harsh 

continental, with great fluctuations, both in 
seasons and during the day. highland belt 
is cool in summer and cold (in places) and 
snowy in winter. July temperature here is +11, 
+16 °С. Winter is long (November-March) 
with January average temperatures –17, 
–20 °С. Nival belt (from 3500 m and above) 

is characterized by a harsh climate. this is the 
belt of snowfields, rocks, glaciers, moisture 
accumulation. Even in the lower part of this 
belt the average July temperatures do not ex-
ceed –4, –7 °С, average January ones fall to 
–22 °С. The average amount of precipitation 
is from 400 to 500 mm per year.

the relatively high air temperature in the 
summer period, followed by increased insola-
tion, and constantly blowing winds contribute 
to the rapid evaporation of water from the soil 
and its desiccation. that’s why the develop-
ment of plants in the highlands is strongly in-
fluenced by climatic factors, especially atmo-
spheric precipitation [2].

 in general, the inner tien shan highland 
vegetation’s features are: narrow floristic spec-
trum; domination of grassy-motley and kobre-
sia communities, different medicinal plants and 
low prevalence of shrubby and total absence of 
woody plants; predominance of steppes over 
other types of vegetation; low-level mono-
dominant communities; high edifying role of 
dominants [3].

woody vegetation is represented mainly 
by forests from spruce trees (tien shan) – 
picea schrenkiana and archaean turkestan – 
juniperus turkestanica. they are typical for 
the forest meadow-steppe belt. common 
bush – the alberta briar (rosa aiberti) is com-
mon of the bushes. common cereals: oatgrass 
furrowed-festuca suicata, pinnate feather-
brachypodium pinnatum, timothy grass-ph-
leum pratense, oat-helictotrichon. common 
herbs – geranium rocky-geranium saxatile, 
the vysilistnik simple and smelly-thalictrum 
simplex, foetidum [4]. names of medicinal 
plants are shown in the table.
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fig. 1. high mountain belt (2200–3500 m) in summer

fig. 2. high mountain belt (2200–3500 m) in winter

fig. 3. nival belt (3500 m and above) in winter

fig. 4. nival belt (3500 m and above) in summer
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names of medicinal plants 

common medicinal plants in nature reserve  reserve areas.

Karatal-achatash song-Kul chatyr-Kul
1 tien shan wormwood – artemisia tians-

chanica composite family -asteraceae 
mai-Küngöy, Karatal-
achatash, Kol-tor, Korzhoy. 

teipshi, song 
Kol southern 
part 

2 green wormwood –artemisia viridis com-
posite family -asteraceae 

Korzhoy, achatash, Kol-tor 

3 turkestan allheal -valeriana turkestanica (v 
tianschanica. V officinalis auct). Valeriana 
Family – Valerianа 

Zhele-Karagai, Zhazy-Kara-
gai, mai-Küngöy 

4 common dandelion composite family – 
Taraxacum officinale – Asteraceae 

considered to be a popular 
herb

batail-aral, 
teipshi, 
Kumduu-suu

south-east-
ern part

5 foalfoot. tusilag-ofarfara composite fam-
ily – asteraceae 

Kol-tor, achatash, Karatal 

6 Yarrow -А.millefoliumL Composite Fam-
ily – asteraceae 

sai-achyk, Zhele-Karagai, 
Zhazy-Karagai, mai-Küngöy 

7 marshalov thyme – thymus. marschalli-
anusl. mint family – lfmiaceae 

Karatal-achatash 

8 Meadow pine – Equisetum arvense Horsetail 
Family– Equisetaceae 

Karatal-achatash, Kol-tor Kumduu-suu, 
teipshi, Kaz-
uya.

south-east-
ern part

9 marjoram – origanum vulgare mint fam-
ily – lamiaceae 

Zhazy-Karagai, archaluu 
tor, Zhondomo 

10 hoary plantain – plantago media plantain 
family– plantaginaceae 

Zhazy-Karagai, archaluu 
tor, Zhondomo 

11 common tansy -tanacetum vulgare. com-
posite family -asteraceae 

batail-aral, 
teipshi

south-east-
ern part

12 common edelweiss – leontopodium ochro-
leucum composite family – asteraceae 

Karatal, Kol-tor, achatash, 
sai-achyk nival areas

Kara-suu, 
Karasai-
bulak

13 bur beggar-ticks -bidens tripartite compos-
ite family -asteraceae 

Kok-bel, achatash 

14 horseheal -inula helenium.l composite 
family – asteraceae 

Kok-bel, Karatal Kol-tor. 

15 Knot grass-polygonum aviculare.buckwheat 
family- polygonaceae 

Korzhoy, Kok-bel, mai-
Küngöy 

16 Grey wallflower-Erysimum canescens Cab-
bage family – brassicaceae 

Zhele-Karagai,mai-Küngöy 

17 Small-flowered Adonis -Adonis Buttercup 
family. – ranunculaseae 

Kol-tor

18 rotundifolious
monkshood -aconitum rotundifplium but-
tercup family – ranunculaseae 

Kok-Bel, Сай -Ачык, 
Kol-tor, Zhele-Karagai, 
mai-Küngöy

19 blindweed – capsella bursa-pastoris cab-
bage family – brassicaceae

mai-Küngöy, Kok-bel, 
Zhondomo

20 turkestan motherwort – leonurus turke-
stanicus.mint family- lamiaceae 

Kara-Jylga, Zhele-Karagai, 
Kok-bel, Kol-tor, Karatal

21 desert sage -salbial dererta mint family – 
labiatae(lamiaceae) 

bel-teipshi, sai-achyk, 
Kyzyl-Belес, Kara-Jylga

n o t e :  [ 5 ,  6].
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Conclusion
the study of wild medicinal plants in vari-

ous phytocenoses of high-mountainous areas 
has great theoretical and practical significance.

the main wild-growing species are valu-
able medicinal plants of the steppes, meadow-
steppes, subalpine meadows of the tien shan. 
therefore, the proper planning of further re-
search works will yield good results in the 
study of plants and plant communities, the sus-
tainable use and conservation of vegetation in 
the inner tien shan.
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This article reflects the monitoring results of tropical and subtropical plant collection of on coccid damage 
(coccoidae), tetranychus urticae and trialeurodes vaporariorum. species constitution of pests and their feeding 
plants are revealed. coccids, tetranychus urticae and trialeurodes vaporariorum have been considered to be perma-
nent pests of greenhouse plants for ages (1970-2017).they are related to harmful species causing huge damage to 
lots of plant types in greenhouse. the consumption of insecticides temporarily stops their development, reduces the 
degree of damage and spread. mechanical cleaning, usage of soap, strict culling, pruning of severely damaged plant 
parts (leaves, stems) and other hand tools are announced to be additional measures to combat them. the list of the 
most affected and more resistant plant species is given.

Keywords: greenhouse, tropical and subtropical plants, pests – Coccoidae, Tetranychus urticae and Trialeurodes 
vaporariorum. Stable and susceptible plant species, control

concentration in a greenhouse on a lim-
ited area of   large species diversity and a high 
number of plants creates certain prerequi-
sites for emerging and spreading of various 
diseases and the propagation of harmful and 
dangerous pests [1]. the greenhouse complex 
of the institute of botany and phytointroduc-
tion was established in 1969 and is introduced 
to be the only place in the republic where a 
collection of unique tropical and subtropical 
plants is represented. the collection area con-
sists of 940 sq.m. The Main Botanical Garden 
(moscow), the botanical institute of moscow 
v.l. Komarova (st. petersburg), botanical in-
stitutions of the caucasus and crimea rendered 
an enormous contribution in the enrichment of 
the greenhouse collection [2]. for many years 
the department has been working to enrich the 
collection material with new species including 
forms of interest in botanical and decorative 
terms [5, 6]. for this purpose, on the subject-
matter exchange, the botanical garden annu-
ally issues seeds from domestic and foreign 
botanical gardens. according to individual 
literary data [8], the most common dangerous 
species are known on the plants of the green-
house in moscow. in lithuania, 30 species of 
coccid pests of decorative plants have been reg-
istered [11]. The first publications on pests and 
diseases of greenhouse plants in main botani-
cal garden (almaty) have been known since 
1970. according to greenhouse coccids, there 
is some information in the published article of 
1978 [3]. the results of long period researches 
(1970-1984) were published in the reference 
book [4]. during this period, the most com-
mon species were established causing great 
damage to decorative introduced plants in all 
botanical gardens of Kazakhstan including 

greenhouse plants. on the greenhouse plants, 
such pests as tetranychus urticae, trialeurodes 
vaporariorum, coccus hesperidum, and pseu-
dococcus maritimus were found. despite the 
small number of pest species, they are reported 
to be harmful species causing huge damage to 
plenty of plant types in the greenhouse. how-
ever, after the publication of the “reference 
book” more than 30 years have passed. in this 
connection, it is time to carry out a complete 
inventory of the closed ground plants, analyze 
the pest species composition, the severity of the 
damage, the composition of the feeding plants 
that are prone to damage, assess the plant spe-
cies resistance to pests, and apply protective 
control measures to reduce their severity and 
extension.

Materials and methods of research
the aim of the work was to identify the 

species composition of pests of tropical and 
subtropical greenhouse of the main botanical 
garden (mbg) (almaty city) and the Zhez-
kazgan botanical garden (Zbg) (Zhezkazgan 
city). stationary observations were conducted 
in the mbg, as well as planned visits to the 
Zbg according to a pre-compiled schedule. 
to diagnose and determine the severity of the 
most dangerous pests, insect pests were col-
lected, as well as herbarium materials, and 
the greenhouse plants damaged by them were 
noted. determinants and monographic works 
were used to determine and refine the types 
of dangerous insect pests [8, 11]. determina-
tion and refinement of plants are conducted 
according to generally accepted sources [7, 
10]. approved recommendations on plant pro-
tection have been used for the implementa-
tion of protective measures against pests [9].  



EUROPEAN JOURNAL OF NATURAL HISTORY № 4, 2018

13Biological sciences

when planning treatments against pests, the ac-
counting for the severity threshold is found to be 
the main indicator. for comparative entomolog-
ical assessment all the plants, depending on the 
extent of damage will be divided into 4 groups:

1) no damaged by the pests; 
2) development of the damaged no more 

than 25 % (the degree of damage is very weak);
3) development of the damaged within 26-

50 % (the degree of damage is average affected);
4) damaged up to 50 % leaves (the degree 

of damage is very strong).
Results of research and their discussion

in the greenhouse approximately 450 spe-
cies and forms of tropical and subtropical plants 
of the world have been growing. during the 
survey, pests, which annually cause damage in 
plants, have been identified. In the greenhouse 
and warm-houses, development of coccid oc-
curs annually. when examining closed ground 
plants, 13 species of especially dangerous pests 
of plants were identified (the names are given 
in alphabetic order):

1. Aspidiotus nerii bouche. it occurs on 
greenhouse and indoor plants. it is marked on 
next species: Nerium oleander l. (apocina-
ceae), Hedera helix l. (araliaceae), Asparagus 
asparagoides (l.) wight. (liliaceae), Ficus 
retusa l. (moraceae), Thrachycarpus fortu-
nii (hook.) h. wendl (palmae). the damage 
was – 3 points.

2. Ceroplastes sinensis guer. its damage 
was found on 3 plant families. Laurus nobilis 
(lauraceae), Myrtus communis (myrtaceae), 
Cytrus meyeri (rutaceae). its damage – 1 point.

3. Coccus hesperidum l. larvae and fe-
males settle on shoots, petioles, leaves and 
trunks. it damages annually such plants as 
Abutilon striatum thompsonii, Hibiscus cyria-
cus l. (malvaceae), Adiantum formosum r. br 
(adiantaceae), Aphelandra atrovirens N.E.br. 
(acanthaceae), Amaryllis belladonna l., Cliv-
ia gardenia hook. (amaryllidaceae), Aspara-
gus asparagoides (l.) wight., Chlorophytum 
comosum (thunb.) baker (liliaceae), Aucuba 
japonica thunb. (cornaceae), Citrus reticu-
lata mare hort.’Clementin’ (rutaceae), Laurus 
nobilis l. (lauraceae), Monstera deliciosa li-
ebm. (araceae), Nerium oleander l. (apocina-
ceae), Philodendron scandens c. Koch et sello, 
Scindapsus pictus hassk. (araceae). females 
and larvae damage sprouts, petioles, leaves, 
mainly from the upper side, causing discolor-
ation, deformation of leaves and shoots. with 
a strong infection, plants are covered with a 
sooty fungus (niello), which retards the nor-
mal development of plants. strongly damaged 

shoots wither and leaves fall off. coccus hes-
peridum refers to viviparous forms. The first 
age larvae of the stroller settle creeping on the 
plants. the damage sometimes forms 4 points.

4. Diaspis boisduvalii sign. this species 
damages the leaves, petioles, unblown leaves. 
it covers completely the leaf blade more often 
on the underside of the sheet. damaged leaves 
become brown, dry up. the female shield is 
white or grayish white, flat, round, translucent 
with light brown larval skin, 2 mm in diam-
eter. polyphage. the pest is able to cause se-
rious damage to lots of plants: Dracena fra-
grans (dracaeneae), Eugenia brasilliensis 
lam. (myrtaceae), Ficus retusa l (moraceae), 
Livistonia australis (palmae), Nerium olean-
der l. (apocinaceae), Thrachycarpus fortune 
(hook.) h. wendl. (polypodiophyta) . its dam-
age is 3-4 points.

5. Diaspis bromeliae Kern. the pest was 
first recorded at Cussonia spicata in 2010. the 
pest damages leaves, stems and internodes. 
nearby plants were also damaged by the pest 
Abutilon hybridum (malvaceae), Agave ameri-
cana l., Agave sisalana perrine. (agavaceae), 
Cereus monstrosus (dc.), Citrus reticulate 
blanco var. unchii (rutaceae). the damage 
was counted to be 2 points. mechanical clean-
ing of plants, washing with a solution of soap, 
as well as additional treatment with pesticide 
led to the partial or complete disappearance of 
this pest. currently it is marked on the Abutilon 
hybridum (malvaceae).

6. Myzodes persicae sulz. it is harmful to 
young shoots, leaves, flowers. The leaves turn 
yellow, the flowers fall and the buds do not 
open. Myzodes persicae are small insects, pale 
green, and 1.4-2.5 mm long. the pest damaged 
many plants: Coleus hibridus (labiatae), Chry-
santhemum corea nakai (compositae). the 
damage – 4 points.

7. Pinnaspis aspidistrae sygn. normal 
view of the leaves. the female’s shield is 
brown, elongated, pear-shaped, 2-2.5 mm long. 
polyphage. it forms dense colonies. the pest 
damages Adiantum formosum r. br. (adian-
taceae), Aspidistra elatior blume (liliaceae.), 
Dracaena draco, D. reflexa Zacc. (dracaene-
ae). the pest is introduced with planting mate-
rial. the damage concludes 2 points. 

8. Planococcus citri risso.it damages the 
above-ground part of the plant: stem leaves. 
with severe damage the plant dries. the pest is 
noted on four plant families: Calanchoe bloss-
feldiana poln. (grossulaceae), Coleus pumi-
lus blanco (labiatae), Euphorbia pulcherrina 
(willd) (Euphorbiaceae), Nerium oleander l. 
(apocinaceae). the damage compiled 2 points.
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9. Pseudococcus gahani green. it affects 
plants of the many family: Citrus reticulata 
Mare hort.’Clementin’, Citrus limon l. (ruta-
ceae), , Fatsia japonica decne.et planch. (ara-
liaceae), Laurus nobilis L. (lauraceae), Mon-
stera deliciosa liebm. (araceae). the damage 
is 3-4 points.

10. Pseudococcus longispinus targ. an adult 
female and larvae damage leaves and stems. the 
adult female is elongated oval, 17 pairs of thin 
white wax threads are located at the edge of the 
body, of which the back pair is the longest and 
often exceeds the body length of the female. 
the length of female body without wax threads 
is up to 3.5 mm. Its females are vivacious; they 
elaboratea very thin white waxy thread, forming 
a cotton-like net, where the larvae are kept un-
til the beginning of feeding. the damage from it 
is noted in the following types of closed ground 
plants: Abutilon megapotamicum st.hil.et nand. 
(malvaceae), Agave americana l. (agavace-
ae), Achimenes candida lindl.(gesneriaceae), 
Adiantum formosum r. br. (adiantaceae), An-
thurium andreanum lind. Monstera deliciosa 
liebm., Philodendron selloum c.Koch., Spathi-
phyllum wallisii regel (araceae), Aphelandra 
aurantiaca var. roezlii regel, Sanchezia nobilis 
hook., Jacobinia carnea nichols. (acanthace-
ae), Araucaria bidwillii hook. (araucariaceae), 
Aucuba japonica thunb. (cornaceae), Begonia 
rex putzeys (begoniaceae), Bougainvillea gla-
bra choisy, Bougainvillea sellowiana (berg) 
burret. (nyctaginaceae), Boehmeria macro-
phylla d.don (urticaceae), Calathea lietzei 
E.morr. (marantaceae), Citrus reticulata Mare 
hort.’Clementin (rutaceae), Cissus juttae dint-
er. (vitaceae), Clivia gardenia hook. (amaryl-
lidaceae), Codiaeum variegatum l. (Euphorbia-
ceae), Cyperus alternifolius l. (cyperraceae), 
Dracaena draco l. (dracaeneae), Feijoa sellow-
iana (myrtaceae), Ficus auricularia lour., Fi-
cus carica l., Ficus bengalensis (moraceae), 
Gardenia jasminoides Ellis. (rubiaceae), Hibis-
cus cyriacus l., H. rosa-sinensis (malvaceae), 
Kalanchoe pinnatum s. Kurz. (crassulaceae), 
Maranta arundinacea l. (marantaceae), Musa 
basjoo siebold et Zucc.(musaceae) , Nerium 
oleander l. (apocinaceae), Opuntia stricta 
(cactaceae), Passiflora edulis (Passifloraceae), 
Peperonia caperata (piperaceae), Plumbago 
capensis thunb. (plumbaginaceae), Portulaca 
grandiflora Jacq. (Portulacaceae), Rhoe sparha-
ceae (swartz) stearn (commelinaceae). its harm 
is 2-3 points. Examination of greenhouse plants 
in the Zhezkazgan botanical garden displayed 
that the most common species are: Trialeurodes 
vaporariorum, Tetranychus urticae, Pseudococ-
cus longispinus.

11. Pseudococcus maritimus Ehrh. it dete-
riorates leaves, stalks, internodes of plants from 
the following families: Abutilon hybridum (mal-
vaceae), Adiantum formosum r.  br. (adianta-
ceae), Amaryllis belladonna l., Clivia gardenia 
hook. (amaryllidaceae), Begonia sepmerflores 
(begoniaceae), Camellia japonica l. (teaceae), 
Cissus antarctica vent. (vitaceae), Dieffen-
bachia maculate g.don (araceae), Euphorbia 
pulcherrina (willd) (Euphorbiaceae), Rhodo-
dendron indicum(l.)sweet (Ericaceae), Fatsia 
japonica decne. et planch., F.japonica var.mo-
seri (thunb.) decene. et planch. (araliaceae), 
Hibiscus cyriacus l. (malvaceae). in recent 
years (2012-2015) Pseudococcus maritimus 
widened the range of feeding plants and is cur-
rently marked on such plants as Ctenanthe op-
penheimiana, Marantha leuconeura E.morren 
(marantaceae), the damage sometimes com-
piles 3-4 points. the following species have 
been included to the most severely – and me-
dium – damaged species with Pseudococcus 
maritimus for last years: Bougainvillea glabra 
(Choisy); Bougainvillea spectabilis willd. 
(Nyctaginaceae), Calathea crocata (maranta-
ceae), Callisia fragrans (lindl) woods., Com-
melina benghalensis l. (commelinaceae), 
Coniogramme japonica (thunb.) diels.(he-
lonitidaceae), Eucharis grandiflora planch. 
(amaryllidaceae), Erythrina corallodendron l. 
(fabaceae), Eugenia brasiliensis lam. (myrta-
ceae), Passiflora quadrangularis l. (passi-
floraceae), Petrea volubilis l. (verbenaceae), 
Piper nigrum l. (piperaceae),. treatment with 
chemical means of protection practically does 
not lead to the complete eradication of this pest. 
only additional pruning and mechanical clean-
ing make it possible to reduce temporarily the 
number and severity of the pest. 

12. Trialeurodes vaporariorum westw. 
it harms in the closed and opens (summer) 
ground, causing discoloration of the leaves 
and covers them with a sugary coating. the 
adult insect is 1.3-1.5 mm long, yellowish, 
with two pairs of wings pollinated by a waxy 
coating. The larvae are flat, oval, with spinules. 
its eggs are greenish-yellow, deposited on the 
underside of the leaves. one generation is 30-
40 days. polyphage. Everywhere locally. the 
pest is marked on 7 families. species that are 
severely damaged are: Begonia rex putzeys 
(begoniaceae), Beloperone guttata brandeb-
gee (acanthaceae), Bignonia ungiuscati (l.) 
(bignoniaceae), Coleus blumei benth hybri-
dus (labiatae), Fuchsia hybrida (onagracae), 
Gloxinia hybrida (gesneriaceae), Lantana ca-
mara l. (verbenaceae). the occupancy of the 
T. vaporariorum was 3-4 points.



EUROPEAN JOURNAL OF NATURAL HISTORY № 4, 2018

15Biological sciences

13. Tetranychus urticae Koch. it is found 
on the following plant families of tropical and 
subtropical plants: Ageratum mexicanum sims. 
(asteraceae), Amarillis belladonna (amarylli-
daceae), Asplenium sp. (polypodiophyta), Cal-
la aethiopica (araceae), Ciclamen europaeum 
c. caswell (primulaceae), Cissus antarctica 
vent. (vitaceae), Citrus limon (l.) burm. 
(rutaceae), Feijoa sellowiana (myrtaceae), 
Fuchsia gracilis (onagracae), Freesia hybrida 
(liliaceae), Hedera helix (araliaceae), Hibis-
cus rosa-sinensis (malvaceae), Hydrangea 
paniculata sieb. (hydrangeaceae), Jacobinia 
cornea nichols., J. pohliana (nees) lindau 
(acantaceae), Nerium oleander l. (apocyn-
aceae), Punica granatum nana l. (pnicace-
ae), Trachycarpus fortunei (hook.) h.wendl. 
(palmae). the plant leaves, which were dam-
aged by mites, decolor, often dry out and fall 
off. this leads to a decrease in decorativeness, 
and sometimes to the death of plants. it harms 
also the families of Moraceae (Ficus bengam-
ina l.), Rutaceae (Citrus limon (l.) burm.), 
Cactaceae (cactus spp.) and other greenhouse 
and flowering plants. The optimum temperature 
for a mite is 29-31 °С, the optimum humidity is 

35-55 %. the increase in humidity adversely 
affects the development of the mite. a variety 
of pesticides and acaricides are used in order 
to suppress the pest development. however, 
because of the widespread usage of pesticides, 
the difficulties of fighting Tetranychus urticae 
are increasing, as a result, in recent years it has 
acquired considerable resistance to acaricides. 
the occupancy is 3-4 points per year.

as a result of the last year research (2010-
2017), resistant plant species that were not 
damaged by the aforementioned pests were 
identified. These include the following plants 
from the family: Acorus gramineus’variegtus, 
Alocasia odora c., Anthurium andreanum 
lind. (Araceae). thus, the results of multi-year 
(2010-2017) surveys of tropical and subtropi-
cal plants, a quantitative analysis of pests found 
on closed ground plants are shown in figure.

According to the quantitative ratio Pseu-
dococcus longispinus and Pseudococcus mar-
itimus are the most abundant species in a closed 
ground. the range of damaged plants is exten-
sive and they were identified respectively on 
44 and 27 types of feeding plants. Coccus hes-
peridum is a polyphage and has been identified  

pests of tropical and subtropical plants in greenhouse
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in 20 families and 24 plant species. Tetranych-
us urticae is identified in 21 families and 22 
plant species. Trialeurodes vaporariorum is 
also one of the harmful pests of the enclosed 
ground. it damages many types of potted plants 
that grow in a closed ground. it should also be 
noted that the small number of pests and plant 
species, which were damaged by them,is not 
the criterion of their low degree harmfulness. 
All identified pests are classified as harmful 
and dangerous plant species of enclosed soil. 
control measures include the following activi-
ties: agrotechnical measures that ensure the 
normal development of plants, in autumn the 
removal and burning of affected leaves and 
shoots, on which the pest is overwintered; con-
sumption of chemical control tools to reduce 
their numbers, severity and spread to other 
nearby plants. all of the drugs listed below are 
permitted for usage against plant pests.

1. bi-58, 40 % c.e (dimethoate) basf, 
germany. spraying during the vegetative sea-
son (summer) (aphis, thrips, ticks, coccids and 
others); Carate, 5 % c.e. (lambda – cyhalo-
thrin). Zeneca, England. spraying during the 
vegetative season (aphis, thrips, ticks, coccids, 
fall webworm and others); Kel’tan, purified, 
18 c.e. (dicofol), rhom and haas, usa. spray-
ing in the vegetation period (ticks, whitefle); 
Omait, 30 % s.p.; 57 % c.t. Junirojal, USA. 
spraying (ticks, arachnoidal ticks). 

2. a necessary condition for effective ac-
tion of drugs is their alternation and their usage 
in combination with other drugs. such mix-
tures reduce the number of treatments, and the 
effectiveness of the drugs increases. particular 
attention should be paid to combating sucking 
pests (aphids and spider mites), which sucking 
out the juices, greatly weaken the plants.

3. almost all chemical means of control-
ling pests and plant diseases are poisonous 
to humans and warm-blooded animals. work 
related to the chemical consumption should 
be carried out under the direct supervision of 
agronomists and other professionals who are 
well versed in the pesticide handling and who 
are responsible for the implementation of nec-
essary measures to prevent accidents.

Conclusions

in the greenhouse the development of 
pests is observed annually. during the survey, 

13 pest species were found out and identified, 
damaging 51 genes from 43 families consisting 
of tropical, subtropical and potted plants. rela-
tively stable (18 species) and highly damaged 
plant species (20 species) are defined. Control 
measures are reduced in the timely usage of 
chemical agents (systemic or contact action), 
as well as improving the agrotechnical condi-
tions of cultivation. during this period, plant 
pests such as bromeliad shield, citrus wax 
shield, black convex scutellum were brought. 
Identification of these pests has made it pos-
sible to reduce their numbers, spread to other 
plants and practically destroy some species 
(black convex scutellum). it should be noted 
that the same plant species of the same family 
can be damaged by several pest types.
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invEstigation of synthEsis and thErmodynamic  
propErtiEs of silvEr thiostannatEs in watEr  

and EthylEn glycol condition
huseynov g.m., imanov h.a., cafali m.m., ibrahimova l.n.

Nakhchivan Branch of National Academy of Sciences of Azerbaijan Institute of Natural Resources, 
Azerbaijan, e-mail: qorxmazhuseynli@rambler.ru

obtaining condition of silver thiostannates were investigated in water and ethylene glycol conditions based on 
agno3 and sns2 compounds by the differential-thermal (dta), x-ray, scanned electron microscopy (sEm) analysis 
methods. it has been established that, nano and micro-sized ag2sns3, ag2sn2s5, ag4sns4, ag8sns6 and ag4sn3s8 
compounds are obtaining when the thermally processing mixture within the mole ratios of agno3/sns2 = 4:3; 4:5; 
2:1; 8:3 and 1:1 at a temperature of (pH = 6÷8) 353-453 K within 48 hours in the water and ethylen glycol condi-
tions. the values of the integral thermodynamic functions of the corresponding compounds of electrical motion 
force were determined and the standard atomization thermodynamic functions were calculated based on these val-
ues. the thermodynamic parameters of the decomposition reactions of ag2sn2s5, ag4sns4 and ag4sn3s8 compounds 
that were melting incongruently in the temperatures at 955 K, 1043 K and 1147 K were calculated and the equilib-
rium constants of the corresponding reactions were determined according to the gibbs free energy value. 

Keywords: silver thiostannate, water, ethylene glycol, temperature, electrical motion force, thermodynamic function,  
micro photo, equilibrium constant, yield

there are ag2sns3, ag2sn2s5, ag4sns4, 
ag8sns6 and ag4sn3s8 compounds in ag-sn-s 
system. these compounds are part of perspec-
tively functional materials and they have semi-
conductor, photoelectric and thermoelectric 
properties [1-16]. ag2sns3, ag2sn2s5, ag8sns6 
və Ag4sn3s8 compounds are used in the elec-
tronics industry because they have high semi-
conductor properties [20]. 

in recent times, interest has increased 
about the acquisition of these compounds in 
the nanoparticles or micro-particles forms. in 
contrast to monocrystals, better properties are 
observed in nanoparticles and micro-particles. 
In this regard, the acquisition of nano and mi-
cro particles in the aqueous and organic solvent 
conditions of ag2sns3, ag2sn2s5, ag4sns4, ag-
8sns6 və Ag4sn3s8 containing compounds is 
one of the actual issues [12-20]. 

there is a few information about the ac-
quiring of silver thiostannates in nanoparticles 
in aqueous and organic solvent conditions. In 
this regard, one of the most topical issues is the 
study of the condition of these compounds as 
nanoparticles in various organic matter (ethyl-
ene glycol, dimethylformamide and ethylen-
ediamine) conditions. 

Experimental part  
and discussion of the results

Silver(I)nitrate and tin(IV)sulfide were 
used as the starting material for the synthe-
sis of ag2sns3, ag2sn2s5, ag4sns4, ag8sns6 
and ag4sn3s8 in water and ethylene glycol 
conditions. Tin(IV)sulfide was obtained by 
the method known in the aqueous in the im-

pact regularly of tin(ii)chloride with h2o2 and 
ch3cs(nh2) [12-19]. 

agno3/sns2 = 4:3; 4:5; 2:1; 8:3 and 1:1 
mixed in mol ratio and the solvent was added 
according to the stoichiometric structure of 
ag2sns3, ag2sn2s5, ag4sns4, ag8sns6 və Ag-
4sn3s8 compounds. the conditions for the re-
action have been investigated in aqueous and 
ethylene glycol environments. the synthesis 
condition was researched within the range of 
353-453 K temperature. very small amounts 
of components were used сonsidering the 
formation of nanoparticles and the presence 
of tin(IV)sulfide adhesion properties. The re-
quired amount of components was mixed and 
20 ml of solvent (aqueous and ethylene glycol) 
was added, three samples were prepared from 
each compound. the samples were completely 
mixed then placed in a microwave oven and 
heated at a temperature of 353-423 K for 48 
hours. The precipitated sediments were fil-
tered, initially washing with 0,1 m ch3cooh 
solution then washed with ethyl alcohol after 
all dried in vacuum at 353 K. 

the individuality of the obtained com-
pounds and physical-chemical properties were 
investigated by dta (pyrometer htp-70, 
thermoscan-2), x-ray (2d phasEr “bruk-
er”, cuKa, 2q, 20-80 deg.) (fig. 1), microstruc-
ture analysis methods and Emf measurements.

according to the x-ray results, it was 
found that the crystallization rate was 57-72 % 
of compounds obtained in aqueous and ethyl-
eneglycol conditions. the ag2sns3 compound 
obtained at 453 K is crystallized in the ortho-
rombic syngony: S.g.: 12Pna ; lattice. par.: 
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a = 0,6272 nm, b = 0,5795 nm, c = 1,3181 nm; 
β = 93,310 (Fig. 1). ag2sn2s5 compound also 
is crystallized in the orthorombic syngony: 
s.g.: 12Pna ; lattice. par.: a = 0,78165 nm, 
b = 0,7719 nm, c = 1,1121 nm. ag4sns4 com-
pound is crystallized in the monocline syn-
gony: s.g.: 12Pna ; lattice. par.: a = 0,69161 
nm, b = 0,7112 nm, c = 1,3021 nm; β = 92,50. 
ag8sns6 is crystallized in the orthorombic 
(s.g.: 12Pna ; lattice. par.: a = 1,5334 nm, 
b = 0,5620 nm, c = 1,07244 nm), but ag4sn3s8 
compound is cubic syngony (s.g.: 14 32P ; 
a = 1,0799 nm; Z = 4).

an endothermic effect observed at 935 K 
temperature in the dta curve of the ag2sns3 
compound, which corresponds to its melting 
temperature. the compounds ag2sn2s5, ag-
4sns4 and ag4sn3s8 are respectively incongru-
ent melting at 955 K, 1043 K and 1137 K. it 
has been determined that these compounds are 
disintegrate by the following reactions:

ag2sn2s5→ag2sns3 + sns2 (955 K);

ag4sns4→ag2sns3 + ag2S (1043 K);

ag4sn3s8→2ag2sns3 + sns2 (1137 K).
polymorphic conversion temperature of 

ag8sns6 is 445 K, melting point is 1120 K.
micromorphology of the samples was 

studied by hitachi tm3000 microscope. 

the analysis of the microscopic images on the 
bottom of the glass revealed that compounds 
obtained in aqueous and ethylene glycol con-
ditions are nanoparticles. the particle size is 
60-120 nm in the thin layer of the ag2sns3 
compound in the aqueous condition, but in the 
ethylene glycol condition is 40-100 nm (fig. 2). 

the nanoparticles size of the ag2sn2s5 
compound formed at 453K in the ethylene gly-
col environment are smaller. the nanoparticles 
size obtain at 423 K are large and the adhesion 
is more observed among the particles (fig. 4). It 
was determined that the particles size obtained 
at 373 K in the aqueous condition is 150-348 
nm, and the size of the nanoparticles size taken 
in the ethylene glycol varies among 318-572 
nm. it is known that, the merger with each oth-
er of sns2 molecules and polymerization are 
occurs when the tin (iv) sulphide is keeped for 
a certain period of time or processed thermally. 
this event is observed in many thiostannates of 
tin, including ag2sn2s5 compounds. 

high adhesive nanorods are obtaining of 
ag8sns6 compound at 458 K. the length of the 
nanorods ranges from 4-10 nm and a diameter 
of from 82-187 nm. the formation of nanorods 
in the aquatic environment does not occur. Full 
formulation is observed in the ethylene glycol 
condition (fig. 2). The formation of nanorods 
in the ag8sns6 compound can be explained by 
the large amount of silver. 

fig. 1. diffractograms of the ag2sns3, ag2sn2s5, ag4sns4, ag8sns6 and ag4sn3s8 compounds obtained in 
the ethylene glycol condition
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the particles of the ag4sns4 compound in 
the aqueous condition are 190-230 nm, and the 
particles obtained in the ethylene glycol condi-
tion are 80-140 nm. the particles are zigzagi-
cally structured and interconnected (fig. 2). It 
can be said that the composition of the phase 
is identical because it does not have a different 
structure.

large aggregates are observed in sEm 
images of ag4sn3s8 compound. these aggre-
gates size are larger in ethylenglycol (fig. 2). 
aggregates are consist of high adhesive parti-
cles with a structure size of 98-137 nm. the 
formation of aggregates in this combination 
can be explained to the large amount of tin in 
compound. as can be seen in the sEm images, 

fig. 2. sEm images of ag2sns3, ag2sn2s5, ag4sns4, ag4sn3s8 and ag8sns6 compounds obtained in water 
(a-373 K) and ethylene glycol (b-453 K)
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no other phase particles in the obtained com-
pound structure of water and ethylene glycol 
conditions are observed. This also confirms the 
X-ray results of the Ag4Sn3S8 compound. An 
elemental analysis (Launch Trion XL dilution 
refrigerator – OXFORD device) of sediment 
content was made to specify the stoichiomet-
ric structure of Ag2SnS3, Ag2Sn2S5, Ag4SnS4, 
Ag8SnS6 and Ag4Sn3S8 compounds. According 
to the results, the mass and atomic proportions 
of silver, tin and sulphur contained in the com-
pounds were determined (table 1). 

According to the results of the table, it has 
been determined that the stoichiometric struc-
ture of the sediments corresponds to Ag2SnS3, 
Ag2Sn2S5, Ag4SnS4, Ag8SnS6 and Ag4Sn3S8 
compounds. It has been revealed that the com-
position of sulphur in the simple formulas of 
compounds is slightly out of (0,07-0,09 at. %) 
stoichiometry. It can be explained by the fact 
that, when adding the thioacetamide solution to 
the initial mixture, some free sulfur is separated 
because of the condition is acid (pH = 2-2,5). 
This also shows itself in the composition of 
synthesized compounds. 

Here is also investigated the effects of pH 
(pH METER-pH410 “AKVILON”) and tem-
perature on the yielding of Ag2SnS3, Ag2Sn2S5, 
Ag4SnS4, Ag8SnS6 and Ag4Sn3S8 compounds. 
0,1 M H2SO4 and 0,1 M NH3

.H2O solutions 
were used to study the impact of pH on condi-
tion on the yield of compounds. It has been 
determined that the compounds have the max-
imum yield (96,21-97,63 %) at the pH range 
of 6-8 (453 K). The yield is reduced because 
of the compounds disintegrate at pH < 2 and 
pH > 9.

The effect of the temperature was stud-
ied on the yileding of Ag2SnS3, Ag2Sn2S5, Ag-
4SnS4, Ag8SnS6 and Ag4Sn3S8 compounds in 
pH = 6-8. It was determined that the yileding of 
Ag2SnS3, Ag2Sn2S5, Ag4SnS4, Ag8SnS6 and Ag-
4Sn3S8 compounds increased when temperature 
increased. Maximum yielding of compounds 
is observed in temperature range T = 393-453 
K. X-ray results show that the crystallization 
rate of compounds is 57.2 and 65.7 %, when 
the aqueous solution of Ag2SnS3, Ag2Sn2S5, 
Ag4SnS4, Ag8SnS6 and Ag4Sn3S8 compounds is 
thermally processed in autoclave at 453 K for 
24 hours. 

(-) Ag | Ag4RbI5 | Ag2SnS3 (Ag2Sn2S5, 
Ag4SnS4, Ag8SnS6 və Ag4Sn3S8) (+) 

type consentration element has been con-
structed to make EMF measurements. The 
results of [1-4, 21-24] studies have been used 
to prepare the concentration element. EMF 

measurements were made with a V7-34A 
brand digital voltmeter and compensation 
method at a temperature range of 300-430 K. 
Measurements were accomplished both at the 
heat and cooling time. At this time, the differ-
ence in the measurement results was less than 
0.5 mV. EMF-T dependency charts have been 
established based on the EMF values. Ther-
modynamic parameters were calculated based 
on EMF-T dependency. For this purpose, the 
linear equation was used which is the used in 
scientific literature [1-3]:

1 22 2 2( / ) S ( )E bE a bT t S n T T = + ± + ⋅ − 
Here, the number n – the number of pairs 

of E and T values; respectively SE və Sb – dis-
persion of separated EMF measurements and 
b coefficients, T  – average temperature, K;  
t – the student criterion. The corresponding lin-
ear equations have been obtained by the small-
est squares method through a special computer 
program (POWDER-2). The silver parsial ther-
modynamic functions of Ag2SnS3, Ag2Sn2S5, 
Ag4SnS4, Ag8SnS6 and Ag4Sn3S8 compounds 
were calculated based on the following expres-
sions using the linear equations. 

AgG zFE∆ = − ; AgH zFa∆ = − ; AgS zFb∆ = .
Integral thermodynamic functions of com-

pounds based on potential generating reactions 
were calculated using the standard thermody-
namic functions values of silver, copper parsial 
molar functions and corresponding sulfides in 
literature (table. 2). 

The reason for the relatively high rate of 
error in the prices of integrated integrated te-
modynamic functions is that Gibbs free energy 
by EMF is calculated directly and the enthalpy 
and entropy is calculated from the angular co-
efficient of temperature dependence of EMF. 

Standard atomization thermodynamic 
functions of corresponding compounds were 
calculated based on the prices of integral ther-
modynamic functions of Ag2SnS3, Ag2Sn2S5, 
Ag4SnS4, Ag8SnS6 and Ag4Sn3S8 compounds. 
According to Hess’s law, the atomic energy of 
any complex matter is equal to the subtraction 
of the formation enthalpy of that compound 
with the total atomization energies of the ap-
propriate simple substances (Ag, Sn, S) [3]:

. .
com. . com.
at at

elemH H H∆ = ∆ − ∆∑
The standard atomization thermodynamic 

functions of Ag2SnS3, Ag2Sn2S5, Ag4SnS4, Ag-
8SnS6 and Ag4Sn3S8 compounds were calculat-
ed using this expression (table. 3).
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The equilibrium constants of the decompo-
sition reactions of the incongruent melting ag-
2sn2s5, ag4sns4 and ag4sn3s8 compounds have 
been determined using the values of the deter-
mined thermodynamic parameters. it is known 
that the products of the decomposition reaction 
of these compounds are respectively melting at 
955 K, 1043 K and 1147 K. when it’s cool, the 
process is returning because the initial substances 
are obtain. initially, the conversion of the thermo-
dynamic parameters of decomposition reactions 
was calculated at the same temperatures:
ag2sn2s5→ ag2sns3 + sns2, DH = – 16,6 kC; 

DG = – 20,35 kC; DS = 13,22 C;

ag4sns4→ag2sns3 + ag2s, DH = – 84,74 kC; 
DG = – 87,98 kC; DS = 92,77 C;

ag4sn3s8→2ag2sns3 + sns2, DH = – 32,6 kC; 
DG = – 35,22 kC; Ds = 33,84 c.

it is known that when the temperature ris-
es, the value of free energy greatly varies un-
like from the enthalpy and entropy. therefore, 
equilibrium constants of reactions occurring at 
melting temperatures were calculated using the 
following equation [20]:

lg .
19,47

GK
T

∆= −
⋅

Table 1
results of the elements analysis of compounds

compounds amount of elements, %
ag sn s

weight at. weight at. weight at.
ag2sns3 50,11 33,32 27,61 16,66 22,28 50,02
ag2sn2s5 35,17 22,21 38,76 22,22 26,07 55,57
ag4sns4 63,62 44,43 17,52 11,11 18,86 44,46
ag8sns6 73,527 53,32 10,127 6,66 16,346 40,02
ag4sn3s8 41,13 26,66 34,16 19,98 24,71 71,36

Table 2
integral thermodynamic functions of ag2sns3, ag2sn2s5, ag4sns4, ag8sns6  

and ag4sn3s8 compounds

compounds –ΔfG0 –ΔfH0 S0

C/mol∙KkC/mol
ag2sns3 213,91 ± 2,3 183,77 ± 7,1 218,03 ± 10,4
ag2sn2s5 407,45 ± 5,1 351,4 ± 9,3 321,65 ± 9,2
ag4sns4 234,25 ± 2,5 199,07 ± 4,3 454,8 ± 6,7
ag8sns6 274,95 ± 1,2 232,67 ± 2,3 609,92 ± 6,8
ag4sn3s8 724,65 ± 1,3 535,01 ± 2,2 841,3 ± 8,7

Table 3 
standard atomization thermodynamic functions of ag2sns3, ag2sn2s5, ag4sns4, ag8sns6  

and ag4sn3s8 compounds

compounds 0
.atG−∆ 0

.atH−∆ 0
.atS∆

C/mol∙KkC/mol
ag2sns3 1641,6 1552,8 1354,6
ag2sn2s5 2840,95 3159,64 1384,75
ag4sns4 2882,45 3249,02 1413,3
ag8sns6 4831,7 5477,07 2622,19
ag4sn3s8 4852,05 5296,21 2034,4
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the results obtained are given in the table 
below (table 4). 

As the values of the equilibrium constants 
shows, the equilibrium reaches right in all 
three reactions at melting temperatures. Liquid 
phase is two-component.

Conclusion
ag2sns3, ag2sn2s5, ag4sns4, ag8sns6 and 

ag4sn3s8 compounds were obtained by hydro-
thermal method and their individuality was con-
firmed by X-ray, DTA methods in the aqueous 
and ethylene glycol condition. the micromor-
phology of the obtained compounds was studied 
and it was determined that the compounds at 453 
K temperature were formed from nanoparticles. 
the boundaries of obtain of the compounds were 
determined in hydrothermal conditions. accord-
ing to Emf measurements, the prices of integral 
thermodynamic functions of compounds are de-
termined, and the values of the standard atomic 
thermodynamic functions of compounds based 
on these values are calculated. The equilibrium 
constants of the decomposition reactions occur-
ring at melting temperatures of the incongruent 
melting ag2sn2s5, ag4sns4 and ag4sn3s8 com-
pounds have been determined using gibbs’s 
free energy value.
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mystEry of “stEndal syndromE”
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What is the great force of art? The art is harmony or disharmony? The purpose of scientific research: the study 
of “stendal syndrome” as a paradox of art. methods: logical analysis, discourse analysis, elements of psychoanaly-
sis, hermeneutic analysis, deduction and induction. in offered research the problem of perception of art is consid-
ered. art is dialogue of persons. art is special sensual the world of the person. art is an activity of the person. the 
art main task is to reflect and express the sensual world, to raise sincere emotion. In art the truth is a truth of feelings. 
Art is a dialogue of emotions; therefore to understand art it is correct to read the transferred emotions. Reflecting and 
expressing the world, art is a struggle against chaos in the human psyche. art can heal the wounds of the soul! this 
is the basis of art therapy. conclusion: “stendal syndrome” is a disruption in the transmission of feelings. art can be 
an indicator of mental disorders, but the main mission of art is to humanization of personality. 

Keywords: art, psyche, art-therapy “thought-sense”, sense, experience, dialogue, personality, syndrome

what is the secret of art? in the proposed 
study, the problem of perception of art is con-
sidered. art is a dialogue of people. art is a 
special sensual world. the main task of art 
is to reflect and express the sensual world, to 
show the sincerity of emotions. in art, truth is 
the truth of the senses. art is a dialogue. 

The purpose of scientific research: the 
study of “stendal syndrome” as a paradox of 
art. methods: logical analysis, discourse analy-
sis, elements of psychoanalysis, hermeneutic 
analysis, deduction and induction. 

what is the great force of art? the art is 
harmony or disharmony?

“art is a sphere of feelings of a person in 
the form of their direct experience. the carri-
ers of emotions in art are images and symbols, 
which are organized and visualized in material 
of certain forms. art approaches the phenom-
ena and objects, not merely for the purpose of 
representing them, but for raising emotions to 
stir up feelings a person’s soul” [1].

the great ancient philosopher aristotle 
called art “probable existence, an illusion of 
reality that can evoke the emotional reaction of 
the viewer” [2, 1451b]. the representative of 
german classical philosophy g.gegel pointed 
out that the aim of art is “to fill the hearts and 
give a person, developed and undeveloped, 
to feel all that the human can experience and 
create in the depths of its spirit, what secretly 
excites the spirit” [3, p. 52]. about the sensi-
tive nature of art, wrote l. tolstoy, n. cherny-
shevsky [4, 5]. J. delez – french representa-
tive of postmodern argues that “a work of art ... 
is the science of the sensuous” [6, p. 79].

the artist v. Kandinsky wrote: “art is the 
mother of our feelings” [7, p.10]. K. stan-
islavsky: “there is no genuine art without 
emotions” [8, p. 451].

art affects the human feelings and emo-
tions. but is disharmony possible in the trans-

mission of emotions? in psychiatry there is 
the concept of “stendal syndrome” – this is a 
mental disorder caused by the impact of a work 
of art on a person. as a result, there may be 
symptoms of dizziness, rapid heartbeats, tears, 
auditory and visual hallucinations.

“stendal syndrome” is associated with 
the name of the great french writer stendal 
(1783-1842). Stendal first described this spe-
cific symptomatology by visiting the Church of 
the holy cross (the basilica of santa croce) 
in florence in 1817 (stendal “naples et flor-
ence: un voyage de milan à reggio”). stendal 
wrote: “when i was leaving the church of the 
Holy Cross, my heart began to beat; it seemed 
to me that i was dying. i thought i had lost con-
sciousness. i saw masterpieces of art born of 
energy passions. after which everything be-
came meaningless, small, limited. my excite-
ment was great ...”

in 1979, the italian psychiatrist gabriella 
Magerini first described “Stendal Syndrome”. 
Other scientific researchers are not present.

what is “stendal syndrome”? “stendal 
syndrome” is a mental disorder, emotional in-
stability characterized by frequent palpitations, 
dizziness, sometimes and hallucinations. this 
symptomatology is manifested when a person 
is under the influence of works of art; the “syn-
drome” arises in museums, at concerts of clas-
sical music.

“stendal syndrome” should be studied in 
two aspects:

1. “stendal syndrome” as a paradox of the 
psyche.

2. “stendal syndrome” as a paradox of art. 
“Stendal Syndrome” as a paradox of the 

psyche: aggression, vandalism, phobias, hal-
lucinations. “stendal syndrome” is a form of 
psychogenic (reactive) psychosis, an acute 
reaction to stress. symptoms of the so-called 
“stendal syndrome” may be a sign of a more 
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serious, deep mental disorder. there are sever-
al striking manifestations of the “stendal syn-
drome”. this: the aggression to the painting 
“ivan grozny and his son ivan” (i. repin), in 
1913 a. balashov made three knife blows on 
the picture, he shouted: “Enough of blood”! 
in 2018, this picture was again damaged by a 
man with a weak psyche. in 1985, there was 
an attack on the painting by rembrandt “da-
nae”. the man caused great damage to the 
great masterpiece; he cut it with a knife and 
poured sulfuric acid. the picture was badly 
damaged. “danae” was restored for 12 years. 
there are many such examples. 

interest in the concept of “stendal syn-
drome” increased with the release of the 
eponymous feature film (“Stendal Syndrome”, 
directed by dario argento). however, the au-
thors’ understanding of the concept is even 
more confusing.

“stendal syndrome” is a hypersensitivity 
to the art, the disharmony of the senses and the 
intellect.

why is this happening? what is the secret 
of “stendal syndrome”? “Stendal Syndrome” 
as a paradox of art. the aim of art is harmo-
ny within man and the harmony of man and 
the world of man. the concept of “catharsis”, 
which belongs to aristotle, expresses the es-
sence of the humanism of art.

Emotions of art are special. a mentally 
healthy person distinguishes reality from the 
illusion of art.

the emotions of art are social! they are 
universal! the artist, the writer conveys not 
just a sensual image, but a social, typical 
feeling, something that can lead to a dia-
logue.

the emotion of art is always intellectual. 
artistic emotion activates thought, it is ration-
al, meaningful. artistic emotion is a synthesis 
of feelings and thoughts, emotional thinking, 
“thought-feeling”.

Artistic emotion is filled with meaning. 
The meaning gives rise to questions: “What”? 
(what is the object of the image?), “why”? 
The relation of the artist to the object; 
“how”? – manner, style of the artist. and the 
question: “Who”? – the viewer [9, pp. 437-
439]. the great russian psychologist and 
philosopher l.vygotsky wrote that “art is the 
central emotion or emotion resolved directly 
in the cerebral cortex. senses of art are smart 
emotions [10, p. 201].

the great secret of art in the unconscious. 
here is the sacral meaning of the so-called 
“stendal syndrome”. with a healthy psyche, 
the unconscious is not isolated from con-
sciousness. there is a stable, active dynamic 
attitude, cooperation between the conscious 
and the unconscious. art is understood and 
perceived as a fantasy (an unreal world), and 
not of reality. the unconscious is the “door” 
to the universe of art. at the same time, the 
“reasonable emotions” of art should be con-
trolled.
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l.s. vygotsky is a “theory of the funnel” 
for explaining the psychological value of art. 
“the world seems to be pouring into the wide 
opening of the funnel with thousands of irri-
tations, instincts, and inside the funnel there 
is an eternal struggle, but at the same time… 
art harmonizes our feelings and souls” [11, 
p. 314, 316].

an important aspect of understand-
ing the “stendal syndrome” is synesthesia. 
art through the unconscious activates all the 
senses. when dealing with art, a person feels 
a multi-sensory experience. this theory is well 
studied by the scientist b.m. galeev: “art is the 
main sphere of social practice, where synesthe-
sia dominates [12].

synesthesia is able to push the boundaries 
of art and to expand the possibilities of feelings 
in art. it is known that many great people in art 
had the ability to synesthesia-this is sh. baude-
laire, a. rimbaud, K. balmont, a. scriabin, 
v. Kandinsky. 

when we look at the picture of i. ivazovs-
ky “ninth wave”, we can “hear” “the breath of 
the sea”; feel the cold wind and the horror of 
the last moments of life before the shipwreck. 
to understand the role of synesthesia in art is to 
unravel the code of the unconscious.

Reflecting and expressing the world, art 
struggles with chaos in the human psyche. 
moreover, art is able to cure!

The first scientific experience of the use of 
artistic creativity in treatment was described by 
the doctor a. hill in the book “fine art against 
disease” (1945). he introduced the term “art 
therapy”. 

the object of art-therapy is human mind, 
that is, the emotional world of a human being, 
a human soul. here one can clearly see the sen-
sual and image-bearing nature of art. art can pu-
rify the sensual world (catharsis), and correct its 
orientation. through art-therapy, psychical and 
psychological disorders can be diagnosed and 
cured [1] types of art therapy: music therapy, 
chromo therapy, dance therapy, libro-psycho-
therapy, theater therapy, fairytale therapy. 

art in psychotherapy (art-therapy) a means 
of therapeutic effect on the person, it is a way 
of expressing (“withdrawing”) mental and 
psychological disorders, experiences. a spe-
cial place in art-therapy is given to music. it 
is common-place that music appeals to the hu-
man feelings directly.

a music appeals directly to human feel-
ings.The influence of music on human con-
sciousness is well taught. homer in “odyssey” 
tells about the healing of the wounds of a war-
rior with the sounds of music and singing. bi-

ble says that david, playing on the harp, cured 
King saul of depression [13]. it is known that 
in the sanctuary of asclepius in Epidaurus, 
where hippocrates was treating people, there 
was a music hall and a theater. paracelsus in-
troduced into the medical practice the method 
of “vibration”, treatment of music.

at the initiative of v.m. bekhterev in 
russia in 1913, a committee for the study 
of musical-therapeutic effects was founded. 
in this committee, the great physicians and 
physiologists of russia worked s.s. Korsak-
ov, v.m. bekhterev, i.m. dogel, i.m. sech-
enov, i.r. tarkhanov, g.p. shipulin. they 
revealed the positive influence of music on 
various systems of the human body: cardio-
vascular, motor, respiratory, central nervous 
system.

music therapy activates emotions in inter-
personal relations, offers facilities for the pa-
tients social activity. b. Karvasarsky, a russian 
psychiatrist, suggests a specific programmer of 
music psychotherapy. bach. sonata in g mi-
nor, part 1., opin. sonata no. 3, rakhmaninov. 
concerto no. 1, part 1., chopin. nocturne in E 
flat minor, Op. 9, No. 2., Schubert. Symphony 
no. 7 in c major, part 2., tchaikovsky. sea-
sons. february., liszt. nocturne no. 3., mo-
zart. symphony no. 25, part 2., chopin. waltz 
no. 2 [14, p.126]. 

thus, art in art-therapy reforms psychic 
disorders of a person, without disturbing the 
individuality “i” and still allowing indeed fa-
cilitating a means of forming a perfect person-
ality. While influencing emotions, art, having 
a perceptible and image-bearing character, ac-
tivates the thoughtful feeling, and enriches the 
emotional world of a person as well as their 
mind. art does not solely have a therapeutic 
impact upon a human being it makes them 
humane and puts the chaos of their feelings 
into a system, where they become reasonable 
emotions. 

art is able to purify (catharsis) the sensible 
world, to correct its direction, and, in the final 
analysis, to humanize the person.

Conclusion
“stendal syndrome” is an indicator of the 

power of the influence of art on the Person. 
“stendal syndrome” is a disruption in the 
transmission of feelings. mystery of “sten-
dal syndrome” this is a manifestation of the 
character traits of a person (emotionality, 
romanticism, responsiveness, empathy...). 
Reflecting and expressing the world, art is a 
struggle against chaos in the human psyche. 
art can be an indicator of mental disorders, 



EUROPEAN JOURNAL OF NATURAL HISTORY № 4, 2018

26 Culture and Arts

but the main mission of art is to humaniza-
tion of personality [15].
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the article is devoted to the search and substantiation of the possibility of assessing the level of ecological 
safety of marine aqua-ecosystems, as well as the forecasting of the ecological state of the investigated aqua-ecosys-
tems undergoing underwater noise pollution. Estimation of the level of ecological safety of marine aqua-ecosystems 
is supposed to be performed on the basis of calculations of the integral indicator of ecosystem safety described in 
the work. Forecasting of the condition of aqua-ecosystems can be performed using known extrapolation methods, 
least squares, taking into account the current characteristics of aquabionts (species diversity, the ratio of the number 
of species, etc.), since changes in ecosystems necessarily affect them. it is worth emphasizing that the proposed ap-
proach to assessing the level of safety and further ecological status of marine aqua-ecosystems in connection with 
noise pollution allows not only to obtain a quantitative safety measure of the assessed object. 

Keywords: marine aqua-ecosystems, ecological safety, ecological state, noise pollution, methods of mathematical modeling, 
empirical series, forecasting of the state of the ecosystem

ships, drilling rigs, construction of bridg-
es, development of gas and oil fields, acoustic 
equipment, as a technogenic sources of under-
water noise, are significantly affect the noise 
level under water during the last years. in ad-
dition, energy is becoming popular in the wa-
ter areas of various states, which, as electricity 
generation grows, increases noise load and, ul-
timately, affects the speed of changes in marine 
aqua ecosystems. The above circumstances, 
among others, actualize the problem of noise 
pollution of marine areas in the early xx cen-
tury in the world.

Discussing the problem of intensification 
of noise pollution of marine aqua-ecosystems 
in the world, it should be noted that its solution 
should be based on methods of geo-ecological 
research and implemented on the basis of an 
assessment of the state of the ecosystems being 
studied [1].

thus, the assessment of the safety level of 
marine aqua-ecosystems, as well as the eco-
logical state of these objects as a whole, can 
be solved by analyzing and ranking the envi-
ronmental and anthropogenic factors that are 
significant for the implementation of this as-
sessment, as well as by using the well-known 
method of mathematical modeling for forecast-
ing or scientific foresight of the possible state 
of marine aqua-ecosystems under investigation 
in the near future.

The safety of marine aqua-ecosystems in 
the case of noise pollution will be evaluated by 
interpreting the values of the calculated inte-
grated indicator of ecosystem safety, the for-
mula of which takes into account a number of 
empirical parameters and is presented in [2].

in turn, forecasting of the ecological state 
of the marine aqua-ecosystems under study can 
be carried out by extrapolation of the currently 
available numerical parameters. it is important 
to note that the prediction of the ecological sta-
tus of any ecosystem should take into account 
the current characteristics of aquacombs (spe-
cies diversity, the ratio of the number of spe-
cies, etc.), since changes that occur in ecosys-
tems necessarily affect them [1].

the extrapolation method assumes the 
construction based on the ranked data of the 
dynamics graphs of one or another parameter 
that takes into account the state of the aqua-
ecosystem in the past and the current moments, 
and also the continuation of these graphs for 
a certain time interval depending on the tasks 
to be solved. carrying out the extrapolation 
method, it should be remembered that in this 
case there is a timeless approximation, and the 
obtained predictive values of the investigated 
parameters will not take into account the dy-
namic oscillations or possible changes in the 
values of these parameters, proceeding from 
the assumption that the object will develop the 
same way as in the past and the present [3].

In general, extrapolation methods are quite 
widespread and are used in a number of stud-
ies, despite their inaccuracy and “smoothness” 
of the numerical solutions obtained. the ba-
sis of extrapolation-prediction methods is the 
study of empirical series. Empirical series can 
be numerical sets of the results of observations 
of a number of parameters obtained succes-
sively in time.

other methods of processing empirical or 
chronological series of empirically obtained 
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characteristics for solving the prediction prob-
lem of future numerical realizations are well-
known and well described. in particular, in a 
number of research papers, methods of reveal-
ing the statistical connectivity of series mem-
bers (abbe’s criteria), methods for identifying 
“markovism” (revealing a complex markov 
chain), and others have been used and shown 
very interesting results [3].

in addition, empirical series of observa-
tions can also be fairly effectively investigated 
using the method of least squares. It is worth 
noting that the peculiarity of this method is that 
the prognosis for the whole period of anticipa-
tion will be calculated on the basis of the cho-
sen function, despite the changes that are tak-
ing place. if the calculated values are close or 
coincide with the actual values of the original 
series, then it can be argued that it was possible 
to select a mathematical function correspond-
ing to the dynamics of the original series.

let us consider in more detail the determi-
nation of regression equations for estimating 
the changes in the parameters studied by the 
method of least squares described above. Char-
acteristics and changes in parameters of the aq-
ua-ecosystem for further forecasting will be re-
corded in the table 1 (fig. 1). the data from the 
table can be represented in the form of n pairs 
of values (xj – the time meter, Yj – the value 
of the monitored parameter, where j = 1,...,n). 
suppose that the linear regression function 

 adequately represents the situ-
ation of reducing environmental security. it is 
required to find estimates α and β, respectively 
A and B, and determining the regression line 
closest to the experimental points. if the “prox-
imity” is measured by the sum of the squares 
of the differences between the observed values 
and those given by the constructed regression 
line, we arrive at the method of least squares 
(fig. 1).

based on the foregoing, an assessment of 
the level of safety can be characterized by an 
integrated indicator of ecosystem safety,
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Fig. 1. Application of the least squares method to assess the ecological state of aquaecosystems
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at the same time, if p = 0 – safety is 0% 
(that is, the safety level is zero – the state is 
catastrophic), if p = 1 (ideal) – without dan-
ger – safety is 100% – the state is ideal.

the proposed safety index, being integral 
in its essence, characterizes the state of the 
ecosystem under study, including a number of 
ranked parameters (fig. 2).

an ecosystem is considered in a crisis situ-
ation and requires urgent intervention when it 
leaves at least one of the monitored parameters 
beyond the permissible limits.

As parameters of aqua-ecosystems under 
study, in connection with, for example, param-
eters can be:

– ecological (temperature, salinity, illumi-
nance, species groups of aquabionts, ratio of 
species groups, indicators of population dy-
namics, etc.);

– anthropogenic (levels of noise pollution, 
intensity and duration of noise pollution, etc.).

the investigated parameters can be obtained 
experimentally (measured), calculated theoretical-
ly (expert evaluation, theoretical modeling, etc.), 
by experimentally determining the parameters of 
the pollution zone / impact of the anthropogenic 
factor on the aqua-ecosystem under investigation.

the values of the investigated parameters 
in table 2 (fig. 2) are divided into two regions: 
the current data is the data obtained experimen-
tally and theoretically up to the present mo-
ment of existence and the predicted values are 
values extrapolated from the known data for 
the further life of the aqua-ecosystem.

The graph of the regression equation for 
each parameter in the coordinate axes “param-
eter value-time” for parameters d1-d4 and r 
will have the following form (fig. 3).

cp b a the value of CP y x ρv
d2 –0,0017 1,17 1,14 1,16 5,16 0,96
d3 –0,0018 1,18 1,14 1,16 5,16 0,93
d4 –0,0016 1,17 1,14 1,17 5,16 0,95
r –0,0034 1,71 1,65 1,70 5,16 1,03

0,73
N

i lgli l
C p

p
N

== =∑

fig. 2. an example of a security assessment of the ecosystem

Fig. 3. Graph of the regression equation for D1–D4 (the density of the i – population)
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hence it is necessary to emphasize that the 
proposed approach to assessing the level of 
safety and the further ecological state of ma-
rine aqua ecosystems in connection with noise 
pollution allows not only to obtain a quantita-
tive measure of the safety of the assessed ob-
ject. based on the calculations performed, it 
becomes possible to manage various, includ-
ing negative scenarios, of the further state of 
marine aqua-ecosystems.

so, in a number of cases, an improvement 
in the situation is possible through the devel-
opment of appropriate technical solutions, for 
example: the development of the foundation of 
wind turbine designs, bridges on piles driven 
into the seabed by hydraulic shock equipment; 
selection and design of noise-suppressing sys-
tems (dampers) based on thermoelastic alloys; 
air curtains; filled with air around the pile and 
so on.

in conclusion, it should be noted that the 
reduction in the level of underwater noise is the 
subject of highly specialized studies, since the 
differences between the conditions for a num-
ber of aqua-ecosystems are very significant, 
and this is important to consider.
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study of thE rEsistancE of somE samplEs  
of soft whEat t. aEstivum l. to strEss factors
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assessment of drought and heat resistance in the laboratory was carried out on 6 samples of bread wheat t. 
aestivum l. these are saratov 29, fin-bugdasi, dag-dash Jaa 15662, lutescens 2656, seri -82, ferruhineum 0 
704/2 varieties. in laboratory conditions, the determination of drought and heat resistance in samples of bread wheat 
t. aestivum l. during the sprouting period was carried out by two methods: by the ability of the seeds to germinate 
under physiological moisture deficiency (such conditions were created in a sacharose solution at an osmotic pres-
sure of 16 atm.); on the heat resistance of the embryo, which was determined on the basis of the evaluation of the 
germination of seeds after their heating in a water thermostat for 25 minutes at a temperature of 54-55 ° c. further 
studies were aimed at determining the content of nucleic acids in the nuclear genome under the influence of stress 
and their treatment with phytohormones. Dag-Dash Yaa 15662 was identified as a resistant sample and recom-
mended for further breeding.

Keywords: wheat, drought, heat, stress, nuclear genome, DNA, RNA phytohormones

the climate plays a main role, both in the 
vital activity of individual people, and in the 
formation, development and death of entire hu-
man civilizations. according to the data devel-
oped by scientists of the world, and as a result of 
the un commission studies, the world average 
temperature by 2025 will increase by 1.4-1.8 
degrees celsius. having regard to the increas-
ing influence of mankind on climate change, the 
intergovernmental panel on climate change 
(ipcc) is doing everything possible to increase 
the number of observations to create a more 
complete picture of global warming. conclu-
sions of specialists are disappointing.

they think that negative heating results 
will be felt everywhere [2, 15, 16]. the grain 
yields will seriously fall, the amount of avail-
able drinking water will decrease. precipitation 
will fall out less and less. for azerbaijan, this 
problem is also extremely urgent, since most of 
the wheat areas is in the zones of risky farming 
and is subject to a permanent negative impact 
of environmental conditions, resulting in the 
loss of more than half of the crop. studies have 
shown that an increase in the average tempera-
ture in 2020-2050 in azerbaijan, according to 
experts, will be 2.5 degrees higher. this will 
have a negative impact on many spheres of 
life. as an example, experts led the forecast of 
ecologists that the level of the caspian sea will 
increase by 150 cm until 2040, and this will 
create a tense situation. to mitigate the conse-
quences of temperature increase in Azerbaijan, 
domestic specialists, together with representa-
tives of international organizations and the na-
tional academy of sciences, are working on a 
strategic plan for adaptation to global warm-
ing [2, 9, 13]. if one has the mind of an annual 
population growth and an increase in stress 
factors in the near future, our republic may feel 

a shortage of grain and other food products.to 
mitigate the consequences of temperature in-
crease in azerbaijan, local specialists, together 
with representatives of international organiza-
tions and the national academy of sciences, 
are working on a strategic plan for adaptation 
to global warming [2, 9, 13, 14]. if one bears 
in mind annual population growth and an in-
crease in stress factors in the near future, our 
republic may feel a shortage of grain and other 
food products.

therefore, it is necessary to increase the 
total yields of food crops, as well as to create 
new stress-resistant, high-yielding varieties, to 
improve and spread the existing species and 
varieties of wheat that have been created by 
nature, people and through selection for ration-
al use of their benefit for humanity [1, 2, 9,10, 
11]. an important task of scientists is to iden-
tify drought-resistant genotypes of agricultural 
crops and to study the molecular genetic bases 
of resistance. 

Materials and methods of research
The most important task in the field of ag-

ricultural crops is to ensure the stability of high 
yields under unfavorable environmental condi-
tions. materials of our research were 6 samples 
of soft wheat t. aestivum l. this is saratovs-
kaya 29, fin-bugdasi, dag-dash yaa 15662, 
lutescens 2656, seri -82, ferruhineum 0 704/2.

Determination of drought and heat resist-
ance in samples of soft wheat T. aestivum L. 
in laboratory conditions by physiological pa-
rameters. the determination of the drought 
resistance of wheat during the shoot period 
was carried out by two methods: according 
to the ability of the seeds to germinate under 
physiological moisture deficiency (such con-
ditions were created in a saccharose solution  
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at an osmotic pressure of 16 atm.); on the heat 
resistance of the embryo, which was deter-
mined on the basis of the evaluation of the ger-
mination of seeds after their heating in a water 
thermostat for 25 minutes at a temperature of 
54-550 °c [3, 4, 8].

Further research has led to the identifica-
tion of nucleic acids in the nucleic genome un-
der the pressure of stress and treatment of their 
phytohormones.

in order to explain the evaluation of the ge-
nome and its functional activity, there is a defi-
cit of moisture by pEg-3000 support. seeds 
were germinated in petri dishes, after their 
growth reached 6 cm, one part of the seedlings 
was taken as a control variant, and the remain-
der was subjected to stress with pEg (30 mg / 
500 ml).after the 24th day of the week, each 
version was taken on 2gr leaves. the stain was 
scrubbed with water and dried out with pEg, 
but one part was added to the water, and the 
other was treated with phytohormones (gibber-
ellin 50ml / lt). after a 48-hour treatment, the 
probe was investigated [5, 6]. 

then the leaves were washed with water 
and dried in the pEg variant, one part was put 
back into the water, the other was treated with 
a complex of phytohormones (gibberellin 50 
ml / lt). the samples were taken after 48 hours 
of exposure [5, 6].

Results of research and their discussion
as can be seen from the data in fig. 1: 3 

of the 6 samples of soft wheat, T. aestivum L. 
were resistant. these are saratovskaya 29, fin-
bugdasi, dag-dash yaa 15662. at the sara-
tovskaya 29 sample, in comparison with the 
control variant, the germination of seeds in 

the osmotic solution was of 88 % and the per-
centage of seed germination after heating was 
91 %. the next sample included in the group 
of highly resistant ones was the fin-bugdasi in 
the conditions of water deficiency, the percent-
age of its seed germination was 80 %, and the 
percentage of seed germination after warming 
up was 75 %, dag-dash yaa 15662 sample 
seeds germination in physiological drought 
conditions was 79 %, after heating was 81 %. 
thus, in wheat samples, the percentage of ger-
mination of seeds in the sacharose solution 
varies from 75 % or more, we are conditionally 
evaluated them as drought-resistant. the abil-
ity of the seeds to germinate under these con-
ditions reflects both the hereditary property of 
germinating with a relatively smaller amount 
of water, with the presence of a high suction 
force, ensuring rapid absorption of the required 
amount of water.

a relatively low percentage of seed germi-
nation was found in lutescens 2656, seri 82, 
ferrugineum 0 704/2, where the percentage of 
seed germination varied in the amplitude of 
26-45 %. for example: lutescens 2656 seed 
germination under water deficiency condi-
tions – 26 %, after heating 41 %, seri 82 % seed 
germination in osmotic solution was -42 % 
and after seed-45 %, ferrugineum 0 704 / 2- in 
sacharose solution 41 %, after heating-45 %. 
in these experiments, differences in seed ger-
mination energy were also observed in varie-
ties with different degrees of resistance. in the 
seeds that were included in group 1, the ma-
jor of the seeds germination 2 days after the 
experiment was laid. in medium-resistant and 
weakly resistant germination, the germination 
was extended for 4-5 days.

fig. 1. characterization of seed germination in sacharose solution, after warming up
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as can be seen, in drought-resistant wheat 
varieties the percentage of germinated seeds is 
higher than non-resistant samples to drought. 
the high suction power of seeds causes not 
only better germination with a lack of mois-
ture, but also the formation of a more powerful 
root system, which is important for the further 
vital activity of plants, especially with continu-
ing drought.

our research we continued on the study 
of changes occurring in the nuclear genome. 
2 of 6 samples of soft wheat, T. aestivum L, 
were taken; resistant Doug Dash Yaa 15662, 
and weakly resistant ferruguineum 0 704/2 
on which the changes taking place in dna 
fractions and the amount of rna were deter-
mined under the influence of the stress factor 
and the action of a complex of phytohormones 
on them. 

thus, following the changes in the activ-
ity of the cell genome, we tried to find out the 
mechanism of adaptation to drought in the 
studied varieties. Essentially, the role of the 
structural state of dna, on which adaptive 
reactions of the organism depend, is high. the 
data we obtained have been presented in ta-
bles 1-2, and fig. 2. 

as we can see from the data of the table, 
significant changes in the genome occur in the 
resistant variety dag-dash yaa-15662 under 
the influence of stress, that is, an increase in 
the content of all fractions of dna and rna 
occurs. the amount of rna increases by 9 %. 
the relative content of dna shows an in-
crease in the labile fraction, where the content 
reaches 37 %, the content of the stable frac-
tion is 33 %, the residual fraction – 11 % and 
the total is 37 %.

we pay special attention to the change 
in the structural and functional condition of 
the genome, which is reflected in the active 

synthesis of labile dna. the study of the 
fractional dna composition showed that, 
in comparison with the control, the content 
of the labile active fraction of dna was sig-
nificantly increased, that is, under stress, the 
transcription activity of dna increased. in 
addition, intensive rna synthesis occurs, 
showing significant changes in the functional 
state of chromatin, which are directly related 
to genome activity [4–6, 16]. since the pre-
dominant part of the labile dna fraction is 
localized in euchromatin, which has a high 
functional activity. an increase in the content 
of this fraction appears to reflect an increase 
in the intensity of transcription and, accord-
ingly, causes an increase in protein synthe-
sis. the increase in total dna in wheat germ 
cells may result from the amplification of 
dna or endopliploidy, more likely as a re-
sult of a combination of both processes [5–7, 
11, 13, 15]. 

after 48 hours of stress and treatment 
with phytohormones, the increase in rna 
was 14 %, the labile dna fraction was 69 %, 
the stable fraction was 65 %, the residual 
fraction was 13 %, and the total fraction was 
63 %. from the literature it is known that the 
action of phytohormones contributes to the 
regeneration of the structural and functional 
state of the genome, disturbed by the impact 
of stress.

an increase in the content of nucleic ac-
ids in plant cells after treatment with phyto-
hormones indicates that the regeneration pro-
cesses are amplified and the genome becomes 
functionally active.

we also monitored the changes in the con-
tent of nucleic acids in the fractional dna 
composition and the amount of rna after 
stress on the weakly resistant variety, ferug-
ineum 0704/2 (table 2) and fig. 3.

Table 1
the content of dna and rna fractions on sprouts of dag-dash yaa-15662 variety under 

drought and phytohormones effect (100 g wet weight in mkg)

variants rna dna fraction total dna
labile stabile residual

control 170,0 ± 3,7 18,79 ± 0,41 14,89 ± 0,56 2,60 ± 0,31 36,28 ± 1,86
pEg (24 hours stress) 186,0 ± 4,8 25,90 ± 0,79 19,85 ± 0,95 2,90 ± 0,51 49,71 ± 1,99
 PEG + Н2О(24 hours) 169,0 ± 3,8 18,08 ± 0,81 13,81 ± 0,36 2,95 ± 0,51 34,84 ± 1,86

pEg+kinetin-gibberellin 
(48 hours)

193,0 ± 5,9 30,62 ± 1,82 22,87 ± 0,68 3,35 ± 0,96 56,84 ± 2,91
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according to physiological parameters, the 
weakly resistant variety of ferugineum 0704/2 
shows a sharp decrease in both rna and dna 
content. the amount of rna reduces by 7 %, 
the labile fraction by 25 %, the stable fraction by 
5 %, the residual by 25 % and the total by 11 %. 
This indicates that under the influence of stress, 
the activity of heterochromatin increases, that is, 
a significant portion of the labile DNA is con-
verted to a stable, less active state, characterized 
by a relatively low intensity of rna synthesis 
and weak morphogenetic activity of the cells [1, 
7]. in the cultivar ferugineum 0704/2, phytohor-
mones contributed to an increase in the content 
of nucleic acids. rna increased by 17 %, labile 

dna fraction by 25 %, stable by 23 %, residual 
by 11 %, total by 23 %.

Conclusions
returning to our data, it can be said that 

a decrease in the functional activity of nucleic 
acids is a protective-adaptive reaction that al-
lows the transition of metabolism to a new sta-
ble level. the experimental material obtained 
by us indicates that phytohormones display a 
significant effect on the genetic apparatus of 
the cell. the data of our studies give the reason 
to believe that resistance to drought is interre-
lated with structural and functional changes in 
the genome, as a sharp increase in the labile 

fig. 2. diagram of nuclein acids content in variety of dag-dash yaa-15662 under stress and complex 
phytohormones impact (control correlation)
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Тable 2
the content of dna and rna fractions in plants of the ferrugineum variety 0 704/2 under the 

influence of drought and post-treatment by phytohormones (100 g wet weight in mkg)

Experimental versions rna dna fraction total dna
labile stabile residual

control 96,60 ± 0,96 13,11 ± 0,21 15,03 ± 0,22 1,86 ± 0,20 30,00 ± 2,85
pEg(24 hours stress) 90,00 ± 0,92 9,75 ± 0,19 14,30 ± 0,24 1,39 ± 0,25 25,44 ± 2,22

 PEG + Н2О (24 hours) 78,20 ± 0,59 12,40 ± 0,25 13,80 ± 0,26 1,35 ± 0,68 27,53 ± 2,33
pEg + kinetin-gibberelline 

(48 hours)
91,80 ± 0,97 15,55 ± 0,38 17,00 ± 0,68 1,50 ± 0,59 34,05 ± 3,30

fig. 3. diagram of nuclein acids content in variety of ferrugineum 0704/2 under stress and complex 
phytohormones impact (control correlation)

is occurring, i.e. genetically activated chroma-
tin dna and rna in resistant varieties and 
forms [1, 3, 4, 7, 12–14]. as a result, the syn-
thesis of the stress protein increases and the 
plant develops a protective-adaptive response, 
while for the weakly resistant varieties, the in-
verse process occurs. the reason for reducing 

the rna content is probably the suppression 
of its synthesis as a result of a decrease in the 
functional activity of nuclear dna and the 
plant weakens or dies. the experimental data 
obtained by us can be useful in studying the 
molecular genetic mechanisms of resistance to 
stress factors.
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a number of diseases, including increased abrasion of natural teeth, cause spatial changes in the masticatory-
speech apparatus, which affect the masticatory muscles and tmJ, which act within their activity and rest, and going 
beyond this framework entails disorders with decompensation of the supporting apparatus of the teeth. the aggra-
vating factor may be the parafunctions of the masticatory muscles, TMJ diseases and as a consequence structural 
changes. therefore, it is extremely important to determine the parameters of changes in the position of the elements 
of the tmJ from the value of normalization of the height of the gnatic part of the face. in clinical dentistry often 
patients with various pathologies of the chewing-the vocal apparatus, a feature of which is reducing the height of 
gnatichesky part of the person patients. in the clinic of prosthetic dentistry temporomandibular joint given great 
importance. it is known that any dental intervention in the maxillofacial region in varying degrees, affect the tempo-
romandibular joint. we have created a computer program to determine the optimal height of gnatichesky part of the 
person at patients with various forms of increased abrasion of teeth. imaging of the temporomandibular joints (tmJ) 
allows to obtain correct display of the true state of the elements of the temporomandibular joint, intra-articular as 
well as their interactions and patterns of change with increasing height of gnathic part of the patients with increased 
dental abrasion. the proposed computer program allows to simulate the correct position of the elements of the tem-
poromandibular joints taking into account the normalization of the height of gnathic part of the person at patients 
with different clinical forms of increased abrasion of teeth.

Keywords: orthodontia, orthopedia, increased dental abrasion

in clinical practice a dentist often encoun-
ters patients with different pathologies of the 
chewing- vocal apparatus, which are mani-
fested by reduced height of gnathic part of the 
face as one of characteristic features of impair-
ment. Quite a number among these are patients 
with increased dental abrasion: from 11.8 % to 
42.6 % of cases [3, 4, 8, 12, 17, 18].

the cases of increased abrasion of teeth are 
likely to be caused by various reasons: mor-
phological inferiority of hard tissues of teeth, 
overloading of teeth, chemical exposure, occu-
pational hazards, functional status of the mas-
ticatory muscles and temporomandibular joints 
(tmJ) and others [2, 3, 4, 5, 8, 9, 10, 11, 15].

in the practice of prosthetic dentistry tem-
poromandibular joint is of great importance. 
it is known that any dental intervention in the 
maxillofacial region affects the tmJ to a less 
or greater extent [2, 4, 12, 13, 14, 16]. 

most researchers recognize the relation-
ship between the structure of the tmJ and type 
of occlusion [1, 4, 5, 8, 14].

Currently existing classification of in-
creased abrasion do not meet the systemati-
zation of the clinical manifestations of this 
disease [3, 5, 10, 11, 12, 15]. if the horizontal 
form of abrasion is clinically determined re-
liably, vertical and mixed as well as all other 
forms distinguish from each other only condi-
tionally. therefore, we singed out alongside the 
horizontal form vertical and vertically distal-

mesial ones, depending on the type of bite and 
position of elements of the temporomandibu-
lar joints. gnathic part of the person’face is a 
variable structure of the craniofacial complex. 
the most susceptible to change are vertical pa-
rameters, which is associated with anatomical-
physiological characteristics of growth and 
development of the head (the change of teeth, 
anomaly of occlusion, loss of teeth, increased 
dental abrasion, etc.). increase in the height of 
gnathic part of the person’s face can lead to 
a change in the tone of masticatory muscles 
and cause dysfunction of temporomandibular 
joints [4, 5, 8, 10, 14, 16].

The purpose of the work 
To study the efficacy of treatment predic-

tion of patients with vertically-distal form of 
increased abrasion of teeth according to the po-
sition of the elements of the temporomandibu-
lar joints with the use of computer programmes 
and on the basis of their findings – assessing 
the quality of dental prosthetics.

Materials and methods of research
we examined 61 patients (31 women and 30 

men) with a vertically distal form of increased 
abrasion of teeth, 28 of them (17 men and 11 
women) with compensated and 33 (14 women 
and 19 men) with decompensated form. de-
compensated vertically- distal form of psZ is 
characterized by the reduction of gnathic part 
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of the face, while in case of compensated form 
reduced gnathic part of the face was not ob-
served (or only mild reduction) due to vacant 
(false, substitution, reversible) hypertrophy of 
bone tissue of alveolar ridges of the upper and 
lower jaws. all patients noted various defects 
of dentition, but less than 6 teeth antagonists 
were not observed.

the distribution of patients with psZ by 
age and sex are presented in table 1. 

Table 1
age 31–40 41–50 51–60 61 and older

women  7  8  13  3
men  8  9  12  1
total  15  17  25  4

roentgenologic teleroentgenogram analy-
sis was performed by means of a computer 
program [19], which allows to identify anthro-
pometric points, to build a cephalometric plane 
to roentgenogrammetry and formulate the pre-
liminary diagnosis. in the study we used one 
angular dimension (angle n – ss – spm) and six 
linear (sna' – Kme'; sn'- Kme'; gox; goy; cox ; 
coy) (fig. 1). 

we proposed a method for studying to-
mograms of temporomandibular joints on the 
bases of the issues including the measurement 

of the sagittal size of the glenoid fossa of the 
line drawn from the lower edge of the articular 
tubercle to the lower edge of the external audi-
tory canal, measuring the width of the lower 
jaw head, the angle of inclination of the slope 
of the articular tubercle, the dimension of the 
joint space in front, upper front, upper rear and 
rear parts due to the depth of the temporoman-
dibular fossa and the configuration of the lower 
jaw head (fig. 2).

the proposed calculation formula:

∆h = K x [(DR1 + DR2 + DR3 + DR4 +  
+ dl1 + dl2 + dl3 + dl4):8 – d’]

where ∆h is the height to which it is necessary 
to increase he gnathic part of the face.

K – the experimentally derived factor for in-
creased abrasion horizontal form – 11,4; for in-
creased abrasion vertically distal shape – 6,7; for 
increased abrasion vertically mesial form – 13,8;

d1, d2, d3, d4 is the width of the joint 
space in the front, front upper, rear upper and 
rear parts of the tmJ, respectively.

r – tmJ-right, l – left tmJ.
d’ is the experimentally derived value of 

the average values of the joint space by four 
parameters: for increased abrasion horizontal 
form – 2,8 mm for increased abrasion vertical-
ly distal form – 2.2 mm; for increased abrasion 
vertically mesial form – 3.1 mm.

Fig. 1. Analysis of the profile telerentgenogram: X – Frankfurt plane (horizontal), held between the points 
po (porion) and or (orbitale); Y – the vertical, held between the points (sellion) and go (gonion); 
me – menton; co – condilon; n – nasion; sn' – cutaneous projection sn (subnasale); ss – subspinale; 
snp – spina nasalis posterior; sna' – skin projection point sna (spina nasalis anterior); Kme' – skin 
projection point me (menton)
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The technique allowed us to enforce 
valid settings in the topography of elements 
of the temporomandibular joint at different 
degrees of change of the position of the man-
dible in orthopedic treatment with the aim of 
normalizing its position. for this purpose, a 
computer program for determining the opti-
mal height of gnathic part of the face in pa-
tients with various forms of increased abra-
sion of teeth (the Certificate on registration 
of software № 2015619515 Software com-
plex to determine the optimal height of the 
bite in patients with increased dental abra-
sion (tmJ2015) [6] date of state registra-
tion in the register of computer programs 04 
september 2015 was worked out. passport 
data of a patient are inserted in a computer 
program, followed by a tomogram of the pa-
tient’s temporomandibular joints (right and 
left) made before treatment. finally, refer-
ence points are set and program after calcu-
lation determines the amount by which it is 
necessary to increase the height of the gnath-
ic part of the patient’s face.

Quality of orthopedic treatment was tested 
by the tone of actually masticatory muscles. as 
the process of reduction of the gnathic part of 
the person’s face takes decades, the chewing 
muscles get used to this particular isometric 

height. with the normalization of the occlu-
sion and increasing the height of the bite, the 
muscle tone of the rest increases, and the tone 
of the muscle tension decreases. with prop-
erly determined height of gnathic part of the 
face, the tone parameters of calm and tension 
come back to the original state in for about two 
weeks.

myotonometry was performed using myo-
tonometry sZirma (mEtrimpEx, hun-
gary). myotonometry scale is calibrated in 
grams. myotonometry dipstick was placed to 
the motor points on the right and left of actu-
ally chewing muscles and the tone of the rest 
(tp) and the tone voltage (vt) was measured. 

for accurate location of the motor points 
during re-examination of the masticatory 
muscles we used our proposed method (patent 
for invention “Method of evaluating the qual-
ity of prosthetics” no. 2617229 registered in 
the state register of inventions on april 24, 
2017) [7]. 

for this primary survey on the lateral sur-
face of the patient’s face the transparent plate 
(x-ray or thick plastic film) was imposed strict-
ly to the landmarks: the middle of the tragus of 
the ear and the outer edge (corner) of the orbit. 
motor point marked by the dye was transferred 
on the transparent plate (fig. 3).

Fig. 2. Tomogram of the temporomandibular joint. A – the top of the articular tubercle; B – the lower 
edge of the external auditory canal; d – diameter of the head of the lower jaw; D1 – is the width 
of the joint space in the anterior; D2 – width of the joint space in the anterior-upper part; D3 – is 
the width of the joint space at the posterior e -upper part; D4 – is the width of the joint space in the 
posterior part
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fig. 3. diagram of motor points of the actual chewing muscles to hold myotonometry: where, 1 is a 
transparent plate; 2 – the lateral edge of the orbit; 3 – the tragus of the ear; 4 – motor point of 
actually chewing muscles

During the second study we put the film, 
respectively to benchmarks and through the 
hole marked motor point on the skin of the pa-
tient. this method allowed to carry out identi-
cal measurements.

Results of research and their discussion
To illustrate the efficiency of complex 

treatment here is an extract from a case history 
no. 102 of patient p. 68 years with complaints 
of difficulty in chewing and aesthetic disad-
vantage (fig. 4).

the distal position of the mandible is de-
termined by photostations. the results showed 
that the height of the upper part of the face (n – 
sn) did not meet the lower face (sn – gn). the 
severity of nasolabial folds indicates a decline 
in the height of the gnathic part.

 during the examination of the oral cavity 
of the patient a decrease in the height of gnathic 
part, the presence of defects of dentition on the 
upper and lower jaws, cross-bite were objec-
tively noted. tomography of the temporoman-
dibular joints determined the distal position of 
the head of mandible, which allowed to make 
up a diagnosis of decompensated vertically 
distal form of increased abrasion of the front 
teeth of the upper jaw (fig. 5).

during the examination decrease in the 
height of the gnathic part, moderately droop-

ing corners of the mouth, intensive pattern of 
the nasolabial and chin folds was revealed. in 
the mouth cavity: increased abrasion of ante-
rior and posterior teeth of the upper jaw, the 
2nd degree decompensated form, the upper and 
lower jaws included bilateral defects of denti-
tion in lateral parts. 

the patient underwent teleroentgeno-
graphic study and imaging of the temporoman-
dibular joints. 

measurement of parameters of the teeth 
and dental arches was carried out on plaster 
models of the jaws and directly in the mouth 
cavity. occlusal relationships were evaluated, 
which showed non-physiological distribution 
of contact points, their asymmetry. in addition, 
the patient demonstrated the violation of the 
occlusal plane. 

the results of the analysis of teleroent-
genogram in the lateral projection showed 
that the position of the upper jaw corre-
sponded to the norm, while the lower jaw 
was moved back, which led to an increase 
in anb angle, the magnitude of which took 
positive values ( + 3o). genial angle was in 
the range of 118 – 124 degrees, but gnathic 
angle (between the mandibular and spinal 
planes) was in the range of 20 – 22 degrees, 
which resulted in a decrease in the height of 
gnathic part (fig. 6).
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А                                                                       B
Fig. 4. Face photos patient P. 68 years before treatment. A – profile, B – in front

         
fig. 5. the ratio of the dentition of the patient p., 68 years

fig. 6. teleroentgenogram of patient p. 68 years in the lateral projection
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x-ray examination of the temporoman-
dibular joints identified the impairment of the 
normal topographical relations of elements 
of this articulation. the articular heads of the 
mandible on the left and on the right were 
shifted back, the expansion of the joint space 
in the anterior and narrowing in the back dpts 
was noted. the angle of the slope of the artic-
ular tubercle, the size of which differed from 
the normal values on both sides was of impor-
tance (fig. 7).

according to the computer program 
“software complex for determining the op-
timal height of the bite in patients with in-
creased dental abrasion (tmJ2015)” the in-
crease in height of gnathic part 4.6 mm was 
recommended. 

the patient was proposed a preliminary or-
thopedic treatment of uncoupling the bite plate 
with the increase of vertical dimension 4.6 
mm, to normalize position of the heads of the 
lower jaw shifted forward by 1.5 mm. 

                      

А                                                                  B
fig. 7. tomogram of the temporomandibular joints patient p. 68 years before treatment.  

a – right joint, b – joint left

      
fig. 8. preparation of the oral cavity of the patient p. 68 years for prosthetics

fig. 9. patient p. 68 years on the stage of the preliminary orthopedic treatment
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fig. 10. face photos of the patient p. 6 years after orthopedic treatment

fig. 11. metal-keramik bridges of patient p. 68 years on plaster models
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two weeks later, the tone of the masticatory 
muscles of the patient returned to normal, and 
after 3 months (after preparation of the abut-
ment teeth) the final prosthetic metal-ceramic 
bridge prostheses with increase of the gnathic 
part of the person 4.6 mm was performed.

the effectiveness of the mastication in-
creased from 20.1 + 0.7 percent (preliminary 
phase) to 78.2 + 1,2 % after orthopedic treat-
ment. time of chewing: before treatment – 
52.9 + 1,4 sec. after the orthopedic treatment – 
23.4 + 0.5 sec. (figure. 8, 9, 10, 11, 12, 13).

a number of diseases, including high at-
trition of natural teeth cause spatial variations 
in the chewing- vocal apparatus that affect the 
chewing muscles and tmJ, which are in their 
scope of activity and rest, and going beyond 
these limits leads to disorders followed by de-

compensation of supporting apparatus of the 
teeth. an aggravating factor can be parafunc-
tion of chewing muscles, diseases of the tmJ 
and as a consequence some structural changes. 
It is therefore essential to define the parameters 
of changes in the position of the elements of 
tmJ from the value of the normalization of the 
height of gnathic part of the person’s face.

 in orthopedic treatment of such patients 
the primary is clinical method, based on the 
doctor’s experience, accompanied by labora-
tory methods, in particular the twg research 
and imaging of the tmJ that help to clarify 
medical tactics, previously developed during 
the clinical examination of patients. long-term 
results have confirmed the effectiveness of its 
construction in orthopedic treatment of such 
patients.

           

А                                                                    В
Fig. 12. Side telerentgenogram of patient P. 68 years. A – pre-treatment. B – after the final orthopedic 

treatment

               

А                                                                    В
fig. 13. tomograms of the temporomandibular joints of the patient p. 68 years after orthopedic treatment
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imaging of the tmJ allows to obtain a cor-
rect mapping of the true state of tmJ elements 
and their intra relationships and to clarify the 
features and regularities of changes during the 
process of increase of the height of gnathic part 
of the person’s face.

Conclusions
according to the results obtained studies, 

you can determine the amount of dissociation 
of dentition in patients with increased dental 
abrasion, taking into account the possibility of 
staged or simultaneous orthopedic treatment. 

the proposed computer program allows 
to simulate the correct position of the ele-
ments of the temporomandibular joints taking 
into account the normalization of the height of 
gnatichesky part of the person at patients with 
different clinical forms of increased abrasion 
of teeth. 

the proposed method of assessing the 
quality of prosthetics allows to check the cor-
rectness of the chosen tactics of orthopedic 
treatment of patients with increased dental 
abrasion.

The author confirms that the submitted data 
does not contain conflict of interests. GRATI-
tudE the work was prepared with the sup-
port of the ministry of education and science 
of the russian federation. 
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PREVENTION OF TOxOCAROSIS
bozhko g.g., maslennikova l.a., Kovaleva i.v., akhmetzyanova E.d.

State Budgetary Educational Institution of Higher Professional Education  
“Pacific State Medical University”, Vladivostok, e-mail:s7577a557z@yandex.ru

toxocarosis is caused by roundworms of dogs and cats toxoca racanis and toxocara mystax. there are chil-
dren under 14 years in the risk group, because usually they have a longer contact with sand, kittens and puppies. 
Faeces of these animals occurs contamination of soil and sand. During five years we have been conducting a survey 
on the adjacent territories using the romanenko method (1996). there were from 40 to 4520 eggs per 1 kg of sand 
in open sandboxes, accessible dogs and cats, which indicates that the contamination is dangerous. and there were 
no toxocara eggs in sandboxes in which the sand was replaced and at night they were closed, this means that such a 
measure is one of the effective preventive measures of toxocarosis. 

Keywords: toxocarosis, human disease, contamination of sand, prevention

soil contamination with helmints, and 
the number of patients does not decrease 
with years. this situation is shaping up not 
only in counrtyside, but in the cities too [7]. 
in cities, the contamination of soil and sand 
playgrounds in children’s pre-school estab-
lishments, parks, yards is due to toxocara 
eggs, in most cases. in the different regions 
of russia soil contamination is varies from 
1-3 %to 50-60 %, with intensity of infesta-
tion about1-10eggsfor 100gof soil. the huge 
contamination of the soil was noted in the ter-
ritories of kindergartens, schools, courtyards 
of apartment houses, which creates the pre-
requisites for a high risk of infection of the 
child population [4, 6]. there are two toxo-
cara eggs have been detected: toxocara canis 
and toxocara mystax. mature forms of toxo-
cara – toxocara canis, are localized mainly 
in mammals of the dog family, and toxocara 
mystax – in mammals of the feline family. 
the spread of toxocara in nature is facilitated 
by various mechanisms of transmission of the 
pathogen among animals.infection of animals 
occurs with ingestion of eggs with soil par-
ticles, intrauterine infection by larvae through 
the placenta, through the milk of nursing ani-
mals and infection by eating tissues of reser-
voir (paratenic) animals [5].

a number of authors believe that virtually 
the entire population of the russian federa-
tion either suffered from or was sick with in-
vasive diseases [1,7], since helminths have a 
long period of life in the host organism, they 
release a large number of eggs that can stay 
in the soil for a long time and retain invasive 
abilities [5].

children under 14 years are mostly sick 
by toxocarosis, who are in close contact with 
puppies and kittens, they do not observe per-
sonal hygiene and swallow toxocara eggs. 
toxocarosis is characterized by a long, severe 

and recurrent course, polymorphism of clini-
cal manifestations, which is caused by migra-
tion of larvae to various organs. larvae from 
the small intestine through the mucous mem-
brane penetrate into the bloodstream, then 
enter the liver and the right side of the heart. 
through the pulmonary artery migrate to the 
capillaries, and then into the pulmonary vein, 
through the left half of the heart are carried 
by blood to various organs and tissues, some-
times they only penetrate into the eyes.

the purpose of research: to monitor the 
changes of the toxocara contamination level 
during last 5 years. to check the effectiveness 
of such prophylaxis method as prevention of 
contamination by cat’s and dog’s feces on play-
ground. 

Materials and methods of research
sand from sandboxes located in house 

territories and kindergartens of different 
vladivostok districts was examined using ro-
manenko method (1996). sand was taken from 
opened sandboxes and from ones with recently 
changed sand in it (this also prevents contami-
nation with feces) since June till July during 
5 years (2013– 2017). 25 grams samples were 
taken from a depth of 10 cm from 9 places of 
this sandbox, combined and examined accord-
ing to the methodology. the amount of toxo-
cara eggs was counted on 1 kg of sand and the 
level of epidemiological risk was determined 
according to sanitary-epidemiological rules 
and norms 2.1.7.1287 – 03 “sanitary and epi-
demiological requirements to the quality of 
soils in the territory of populated areas”. 

Results of research and their discussion
the contamination level among dogs in 

russia is 10-76 %, and among the puppies is 
100 %, 15-45 % among cats [1, 5]. daily ex-
cretion of eggs by females toxocara is more 
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than 200 thousand, if we take into account 
that there are many sick animals, the pollution 
of the environment is very high and it can be 
millions of eggs every day, in addition, after 
the walks, the animal hair is also can be con-
taminated. in the soil, eggs ripen within 7 to 
30 days, depending on the conditions, since 
eggs have several shells, they can maintain 
their invasive abilities up to several years. 
toxocara eggs are more stable that other hel-
mint’s one, that’s why it’s needed to to tighten 
the sanitary and helminthological control of 
the territories keeping animals [5]. human 
toxocarosis proceeds for a long time, it is 
difficult with relapses and polymorphism of 
clinical manifestations. various clinical mani-
festations depend on the migration of larvae 
and theeir location. larvae can migrate to 
lungs, heart, kidneys, muscles, pancreas and 
thyroid gland, brain, eyes, etc.the number 
of sick people amoung vladivostok citizens 
have been increasing from 5,9 on 100 thou-
sand and there is 77 % of sick among children 
under 17 years. in laboratory studies of blood 
serum in 15 % of children, the antibody titer 
ranges from 1: 800 and higher, which is more 
likely to indicate a disease. at a titer of 1: 200, 
1: 400, it may be a case of visceral toxocaro-
sis or an eye toxocarosis [2, 3]. the number 
of invased adults and children in the city is 

quite high. Among all the surveyed sandboxes 
in five years, the extensive pollution indicator 
was from 63.6 % to 75.1 % (fig. 1). 

the number of eggs per 1 kg of sand was 
different in different years of research and is 
not dependent on the percentage of contami-
nated sandboxes. the intensive indicator of 
pollution in 2013 was from 60 to 1200 eggs, 
in 2014 from 40 to 800, in 2015, from 1600 
to 4520, in 2016 from 49 to 1131 eggs. in 
2017, the intensity of the invasion of open 
sandboxes, available to the faeces for ani-
mals, was from 40 to 240 eggs per 1 kg of 
sand (fig. 2).

the examination of the sand of the open 
sandbox of the city showed their high parasito-
logical contamination. there were no toxocara 
found in closed with tents and not available for 
pollution sandboxes.

Conclusion
the level of contamination of sand from 

opened sandboxes located in house territories 
and kindergartens according to sanitary-epi-
demiological rules and norms 2.1.7.1287 – 
03 “Sanitary and epidemiological require-
ments to the quality of soils in the territory 
of populated areas” is within the limits of the 
category from extremely dangerous to ex-
tremely dangerous.

fig. 1. percentage of contaminated sandbox for 5 years
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fig. 2. number of toxocara eggs per 1 kg of sand

sand from the sandboxes, that was re-
placed or covered with tents to protect against 
contamination of animal feces, corresponds 
to the clean category. Consequently, protect-
ing sand from fecal contamination of animals 
is an effective preventive measure. however, 
this may not be enough, it is necessary to 
carry out de-worming of pregnant dogs, pup-
pies, limit the number of neglected animals, 
set aside special areas for walking dogs and 
keep them in good hygienic condition, and 
raise hygiene skills for children when playing 
with animals.
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bibliomEtrical analysis of sampling fractions  
of thE numbEr of publishEd worKs with application  

OF MAGNETIC FIELDS, CARRIED OUT ON NEUROPHYSIOLOGICAL 
obJEcts of diffErEnt Kinds 

chizhenkova r.a.
Institute of Cell Biophysics, RAS, Pushchino, e-mail: chizhenkova@mail.ru

Bibliometrical data on neurophysiological published works with application of magnetic fields are presented. 
Quantitative characteristics of published works carried out on different neurophysiological objects (the brain, the 
cortex, neurons, nerves) during 35-year time interval (1966-2000) are considered. among neurophysiological pub-
lished works with application of this factor predominance of published works, carried out in the brain, was estab-
lished. positive dynamics of number of neurophysiological published works of these trends was observed. conclu-
sion about prospects of investigations of neurophysiological effects of magnetic fields is done.

Keywords: bibliometry, magnetic fields, neurophysiological effects, the brain, the cortex, neurons, nerves

it is known what, non-ionizing radiation 
exerts essential action on functional condition 
of nervous system, that reflected on electrical 
activity of the brain and also on fermentative 
activity in the brain structures [4-6, 8]. 

Influence of non-ionizing radiation inter-
ested humanity for many centuries. towards the 
seventies years of xxth century more 3 thousand 
publications on biological effects of electromag-
netic fields and about 2 thousand publications 
on biological effects of magnetic fields were 
accumulated. 20 years later the total number of 
publications concerned action of these factors of 
different kinds is believed to be 10 thousand. in 
2000 yarr their number reached 21606 what was 
considered in our monograph [1].

now on the strength of our researches of 
the sixties years it was established, what lead-
ing role in reactions of organism on non-ioniz-
ing radiation of different kinds belongs to the 
nervous system [1, 4]. nevertheless before our 
investigations bibliometrical analysis of neuro-
physiological aspects of action of non-ionizing 
radiation was not realized. namely therefore 
we began to set working at this problem for the 
present unexplored. 

series of our recent works were devoted 
precisely to scientific trend of examination of 
quantitative characteristics of published works 
on neurophysiological effects of action of non-
ionizing radiation of different kinds. general 
quantitative characteristics of published works 
of above-mentioned trend were examined in 
our recent works [1]. Quantitative characteris-
tics of published works on neurophysiological 
effects of electromagnetic fields and micro-
waves radiation were considered in our previ-
ous paper [2, 3].

the present work is devoted to examina-
tion of quantitative characteristics of pub-

lished works on neurophysiological effects 
of magnetic fields. Bibliometrical data were 
obtained according to chosen key words and 
concerned investigations performed in differ-
ent neurophysiological objects (the brain, the 
cortex, neurons, nerves) with application of 
magnetic fields.

Materials and methods of research
Quantitative characteristics of published 

works on neurophysiological effects of non-
ionizing radiation in world during 35-year in-
tervals in second half of the xx century (1966-
2000) were considered. investigations were 
carried out by means of mainly the database 
“medline”, accessible through internet. bib-
liometrical data concerned published works 
performed in different neurophysiological ob-
jects were studied: the whole brain, the cortex, 
neurons, nerves. besides in addition published 
works with application of magnetic fields were 
selected. the numbers of published works of 
observed trends were determined for every an-
alyzed year with the aid of corresponding key-
words. Details of analysis of quantitative char-
acteristics of neurophysiological published 
works were described in our monograph [1]. 
there also it brought another our published 
works devoted bibliometrical investigations. 

the comparison of the parts of the num-
bers of published works, carried out on dif-
ferent neurophysiological objects, in general 
totality and the comparison of the numbers of 
published works in different time periods were 
performed as the comparison of two selective 
sampling fractions of variants.

Results of research and their discussion
the number of published works carried out 

in different neurophysiological objects reached 
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1401300 in 35-yaer period. the numbers of in-
vestigations performed in the brain, the cortex, 
neurons, nerves were 705259, 180602, 237160 
and 278279 correspondingly. the total number 
of works with application of magnetic fields 
was 5316. from them only 1649 published 
works were carried out in neurophysiological 
objects. materials concerned investigations 
in different neurophysiological objects under 
action of magnetic fields were considered for 
every year during 35-yaer period. obtained 
data and results of them mathematical analysis 
are demonstrated in tables 1, 2 and 3.

general characteristics of received totalities 
are presented in table 1. sampling fractions of 
received data from the total number of works 
with application of magnetic fields and from the 
total number of works carried out in correspond-
ing neurophysiological objects are shown in 
table 2. dynamics of the considered sampling 
fractions are demonstrated in table 3.

table 1 shows that investigations made on 
the whole brain with employment of magnetic 
fields predominate. Sampling fractions from 
total dada (1649) of neurophysiological works 
with magnetic fields microwaves were for the 
brain – 57,31 %; for the cortex – 19,89 %; for 
neurons – 9,22 %; for nerves – 13,58 %. 

this phenomenon is the result of increased 
interest of specialists of applied sciences to in-
vestigation of effects of physical factors in the 
whole brain [1]. the point is that knowledge of 
special feature of influence of non-ionized ra-
diation is necessary for medicine, psychology 
and ecology. Besides such scientific trend al-
lows to receive the larger information on con-
dition of organism.

table 2 demonstrates that among sampling 
fractions of neurophysilogical works with 
magnetic fields from total number data with 
magnetic fields (5316) those, carried out in the 

whole brain, prevail. these facts conform to 
above-mentioned supposition.

moreover similar effect is at the total num-
ber of all works of different kinds performed 
in neurophysiological objects (in the brain – 
705259, the cortex – 180602, neurons – 237160, 
nerves – 278279). marked increased sampling 
fraction from all works in neurophysiological 
objects was observed in investigations on the 
cortex too. 

however it is necessary to note, that rela-
tively small part of the number of investiga-
tion on the cortex in general totality of neuro-
physiological works (12,89 % for the cortex 
comparative with 50,33 % for the whole brain), 
which can be reflect in obtained information. 
the numbers of published works on investi-
gations, carried out neuronal level and nerves 
were enough low. in particularly that effect 
was expressed at quantitative indices of pub-
lished works, related with neurons.

The least quantitative was at number of 
published works, carried out on neuronal level. 
it represents interest, that by both version of 
analysis similar results were received.

the increase of the numbers of published 
works carried out in different neurophysiologi-
cal objects with application of magnetic fields 
developed during 35-year period. dynamics of 
the sampling fractions ( %) of published works 
carried out in different neurophysiological ob-
jects during 35-year period from the total num-
ber of works with application of magnetic fields 
displayed non-linear fluctuations (Table 3). The 
greatest values for works in the whole brain 
were in year periods 1981-2000. the sampling 
fractions of the works on the cortex showed es-
sential increase in 1986-2000 years. 

on the whole dynamics of investigated indi-
ces was extremely uneven. in particular this con-
cerned materials on neuronal level and nerves. 

Table 1
general data on the number of published works carried out in different neurophysiological 

objects with application magnetic fields during 35-year period

objects characteristics of totalities
total number of 

papers in 35 years
sampling variance average number of 

papers in 1 year 
standard deviation

1 945 996,35 27,00 5,33
2 328 216,83 9,37 2,49
3 152 23,35 4,35 0,82
4 224 61,78 6,4 1,33
5 1649 3321,16 47,11 9,74

n o t e :  1  –  the brain, 2 – the cortex, 3 – neurons, 4 – nerves, 5 – sum.
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Table 2
comparison of sampling fractions of the number of published works carried  
on different neurophysiological objects with application of magnetic fields  

and from the total number of these works during 35-year period

factors parts from the total number of published works 
with magnetic fields (5316)

parts from the total number of published  
these neurophysiological works  

(705259, 180602, 237160, 278279)
sampling fraction 

from these data ( %)
 comparison with aver-

age quantity (U) 
sampling fraction from 

these data ( %)
 comparison with aver-

age quantity (U) 
1 17,78 15,78 0,134 2,42
2 6,17 3,20 0,182 5,87
3 2,86 11,60 0,064 6,39
4 4,21 7,73 0,080 4,33
5 7,75 0,118

N o t e :  1  –  the brain, 2 – the cortex, 3 – neurons, 4 – nerves, 5 – average quantity; statistically 
significant distinctions are underlined (U > 2,58 corresponds to p < 0,01).

Table 3
dynamics of sampling fractions of the number of published works carried  

on different neurophysiological objects out with application of magnetic fields during  
35-year period ( % from the total number of works with application of this factor)

factors Indices for different five-year periods
1966-70 1971-75 1976-80 1981-85 1986-90 1991-95 1996-2000

1 8,93 8,03 8,97 15,09 19,18 18,74 19,36
2 5,36 1,46 3,10 3,59 5,48 6,99 7,42
3 3,57 2,92 1,03 2,26 3,06 3,27 2.89
4 0,00 3,65 4,14 2,64 5,16 4,91 3,88
5 17,86 16,06 17,24 23,58 32,88 33,90 33,55

Comparison with the number of works in “average” five-year period (U)
1 1,91 3,18 3,78 1,27 0,76 0,55 0.96
2 0,25 2,80 2,14 2.14 1,35 0.75 1.15
3 0,30 0.04 1,93 0,67 0.25 0.53 0.05
4 2,29 0,31 0.06 1,54 0,90 0.70 0.40
5 2,23 3,85 4,72 2,97 0,82 1,34 1.24

N o t e :  t h e  numbers of works in “average” five-year period were: 1 – 17,78 %; 2 – 6,17 %;  
3 – 2,86 %; 4 – 4,21 %; 5 – 31,02 %. (U>2,58 corresponds to p<0,01). Another applications as in Table 1.

Conclusion

the results of the present bibliometrical 
investigations makes it possible to analyse 
quantitative characteristics of published works 
performed with application of magnetic fields 
in different neurophysiological objects dur-
ing 35-year period of later half of xx-th cen-
tury. the whole brain, the cortex, neurons and 
nerves were selected for examination on this 
trend. the total number of publications was 
considered for every year during period 1966-
2000. dynamics of the number of published 
works carried out in different neurophysiologi-

cal objects and dynamics of the corresponding 
sampling fractions were studied.

it was established, that predominance of 
investigations of effects of magnetic fields on 
the whole brain existed. such investigations 
are suitable for specialists of applied sciences. 
second place belonged to works carried out in 
the cortex. works on neuronal level have the 
slight number. the reason of this fact is their 
methodical complexities. such results show 
necessity of neurophysiological investigations 
of action of magnetic fields for applied sci-
ence [4, 7]. moreover information, obtained in 
these investigations, is able to know functions 
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on nervous system, in particularly organization 
of cognitive function [4-6, 8].

non-ionizing radiation is not only harm-
ful factor. it discovered, that non-ionizing 
radiation is useful at disturbance of health. it 
is known, that application of certain kinds of 
non-ionized radiation is successful in physi-
otherapy. hopeful results take place at investi-
gations treatment and prophylaxis of oncologi-
cal diseases [4, 9, 10]. 

It was found, that significant increase of 
the number investigations with application 
of magnetic fields during 35-year period and 
moreover the sampling fractions ( %) of pub-
lished neurophysiological works from the total 
number of works performed with this factor 
and those carried out in corresponding neuro-
physiological objects existed.

obtained results on published works with 
magnetic fields is differ from data on works with 
electromagnetic fields and microwave radiation, 
considered in our previous paper [2, 3]. first, 
the number of works on magnetic fields was less 
than the number of works on electromagnetic 
fields in 1,3 time (2151) and was above than on 
microwave radiation in 1,2 time (1435). besides 
dynamics of quantitative characteristics of pub-
lications of above-mentioned trends is different. 
the most pronounced dynamics took place at 
published works with microwave radiation. in-
crease of number of published works performed 
with application of magnetic fields during inves-
tigated period reached 1,3 time, with application 
of electromagnetic fields – in 1,14 time and mi-
crowave radiation – in 2,48 time.

fundamental investigations of neurophysi-
ological effects of non-ionizing radiation are 
played no enough attention to. however, in 
the future they will hold a leading position in 
solution of the problem of biological action of 
these factors, what connects whit development 
of applied and fundamental sciences. 

undoubtedly neurophysiological research-
es of effects of magnetic fields have further 
development in xxi century [1]. besides in-
vestigations on neuronal level will enough suc-
cessful. 
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The purpose of this study was to assess the nature of changes in the level of neuron specific-enolase (NSE) 
in children with chronic gastroduodenitis, taking into account the severity of the disease and the presence of he-
licobacter pylori (НР) infection. The study involved 73 children with chronic gastroduodenitis. Group I included 
children with erosive gastroduodenitis, group II – with superficial gastroduodenitis. Each of them included two sub-
groups: with a positive result of examination on hp-infection and with negative tests for helicobacter pylori. in the 
diagnosis of the disease was used endoscopic and morphological methods; urease, microscopy, molecular biological 
and serological tests were carried out for the verification of HР. The results indicate a possible role of NSE in the 
development of severe forms of the disease in the absence of pathogenic effects of hp and do not exclude a certain 
link with the function of sex hormones.

Кeywords: neuron specific enolase, erosive gastroduodenitis, surface gastroduodenitis, Helicobacter pylori, children

among children’s digestive system diseas-
es the leading place is taken by chronic upper 
parts inflammatory diseases of digestive tract, 
in particular chronic gastroduodenit (cgd) [1]. 
a special role in chronic gastroduodenit devel-
opment is played by helicobacter pylori (hp- 
infection) [2, 3]. up to 75 % of cgd is associ-
ated with the hp-infection [4].

at the same time, there is a number of en-
dogenous etiological factors influencing the 
stomach mucous membrane (mm) state and 
duodenum through neuro-reflex and endo-
crine-humoral effects [5, 6].

recently, some attention has been paid to 
the biochemical indicators study to clarify the 
formation and development mechanisms of 
chronic gastroduodenitis. in particular, to the 
study of the neuron-specific enolase (NSE) 
role in these processes [7, 8]. in fundamental 
studies was noted that nsE is found in all hu-
man tissues and organs, including the gastro-
intestinal tract tissues. The significant enzyme 
activity is determined in the blood serum [9].

therefore, in the study of the nsE level 
changes (children with cgd), depending on 
the HP infection, the MM gastric inflammatory 
changes severity and duodenal, we taking into 
account the gender factor as it has a certain rel-
evance.

research objective: to estimate the nature 
of the nsE level changes (children suffering 
from cgd) depending on disease severity and 
existence of the hp-infection.

Materials and methods of research
in the research group there are 73 children 

at the age of 8 – 15 with cgd, 34 (46,6 %) girls 
and 39 (53,4 %) boys were observed. 

the i-st group 32 (43,8 %) included chil-
dren with an erosive gastroduodenit (Egd), 20 
(62,5 %) boys and 12 (37,5 %) girls.

the ii-nd group 41 (56,2 %) included chil-
dren with a superficial gastroduodenit (SGD), 
19 (46,3 %) boys and 22 (53,7 %) girls.

the i-st group included 16 (50 %) children 
with an erosive gastroduodenit (Egd) associ-
ated with the hp-infection (Egd hp (+) – the 
1-st subgroup) and 16 (50 %) – with negative 
results of hp (Egd hp (-) – the 2-nd subgroup). 
in the 1-st subgroup of the i-st group 12 (75 %) 
boys and 4 girls (25 %) were observed; in the 
2nd subgroup of the i-st group – 8 (50 %) boys 
and 8 (50 %) girls.

the ii-nd group included 14 (34,1 %) 
children with the superficial gastroduodenit 
associated with hp (sgd hp (+) – the1-st 
subgroup) and 27 (65,9 %) children with sgd 
with negative helicobacter pylori tests (sgd 
hp (-) – the 2nd subgroup). the 1-st subgroup 
of the ii-nd group included 8 (57,1 %) boys 
and 6 (42,9 %) girls; The 2nd subgroup of the 
ii-nd group included 13 (48,1 %) boys and 
14 (51,9 %) girls.

28 children (i-ii health group) at the age 
of 8-15, entered the control group (cg). 17 
(60,7 %) boys and 11 (39,3 %) girls. 

to include in the study, we obtained the 
parents consent and they were fully informed 
about the research progress.

The chronic inflammatory pathology of 
the upper digestive tract (udt) diagnosis was 
established on the complaints basis, data of 
anamnesis, general clinical and instrumental 
examination results. all children underwent 
endoscopic examination, including nbi-tech-
nology, histological examination. 
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the blood serum nsE research was de-
termined by an enzyme immunoassay sets 
method of can ag diagnostics (sweden) in 
the standardized conditions (in the morning; 
empty stomach). the results were recorded and 
estimated by means of a sunrisE photometer 
produced by tEcan (austria).

to diagnosis the hp infection all the patients 
underwent three methods. bacterioscopic meth-
od we used biopsy medicines in mm antralny 
stomach department; polymerase chain reaction 
for detection of helicobacter pylori dna in the 
mm antralny stomach department biopsy (test 
systems “liteks” russia) urease method – de-
termination of urease activity in the mm stom-
ach biopsy placing it in a liquid medium con-
taining standard ru-test helicobacter pylori 
(Russia); enzyme immunoassay of blood serum 
on existence of immunoglobulins of a class and 
total immunoglobulins to helicobacter pylori 
the “drg” test systems (germany).

statistical processing of the research re-
sults was carried out by means of the statistica 
for windows program packages (version 6.1) 
by nonparametric statistics methods (mann-
whitney’s criterion), taking into account that 
distribution of nsE number didn’t correspond 
to the normal distribution law. data are pre-
sented in the form of a median (me) and also 
the 25 and 75 quartile [25 %-75 %]. Reliable 
considered significance value of p ≤ 0,05.

Results of research and their discussion
the analysis of the research results of the 

nsE level (boys with an erosive gastroduodenit 
(the i group)) showed the comparable indicator 
values which don’t have statistically signifi-
cant differences both in 1, and in 2 subgroups: 

12,04 (10,78-13,34) μg/li and 10,7 (10,61-
12,26) μg/li respectively, р ≥ 0,05. At the same 
time the nsE level in blood serum (boys with 
EGD HP (+)) significantly exceeded control 
values: 12,04 (10,78-13,34) μg/li and 9,65 
(8,96-11,2) μg/li respectively, p ≤ 0,05. As for 
indicator values (patients with Egd hp (-)), 
they didn’t differ from CG (р ≥ 0,05) (Table. 
1). the obtained data, apparently, don’t ex-
clude probability of formation of interrelation 
of the nsE level changes in blood serum (boys 
suffering from Egd with the hp-infection).

a similar situation of nsE level chang-
es was found in group ii with sgd, in par-
ticular: the   nsE values in subgroup 1 (sgd 
HP +) did not differ significantly from the 2 
subgroup (SGD HP-): 11,18 (9,98-11, 54) μg/
li and 12,37 (10,87-13,02) μg/li, respectively, 
p ≥ 0,05 (Table 1).

however, the nsE content in patients’ blood 
(boys with SGD HP (-) significantly exceeded 
the control values: 12,37 (10,87-13,02) μg/li and 
9,65 (8,96-11,2) μg/li, respectively (p ≤ 0,01). 
boys of subgroup 1 (sgd hp +), there was only 
a certain tendency to increase the indicator level 
relatively to the control group (p ≥ 0,05), which 
probably calls into question the existence of the 
interrelation between the nsE dynamics and the 
development of hp-associated sgd in this pa-
tients category (table.1).

it was also found that boys with sgd hp (-), 
the nsE values   exceeded the level in the blood 
of Egd hp (-) patients: 12,37 (10,87-13,02) 
μg/li and 10,7 (10,61-12,26) μg/li, respectively 
(p ≤ 0,05), which may indicate the probability 
of a nsE marker effect in the development of a 
different disease severity regardless of hp infec-
tion in this children category.

Table 1
Neuron-specific enolase indicators in blood serum (boys with chronic gastroduodenitis)

groups

indicators

boys, n = 39
cg

n = 17

1 subgroup
group i

EGD HР (+)
n = 12

2 subgroup
group i

EGD HР (-)
n = 8

1subgroup
group ii

SGD HР (+)
n = 6

2subgroup
group ii

SGD HР (-)
n = 13

nsE μg/li
Ме

Quartos
[25-75]

9,65
[8,96-11,2]

12,04**
[10,78-13,34]

10,7*
[10,61-12,26]

11,18
[9,98-11,54]

12,37***
[10,87-13,02]

N o t e :  *  –  the differences are statistically significant when comparing boys of subgroup 2-nd and 
groups I and II (p ≤ 0,05); ** – the differences are statistically significant when comparing the boys of the 
CG and the boys of group I of the 1-st subgroup (p ≤ 0,01); *** – the differences are statistically significant 
when comparing the boys of the CG and the boys of group II of the 2-nd subgroup (p ≤ 0,01).
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boys with Egd hp (+), only a certain ten-
dency was found to increase the nsE level in 
comparison with children diagnosed with sgd 
HP (+): 12,04 (10,78-13,34) μg/li, and 11,18 
(9,98-11,54) μg/li, respectively (p ≥ 0,05), 
which also does not exclude the above assump-
tion (table 1).

the study of the nsE dynamics in the girls’ 
blood established that the index values   (patients 
with EGD HP (+)) significantly exceeded its 
level in the blood, determined at Egd hp (-) 
and in CG: 10,62 (10,24-10,89) μg/li; 9,48 (8,74-
10,08) μg/li, and 9,0 (7,8-10,0) μg/li, respectively 
(p ≤ 0,05; p ≤ 0,01). The girls suffering from 
Egd not associated with hp infection, the nsE 
level corresponded to the    indicator values in the 
CG, with only a tendency to increase (p ≥ 0,05) 
(table 2). this circumstance makes it possible to 
assume a certain interaction existence of the hp-
infection factor and the nsE dynamics in the for-
mation of erosive lesion of mm of udt (girls). 

Besides, the revealed statistically signifi-
cant NSE differences (p ≤ 0,01) in the blood 
of girls with sgd hp (-) in comparison with 
patients with Egd hp (-), indicate the possi-
ble role of nsE in morphological changes ag-
gravation in mm of udt, not associated with 
participation of hp-infection (table 2).

the study also found that the boys with 
Egd hp (+) and Egd hp (-), the nsE level 

was significantly higher than the enzyme se-
rum levels in girls’ blood in similar subgroups: 
12,04 (10,78-13,34) μg/li and 10,7 (10,61-
12,26) μg/li, respectively, for boys and girls of 
subgroup 1, p ≤ 0,05; 10,7 (10,61-12,26) μg/
li and 9,48 (8,74-10,08) μg/li, respectively, for 
boys and girls of the 2nd subgroup, p ≤ 0,01. 
The same statistically significant trend was 
observed in the nsE level changes in the cor-
responding subgroups of boys and girls with 
sgd (table 1, table 2).

the unidirectionality of changes in the 
studied indicator (patients with both sgd and 
Egd), regardless of the hp infection presence, 
associated with the gender factor, can probably 
be explained by a certain continuum existence 
of action of nsE and sex hormones in the cgd 
pathogenetic model.

Conclusions
1. the study results showed the probability 

of association changes in nsE serum level with 
helicobacter pylori effects in the development 
of erosive gastroduodenitis both boys and girls.

2. it has been proved that severe (erosive) 
forms of cgd associated with helicobacter 
pylori infection are more often detected in 
boys (62,5 % and 66,7 %, respectively), which 
indicates gender differences during the disease 
course.

Table 2
Indicators of neuron-specific enolase in serum in girls with chronic gastroduodenitis

groups

indicators 

girls, n = 34
cg

n = 11
1 subgroup

group i
EGD HР (+)

n = 4

2 subgroup
group i

EGD HР (-)
n = 8

1subgroup
group ii

SGD HР (+)
n = 8

2subgroup
group ii

SGD HР (-)
n = 14

nsE (μg/li)
Ме

Quartos
[25-75] 

9,0
[7,8-10,0]

10,62*, ****
[10,24-10,89]

9,48***
[8,74-10,08]

10,07**,*****
[9,91-10,12]

10,56******
[10,15-11,18]

N o t e :  *  – t he differences are statistically significant when comparing girls of subgroup 1-st and 
2-nd groups I (p ≤ 0,05); ** – the differences are statistically significant when comparing girls 1-st and 2-nd 
of subgroup II of the group (p ≤ 0,01); *** – the differences are statistically significant when comparing 
girls of 2-nd subgroups of I and II group (p ≤ 0,01); **** – the differences are statistically significant 
when comparing girls of the CG and girls of the I group of the 1-st subgroup (p ≤ 0,05); ***** – the 
differences are statistically significant when comparing GC girls and girls of the II group of the 2-nd 
subgroups (p ≤ 0,05); ****** – the differences are statistically significant when comparing girls of the CG 
and girls of the II group of the 2-nd subgroups (p ≤ 0,01);

g i r l s  o f  g roup ii. the nsE values   for sgd hp (-) in comparison with patients with sgd hp 
(+) and CG were dominated: 10,56 (10,15-11,18) μg/li; 10,07 (9,91-10,12) μg/li and 9,0 (7,8-10,0) μg/li, 
respectively (p ≤ 0,01; p ≤ 0,01) (Table 2). These results may indicate the possible studied enzyme involve-
ment in a pathogenetic mechanisms complex for the formation of catarrhal MM of UDT inflammation 
associated with hp-infection. the nsE level (girls with sgd hp (+)) also exceeded the values   in the cg: 
10,07 (9,91-10,12) μg/li and 9,0 (7,8-10,0) μg/li, respectively p ≤ 0,05), which does not contradict the pre-
viously stated assumption.
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3. the study revealed a nsE serum in-
crease (boys with superficial gastroduode-
nitis without association with helicobacter 
pylori, which casts doubt on the enzyme 
involvement in the genesis of catarrhal gas-
troduodenal mucosa inflammation. Also, 
an increase in the nsE level relative to the 
control values   found in girls with sdg hp 
(+) may indicate the existence of a specific 
interaction of the helicobacter pylori patho-
logical effects and the specific dynamics of 
NSE during the superficial gastroduodenitis 
formation in this category of patients.

4. higher nsE levels in the blood were 
detected in both boys and girls with sgd hp 
(-) compared with the value of this parameter 
of patients with Egd hp (-), which allows us 
to consider the possibility of using nsE as an 
auxiliary noninvasive marker of gravity mor-
phological damage of the mucosa of the gas-
troduodenal zone in the absence of pathogenic 
effects of helicobacter pylori.

5. unidirectional changes in boys’ nsE 
serum compared with girls, regardless of the 
disease severity and the of helicobacter py-
lori infection involvement, indicate a certain 
association of effects of nsE with the func-
tional sex hormones characteristics in the cgd 
pathogenesis.
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thE rolE of chronic EndomEtritis in thE dEvElopmEnt  
of complications of hormonE thErapy for utErinE myoma
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a detailed comparative analysis of the results of the examination of women with uterine myoma complicated 
by hemorrhagic syndrome against the background of hormone therapy (group 1 – n = 112) and patients without 
observed complications in conservative treatment of uterine myoma with hormonal drugs (group 2 – n = 45) is pre-
sented. the control group was represented by healthy women (n = 31). the state of local immunity has been evalu-
ated by the content of interleukins (IL-1β, IL-4) and tumor necrosis factor (TNF-α) in the aspirate from the uterus 
by the method of solid-phase immunoassay. in group 1, biopsy and morphological studies of the endometrium have 
been performed during hysteroscopy. it has been found that the occurrence of complications of hormone therapy in 
uterine myoma is accompanied by an increase in the synthesis of proinflammatory cytokines IL-1β (5 times) and 
TNF-α (4.5 times), against the background of the relative failure of anti-inflammatory IL – 4 (2 times increase) and 
hemodynamic changes in the uterine arteries (the speed of systolic blood flow increased 2.1 times, the resistance 
index-1.7 times). according to the histological study, the role of chronic endometritis in the pathogenesis of compli-
cations of hormone therapy of uterine myoma has been proved, which necessitates a more detailed examination of 
women to optimize the existing standards of organ-preserving treatments.

Keywords: uterine myoma, local cytokines, Doppler, complications of hormone therapy

in the structure of gynecological diseases 
the first place is occupied by inflammatory 
processes of the genital organs. the prevalence 
rate of chronic endometritis is in a wide range: 
from 0.2 % to 70 % [4, 14]. at the same time, in 
the population of women of reproductive age, 
uterine myoma are increasingly diagnosed, the 
proportion of which varies from 20 to 70 % [3, 
18]. Identification of benign tumors of the uter-
us usually moves into the background its com-
bination with chronic endometritis, even when 
there is indication of inflammatory processes 
of the genitals, which contributes to the limi-
tation of the scope of examination of women 
under the existing standards.

it is known that in chronic endometritis 
there are no typical clinical manifestations of 
the disease. and the main clinical symptoms of 
uterine myoma, in the form of abnormal uterine 
bleeding, pelvic pain, anemia, frequent urina-
tion and dyspareunia, have a significant impact 
on the health and quality of life of women [8, 
11]. 

currently, the priority in the organ-pre-
serving treatment of uterine fibroids belongs to 
hormone therapy, used as a neo – and adjuvant, 
and self-treatment options. at the disposal of 
the doctor today there is a huge selection of 
drugs for conservative therapy of uterine my-
oma – progestagens, gonadotropin-releasing 
hormone agonists, antagonists gonadotropin-
releasing hormone, progesterone receptor 
modulators (antigestagens), as well as selec-
tive progesterone receptor modulator [10]. 
however, it should be recognized that in some 
cases, when taking hormonal drugs, side ef-

fects and complications occur in the form of 
pain or hemorrhagic syndromes, the frequency 
of which is insufficiently covered in the scien-
tific and medical literature [1, 10]. The appear-
ance of adverse events poses a problem for the 
doctor and the patient to choose further tactics 
of treatment: to continue conservative treat-
ment or to lean in favor of surgery. according 
to the national and foreign literature, hysterec-
tomy, as a method of treatment of uterine my-
oma, remains the most common operation in 
gynecologists around the world. The frequency 
of surgical interventions for uterine tumor is 
50-70 %, of which the proportion of radical op-
erations is 60,9-95,5 % [7, 15, 16].

Objective: to study the features of the local 
immune status and morphological picture of 
the endometrium in the event of complications 
of hormone therapy of uterine myoma.

Material and methods of research
a comprehensive examination of 157 

women with uterine myoma, the size of which 
did not exceed 12-week pregnancy, mainly 
with intramural and subserotic localization of 
nodes, and with indications for conservative 
treatment. in group 1 (n = 112), complications 
in the form of hemorrhagic syndrome have 
been noted when taking hormonal drugs. in 
group 2 (n = 45) – complications of hormone 
therapy have not been recorded for 3 months. 
the control group (n = 31) consisted of healthy 
women. all patients underwent standard clini-
cal and laboratory examination and complex 
ultrasound examination (ultrasound) with dop-
plerometry on the device “Logiq S8” from the 
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company gE healthcare (usa). local immu-
nity was assessed by interleukin content (il-
1β, IL-4) and tumor necrosis factor (TNF-α) in 
uterine aspirates. the study has been carried 
out by solid-phase immunoassay, according to 
the protocol of the manufacturer, using a set of 
reagents vector-bEst novosibirsk. in group 
1, endometrial biopsy was performed during 
hysteroscopy for subsequent morphological 
examination. statistical processing of the study 
results was carried out using statistica 7.0, 
spss 17 packages, as well as ms Excel’2003 
statistical functions, with the derivation of 
m+m, percent, logarithmic means (x) with 
95 % confidence interval and the reliability of 
differences (p) by student’s criterion.

Results of research and their discussion
the average age of the women in the study 

group has been 30.5 ± 4.3 years, in the com-
parison group – 30.2 ± 3.7 years, in the control 
group-30.2 ± 5.5 years, indicating the com-
parability of the groups for further study. the 
analysis of anamnestic data has shown that 
only half of the patients with uterine myoma at 
the time of data collection were able to realize 
their reproductive function, which had signifi-
cant differences in comparison with the control 
group (fig. 1).

the early onset of sexual activity has been 
noted by 51.8 % of group 1 patients, which was 
8 times higher than the control group indica-
tor (6.5 %) and almost 2 times – the same pa-
rameter of group 2 (26.7 %). the proportion of 
infertility and spontaneous abortions in wom-
en with complications of hormone therapy of 
uterine myoma was also significantly higher 
(1.3-1.4 times) than in group 2 (fig. 1). Among 
gynecological diseases in group 1 prevailed 
colpitis, chronic inflammation of the pelvic 
organs and benign diseases of the cervix, the 
frequency of which significantly exceeded the 
similar parameters of group 2 and the control 
group. according to the modern literature, the 
transferred inflammatory diseases of genitals 
and urogenital infections should be referred to 
the risk factors of uterine tumor [7, 11, 13].

according to our data, ovarian-menstrual 
cycle disorders have been registered more fre-
quently in patients of groups 1 and 2 compared 
to control data. and the use of intrauterine de-
vices in history for contraception has been ob-
served only in the groups of women with uter-
ine myoma, and the obtained value in group 1 
have been 5 times higher than in group 2.

the variants of conservative therapy of 
uterine fibroids in the groups have been charac-
terized by a variety of hormonal drugs (fig. 2).

in group 1 there followed the randomness 
of the choice of means for the treatment of 
uterine myoma. in almost every third patient 
in this group, combined oral contraceptives 
(coc) have been used, which have never been 
mentioned in group 2. in every fourth case, 
gestagens (dufaston or “mirena” intrauterine 
system) have been assigned to group 1. the 
frequency of Duphastone and the intrauterine 
system “mirena” in group 1, respectively, 2.3 
and 2.5 times higher than in group 2. Signifi-
cantly less in the group of women with compli-
cations of hormone therapy for uterine myoma 
appointment of gnrh agonists (a-gnrh), 
mifepristone (ginestre) and ulipristal acetate 
(ASME) (fig. 2) have been recorded. It should 
also be noted that 86.7 % of patients (n = 39) 
underwent antibacterial/ antiviral and immu-
nomodulatory therapy in group 2 before taking 
hormonal drugs. in group 1, only 35 women 
(31.3 %) indicated for preliminary empirical 
treatment, with the inclusion of antibacterial 
agents, which was almost 3 times lower than 
the same indicator in group 2.

the results of complex ultrasound exami-
nation showed a significant increase in the av-
erage volume of the uterus in patients of groups 
1 and 2 in relation to similar parameters of the 
control group (table 1).

localization of the tumor of the uterus in 
1 and 2 groups has been visualized predomi-
nantly interstitial, rarely subserous fibroids. 
the number of nodes varied from 3 to 6, and 
the size – from 1.5 to 3.6 cm.in the study of 
uterine hemodynamics in patients with uterine 
myoma, we did not reveal significant differ-
ences in the parameters of independent right 
and left uterine arteries. therefore, for further 
research we used the average values of the 
velocity of systolic blood flow (V max), dias-
tolic blood flow (V min) and resistance index 
(ir) between the uterine arteries (table 1). the 
analysis of qualitative indicators of uterine 
hemodynamics showed that patients of group 
1 V max significantly increased in relation to 
the control group, against the background of a 
decrease in v min and an increase in the vas-
cular wall ir. in group 1, an increase of v max 
by 2.1 times, ir – by 1.7 times, and the aver-
age value of v min decreased by 1.4 times in 
comparison with the standard data (p< 0.05), 
while significant differences with the param-
eters of group 2 have been obtained. similar 
changes in hemodynamics in uterine arteries 
in uterine myoma in combination with hemor-
rhagic syndrome have been demonstrated in 
the work of i.E. rogozhina et al. (2013) [15]. 
in the publication of d.v. dzhakupov et al. 
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fig. 1. features of obstetric and gynecological history in groups

fig. 2. variants of hormonal therapy in groups

(2014) presents the results of morphological 
studies of myometrium and myomatous nodes 
confirming the role of hypertension in the ma-
jor arteries of the uterus in the pathogenesis of 
bleeding in myoma [5], which, in our opinion, 
is a consequence of increased IR of the vascu-
lar wall [9] and is consistent with the work of 
other scientists [6, 12].

in determining the local immune status in 
uterine aspirates in patients with complica-
tions of hormone therapy of uterine fibroids, 
an increase in the production of macrophage 
proinflammatory cytokines IL-1 (5 times) and 
TNF-α (4.5 times) in the endometrium has 
been found, against the background of the rela-
tive insufficiency of anti-inflammatory IL-4, 

the content of which increased only 2 times in 
relation to the control values (table 2).

in group 2, a slight increase in local il-1 
and il-4 has been observed against the back-
ground of a significant increase in TNF-α (1.6 
times in comparison with the control group). 
the resulting values of cytokines in the 2 
groups had significant differences with the 
same parameters of the 1st group. according 
to some scientists, the increase in the produc-
tion of local cytokines in the endometrium is 
associated with the inhibition of antitumor 
immunity, which leads to increased cell pro-
liferation in the uterine myoma node and can 
contribute to the development of the cancer 
process [2, 7, 19].
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hysteroscopy and visual assessment of 
the uterine cavity in patients with abnormal 
uterine bleeding clinic on the background of 
hormonal therapy of uterine fibroids in 25 
cases has shown signs of endometrial hyper-
plasia. Endometrial atrophy has been found in 
10 women in group 1, polyp – in 6. in other 
cases the visible signs of pathology of the en-
dometrium with hysteroscopy have not been 
traced. the results of the morphological study 
of tissue samples after biopsy (fig. 3) have 
shown the predominance of the endometrium 
corresponding to the phase of proliferation in 
the event of hemorrhagic syndrome against 
the background of hormone therapy of uterine 
myoma (n = 46; 41.1 %).

the early stage of the secretion phase in 
the endometrium has been established in 21 
patients. in each 5 cases, the endometrium cor-
responded to the middle stage of the secretion 
phase. violation of the structure of tissue, char-
acteristic of hyperplasia of the endometrium, 
demonstrated by 14 women 1 group. glandu-
lar-fibrous endometrial polyp has been found 
in 6 cases. in addition, morphological criteria 
of chronic endometritis, manifested by the 
presence of follicular infiltrates, fibroplastic 
and ischemic processes in the basal layer and/

or stroma of the endometrium, have been re-
vealed in all endometrial samples in group 1. 
plasma cells in endometrial tissue have been 
found in 102 samples (91.1 %). incomplete 
morphological picture of chronic endometri-
tis (with the absence of plasma cells) was only 
less than 10 % of the observations. 

as you know, the dysfunction of the im-
mune system plays a significant role in the 
emergence and progression of many dis-
eases, including benign tumors. we have es-
tablished a violation of the general immune 
status with the reduction of th1 – and th2-
lymphocytes functions, as well as a signifi-
cant inhibition of apoptosis in patients with 
uterine myoma complicated by hemorrhagic 
syndrome during hormone therapy [10]. in 
addition, in the publication of g. wegienka 
(2012) suggested the hypothesis that uterine 
fibroids should be associated with disorders 
of systemic immunity against inflammatory 
diseases of the genital organs [17]. however, 
v.E. radzinsky et al. (2016) suggested that 
chronic endometritis is characterized by an 
inadequate immune response to the presence 
of synanthropic bacteria that trigger autoim-
mune inflammation fueled by the persistence 
of legitimate microbes [14]. 

Table 1
results of ultrasound and doppler in the groups of women examined

indicator under study 1 group
(n = 112)

2 group 
(n = 45)

control group
(n = 31)

average uterine volume, cm3 357,4 ± 14,51* 349,8 ± 15,36* 84,7 ± 5,22
Endometrium, mm 8,3 ± 0,26*# 2,6 ± 0,31 1,6 ± 0,03
average maximum node size, mm 27,16 ± 0,45 26,73 ± 0,34 0
Linear velocity of blood flow Vmax, cm / sec 30,16 ± 1,10*# 15,54 ± 0,09 14,16 ± 0,23
Linear velocity of blood flow V min, cm / sec 5,41 ± 0,08*# 7,59 ± 0,78 7,34 ± 0,14
resistance index (ir ) 0,82 ± 0,02*# 0,48 ± 0,07 0,47 ± 0,02

N o t e s :  *  –  differences of indicators in relation to the control group are reliable, P< 0.05;
#  –  d i f f e r ences of indicators in relation to group 2 are significant, P< 0.05.

Table 2
results of the study of local cytokines

parameters under study,
pg / ml

1 group
(n = 112)

2 group 
(n = 45)

control group
(n = 31)

IL-1β 19,91 ± 0,33*# 4,37 ± 0,07 3,83 ± 0,12
il-4 3,06 ± 0,04*# 1,72 ± 0,04 1,46 ± 0,02

TNF-α 15,87 ± 0,28*# 5,58 ± 0,13* 3,51 ± 0,04

N o t e s :  *  –  differences of indicators in relation to the control group are reliable, P< 0.05;
#  –  d i f f e r ences of indicators in relation to group 2 are significant, P< 0.05.



EUROPEAN JOURNAL OF NATURAL HISTORY № 4, 2018

61Medical sciences

Conclusion
the results of the study have shown that 

the occurrence of complications of hormone 
therapy in uterine myoma is due to the pres-
ence in the history of inflammatory diseases 
of the internal genital organs (93.8 %). hem-
orrhagic syndrome in uterine myoma is usu-
ally accompanied by an increase in the syn-
thesis of proinflammatory cytokines IL-1b 
and TNF-α in the endometrium, against the 
background of the relative failure of anti-in-
flammatory IL-4 and hemodynamic changes 
in the uterine arteries, which can cause further 
tumor growth. hysteroscopy with endometri-
al biopsy in combination with uterine fibroids 
with abnormal bleeding has revealed the pres-
ence of histological signs of chronic endome-
tritis in 100 %, which confirms its role in the 
pathogenesis of complications of hormone 
therapy and is a pathomorphological explana-
tion for the increase in the concentration of lo-
cal cytokines in comparison with the control 
data. the obtained data dictate the need for 
a more detailed examination of women with 
uterine myoma before prescribing hormonal 
drugs to optimize existing standards and re-
duce the frequency of complications of hor-
mone therapy.
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various systems of medical care that existed in the pechora basin, developed in connection with the geographi-
cal and economic situation of the region, and their impact on the medical culture of the population are considered. 
for centuries, the medical culture of the population of the pechora basin was determined by knowledge, based on 
oral tradition and ascending to the folk experience. Zemstvo medicine has created new organizational forms of medi-
cal care for the population. However, the effectiveness of the official medicine was extremely low. During the first 
quarter of the XX century there were no significant changes in the field of health care. For the development of in-
dustrial reserves of the Komi, the era of the gulag began. despite the declared measures to preserve the labor force, 
prisoners did not receive adequate medical care. The post-gulag soviet medicine has created one of the most perfect 
paternalistic models of cost-effective health care system. the “historical dead-ends” of medical care development, 
influencing the formation of medical culture in modern society are shown. The role of the historically developed 
paternalistic approach in providing medical care is estimated. the reasons hindering the development of medical 
consumption culture are determined.

Keywords: medical anthropology, the system of medical care, ethnic group 

considering the problems of medical an-
thropology of the pechora basin, one should 
take into account the ethno-cultural original-
ity of this region [7, p. 171-172]. first of all, 
this is the territory of contacts of three ethnic 
groups – the Komi, the northern russians and 
the nenets, belonging to different economic 
and cultural types and ideological systems, 
which initially affected both the peculiarities 
of the folk-medical practices and the attitude 
to official medicine. In the historical context, 
there is also a unique situation when the indig-
enous and old-resident population is the bearer 
of the traditions of several forms of health care 
systems: traditional folk medicine, health care 
of the early soviet period, the medical system 
of the gulag, the late soviet health care.

The traditional folk medicine
for centuries, the medical culture of the 

population of the pechora basin was deter-
mined by knowledge, based on oral tradition 
and ascending to the folk experience. assess-
ing the level of development of folk healing in 
the second half of the xix century, dr a. drze-
vetsky wrote that folk medicine of the Komi 
“is rich both in its means and its leaders, which 
it is not easy to compete with” [1, p. 45]. 

the transfer and preservation of special 
knowledge was provided by cultural mecha-
nisms that acted in the form of family and 
social traditions, as well as sufficiently stable 
ideas and rituals. training the healing occurred 

during the process of daily medical, religious 
and religious magical practice, that provided 
the transfer of important and valuable for the 
ethnos information to the next generation and 
imposed certain ethical obligations on the re-
cipient of specific information and skills. With 
all the variety of techniques and methods of 
treatment depending on the disease, the indi-
vidual skills of the doctor, his behavior during 
the delivery of medical care has an important 
common feature: the constant connection be-
tween the doctor and the patient in the process 
of treatment, which has been one of the impor-
tant reasons for the effectiveness of traditional 
medicine. the doctors knew the limits of their 
capabilities, did not undertake the treatment 
of diseases beyond their control: “... they still 
remained alive, I got them back on their feet. 
Only one died. She got hurt at the logging 
site. They have brought: can you, say help? I 
touched, and right under my fingers I felt the 
blood spurting from the ragged veins. Her, I 
say, take her somewhere quicker to the hospi-
tal. There is nothing I can do for her” [3, p. 
18]. “I can heal a man, and cattle, and a cat, 
even a dog. Only I can not cure appendicitis 
and cancer” [3, p. 18].

the activities of folk healers were under 
strict censorship of the collective, the emer-
gence of all sorts of charlatans in the traditional 
village community was excluded. in traditional 
culture, the introduction of sacral knowledge 
and the acquisition of power imposed on the 
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individual special ethical obligations, the most 
important being the prohibition of commer-
cialization of medical activities, which was 
manifested in the refusal of the healers not 
only from the monetary remuneration, but also 
from direct cooperation within any institution 
for a fee: “You yourself somehow heal, since 
you have such a job, but I can not afford it for 
money” [3, p. 37].

given that the pechora basin area is the terri-
tory of contacts of three ethnic groups, the ques-
tion of mutual attitude of the Komi, russians and 
nenets to the healers of the neighbors is of inter-
est. the researchers noted the facts of a special 
respectful attitude of peoples to the sacred per-
sons of another ethnic group, “the russians and 
Komi listened to the prophecies of the nenets 
shamans”, and “the nenets turned to the Khanty 
shamans, considering them stronger” [4, p. 282]. 
Zyryan region was famous among the russians 
as the land of sorcerers “known for their art to 
unleash the disease and to cure them” [8, p. 18; 9, 
p. 69], while surrounding people were afraid of 
the inhabitants of ust-tsilma and pinega calling 
them sorcerers, drug-whisperers were in great 
respect. assessing the activity of folk healers, it 
is necessary to note the factors that contributed 
to the preservation to our days of the institution 
of quackery. In the process of treatment, along 
with therapeutic and magical rituals there were 
included the means, the healing properties of 
which were revealed in the course of centuries of 
observations of nature and everyday practical ac-
tivities for its development. in addition, with the 
undivided belief of the patient and those around 
him in the efficacy of the traditional treatment 
and the power of the healer, magical rites caused 
considerable psychotherapeutic effect, which 
itself could have a positive therapeutic effect. 
there is no doubt, that the majority of folk heal-
ers are exceptionally bright personalities with 
special, often extraordinary abilities. to date, 
they are the main carriers of the historical mem-
ory of traditional medical culture and keepers of 
institutional knowledge about folk remedies and 
methods of treatment.
The development of the public health system 
is connected with the activity of the Zemstvo

prior to its formation in 1869, there were no 
stationary medical facilities in the pechora dis-
trict, “the doctor, having found himself in front 
of 70,000 of his patients, scattered on 137,196 
square miles, should only hopelessly spread his 
hands: “well, brothers! do it as you know. if you 
want to live – live, if you want to die – die!” [9, 
p.18]. Zemstvo medicine has created new or-
ganizational forms of medical care for the popu-

lation. Zemstvo doctors of the pechora district 
D.A. Arkhangelsky, E.А. Panov, A.O. Shidlovs-
ky, a.i. markova and others, who worked at dif-
ferent times from 1870 to 1914, did much to im-
prove health care for the inhabitants of the region. 
the traveling system was replaced by a mixed 
one, and then by a stationary one. two medical 
stations with centers in the village of ust-tsilma 
and mokhcha were formed. medical personnel 
was increased and the posts of district doctors 
were introduced. the duties of the district doctor 
included the organization of medical care in the 
hospital and the management of the pharmacy, 
control of paramedics, midwives, smallpox-vac-
cinators, personal participation in the treatment 
at home of the seriously ill and help in difficult 
childbirths, taking measures for the prevention 
of epidemics, maintaining medical statistics and 
reporting to the Zemstvo board. however, “rare-
ly where the medical helplessness of the popula-
tion is felt so much as in the pechora region. in 
the district with the population of 37,253 people 
living in villages located at great distances, with 
archaic ways of communication, there are only 
two district doctors, 6 paramedics, 4 midwives 
and 9 volost smallpox-vaccinators from peasants 
or retired soldiers. in the summer of 1903, to the 
question of who is treating you in case of illness, 
in most of the villages the answer was: “the doc-
tor comes 1-2 times a year,” “neither the doctor 
nor the paramedic have ever been here,” “the 
paramedic comes once a year to impart smallpox 
to children” [6, p. 230]. most of the time hospi-
tals and medical points were left without special-
ists, since “doctors, like other employees, look 
at their life in pechora as a temporary residence, 
always living with a constant thought and hope 
for a new place with greater comfort of life” [6, 
p. 245]. the main burden fell on the paramedics, 
who had to travel to large distances, reproduc-
ing the ineffective travelling system of medical 
care which the Zemstvo medicine tried to avoid. 
all above had led to the fact that not only the 
effectiveness, but also the authority of the offi-
cial medicine was extremely low. in the pechora 
region in 1903, out of 1,043 interrogated patients 
19 people were treated by veterinarian, 177 – 
by midwives and healers, 262 – “by their own 
means,” 41 – “at disease they turned to god”, 
394 – not treated at all and only 150 people went 
to a doctor or a paramedic [6, p. 210]. it is very 
indicative that, despite a significant change in 
the medical culture of the indigenous popula-
tion over the past century, the pechora villages 
remain quite critical to the public health system. 
Ethnographic research at the turn of the xx-xxi 
centuries recorded the existence in many set-
tlements of the pechora area of practicing folk  
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healers: herbalists, bonesetters, bloodletters, up 
to healers of narrow specialization among the 
nenets and Komi reindeer herders of izhma, 
which is a typical example of the effect of eco-
nomic activities of the people on the structure of 
medical knowledge [2, p.178-179; 3, p. 34]. 

The health of the early Soviet period
The level of health care services significant-

ly decreased due to the 1-st world war of 1914, 
and during the first quarter of the century there 
were no significant changes in the field of health 
care. the revolutionary events in the early 1919 
in the pechora district were accompanied by a 
severe public health crisis caused by the lack of 
medicines and medical equipment, as well as 
medical workers under repression. realizing 
the serious social threat of the collapse of the 
health care system and the russian economy as 
a whole, the russian communist party (bolshe-
viks) in March 1919 at its VIII Congress defined 
the tasks of public health: combating social dis-
eases and epidemics, sanitation measures for the 
improvement of health of the populated areas, 
providing the population with free qualified 
medical and drug assistance [10, p. 163-171]. in 
august 1921, the regional committee of health 
of the Komi autonomous region started creat-
ing the hospital and outpatient network, which 
was due to the adaptation of houses for them, 
from which families of the former merchants, 
kulaks and clergy were evicted. the state, like in 
the second half of the xix century, practically 
refused to participate in the organization of pub-
lic health care at the proper level.

The medical system of the Gulag  
(General Directorate of Camps)

rapid industrial development had particu-
lar influence on the formation of the specifics 
of health care of the Komi region. by the de-
cree of the soviet of people’s commissars of 
the ussr of July 11, 1929 the chief political 
administration was entrusted with the task of 
developing the economic life of the least acces-
sible, the most difficult for development and at 
the same time possessing huge natural riches 
the country’s outskirts through the use of la-
bor of isolated socially dangerous elements by 
colonizing the sparsely populated places. in the 
pechora region, comprehensive exploration and 
development of coal and oil fields, as well as 
accelerated road construction and laying of the 
railway, were to begin. the implementation of 
this program without extreme measures to at-
tract labor force was impossible, and the Komi 
region in the 1930s-1940s became the place of 
exile, special settlements and camps for prison-

ers. for the development of industrial reserves 
of the Komi, the “great migration of peoples”, 
the era of the gulag began, which absorbed the 
nascent soviet health care and pushed back the 
development of medical care, especially in the 
remote places. in 1937 in the pechora basin, for 
the exploration and development of natural re-
sources of the far north, the pechorsky forced 
labour camp was organized – for barge-build-
ing, in troitsk-pechora and Kozhva logging 
enterprises – forced labour camp for logging, 
where to labor settlers from kulaks, residents 
of western ukraine and belarus, poland, lithu-
ania were sent. for the settlers to successfully 
“build socialism”, it was necessary to provide 
them with acceptable housing, canteens, baths, 
medical posts, hospitals, social care institutions, 
clubs, etc. [5]. considering that there were many 
children among the settlers, nurseries, kinder-
gartens, schools were needed. it was necessary 
to provide these institutions with appropriate 
facilities, equipment, personnel, and find funds 
for their maintenance. in the gulag contract of 
the people’s commissariat of internal affairs 
and the people’s commissariat for forestry of 
the ussr it was determined that “medical ser-
vices for special settlers and members of their 
families are carried out by medical and preven-
tive institutions located on the territory of the 
enterprise of the people’s commissariat for 
forestry of the ussr on a common basis with 
other workers. in case of absence of medical 
facilities on the territory of the enterprise, spe-
cial settlers and members of their families are 
served by the general network of public health 
authorities on the same grounds as other work-
ers of these enterprises”. logging enterprises 
could not cope with this task, so the solution of 
social issues was postponed “for later”. it is here 
that you can find the reasons for the beginning 
contradictory attitude to the health care system, 
which exists in the mass consciousness of the 
population. on the one hand, it is the boundless 
trust in the treating doctor, on the other hand – 
the boundless distrust to the health care system 
and officials. The established health service of 
the gulag was guided by the principles inher-
ent in the soviet health care: planning, central-
ized management, comprehensive approach to 
treatment, free of charge, preventive orientation, 
repeated the main stages of its development as 
one of the departmental structures of the soviet 
medicine. but much more it was connected with 
the history of the development of the gulag it-
self. the tasks of the gulag health service in-
cluded: regulation of labor use of prisoners, be-
ing the main factor in preserving their physical 
condition, organization of measures to improve 
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the health of prisoners, carrying out measures to 
reduce morbidity. by order of the gulag, prison-
ers were divided into a balance contingent (full 
workforce) and an out-of-balance contingent 
(sick, disabled, etc.). all above, was in line with 
the basic strategy of the soviet public health 
care: active participation in solving the problem 
of preservation of labor resources. despite the 
declared measures to preserve the labor force, 
despite the most important principle of correc-
tive labor policy being mandatory for camps – 
“punishment should not pursue the purpose of 
causing physical suffering or humiliation of 
the human dignity of convicts”, prisoners were 
subjected to both severe physical and moral 
humiliation, did not receive adequate medical 
care. Specific for the Gulag treatment-and-pro-
phylactic institutions were the so-called health 
centers and health teams. it was recommended 
to widely use labor therapy, physiotherapy ex-
ercises, organization of rest of prisoners in the 
open air. treatment of employees, civilians and 
members of their families was carried out under 
the same conditions, i.e. all were hostages of the 
same system. 
The late medical system of the Soviet period

the post-gulag soviet medicine has created 
one of the most perfect paternalistic models of 
cost-effective health care system, based on the 
declared accessibility, strong influence of inpa-
tient care as the main pattern in the structure of 
health care. at the same time the remote places, 
“bear corners” were left to themselves. formed 
over the decades of exploitation of the resources 
the focal and dispersed form of population set-
tling in the Pechora basin came into conflict with 
the modern trends of industrial development of 
the Republic and the system of providing qual-
ity medical care. together with the archaic mar-
ket economy, the pechora river went out of hu-
man control; the lack of river drainage, bottom 
dredging works, arrangement of the banks had 
led to a significant deterioration of water flow: 
floods became more destructive, number of 
backwaters increased, the channel became shal-
low. End-to-end navigation became very diffi-
cult. such a situation had reduced the level and 
quality of life of the population of the Pechora 
basin. the fact is not even in an economic com-
ponent, but in the socio-cultural aspect of life.

it is important that in the population the level 
of auto-identity of native places decreased. the 
self-identification of ethnic groups decreased, 
the tendencies of social autism intensified. The 
pechora river from the system-forming is cur-
rently becoming a system of separation. in these 
circumstances it is difficult to speak about the 

medical culture, the culture of consumption of 
medical services, the role of health care reforms. 
the upper reaches of the pechora river still rep-
resent a remote place where the dissatisfaction 
with the state of modern healthcare is clearly 
manifested, medical aid is not effective enough, 
all this being the reason for the dissociation of 
the effect of overestimated expectations from 
medical services and the real state of medicine. it 
is in these “bear corners” that the dissatisfaction 
of the population with medicine is clearly mani-
fested. the culture of consumption of medical 
services remains at an unorganized level, which 
leads to the inversion of the declared medical 
care towards archaism. at present the attention 
is drawn to the constant increase in the number 
of the smallest settlements with the population 
of up to 50 people. most of them (over 80 %) are 
villages with the predominance of the popula-
tion of Komi nationality. more than half (54 %) 
of all rural settlements are villages with up to 
200 inhabitants, in which only some institutions 
of the service sector are created selectively. 
over ¾ of all settlements (557 settlements) do 
not have a demographic base for creating a full 
range of cultural and consumer services for the 
population. in the settlements with the predomi-
nance of the Komi nationality, the population 
is up to 200 people – 63 %, up to 500 people – 
84 % of the settlements. with such a fractional 
network of settlements, it is difficult to solve the 
problems of the functioning of social service 
facilities, medical assistance, transport network 
development etc.

in many rural settlements with a total popu-
lation of 38,484 people (4.3 % of the total popu-
lation of the republic of Komi) medical services 
are not provided. rural hospitals are often con-
verted to outpatient clinics, pharmacies – to the 
category of drugstore points, pre-existing outpa-
tient clinics are closed; there are corresponding 
changes in the number and structure of medical 
personnel, financing, supply of medical prod-
ucts. despite the fact that troitsk-pechora, ust-
tsilma and izhma regions are located in similar 
natural and climatic conditions, geographical re-
moteness and limited communication, territorial 
isolation contributed to the striking differences 
in the culture and way of life of the population 
living on these territories. in the izhma region 
more than 85 % of the population are the izhma 
Komi; in Ust-Tsilma region over 85 % are the 
russians, old believers who moved to these terri-
tories as a result of forced migration, many gen-
erations ago; in Troitsk-Pechora region 63.9 % 
are the russians, 26.2 % – the Komi. given the 
specifics of the development of the Russian and 
soviet society, where the paternalistic model 
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has always been and remains the most psycho-
logically acceptable, the question arises whether 
this model of the doctor-patient relationships is 
optimal for solving ethical and social problems 
that arise during treatment at the present stage 
of health care development? of course, medi-
cal care, and the health care system are focused 
on restoring health as a physical component to 
perform professional physical labor. at the same 
time, the ongoing processes in health care do 
not contribute to the formation of medical cul-
ture in the population, but on the contrary, create 
a negative attitude to medicine. as a result, the 
population does not have a positive attitude to a 
healthy lifestyle and medical culture.

the social order in healthcare should not ig-
nore the historical and ethnic peculiarities in the 
Komi republic, since the object of medical care 
is a man who is more connected with ethnoge-
netic and historical and cultural factors that de-
termine his attitude to health care and the health 
system as a whole. these factors determine the 
degree of his compliance in his interaction with 
the system, are decisive in the formation of the 
medical culture of the population. the social 
order should take into account the continuing 
trend of the contradictory attitude to the health 
care system that exists in the mass conscious-
ness, on the one hand it is boundless trust to 
the attending physician, on the other hand – an 
equally boundless distrust to the healthcare sys-
tem and medical officials. Paternalistic moods 
are now more common to patients, their behav-
ior in relation to their health is formed on the ba-
sis of: a) low level of competence in medicine, 
b) large neuropsychic overloads and the desire 
to shift some of their concerns on the shoulders 
of a doctor, c) disorientation in new forms of 
medical services, prices and drugs. medicine is 
perceived by society as a pattern, as part of a 
regulated plan, as a duty on the part of the state, 
and the list of medical services is considered as 
an official set which is correct and which does 
not accept alternative methods of treatment and 
diagnosis. folk medicine in this context serves 
as part of the informal culture of indigenous 
peoples, as an underground of the official medi-
cal culture. This internal conflict of the official 
and folk medicine does not allow to integrate 
knowledge, creates discomfort in a part of the 
population. the ineffectiveness of the mobili-
zation system of health care contributed to the 
fact that the ideas of diseases, the ideas about 
health in the population remained archaic in the 
religious and mythological aspect, while the 
population itself remained isolated or distrusted 
to the health care system, which does not try to 
change anything. the system of folk medicine 

in modern society, instead of coexisting and in-
tegrating into the health care system, remained 
isolated. at the same time, most of the state’s 
expenditures on public health, the folk medi-
cine could take on itself, especially in prevent-
ing diseases and maintaining a healthy lifestyle. 
awareness of our society of its heterogeneity – 
not only social but also cultural, will allow more 
rational use of health resources, integrally ap-
proach to the health of the nation, taking into 
account the socio-economic, ethno-cultural and 
medical heritage.

thus, the various medical care systems that 
existed on the territory of the pechora basin 
formed on the basis of the geographical and eco-
nomic location of the region, are considered. the 
formed health care systems, including modern 
ones, are concentrated mainly on restoring physi-
cal health to perform a certain work activity, they 
lack the concept of health as a value category. if to 
consider health as a value category, determining 
the quality and life expectancy of an individual 
in the future, then the health and medical require-
ments should be different. health care should 
move away from the model of service delivery 
to the model of improving the quality of life in 
which the health care for patients will be consid-
ered in terms of improving not only the quality of 
the service itself, but also its impact on the qual-
ity of life and its duration, while for the state the 
medical service will be part of the creation of an 
economic product. folk medicine, which is based 
on institutional instincts of self-preservation, 
rather than medical technologies, should become 
part of the medical culture of modern society, as 
it is one of the forms of the auto-identity of the 
ethnic group. 
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the paper presents the results of a study of labor intensity of general practitioners, depending on the degree 
of mastering of medical competence at the stage of family medicine in Kazakhstan. according to the time-keeping 
studies, it is established that the work of general practitioners in terms of the degree of tension belongs to the harmful 
class, which is associated with the strengthening of the compensatory mechanisms of the psychological status. in the 
work of general practitioners, there is a burnout that occurs as a result of the internal accumulation of negative emo-
tions. the features of the psychological status of general practitioners at the stage of introduction and development 
of the service of general practitioners (family medicine) are shown. the professional activity of general practition-
ers, depending on the length of service at the initial stages of adaptation, contributes to the strengthening of the stress 
of compensatory mechanisms of psychological status. 

Keywords: labor process, neuro-emotional state, intellectual loads, sensory loads, professional stress, professional burnout, 
emotional stress

the increase in neuro-emotional loads in 
the process of labor activity forms a state of 
stress, and often an overstrain of the functional 
state of the organism, which can be regarded 
as the formation of industrial stress [1, 2]. ac-
cording to who / Europe in Europe, 3-4 % of 
the global burden of disease is stress, related to 
work [3], and according to frönberg [4]. about 
18 % of all health problems of the working 
population are stress, depression and anxiety.

this is most typical for the occupations 
of mental work. different manifestations of 
stressful reactions, up to the syndrome of emo-
tional burnout, have been revealed in various 
categories of workers, primarily social work-
ers, doctors, law enforcement agencies [5]. the 
labor of medical workers is accompanied by a 
number of unfavorable factors, among which, 
in recent years, special emphasis is given to oc-
cupational stress, encountered in the work of 
primary care physicians. the work of the lat-
ter is connected with a sufficiently pronounced 
neuro-emotional tension. Elucidation of the 
causes and mechanisms of increased emotional 
stresses in the development of measures to pre-
vent adverse effects of stress [6, 7].

Scientific research on the evaluation of 
professional burnout in the work of general 
practitioners (family doctors) in the republic 
of Kazakhstan was not carried out, there is 
practically no information on the development 
of their professional stress.

the purpose of this work was to assess 
the intensity of work and the peculiarities of 
the syndrome of professional burnout among 
general practitioners of polyclinic institutions 
in almaty, depending on the training of family 
doctors.

Materials and methods of research

the object of the study was the doctors of 
the polyclinic unit of the state Educational in-
stitution of the city of almaty, the total number 
of the surveyed was 66 people, which was di-
vided into 2 groups: 1 group of gp doctors who 
did not combine the function of obstetrician-
gynecologist (36 persons); 2 nd group: GP doc-
tors, combining the function of obstetrician-
gynecologist (30 people).

Each group of gp physicians was di-
vided into 3 subgroups, depending on the 
length of work experience: 1a (seniority up 
to 5 years) – 14 people), 2a (seniority up to 5 
years) – 16 people), 1b – (experience from 5 to 
10 years – 11 people), 2b – (length of service 
from 5 to 10 years – 10 people) and 1b (seniority 
over 10 years – 8 people), 2b (seniority over 10 
years  – 7 people). the doctors of the department 
of narrow specialties of the polyclinic served as 
a control (28 people). an analysis of the time-
length study of labor activity and its structure 
was performed. a set of factors (stimuli, irri-
tants) was created, creating prerequisites for the 
emergence of adverse neuro-emotional states 
(overstrain). the factors (indicators) of the labor 
process by types of loads were studied: intellec-
tual, sensory, emotional, monotonous, regime 
loads in accordance with the manual “hygienic 
assessment of factors of the working environ-
ment and labor process. Criteria and classifica-
tion of working conditions”. p2.2.2006-05 [8].

to determine the level of the syndrome of 
professional burnout (spb), we used the test of 
v. boyko, which diagnoses the level of emo-
tional burnout. the methodology was conduct-
ed on a questionnaire containing 84 questions 
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reflecting the phases: “tension”, “resistance” 
and “exhaustion”. the stages of formation 
were defined: 1st stage – not formed (36 points 
or less); 2nd stage – in the stage of formation 
(37-60 points); The third stage is the formed 
phase (61 or more).

Results of research and their discussion
indicators of the intensity of the work process 

for intellectual loads were analyzed (table 1).
analysis of the section “the content of 

work” showed that gps in the course of their 
labor activity solve tasks that do not require 
reasoning, the goal of the work is clearly ar-
ticulated, many tasks are performed in accord-
ance with the clinical protocol, with the ex-
ception of individual cases where the task can 
include several subtasks.

it should be noted that in gp doctors who 
do not combine the function of obstetrician-

gynecologist, in the process of work decision-
making takes place on the basis of necessary 
and sufficient information on the known algo-
rithm (protocol, instructions), work on this in-
dicator is regarded as 3.1.

doctors of gp who combine the function 
of obstetrician-gynecologist, in the process of 
work, have to take decisions in conditions of 
incomplete or insufficient information, so the 
work they have on the indicator “work con-
tent” is regarded as 3.2.

according to the indicator: “1.2. perception 
of information and their evaluation”. labor ac-
tivity of GPs of the second group of GP requires 
the perception of information with subsequent 
complex evaluation of all parameters of the di-
agnostic process, decisions based on thinking 
with the obligatory use of intelligence, i.e. men-
tal faculties of the performer, respectively, such 
work on the strain refers to class 3.1.

Table 1
indicators for assessing the intensity of the work process in general practitioners

№ indicators of labor intensity general practitioners
1st group 2nd group

1 intellectual loads: 
1.1. Сontent of the work 3.1 3.2
1.2 perception of information and theirassessment 2 3.1.
1.3 the degree of complicity of the task 3.1 3.2
1.4 nature of the work performed 3.1 3.2

2 sensory loads:
2.1 duration of concentrated observation 2 2
2.2 density of signals (light,sound) on average per hour 2 2
2.3 the number of objects of the same observation 2 2
2.4 load on the visualanalyzer 2 3.1
2.5 working with optical devices 1 1
2.6 watching the screenspc 3.1 3.1
2.7 load on the auditory apparatus 2 2
2.8 load on the voice apparatus 2 2

3 Emotional loads:
3.1 Degree of responsibility,significance of error 3.1 3.2
3.2 the degree of risk to own life 1 1
3.3 degree of risk for the safety of others 1 1
3.4 Number of conflict situations 2 2

4 monotony of loads:
4.1 number of elements in operation 1 1
4.2 the duration of the operation in seconds 1 1
4.3 time of active actions 1 1
4.4 monotony of the production environment 1 1

5 operating mode:
5.1 actual duration of work 3.1 3.1
5.2 interchange of the work 1 1
5.3 presence of regulated breaks 2 2

general assessment of labor intensity 3.1 3.2
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on the indicator: “1.3 the degree of complex-
ity of the task”. the work of the gp, an obligatory 
element of which is the control of the fulfillment 
of the assignment by the employees of the nurses’ 
assistants. such labor is related to class 3.1.

according to the indicator: “1.4 nature of 
the work performed”. the work of general prac-
titioners is performed in conditions of time deficit 
(class 3.1). the greatest tension (class 3.2) is char-
acterized by work in conditions of shortage of time 
and information. in this case, a high responsibility 
for the final result of the work is noted.

analysis of sensory loads showed that the in-
dex of the intensity of the labor process (table) – 
from 2.1 to 2.5 and 2.7 and 2.8 on the degree of 
tension, labor refers to the 2nd class, and accord-
ing to the indicator: 2.6. watching the screen of 
the video terminal, the stress on the tension refers 
to class 3.1.

incorrect mistaken actions of the doctor lead 
to additional efforts with increasing emotional 
tension, which is the case with the surveyed per-
sons. the work of general practitioners who com-
bine the function of obstetrician-gynecologist in 
terms of tension is in class 3.2. according to other 
indicators, labor refers to 1 and 2 classes.

according to the indices of the section 
“4.Monotonicity of loads”, labor refers to the first 
class, and according to the indices of the section 
“5. mode of work” for 5.1 “actual duration of 
work”, labor refers to class 3.1.

considering the dynamics of subjective sen-
sations in the doctors surveyed, it is necessary to 
note some trends in the change in the indices of 
the psychophysiological profile. The indicators of 

the psychological status of gp doctors, depending 
on the length of service, are presented in table 2.

as can be seen from table 2, a violation of 
the status balance in the mobilization of the men-
tal performance of the contingent under investi-
gation is manifested by various levels of psycho-
logical status with manifestations of fatigue.

Evaluation of the psychological status indi-
cates that the subjective feeling of tension is ag-
gravated by an increase in the rt index from the 
region of low anxiety limits to the range of high 
anxiety. the increase in this case of rt is most 
likely due to the experience of doctors, the anxi-
ety of his condition and discomfort.

as can be seen from table 2, the mean value 
of the “c” indicator compared to the control is 
significantly lower in the following groups 2b, 
1c and 2c and were 4.12 ± 0.28 units, respec-
tively. (p < 0.05), 4.18 ± 0.36 units. (p < 0.05), 
3.39 ± 0.28 units (p < 0.01). the average value 
of the indicator “A” is significantly lower in 
the 1c and 2b groups, and the “h” index in the 
group 2c. the data show that already at the ini-
tial stages of adaptation, the professional activi-
ty of gp physicians contributes to strengthening 
the stress of compensatory mechanisms of psy-
chological status. this explains the low values   
of the “san” indicators and its stability below 
the normative scales.

analysis of the psychological status of gen-
eral practitioners with experience of up to 5 years 
showed that the level of self-assessment of the 
functional state (c) was low, indicating a reduced 
performance. indicators such as activity (a) and 
mood (h) were also below normal values (table).

Table 2
Indicators of the psychological status of GP doctors depending on the length of service (М ± m)

groups С (it.) А (it.) Н (it.) РТ (it.) ЛТ (it.)

1а (experience up to 5 years) 4,75 ± 0,32 4,42 ± 0,18 4,52 ± 0,12 34,2 ± 2,2 35,1 ± 1,08*
2а (experience up to 5 years) 4,6 ± 0,28* 4,32 ± 0,21 4,68 ± 0,18 35,6 ± 2,1 36,4 ± 1,16*
1b (experience from 5 up to 

10 years)
4,42 ± 0,34 4,3 ± 0,38 4,32 ± 0,38 44,6 ± 2,2 43,8 ± 1,46 

2b (experience from 5 up to 
10 years)

4,12 ± 0,28* 4,14 ± 0,42 4,44 ± 0,24 46,2 ± 1,84 ° 44,6 ± 1,44  °

1c (experienceover 10 years) 4,18 ± 0,36* 3,72 ± 0,28* 4,88 ± 0,26 45,6 ± 2,6 46,8 ± 1,48* 

2c (experienceover 10 years) 3,39 ± 0,28** 3,56 ± 0,18** 4,16 ± 0,12* 48,6 ± 2,2 50,6 ± 1,28 ** °

control 5,12 ± 0,16 4,78 ± 0,31 4,82 ± 0,21 42,4 ± 2,4 41,2 ± 1,26

n o t E :  *  –  the reliability of differences compared with the control (p < 0.05), ** – the reliability 
of differences compared with the control (p < 0.01);  ° – the reliability of differences in comparison with 
the indices between groups (p < 0.05).
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with regard to the indicator of personal anxi-
ety (lt), which is understood as a relatively sta-
ble individual characteristic: a trait that gives an 
idea of a person’s predisposition to anxiety, i.e. 
about his inclination or tendency, as well as the 
reactive disposition (rt) indicator, according to 
which the individual’s self-assessment is judged, 
it was revealed that initially the values of gps 1a 
of the group were in the area of low anxiety limits 
and amounted to: lt-35.1 ± 1.08 units. and rt-
34.2 ± 2.2 units, respectively.

with increasing length of service, starting 
from age 5 and above, the indicators of reactive 
and personal anxiety in the surveyed persons are 
increased in comparison with the control. the 
values of these indicators are in the border area 
from low to high anxiety, ranging from 34 to 
50 points.

from the data in table 2, it can be seen 
that the reactive anxiety in gps 2b (aged 5 to 
10 years) and 2c (with more than 10 years of ex-
perience) groups went beyond the area of high 
anxiety and amounted to: 46.2 ± 2.84 units and 
48.6 ± 2.2 units.

in persons with experience more than 
10 years, the values of rt in comparison with 
the control are significantly high and amounted, 
respectively: 46.8 ± 1.48 units. (p < 0.05), and 
50.6 ± 1.28 units (p < 0.01).

the results of the analysis of the phases of 
emotional stress showed that the phase “stress” – 
nervous (anxious) stress is a harbinger and “trig-
ger” mechanism in the formation of emotional 
burnout, was formed in 18.5 % of gp physicians, 
in 39.5 % this phase is in the stage of formation, 
was not generated – 42.0 % (table 3).

the “resistance” phase was formed in 
29.8 % of doctors, 37.2 % of gp doctors are in the 
stage of formation, not formed – 33.0 %.

the phase of “depletion” in the formative 
stage in 28.8 % of respondents and was formed 
in 18.2 % of health workers, not formed – 53.0 %.

thus, in accordance with the materials re-
ceived and the results of the final evaluation, the 
work of general practitioners who do not com-
bine the function of obstetrician gynecologist 

should be classified as Class 3 of the first degree 
of tension, and the work of general practitioners 
combining the function of gynecologist-obstetri-
cian with class 3 the second degree of tension in 
accordance with the guidelines p 2.2.2006-05.

the obtained results testify that the peculi-
arities of labor activity in the dynamics of work 
experience among general practitioners contrib-
ute to the irrational use of psychophysiological 
resources in the form of personality properties 
changes, as anxiety, causing further development 
of adaptation-compensatory reactions.

the formation of professional stress among 
general practitioners occurs gradually from the 
stage of the functional state of stress to fatigue, 
to overstrain and fatigue, these phases are taken 
into account for the development of sound pre-
ventive measures.
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Table 3
distribution of persons by the phases of development of the syndrome of emotional burnout, in %

phases of emo-
tional tension

1st group 2nd group
 in forming stage formed did not formed in forming stage formed

tension 66,0 22,5 11,5 42,0 39,5 18,5
resistance 54,2 26,2 19,6 33,0 37,2 29,8
Exhaustion 67,5 22,7 9,8 53,0 28,8 18,2
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in conditions of long-term exposure, the stress response from the general adaptation syndrome is trans-
formed into a factor of etiology and pathogenesis of ulcerative lesions of the mucous membranes of the stomach, 
duodenum, hypertension, atherosclerosis, cardiac dysfunction, secondary immunodeficiency states, and oncologi-
cal diseases. adrenal glands play a key role in the adaptation process, so their morphofunctional state directly 
affects the successful formation of adaptive mechanisms. according to modern ideas, to prevent the effects of 
stress, the focus is on limiting excessive stress and regulating the excess output of catecholamines and glucocor-
ticoids. in this regard, correction of metabolic disorders that occur in pathological conditions due to stress, is one 
of the current biomedical problems. over the past decades, a large clinical and experimental material has been 
accumulated, which has shown the effectiveness of prevention and correction of stress injuries with the help of 
adaptogens of plant and animal origin.

Keywords: stress, the adrenal glands, adaptogens

Stress is a non-specific reaction, by which 
the body adapts to the factors of daily life, in-
dustrial overload and environmental influence, 
i.e. adapts, which is one of the basic properties 
of life. the way to solve this problem is the 
mobilization of metabolic sources, allowing to 
produce additional energy. at the time of selye 
identified three main stages in the development 
of the general adaptation syndrome: alarmre-
lay (alert phase), the stage of resistance and 
stage of exhaustion [14, 18, 22]. at the stage 
of alarm the regime of life support systems 
functioning is being reconstructed to work in 
extreme conditions, homeostatic regulation 
systems activation, organs and cells reserves 
mobilization due to the priority delivery of en-
ergy and plastic resources to them. this is nec-
essary to increase the body’s resistance to the 
effects, which is typical for the second stage – 
increased resistance. if extreme irritation con-
tinues, the reserves of the body are spent, and 
the maintenance of efficiency of cells, organs 
is carried out at the cost of destruction of their 
own vital structures [9, 10]. 

in the conditions of long-term exposure, the 
stress reaction from the general adaptation syn-
drome turns into a factor of pathogenesis. cur-
rently, the role of stress as a factor of etiology 
and pathogenesis of neurotic, cardiovascular, 
endocrine, immune and other diseases has been 
proved [3, 19, 29]. a key role in the process of 
adaptation is played by the adrenal glands (np), 
so their morphofunctional state directly affects 
the successful formation of adaptive mecha-
nisms [8, 23]. the state of microstructure of 
npp, synthesis and secretion of corticosteroids, 
adrenaline and noradrenaline are generally ac-
cepted indicators of stress reaction, reflect its 
duration, depth and stage [2, 25].

numerous studies of a number of authors 
presented the results of morphofunctional state 
of np of experimental animals under acute and 
chronic stress. when karyometry found that a 
single stress exposure increases the area of the 
nuclei of the beam zone cells, changes in the 
relative mass of np does not occur. it is known 
that the increase in the size of nuclei in hor-
mone-producing cells indicates their increased 
secretory activity [35, 36]. in the np cortex, 
one can observe the pronounced fullness of si-
nusoidal capillaries, especially in the beam and 
mesh zones. repeatedly repeated stress factors 
increase the area of the nuclei of the beam and 
mesh zones, thus indicating their significant 
activation. in the adrenal glands, there is a thin-
ning of the capsule, an extension of the beam 
zone, a narrowing of the glomerular and mesh 
zones, a blurred border between the zones, a 
sharp expansion of the lumen of blood vessels. 
in addition, the expanding stanovoy layer, 
which was probably due to the proliferation of 
cambial cells of the cortex of np as a result of 
increased functional load on the body [34, 37]. 

under severe stress, there is a sharp activa-
tion of NP. This is manifested by a significant 
expansion of the cortical substance due to the 
beam-mesh zone, an increase in the size of the 
nuclei in the cells of these zones. this is evi-
denced by the disappearance of lipid vacuoles 
in adrenocorticocytes, capillary dilation, swell-
ing of their endothelium. in parallel, a pro-
nounced alterative changes: granular, vacuolar 
and hyaline degeneration of epithelial cells, 
holocrine, disconnecktie epithelial cords, hem-
orrhage, various sizes necrosis [24, 28, 30]. 

Experimental data showed that if the func-
tional load continues to increase, and the pro-
duction of hormones does not replenish the 
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consumption – there is a complete delipoidi-
zation of the bark of the np, the cytoplasm of 
all cells becomes somewhat basophilic with 
light grain. there are pockets of cell cytoly-
sis. in compensation, when the production of 
hormones begins to exceed the demand-there 
are accumulation of lipids in part of the cells, 
i.e. part of the cells begins to work again “in 
reserve”. disappear foci of cytolysis. if stabili-
zation does not occur – developing the picture 
of exhaustion, expressed in full delipidization 
bark np. in this case, the cells are closely re-
duced in size, the nuclei become compact and 
smaller. the cytoplasm becomes basophilic, is 
densely granular. speakers dramatically thin-
ner, again showing foci of cytolysis [26, 30].

Stress effects lead to significant restructur-
ing of the structural and functional apparatus of 
chromaffin cells, which are expressed in a no-
ticeable devastation of deposit catecholamines 
(Ka) granules, swelling of mitochondria and 
enlightenment of their matrix, the expansion of 
elements of the golgi complex and endoplas-
mic reticulum, reducing the number of ribo-
somes. with the continuing stress on the body, 
the content of sc in np decreases gradually 
and changes as follows [20]. at the stage of 
anxiety, which is characterized by a tendency 
to reduce the weight of np, reduce the mass of 
lymphoid organs (thymus, spleen) to 60-64 %, 
the Ka content decreases slightly and by the 
end of this stage – the beginning of the adapta-
tion stage is about 85 % of the control level. in 
the stage of adaptation, in which these indica-
tors of somatic manifestations return to their 
values in intact animals, with the exception of 
hypertrophied np, the Ka content continues to 
decrease to 25 %. by the beginning of the stage 
of depletion of the Ka content is reduced to the 
boundaries of the definition [1, 39]. 

histologically method revealed that the al-
location of chromaffin cell secretory material 
formed numerous clavate outgrowths of their 
cytoplasm, often with thinning of the foot to 
adjacent the lumen of the dilated sinusoidal 
capillaries. it can be assumed that the forma-
tion of these structures leads to extremely in-
tense activity of chromaffin cells. KA content 
is reduced directly proportional to the time 
of stress exposure. the amount of adrenaline 
decreases more pronounced compared to the 
level of noradrenaline [11, 21].

lipid peroxidation (lpo) with its exces-
sive activation in many tissues causes destruc-
tive changes that affect the rate of cellular me-
tabolism, and therefore, the specific function of 
the tissue. the bark of np differs from other 
tissues by a significant amount of unsaturated 

lipids and a high content of transition valence 
metals, which is a prerequisite for the develop-
ment of lipid peroxidation processes. in addi-
tion, it was found that cytochrome p450-reduc-
tase, which takes part in the hydroxylation of 
steroids, and located in the cells of the bark of 
np on both the endoplasmic reticulum and mi-
tochondria, can also be a link that initiates the 
formation of free radicals [4, 15, 16].

it is known that the adrenal glands are rich 
in natural antioxidant compounds that prevent 
the development of pol processes. this pri-
marily applies to ascorbic acid and α – tocoph-
erol. their high content prevents uncontrolled 
development of the processes of sEx. how-
ever, with prolonged stress associated with 
depletion of functional resources of the crust 
of np, there is activation in these glands of the 
processes of lpo. the reason for this may be 
a decrease in the content of np in the cortex of 
ascorbic acid and α-tocopherol [5]. 

according to modern concepts, to prevent 
or limit the effects of stress, the main attention 
is paid to limiting excessive stress response and 
regulating the excessive output of Ka and gluco-
corticoids [1, 23, 38]. in recent decades, a small 
clinical and experimental material has been ac-
cumulated, which showed the effectiveness of 
prevention and correction of stress injuries with 
the help of adaptogens of natural origin. fea-
tures of adaptogens of natural origin are due to 
the presence of biologically active compounds 
in them, which have immunomodulatory, anti-
microbial, hypolipidemic, antitumor, antioxi-
dant, wound healing, radioprotective and other 
effects [6, 7, 17, 32]. dietary supplements dif-
fer from conventional medicines, above all, that 
carry out the regulation or stimulation of body 
functions strictly within the limits of physiologi-
cal norm. a valuable property of biologically 
active additives is a characteristic adaptogenic 
normalizing action, which does not depend on 
the nature of the previous shifts [12, 27, 33].

in the work of E.i. hasina, 2005, the ef-
fect of chitosan on the nonspecific resistance 
of the organism of laboratory animals in bac-
terial intoxication was investigated. the level 
of corticosterone in the blood during stress in 
animals on a background of reception of chi-
tosan corresponded to the index of the intact 
animals. a day after the introduction of bacte-
rial endotoxins, there was a significant increase 
in the relative weight of the adrenal glands, a 
decrease in the mass of the thymus, an increase 
in the level of corticosterone. chitosan pre-
vented hypertrophy of the adrenal glands and 
involution of the thymus. at the same time, 
there was a significant difference in the content 
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of corticosterone in blood plasma. the results 
of the study showed that chitosan increased 
the adaptive capacity of the body, influenced 
the endocrine system, in particular, the level 
of corticosteroids in the blood, which have a 
triggering effect, leading to complex changes 
in metabolic processes and the functional state 
of a number of endocrine organs and lymphoid 
tissues. against the background of taking chi-
tosan stress reaction was less pronounced [12].

the experiment shows the stress-protective 
effect of the drug “derinat” in cold stress. de-
rinat, which is a sodium salt of native dna and 
obtained from the milk of salmon or sturgeon, 
is a unique polymer immunomodulator with 
radioprotective, antiviral, regenerative activ-
ity. in animals, which before application of 
both 10-minute cold and 30-minute combined 
stress were injected with derinat, there were 
no changes in corticosterone concentration in 
blood compared to the same index in control 
stressed animals. thus, the introduction of 
derinat prevented the stress-induced increase 
of corticosterone concentration, providing a 
stress-protective action [28].

mechanisms of antistress action of dry ex-
tract of astragalus webbed studied in the model 
of immobilization stress in white rats. prophy-
lactic administration of the tested drug was 
accompanied by a decrease in the severity of 
adrenal hypertrophy and involution of immuno-
competent organs. adrenal mass in rats of the 
experimental group was 24 % less than in the 
control group. the obtained data showed that 
the course administration of tarragal extract on 
the background of immobilization stress has a 
stress-protective effect, reducing the severity of 
catabolic changes in the internal organs of white 
rats, which is obviously associated with the op-
timization of the balance of stress-implementing 
and stress-limiting systems of the body, as well 
as the limitation of hyperactivation of free radi-
cal oxidation processes and increase in the pow-
er of the endogenous antioxidant system [3].

stress-protective effect of the extract of 
alfredii drooping studied on models of hy-
percapnic hypoxia, tissue hypoxia, and acute 
immobilization stress in laboratory animals. 
in mice of the stress control group, ulceration 
of the gastric mucosa was observed. spleen 
weight decreased by 42 %, thymus-by 25 %, 
np increased by 1.5 times. the introduction 
of alfredo extract more than 5 times reduced 
the amount of hemorrhages in the stomach and 
prevented atrophy of np. the authors suggest 
that the activity of the extract can be caused 
by the presence of flavonoids and other phe-
nolic compounds in the plant, antioxidant 

and antihypoxic activity of which is associ-
ated with mobile hydrogen atoms of hydroxy-
groups, in addition, they suggest the effect of 
flavonoids of the extract on the functioning of 
cytochromes and the restoration of oxidative 
metabolism [19].

Echinacea purple has become the most pop-
ular among herbal remedies. fundamental and 
clinical studies have shown that Echinacea pur-
purea can be a preventive measure, optimizing 
the nonspecific resistance of the body to various 
adverse factors, thereby slowing the develop-
ment of environmentally-related diseases. in the 
experiment, we simulated pathologies caused by 
three different environmental factors: physical, 
chemical and biological. the level of the stress 
marker-corticosterone exceeded the control val-
ues in laboratory animals by 32-43 %. the intro-
duction of Echinacea in parallel with the action 
of stressors significantly prevented hormonal 
hypersecretion. the level of corticosterone in 
the serum exceeded the level of untrained mice 
only by 6-14 % [12].

Experimental studies of the action of the ex-
tract and hydrolyzate from the far Eastern holo-
turia cucumaria japonica on the morphofunc-
tional state of the adrenal glands in acute and 
chronic cold stress were carried out. according 
to the literature data, the triterpene glycosides 
included in their composition have a corticoster-
oid-like effect. it is assumed that the preliminary 
receipt of animal food additives data, accompa-
nied by a decrease in the degree of activation of 
the pituitary-adrenal system, a decrease in the 
blood output of glucocorticoids. it was found 
that the development of stress reaction after the 
preliminary reception of the extract and hydro-
lyzate from Japanese cookumaria containing 
triterpene glycosides was accompanied by less 
pronounced fluctuations in the basic quantita-
tive parameters of the functional elements of the 
adrenal cortex, which contributed to the stabili-
zation of the level of cortisol in the blood, limit-
ing the stress reaction in the stage of anxiety, the 
formation of a more pronounced stage of resist-
ance and delay in the stage of depletion of the 
general adaptation syndrome [30, 31]. 

Conclusion
short – term and long-term stress factors 

contribute to a significant activation of the ad-
renal cortex as a compensatory reaction of the 
body in the form of increased hormone pro-
duction. as a result, there are functional and 
structural damage to tissues and organs, leading 
to a decrease in the quality of life, loss of ef-
ficiency, disability. In this regard, the correction 
of metabolic disorders that occur in pathological  
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conditions due to stress effects, the main atten-
tion is paid. natural biological resources are 
an inexhaustible source for the development 
of valuable food products, biologically active 
additives and drugs of adaptogenic action. ac-
cording to modern ideas, one of the approaches 
in the treatment of disorders caused by stress 
effects is the use of adaptogens. drugs of this 
type activate metabolic adaptation to the action 
of damaging factors and the ability to maintain 
the basic parameters of homeostasis.
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dynamics of biochEmical tEsts in thE systEm  
“LIPID PEROxIDATION – ANTIRADICAL PROTECTION”  

OF bLOOD AND ExPIRATE FOR RESPIRATORY PATHOLOGY IN CHILDREN
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nowadays both acute pathological processes and allergic diseases in the child’s body are accompanied by a 
powerful oxidative stress (hyperproduction of reactive oxygen species) which is one of the main damaging factors. 
besides the uncontrolled formation of reactive oxygen species is a huge potential danger. some indicators of lipid 
metabolism and lipid peroxidation (lp) in blood plasma and exhaled air condensate (Eac) in children with acute 
simple, recurring and asthmatic bronchitis, acute respiratory virus infection (arvi) and acute pneumonia (ap) were 
studied. EAC changes are more specific than those of the blood plasma. When condensate antioxidant activity de-
creased lipid peroxidation level in children respiratory diseases became high. the Eac as the method in the diagno-
sis of respiratory diseases is simple, easy to perform not only at the in-patient department but also at the polyclinic. 
it’s noninvasive that is very important for pediatricians. 

Keywords: exhaled air condensate, lipid peroxidation, acute respiratory viral infection, acute simple bronchitis,  
acute pneumonia, recurring bronchitis, asthmatic bronchitis

free radical oxidation and generation of re-
active oxygen species (ros) are the processes 
inherent in the metabolism of any living organ-
isms. ros are formed during the normal aero-
bic respiration of mitochondria with the “res-
piratory explosion” of phagocytic cells in the 
process of arachidonic acid metabolism and 
the autooxidation of catecholamines.

in norm ros are necessary for many im-
portant physiological and metabolic processes 
in the body such as regulation of intracellular 
processes, metabolism, accumulation and bio-
transformation of energy, enzymatic catalysis, 
transfer of information, gene expression, cell 
division, immune and adaptive responses [20, 
18]. ros generated by phagocytes are very 
significant in protecting the body from foreign 
objects and having a microbicidal effect. thus, 
generation of ros is an important protective 
mechanism underlying the nonspecific immu-
nity. also ros take part in the reactions of 
detoxification of xenobiotics, biosynthesis of 
biologically important molecules, etc. [20, 18].

it is well known that ros are chemically 
highly active particles reacting with a wide 
variety of substances. therefore many biologi-
cally significant components of living tissues 
such as lipids, proteins, nucleic acids, carbo-
hydrates can be easily undergone by oxidative 
modification. Due to the high reactivity ROS 
can irreversibly damage such biologically im-
portant molecules as dna, rna, proteins, li-
pids which lead to disruption of the structure 
and function of biomembranes, destruction of 
various cells and tissues [18]. 

thus, on the one hand oxygen is the main 
source of metabolism of aerobic organisms, a 
source of metabolic energy. on the other hand, 

oxygen is the source of the ros. therefore 
“the high oxidizing ability of oxygen is nec-
essary for its functioning in the respiratory 
system, from the good turns into the evil if to 
take into account the possibility of “parasitic” 
chemical reactions of oxygenation of various 
substances of a living cell”. [20].

the formation of ros is a delicate process, 
regulated by the body. living systems have a 
deeply echeloned antioxidant defense system 
(aop) which maintains the concentration of 
ros at a stationary safe level. functional de-
ficiency of AOP leads to the break of the ava-
lanche of the ros which causes violation of 
protective and regulatory functions, bioener-
getic processes, cell proliferation, and induc-
tion of apoptosis. besides highly toxic ros 
cause carcinogenic and mutagenic effects [13].

the excessive activation of free radical 
oxidation is a typical pathological process that 
occurs with a variety of damaging effects on 
the body and diseases. the excessive produc-
tion of ros especially in combination with a 
lack of compensatory capabilities of antioxi-
dant defense systems can lead to the develop-
ment of new and / or exacerbation of already 
existing pathological changes in the body. 
Consequently, the damaging effect of ROS is a 
significant factor in the development and pro-
gression of various diseases [13, 14].

the imbalance in the system “oxidants – 
antioxidants” caused by the excessive increase 
in ros production and / or a decrease in aop 
activity contributes to the development of oxi-
dative stress (os). it should be noted that today 
the OS is considered as a nonspecific patho-
logical process accompanying almost any dis-
ease. os plays the most important role in the 
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molecular mechanisms of the pathogenesis of 
lung diseases that associated with anatomical 
and physiological features of the respiratory 
system, as well as exogenous and endogenous 
activation factors of free radical processes 
(frp) in the respiratory tract.

from the point of view of the possibility of 
the free radical oxidation processes, the respir-
atory system occupies a special place [1, 2, 7, 
11, 12, 13, 19]. in the lungs the tissues interact 
directly with oxygen – the initiator and oxida-
tion participant, which penetrates the mem-
branes of the alveoli. pulmonary tissue is rich 
in unsaturated fatty acids which are a substrate 
for lipid peroxidation (lpo). alveolar mac-
rophages and other phagocytes in inflamma-
tion, action of dust particles and various pollut-
ants are activated and released ros initiating 
lpo. the peculiarity of the functioning of the 
lungs is the constant direct action of the oxy-
gen medium on the elements of the lung tissue 
with the substrate and oxidation initiators [1, 2, 
7, 11, 12, 13, 19]. 

many unfavorable environmental factors 
(tobacco smoke, radiation and ultraviolet radi-
ation, air pollution from transport and industri-
al emissions), xenobiotics (drugs, anesthetics, 
industrial solvents, pesticides, etc.), infectious 
agents (viruses, bacteria and parasites), exces-
sive physical exertion, stress, etc. [19] also 
contribute to the intensification of FRP.

much attention is paid to mitochondrial 
and microsomal oxidation, xanthine oxidase, 
arachidonic acid metabolism, mutations of 
the enzymes of the microsomal monooxyge-
nase system – cytochrome P 450 1A1, 1 ёA2, 
1a6, 2E1, microsomal epoxidehydoldase, an-
tioxidant system – extracellular superoxide 
dismutase, glutathione s-transferase, glutama-
transferase, glutathione peroxidase, etc., as 
well as no synthase gene.

the main types of reactive molecules gen-
erated in cells include ros, active forms of 
nitrogen and their derivatives. ros include 
superoxide anion radical (o2-), hydroxyl radi-
cal (oh), peroxyl radical (ho2) and alkoxy 
radical (ro). in the process of chain reactions 
such derivatives of ros as hydrogen perox-
ide (h2o2) and lipid peroxides (rooh) are 
formed. ros include nitric oxide (no) and 
peroxynitrite (onoo-) [13].

The formation of ROS is a consequence of 
the incomplete (1-, 2-, 3- electron) restoring 
of molecular oxygen instead of the complete, 
4-electron, leading to the formation of water. 
the process of complete restoring of oxygen to 
h2o is more energy-dependent than the pro-
cesses of incomplete restoring.

The inflammatory cells in the lungs release 
a superoxide anion forming hydrogen peroxide 
by means of superoxide dismutase or sponta-
neously. these ros can themselves take part 
in the modification of macromolecules. Be-
sides they produce stronger oxidizers – no, 
hypochlorite, peroxynitrite which are capable 
of damaging proteins, lipids, nucleic acids. 
The oxidative modification of proteins causes 
the appearance of antigenic properties. the 
oxidation of lipids leads to the appearance 
of chemtractants increasing the migration of 
phagocytes to the place of their formation. 
thus the activation of phagocytes can sponta-
neously growth and form the “vicious circle” 
in the lesions [14].

taking into account the mechanisms of 
initiation and features of development of frp 
in lung diseases as well as the ways of their 
correction for the purpose of effective patho-
genetic therapy, it is necessary to determine the 
oxidative status of the patient for each specific 
disease and prescribe antioxidant agents, in-
fluencing the specific links of the processes of 
free radical oxidation. 

bronchopulmonary impairments occupy 
one of the leading places in children morbidity 
at any age. they have a special importance due 
to its prevalence and frequency of manifestation 
for transbaikalia with its climatic and natural 
specificities. The direct contact of the respirato-
ry mucous membrane and the environment with 
a large number of damaging factors (bacteria, 
viruses, smoke, dust, toxic gases) stimulates the 
development of various reactions – inflamma-
tory, allergic, irritative, etc. current pathology 
as the genesis of most diseases is based on the 
essential role of free radical activation process-
es. Their intensification causes an imbalance in 
the “lp – antiradical protection (arp)” system 
and influences the character of pathological 
shifts [20, 13, 14, 18].

bronchoalveolar lavage and lung biopsy 
should be empathized among the methods of 
bronchial examination. but their use is limit-
ed due to the presence of certain deficiencies. 
studies of the exhaled air condensate (Eac) 
as a medium reflecting the state of metabolism 
in the respiratory system and in the body as 
a whole are widely put into the clinical prac-
tice [1, 2, 7, 11, 12, 9, 10, 21]. the expirate use 
gave the possibility to estimate the intravital 
state of the damaged respiratory organs in chil-
dren [3].

Materials and methods of research
we examined 168 children with nonspe-

cific respiratory diseases at the age of 3 to 
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15 years (there were no significant differences 
in age groups). among them: 29 children with 
acute respiratory viral infection (arvi) of 
moderate severity, 48 with acute simple bron-
chitis (asb), 31 with acute pneumonia (ap), 
32 with recurring bronchitis (rb) and 28 with 
asthmatic bronchitis (ab). the control group 
included 49 children with the same age, gen-
der and without signs of damaged respiratory 
system.

the materials for the study were Eac 
and blood serum. the expirate collection was 
performed according to the method of g.i. 
sidorenko [16]. the following parameters 
were studied in the condensate: total lipids 
(tl) [5], acylhydroperoxides of lipids [6, 
10], substances reacting with thiobarbituric 
acid or tba-active products [15], antioxidant 
activity (aoa) [6, 10]. in the blood serum 
total lipids were determined using the “bio-
lachema-test” kits, acylhydroperoxides of 
lipids [8], tba-active products [6, 10], and 
aoa serum [16].

the processing of the results was carried 
out by the method of variational statistics, stu-
dent’s t test and correlation analysis. statistical 
calculation of all parameters was performed 
with the computer.

Results of research and their discussion
many non-respiratory functions of the 

lungs assume their intensive involvement 
in the lipid metabolism [19]. we registered 
an increased elimination of tl with vapors 
of the exhaled air. thus in arvi this indica-
tor was increased by 17.3 %, in case of asb 
by 49.6 % (p < 0.001), in acute pneumonia 
(AP) – by 107.1 % (p < 0.001), that confirms 
the intensification of destruction processes in 
surface-active phospholipids in the alveolar 
lining. this increased parameter was differed 
in rb – by 75.2 % (p < 0.001) and in ab – by 
88.0 % (p < 0.001) from the control values. 
the content of acylhydroperoxides of lipids 
in the exhaled moisture during clinical mani-
festations was 112.3 % in patients with arvi, 
169.1 % with asb, and 204.0 % with ap. the 
same indicator in the stage of exacerbation of 
rb increased to 184.6 %, and ab to 205.1 %. 
the content of tba-active products increased 
more in comparison with the initial products 
of lp. thus its increase in arvi was 66.9 % 
compared with the control, in the case of asb 
by 103.6 % and in the height of the pneumonic 
process by 270.5 %. this indicator increased 
in rb by 231.6 % and in children with ab by 
307.6 %. the reconvalescence period of all 
nonspecific lung diseases (NLD) forms was 

characterized by the decreased values   of these 
parameters except patients with ab. the in-
crease (66.1 %) of tba-positive material was 
observed in these patients in comparison with 
the stage of exacerbation. however biochemi-
cal normalization of lipid peroxidation param-
eters was registered during this period only in 
arvi. the performed studies of condensate 
showed that the activation of lipid peroxidation 
processes, depending on the form and period 
of the disease was marked both in acute and 
recurrent respiratory diseases in children.

the antioxidant activity of expirate de-
creased at the peak of the disease by 27.9 % in 
patients with acute respiratory viral infection, 
by 32.9 % in persons with asb and by 13.3 % 
in patients with ap. it was reduced greatly in 
rb and ab to 48.7 % and 44.9 % respectively, 
relative to the control figures. The AOA level in 
children with arvi, asb, rb and ab during 
the stagnation of clinical manifestations wasn’t 
changed significantly. In AP despite clinical 
radiologic repair there was a decrease of this 
parameter in 2 times compared to the peak pe-
riod. the lowest values   of antioxidant activity 
in the remission phase were established in pa-
tients suffering from ab.

the shifts of peroxide homeostasis in the 
blood serum had similar parameters as in the 
EAC. However the intensification of free radi-
cal processes at the level of the body was less 
expressed than in exhaled air vapors.

thus at the peak of clinical manifesta-
tions, the content of acylhydroperoxides 
of lipids increased by 1.3; 1.4; 1.6 and 1.9 
times in patients with arvi, asb, rb and 
ab respectively. in ap the increase of serum 
acylhydroperoxides of lipids was registered 
at 140.5 % compared with the control. the 
growth of tba-active products in the blood 
in acute respiratory diseases was in the range 
from 39.2 % to 243.2 % compared to the 
healthy people. in rb and ab it was 241.9 % 
and 317.6 % respectively. there were no sig-
nificant differences between the above indi-
cators in various stages of the disease in all 
forms of bronchopulmonary pathology.

the total antioxidant activity of blood se-
rum in children with arvi remained within 
the normal range. in case of asb this indica-
tor was reduced by 5.0 % and the develop-
ment of pneumonia caused its fall by 24.7 % 
relative to normal values. for patients with 
recurrent respiratory pathology this param-
eter decreased by 35 % for both nosological 
forms. AOA fluctuations at the periods of 
convalescence and remission were unreliable 
in all subjects.
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a comparative analysis of the above data 
showed the advantage of studying the compo-
nents of the “lp-antioxidant” system in Eac 
in comparison with the same data in serum. 
among all nosological forms nld with more 
intensification of free-radical processes in the 
pulmonary surfactant system was registered in 
children with ap and ab. it should be noted 
that the peak of the pneumonic process was 
characterized by a marked increase in the se-
rum of acylhydroperoxides of lipids compared 
to expirate. the antioxidant barrier of the lungs 
was impaired a bit. to our mind this circum-
stance could be due to the increased concentra-
tion of antioxidants in the depot of lung tissue, 
including α-tocopherol. It forms complexes 
with unsaturated acyls of surface-active phos-
pholipids, increasing the packing density. it 
prevents the formation of free radicals lipids. 
on the other hand the metabolic stimulation of 
alveolar macrophages stimulates the synthesis 
of endogenous antioxidants which provides a 
high antiradical status in the pulmonary sur-
factant system in the peak of the disease in ap. 
during the period of convalescence from ap 
the low level of water and fat soluble pulmo-
nary membrane protectors is not able to pro-
vide the organ protection from the destructive 
effect of lp products. depletion of the antioxi-
dant reserve of the lungs is associated with un-
controlled consumption of neutralization fac-
tors for lipoperoxides and free radicals.

thus it can be stated that the vapor conden-
sation of exhaled air as a method of diagnosing 
respiratory diseases is simple, widely available 
both in polyclinic and at the in-patient depart-
ment, non-invasive that especially important in 
pediatric practice.

References
1. alyakrinskaya m.d. the value of determining the indi-

ces of lipid peroxidation in the exhaled air condensate in the di-
agnosis and prognosis of out-patient department and nosocomial 
fan-associated pneumonia: author’s abstract. diss. ... cand. of 
medical sciences / alyakrinskaya marina dmitrievna. – chely-
abinsk, 2007. – 16 p.

2. anaev E.h. investigation of the exhaled air condensate 
in pulmonology: a review of foreign literature / E.h. anaev, 
A.G. Chuchalin // Pulmonology. – 2002. – № 2. – P. 57-66.

3. analysis of the exhaled air condensate as a method of 
differential diagnosis of the respiratory system pathologies in 
newborns / a.s. Kononikhin, a.yu. ryndin, K.yu. fedorchen-
ko [and others] // doctor. ru. – 2017. – no. 3 (132). – p. 31-36.

4. andreeva l.i., Kozhemyakin l.a., Kishkun a.a. modi-
fication of the method for determining lipid peroxides in a test 

with thiobarbituric acid // Laboratornoe Delo. – 1988. – № 11. – 
p. 41-43.

5. bestuzheva s.v. biochemical study of non-respiratory 
function of the lungs according to the condensate of exhaled 
air vapor in healthy persons, patients with lung diseases and 
in cardiovascular pathology: methodical recommendations /  
s.v. bestuzheva. – minsk, 1985. – 17 p.

6. comparison of various approaches to the determination 
of lipid peroxidation products in heptane-isopropanol extracts 
of blood / i.a. volchegorsky, a.g. nalimov, v.g. yarovinskii, 
R.I. Lifshits // Voprosy Meditsinskoj Khimii. – 1989. – № 1. –  
p. 127-131.

7. Diagnostic significance of medium-volatile organic 
compounds in the exhaled air condensate in bronchial asthma 
and chronic obstructive pulmonary disease / Т.N. Anokhin,  
E.h. anaev, a.i. revelsky [and others] // pulmonology. – 
2011. – no. 4. – p. 71-75.

8. gavrilov v.b., mishkorudnaya m.i. spectrophotometric 
determination of lipid hydroperoxides in blood plasma // labo-
ratornoe Delo. – 1983. – № 3. – P. 33-36.

9. Khyshiktuev b.s., Khyshiktueva n.a., ivanov v.n. 
methods for determining the products of lipid peroxidation in 
the condensate of exhaled air and its clinical significance // Klin-
icheskaya Laboratornaya Diagnostika. – 1996. – № 3. – P. 13-15.

10. Khyshiktuev b.s., ivanov v.n., Zhits m.Z. the state of 
free radical processes in the pulmonary surfactant system in pa-
tients with chronic bronchitis // voprosy meditsinskoj Khimii. – 
1991. – № 1. – P. 79-82.

11. Klimanov i.a. mechanisms of formation of exhaled air 
condensate and markers of oxidative stress in pathology of the 
respiratory tract / i.a. Klimanov, s.K. soodaeva // pulmonol-
ogy. – 2009. – no. 2. – p. 113-119.

12. Kolesnikova l.i. condensate of exhaled air / l.i. Kole-
snikova, b.s. Khyshiktuev. – irkutsk, 1999. – 136 p.

13. lankin v.Z. free radical processes in norm and in 
pathological conditions: manual for doctors / v.Z. lankin,  
a.K. tikhaze, yu.n. belenkov. – 2nd ed. – m.: rKnpK mZ rf, 
2001. – 89 p.

14. oxidative stress: pathological conditions and diseases / 
E.b. menshikova, n.K. Zenkov, v.Z. lankin, v.a. trufakin. – 
novosibirsk: arta, 2008. – 101 p.

15. ritaboh a.E., chaleoner d.r., williams r.h. the test 
of determination of malonyl-dialdehyde with tba // proc. soc. 
Exper. biol. med. – 1986. – vol. 187. – p. 647.

16. sidorenko g.i., Zborovsky Z.i., levina d.i. surface-
active properties of the exhaled air condensate (a new way of 
determining lung function) // terapevticheskij arkhiv. – 1980. – 
№ 3. – P. 65-68.

17. spektor E.b., ananenko a.a., politova l.n. deter-
mination of the general antioxidant activity of blood plasma 
and cerebrospinal fluid // Laboratornoe Delo. – 1984. – № 1. –  
p. 26-28.

18. skulachev. v.p. oxygen and the phenomena of pro-
grammed death / V.P. Skulachev. – М.: IMBH RAMN, 2000. – 
120 p.

19. syromyatnikova n.v. metabolic activity of the lungs / 
n.v. syromyatnikova, v.a. goncharova, v.v. Kotenko. – l.: 
medicine, leningrad department, 1987. – 164 p.

20. vladimirov yu.a. physicochemical basis of cell pathol-
ogy / yu.a. vladimirov. – m., 2001. – 95 p.

21. yakovleva o.a. diagnostic possibilities of studying the 
condensate of exhaled air // terapevticheskij arkhiv. – 1990. – 
№ 3. – P. 102-107.



EUROPEAN JOURNAL OF NATURAL HISTORY № 4, 2018

80 Pedagogical sciences

thE rolE of thE tEachEr in casE mEthod 
1Kabenova d., 2uskenbaeva s., 2aubakirova g.

1L.N. Gumilyov Eurasian National University, Astana;
2Karaganda Economic University of Kazpotrebsoyuz, Karaganda, e-mail: symbat_uskenbaev@mail.ru

the article is devoted to nowadays-actual problem of forming critical thinking of students. the authors cover 
the application of the case-method in the practice of teaching language subjects. the work on situations the student 
can meet in future practical activities, promotes the acquisition of the basics of professional competencies, shapes 
cognitive interest and positive motivation for studying, with special emphasis on the functions of the teacher, whose 
activities are determined by the modern tasks of the education system. the article gives examples of the use of the 
internet resources, their application in the out-of-class individual work of the students in the educational process. 
The various activities of the teacher and student contribute to the actualization of quasi-professional communication, 
focused on the formation of the linguistic competence of the future specialist (networking skills, competent business 
correspondence, enhancing the culture of international business communication). such a vision of the article will be 
interesting to specialists in the field of language disciplines.

Keywords: critical thinking, case method, online resources, teacher activities

in president n.a. nazarbayev’s message 
entitled “the third modernization of Ka-
zakhstan: global competitiveness”, the fourth 
priority of the development of our state is the 
improvement of the quality of human capital. 
an integral and important part of human capi-
tal is an education whose role is particularly 
significant in the new model of the country’s 
economic growth. the tasks of the education 
system are the development of the abilities of 
critical thinking and the skills of independent 
information search. a priority direction is the 
formation of it knowledge [1]. 

with regard to the president’s targets, case 
method, in our opinion, as an interactive meth-
od of training, meets the requirements for the 
education system. case method is a synthesis 
of problem-based learning, information-com-
municative technologies and research method. 
this method, which ensures the application 
of theoretical provisions in practice, is popu-
lar in modern higher education in connection 
with the orientation of graduate preparation for 
market inquiries. Work on situations that can 
meet the student in future practical activities, 
promotes the acquisition of the basics of pro-
fessional competencies, shapes cognitive inter-
est and positive motivation for learning.

the source of case creation is life itself “in 
all its diversity”, an education that defines the 
goals and objectives of education and upbring-
ing, a science defined by analytical activity, a 
system approach and other scientific methods. 
in accordance with this, the cases are divided 
into practical, educational and research. a 
practical, “current” model of the situation, can 
be reduced to training of students, knowledge 
retention, skills and behavior skills (decision-
making) in this or that situation. the training 

case reflects typical situations that a student 
may face in life. a feature of the training case 
is the priority of educational and upbringing 
aspects. the research case is aimed to form-
ing the skills of information retrieval, carrying 
out scientific activity, therefore it is aimed at 
“strong” students [2]. 

Fiction, journalistic and scientific litera-
ture make it possible to create cases that can 
be used in the study of pedagogy, psychology, 
disciplines of the legal and economic cycles, 
almost all general educational disciplines. ma-
terials from the media increase the cognitive 
interest of students, actualize knowledge of the 
chosen profession. In addition, works of fic-
tion contribute to the formation of spiritual and 
moral values. Scientific articles, monographs 
contribute to a detailed understanding of a 
question, give descriptions of phenomena from 
various aspects. the case must be based on real 
events that cause students’ interest. such cases 
can cause a feeling of empathy, contain prob-
lems that students understand.

case method has its inherent characteris-
tics. a.m. dolgorukov refers to the advantages 
of the case-study method to the acquisition of 
skills in solving practical problems, teamwork 
skills, improving the skills of generalizing 
the results of work and its design, discussion 
skills [3].

the method of teaching is understood in 
didactics as an orderly way to achieve educa-
tional and upbringing goals. there are three 
large groups of methods in modern didactics:

1) methods of organization and implemen-
tation of the educational process (verbal, visu-
al, practical);

2) methods of stimulating and motivating 
educational and cognitive activities (methods 
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of stimulating interest in learning – motivation, 
cognitive games, learning discussions, meth-
ods of stimulating debt and responsibility – a 
method of explaining the subject purpose, re-
quirements for subject learning, encouraging 
and punishing in learning);

3) methods of control and self-control 
(methods of oral control and self-control, writ-
ten control and self-control, methods of labora-
tory and practical control and self-control) [4].

the case method can be thought as a com-
plex system in which simple methods of cog-
nition are integrated. it includes modeling, 
“brainstorm”, problem method, presentations, 
description methods, classifications, discus-
sion, game methods that fulfill its role in the 
case-method.

let’s consider the stages of work on the 
case and the methods used in them.

1. Preparation for the lesson by the teacher 
and students

at this stage, the most important are the 
questions that need to be studied and examined. 
the teacher formulates “problems”, focusing 
on the purpose and objectives of the forthcom-
ing activity. while determining the content of 
work, it is necessary to take into account the 
specific features of the audience perception of 
the educational material. Systemic, sequential 
submission of questions, its classification, allo-
cation of reference schemes, tables, etc. facili-
tates the successful solution of case-problems.

Establishment of a list of recommended lit-
erature has considerable importance, which is 
necessary for students to learn a topic.

2. Individual independent work of students 
with a case. in preparation for practical situation 
solution, the students work with the teaching 
and methodological support, provide and study 
additional information (related facts, positions, 
options, alternatives) for the solid grounding of 
the educational topic material, tasks.

it can be work in libraries, with the internet 
base, interviewing of practitioners, etc. stu-
dents become visual, distributing or other il-
lustrative material, booklets “work with case”, 
a list of recommended literature.

it is important to start designing a lesson 
plan after having a clear purpose, objectives, 
content, methods and forms of work. 

3. The organizational part of the lesson 
consists of presenting the topic, purpose and 
procedure of the lesson, giving the case. it is 
recommended in cases to give a detailed de-
scription of practical situations, accurately put 
the questions, specify tasks.

4. Verification of the absorbing of theoreti-
cal material on the topic. before proceeding to 

work on solving the case situation, it is nec-
essary to check the level of absorbing of the 
theoretical material. methods to verify the as-
similation of new material can be an oral fron-
tal interview, cross-checking, work on cards, 
testing, etc.

5. Student teamwork. teamwork on the 
case-situation develops the ability to cooper-
ate, collectivism, creates responsibility, instills 
skills of self-control and self-evaluation [2].

the most optimal for teamwork, in our 
opinion, is the method of “brainstorm”, which 
stimulates the creative activity of students. the 
result is the issuing of a wide variety of ideas 
by students in certain period of time.

the next method is a creative analysis of 
ideas in order to find a constructive addressing 
of the problem. 

a special place in teamwork has a discus-
sion, where students present options of the 
situation solution, arguing. at this stage of the 
work, the skills of putting a question, arguing 
the answer are improved. students come with 
arguments, listen to others, analyze the result, 
design and model the solutions and actions. 
During the discussion, students find contradic-
tions, mistakes, inaccuracies, defend the opin-
ion of the team.

the result of the discussion is the adoption 
of a single, most optimal solution, the forma-
tion of skills of solving non-standard problems 
and the development of logical thinking.

6. Registration of the results of work by the 
students. at this stage students presenr results 
of the work and use the presentation as an effec-
tive way of information of presenting. widely 
distributed multimedia presentations are slides 
containing a few fragments of texts, drawings 
and the illustrative part (images). according 
to scientists n.v. akimova, yu.a. bessonova, 
the usage of presentation in the study of speech 
or linguistic material allows to structure it by 
highlighting key issues (linguistic terms, cat-
egories) using color, changing the font, head-
ing, etc. the presentation in russian language 
classes assumes the active creative activity of 
students: collecting and processing material, 
streamlining information, creating slides, pro-
ject defence and project discussing. the ability 
to present an intellectual product, to show its 
merits, maximizes the skills of public activity 
and participation in the discussion, becomes a 
demonstration of speech and logical skills of 
students. communicative moment according 
to the opinion of scientists is one of the keys 
in the process of such training activities and 
involves the development of appropriate lan-
guage competencies [5].
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7. summing-up by teachers.
different methods of conducting studies 

using the case method suggest different ap-
proaches to student evaluation. when applying 
the case method, students’ abilities are evalu-
ated to analyze a specific situation, to make a 
competent decision, to think logically, there-
fore, the score is shown for the discussion or 
presentation, measured by the level of student 
activity, for the prepared written works. it is 
necessary to pay attention to the novelty and 
originality of the problem solution, the brevity 
and clarity of the presentation, the quality of 
registration of the problem solution, the ethics 
of the discussion, the activity of all the team 
members [2].

the role of the teacher in the application of 
case method is enormous. the activity of the 
teacher, who uses the case-method in his prac-
tice, – creativity, which promotes the develop-
ment of students’ critical thinking. to create an 
interesting case, questions for its analysis, the 
teacher should conduct creative work, which 
includes research, methodical and constructive 
activities. versatile pedagogical activity con-
sists of several interdependent functions.

1. an epistemological function that is asso-
ciated with the formation of new knowledge in 
the taught discipline and methods of teaching 
and upbringing.

2. The design function assumes the defini-
tion of the specific content of the work, the im-
plementation of which will ensure the planned 
result. it is connected with the creation of a ho-
listic model, consisting of logically interrelated 
goals, specific tasks, content, methods, tools, 
curriculum of teaching. design function of the 
teacher also includes consideration of inter-
ests, motives, degree of their satisfaction with 
students, taking into account the material base 
of the university. the creative activity of the 
teacher facilitates the systematic synchronous 
use of instructor-led and extracurricular time, 
in which the optimal methods and methods of 
instruction are applied. 

3. prognostic function, which involves the 
setting goal of the activity and its tasks, the 
prediction of the result, the consideration of 
possible deviations from the intended goal, the 
definition of the stages of activity, the distribu-
tion of time, the planning of optimal activity.

4. the organizational function, through 
which various stages of the organization of the 
educational process are realized. it is important 
to emphasize the activity of the teacher in the 
audience, where he introduces the opening and 
closing words, divides the group into teams, 
says the topic theme, determines the discus-

sion questions, supports the business mood in 
the audience, assesses the students’ contribu-
tion to the search for information, and analysis 
of the situation. when advancing the topic and 
issues of discussion, it should be remembered 
that case analysis and the ability of students to 
find an effective form of presenting the result 
of search activity in the audience is a difficult 
stage of the lesson. in this regard, the teacher 
needs to teach off-site advisory activities. the 
teacher can constantly support students’ inter-
est, set the pace and direction of the lessons.

5. communicative function, which is ori-
ented to the subject-subject relationship be-
tween the student and the teacher. case method 
promotes effective learning through active 
participation of students. communicative ac-
tivity of the teacher involves the providing of 
a culture of interpersonal communication for 
students, building communication based on 
trust, empathy, cooperation. teacher teaches to 
create and develop relationships in a positive 
emotional mood, to establish contact and to 
correct the situation of communication, to de-
velop the ability to persuade, immediately for-
mulate thoughts. in this regard, it is important 
to have a tolerant attitude towards the student 
and the ability to delicately criticize.

6. Educational function, which aims to 
form the spiritual and moral values of the stu-
dent, his general and professional socializa-
tion. in the implementation of this function a 
huge role is played by the teacher’s diplomacy, 
his ability to “catch” the mood, the true moti-
vation of the student. 

the purpose of carrying out case studies 
is to organize the work of students in the se-
lection, systematization, analysis of the mate-
rial to prepare for the performance of research 
work. the teacher realizes the presentation of 
the course, determines the terms and methods 
for performing assignments, introduces the as-
sessment system to the students, divides the 
group into teams, and so on. there is a con-
fronting into the problem situation. in regard to 
the lack of time, the control over the completed 
tasks of the case can be organized remotely. 
course materials are posted on the training 
site. students can use the internet communities 
as a platform for tasks discussion; here also the 
results of team work are published. the teacher 
observes the activities of students, reviews the 
work, corrects inaccuracies and determines 
the readiness for the final presentation of the 
case. the process of work on the case should 
not only teach students to find the necessary 
information, find the optimal solution to the 
problem, but also replenish the case file with 
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their own problem situations, thereby placing 
the student in the rank of ally, active figure in 
the learning process. here is an example from 
our practice of using case studies in russian 
language lessons.

the purpose of our work was to pose the 
questions, to form a hypothesis hypotheses, to 
shape a plan for self-paced study materials to 
the topic with which students worked in librar-
ies. one of the objectives of the lesson was the 
promotion of electronic learning technologies, 
and therefore the electronic copyright textbook 
of s. uskenbayeva was actively used on the 
lessons. the content of practical tasks, tests 
and text was enriched with information about 
the scientific discoveries of medicine. The 
teams worked with great interest, because the 
tasks of the electronic textbook were focused 
on the students’ cognitive activity. Except 
demonstrating the team method of teaching, 
the teacher also used problem training apply-
ing various means of internet technology. the 
usage of scientific and research activities in the 
teaching and cognitive process is facilitated 
critical thinking creation. a case method was 
used to implement this goal, which is often 
used for distance learning. the topic of discus-
sion and subsequently of student research work 
was the problem of abortion among youth. 

integration of the means of internet tech-
nologies into the educational process is pos-
sible with the use of e-mail, participation in 
forums, chatting, etc. the students partici-
pated in the 7th international student scien-
tific Forum, which was held in Moscow. The 
scientific works generate great interest of the 
participants and were discussed in the studied 
language, which actualized cognitive activity 
also in extracurricular time. students improved 
their writing skills, worked with network re-
sources, with the help of which the tasks set by 
the teacher were solved. these means have a 
great pedagogical potential in the educational 
process of higher education: their integration 
contributes to the better professional train-
ing of future specialists. on the lessons were 
showed the internet resources exhibited in the 
“russian language” community, which was 
created by students and used in extracurricular 

individual work of students in the learning pro-
cess: 1. hotlist (list of internet sites according 
to study topic); 2. multimedia scrapbook (a list 
of multimedia resources with links to photos, 
audio files, video); 3. Subjects samples (links 
to text and multimedia materials with discus-
sion of acute social and conversation topics); 
4. webQuest (research activities of students 
on the discussed topic using internet resourc-
es) [6].

versatile work contributed to the actual-
ization of quasi-professional communication, 
focused on the formation of the linguistic 
competence of the future specialist (skills of 
business communication, competent business 
correspondence, enhancing the culture of in-
ternational business communication).

this experience is one of the ways to solve 
the problems posed by the modern education 
system. 

we believe that the professionalism of the 
teacher includes the unity of his theoretical 
and practical readiness for the implementation 
of pedagogical activity and characterizes his 
creative potential. the functions of the teacher, 
identified in the article, are the mechanism for 
realizing the tasks in inculcating critical think-
ing, the ability to independently search for in-
formation, it knowledge generation.
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teaching psychology and pedagogics in 
technical and other institutions of higher edu-
cation (except teacher training schools) is pro-
vided for in the elective component of federal 
state Education standards of higher Education 
(fsEs hE).

so why the high interest in psychology and 
pedagogics among educational community and 
fsEs developers? what subjects does psy-
chological and pedagogical training of future 
engineers include? what goals and objectives 
do they pursue? what role do psychology and 
pedagogics play in the organization of educa-
tion process? the article tries to answer these 
questions.

first of all, let’s consider the relevance of 
psychological knowledge for life of a mod-
ern human (including students and special-
ists). psychology is the only science studying 
the inner world of human, the world of psy-
chic phenomena, processes, properties and 
states. gaining psychological knowledge is 
necessary for self-exploration and reflexive 
actions. Every young man should understand 
the specifics of his own psyche – motivation, 
psychic processes, perception, memory and 
cogitation, emotion, temperament, habitus, 
abilities, etc. Reflexive conscious and behav-
ior of human intends implementation of the 
following actions – self-analysis, self-control, 
self-evaluation, self-criticism, self-direction, 
self-evolution, etc. it is thought that human 
self-consciousness should not be limited to 
only self-perception, awareness of individual 
psychological attributes. it is important for a 
person to find his place in the group or collec-
tive, to define goals and objectives of his activ-

ity, to make relationships with other people, to 
develop his view on the problems, events and 
situations. self-consciousness implies know-
ing of one’s own nationality (national self-
consciousness), mastery of mother tongue, 
knowledge of history and culture of one’s own 
people, sense of pride in fatherland, etc.

psychological knowledge helps to know 
better the inner world of other persons, to un-
derstand mentality of other people – members 
of the family, friends, fellow students and oth-
ers with whom the student (specialist) inter-
acts. studying human psyche means identify-
ing and evaluating his psychological attributes, 
state, orientation, relationships and aspects of 
cognition, emotion and volition. on the basis 
of this knowledge he builds relationships with 
other people, chooses the proper behavior, the 
tone of conversation, etc. 

Knowing elementary psychology and 
pedagogics the student can organize better his 
study, control and evaluate his knowledge, cor-
rect in time his actions of doing homework. 
learning activity is known to be based on men-
tal processes of attention, reception, memory, 
and thinking. Knowledge of details of these 
processes enables enhancing cognitive activ-
ity and improving performance. Every student 
should realize the structure of learning and 
cognitive activity (subject, goals, means, ac-
tions, operations and result). these elements 
should be scheduled and implemented in all 
forms of education. at classroom studies they 
are explained by the teacher, during unsuper-
vised activities they are defined and studied by 
the student on the base of the knowledge of ac-
tivity psychology [2].
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the education program on psychology 
and pedagogics provides for the study of the 
following: the subject and objectives of the 
discipline, personality psychology, cognitive 
psychical processes, nature and regularities of 
education process, methods and procedures of 
study. as result of study the students should 
know: the relevance of psychological and ped-
agogical knowledge in modern specialists’ life; 
nature and structure of psyche; aspects of the 
processes of perception, attention, memory and 
thinking; psychological structure and personal-
ity psychological features; nature and structure 
of activity and communication; psychological 
phenomena and processes in a small group; 
nature, structure and regularities of education 
process. the students should be able to reveal 
the content of these problems so as to use the 
knowledge in their reflexive activities: for im-
provement of study and communication, so-
lution of conflicts, etc. Besides, the students 
perform different creative tasks which refer to 
unsupervised activities: drawing up a self-con-
cept (psych profile), psychological profiling of 
other people, description of the structure of a 
specific activity, drafting the texts of dialogues, 
socio-psychological profiling of the team (col-
lective). 

Based on findings of the study of psycho-
logical and pedagogical training of future en-
gineers, we have proved and confirmed by ex-
periment the hypothesis that psychology study 
needs to continue at undergraduate level. the 
fact is that specialists while working commu-
nicate with managers of various levels, col-
leagues, workers and solve together different 
problems. In this context the significance of 
psychological aspects of interpersonal commu-
nication, skills of interaction, joint decision-
making, proper responsibilities allocation in-
crease greatly. many young specialists become 
leader personnel soon after graduation of the 
institute or a bit later. Market economy requires 
new culture of management from modern lead-
ers. the main objective of the manager is to 
create conditions for good performance and 
social development of every worker and the 
whole team (organization). for this to succeed, 
the manager should know the nature of work 
and techniques (goals, means, process, etc.) on 
one hand, and workers (employees), their qual-
ification, abilities, incentives, character traits 
and other attributes on the other hand.

psychological background of the manager 
makes it possible for him understand himself 
and other people, first of all employees. The 
knowledge of psychology helps him to bet-
ter interact with people, establish emotional 

contact, influence if necessary, communicate 
effectively, supervise the staff, establish a fa-
vorable psychological climate in the team (col-
lective), and develop positive reinforcement of 
work and creative activity.

Thus, future specialists of all profiles 
should have organizational and managerial 
skills. in view of this the organizational and 
managerial activities are included in fsEs for 
all master’s programs. a connected problem in 
this regard is training process design. an edu-
cation program for discipline “psychology of 
management” has been developed and imple-
mented at our university by the department of 
social science and technologies to address this 
problem. the program incorporates the follow-
ing subjects: social and psychological profile 
of the manager, psychology of manager’s ac-
tivity, employees’ incentive, business commu-
nication, personnel psychology, management 
decisions and execution. the unsupervised ac-
tivity of students includes along with study of 
source material the following creative activity: 
social and psychological profiling of the direc-
tor, his management activity analysis, social 
and psychological profiling of the team, labor 
incentive, development of an activity scenario, 
drawing-up a management decision-making 
plan (through the example of resolving any 
problem) [4].

we have developed a study guide for this 
subject. while explaining the importance of 
psychological knowledge for engineering one 
should mention engineering psychology. as it 
is known, the developers of current technolo-
gies must take into account all human factors: 
human and environmental safety when in 
operation, automated control system opera-
tor’s specific mental processes, performance 
and exhaustion, comfort, etc. At the conflu-
ence of engineering, psychology and design 
there emerged ergonomics which is meant to 
improve labor environment during designing 
man-machine system. with this in mind, we 
have included “Engineering psychology and 
ergonomics” into curriculum of some engi-
neering subjects. it encompasses such topics as 
subject and objectives of the course, operator’s 
activity in “man-machine” system, operator’s 
psychological characteristics, engineering and 
psychological development of operator’s activ-
ity, operators training, etc.

Graduates with master’s degree are eligi-
ble to teach at vocational schools of all levels. 
They should have psychological and pedagogi-
cal competency. one of the main education 
subjects aimed at solving this problem is psy-
chology and Education of high school (72h), 
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included into curriculum of master’s courses 
(elective component of education program). 
it embraces the following topics: subject, ba-
sic concepts and objectives of the discipline; 
purpose and content of higher vocational edu-
cation; Federal State Education Standard of 
higher education; vocational education struc-
ture principles; nature and regularities of learn-
ing process; methods and organizational forms 
of education and training of students; modern 
teaching technologies; teacher’s activity and 
personality, etc. psychological knowledge 
comprises: psychology of learning and cogni-
tive activities of students; psychological char-
acteristics of students; student body psycholo-
gy; teaching activities psychology; personality 
of high school teacher; teacher communication 
psychology. the author has published a study 
guide on this subject “psychology and peda-
gogics of high school” which is considered 
to be one of the best textbooks and is popular 
among teachers and masters of universities [5].

the author has a long teaching experience 
which shows that the most effective teaching 
methods are: problem-based learning, group 
methods of problem solving (brainstorming, 
case study, group discussion, gaming), test-
ing (personality examination and evaluation), 
psychological experiment, solution of psycho-
logical and teaching problems, etc. implemen-
tation of group forms and methods of learning 
and cognitive tasks solution is aimed at over-
coming the conflict between teacher-centered 
teaching and team work in industries. work 
activity in industries is known to be collec-
tive, where each specialist should possess such 
qualities as corporate feeling, tact, mutual un-
derstanding, sociability, respect for the opin-
ions of other people, etc. in teacher-centered 
teaching the abilities of the student group and 
cognitive activity potential are not realized, the 
educational importance of training declines, 
organized interaction between students is not 
put into practice. to overcome these shortcom-
ings it is necessary to apply different forms and 
methods of team work at classroom and extra-
curricular activities. implementation of these 
methods implies search activity of students, so 
these methods are called heuristic ones. 

in group learning and cognitive activities 
every student takes an active part in problem 
solving. he interacts with other participators, 
communicates, and shows his well minded 
and emotional attitude, thus realizing his men-
tal potential. the student becomes active and 
thoughtful player. students of small groups 
(3-7 people) have higher; knowledge level; a 
better organized and united group is more ef-

ficient than the same number of people work-
ing alone. group training provides with a sense 
of accomplishment. hypothesizing, listening 
to and taking stock of the opinions of other 
people, compromising, cooperating with each 
other, the students gain experience of deci-
sion-making and professional communication. 
besides, the skills of future professionals are 
formed [1].

It is difficult to overestimate the importance 
of psychology and pedagogics for teaching ac-
tivities. psychological knowledge is necessary 
for the teacher to understand psychological and 
age characteristics of students, for communi-
cation, cooperation, the student group guiding 
and learning activity management. psychologi-
cal knowledge is used by every teacher in de-
velopment of teaching methods and teaching 
materials. during this process the following 
issues emerge and are to be developed: deter-
mining learning needs and students training, 
selecting teaching materials in accordance with 
the education program, choosing adequate 
methods and tools, scheduling of all kinds of 
studies (including extracurricular activities) in 
accordance with the education program, tests 
development for knowledge control and evalu-
ation.

Analyzing professional activities of the 
teacher it cannot go unnoticed that these activi-
ties comprise elements of guidance. there is a 
number of organizational challenges meeting 
which the teacher acts as a leader: a curator, a 
leader of graduate internship, a scientific advi-
sor, a chairman of methodological council, a 
head of department, a deputy head of the depart-
ment, or a head of a scientific laboratory, etc. 
Even if the teacher just gives a lesson – he acts 
as a training provider, as a curator, i.e. as a man-
ager. in order to provide a methodological assis-
tance for teachers and heads of structural units of 
the university we have published a study guide 
“pedagogical management” [1]. it comprises 
the following parts: the subject and objectives 
of pedagogical management, basic theory of the 
discipline, educational organization as a subject 
of teaching activities, educational process as an 
object of management, control of learning and 
cognitive activity of students, cooperation and 
communication of teachers and students, quality 
management, etc.

it stands to reason that the department 
functions go beyond just teaching of psycho-
logical and pedagogic disciplines. teachers of 
psychology and pedagogics carry out research 
on psychological, educational and social is-
sues. as a result of the research, there have 
been defensed four doctoral theses and many  
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candidate’s ones. the articles and monogra-
phies of the authors are published by leading 
publishers of the country. Teachers and assis-
tants of the department are engaged in scientif-
ic and methodological work, the aim of which 
is to provide education process with a com-
plex of educational and program materials, 
teaching aids and information (academic and 
methodological complex). besides, the depart-
ment’s methodological work pursues the fol-
lowing aims: constant improvement of training 
methods; development of new techniques of 
education process arranging; improvement of 
teaching skills, etc.

pedagogization of education process in-
tends constant professional development of the 
university teachers with the active involve-
ment of educational psychologists of our de-
partment. synthesis and analysis of our uni-
versity work experience show that the most 
efficient methods of teachers upgrading are:

aubakirovaregular self-education in order 
to improve professional knowledge of the sub-
ject taught, of pedagogics and psychology, and 
of teaching methods;

– scientific and methodical work aimed at 
development of academic and methodologi-
cal complex and improvement of nature, tech-
niques and organizational forms of education;

– carrying out methodological research;
– teachers’ involvement in scientific con-

ferences and seminars (the ufa state avia-
tion technical university has been hosting an-
nual Education Issues all-Russia scientific and 
methodological conference under the aegis of 
the russian federation ministry of Education 
and Science Research Centre since 1990);

– teachers’ participation in publishing a 
collection of scientific articles ( our University 
publishes annually the collection of research 
papers [3];

– study, synthesis and implementation of 
advanced teaching experience;

– theses writing and defense (master’s, 
candidate’s and doctoral ones) on psychology, 
Pedagogics and Methodology;

– arrangement of pedagogical excellence 
seminars and lectures on psychology and ped-
agogics for young teachers;

– study at advanced training faculty for 
young teachers.

As a rule, the first-year students face the 
problem of adapting to university studies spe-
cifics. This personal adaptation makes up one 
of personality development strategies. adap-
tation as a psychological process of entering 
social, professional environment occurs as the 
environment becomes personal fulfilment area. 

The level of social adaptation of the first-year 
students depends on many factors: personality 
psychological features, nature, business pro-
ficiency, behavior, values-based orientations, 
academic efforts, health, social environment, 
etc. In order to assist the first-year students we 
have published a study guide. it embraces the 
following topics: personality psychological 
features, requirements for a modern specialist, 
professional identity, psychological character-
istics of students, learning activities psychol-
ogy, creativity development, arrangement of 
students learning and research activities, self-
management secrets, etc.

The Ufa state aviation technical university 
has developed the first-year students adapta-
tion measures comprising: student groups for-
mation; curators assignment; student initiation 
ceremony; experienced teachers presentation; 
introduction to the university history and fa-
mous graduates; dormitory consultation or-
ganization by efforts of teachers and senior 
students; declaration of education process 
goals and structure as well as the rights and 
responsibilities of students; teaching of “Psy-
chology and Pedagogics”; curators’, teachers’ 
and senior students’ assistance in arrangement 
of learning activity of student group; interses-
sion efficiency report to monitor extracurricu-
lar activities and render assistance in time.

Curators assigned by the Dean are respon-
sible for educational work with first-year stu-
dents. in fact every teacher takes part in this 
work (worldview and social significance of the 
subject, teacher’s personal influence on the stu-
dents conscious and behavior, teachers’ coop-
eration, etc.). besides, every department uses 
various kinds of educational work involving 
both students and teachers. these include: stu-
dents competitions; “The best student group” 
competition; disputes; hobby clubs; movies 
and theatre-going, visits to museums and ex-
hibitions; celebrities, war and labor veterans, 
production workers meetings; amateur art ac-
tivities; bulletin-board newspapers publishing; 
student dramatics, concerts, discos; participa-
tion in voluntary work, sports competitions; 
tourist rallies; themed nights; participation in 
local, regional and national actions; develop-
ment of students self-management; arrange-
ment of productive labor of students.

thus, we can conclude that psychological 
and pedagogical knowledge in education pro-
cess of institutions of higher education are of 
a great importance. in fact designing and func-
tioning of all elements of education process 
should be based on modern advances in peda-
gogics and psychology.
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however, analysis of national education 
system concerning evaluation of youth psy-
chological culture, communication and labor 
culture in all spheres of social life shows that 
pedagogics and psychology teaching is not 
sufficient. it is time to have a new look at the 
problem of the younger generation psychology 
grounding. lack of psychological knowledge, 
poor communication culture result in conflicts, 
rudeness (in family, at school, in the military 
and at enterprises), alcohol abuse, family dis-
ruption, etc. violent behavior increase is seen 
among young people during sport events, meet-
ings and festivals. Juvenile crime becomes an 
area of strong concern.

Psychological knowledge is of great im-
portance for schoolchildren occupational 
guidance as well. currently the problem of 
occupational guidance for schoolchildren is 
partly solved through profilization (introduc-
tion of profession-oriented subjects). the rus-
sian federation ministry of Education and sci-
ence has established 11 specialties including 
physics and mathematics, science, informa-
tion technology, industrial technology relevant 
to engineering. the purpose is to study and 
evaluate schoolchildren psychological features 
in accordance with these options by psycho-
diagnostic tests.

unfortunately it should be acknowledged 
that the problem of professional identity at 
school is solved insufficiently. However it is 
very important for school leavers (prospective 
students) because sound decision influences 
occupation choice and future life. 

in conclusion it is worth pointing out an-
other aspect – psychological aid delivery (by 
analogy with medical aid delivery). to my 
opinion it is necessary to establish a psycho-
logical service at schools, colleges and univer-
sities in order to render psychological aid, to 
monitor psychological state of students, teach-
ers and members of the staff. at present psy-
chologists are considered to be needful only in 
extremal situations for rendering psychological 
support for victims and their relatives. but psy-
chological aid is necessary in real life too. in 
fact psychological aid should be widely availa-
ble. Under free market conditions, goods flow, 
scarcity of money, income inequality, intensifi-
cation of labor, information overload, conflict 
situations increase and other factors of modern 
life result in psychological tension, depression, 
inadequate and aggressive behavior, etc.

upgrading psychological background and 
culture of the younger generation should elimi-
nate negative developments in people’s con-
scious and behavior, as well as pave the way 
for their mental and social evolution. 
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it is a well-known fact that any language im-
poses a certain imprint on the vision of the world 
of people speaking on this language. thanks 
to the national language, a person realizes his 
spiritual essence and comprehends the ancestral 
consciousness, which is deeply hidden in each 
of us. nowadays, the issue of this awareness is 
particularly acute. modern philosophy, linguis-
tics and culturology, shows an increased interest 
to the symbolic content embodied in the lexical 
system of a language, which is part of the lan-
guage picture of the world of a particular nation. 
the language picture of the world is displayed 
in the forms of the language of the device of the 
non-linguistic reality. Extra linguistic reality or 
cultural space is called specific cultural codes, 
which are represented as a “grid” that attacks 
the outside world, thus, the structure of culture, 
divides and classifies the surrounding reality by 
evaluating it. the somatic cultural code can be 
represented in the language picture of the world 
in several ways, the main ones of which are met-
aphors, phraseological units, symbols are con-
sidered as linguistic exponents of cultural signs.

there is a particular importance of the re-
search that is aimed at comparative analysis of 
the realities of one language in comparison with 
others, which gives a more complete picture of 
the world of the bearer of another language.

symbolism is a system of signs and sym-
bols, which are usually, differ in the variety of 
their content, through which abstract concepts 
are expressed. for example, “the swastika”, in 
ancient times it was the emblem of fertility, in 
the twentieth century has also become a sym-
bol of fascism and cruelty. the value of sym-
bols lies in the fact that they reflect the culture, 
history and way of life of different countries.

in modern science there is a set of ap-
proaches for understanding culture. in a sym-

bolic approach an attention is focused on the 
use of symbols in culture. y.m. lothman 
writes that “culture is a symbolic universe” [6: 
115]. Some elements of culture acquire a spe-
cial ethnic meaning and turn into peculiar 
symbols of the nation: for example, for the 
French, it is +cheese; tour Eiffel (Eiffel Tow-
er); the English – oatmeal for breakfast, Big 
ben (clock tower of westminster palace) and 
legends of castles; etc. Semiotic function of 
culture is manifested in the fact that any prod-
uct of culture can become a symbol or a sign 
of a specific national culture. For example, a 
scarlet rose with inner white petals became a 
floristic symbol of England, and a cock, a lily 
and a young woman (marianne) – symbols of 
france. shanyrak, for example is a symbol of 
the Kazakh people, birch is the symbol of the 
russians. 

representatives of culture should interpret 
and eventually reinterpret the symbol. cultural 
symbols, in fact, reflect the ideas and concepts 
that are the foundation of a particular culture. 
symbols are found in various forms: verbal or 
non-verbal, written or oral. it can be anything 
that conveys the meaning, for example words 
on the page, drawings, images and gestures [5: 
201]. clothing, homes, cars and other commod-
ities are symbols that imply a level of social 
status. according to o.a. leontovich, the most 
effective way of “subtracting” national-specif-
ic linguistic symbols in systems of different 
languages is their interlingual juxtaposition [5: 
223]. thus, in this work we will compare and 
analyze the national symbols inherent in Eng-
lish and french languages, sustainable cultural 
associations, compiled on the basis of the na-
tional image of people who are the historical 
speakers of the language, their stereotypes of 
behavior and their historical homeland.
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there are certain signs that testify to the 
ethnic and cultural originality of the nation. 
For example, words-realities that reflect the 
characteristics of the natural and geographical 
environment of the great britain, express its 
national identity. among them you can note 
such as dale, white cliffs, fen country (swampy 
places in the east of England), etc. sometimes 
the names of animals and plants widely distrib-
uted on this territory are perceived with a whole 
range of stereotyped associations, fixed in the 
background knowledge of the linguistic culture 
bearer. thus, they gradually become symbols. 
for example: the emblems of England – rose, 
the lion and the unicorn. a huge role in the life 
of the English is played by the house, which is 
evident not only from the world-famous prov-
erbs “East or west home is best” and “there’s 
no place like home”, but also from a large num-
ber of nationally-labeled units, such as: angle-
poise lamp – table lamp, villadom – world of 
luxury country villas, teathings – tea service, 
purdonium – a bucket of charcoal for use inside 
the house, sheltered housing – shelter for pen-
sioners and elderly people in a new apartment 
building, snug – lounge with bar (in the hotel, 
beer and etc.).

the distinctive features of a typical briton 
can be considered in a spirit of independence, 
freedom and endurance. the family and the 
school are aimed at the upbringing of these 
qualities [6; 76]. The British have a practical 
approach to moral and aesthetic problems: all 
institutions emphasize human behavior. these 
features also manifest themselves in the lan-
guage picture of the world: toffee-nosed (si.)/
Upstage and county (coll.) – arrogant, waffle 
(coll.) -shorting for a long time and for nothing; 
weasel – behaving evasively, cater to-condone 
bad taste; div (si.) – an eccentric person, an idiot; 
a swollen head – too much self-conceit [2: 147]. 

England is a country of monarchy and tra-
dition. the English treat with great respect all 
that is somehow connected with these two con-
cepts. And this, of course, is reflected in the vo-
cabulary: backwoodsman (coll.) – a peer who 
rarely visits the house of lords, take silk – be-
come a royal lawyer, toff (obs. coll.) – a gen-
tleman, a dandy, a high society representative, 
Trooping the color – annual solemn ceremony 
with banner removal in london, true-blue – 
consecutive conservative, wowser -strong pu-
ritan, crown estate – state lands, Christmas box 
(obs.) – christmas gift to the postman, milk-
man and other people for their services, the 
Flower of Cities All- london [4].

the Englishman feels himself to be a part 
of nature and does not think of his existence 

outside of it. hence the presence of such bri-
titshisms as: beer garden – a small garden in 
the “pub”, where customers can sit in good 
weather, lung – city park, spinney – a scaf-
fold, a grove, a spring garden – a public park, 
unspoilt – a beautiful, virgin (about the place, 
which is not built up by houses, roads, etc.), 
conservancy – a nature protection body; Pro-
tection of a nature [4].

the following symbols occupy an impor-
tant place in the system of cultural symbols of 
the british: the lion as a symbol of the british 
people and of the United Kingdom itself; Uni-
corn as a symbol of honor and purity; the sym-
bol of the monarchy is the crown; symbols of 
the service of the monarchy of honor – the life 
Guards; a symbol of British rule on the seas – 
frigate “Victoria”; symbols of the royal dynas-
ties of England – for example, the Tudor Rose; 
one of the symbols of the world – a poppy 
flower, which is an indispensable attribute of 
marches in defense of peace. the british have 
a sense of dignity, pride in their nation, their 
country and its world achievements. the song 
“rule, britannia!” (“rule, britain, the seas!”) 
is still a patriotic anthem of the british.

somatic symbolic images and the most 
commonly used stable expressions of English 
language: as fast as one’s legs can carry one 
(literally: as quickly as the legs are carried 
away); be up to one’s neck in smth. (to live, 
having everything you need, in abundance”); 
body and soul (completely). in the English 
language system there are many examples of 
anthropocentric symbols: as one man (all as 
one, unanimously), avoid smb. like a leper – 
(avoid, avoid anybody).thus, national symbols 
occupy an important place in the minds of the 
british. in English, this unity is based on com-
mon national pride, which is caused by various 
representations: visual (for example, a national 
flower), verbal (for example, a national an-
them) and sign (for example, a flag) [1].

next step of the research are symbols and 
symbolic images of french language. france 
and french language are associated with the 
following associations: wine – le vin, cheese – 
le fromage, love / romance – l’amour / ro-
mance, gallantry – de la galanterie, Jeanne 
dark – Jéanne Dark, revolution – la révolu-
tion, marseillaise – la marseillaise, constitu-
tion – la constitution, special national cuisine – 
la cuisine nationale, gastronomic pleasure – le 
plaisir gastronomique, art of living – savoir 
vivre, etc. The national symbolism reflects the 
national character of the french:

1. the motto: “liberte, Egalite, fraternite”, 
means “Freedom, Equality, Brotherhood”.
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2. The French flag Tricolor consists of 
three vertical bands of equal width, reflecting 
the national colors of the country: blue, white 
and red. red is associated with saint denis, 
and blue with st. martin.

3. marianne: she takes pride of place in 
town halls and courts. it symbolizes the “tri-
umph of the republic”.

4. one more historical symbol of france is 
the national flower – lily. It symbolizes beauty 
and purity.

summarizing all the above, it can be noted 
that the basis for all national symbols are three 
basic concepts: la patrie (homeland), la gloire 
(fame), la force (force / power).

The first group is the somatic symbols. The 
carrier of the somatic code of culture is the hu-
man body as a whole. for example, in french 
linguistic culture, the liver was seen as a sym-
bol of courage, and its discoloration is inter-
preted as a sign of fear, from which the inter-
nal form of the phraseological unit is avoir les 
foies blancs (to be afraid, afraid). the internal 
form of a number of phraseological units con-
tains somatisms such as a spleen (rate) with se-
mantics of joy (bile) with the semantics of an-
ger (allumer la bile, avoir de la bile, echauffer 
la bile a qn).

in french linguistics the rose is perceived 
as a symbol of joy, pleasure: etre dans ses roses 
(to be in a joyful state). or, for example, there 
are expressions with the word cat. the state 
avoir une mine de chat fache stands for “be-
ing in a state of anger, anger; to be furious as a 
tiger”. Triste comme un bonnet de nuit (sad as 
a nightcap), triste comme une porte (sad as a 
door), these are national phraseological units 
which in most cases are not translated. 

phraseological units, which are based on 
popular beliefs and traditions, in most cases 
date back to the distant past. thus, for example, 
the phraseological composition of the french 
language contains the phraseological units with 
the semantics of anger, irritation. Marcher sur 
une mauvaise herbe (based on an ancient belief 
about the miraculous power of herbs).

another source of cultural interpreta-
tion is the system of pattern images captured 
in “walking” steady comparisons. in the role 
of the standard there are stable comparisons, 
which are one of the bright figurative means, 
capable of giving a clue to the solution of the 
national consciousness [8: 16]. for example, in 
french traditional reference comparisons, joy 
is a bird: gai comme un merle (cheerful as a 
song thrush), gai comme un pinson (gay as a 
finch), gai comme une alouett (cheerful as a 
lark), gai comme un oiseau (cheerful as a bird). 

there are three main groups of symbolic 
images in French language. The first group is 
the phraseological unit of somatic symbolic 
images: avoir la main ouverte – to be gener-
ous – (literally: to have an open hand); casser 
les pieds à qn – bored (sit down with someone 
in the liver); comme deux doights de la main – 
(as two fingers on one hand, inseparable); de 
bonne main – (from a good hand, from a reli-
able source).

the second group of symbolic images, ac-
cording to i.g. pendikova and l.s. rakitin, is 
a group of anthropocentric symbols. the main 
factor that determines the development and 
functioning of the linguistic units of this group 
and the idiomatics of the people is the human 
factor [7: 32]. in french language anthropo-
centric symbols are widely distributed. the 
most commonly used expressions are: avoir 
le coeur lourd (to carry a stone to the heart); 
enfoncer une porte ouverte (break through the 
open door); marcher sur les pas de qn (go at 
someone else’s footsteps).

the third group of symbolic images of the 
french language include the symbols of nature 
and the universe: il n’y a pas de fume sans feu 
(there is no smoke without fire); le monde est 
petite (the world is small); come un coup de 
foudre dans un ciel serein (like a thunderbolt 
from a clear sky); il n’y a point de roses sans 
épines (there is no rose without thorns).

such examples illustrate all the brightest 
moments and aspects of the life of the french 
nation, which make up the national and cul-
tural specifics of the French people and, conse-
quently, of the French language. 

our research is based on the comparative 
method and it is necessary to consider the sym-
bolism of the color in the system of french and 
English. in the color picture of the world of the 
french, red color (rouge) connects different 
symbols: beauty, love, joy, as well as enmity, 
revenge and war: for example, chapeau rouge 
in french means decapitated, travailler dans 
le rouge – to kill. in English, the orange color 
symbolizes the grace of God, angels and heav-
enly fire; in the case of the French, the lexeme 
orange is given a negative meaning, it is used 
in the name orange fruit (orange sanguine), in 
the collective meaning of aller porter des or-
anges à qn, which in russian means to carry a 
transfer to someone (in prison, in a hospital), 
as well as in the name of actions related to 
striking someone’s fist, balancer une orange à 
qn – to hit someone. in English, yellow color 
symbolizes sadness, pretentiousness, sickness 
and death, yellow life, melancholy; for the 
french it is a symbol of similar concepts: for 
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example, jaune comme un citron – yellow as a 
lemon, être jaune comme du safran – to suffer 
jaundice. In the color pictures of the world of 
English and French, purple color symbolizes 
serenity, pacification and the spiritual sphere of 
human existence: for example, in French, parti 
des bas violets is a spiritual career. This fact 
speaks of the romanticism, vulnerability and 
credulity of the studied ethnoses. 

The symbolic values of green in the per-
ception of the English and French have a num-
ber of differences. The English green color 
symbolizes longing, resolution, freedom of 
action, holiday, New Year, ecology and protec-
tion of animals, as well as hope: green bore-
dom, green trees, green street, green corridor, 
etc. Green is also associated with inexperi-
ence – green youth. In French, green is associ-
ated with something incomplete: du bois vert 
(raw wood), vin vert (young wine).

Two national cultures, each culture consists 
of national and international units. That is why 
the language is considered in close connection 
with the facts of life of its bearers, with their 
history, geography, and way of life, culture and 
literature [3]. And the totality of this knowledge 
is the world of the language of a given society. 
We can conclude that the symbolism is inex-
tricably linked with the national characteristics 
of the British and the French and expresses the 

mentality of these two nations. The English and 
the French, like all other nations, perceive the 
surrounding reality in different ways, which is 
reflected in English and French. Thus, despite 
the differences in the language picture of the 
world, there are common features in the systems 
of French and English. Symbols are the result of 
the work of human co-knowledge; they accom-
pany it from the moment of birth. The symbolic 
nature of the language and the symbolic activity 
of people are interrelated.

The study conducted within the project 
research: № 0118РК00057/MES of Kazakh-
stan, 2018.
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this paper addresses the problem of how to identify the primary and secondary senses in translating the various 
senses. to discriminate senses, a translator should consider the characteristic of words that a single lexical item may 
have several meanings other than that which most readily comes to mind. these meanings are often called secondary 
meanings, or secondary senses. our discussion will include how the the meaning is suggested by the word when it is 
used alone, when the word is said in isolation. it is the meaning learned early in life and is likely to have reference to 
a physical situation. here we will describe how the same word may have a different meaning when used in context 
with other words. we will also discuss ambiguity caused by senses in translation.

Keywords: Primary sense, secondary sense, multiple senses, ambiguity.

primary sense is the core, basic, literal mean-
ing of a lexeme. a primary sense is generally the 
first meaning that comes to mind for most people 
when a lexeme is uttered alone. usually it refers 
to an actual physical thing, an action, or a charac-
teristic of a referent [1]. the primary sense is the 
meaning suggested by the word when it is used 
alone. It is the first meaning or usage which a 
word will suggest to most people when the word 
is said in isolation. it is the meaning learned early 
in life and is likely to have reference to a physical 
situation. but the same word may have a different 
meaning when used in context with other words.

a secondary sense is a meaning that is more 
abstract than a primary sense of a lexeme but 
still shares some of its semantic components. 
because it has a different range of reference, 
its usage contexts and collocates are different 
from those of a primary sense. for example the 
word ‘oksamak’ in turkish has a primary sense 
meaning ‘to caress, to fondle.’ as in the exam-
ple “adam cocuğun basını oksadı”, “The man 
caressed the child’s head”. however, oksamak 
can also mean; ‘to resemble to someone’ as a 
secondary meaning. “fatma teyzesine oksuy-
or”, means “fatma looks like her aunt”.

the “unpacking” of the concepts or mean-
ing components contained in a word all deal 
with the fact that the same meaning may occur 
as part of the meaning of various words [2, 112]. 
In order to define the problem more clearly we 
can look at the ways of unpacking the word:

(a) by looking at lexical items from the 
point of view of the meaning components of 
which a given word is composed.

(b) by contrasting one lexical item with 
another in a system. 

(c) pairs of words which have some mean-
ing in common may be contrasted; whole se-
mantic sets may be contrasted. 

(d) taxonomic studies, componential anal-
yses, the study of antonyms and synonyms.

these ways given above are all about one 
sense of a given word, the primary meaning. 
however, most words have more than one 
sense. 

for example the word run in isolation will 
mean something like move rapidly by moving 
the legs rapidly. but if the same word is used in 
the context of river as in the river runs, run has 
nothing to do with legs or rapidity, although the 
idea of motion is still there. run in the context 
of river means to flow.  Secondary senses are 
dependent on the context in which a word is 
used [2, 112].

Methodolgy
i collected the data and analyzed them de-

scriptively by using both qualitative and quan-
titative methods. the analysis of this study 
took several steps. the data were numbered 
into a comparative chart, classified into a spe-
cific comparative chart to be the related data 
to the research subject, then the data were ana-
lyzed according to the theory used in this study.

Secondary meaning or secondary sense
a speaker of turkish (turkey) will tell you 

that “yemek” means to eat. this is the primary 
meaning. but a speaker of turkish will also use 
this same word in phrases as shown below [3, 32]:

Examples:
Ayvayı yemek:  (To eat quince) (Be 

screwed).
basının etini yemek: (to eat smb’s skin of 

the head) (nag at smb)
Damga yemek: (be branded, to be sealed). 

(to blacken smb’s name)
Feleğin sillesini yemek: (to be hit by 

heavens). (come down in the world)
Halt yemek: (make a great blunder). (to 

do sth improper)
Hazırdan yemek: (spend the money you 

saved for you do not work)
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İci icini yemek: (to be very anxious for 
sth bad will happen) (Eat one’s heart out)

Kaymağını yemek: (to skim) (to get ben-
efit from a good position)

Nane yemek: (make a blunder) (do sth stupid)
Papara yemek: (to be in the dog house) 

(to be told of, be reprimanded)
basını yemek: (cause the death of) (get 

smb into trouble)
bıcak yemek: (be stabbed) 
(bir is birinin) vaktini almak (yemek): 

(steal smn’s time)
birbirini yemek: (go at it hammer and 

tongs) (to eat each other)
(birini) ciğ ciğ yemek: (eat smn alive) (be 

violently angry at)
translating the primary sense of a lexical item 

is usually much easier than a secondary sense. 
this is because the receptor language will often 
have a lexical equivalent for the primary mean-
ing which very nearly matches the meaning of 
the lexical item in the source language. however, 
the secondary senses of those same two words 
will probably not match [2,113]: a native speak-
er knows immediately by the other words which 
occur in the phrase or sentence which sense of 
the word is being signaled. learners of a second 
language often have a great deal of trouble to use 
a word in its many secondary senses.
Turkish                                      English 
Asker kaleye yürüdü:           soldiers marched 
                                                   to the castle
Dedemiz Hakka yürüdü:      our grandfather 
                                                has passed away
Dallara su yürüdü:               water moving up 
                                                to the branches

any word used in a non-primary sense will 
probably not be translated by the word in the 
receptor language which is equivalent to its 
primary sense, but by a different word. for 
example, the primary sense of key would be 
translated into turkish with “anahtar”. but no-
tice the following list which shows how they 
differ in translating secondary senses: 

English to turkish
key – anahtar (of a lock) 
key – sifre (of a code) 
key– tus (of a typewriter)
turkish to English
anahtar – key
anahtar – switch
anahtar –  clue, clef, cipher, cotter, cock, 

spanner, interrupter, wrench, toggle

Analyzing senses of words

the process for discovering the various sens-
es of words is rather complicated but can be very 
crucial for making dictionaries, learning a second 

language, and may also be helpful to the transla-
tor when no dictionaries are available which give 
an adequate description of the senses of words 
in the language [4]. a translator who is truly bi-
lingual in the source and receptor languages will 
usually recognize a non-primary sense. never-
theless, there is always the possibility that a literal 
translation of a word may be used in a second-
ary sense. this literal translation sets up a strange 
collocation and wrong meaning [2, 113].

Step 1. Collecting data.
One must first collect as many examples of 

the use of the word as possible. if a person knows 
the language he can simply think of all the possi-
ble combinations with other words. if not, he will 
need to find the word in as many texts as possible. 
a concordance done on the computer will greatly 
speed up the search, learning a language, or hop-
ing to make a dictionary, will want to begin early 
in his research to collect data on each word of the 
language, building up more words and more ex-
amples of their co-occurrence with other words. 
the goal is to list as many collocate as possible. 
for our purposes, we shall now assume that we 
have found the following [4].

Cam kırdı                    Broke the window 
Ayağını kırdı               Broke his leg
Cesaretimi kırdı          Discouraged me
Kalbini kırdı               Broke heart
Fiyat kırdı                   Made discount
Tavlada pul kırdı        Hit a checker
Umudunu kırdı           Dashed my hopes
Direksiyonu kırdı       Turn the wheel hard 
Kemiklerini kırdı        Broke his bones
Boynunu kırdı            Broke his neck
Dersi kırdı                  played truant
Direncini kırdı            broke his resistance
Dümen kırdı               veered 
Rekor kırdı                 broke the record
Fındık (ceviz) kırdı     mess around women
Gurur kırdı                  humiliated
Onur kırdı                   insulted
Hatırını kırdı               offended, worried
Hevesini kırdı             dissuade, 
Askını, sevkini kırdı   dishearten
İnadını kırdı                overcome his stub
                                      bornness (will)
Kabuğunu kırdı          broke the shell
Kesek kırdı                 harrow
Kibrini kırdı               abase
Kirisi kırdı                  got away
Kod kırdı           broke the code
Nefsini kırdı      mortify the flesh
Not kırdı            took points of a student
Pot kırdı             dropped a brick
Step 2. Sort the collocates into generic classes.
Each grammatical form should be analyzed 

separately. in this example, we have used only 
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intransitive verb forms. if the noun run oc-
curred, this noun form would need to be sepa-
rated and analyzed separately. one begins by 
making best guesses, refining the analysis as 
he goes.

(1) human body:  leg, bone, neck
(2) human senses: courage, heart, hope, 

resistance, honor, pride
(3) objects: window, 
(4) run away: lesson (play truant), got away
(5) change direction (car, ship): veer, wheel
(6) decrease: note, price
(7) having affair: mess with woman
(8) mistake: drop a brick
(9) game: hit a checker
(10) change sth: broke the shell
(11) achievement: broke the record
Step 3. Regroup the contexts according to 

the collocates which belong to the same gener-
ic classes as follows.

3.1. Human body
(1) Ayağını kırdı: Broke his leg
(2) Kemiklerini kırdı: Broke his bones
(3) Boynunu kırdı: Broke his neck
3.2. Human senses
(1) Cesaretimi kırdı:  Discouraged me
(2) Kalbini kırdı: Broke heart
(3) Umudunu kırdı: Dashed my hopes
(4) Direncini kırdı: Broke his resistance
(5) Gurur kırdı: Humiliated
(6) Onur kırdı: Insulted
(7) Hatırını kırdı: Offended, worried
(8) Hevesini kırdı: Dissuade, 
(9) Askını, sevkini kırdı: Dishearten
(10) İnadını kırdı: Overcome his stubborn-

ness (will)
(11) Kabuğunu kırdı: Broke the shell
(12) Kibrini kırdı: Abase
(13) Nefsini kırdı: Mortify the flesh
3.3. Objects
(1) Cam kırdı: Broke the window 
(2) Kesek kırdı: Harrow
3.4. Running away
(1) Dersi kırdı:  Played truant
(2) Kirisi kırdı:  Got away
3.5. Change direction (car, ship)
(1) Dümen kırdı: Veered 
(2) Direksiyonu kırdı: Turn the wheel hard 
3.6. Earn or punish by decrease
(3) Fiyat kırdı: Made discount
(4) Not kırdı: Took points of a student
3.7. Having affair
(5) Fındık (ceviz) kırdı: Mess around 

women
3.8. Mistake: drop a brick
(6) Pot kırdı: Dropped a brick
3.9. Game
(7) Tavlada pul kırdı: Hit a checker

3.10. Penetrate a secret
(8) Kod kırdı: Broke the code
3.11. Achievement
(9) Rekor kırdı: Broke the recor
Step 4. List and label the senses of the words. 
once the data is reorganized by the generic 

classes of the collocates, it is much easier to see the 
senses of the word. for animate beings with legs, 
the meaning seems to be to move oneself from 
one place to another rapidly; for liquids, simply to 
flow, for vines, the meaning is to grow, etc.

sense 1: changing the form of body in an 
unwanted way.

sense 2: changing the human senses
sense 3: changing the form of objects.
sense 4: running away from responsibility
sense 5: change direction
sense 6: changing value
sense 7: changing the value of heart 
sense 8: mistake
sense 9: game
sense 10: penetrate a secret
sense 11: achievement

Translating the Various Senses
if the above analysis were of the receptor 

language word, that is, if one were translating 
into English, the analysis would point up the 
necessity of including, in the context of run, a 
collocate from the generic class mentioned in 
order to insure the correct meaning. when the 
meaning is signaled by the context in which the 
word occurs, it is very important that the con-
text be built into the translation. 

the word “ucmak” occurs in the following 
contexts, each signaling a different sense of the 
turkish word. it is possible to restate the mean-
ing in turkish.

Kus uctu: A bird flew
ucak uctu: plane took off
gaz, buhar uctu:  gas, steam evaporated
rengi, benzi uctu: he grew pale
Сatı uctu: The roof structure was uplifted 

by the hurricane
toprak, evin üstüne uctu: soil eroded over 

the house
Patlamadan dolayı bina havaya uctu: 

building exploded
Sacları havada ucuyor: Her hair was flown 

in air
Araba cok hızlı gidiyor, ucuyor: The car 

was very fast
Yarın istanbul’a ucuyorum:  I am flying to 

İstanbul tomorrow
yok oldu sanki havaya uctu: lost, disap-

peared suddenly 
sevincten havalara uctu: he was very very 

happy
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Uyusturucu almıs ucuyor: He tripped out
bizim kitaplar ucmus: our books were stolen
cennete uctu:  flew to haven, died  
The idea of “flying in a presentable form” is 

common to all the senses. the common thread 
of meaning shows that we are dealing with a 
single word rather than with two or more sepa-
rate words [4, 97], but each sense will result in 
a different form for the translation.

a secondary sense will almost always 
need to be translated by a different word than 
the word which denotes the primary sense.  
in English there are many synonyms of the 
word powerful”. they include strong, muscu-
lar, muscly, sturdy, strapping, robust, brawny, 
burly, heavily built, athletic, manly, well built, 
solid; and others. all belong to a common se-
mantic set and can be contrasted and compo-
nents of meaning analyzed as presented in the 
previous chapter. the nuclear component of 
each would be powEr. “tiger” has the con-
trastive component “animal, wild”; “King” has 
the contrastive component of being a human, 
authority, etc. that is, each of these contrasts 
with the others in the semantic set. but in ad-
dition, each of these words has a primary sense 
and a number of secondary senses. some of 
them are being used in a secondary sense when 
they are included as part of the semantic set, 
powErful bEing. for example, “king” 
has the primary meaning of head of a country. 
however, it also has a secondary meaning of 
“the most important chess piece”. a word may 
be a member of various semantic sets. in some, 
it will be used in its primary sense and in others 
in one of its secondary senses. this, of course, 
adds to the complications of translation.

in the display which diagram the senses 
of the word “powerful”, notice that ten sens-
es have been identified. (The kind of analysis 
which leads to this type of charting is described 
in [5, 99-113]. 

in the analysis of the English word 
“powerful”, the senses are numbered at the 
bottom with the primary sense “strong” as 
number six. in the discussion of secondary 
senses above, we showed how the sense is 
signaled by the collocates that go with the 
word. however, it may not always be a spe-
cific word that signals the meaning but the 
presence of some signal of the components 
of meaning within the word when used in 
that sense. for example, to signal the sense 
of “woman”, rather than “shark” for “pow-
erful” something in the context must signal 
“human” rather than “wild water mammal” 
since “wild” (powerful) is not the primary 
meaning of powerful. 

“powerful” has at least ten senses. but 
the meaning will be signaled only if the 
translation into English has built into the 
context the semantic components that will 
trigger the meaning. if not, the wrong mean-
ing may result even when the right word is 
used. for example, if we use the collocate 
“woman” for the context, the meaning would 
still be ambiguous. it could refer to her body 
power, or a wealth of her. if an English said, 
“they have a powerful media”, it would im-
mediately be understood that their media has 
a lot of influence on people of that country. If 
someone said, “there is a powerful leader in 
our country”, it would immediately signal a 
man, since it must be animate. the collocate 
powerful leader signaled this. the choice of 
meaning is signaled by including in the con-
text some other lexical item which will ac-
tivate the semantic components indicated at 
the nodes of the chart. the king had a power-
ful time on his throne is understood to be a 
rule over people because the throne indicates 
this sense. John saw a powerful bite in the 
body would mean tracks because of the col-
locate body.

powerful

animate inanimate
god man animal nature

absolute natural wealth group authority wild domestic water, rain
flood

one children man army police land water ram wind
hurricane

1. omni 
potent

man woman media King tiger crocodile rooster earthquake

2.
sturdy

3.
wealthy

4.
Influential

5
authoritative 

6.
strong

7.
powerful 

8.
fast

9.
devastating 
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the two main rules about secondary senses are 
1) the secondary senses of the source lan-

guage can probably not be translated literally 
but will need to be understood in order to find 
a good equivalent, and 

2) the secondary sense of words in the re-
ceptor language will only mean what they are 
intended to mean if the context includes collo-
cates which will signal the sense desired.

Ambiguity Caused by Senses  
not Clearly Signaled

something is ambiguous when it can be 
understood in two or more possible senses or 
ways. if the ambiguity is in a single word it 
is called lexical ambiguity. in a sentence or 
clause, structural ambiguity [6]. 

it is important to know the meaning com-
ponents of the primary sense. for example, 
in the chuj language of guatemala, the word 
say turned out to be a problem for the trans-
lator. the word say was used in the sentence, 
“the people said, “this man is god”. “in the 
story where this was used, the man was not 
god. the people said it, but it was not true. 
however, what the translator did not know 
was that the word say in its primary sense in-
cludes the component of the truth. the word 
say in Chuj means to say the truth; that is, 
the unmarked meaning. in order to indicate 
that what they said was not true, say must 
be marked. so it had to be translated “the 
people said falsely, “he is a god”, to avoid 
wrong meaning [4, 115]. 

it should also be noted that lack of context 
will lead to ambiguity in many cases example, 
the sentence “study like your brother, do not 
be lazy!” is ambiguous. it could mean that his 
brother is hard working or lazy. the ambiguity 
comes because of the two senses, and lack of 
context to make it unambiguous. it would be 
possible to simply say “study like your brother, 
do not be lazy” or “study, like your brother do 
not be lazy!” here, change of comma, changes 
the meaning of the sentence.

No equivalent lexical items will have the 
same senses from language to language. Even 
primary meanings that look the same at first 
may have additional components that can dis-
tort the meaning if used without care. one of 
the most important things in translation is to be 
sure that the context is sufficient to mark the 
meaning desired. ambiguities often arise when 
the translator knows only one or two senses of 

a word and does not know the context needed 
to signal the correct meaning. 

notice the three turkish sentences below: 
1. Kol yedi (he ate meat) 
2. Kol gerdi (he protected) 
3. Kol bastı (soldiers swooped, busted, 

raided) 
The first means that he ate the meat of the 

front arm, the second that he protected some-
one and the third that police or soldiers raided a 
house or some place. all of them use the word 
kol which has the primary sense of arm. this is 
the unmarked meaning which all native speak-
ers would give as the meaning of kol.       

when Zahir faryabi a persian poet was 
praising the king Kılıcharslan, he said “when 
contemplating to kiss his feet, they had put the 
seven heaven under his feet like a stool. but 
Kılıchaslan’s one foot was shorter. Zahir’s en-
emies told him that “the poet meant that you 
were lame, limping. so they made him butcher 
the poet [7, 14].

Conclusion
above we have talked about the problem 

of how to identify the primary and secondary 
senses in translating the various senses.  we 
have considered the characteristic of words 
that a single lexical item may have several 
meanings other than that which most readily 
comes to mind. we have seen the examples of 
secondary meanings, or secondary senses. 

we have discussed how the the meaning is 
suggested by the word when it is used alone, 
when the word is said in isolation. how mean-
ing learned early in life and is likely to have 
reference to a physical situation.  we have de-
scribed how the same word may have a differ-
ent meaning when used in context with other 
words.we have discussed ambiguity caused by 
senses in translation.
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Along with the problem of transition to the Latin alphabet, there are questions of orthography. This is because 
there is a significant difference between writing characters of Kazakh sounds in Cyrillic and in Latin characters. 
While these issues do not find solutions, we can not talk about raising the level of literacy. Therefore, problems with 
spelling are of paramount importance. In this project, we will seek to find solutions to spelling problems based on 
past experience, as well as to solve the problems that arise after the transition to the latin alphabet using mobile 
technologies. one of the main goals of this work is to create the possibility of using mobile applications based on 
multimedia technologies using modern devices. and the transition of the Kazakh society into a latin alphabet is 
one of the most effective solutions of modernity. given that about 5 million Kazakhs live in different parts of the 
world today, 80 percent of them use the latin alphabet, and the latin alphabet is an indication of national identity 
achievement.

Keywords: programs, mobile applications, game programs aimed at teaching Latin graphics will be created

the globalization process of the world re-
quires the unification of the Turkic-speaking 
peoples from the socio-economic, cultural and 
spiritual point of view. The unification of the 
spiritual values   of the turkic world serves to 
uplift the historical and cultural heritage of the 
turkic peoples and the socio-cultural potential 
of the modern turkic peoples, deepen their his-
torical roots and determine the place of turkic 
civilization in human civilization. at the same 
time, there is no danger of turning the spiritual 
and cultural development into a different direc-
tion if the world’s civilizations do not support 
the historical roots of the Kazakh people. there 
are also nations that have not been able to 
move on to the new era all over the world. this 
global process, which has a positive or nega-
tive impact on the future of our independent 
state, requires a great deal of responsibility on 
our nation. independence of the country gives 
opportunity to turkic peoples to explore our 
common cultural heritage, to recognize their 
true nature, to use it for the benefit of the na-
tion, to re-evaluate and re-evaluate our spiritu-
al values. the turkic languages, including the 
formation of the Kazakh language, the way of 
development of the ways of development, the 
active activity of the way of development of 
the national world, which are of interest of the 
researchers at different periods of time, require 
further study of the national cognition and his-
torical arteries, including the special methods 
of research at the turn of the century. first of 
all, latin is recognized as the international lan-
guage of science and literature, even though it 
is not specifically enforced by law. Of course, 
there are also artificial languages   represented 
as an international language. the extensive 

support of artificial languages – the Esperanto 
language, made by polish doctor l. Zamangof 
in 1887, and so forth [1].

Not one of the more than 200 artificial 
languages   presented in this way has denied 
the historical role of the latin language. the 
third language of our era was the only lan-
guage of culture in the western part of the gen-
tle mediterranean, the latin language, – writes 
ya.m. borovsky [2]. Even after the fall of the 
western roman Empire, and even in xiii-
XIII centuries, artistic creativity and scientific 
thinking remained the main means of catho-
lic religion. it is well-known that some of the 
turkic written heritage published in this period 
was also printed in latin.now the latin lan-
guage is the language of natural sciences, as 
well as the main language of the anatomical, 
medical and pharmacological nomenclature, 
and continuously enhances its potential in 
the terminological system of all fields of sci-
ence and technology. moreover, the language, 
which has become the main tool of historical 
education, has been the main language of Eu-
ropean culture since antiquity. The classical 
historical record proves the viability of the 
language because the linguistic, general philo-
sophical analysis of the data is inadequate, and 
the fact that higher education institutions fail in 
the curriculum of the philology profession. it is 
no secret that civilized countries, in the age of 
it, have modern technology and computer in-
formation, the main language and terminology 
of this industry is still in latin. it is no secret 
that the social and economic system of the so-
ciety moves to the path of innovative develop-
ment and the world of science and education, 
the main language of the world – the latin lan-
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guage, is in the center of the world to be able to 
increase its openness to the outside world. and 
the transition of the Kazakh society into a latin 
alphabet is one of the most effective solutions 
of modernity. given that about 5 million Ka-
zakhs live in different parts of the world today, 
80 percent of them use the latin alphabet, and 
the latin alphabet is an indication of national 
identity achievement.

at the moment, the problem of training 
of the Kazakh written system on the national 
basis is in the foreground. the decree of the 
president of the republic of Kazakhstan dated 
october 26, 2017 “on transferring the Kazakh 
language from cyrillic to latin graphics” was 
amended on february 19, 2018 and a new ver-
sion of the Kazakh alphabet based on latin 
graphics was approved [3]. some of the issues 
discussed in the alphabetical versions of the 
first alphabet were discussed and resolved. The 
reason was that if we were to take the maxi-
mum number of letters in the English alpha-
bet, we would lose our original language. the 
use of the principle “one-to-one” is one of the 
most effective ways to save the original sounds 
in the Kazakh language – most of the corre-
spondents support it.

the head of state noted the transition to the 
latin alphabet in his missive to the people of 
Kazakhstan “strategy of Kazakhstan-2050”: a 
new political course for the state “: “ we need 
to start translating our alphabet into latin al-
phabet, starting in 2025. this is a matter of 
principle, which the nation must solve. “and 
on the eve of the new year at a meeting with 
representatives of the main domestic television 
channels, he said: “the transition to the latin 
alphabet also has its own deep historical logic. 
these are the features of the modern techno-
logical environment, and features of commu-
nications in the modern world, and features of 
the scientific and educational process in the 
21st century. this means that from now on we 
must start the transition to the latin alphabet 
in all areas. This is the requirement of the fu-
ture. therefore, we must strive for it” [4]. in 
addition, n. nazarbayev in his report “look-
ing into the future: modernizing public con-
sciousness” offers a number of projects that 
can stand the test of the era to solve problems 
in time. one of these projects is the transition 
to the latin schedule. the president said that 
the Kazakh alphabet is deeply rooted and add-
ed: “first, it is necessary to begin work for a 
phased transition of the Kazakh language to the 
latin alphabet. we very carefully and tactfully 
approached this question. This requires a quiet 
staged. and we prepared for this with caution 

all the years of independence”. “this means 
that from now on we must start the transition to 
the latin alphabet in all areas. in other words, 
by the year 2025, we begin to publish office 
work, periodicals, textbooks and everything 
else in the latin alphabet. and now we will 
start preparing the beginning of the transition 
to the latin alphabet” [5].

and also the goal is to present their own 
individual perspectives and prove their effec-
tiveness proceeding from the opinion “with the 
help of scientists until the end of 2017 we must 
adopt a single standard version of the Kazakh 
alphabet in a new graph with reference to all 
members of the community”. 

since every patriot, especially for linguists, 
should take part in solving these national prob-
lems, we consider it necessary to consider ways 
of theoretical and practical implementation of 
this task in a higher educational institution.

it is appropriate to listen to the views of the 
scientists, especially the turks who have expe-
rience in this case, in a state-of-the-art question 
such as moving to latin. it shows our culture. 
yes, of course, not all Kazakhs in Kazakhstan 
speak, write, work in Kazakh. it’s our fate, and 
it’s our fate. if we dig the cause, we will go 
deeper. it is well-known that if all Kazakhs 
do not speak Kazakh they will have difficulty 
in moving to latin. that is why the president 
suggested that strategy Kazakhstan-2050 not 
only Kazakhs but also 95 % of the population 
in Kazakhstan will master the state language in 
2025. that is, in the meantime, when we have 
a massive mastering of the whole population, 
we can easily get into latin. taking this into 
account, we must acknowledge the greatness 
of the president.

along with the problem of transition to 
the Latin alphabet, there are questions of or-
thography. This is because there is a significant 
difference between writing characters of Ka-
zakh sounds in cyrillic and in latin characters. 
While these issues do not find solutions, we 
can not talk about raising the level of literacy. 
therefore, problems with spelling are of para-
mount importance. in this project, we will seek 
to find solutions to spelling problems based on 
past experience, as well as to solve the prob-
lems that arise after the transition to the latin 
alphabet using mobile technologies.

it is known that at the beginning of the 20th 
century, the Kazakh people repeatedly changed 
the schedule. what actions were taken to teach 
writing and linguistic literacy at this time? of 
course, one can not compare methods of teach-
ing spelling in those days with current methods. 
in the beginning and middle of the twentieth  
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century, special dictionaries were published 
and used to verify the correctness of words. of 
course dictionaries are now important in teach-
ing, but at the same time, due to the develop-
ment of technology, new learning opportunities 
are being created. today, for optimal solution 
of spelling problems in connection with the 
transition to the latin alphabet, it is possible to 
create special mobile applications.

there is an opinion that for the develop-
ment of literacy it is necessary to rewrite all 
the time. it’s probably no one will deny. “...
The acquisition of spelling was represented as 
a process of gradual accumulation of “visual 
images”, i.e. memorization of the spelling of 
individual words, supported by repeated visual 
perception and motor-motor reactions of writ-
ing “[6]. therefore, the correct method was to 
re-sound the spoken word, then its spelling. 
but beyond this, there are visual-audiovisual 
methods that take into account the knowledge 
of the meaning and root of the word. using 
these methods, spelling skills are formed.

the linguistic basis for the transition to 
the latin schedule was made in 1929. the ba-
sic rules of the linguistic basis for the transi-
tion to the latin schedule was made in 1929. 
the basic rules of Kazakh graphics and spell-
ing and the first version of spelling were dis-
cussed at a conference in the city Kyzylorda. 
the conference was attended by linguists: 
E. omarov, t. shonanuly, K. Kemengerov-
ich, E. polivanov, K. Zhubanov. at the con-
ference, the use of phonetic principles, phone-
mic principles, morphological principles and 
traditional principles in writing was analyzed, 
and the work carried out then significantly 
contributed to the construction of a sequence 
of Kazakh spelling [7].

many things were discussed at this confer-
ence, however K.Zhubanov draws attention to 
the lack of spelling rules, and notes that this 
indicates not the positive side of spelling, but 
vice versa for its lack [8].

K. Kuderinova, who examined the theoret-
ical foundations of Kazakh script, says: “the 
basis of today’s spelling rules comes from the 
concepts of K. Zhubanov” [9]. she notes that 
when we consider the full transition of the Ka-
zakh script to the latin alphabet, at the stage of 
preparation for this process, we are faced with 
the task of examining the weaknesses of the 
previously created rules, taking into account 
the “remaining unaccounted” aspects of the 
existing spelling rules and improving them.

s. abdrakhmanov, member of the senate 
committee on science and social and cul-
tural development, said: “first of all, we must 

rely on the experience of neighboring turkic-
speaking countries that have already switched 
to the latin alphabet, through what problems 
they went through with the transition to a new 
writing system, we must all this is taken into 
account and analyzed “and added that it is nec-
essary to take into account the experience of 
countries that have passed into the latin sched-
ule [10]. and also noted the fact that 23 years 
have passed since uzbekistan switched to the 
latin script, but they are still actively using 
cyrillic. to avoid the occurrence of a similar 
situation and find a solution, it is planned to 
create innovations based on the development 
of interactive training programs and the use of 
multimedia technologies.

this project is very important on a national 
scale. therefore, it is clear that the problem of 
language training will arise from the first day 
of the beginning of the process of transition to 
the latin schedule, which is a new era of the 
development of Kazakh script. after the begin-
ning of the transition, there will be problems 
with reading and learning the language. the 
presented research project will contribute to a 
positive resolution of these problems.

the importance of the project “linguistic 
foundations and multimedia technologies for 
the creation of interactive training programs, in 
connection with the transition to latin graph-
ics” is aimed at eliminating linguistic complex-
ities in the transition to latin graphics. this is 
a promising project that will meet the future 
demands and needs of society. the implemen-
tation of this project with the participation of 
programmers also indicates the desire to meet 
this need, which is aimed at developing litera-
cy and correct spelling.

one of the main goals of this work is to 
create the possibility of using mobile applica-
tions based on multimedia technologies using 
modern devices. in the scale of this project, for 
the first time educational programs, mobile ap-
plications, game programs aimed at teaching 
latin graphics will be created.

when Kazakhstan switches to the latin 
schedule, it is necessary to take into account 
the experience of the transition of other tur-
kic-speaking countries to the latin schedule. 
during the transition to the latin schedule on 
June 18, 2001, azerbaijani president h. ali-
yev noted in his message “on improving the 
use of the state language” that the transition to 
the latin schedule is slow, although 10 years 
have passed. he pointed out that azerbaijani 
linguists did not take into account the fact 
that transition and training are two different 
things [11]. 
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at one time, an automated system for 
teaching the tatar language based on latin 
script was created. the authors of this work 
are: r. Khadiev, r. bagavieva, p. aukhadiev, 
r. bagaviev, K.r. Khadiev. the textbook de-
scribes the need to use computer-multimedia 
tools for teaching students writing on the basis 
of latin graphics. for young children, differ-
ent kinds of games are offered in the tatar lan-
guage, which are aimed at teaching the tatar 
language on the basis of latin graphics. atten-
tion is also paid to the formation of skills and 
teaching the basic rules of spelling (literacy) 
of the tatar language on the basis of the latin 
alphabet. there are suggested tasks for graphi-
cal representation of texts recorded on audio 
recordings, and vice versa correct execution of 
orthoepy of written words.

in addition, in neighboring turkic coun-
tries, there are almost no mobile applications 
or special language training programs based on 
latin graphics. in the teaching of the Kazakh 
language, based on the linguistic basis for the 
transition to latin script, interactive training 
programs created on the basis of special mo-
bile technologies will be developed for the first 
time. Therefore, the possibility of financing 
this project should be high.

The main benefit is that the products that 
will be prepared on a scale of this project will al-
low individually, each trainee himself to master 
the presented material. the main task of educa-
tion today is constant self-development, and in 
this respect the presented project will have great 
opportunities in implementing the teaching of 
writing on the basis of latin graphics.

at present, we are searching for solutions 
to such topical issues of transition to latin 
script of the Kazakh alphabet, as a solution to 
spelling problems, spelling, creation of special 
training programs, etc.

After learning Latin graphics, the question 
of how to train it is also important. taking into 
account the fact that the Kazakh state wom-
en’s teacher training university is a peda-
gogical university, it is also planned to begin 
training of new alphabet experts and textbooks 
for kindergartens and secondary schools this 
academic year. for this purpose the rector of 
our university g. aldambergenova, we have 
created a latin center and plan to do our job.

there is a growing need for curriculum re-
lated to the transition to latin graphics. in this 
regard, our university is actively working on 
the fundamental research project financed by 
the ministry of Education and science of the 
Republic of Kazakhstan. The specific feature 
of the research project is the collaboration of 

philologists and IT specialists. As the first re-
sult, you can say the electronic tutorial “lit-
eracy education”. this tutorial is ideal for 
learning alphabet in pre-school classes. the 
language of the program is very easy, it has a 
positive impact on the child’s ability to visu-
alize, visualize, memorize and visualize. the 
program has a good picture of an e-teacher, 
and the latter has the opportunity to learn and 
repeat it to formulate the listening, listening 
and speaking skills.

in addition to the problem of transition to 
latin graphics, the problem of orthography 
also occurs. because of the differences in the 
sounds of the Kazakh sounds in the cyrillic 
graphics and latin graphics, it creates spelling 
problems. these issues will not be solved and 
literacy will not rise to a higher level. that’s 
why the problem of spelling is an urgent issue. 
it is obvious that one of the actual problems is 
to solve the problems of orthography, to solve 
the problems of the spelling of the latin graph-
ic, based on the past experience and the views 
of scientists. at this point, a special site on lat-
in alphabet teaching is being developed at the 
university. the content of the site is based on 
the spelling of spelling, preparing test tasks for 
the correct writing skills. we believe this meth-
od is an indispensable method for performing a 
well-trained, easy-to-use test.

nowadays, it is possible to build effective, 
easy-to-use skills and critical thinking skills 
through the incredible learningapps program 
that teaches teachers effectively to organize the 
learning process. based on this program, we 
have already done a number of tasks in teach-
ing the latin alphabet. here the task is struc-
tured in a variety of shapes and content. the 
content includes texts of educational impor-
tance. that is, it is not possible for the learner 
to become bored and focused.

let’s now have a look at some of the issues 
that need to be settled in some of the issues that 
arise in the writing of the latin alphabet:

– writing complementary words should be 
based on the spelling of the original orthoopic 
law of the Kazakh language, based on the na-
tional articulation base, using its internal capa-
bilities;

– in the company, as a solution to the prob-
lems that have become the subject of many de-
bate, we support the following statement: in the 
case of joint Kazakh roots s and h (x), the letter 
q is used instead of h (x) in order to maintain 
a meaningful resistance. for example: ashat, 
ashana (dining room) words Asqat, asqana and 
others. if we write this word is read in Kazakh, 
it will be read as hungry mother, ashat, and the 
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meaning of the first one changes, the value will 
disappear.

after making a change in graphics, Ka-
zakh phonetics and spells will be completely 
changed. analysis and analysis of this doc-
trine is the work of all intellectuals (scientists), 
scientists, teachers, teachers, writers. without 
doubt, it will be a good result when it comes to 
analyzing, analyzing and analyzing the various 
latin alphabet problems in the formation of the 
intellectual nation.
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al-maturidi and the role of the environment, the time and space where he lived, and where various religions and 
cultures coexisted. special attention is paid to the comparative analysis of the text of abu mansur al-maturidi’s book 
“Kitab al-tawhid” and the dogmas of such religions as Zoroastrism, manichaeism, christianity, Judaism, buddhism, 
tengrianism. the characteristics of various debates and ideological discussions aimed at forming the principles of 
the teachings of abu mansur al-maturidi are given. it is claimed that the source of the worldview of Kazakh thinkers 
is the teaching of abu mansur al-maturidi, who was able to synthesize issues of religion and morality.
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abu mansur al-maturidi, popularly known 
as “imam-l-mutakallimin alamu-l-huda”, 
“raisu-s-sunnah”, “musakhihu ahadi-l-mus-
limin”, “Imamu Zahid”, “Raisu Aһli-s-Sunna”, 
“mahdiu-l-umma” [1, s. 94] is a great theolo-
gian, born in the city of maturid, near samar-
kand. in the formation of the great scientist, 
a great role was played by time and space, 
where he lived and an important role played by 
a philosophical environment with a high cul-
ture. the city where the scientist was born was 
at the crossroads of the roads that connected 
the whole world. the caravan route, heading 
west, passed through this city and breathed life 
into such cities as taraz, yasy, otyrar, shash, 
bukhara, samarkand, etc., which were along 
the lines of the silk road. for this reason, at 
first these cities emerged as a haven along the 
caravan routes, but over time they turned into 
the largest shopping centers. initially caravan 
routes emerged as shopping centers, the cit-
ies of Maverannahr retained their significance 
for thousands of years as centers of trade and 
crafts. this is why this territory always attract-
ed the eyes of the great empire and the states 
that aspired to conquer it. As a trading center, 
this area was created by an environment in 
which different religions and cultures coexist-
ed side by side, representatives of the doctrine 
and ideas, and, in addition to trade, debates and 
ideological debates took place here. as histori-
cal and archaeological evidence prove, repre-
sentatives of such religions as Zoroastrianism, 
manichaeism, christianity, Judaism, bud-
dhism, tengrianism were also living here in 
the pre-islamic period and during the period of 
wide spread of islam on this territory. Even the 
renowned scholar abu mansur al-maturidi, in 
his valuable book, “Kitab at-tawhid”, attached 

great importance to these religions by devot-
ing a separate chapter to them, analyzing their 
creeds and dogmas.

by the way, even supporters of the dualism 
of Zoroastrianism and manichaeism left a deep 
impression on the territory maverannahr. there 
is evidence that the founder of Zoroastrianism, 
Zoroaster lived in iran and central asia, and 
the sacred book of the religion of the avesta 
was written on the lands of turan [21, p. 267]. 
so, in maurya, persians and sogdiana lived in 
the neighborhood with the muslims practicing 
dualist belief. for this very reason, during the 
time of abu mansur al-maturidi agenda were 
topical issues of faith in the dualist belief and 
among the Muslims were the questions of the 
existence of god, his unity, divine attributes, 
etc. .. dualism was what abu mansur al-ma-
turidi deeply discussed in “Kitab al-tawhid” 
where he devoted a chapter and seeks to prove 
the invalidity of their arguments, also separate-
ly studying the dualism and idealistic refutes 
of their position. abu mansur al-maturidi sep-
arately examined the doctrine of “munnania”, 
“daysanya”, “markawini”, “majusia” [17, 
pp. 196-217]. relating to Zoroastrianism and 
manichaeism, gave an analysis of their creeds 
in order to determine the invalidity of their 
doctrine.

one of the world’s religions as christian-
ity expanded its territories in the middle ages. 
Especially, it is known from the sources that 
these tribes of christianity, as the nestorian 
and Jacobite, since v century spread in mav-
erannahr and in samarkand begin the work of 
christian churches and monasteries [20, 2003, 
p. 18]. and that through maverannahr, this 
religion penetrates the territory of Kazakh-
stan [12, p. 73]. despite the fact that islam in 
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the xiii century is widely penetrated in the ter-
ritory of the turks by naiman, Kerey and long 
timed christians [12, p. 82]. al-maksidi indi-
cates that along with the christians also resided 
here the Jews [10, p. 92]. apparently, in a so-
ciety where the abu mansur al-maturidi lived, 
christians were around him and he arranged 
with them debates on religious subjects. be-
sides abu mansur al-maturidi studied christi-
anity and christian denominations, especially 
he analyzed the christian concept of Jesus and 
draw conclusions about the invalidity of their 
beliefs [7, pp. 266-272]. thus, the views of 
abu mansur al-maturidi about christianity 
and about the prophet Jesus were approved.

 The infiltration of Islam in the territory of 
Maverannahr begins with the Arab conquests 
in the Umayyad era. More specifically, during 
the time of the conquest of the Caliph Walid 
bin abdul malik carried out under the super-
vision of Kutaiba bin muslim spread islam in 
the maverannahr and the security of the eastern 
lands, as well as to control of the silk road [4, 
pp. 214-216]. from this period, the territories 
of maverannahr sogdiana (bukhara and sa-
markand), Khorezm, sogdiana, fergana and 
shash were incorporated into the caliphate [7, 
p. 90]. in general, despite the fact that the 
umayyad unfairly treated non-arabs, the reli-
gion and culture of islam begins to spread to 
the territory of maverannahr. due to asylums 
in the maverannahr and Khorasan, opposition 
to religious movements was far from the is-
lamic centers of islam discussed problems [22, 
pp. 16-17]. and yet close communication with 
the people of islam and the mass conversion 
to islam is associated mainly with the battle of 
the talas [4, pp. 232-233]. since shortly before 
the abbasids took over power, the people who 
accepted islam were treated warmly, even were 
taken to the public service and on furrows of 
board. so, long before the time of maturidi in 
maverannahr, cities such as bukhara and sa-
markand, as a result, religious scholars debates 
with representatives of other religions, for in 
and of islam, were laid out the rich depths of 
religious and philosophical sciences. opposi-
tion to religious movements had a huge impact, 
and in particular, within the shiite during kay-
saniya mubaydiya [23, pp. 122], due to them 
islamic issues, as the essence of faith, purity of 
soul, califato-imamate, etc. were discussed. at 
the time of arrival of maturidi in ix-x centu-
ries, islam world received further development 
and perfection of ideological trends and think-
ing. as centralized power that has survived 
since the rise of islam, when the abbasid ca-
liphs collapsed, the appearing of independent 

or semi-independent emirates and sultanates 
began. in addition, the pride of islamic culture 
has given an opportunity to get acquainted with 
the ancient, namely the greek heritage, thanks 
to which the muslim community became avail-
able to new and alien thoughts, especially the 
notion of belonging to the greek philosophical 
trends and schools. for example, representa-
tives of the naturalistic, dahriysk, Sofia, Peri-
patetic philosophy offered philosophical solu-
tions to the problems, questions on creation of 
the world, the primacy of its god, the essence 
of god, prophecy, peace which was listed for 
discussion in islamic theology. therefore, 
abu mansur al-maturidi in his book “Kitab 
al-tawhid” alone refers to naturalists [17, pp. 
147-150], dariya [17, pp. 178-191], repre-
sentatives of sumanni [17, pp. 191-192], the 
sophists [17, pp. 192-196] and criticizes their 
views and beliefs.

at this time, the samanids, seeking sover-
eignty from the abbasids, were in the vicinity of 
the buyahids, promote ideas of the shia imams, 
Zaydi and the state, to adhere to shi’ism, and 
the ghaznavids, supporters of sunni and turkic 
tribes, stick to tengriism. samanids, from 875 
up to 999 years with its neighbors were in a state 
of war and armistice. at the beginning of the sa-
manid period, peace and tranquility reigned in 
maverannahr in heart of developing science and 
culture. of course, peace and stability are the 
main guarantee for the development of science 
and culture, ideas and thoughts. samanid rulers 
show respect and honor to people of science and 
art, religious scholars. historical sources report 
that especially in the month of ramadan, they 
collected all the scientists and discussed the 
problems, even established a tolerant attitude 
to the non-muslims [19, p. 15]. samanid period 
gave the world such famous men of science, 
such as abu nasr al-farabi, abu ali ibn sina, 
abu mansur al-maturidi. 

Purpose of the study
the article is aimed at revealing the justi-

fied conclusions that the Abu Mansur al-Ma-
turidi doctrine is at the center of the theologi-
cal, spiritual and even philosophical views of 
the turkic peoples to this day. as is known, 
now our society is subject to attacks of the 
newly emerged direction, which harm the na-
tional system of thinking of the Kazakh people, 
the unity and tranquility of society. Therefore, 
it is necessary today to identify the maturidic 
teaching as the fundamental force of the Ka-
zakh clergy and its propaganda, thereby dem-
onstrating the teachings of maturidi as the only 
force that can resist these areas.
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of course, the support of men of science 
and religious scholars on the one hand provide 
stability within society, and on the other hand, 
made it possible to resist penetrated religious 
trends from outside. since the tenth century, 
sunni islamic world was a threat in the face of 
shi’ism. supporters of the government of ali – 
the shiites, in the caliphate has always been 
on the side of religion and held the opposition 
direction, but with time under the influence of 
another’s cultures and religions, absorbed ele-
ments of ancient, hellenistic philosophy, shi-
ism appears in several directions and they vio-
lently attacked traditional sunni theology. one 
of the shiite imam was chosen by buwayhids, 
which is almost completely controlled by the 
abbasid caliphate, and in north africa, they 
built their own state. it is known that they are 
competed with the abbasid caliphs for reli-
gious leadership, and that the ismaili fatim-
ids, through their missionaries (da’i) tried to 
organize the religious riots in transoxiana [15, 
p. 502]. besides, in the neighboring transoxi-
ana territories in sistan Kharijites, shi’ites in 
Kashan and isfahan, Qom and reye, Zaidi in 
tabaristan, mu’tazilites in istakhri, armenia 
and azerbaijan propagated their ideas [19, 
p. 18]. in neighboring maverannahr, Khorasan 
mu’tazilites was their propaganda. for this 
reason, the power to ensure stability in the so-
ciety relied on the teachings of murjites-Hanafi 
and sunni schools, since the majority of people 
in society were on their side.

According to the teachings of Hanafi, Sun-
ni came here at a later time. in the ix century in 
the cities of Khorasan and maverannahr such 
as bukhara, nasaf extend to hashauiya (sup-
porters of hadith). and in the tenth century, 
they became the largest trend. based on the evi-
dence presented in the book Maqdisi, published 
in the year 990, in the ix-x centuries in such 
cities as nishapur, shash, tus, nasa, bukhara 
and Isfarain number of Shafi’i equalized with 
Hanafi [6, p. 116]. If we keep in mind the fact 
that such well-known scholars of hadith like 
Bukhari, Abu Dauit, Tirmidhi, Ibn Қutayba 
originate from maverannahr, we can assume a 
growing majority of the supporters of the had-
ith [6, p. 117]. although today it is known that 
the Shafi’i and Hanafi are part of Sunnism, in 
the middle ages in maverannahr and Khorasan 
between them was a terrible competition. Even 
in mosques, there were clashes, most of which 
ended in bloodshed [7, p. 92]. such disputes 
and debates took place during the time of abu 
mansur al-maturidi. for example, in his book 
“Kitab al-tawhid” abu mansur al-maturidi an-
alyzes problems of predestination [17, p. 406], 

great sin [17, p. 428], faith [17, p. 497], thus, 
he pointed to the teachings hashuitov (sup-
porters of Hadith Shafi’ites) and he explained 
his thoughts, which he accepted, and where he 
does not agree with them.

it is known that the samanid rulers were 
mostly supporters of the Hanafi doctrine, and 
supported Hanafi scholars. For example, the 
samanid ruler ismail ibn ahmad (892-907 
years) gathered all the Hanafi scholars of Sa-
markand, bukhara and other settlements of 
maverannahr, in order to shut out the pathways 
of foreign religious movements, asking them to 
promote sunni. scientists in order to strengthen 
the principles of sunni beliefs, assign the job 
to Hanafi scholar Iskhaқ bin Muhammad al-
hakim al-samarkand. after the end of a given 
work, this work was approved by the ruler and 
the religious scholars. Known under the name 
“al-sauadu al-azam”, this work is becoming 
popular in the period of samanids [10, p. 87]. 
Based on this, one must assume that Hanafism, 
compared to other islamic movements, was 
much deeper, wider and has a lot of supporters.

Hanafi doctrine was built on the beliefs 
and methods of Kufan scholar imam azam 
abu hanifa. the peculiarity of his views and 
methodology was that in solutions to prob-
lems in addition to the Koran, he emphasizes 
the role of reason. therefore, abu hanifa is 
the true originator of the school of ahu para-
dise. this, on one hand, expanded the hori-
zons of human thought, and on the other side, 
islam began to take non-arabs. school of ahl 
al-rai took into account the non-arabs needs, 
and even in VІІ century, the school of Dahl al-
rai was widely distributed in the territory of 
the Eastern caliphate, Khorasan and transox-
iana. with the support of the people of tran-
soxiana and Khorasan, the abbasids came to 
power, and the disciple of imam azam abu 
yusuf appointed chief Justice [18, p. 498]. a 
friend and disciple of abu hanifa, omar bin 
maimun a-ramm (787-88 y.) is appointed a 
judge of Balkh, and later Hanafi scholar, Abu 
muti al-balkhi for many years in this city be-
came judge. another scholar of abu hanifa, 
abu ismail nuh ibn abi maryam is appointed 
a judge of merv, the student abdul-aziz bin 
Khalid al-tirmidhi, judge of tirmidhi. fa-
mous student of shaibani, a scholar of the 
Hanafi fiqh, Suleiman Abu Musa bin al-Su-
leiman al-Juzjani, was a native of the city of 
Juzjan. Regional Hanafi school was built by 
the student of the Hanafi school, Abu Hafs al-
Kabir (ahmad bin hafs) (d. 832 f.) [10, p. 84-
87]. in balkh and ray there is concentrated 
majority of Hanafi students.
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 In one of the scientific and cultural cen-
ters – samarkand, home of abu mansur al-
Maturidi, as widely promoted Hanafi doctrine, 
during the life of abu hanifa, all held the 
doctrines of Hanafi. Writing the biography of 
abu hanifa, Kardari gave lists of students of 
Abu Hanifa, who spread the Hanafi doctrine 
in samarkand – abu mukata hafs bin salm 
(suhail) al-farrazi, nasr bin abi abdilmalik 
al-attacks, ball bin abi mukata, muhammed 
bin Hassan, Yunus bin Is’haaq and perform in 
this city the work of judge Ishaaq bin Ibrahim 
al-hanzalah [9, p. 123]. this is also evidenced 
by one of the famous scientist of the school of 
maturidity – Abu Muin al-Nasafi. According 
Nasafi, Merv, Balkh and other cities of Kho-
rasan, maverannahr fully, the turKsoy and 
even the people living along the border, from 
the outset adhered to the methods of the school 
of abu hanifa [9, p. 124]. thus, to get an edu-
cation and upbringing in this environment, 
abu mansur al-maturidi further develops the 
Hanafi doctrine, equating reason and religious 
revelation.

Materials and methods of research
the methodological basis of the article 

is a hermeneutic and existential analysis of 
the work of abu mansur al-maturidi entitled 
“Kitabi at-tawhid”. the reason is that with the 
help of these methods, the interpretation of the 
text makes it possible to understand the pre-
requisites for the formation of Abu Mansur al-
maturidi’s teaching. at the same time, from the 
point of view of religious knowledge, it is pos-
sible to determine the continuity of opinions of 
great thinkers and Kazakh thinkers. the sec-
ond method, comparative analysis, compares 
god’s evidence with the principles of abu 
mansur al-maturidi and other religions.

the sources particularly listed the names 
of the teachers of abu mansur al-maturidi – 
Hanafi scholars, Abu Bakir Ahmad bin Is’haaq 
bin salih al-Zhuzzhani, abu nasr ahmad ibn 
al-abbas al-iasi, muhammad bin mukatilar-
razi, nusair bin yahiya al-balkhi, abu bakir 
raja muhammad bin ahmad al-Zhuzzhani [1, 
pp. 41-43]. there are versions with differ-
ent chains of teachers of abu mansur al-ma-
turidi that include muhammad shaibani, abu 
yusuf, abu muti al-balkhi, abu al-mukata 
samarkandi. ibn yahiya, bayezid, Zabid, u. 
rudolf [1, pp. 37-40]. number of the names 
of the teachers listed does not match, but all 
of them are Hanafi scholars. All medieval and 
modern scholars recognize that the source is 
maturidity teachings of Hanafi School. This 
means that abu mansur al-maturidi imbued 

with the birth of the teachings of abu hanifa, 
and at the level of their understanding com-
mented on this teaching. in addition, it is nec-
essary to recognize the special role of some of 
the works that have contributed to the develop-
ment of maturidity doctrine, a complete collec-
tion of theological and religious-legal views of 
Imam Azam “Fiqh al-Akbar”, a collection of 
thoughts abu hanifa “al-fikhul-asbat”, which 
was compiled by a disciple of abu hanifa, 
Abu Muti Hakam bin Abdillaһ al-Balkhi (814 
died.), “Kitab al-alim wa-l-mutaalim” [1, pp. 
75-76], collected yet by another disciple of 
Abu Hanifa, Abu Muqatil as-Samarkandi.

Results of research and their discussion
in our opinion, the positions that refer to 

the origins of the maturidi teachings to the 
views of the murjia stem from the assumption 
that abu mansur al-maturidi and abu hanifa 
were murjites and the identity of their views 
with the views of the murjites, and that their 
opponents called them murjites. there are also 
opinions that go beyond the sunni, connects 
the doctrine of abu hanifa with directions of 
murdzhit. for example, considering ash’ari 
abu hanifa and his followers as the ninth di-
rection of murdzhit, thus defines it as a period 
that goes beyond the sunni [9, p. 122].

it is known that murgia takes its name 
since the Battle at Syffine where he faced Ali 
and mariyah. at this time, on the agenda con-
sidering issues such as the value of faith, a 
great sin and the human condition in the af-
terlife who has committed a great sin. first 
thoughts around these problems have been 
proposed by murdzhits. Kharijites both for 
members accused of unbelief at Syffine battle 
and who oppose the commandments of allah, 
commits a great sin, repents, and criticized 
them, history will remember them as igno-
rant. although the Kharijites were reputed to 
be ignorant, and for fans, thanks to them, the 
problem of great sin, the state of man in this 
life who have committed a great sin, the value 
of faith, etc. were discussed. current murdzhit 
contradicted Kharijites in matters of great sin, 
the earthly condition of the person who has 
committed a great sin; murdzhity called a sin-
ner, the believer who has committed a great 
sin, but this man is considered to be the faith-
ful sinner, and in the hereafter everything ex-
cept allah bring companion, all the great sins 
are forgiven, or will be punished. after he 
had washed away his sin, he goes to heaven. 
therefore, they were called murdzhits, which 
meant “leaving for later, postponing”, “and 
giving hope”.
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we believe that, murgia appears as the op-
posite during the Kharijites, who kept the people 
in fear, fiction and who agree with their opinion 
were accused of unbelief; as a protest against the 
struggle between the umayyad and the hash-
emite; Umayyad against unfair treatment to the 
people, the humiliation of non-arabs and ex-
tremely unreasonable taxes [8, p. 172]. founded 
in about the first century after Hijra, Murgia is 
widely distributed in Iraq – the centerpiece of 
most non-Arabs. And at the end of the first cen-
tury of hijra, the center of the murgia became 
Kufa. religious and legal issues of murgia were 
prepared by Hammed, and then Abu Hanafi. 
the main reason for the wide spread of murgia 
becomes doctrine, which gave equal rights of 
arabs and non-arabs [20, p. 51-52].

however, murgia in religious and theo-
logical matters did not stick to one idea and 
conditions. the dichotomy of faith and action, 
a person has committed a great sin remains a 
believer, a person’s position in other worldly 
world, if in these issues murdzhity share the 
same opinion, the decision of a number of 
theological issues, they offered different views 
and concepts, however, decided differences 
among murdzhit on various issues of doc-
trines, the largest differences existed among 
them in the definition of faith (Iman). For ex-
ample, one of the branches of murgia – yunus 
believed that a person has committed a great 
sin to avoid hell, because sin cannot be called 
perfect work, sin is when a person has the in-
tention and desire to make a sin, it is the state 
of man in the afterlife when he has commit-
ted a great sin and is solved differently; Salih 
bin omar believed that prayer is not a manda-
tory action, binding effect – is the belief [18, 
pp. 248-249]. this gave rise to a protest of the 
traditional sunni scholars, which supported by 
most people, murdzhit were accused of excess-
es. Judging by the position, murdzhity divided 
into two major areas: the extreme and moder-
ate. The second direction may be called Hanafi 
or Hanafi murdzhit, it retained equality be-
tween reason and doctrine, and even combine 
them. Based on the classification, Abu Mansur 
al-maturidi divides murdzhit into two groups: 
worthy of “praise” and “charge”, thereby sup-
porting praiseworthy Hanafi of murdzhit. In 
his view, worthy of praise are those who trust 
in god in human state, has committed a great 
sin. since allah forgives all except the worship 
of something else, if you wish [2, p. 194]. we 
note that the murjits in the creation of deeds, 
the responsibility was laid not on man, but on 
allah [2 p. 195]. thus, it supports a moderate 
murdzhism, matching actions with the sunni.

the path laid by abu mansur al-maturidi 
subsequently became an occasion for laying 
maturidi school. this doctrine, which is at the 
origin of Hanafi doctrine, can be considered 
in several subsections. the emergence of the 
Hanafi School and its development was one of 
the prerequisites for the spread of the religion 
of Islam in Central Asia. The questions of fur-
ther development of the Hanafi doctrine were 
solved by abu mansur maturidi and estab-
lished the maturidi school. this was the sec-
ond of the preconditions for the adoption of the 
turkic peoples of the religion of islam. in these 
times, maverannahr became the center of the 
Hanafi School of Maturidi. Put differently, the 
works of abu mansur maturidi such as “Kitab 
al-tawhid” and “tavilat al-Qur’an” provided 
further development of maturidi school. start-
ing with maturidi teachings, this trend is rein-
forced by the teachings of abu moein al-na-
safi, al-Hakim al-Samarkand, Abu Mohammed 
Abdulkarim bin Musa Pazdaui, Omar Nasafi, 
fergana scientist sirajuddin ali bin osman al-
Ears, bukhara scientist nuraddin al-sabuni, 
and etc. .. thus, maturidi school blocked the 
penetration of central asia to other islamic 
schools.

in our opinion, the maturidi teaching is 
at the center of the theological, spiritual and 
even philosophical views of the turkic peoples 
to this day. the reason for this is the penetra-
tion of the minds of turkic religious thinkers 
with the teachings of the Hanafi-maturidite 
trend. by the way, in the pre-soviet period the 
school-madrassas of bukhara and samarkand, 
saturated with the maturidi teaching, were very 
authoritative. in addition, the majority of Ka-
zakh thinkers of the xix and early xx centu-
ries were pupils of the religious madrassas of 
maverannahr, or madrassas opened in Kazakh, 
tatar, bashkir lands on the example of sa-
markand and bukhara madrassah. for exam-
ple, a well-known adviser, abylaikhan buhar 
zhyrau [16, 2014], known theologians of the 
nineteenth century n. talasov, sh. Kosshygu-
lov [24, p. 13] were educated in the madrassas 
of buhabay.

This means that there is sufficient evi-
dence of the mosques and madrassas operat-
ing in the pre-soviet period, where education 
is given in the Hanafi-Maturidi direction. For 
example, usually along with the Hanafi juris-
prudence (fiqh) taught by Aqedah Maturidi 
madhhab. in particular, the main textbook in 
madrassas served the essay “Akaidi Nasafi” [5, 
p. 5] Omar Nasafi, representing a summary of 
Maturidi Aqedah. The well-known scientific 
centers of central asia – hundreds of bukhara 
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madrassah, such as the arab world, Kokiltash, 
madrasah in samarkand, shir-dar, tilla-Kari 
madrasah in tashkent, barak Khan, etc. stud-
ied students not only from maverannahr, but 
also from other regions of the islamic world, 
or deepen their knowledge. for example, some 
teachers, who took the formation of the ta-
tars of the volga and the urals, were brought 
up in educational centers of transoxiana. by 
the way, in the orenburg madrasah “husain”, 
in the Ufinsk madrassas “Galia”, in the Trinity 
madrassas “rasul” and “muhammad”, besides 
in many madrassas in taraz, shymkent, turke-
stan, Karnak, samira, akmeshita, shame, 
akmola, Karkaraly, urals, aktobe, Kostanay, 
atafu, etc. were built samples of madrassas of 
transoxiana, and the main textbook in these 
madrassas were major compositions of rep-
resentative of Maturidi school – Omar Nasafi 
“akkad” and its commentary “sharh acid en 
Nasafi” Sagduddin Taftazani [11, p. 186].

Kazakh religious thinkers, educated in 
these madrassas, built their world under the 
influence of the Hanafi school-Maturidi, 
wrote his works. in particular, in the works 
of prominent statesman aktamberdy, bukhar 
Zhyrau, in the works of Kazakh thinkers and 
educators of the nineteenth century as abay 
Kunanbayuly (“Words of edification”), Ibrai 
altynsarin (introduction to islam) and sha-
karim Kudaiberdieva (“the adoption of islam 
Terms”) are religious and educational edifica-
tion of faith and requirements of Islam for the 
younger children in line with Hanafi-Maturidi 
school.

The XIX century was dominated by Sufi 
motives in the works of Kazakh religious edu-
cators. since the doctrine and culture of Ka-
zakhstan retained its importance in the Kazakh 
traditions and views in religious philosophy. 
however, Kazakh scientists can skillfully 
combine Sufi motifs with Hanafi-Maturidi 
teaching. for example, in poems and words of 
edification Abaya Sufi themes intertwined with 
an explanation of the problems of Kalam, such 
as the nature of god and his attributes, pre-
destination of human action, human choice in 
line with the teachings of maturidi. in addition, 
in the works of Kazakh religious educators of 
the nineteenth century, such as akmola, ibra-
him abu bakir Kerderi, nursha naushabayuly, 
mashhur Zhusip Kopeyuly, shadi Zhangiruly, 
shakarim Kudayberdiuly, makysh Kaltayuly, 
shortanbay Kanayuly, balmagambet balkyb-
ayuly, very common Allah greatness questions 
and his attributes, the freedom of man’s will, 
the essence of life and its meaning, the frailty 
of worldly life, etc.

similarities of maturidi teachings contain-
ing composition of Kazakh thinkers were lim-
ited to issues such as the confession of faith, 
the unity of god and his attributes, prophecy, 
freedom of choice and the will of man. in gen-
eral, the basis of religious beliefs of Kazakh 
religious educators is the question of the con-
fession of faith. the main reason for that, most 
likely, is – a confession of faith, which is the 
foundation and beginning of all religion and re-
ligious knowledge. all of the traditional works 
of kalam, including maturidi doctrine recog-
nize the confession of faith, committed with 
the participation of the heart (tasdiқ). So the 
believer will have to strengthen their faith by 
knowledge of sustainable evidence. abu man-
sur al-maturidi faith of the believer blindly 
(taqlid) devoid of evidence for their faith did 
not accept. however maturidi imams in later 
time acknowledged the confession of faith 
through taqlid, but because of not strengthen-
ing their faith, they were perceived as people 
who have committed a great sin. these views 
are found in the works of Kazakh religious 
thinkers. for example, ibrahim altynsarin in 
his book, “introduction to islam”, written for 
the purpose of religious instruction of children, 
considering the faith in three sections, it is – 
faith Tahqeeq, istidlali and taqlid, and provides 
an analysis of each section [3, pp. 190-191] 
shakarim Kudayberdiuly emphasizes that faith 
must maintained by the heart, if the heart of 
man has no faith in the creator, then that per-
son has no true faith [13, pp. 7-8], he believes 
that the person is not strengthening our faith by 
the mind and not brought her to the true faith 
is a sinner [13, pp. 7-8]. in their view, based 
on the fact that man’s heart accepts the unity 
of allah and the prophet muhammad his mes-
senger, he is considered to have reached the 
stage of mu’min, muslim. muslim, because 
of committing great sin does not become dis-
believers in this life, he is perceived as a true 
mu’min. because of sin he will be perceived 
as fasiq, immoral Mu’min. In accordance with 
the sin committed, he may be punished by al-
lah. in the day of Judgment, the condition of 
that person is decided by allah, the creator 
to either forgive sins or punish. man, because 
of their sins should live a life without hope of 
forgiveness, but to live in fear or to hope for 
forgiveness of sin [13, p. 8]. hence, human life 
must be located between hope and fear. acts 
cannot be a part of faith. They are required, but 
differ from the faith. a believer must speak the 
words of confession of faith without any doubt 
that he is a believer [3, pp. 189-190]. that is, 
he should say “i am a true believer. due to the 
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separate consideration and acts of faith, peo-
ple who perform acts of faith is not required 
to increase and does not decrease because of 
not performing. it is only considered a sinner 
and will be punished. a person who commits a 
crime, opposed by religious laws, is considered 
lost faith. this determination takes place in the 
works of shakarim and abay. all muslims and 
the believers in faith are the same question. 
faith of someone cannot be high or low. the 
differences are only the acts.

differences of actions and beliefs are the 
foundation of maturidi philosophy of faith. in 
accordance with the teachings of abu mansur 
al-maturidi, Kazakh religious thinkers distin-
guish between faith in compulsory execution 
of acts and not performing them, knowing their 
commitment. a man who does not believe in 
mandatory religious canon, becomes an un-
believer who believes in commitment, but not 
fulfilling them, he is considered to be a believ-
er [13, pp. 35-36]. in their view, prayer, fast-
ing, tax, pilgrimage – is not faith, rites only is 
faith, or principles of faith and islam.

the views of Kazakh religious thinkers 
around the position of faith are completely 
similar to the teachings of abu mansur al-
maturidi. that is, in the words of shakarim, 
symbols of faith, is “believe in the existence 
of allah, in his unity, believe in the existence 
of angels, believe in all the books sent to the 
prophets, believe in the prophets, believe in the 
day of Judgment, believe that what is good and 
evil does not come without preselected by al-
lah, believe in life after death “[1, p. 8].

belief in the great allah, as the main sym-
bol of faith and as the main theme of the teach-
ings of theology, Kalam, which took place in 
the works of Kazakh thinkers, in parallel with 
the evolving doctrine of abu mansur al-ma-
turidi. that is, in all doctrinal matters are de-
scriptions that allah exists, is one and has no 
equal. Methods of proving the existence of Al-
lah, taking place in the theological works, art-
fully used in the works of abai:

bas zhogary zharalgan, myin tomen,
Qarashy, Dene bіtken retіmenen,
Іstіn bas – retіn tanymaqtyq,
Iman bіlmes tagatty qabyl Demen [14, pp. 268].
in addition, proof of causality are listed in 

the “three true” shakarim.
The question of the divine attributes is 

one of the classic polemical theologies. there-
fore, in the teachings of Kalam, questions of 
the divine attributes considered. in general, in 
the teachings of abu mansur al-maturidi, the 
creator is unmatched. in the words of abai, 
in accordance with the teachings of the ma-

turidi, great allah has the following attributes 
hayat, ilm, Kudrat, basir, sami’e, irada, Ka-
lam, takvim [14, p. 352]. the attributes of 
Allah cannot be unified or separate from the 
objects [14, p. 355]. the attributes of the ab-
solute creator, the created mind cannot explain 
them [14, p. 353]. abay believes that in them, 
azali and abadi [14, p. 354].

divine attribute was considered by maturi-
dites and distinguished it from other schools, 
it’s – takvim. according to them, takvim at-
tribute – one of the eternal attributes such as 
“ilm”, “Kudrat”, “irada”, “sami’e” and “ba-
sir”. the inherent attribute of creation of allah 
is eternal. however, the created world cannot 
be eternal. after all, the creator and the cre-
ated world are two different things. the cre-
ated world was created by god, having a divine 
quality of creation. According to Maturidi, hu-
man mind is incapable of understanding the es-
sence of takvim. in this situation, the only proof 
offered is that the whole of the created world 
was created by the divine mandate “be (kuna)”. 
the attribute of divine creation (takvim) is de-
scribed in the works of Kazakh educators. for 
example, if the work of shakarim “the creator, 
works or not [13, p. 11], then the following 
combination of ibrai is creator creates out of 
nothing [3, p. 197]”.

according to maturidi, nothing is created 
without a purpose in the world. on the contrary, 
there is a reason, the purpose and plan of cre-
ation. in this regard, all what allah does is part 
of his characteristic of inherence and reason-
able principles and not contradict. Everything 
in the world is excellent and accurate. appar-
ently, the idea has two kinds: the first – justice, 
the second – mercy. Justice – puts everything 
in its place. if we talk about the mercy of god, 
he has no limits. so divine acts cannot contra-
dict the idea. otherwise, it is – madness, it does 
not correspond to the status and honor of allah. 
For this reason, Abai words of edification in-
tends to say the following “the great creator 
did not create anything without a plan” [14, 
p. 368]. Knowledge of god – was unanimously 
recognized as rationally possible by maturidi 
scientists. if allah had not sent a prophet, the 
people through their minds must know that 
allah is there, and is one, worthy to give an 
explanation of the divine attributes. since the 
mind is able to make such a conclusion. there-
fore shakarim work states that a person who is 
not aware of the divine revelation is obliged to 
believe in the halach [13, p. 8].

 the issue of prophecy as well as in the 
works of maturidi imams was considered in 
the works of Kazakh thinkers. the essence of 
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prophecy, the prophecy of muhammad, and his 
exemplary life is the subject of stories and leg-
ends. for example, Jusipbek shaikhislamov 
in the poems “poem about how al-hazrat ra-
sul was a guest in a mirage”, “poem of depar-
ture of muhammad, the messenger of allah 
with the world mortal to the world of the eter-
nal”; Shadi Zhangiruly in his poems “The his-
tory of the prophet ibrahim”, “nezam siyar 
Sharif” describe the qualities of the Prophet 
muhammad.

according to maturidi teaching, issues 
such as this, as the last prophet – the prophet 
muhammad, the proof of his prophecy is the 
Qur’an, there is no equal to the Qur’an, the 
meaning and said it, he says that it was not 
anyone we know, and what is relevant to the 
future, reports of past prophets, the Qur’an 
is a miracle as was described by illiterate 
man, these and other issues were discussed in 
the works of Kazakh thinkers. for example, 
in the work of shakarim, conditions for the 
adoption of islam were as follows: “is it not 
a great proof that our prophet, being illiterate, 
knew of the previous prophets, knew the fate 
of nations? while readers of the torah, asked 
various questions during the Bible testing, he 
answered everyone, is proof that in a short 
time islam had spread in many lands, not by 
animals, the troops, and the true religion of 
islam and prophecy?” [13, p. 13].

however, the charity of the prophet mu-
hammad, addressed to the weak, the hungry 
and the homeless, the constant propaganda of 
the right, the true path, warning people away 
from bad deeds, prayers, training, cleaning of 
material and spiritual filth, the promotion of 
social justice, the spread of religion, useful to 
society and to individual who served as proof 
of his prophety [3, pp. 198-199], all fully doc-
umented in the poems of religious enlighteners 
and poets.

human action and its role in the action is 
one of the factors determining the life. there-
fore, from the very beginning of islam, the 
freedom of human choice, the predetermina-
tion of human activity can become a cause of 
controversy between the schools given a few 
views. one of them was garrity (gills), who 
denied the freedom to choose the person they 
support and strengthen the belief that every-
thing is in God’s hands; second were qadariyah 
and mu’tazilites, denied the divine choice and 
power, supported by the opinion of otomi, that 
everything is in the hands of man; and a theo-
logical opinion, claiming that the person gets 
(kasb) created by god. however, issues related 
to the choice and will of man are actively dis-

cussed by Kazakh thinkers. twenty-seventh 
edification of Abai and Shakarim conditions 
for the adoption of islam claimed inconsis-
tency of the positions of zhabritov, qadariyah 
even asharites about human action, and that 
they do not correspond to the spirit of islam, 
a charity that looks contradictory to each other 
and are not viable. they adhered to opinions 
that are not worthy of forgiveness and god’s 
justice [14, p. 338] restrict human actions.

according to maturidi, man is a true mas-
ter of his actions, it is possible to strengthen the 
mind, feelings and Quranic verses. the creator 
warns that together with the freedom of man 
there is an imposed number of responsibilities 
and tasks, the fulfillment of which will deter-
mines if a person will be punished or thanked. 
man has been given strength and power to work 
and perform actions. so human action is pow-
er, and the result has not yet created the desire 
(Irada juzʻi). It is a guarantee of responsibility 
to human actions. a person with such abilities 
of action, choose it as desired and performs. 
the origin of good and bad human act depends 
on the power of allah. this means that in the 
implementation of the action, there is involve-
ment of the role of man and the power of allah. 
here, the human role is an intention to perform 
an action, choice of action and its implementa-
tion. allah almighty – creates it. the birth, an 
influential power to act, that is, the creation of 
action belongs to allah. in other words, in the 
implementation of specific actions of choice is 
inherent to man, and the exercise of choice, is 
inherent in the creation of allah. this moment 
in the words of Abai’s edification is explained 
as follows: “you – there is a god, the creator of 
good and bad, but the implementer is not a god, 
god creates the disease, but you do not have a 
cause of the disease, god creates wealth and 
poverty, but you are not the cause to grow rich 
and impoverishment, i could understand [15, 
p. 339]”. thoughts of abai commented by 
shakarim through the prism of maturidi doc-
trine: “you have to understand yourself. al-
lah almighty will never incite his slave to bad 
actions. bad acts a person commits yielding 
bodily pleasures, deception of satan, allah 
almighty and the words by sharia religious 
ministers suppresses his actions ... always pun-
ishes only to do good, and encourages the soul 
to make good [13, p. 17-18].

Conclusions
concluding, maturidi doctrine is the spir-

itual pillar of the turkic peoples, including the 
Kazakh people. the article is aimed at identify-
ing valid conclusions that maturidi doctrine is 
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at the center of theological, spiritual and even 
philosophical views of the turkic peoples to-
day. as you know, today our society is exposed 
to attacks of latter-day direction, damaging the 
national system of the Kazakh thinking, unity 
and peace of society. therefore, necessary to-
day are revealing maturidi doctrine as a funda-
mental force of the Kazakh clergy and its pro-
motion, thereby to show the doctrine of abu 
mansur al-maturidi as the only force which is 
able to withstand these areas.

we are grateful to the ministry of Educa-
tion and science of the republic of Kazakh-
stan for grant financing of the research project 
on the theme “The Hanafi tradition in Central 
asia and the foundations of Kazakh spiritual-
ity”, within the framework of which this article 
was prepared.
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forms and modEls of social adaptation and intEgration  
of forEign studEnts
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forms and models of social adaptation and integration of foreign students are analyzed. within the sociological 
study, it was established that for foreign students, social integration takes place in three scenarios. so, for a large part 
of foreign students from the CIS countries, social integration occurs in the form of assimilation. For a significant part 
of foreign students from the baltic countries, social integration takes place in the form of acculturation. for a small 
part of foreign students, social integration occurs in the form of absorption. in addition, it was found that foreign 
female students, regardless of their ethnic origin, are less likely to join an international union than male. it was also 
found that the interethnic adaptation of ethnically mixed student families in yaroslavl obtains the character of ethnic 
assimilation. according to the results of the study, it is generally concluded that, despite the different scenarios for 
the social integration of foreign students, an absolute majority of them can be characterized by integration, which is 
described by an integrative model – multiculturalism. in other words, foreign students actively interact with the local 
population, while retaining their traditions and custom

Keywords: social adaptation, interethnic adaptation, acculturation, assimilation, universities, foreign students

The relevance of the study 
according to the federal state statistics 

service in 2016-2017 academic year 132,700 
foreign students were enrolled in the russian 
federation, while in 2015-2016 academic year 
the number of foreign students was only 124,0 
thousand.

the majority of representatives are from 
Kazakhstan – 50.7 thousand people. the sec-
ond place is for uzbekistan – 16.8 thousand 
people. the third place is for young people 
from turkmenistan – 15.9 thousand people.

according to the positional experts, our 
country actively uses education as a soft power, 
mainly in respect of students, bachelors from 
the cis countries which is linked to originally 
highly developed cultural and economic com-
munication level [10].

political scientists and sociologists express 
their concern over the frequent cases of propa-
ganda of the ideas of islamic radicalism in the 
universities. So in 2015, five students who 
came from tajikistan to study in ystu went 
to fight on the side of ISIL. And these are only 
the established facts [1]

according to the ministry of internal af-
fairs of the yaroslavl region, the number of peo-
ple brought to criminal account is rising among 
migrants. according to the ufsin (penalty ex-
ecution authority) of the yaroslavl region, the 
correctional colonies in the region contain a sig-
nificant number of citizens from the CIS coun-
tries, mainly for the distribution of drugs. only 
one correctional colony #8 is serving a sentence 
of about 700 citizens from tajikistan.

given the above, it is important to facilitate 
successful adaptation of foreign students.

Empirical basis of the study
a survey of russian students conducted in 

2015-2016 in:
– yaroslavl state pedagogical university 

(YSPU);
– orel branch of the russian academy of 

national Economy and public administration 
under the president of the russian federation.

a survey of foreign students conducted in 
2016-2017 in:

– yaroslavl state pedagogical university 
(YSPU);

– Yaroslavl State University (YSU);
– yaroslavl state technical university 

(YSTU);
Quota sample. selection n = 200. Quota 

variables: gender, age, citizenship, university.
in-depth interview of university teachers 

has been conducted n=8.
a secondary analysis of the following data 

was carried out:
– Federal Service of State Statistics of Russia;
– Judicial department at the supreme court 

of the Russian Federation;
– the results of sociological research con-

ducted by russian public opinion research 
centre, the center for the study of interethnic 
relations of the institute of sociology of the 
russian academy of sciences (moscow).

in addition, in-depth interviews carried out 
with the positional experts – employees of mi-
gration service (ufms of yaroslavl).

in 2018, a content analysis of the pub-
lication in the media on this issue was con-
ducted.

method used for empirical data processing: 
ibm spss statistics 20.0 and ms-Excel.
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Methodological basis of the study
the methodological basis of the study is 

the model of the acculturation strategies by 
J.w. berry.

within the study, we relied on the scien-
tific works of sociologists of the Center for the 
study of interethnic relations of the institute of 
sociology of the russian academy of sciences 
(moscow): l.m. drobizheva, s.v. ryzhova, 
i.m. Kuznetsov, v.d. shapiro, E.m. arutyu-
nova and others. Also, we used the scientific 
works of the following authors: J. baudrillard, 
b. bjerregaard, J.K. cochran, laura K. dono-
hue, J.s. coleman, o.v. Eparkhina, r. ingle-
hart, s.a. baburkin, o.a. Koryakovtseva, 
a.v. lymarev, s.f. messner, r. rosenfeld, 
v.d. shapiro and others [3, 4, 5, 6, 7, 8, 9, 11, 
12, 13, 14, 15, 16, 17, 18, 19, 20].

Main hypotheses
1. a small part of foreign students plan to 

stay for permanent residence in russia.
2. For a significant part of foreign students 

from the cis countries, social integration oc-
curs in the form of assimilation. 

3. For a significant part of international 
students from the baltic countries, social inte-
gration occurs in the form of acculturation. 

4. for a small part of foreign students, social 
integration occurs in the form of absorption.

Working hypotheses
1. interethnic marriages are formed mainly 

according to the scheme “foreigner-local” and 
only a small percentage according to the “for-
eigner-foreigner” scheme.

2. foreign female students, regardless of 
their ethnic origin, are less likely to join an in-
ternational union than male.

3. interethnic adaptation of ethnically 
mixed student families in yaroslavl obtains the 
character of ethnic assimilation.

Results of the study
first we as researchers were interested, if 

it is important for foreign students to maintain 
their own cultural identity? as a result of the 
survey, it was found that for 36 % of respond-
ents this is important. 54 % of foreign students 
indicated that it is important for them to main-
tain a relationship with another group, espe-
cially with representatives of the titular nation.

the survey on the attitude towards mixed 
marriages showed that 23 % of girls and 40 % 
of young men are ready to marry with repre-
sentatives of another nationality or religion. 
so this group of foreign students explained 

that the main thing in concluding a marriage 
is love, not citizenship, nationality, religion, fi-
nancial status, etc. they pointed out that they 
would go against the will of parents if they 
were prevented from marrying for love with a 
representative of another nationality.

next, we studied the leisure of foreign and 
russian students. it was established that for-
eign students spend their free time, first of all, 
socializing in social networks, actively go in 
for sports and communicate with friends. it 
was also revealed that foreign students three 
times more often spend their free time for con-
certs, theaters, and museums.

65 % of foreign students noted that they 
keep friendly relations with russian citizens

a number of foreign students have dif-
ficulties with accommodation. So 45 % of the 
1st year students indicated that they would like 
to change their place of residence. a survey of 
university teachers showed that, unfortunately, 
not all universities have the opportunity to pro-
vide comfortable accommodation.

within the survey, the following depend-
ence was established, that with each subse-
quent course of study, foreign students are 
more satisfied with their higher education. In 
addition, the higher the course of study, the less 
difficulties in learning and the less difficulties 
appear in communicating with representatives 
of other nationalities.

Coming to a more specific issue of adap-
tation difficulties, a gender imbalance is re-
vealed, so only 27 % of girls and 63 % of young 
men are satisfied with the sanitary condition of 
the kitchen and bathrooms in the dormitory. 
the situation with the sanitary condition of the 
rooms is even worse, so only 11 % of the girls 
and 42 % of the young men named sanitary 
condition of the rooms as perfect.

girls (78 %) experience more than young 
men (53 %), who do not have the opportunity 
to see their relatives and friends.

only 39 % of girls and 21 % of young men 
indicated difficulties in adapting to climatic 
conditions (cold, rain, snow, etc.). this group 
of respondents explained that the winters are 
too cold.

a small number of foreign students (18 %) 
are dissatisfied with food and water quality

it can be noted as a positive moment, the fact 
that a significant number of respondents 78 %, 
positively assess the teaching methodology.

foreign students explained that the univer-
sity the following forms of teaching are used 
often: problem lecture, lecture-visualization, 
lecture together, lecture with pre-planned er-
rors, lecture – press conference.
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Especially students like active imitative 
teaching methods: business game, pedagogical 
situations, pedagogical tasks, situation if initia-
tion of various activities.

foreign students studying in the yspu 
explained that they are given the opportunity 
to obtain, in addition to higher education, vari-
ous other abilities, knowledge and skills in the 
framework of additional education at the insti-
tute for human resource development. 

the survey of university teachers showed 
that no difference is made for russian or foreign 
students when teaching. students are provided 
with lectures in russian. it is necessary to note, 
that there is a huge amount of scientific literature 
in foreign languages in universities. this litera-
ture is recommended usually for self-study only.

in addition, the university teachers ex-
plained in their interviews that an increasing 
number of foreign students in russian universi-
ties do not lead to the erosion of national iden-
tity. on the contrary, the growth in the number 
of students from the cis and baltic countries, 
and more recently the increase in the number 
of applicants and students from china, means 
an increase in the prestige of russian education

absolutely all university teachers and rus-
sian students indicated that during the study they 
had never encountered interethnic and inter-con-
fessional conflicts. 76 % of the Russian students 
interviewed explained that scientific and practi-
cal conferences and round tables are actively im-
plemented at their universities, and during these 
activities the students are getting familiar with 
the specifics of the culture of different peoples. 
65 % of students indicated that they have friends 
among foreign students and representatives of 
non-russian peoples living of russia.

then we studied the opinion of russian 
students about the reasons that lead to the fact 
that foreign youth come to russia. the follow-
ing answers were received (respondents could 
indicate several answers when responding):

– low level and quality of life in the native 
country of foreign students – 83 %;

– the lack of worthy universities in their 
countries, and the relative cheapness of study-
ing in Russian universities – 54 %;

– foreign citizens do not have the opportu-
nity to realize themselves in their native coun-
try – 44 %;

– personal or family problems – 26 %;
– high level of education in russian uni-

versities – 25 %;
– other reasons – 9 %.
as it can be seen from the presented data, 

russian students, in their majority, do not have a 
high opinion of the quality of Russian education.

a similar opinion is shared by experts. in 
addition, experts confirmed that many foreign 
citizens come to study in russia, because in 
their countries the quality and standard of liv-
ing are lower.

Experts explained that many foreign stu-
dents from countries such as uzbekistan and 
tajikistan prefer not to return to their native 
country after receiving a diploma of higher 
education, but to create a family in russia, and 
with a representative of their own nationality. 
Although in the last five years, there has been 
a different trend, namely, an increasing number 
of men from tajikistan and uzbekistan con-
cluding inter-ethnic marriages.

positional experts also noted that intereth-
nic marriages are formed mainly according to 
the scheme “foreigner-local” and only a small 
percentage according to the “foreigner-for-
eigner” scheme. the same trend was revealed 
also by our sociological study.

positional experts explained that in some 
regions around 30 % of all crimes are commit-
ted by migrants. in addition, the growth of so-
cial conflicts occurs when foreign citizens have 
a cultural and educational level, significantly 
lower than the one of russian citizens.

we agree with the opinion of s.a. babur-
kin that “in order to reduce interethnic and 
interconfessional conflicts, it is necessary to 
introduce special courses in the educational 
process aimed at forming a tolerant conscious-
ness among students” [1].

within the framework of the study, test-
ing was conducted among foreign students and 
teachers. it was important for us as researchers 
to find out how well they have developed the 
skills and abilities of tolerant communication.

testing showed that absolutely all teach-
ers know that equity of all people in front of 
the law irrespective of gender, race, national-
ity, etc. is enshrined in the constitution of the 
russian federation of 12.12.1993. it was also 
revealed that teachers know all the main pro-
visions of the country’s basic law. this seems 
logical, since all employees of higher educa-
tion are required to know the Constitution of 
russia and to follow its provisions in their 
daily practice.

unfortunately, testing with foreign stu-
dents has shown that many provisions of the 
constitution of the russian federation are not 
familiar to them. so, 47 % of foreign students 
do not know what rights and obligations rus-
sian and foreign citizens have according to the 
constitution of the russian federation.

in addition, it was found that 32 % of 
the foreign students surveyed believe that  
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xenophobia is intolerance towards people of a 
different nationality, 17 % of respondents be-
lieve that xenophobia is ill-will toward all stran-
gers, 13 % of respondents indicated that it is the 
obsessive fear of the whole new and strange.

it was found that 23 % of male and 41 % 
of female students believe that tolerance is a 
respectful attitude towards people of other na-
tionalities or denominations. 12 % of young 
men and 17 % of girls believe that this is hu-
mility. 7 % of young men and 6 % of girls be-
lieve that this is the ability to adequately assess 
themselves and others.

only 25 % of boys and 12 % of girls heard 
about gender tolerance. none of those partici-
pating in the survey is aware of sexual-orienta-
tional tolerance.

only 14 % of young men and 18 % of girls 
have the knowledge of educational tolerance. 
23 % of boys and 19 % of girls showed a high lev-
el of knowledge in inter-class tolerance sphere.

22 % of young men and 24 % of girls do not 
have a clear idea of the reasons for not tolerat-
ing people.

100 % of those who passed the test have a 
clear idea of racial and national tolerance.

foreign students have demonstrated a high 
level of knowledge on such a phenomenon as 
a melting pot.

on the other hand, only 67 % of young men 
and 55 % of girls know the concept of cultural 
mosaic.

unfortunately, only 7 % of young men and 
5 % of girls know that there has been a “dec-
laration of tolerance principles” approved by 
unEsco since 1995.

the situation with the knowledge of the 
international day devoted to tolerance is a lit-
tle better, as 12 % of young men and 10 % of 
girls noted that this day is celebrated annually 
on november 16.

none of those, who answered to the test 
questions, knows that, the “International Day 
of nonviolence” is celebrated annually on oc-
tober 02.

unfortunately, none of the testing partici-
pants knows that the European council for tol-
erance and reconciliation is functioning, and 
there is a model national law on the develop-
ment of tolerance.

participants of the test have discovered su-
perficial knowledge in such terms as anti-Sem-
itism, antifeminism and hate crimes.

only 42 % of boys and 31 % of girls are ac-
quainted with the basic provisions of the Uni-
versal declaration of human rights.

only 4 % of foreign students know the res-
olution adopted by the general assembly on 

december 20, 2012, no. 67/185 “promoting 
efforts to eradicate violence against migrants, 
migrant workers and their families”.

only 5 % of foreign students know about 
the resolution adopted by the general assem-
bly on december 20, 2012 no. 67/178 “the 
fight against intolerance, the formation of 
negative stereotypes, stigma, discrimination, 
incitement to violence and violence against 
people based on religion or belief”.

the resolution adopted by the general as-
sembly on december 19, 2017 no. 72/179 “pro-
tection of migrants” is known to 34 % of young 
men and 61 % of girls, which is a pleasant result.

24 % of young men and 16 % of girls are 
familiar with the main goals and tasks of the 
leading intergovernmental organizations (un, 
oscE, council of Europe).

only 7 % of boys and 5 % of girls are ac-
quainted with the concept of “irredentism”.

foreign students, which passed the test, 
showed a high level of knowledge on such 
concepts as “diasporas”, “national minority”, 
“emigration”, “migration”. 65 % of young men 
and 78 % of girls correctly indicated that the 
economic reasons for migration are decisive. 
all participants of the test correctly answered 
that the larger the city, the more attractive it is.

89 % of male and 90 % of female respond-
ents know that there is internal and external 
migration. 68 % of boys and 74 % of girls know 
that there is border or transit migration. 92 % of 
young men and 88 % of girls know that migra-
tion can be temporary and long-term.

the thing that seems to be very positive is 
that foreign students are also familiar with such 
a term as ruralization, that is, migration from 
cities to rural areas

absolutely all foreign students who par-
ticipated in the testing correctly indicated the 
main reasons for migration.

Excellent knowledge has been shown in is-
sues related to current trends in international 
migration. 89 % of young men and 94 % of 
girls correctly noted that the main trends are: 
growth of illegal migration, growth of forced 
migration, increase in the demographic signifi-
cance of international migration.

foreign students have good ideas about the 
consequences of migration.

73 % of young men and 67 % of girls know 
all the scientific approaches to the study of mi-
gration.

only 13 % of boys and 9 % of girls have an 
idea of existential migration.

absolutely all foreign students correctly 
indicated the list of documents necessary for 
moving to russia.
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unfortunately, only 41 % of boys and 32 % 
of girls have knowledge in the field of migra-
tion law. 

testing involved not only checking stu-
dents’ knowledge of legal issues, but also main 
issues of psychology and sociology.

thus, during the testing it was found that 
32 % of young men and 41 % of girls believe 
that empathy – is compassion and sympathy 
for another person.

foreign students do not have a proper un-
derstanding of such concepts as emotional em-
pathy, cognitive empathy, predicative empathy.

more than half of foreign female students 
have fragmentary ideas about sexual harass-
ment. and what is most worrisome, do not 
know what to do if they encounter such sexual 
abuse.

Then, the test had a question about nation-
alism. it was established that 31 % of young 
men and 24 % of girls believe that nationalism 
is an ideology that proclaims the superiority of 
one nation over another. 15 % of young men 
and 17 % of girls, that nationalism is cultural, 
ethnic and religious intolerance.

8 % of boys and 9 % of girls believe that 
nationalism and patriotism are synonyms.

as part of the testing, it was found that 
37 % of young men and 71 % of girls are 
well treated with migrants and refugees. on 
the other hand, 45 % of young men and 62 % 
of girls believe that the level of crime in the 
country and the region is associated with in-
creased migration.

what is interesting is that foreign students 
themselves, 57 % of boys and 82 % of girls be-
lieve that a significant part of foreign citizens 
from the nearest abroad behave defiantly and 
provoke conflicts, because their views on life 
differ significantly from the views and values 
of the local population

only 33 % of young men 11 % of girls be-
lieve that migrants and refugees do not influ-
ence the growth of crime. they responded in 
the test that the local population itself provokes 
migrants to conflicts.

63 % of boys and 73 % of girls believe that 
it is not right to periodically conduct personal 
inspection of foreign citizens by the police in 
the streets.

52 % of young men and 69 % of girls indi-
cated that their documents were checked by the 
police several times during the year.

as a result of the testing, it was established 
that foreign students in many important aspects 
have superficial views. In other words, it is nec-
essary to conduct special lectures for foreign 
students and their successful adaptation aimed 

at raising their educational level and increasing 
their legal literacy.

Conclusion
in order to increase the effectiveness of 

multicultural policies for the integration of for-
eign students it is necessary to:

– systematically and purposefully conduct 
cultural events on the basis of universities 
within the framework of which to involve rep-
resentatives of different nationalities;

– invite to universities of representatives 
of various diasporas, for discussions and open 
lectures for informing about the traditions of 
different peoples;

– for the teachers, first of all the curators of 
the groups, to raise the level of knowledge in 
the field of interethnic interaction on the peri-
odical basis;

– universities should provide funds for the 
repair of rooms located in dormitories, pri-
marily for foreign students. Either to provide 
a compensation for the cost of renting apart-
ments;

– student canteens to find the opportunity 
to make a menu considering the traditions and 
customs of various nations of the world.

we believe that it is necessary to carry 
out sociological researches aimed at study-
ing the forms and models of social adapta-
tion and integration of foreign students. we 
also consider that a systematic study of this 
issue will allow to avoid a number of nega-
tive phenomena, in particular, such as the 
growth of deviant and delinquent behavior 
among migrants.
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the development of information technology makes it possible to use new opportunities in various spheres of 
life for a wide range of users. Often, personal problems are required to solve urgent problems, this is necessary to 
perform financial calculations, transfer funds from one card to another, to make utility payments and pay for goods 
in foreign online stores, etc. unfortunately, on the internet spaces and in the wEb-space there are scoundrels and 
dexterous swindlers who use various methods of deception to achieve their criminal goals. our article is devoted 
to the study of systems used to protect personal data on modern information spaces. in the work, the most common 
methods of attacking encrypted data are studied in detail and presented. in addition, the problem of ensuring a high 
level of security of cryptosystems was considered, and some recommendations for its improvement were formu-
lated. our work can be useful for a wide range of users using information technology in everyday life.
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first of all, a few general considerations 
about the safety of internet browsing. try 
never to go to various other familiar sites 
where you are offered “free cheese”. remem-
ber, this is a trap. on such sites you can easily 
pick up computer viruses or become a bait for 
scammers. it can be a message that you have 
become the heir of a rich relative in a distant 
country, it may be a message that you need to 
take away the winnings. there may be reports 
of a desire to meet you, etc. remember: all this 
entails negative consequences and can lead to 
the loss of your data, which later can be used 
by scammers. today, various methods are used 
to protect information and our personal data, 
including cryptography methods.

the art of cryptography has been of inter-
est to mankind since ancient times. attempts to 
create unique cipher combinations were made 
at different times by the “great minds” of soci-
ety. to date, cryptographic knowledge is used 
universally in virtually all spheres of human 
life, especially in the virtual world. and in its 
development, cryptography has reached its ap-
ogee today. in whatever time interval we have 
not considered this phenomenon, its main goal 
remains to this day unchanged – to protect in-
formation from unauthorized access. is it pos-
sible to consider the developed cryptosystems 
reliable? how in the current conditions of the 
rapid development of information technology 
can secure personal data? we will try to answer 
the above questions in this work.

So, first of all, let us turn to the defini-
tion of the basic concepts. cryptography, as 
a rule, is understood as the “science of data 
security, which searches for solutions to four 
important security issues – confidentiality, 
authentication, integrity and control of par-
ticipants in the interaction” [7, p. 56]. in this 

case, security is achieved by converting exist-
ing information of one type into another, more 
unique and “closed”, access to which is either 
impossible or impossible, or very difficult. 
this is due primarily to the fact that data pro-
tection is based on the creation of a so-called 
“key” – “the specific secret value of a set of 
cryptographic algorithm parameters that en-
sures the selection of one transformation from 
the set of transformations possible for this al-
gorithm” [9, p. 72]. in turn, a cryptographic 
algorithm is called “a set of rules that is used 
to encrypt information, allowing to generate 
encrypted text that can not be read without 
decryption” [10]. thus, a cryptosystem is, in 
fact, “a family of reversible transforms that 
can be selected with the help of a key, which 
transforms the protected information block 
into a ciphertext and vice versa” [7, p. 67].

there are many different types of crypto-
systems, based on the division of which are the 
functions performed and the tasks assigned. 
today, cryptosystems are used to ensure the 
secrecy of data, to authenticate their authentic-
ity, as well as to prevent unauthorized access to 
a certain set of information [8]. in accordance 
with this, three types of cryptosystems are dis-
tinguished.

in turn, cryptosystems designed to “hide” 
information can be divided into encryption sys-
tems and cryptographic coding systems [8]. as 
you know, encryption consists in “converting 
data into an unreadable form using encryption-
decryption keys”. it is worth noting that en-
cryption is the oldest method of cryptography. 
recollections of this system were found by re-
searchers in the works of aeneas tacticus, dat-
ing from the iv century bc [1]. cryptographic 
coding has a slightly different character. it is 
caused by the transformation of messages into 
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message-dependent codes, depending on the 
messages themselves, in order to hide their 
content.

cryptosystems of information authentica-
tion are divided into systems that help in estab-
lishing the authenticity of messages and sys-
tems, focused on establishing the reliability of 
the information sources used (users, networks, 
etc.) [8]. here it is important to understand that 
the methods of authentication of information 
will be used different, depending on the condi-
tions that ensure the authenticity of the data.

the last kind – cryptosystems, which are 
responsible for accessibility to a set of infor-
mation – today is not independent, but consists 
of two of the above types.

thus, many tasks put forward today in the 
information world can be solved by using cryp-
tographic algorithms. as you can see, there is 
a multitude of ways to protect sensitive data 
from unauthorized treatment. but to what ex-
tent do the above systems meet the current re-
alities that prevail in the vastness of the info-
mir? is it possible today to get by with existing 
knowledge about data coding? are these cryp-
tosystems reliable in the 21st century?

so, it is already proved that by applying 
a sufficient amount of effort, it is possible to 
crack any cryptosystem. the amount of time 
is fully determined by the complexity of the 
planned work. along with the development of 
cryptography as applied science, there is a con-
tinuous process of inventing more and more 
new ways of hacking cryptosystems, which it 
is not possible to list. but the most common 
ones are listed below.

1. Attack aimed at encrypted text. this 
method of “hacking” is one of the most dif-
ficult, because in this case the attacker oper-
ates with a minimum amount of information. 
he tries to “unravel” the cipher by all possible 
methods. the most banal in this case is the se-
lection method, which, by the way, today can 
be implemented not by a person, but directly 
by a “machine”, which uses certain programs 
in its work.

a) attack on “block” ciphers.
this method of obtaining the necessary 

data is one of the simplest. it is known that 
“block” ciphers are applied to certain frag-
ments (blocks) of the text. in modern condi-
tions, block fonts are used for blocks of text, 
the length of which is 128 bits. Encryption 
of information occurs on the basis of the im-
plementation of 32-bit operations, which is a 
significant drawback. After all, according to 
a number of scientists, the use of such opera-
tions makes it almost impossible to obtain an 

odd key. thus, all “block” fonts generate even 
combinations. Consequently, this makes it 
easier for attackers: to build a simple discrimi-
nator based on the generation of possible even 
combinations is not difficult. With regard to the 
“breaking” of “block” fonts, the so-called “at-
tack with the solution of equations” is singled 
out, the essence of which lies in the construc-
tion of linear and quadratic equations based on 
the received fonts and their further solution.

2. Attack with known “open” text. this 
method is relatively easy, because the attacker 
already has not only encrypted, but also “open” 
or original data. that is, the main goal here is 
to find the necessary key. Based on the opera-
tions performed, such attacks can be, firstly, 
autonomous. in other words, one in which a 
previously prepared “open” text or a fragment 
of it is processed by a cryptanalyst before ob-
taining the necessary ciphers. secondly, the de-
scribed attack can be autonomous. in this case, 
the “open” text is selected taking into account 
the font received by the attacker. autonomous 
attack is more effective, efficient and efficient.

3. Attack on asymmetric cryptosystems. in 
1975, an idea was put forward, based on the 
mathematical knowledge of a one-way func-
tion, on the development of cryptosystems 
with an “open” key, which provide a public 
encryption algorithm, and therefore have sev-
eral keys: unclassified (encryption) and secret 
(decryption). hence the name of the systems 
described is asymmetric [2]. to obtain the 
data of these systems, it is most expedient 
to apply the rsa algorithm (an abbrevia-
tion from the names of the creators rivest, 
shamir and adleman). scientists drew atten-
tion to the fact that the keys (open, closed), in 
fact, are functions of two large primes. it was 
concluded that the receipt of plain text on the 
available code and the “open” key is identical 
to the process of decomposition of a number 
into two factors. thus, the protection of rsa 
is due to the difficult operations of factoring 
specific numbers.

Thus, today it is very difficult to give an 
example of a cryptosystem that would not have 
been hacked. how can i improve the level of 
protection of personal information?

traditionally, information security is com-
monly understood as “the protection of infor-
mation and supporting infrastructure against 
accidental or deliberate natural or artificial im-
pacts, fraught with inflicting damage to owners 
or users of information and supporting infra-
structure” [9, p. 85]. while the protection of 
information is called “a set of activities aimed 
at ensuring the confidentiality and integrity of 
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information processed, as well as the availabil-
ity of information for users” [6, p. 45].

very often security of cryptosystems is 
compared to a strong chain, the reliability of 
which directly depends on the quality of each 
link. drawing an analogy, you can see that 
every element – key, protocol, etc. – must be 
thoroughly thought out in the protected cryp-
tosystem. It has been scientifically proven that 
cryptosystems in which the ciphertext does not 
provide information about the “open” text are 
the most secure. you can only send information 
about the length of the latter. in this case, the 
key should not be shorter than the main mes-
sage. as a rule, such a key does not provide 
for reuse.

speaking about the security of crypto-
systems, special attention should be given to 
choosing a reliable cryptographic algorithm, 
because, first of all, the level of protection of 
information depends on this. so, you can refer 
to already known algorithms that are published 
in specialized publications, you can use the 
services of professionals, profiled organiza-
tions, in rare cases, you can try to create your 
own algorithm. in other words, when deciding 
on the choice of an algorithm, it is necessary to 
concentrate as much as possible, to approach 
this issue in detail.

in order to increase the level of protection of 
cryptosystems based on encryption, one should 
perform block decoding, since in this case the 
code used will not be displayed in computer 
memory in an open form. it is also effective to 
carry out encryption with feedback, in which 
the key for decoding data depends on the in-
formation previously transmitted by the user. 
today, researchers talk about the high effec-
tiveness of using the “code in code” method. 
when implementing this scheme, “part of the 
protection mechanism is designed in the form 
of a resident module, whose task includes, 
for example, prohibiting writing to disk for 
some time or monitoring segment registers for 
changes” [5, p. 102]. to improve the level of 
data security is positively affected by combin-
ing cryptographic methods with compression. 
separately, it is worth highlighting weak keys, 
the use of which reduces the level of crypto-
graphic stability. to date, the problem of lack 
of verification of keys by the above parameter 
is quite common. Secure information can be 
provided when storing the key separately from 
the original data. otherwise, even encryption, 
carried out with the help of a crypto-stable al-
gorithm, is easily decrypted by intruders. fi-
nally, the human factor plays an important role 
in the protection of information. after all, only 

the proper handling of the security system can 
cope with the task. Errors here are highly un-
desirable.

Conclusions
i would like to note that although crypto-

systems today are important elements in the 
protection of personal data, all methods of pos-
sible attacks have not been properly studied. 
it’s hard to say what will happen over time, 
after all, we should not forget that simultane-
ously with the development of cryptosystems 
there is an improvement in the ways of “hack-
ing”, “interception” of ciphers, mortgages. 
thus, in the current conditions of information 
gluten, the study of ways to ensure the reliabil-
ity of cryptosystems, the derivation on their ba-
sis of new options for preventing unauthorized 
access to private data is of fundamental im-
portance, since it is already clear that existing 
methods, which are being used everywhere, 
quickly become obsolete, scammers continue 
to search for new ones methods to deceive hon-
est internet users.
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