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CHEMICAL SCIENCES

USE OF MINERAL DUSTS GENERATED IN STONE QUARRIES

Abbasov V.,
Xalilova A.,
Agayev C.,
Alizada R.,
Aliyev T.

Institute of Petrochemical Processes named after acad. Y.H. Mammadaliyev

Abstract

AZ 1025, Baku, Khojaly Ave. thirty;
DOI: 10.5281/zenodo.7647343

The negative impact of stone quarry to the environment in Absheron Peninsula, elimination of the impacts,
modification of stone dust and using them in improving asphalt surface and increasing servise life.

Keywords: stone quarry, stone dust, oil acid

The increase in the demand for building materials
on the Absheron Peninsula leads to the proliferation of
stone quarries. For this reason, the dust raised during
strong winds increases the damage to the environment,
human health, flora and fauna. At the same time, every
newly opened stone quarry makes the land allocated for
agriculture useless and unsuitable for future use. One of
the main solutions to this problem is to minimize the
creation of new quarries and speed up the reclamation
process. For this purpose, stone powders can be used as
a second raw material in asphalt pavement as an eco-
nomically efficient material.

The advantage of this method is the acceleration
of the reclamation of stone quarries, the prevention of
the creation of new stone quarries, and at the same time
the acquisition of economically profitable raw materi-
als. It is known that the asphalt coating is exposed to
water, temperature changes, and breaks down faster
than the expected service life. For this purpose, mineral
powders taken from mines are activated and applied to
the asphalt concrete coating. Activating powders means
increasing their hydrophobicity, thereby increasing the
asphalt's water resistance, that is, the penetration of

CH,OCOC7H33

rainwater into the asphalt layer is reduced to a mini-
mum, its porosity decreases, and its service life in a
wide temperature range increases.

However, the properties of mineral powders may
be different in different regions, and in this regard,
powders taken from different mines are used. Experi-
ments were carried out with stone dust taken from Gar-
adag and Guzdek regions for the purpose of research on
the Absheron Peninsula. Hydrophobicity of stone dust
is obtained on the basis of fatty acids synthesized in la-
boratory conditions.

Different results were obtained by synthesizing
corn, sunflower, soybean, cotton and palm fatty acids
with various vegetable oils as stone dust activators. Of
the acids mentioned above, corn and sunflower fatty ac-
ids showed higher results.

To carry out the work, a heater, a mechanical stir-
rer, a 3-necked flask and a thermometer are taken. Corn
oil is poured into the reactor and heated to 65-70° C
with constant stirring, and the temperature is raised to
90-95° C by gradually adding 30% NaOH solution. At
this time, the hydrolysis process takes place, and dis-
tilled water is added as foam gradually forms to speed
up the process.

CHOCOC47Hz3 + 3NaOHW

CH,0COC7H33

CH,-OH

CH.OH + 3C17H;3COONa+3HCI —3 C;;H33COOH + NaCl

CH,-OH
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At the next stage, the fatty acid is separated from
the water by pouring it into a separating funnel and is
washed 3 times in hot water and evaporated at 90-95°C
for one hour. Synthesized vegetable fatty acid is sub-
jected to infrared spectroscopy analysis and absorption
bands are determined. The physico-chemical properties
of the obtained fatty acid are analyzed. The synthesized
fatty acid is homogenized with ground stone powder
and poured into a chemical beaker filled with distilled
water and the homogenous mixture is spread over it.
Hydrophobicity is checked by keeping it quiet for a
day.

To examine the surface activity of the powder, the
beaker is moved back and forth for 1 second and re-
peated 10 times. If the stone dust did not settle to the
bottom of the water after the process or did not cloud
the water, this indicates that its hydrophilicity has de-
creased to a minimum, that is, its hydrophobicity has
increased. Laboratory studies of a homogeneous mix-
ture of acid and stone powder show that the activated

stone powder remains on the water surface for more
than 10 days and does not sink to the bottom of the wa-
ter and does not cloud the water. As a result, the appli-
cation of activated stone dust in asphalt pavement in-
creases its service life due to the increase of surface ac-
tivity.
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STUDY OF PENTYL BROMIDE COMPLEX OF AMIDOAMINE OF SUNFLOWER ACIDS AS A
CORROSION INHIBITOR

Abbasov V.M.,
Agamaliyeva D.B.,
Gurbanova F.J.,
Talybov A.H.,
Efendiyeva L.M.,
Ayyubov L.H.,
Kahramanova K.A.,
Seidzade R.Kh.

Institute of Petrochemical Processes named after acad. Y.H. Mammadaliyev

Abstract

AZ 1025, Baku, Khojaly Ave. thirty;
DOI: 10.5281/zenodo.7647349

The protection of metal-containing equipment from corrosion is one of the urgent problems in today's rapidly
developing technological environment. This problem is more related to CO- corrosion of steel equipment and
pipelines in the production and processing of oil and gas, which is the basis of the oil sector [1,2]. Although the
corrosion process cannot be completely prevented, there are various ways to significantly reduce its rate. The most
effective and easy to use is the use of corrosion inhibitors. [3-6]

Keywords: COz corrosion, inhibitors, amidoamine, triethylenetetraamine, sunflower oil acids

For this purpose, an amidoamine based on sun-
flower oil acids and triethylenetetraamine was synthe-
sized. In the next step, an inorganic complex of the re-
sulting amide (N-6) is synthesized. using pentyl bro-
mide (CsHi1:Br) as alkyl halides. The reaction is
preferably carried out in a molar ratio of 1:1, with stir-
ring at 80-81°C for 3 hours. The resulting complex is
dark yellow, viscous, readily soluble in isopropyl alco-
hol. The yield of the complex obtained as a result of the

reaction is 95%. The structure of the resulting complex
was confirmed by IR spectroscopy.

The effect of the complex on the kinetics of corro-
sion of steel in 1% NaCl solution in water saturated
with CO; on steel surfaces was carried out on the po-
tentiometer "ACM Instruments GILL AC no-1197" at
a temperature of 50°C, a pressure of 0.9 bar, for 20
hours. A graphical representation of the results ob-
tained is shown in Figure 1.
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Figure 1. Kinetic effect of the complex obtained on the basis of amidoamine of triethylenetetraamine and
sunflower oil acids and pentylbromide CsH11Br (N-6) on CO; corrosion

As can be seen from the graph, N-6 at 50 ppm for
20 hours showed an inhibitory effect of 99.7%, reduc-
ing the corrosion rate from p=4.15 mm/yr to p=0.2
mm/yr. Thus, the synthesized inorganic anionic com-
plex completely protects the steel from CO- corrosion.
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ASSESSMENT OF SYNTHESIZED AMIDOAMINE'S BACTERICIDAL PROPERTIES IN
SOLUTIONS OF DIFFERENT VISCOSITY

Mursalov N.I.,
Kangarh A.A.,
Hasanov E.K.,
Agamaliyeva D.B.,
Ahzada R.A.,

Ahmedova T.N.,
Gasmmov V.J.,
Azizbayh. E.I.

Ministry of Science and Education, Institute of Petrochemical Processes

Abstract

DOI: 10.5281/zenodo.7647352

The petrochemical sector, which encompasses oil refining and processing, has a history of bactericidal
activity. This raises significant concerns due to the substantial quantities of manufactured and processed goods
that contain high concentrations of corrosive biocomponents. As a result, the production of water-soluble and oil-
soluble bactericidal inhibitors to combat sulfate-reducing bacteria (SRB) is crucial for the oil industry. [1-3]

Keywords: sulfate-reducing bacteria, triethylenetetramine, amidoamine

Methodology:

The study presented focuses on the synthesis of or-
ganic matter that includes oleic acid and triethylenetet-
ramine (TETA) and a subsequent examination of its
bactericidal properties. An amidoamine compound was
synthesized through a reaction between the two sub-
stances in a 1:1 molar ratio, conducted at a temperature
range of 130-140°C.

The resulting amidoamine was found to exhibit
good solubility in both water and isopropyl alcohol.
The reaction yielded a product with a purity of 98-99%.
The identity of the synthesized amidoamine was con-
firmed using IR spectroscopy.
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Figure 3.
IR Spectrum of Synthesized Amidoamine based on Oleic Acid and Triethylene Tetramine (1:1 Molar Ratio)

The IR spectrum showed the following absorbance bands:
722, 1456, 2814, 2852, 2922 cm?, representing the deformation and valence vibrations of C—H bonds in CH2
and CH3 groups;
3006 cm!, corresponding to the valence vibrations of the C=C bond;
1649 cm, reflecting the valence vibrations of the C=0 bond;
1550, 3290 cm™?, signifying the deformation and valence vibrations of the N-H bond in the amine group.
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The bactericidal activity of the synthesized rea-
gents was evaluated according to the standards of
GOST 18963-73. The tests were performed using
“Desulfovibrio desulfuricans” species and strain 1143
of sulfate-reducing bacteria (SRB). The bacterial

growth was facilitated by a Postgate B medium, which
served as the nutrient medium. [4].

Figure 1 illustrates the graphic representation of
the bactericidal efficacy of the synthesized amidoamine
against SRB, through the preparation of 10%, 15%, and
20% (N-1, N-2, N-3) solutions in isopropyl alcohol.

108

108 108

100000000 -

10000000 H

1000000 -

100000 -

® Without inhibitor

10000 -

cell count/ml

1000 -

Bacterial cell count,

-100-mg/l
200 mg/I
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0%10' 10t

1010? 10!

10 -

1
N-1
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Figure 1. Graphic representation of the bactericidal effect of 10, 15 and 20% solutions of amidoamine in
isopropyl alcohol (N-1, N-2, N-3)

As depicted in Figure 1, a substantial number of
bacterial cells (108) were observed in the control me-
dium, which lacked inhibitors. However, the bacteri-
cidal activity of inhibitors in different concentrations
was observed as follows: 10% and 15% solutions of
amidoamine synthesized from oleic acid and triethyl-
enetetramine (TETA) in isopropyl alcohol, at concen-
trations of 50 and 100 mg/I, reduced the number of bac-
terial cells from (108-10%). Meanwhile, a 20% solution

of amidoamine in isopropyl alcohol, at concentrations
of 100 and 200 mg/I, resulted in a complete elimination
of the bacterial cells, reducing their number from 108 to
0

The reduction rate of SRB was computed by uti-
lizing the following formula (GOST 39-234-89) post
the evaluation of the bactericidal properties of the rea-
gents.

N(J) X V(J) - N(Na2$203) X V(NaZSZO3)

X mq/l H,S=

x 17000

V(H,0)

The bactericidal effect of the reagent was calcu-
lated based on the amount of hydrogen sulfide (H2S)
determined through a calculation using a specified for-
mula.:

7-8-% 199
1

The efficacy of the reagents was determined by

comparing the concentration of H,S in the medium

without inhibitors to the concentration of H,S in the
medium with the inhibitor.

The results of the bactericidal activity tests con-
ducted using 10%, 15%, and 20% solutions (N-1, N-2,
N-3) of synthesized amidoamine in isopropyl alcohol,
in a 1:1 mol ratio, against sulfate-reducing bacteria are
presented in Table 1.
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Table 1
The Nomenclature and Constitu- 3?::;?7 COf Bacterial count (cell qul;llzlfi ty Bacte;:gdal ef-
s T ]
ents of Complexes mg/l count/ml) mg/l 7-%
E le-1 50 10! 29.9 92
I’;f‘:_‘i’o‘% - 100 107 17.5 953
200 10* 1.3 99.6
50 10! 21 94.4
El’if‘:_‘f;‘f,;f' 100 107 10.7 97.1
200 - - 100
10t 2 .
Example-2- 15000 0 > 918 8
TPA-20% - - 00
200 - - 100
Control-I Amount of H,S in me- 24 mo/l
dium without SRB &
Control-II Amount of H>S in me- 375 mo/l
dium with SRB mg
Control-III-Number of bacteria 8
. . R 10° cell count/ml
in nutrient medium

* The experiments designated as Test | and Test Il were conducted to determine the quantity of H,S in bacterial-
free and bacterial-inoculated media respectively. The H,S content in the control medium without sulfate-reducing
bacteria (SRB) was measured to be 24 mg/l in Test I. Conversely, the H,S content in the bacterial-inoculated
medium was measured to be 375 mg/l in Test Il. The results of the control experiment, Test 111, determined the
number of bacterial cells in the nutrient medium, which was found to be 108 cell count/ml.

As presented in Table 1, the initial H.S concentra-
tion in the control medium was 375 mg/L. Upon the ad-
dition of the amidoamine reagent at a concentration of
200 mg/L, it was observed that N-1 (10% solution of
amidoamine in isopropyl alcohol) reduced the H,S con-
centration from 375 mg/L to 1.3 mg/L, resulting in a
99.6% decrease. Meanwhile, N-2 and N-3 (15% and
20% solutions of amidoamine in isopropyl alcohol, re-
spectively) effectively reduced the H,S concentration
to 0 mg/L, demonstrating a complete bactericidal effect
and ceasing the metabolic activity of the sulfate-reduc-
ing bacteria.

It can be deduced from the results of the study that
the bactericidal efficacy of the amidoamine increases
with increasing solution concentration.
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PhD in Mathematics, Consultant, Departament of Mathematical Modeling
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Abstract
Ranking problem of a multitude S ={a1,..., am} for small number of competitive candidates is considered

in consideration of many K ={K,..., K.} criteria. Given multitude is requested to be ranked according to dimi-

nution of priorities - from advantage to the worse. From the beginning it is implied that the mentioned criteria are
equivalent. We discuss the given task as an antagonistic game against nature, that is why we make settlement of
problem with the game model against nature. In such case, strategies are competitive candidates. Optimal mixed
strategy of first player is counted with the maximin principle, by which candidates will be selected and expected

n
average grade of each candidate u(a;) = Xi*Z:uij will be defined through it. We make ranking of the candidates
j=1
in respect to nonstrict advantage > and use expected average grading criterion: &, > a, <> Uu(a;) > u(a,).
Relevant examples are given.

Keywords: competitive candidates, ranking, dominant, game, player, utility, matrix game, optimal solution,

weight, average.

1. Introduction
In general, the competitive task is as follows: a set

of candidates (alternatives) S ={a, ..., @,,} is given,

and it is required to set priorities on this set, taking into
account many criteria, that is, we need to rank the given
set according to decreasing priorities - from the best to
the worst. We studied this task using the method of hi-
erarchical analysis [1]. Here, the task is to set priorities
on the set of candidates of a small group. To solve it,
we are guided by a new principle that derives from the
principles of game theory, namely, the optimal solution
obtained by solving a finite antagonistic game against
nature. Such tasks have practical needs, which are
found in the case of competition, project evaluation,
etc.

Game theory is a mathematical theory of conflict
situations [2,3,4,5]. In this theory, a conflict situation is
understood as every such situation - an event in which
the participating parties strive for a certain goal and
have several choices. However, the choice of each side
depends on the choice of its opponent, and therefore the
degree of achievement of the goal for each player de-
pends on the choice of all participants. Since the partic-
ipant in the conflict situation - the player - does not have
enough information about the opponent's intention,
therefore, the decision is made by the methods of game
theory under conditions of uncertainty. The goal of the
game theory is to develop recommendations for the in-
telligent behavior of conflict participants, that is, to de-
termine the optimal strategies of the players' behavior.

A game is a mathematical model of the collective be-
havior of several persons (parties, players). This im-
plies that the interests of the players are different, which
creates a conflict. The conflict does not imply an antag-
onistic confrontation between the parties, but is always
related to some kind of disagreement. A conflict situa-
tion will be antagonistic if an increase in one party's
profit (utility) by some amount leads to a decrease in
the other party's profit by the same amount, and vice
versa. Therefore, in an antagonistic conflict, the sum of
the players' payoffs is zero. Antagonism of interests
gives rise to antagonistic conflict and we get an antag-
onistic game. In case of coincidence of interests, the
game will be reduced to cooperation of actions and we
get a new class of game - cooperative game. Thus,
game theory studies mathematical methods, models
and ways of analyzing rational decisions between con-
flicting parties under conditions of uncertainty.

In game theory, two main types of antagonistic
games are distinguished: 1) a game against an oppo-
nent; 2) playing against nature. In the first type of
games, we are dealing with a well-thought-out reaction
of the opponent. Here, the adversary essentially limits
the set of desirable outcomes acceptable to the decision
maker. In the second type of games, we have a game
under conditions of adversarial and at the same time un-
certainty, in which only one player is the decision
maker (DMP). He strives for the maximum of his util-
ity, and at the same time he does not know what his
opponent - nature, will do, because he is not an active
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thinking player, but GMP considers him like this. GMP
considers that the adversary's goal is to disrupt it so that
acceptable expected utility is minimal. We consider
such a game.

2. Matrix game model of candidate ranking

Let's make a model of such a game. Let's assume
that we want to rank the candidates with advantages,
taking into account some signs or signs (criteria). Let's

say there is such a set of criteria K ={K,,..., K, }. An
expert E or a group of experts evaluates each candi-
date @;(i=1,.,m) by criteria k;(j=1,..,n).

Let's assume that such an assessment is quantitative,
and the criteria are equally important. Mark the candi-

date's @; evaluation by criterion k; with u;. The
number u; (i =1,...,m; j=1..,n) represents the

candidate's @, usefulness (satisfaction measure) with
the criterion kj for the expert. Considering the variety

of criteria for a given specific task, it is natural to as-
sume that each criterion kj has a single scale of eval-

U; ela,fl1.0<5a< p,;
i=1..,m;j=1..,n. In the conditions of the re-
ceived designations, the evaluations of the candidates

S should be presented with the criteria K by means
of the following type of H matrix (table)

uations

k, k, . k
a | Uy Uy . U,

H=a, |u; U, Uy s (1)
a‘m uml umZ . umn

where u; €la, A1, O<a<p;

i=1..,m;j=1..,n. Based on the table of candi-

dates' evaluations (1), the task of ranking the candidates
may be solved in the simplest way according to the de-
crease of the total evaluations received by the candi-
dates, for example, by the following ratio:

n n
aza, < DU =D Uy, @)
j=L j=L

where > denotes a non-strict preference relation.
> be the relation of strict superiority, and ~ the rela-
tion of equality (equivalence). For example, if a it is

superior to b, then we will write @ > D, if a it is not

inferiorto - a3=D , if @ itisequalto b, then a~b.
For example, let's say for four candidates

S={a,,a,,a,,8,} we have transit advantages: &
is superiorto a5, a, issuperiorto a, and a, isalso
equal to @, . In this case, the ranking of the set S will
be writtenas- @, > a; >~ a, ~a,.

In such case, it is necessary to note the following:
according to the theory of utility [6], the evaluation of
the candidate participating in the competition is made

by the expert taking into account subjective factors.
Therefore, it is not excluded that his evaluations may
turn out to be non-objective in order to win a candidate,
so that the respective candidate wins. Therefore, the
ranking of candidates by the ratio (2) is unacceptable.
Therefore, our main interest in solving the given task
implies that without using the criterion from the table
(1) it is impossible to rank the candidates.

If we assume that (1) both players in the matrix
game are intelligent, then the principle of optimality for
obtaining maximum utility is the principle of maximin
(equilibrium situation) in mixed strategies. According
to the basic theorem of game theory, this principle is
always realizable, that is, in any matrix game, players
have optimal solutions in mixed strategies for every
month.

In a matrix game, the optimal decision of the first

player in mixed strategies X = (X;,..., X, ) is

determined by reaching the maximinal
maxmin XH.;=u(H), where H.; is the j-th
X J

column of the matrix H . The number u(H) is called
the expected utility of the first player in the game H

or the value of the game in X, Magnitude u(H)
has the nature of mathematical expectation.
X" =(X{,..., X,) determined by different methods.

In the game against nature (1), optimal decision-
making by the decision-maker or first A player means
the optimal ranking of the candidates. Making an opti-
mal decision by a player A using pure strategies in
game (1) means choosing one of the candidates with the
maximum guaranteed utility. For this, several classical
optimality criteria are used. In the case when we know
the probabilities of the natural states of the second
player C, statistical decision-making criteria are used.
If such probabilities are not known, then for a cautious
player A it is better to determine the optimal decision
by the maximin criterion of Wald - m?\x mjin uij,
which simultaneously focuses on obtaining maximum
benefits and minimizing possible risks. With this crite-
rion, we find the largest element from the minimum
possible elements of the profit matrix and, by means of
them the only or several optimal candidates with equal
utilities.

Valdi's or any other classical criteria will not be
useful for solving our main task, since our goal is to
touch every candidate to determine its priority. For this,
we will use a new optimality criterion for problem (1)
and with this criterion we will determine the optimal
decision of the player A, the same as the optimal
plan for ranking the candidates. First, we introduce
the following notations and definitions for the game
model H of task (1) (i.e. against nature).

The number u(H)=m)?xm_in XH.; is the
i

value of the game H , the same A player's
guaranteed expected utility corresponding to

X =X o X2): X =(X[ e, X)) is the
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optimal solution of the game H , for which is
achieved u(H),and x; is the probability of choosing

a candidate @,, i.e. @; the candidate's weight; the

n
number X(a,;) = Zuij is the sum of the @; candi-
=1

n
date's grades; u(a;) = Xi*Zuij =X, 2(a,) it is
j=1
the expected average grade of the @, candidate.
In the game against nature (1), the player's A
consideration of nature (the player C ) as a losing side

is equivalent to the A player's implementation of the
optimal candidate selection plan taking into account the
most unfavorable conditions.

From the above definitions and notations, it fol-
lows that (1) the expected mean values of the active

candidates S, = S (whose weigh or selection proba-
bilities are positive) in the problem are clustered around
the guaranteed expected utility u(H) of the player A

Note 1. If the task requires the ranking of criteria
K, ,..., K,,, then the strategic game model and lexicog-

raphy are included in the task [7].

Let's establish a new criterion, which we call the
"expected average evaluation criterion™.

Definition 2.1. The descending order of values

u(@),i=1,..., m determines the order of the corre-
sponding candidates &, in the ranking

a,>a, <u(a)=u(a), a > a,
<u(a)>u(a), a~a, <u@)=u(a).Q

Thus, according to the criterion (3) of the expected
average evaluation, we should find the optimal solution

X" of the task (1) to calculate the expected average
evaluations U(8,) ,i =1,...,m of the candidates, and

their descending order determines the place of the cor-
responding candidates in the ranking.

3. Examples
Example 1. Find the ranking of the candidates

a,,a,,a; inthe game H , where u; €[0,6];

1=1,2,3,j=12,3:
|k & &
H=ua 4 1.
a, ‘_? 3 6
a, |3 0 3

Solution. X~ = (0.5;0.33;0.1667) is the

optimal solution of the given game and therefore all
three candidates are active, and the value of the game
is U(H) = 3. The expected average marks of the

candidates are

u(a)=05-%(a) =4 u(a,)=0.33
%(a,)=3.67; u(a,)=0.1667- %(a,)=1.33.

Because of u(a,) > u(a,) > u(a,), that's why
a ~4a, »a,.

Examole 2. Lets make 4  students
{a,,8,,a,,8,} ranking based on their grades
u; €[0,5](1=1,2,3,4; j=1,2,3,4) in 4 subjects
{k; = Mathematics, k, = Physics,

k, =Chemistry, k, = English}.

Solution. Let's say that with the given estimates
u; the game H has the following form:

|k, k, k; Kk,

a |5 1 4 0
H=a, |2 3 0 5°
a, |3 2 4 5
a,|2 3 0 5

In this game X~ =(0;0.2;0.6;0.2) is an opti-
mal solution and the meaning of the game
u(H) = 2.4. The expected average marks of the can-

didates are u(a,) =0, u(a,)=2, u(a,)=84,
u(@,)=2.Thus 3; >a, ~a, ~a,.
In this game, as expected, the dominated candi-

dates a, and @, turned out to be equal. If it is still

required to choose the most superior of them, it is nec-
essary for the experts to make a slight adjustment in
their assessments.

4. CONCLUSION

Game theory is a universal mathematical appa-
ratus and the basis for managing intelligent systems. It
studies game situations and how to make the best and
fairest decisions in them. With the model discussed in
this article, competitive candidates are evaluated by an
expert using many criteria within the framework of nu-
merically given scale in advance. consists of a matrix
game and in it we find the optimal mixed strategy of the
first player selecting candidates. We will determine the
candidates' preferences by the expected average evalu-
ation criterion.
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Abstract

Introduction: HIV/AIDS infection is continuously progression in the Republic of Moldova, increasing by
51% from 2015 to 2021, thus burdening the health system and other public areas. Considering that most of patients
diagnosed with HIV/AIDS develop mucocutaneous manifestations, we aimed to evaluate the frequency of derma-
tological lesions, their correlation with the clinical stage, respectively the level of CD4+ cells.

Materials and methods: the statistical retrospective research included 40 medical records of patients hospi-
talized in the Dermatological and Communicable Diseases Hospital from 2018 to 2021. The criteria took into
consideration was: HIV/AIDS patients confirmed by PCR and 2 rapid tests, age>18 years, presence of
mucocutaneous manifestations.

Results: From 40 selected patients, 81 dermatological lesions were diagnosed. Of the patients with non-
infectious mucocutaneous lesions, there were 22.5%, and the infectious ones were 77.5%. Of the mucosal mani-
festations, 100% of cases were of oropharyngeal candidiasis, and of the skin, the most relevant was Herpes Zoster
infection, diagnosed in 10% of patients. 64% of the lesions had a CD4+ value <200 cells/mmc, present in 23

patients (57%).

Conclusion: The correlation between CD4+ cell values <200 cells/fmmc and indicative AIDS infections (cu-
taneous cryptococosis, esophageal candidiasis) suggests that fungal infection is an important marker of immuno-

suppression in HIV/AIDS infected patients.

Keywords: HIV/AIDS infection, CD4+ cell, mucocutaneous manifestations

Introduction

Human immunodeficiency virus is part of Lentivi-
rus genus, Retroviridae family, and causes the acquired
Human immunodeficiency syndrome. The targeted re-
ceptors for HIV are CD4 cells, in which the virus mul-
tiplies, damaging the lymphocytes and subsequently
causing immunodeficiency.

In the Republic of Moldova, during 2021 were
registered 15428 cases of HIV infected patients, from
which 797 were new cases. In comparison, in 2015
were registered 10213 cases, therefore this signifies a
51% increase in incidence that notably affects the
health system in Moldova[1].

Dermatological manifestations serve as markers to
establish the patient immune status and prevent HIV
progression. Subsequently, it is relevant to know the
pathophysiology of dermatological lesions occurence.
In epidermis structure there are two distinct cell lines-
keratynocytes and melanocytes, and the second line is
represented by dendritic cells-melanocytes, Langer-
hans cells and sensitive Merkel cells [4]. Skin possesses
its own immune system, which includes two types of
antigen presenting cells- Langerhans cells and dendritic
cells. At encounter with an antigen, APCs process and
present the antigen to T lymphocytes, and lead to cyto-
kines and chemokines secretion. The CD4+ receptors

are found on Th lymphocytes cellular membrane, as
well as on Langerhans epidermal cells [3].

But once the person is infected with HIV virus,
there is a decrease in the number and function of Lang-
erhans cells, CD4+ , NK macrophages , monocytes.
The contact between CD4+ lymphocytes with HIV 1
pulsatile dendritic cells is followed by a massive repli-
cation, which leads to cytolisis of both type of cells.
Therefore, compromising the skin immune protective
mechanisms leads to an increase in vulnerability to op-
portunistic infection and neoplasm.

Aim of the study

Taking into consideration that the majority of HIV
positive patients develop mucocutaneous manifesta-
tions, the study aims to evaluate the incidence of der-
matological lesions, their correlation with clinical
stage, CD4+ status [2]. Recognizing these symptoms as
presumptive manifestations for HIV/AIDS infection
may serve as crucial marker for early diagnosis and
treatment of infected patients [3].

Materials and methods

The study included 40 patients diagnosed with
HIV/AIDS infection, registered at the Dermatological
and Communicable Diseases Hospital from 2018 to
2021. A retrospective method of statistical research was
used, based on the patients medical records. They were
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selected based on the predetermined criteria. The
criteria took into consideration was: HIV/AIDS
patients confirmed by PCR and 2 rapid tests, age>18
years, presence of mucocutaneous manifestations.
Patients who did not have laboratory confirmation of
HIV/AIDS infection, age <18 vyears, absence of
dermatological lesions were excluded.

The descriptive statistical analysis obtained from
the observation forms of patients has been described in

Microsoft Office Excel diagrams and charts. The
patients' personal data remains confidential.

Rezultate

The age of patients included in the study ranged
from 21 to 61 years. The mean age of the patients was
39.77 years.

The distribution of patients by age groups is
shown in figure 1. Most patients were aged 31-40 (
42%) , followed by 41-50 (23%) , and those aged 51-
61 (20%), and 20-30 had 15% (figure 1).

AGE

H20-30 m31-40 m41-50

51-61

Figure 1. Distribution of patients according to age

In the examined patients, several dermatological
manifestations were established which can be classified
according to etiology into: viral, mycotic, bacterial and
parasitic.

Muco-cutaneous manifestations of viral etiology
represented 8.64% of the total number of 81 lesions.
Thus, from the viral infections, the Herpes simplex
virus was involved, causing a herpetic vesicular
dermatitis in 1 patient (3%), the Varicello-Zosterian
virus diagnosed in 4 patients (10%) with Zoster, a case
of infection with the Molluscum Contagiosum Virus
and one patient was diagnosed with villous leukoplakia
of the tongue, caused by the Epstein Barr virus.

Mycotic infection caused 59 lesions out of 81
(72.83%). The most frequent mycotic manifestation of
the mucous membranes was oropharyngeal candidiasis,
present in all patients (100%), followed by vaginal
candidiasis - in 11 patients (28%) and esophageal
candidiasis - in 4 patients (10%) (figure 2). From the
mycotic skin lesions, the following were diagnosed:
cutaneous cryptococcosis (3%), pityriasis versicolor

(3%), demodecosis (3%), plant mycosis (5%) (figure
3). 27% of patients had a single mycotic condition -
oropharyngeal candidiasis, and 73% of patients were
diagnosed with 2 or more mycotic lesions.

Bacterial infections were responsible for 3 lesions
(3.7%): pyoderma (3%), erysipelas (3%) caused by
group A beta-hemolytic streptococcus (figure 3), and
Lyme disease (3%) (figure 3).

Parasitic infections were caused by Sarcoptes
scabia ticks in 2 cases (5%), which corresponds to 2.4%
of 81 lesions.

Non-infectious mucocutaneous manifestations
have also been reported. Thus, the inflammatory
damage to the mucosa was established - acute
perirectitis in 3% of cases (figure 2), seborrheic
dermatitis - in 8%, thrombocytopenic purpura - in 5%
of cases as a reaction to drugs, disseminated psoriasis -
in 5% of cases and rosacea acne - in 3% of cases (figure
3). So, inflammatory lesions of non-infectious origin
constituted 22.5% of the total number of lesions.
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Figure 2. Mucosal manifestations in HIV/AIDS infected patients
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Figure 3. Skin manifestations in HIV/AIDS patients

33% - fungal infection, other than oropharyngeal

and mucocutaneous manifestations. Thus, we found
that the highest percentage of 52 (64%) of the total of
81 lesions were present in 23 patients (57%), who had
a CD4+ value <200 cellssfmmc. It results that each
patient is assigned about 2.26 injuries. In 11 patients
(27%) with a CD4+ value between 200-500 cel/mmc,
14 lesions (17%) were recorded, all of which
represented mucosal damage by C. albicans. In 6
patients (15%) with a CD4+ level >500 cells/fmmc, 15
lesions were registered, of which 40% were
oropharyngeal candidiasis, 20% - bacterial infection,

candidiasis and 7% - inflammatory manifestations
(table 1).

In patients with a CD4+ value <200 cells/mmc,
viral infections constituted 13%, comprising 100% of
all viral infections. Mycotic involvement was found in
35 lesions out of 52 (67%), and 57% of all mycotic
infections. Parasitic etiology was present in 2 cases,
constituting 3.84% of all lesions with a CD4+ level
<200 cells/mmc, and 100% of parasitic lesions. The rest
of the manifestations were of non-infectious origin,
15.38% of all inflammatory lesions.
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Tabel 1.

Mucocutaneous manifestations in HIVV/AIDS patients in correlation with the CD4 level

Mucocutaneous manifestations
Erysipelas

Lyme disease

Herpetic vesicular dermatitis
Seborrheic dermatitis
Scabies

Disseminated psoriasis
Herpes Zoster

Infected dermatitis
Thrombocytopenic purpura
Molluscum Contagiosum
Plants mycosis

Rosacea acne

Demodicosis

Pityriasis versicolor
Cutaneous cryptococcosis
Oropharyngeal candidiasis
Vaginal candidiasis
Esophageal candidiasis
Oral leukoplakia

Acute perirectitis

OO O0OWOOPRrRPOORFRPRORPRPFPOOOOOR K

AQlrrroRNrorPrRrRrRRPORANMN®WER OO

Total nr. of lesions

RlocowlRocoooooooooocoocooooo

[EY
)]

Discussion

Mucocutaneous manifestations are very common
in patients with HIVV/AIDS infection, whether of infec-
tious or non-infectious etiology. These can be either the
first signs of immunosuppression or the marker of an
unfavorable evolution, therefore, it is important to
know these mucocutaneous HIV indicator entities.

In the this study, it was pointed out that the aver-
age age for this infection is 39.77 years, prevailing be-
tween 31-40 years. Among the manifestations affecting
the mucous membranes, the highest proportion was
oropharyngeal candidiasis 100%. In a similar study car-
ried out in the Republic of Moldova, V. Gogu, M. Betiu
reported 96% damage to the oral mucosa, in most cases
being involved mycotic infection by C. albicans [2].
Cutaneous contact, in combination with mucosal con-
tact, was 37%, more compared to the previously men-
tioned study (21%). The most relevant skin manifesta-
tion was Herpes Zoster infection, established in 10% of
cases. A similar prevalence was also revealed in the
study carried out by Sanin in Colombia, in which Vari-
cello-Zosterian virus infection was recorded in 11.5%
of patients [6].

Of the patients with non-infectious mucocutane-
ous lesions, there were 22.5%, and the infectious ones
were 77.5%. Different statistical data were reported in
the study by Gogu, in which infectious involvement
was reported in 52% of cases [2]. Inflammatory mani-
festations were probably less often diagnosed during
the present study, due to the low addressability to the
doctor during the pandemic period, and only the more
serious infectious cases led the patients to go to the hos-
pital.

It is important to note that 64% of lesions were
present in 23 patients (57%) who had a CD4+ count
<200 cellsyfmmc. These values indicate severe immuno-
suppression, and viral infections such as Molluscum
Contagiosum, Herpes Zoster, villous leukoplakia of the
tongue were exclusive to these CD4+ levels. Also,
esophageal candidiasis (10%) was reported only in pa-
tients with a CD4+ level below 200 cellsfmmc. Another
skin condition indicative of HIV/AIDS is cutaneous
cryptococcosis, which resulted in the death of the pa-
tient, who also suffered from esophageal candidiasis,
pneumocystis pneumonia, and Herpes Zoster in the re-
cent anamnesis.

Conclusions

1. Muco-cutaneous manifestations in patients with
HIV/AIDS infection are very common, according to the
conducted study, affecting the mucous membranes in
100%, and the teguments - in 37% of cases.

2.Mycotic infection constitued 72.83% of all
muco-cutaneous lesions, and the most frequent pathol-
ogy was oropharyngeal candidiasis, established in
100% of patients.

3.Immunodeficiency was an important factor in
the occurrence of opportunistic infections and non-in-
flammatory lesions. Thus, the medical records of the
dermatological manifestations correlated with the value
of CD4+ lymphocytes below 200 cel/mmc. In 1/2 of the
patients, 64% of all lesions were registered, including
those indicative of AIDS, such as esophageal candidia-
sis and cutaneous cryptococcosis.

4.In this way, muco-cutaneous manifestations, es-
pecially mycotic infections, become the indirect marker
of low immunity, making it possible to identify
HIV/AIDS early and to provide a certain prognosis in
relation to life expectancy in these patients.
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UPDATES IN ETIOPATHOGENESIS, CYTOLOGICAL AND IMMUNOCYTOCHEMICAL
DIAGNOSIS IN LOW-GRADE SQUAMOUS INTRAEPITHELIAL LESIONS OF THE CERVIX (LSIL)

Abstract
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Low-grade squamous intraepithelial lesions (LSIL) is the primary underlying modification of the develop-
ment of cervical cancer, and the most important etiological factor is the human papillomavirus. In the Republic of
Moldova this diagnosis tends to progress due to an insufficiently developed screening programme.

Materials and methods: retrospective and prospective data including medical records of 135 patients admit-
ted to the Oncology Institute of the Republic of Moldova during the period 2017-2021 in which those patients

diagnosed with LSIL were detected and studied.

Results: Of the 135 patients studied, the prevalence of ASC-US in patients aged 17-26 years was about
18.75%. About 49.63% detected with high-risk HPV types 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 59, 66, 68. The
method most chosen by patients in the diagnostic process was the ThinPrepPap test, about 49% of patients.

Conclusions: The incidence of cervical cancer is increasing in developing countries where cervical screening
programmes are not yet well organized. The human papillomavirus (HPV) has an affinity for epithelial tissue,
especially at sites with lesions, and infection itself depends on changes in the basal layer of the epithelium.

Keywords: LSIL, HPV, cervix.

Introduction

Cervical cancer is one of the most common dis-
eases detected in women with a global distribution,
ranking second among malignant neoplasms of the cer-
vix, second only to breast cancer [5]. The condition of
development of the malignant process at the level of the
cervix, is represented by precancerous changes induced
by the infection with human papillomavirus (HPV),
generating low-grade intraepithelial lesions (LSIL).
However, not all women infected with HPV develop

cervical cancer, as it depends on the immune system of
the infected body and the type of HPV genotype.

The papillomavirus genome possesses three re-
gions [7] the short, circular HPV genome encoded by 8
proteins (E1, E2, E4, E5, E6 and E7) and late genes (L1
and L2) [10]. The viral capsid moves HPV into basal
squamous cells where it is extended and encoded by L1
and L2 genes. E5, E6 and E7 genes are important for
integration into host DNA and uncontrolled activation
of oncogenes in basal layer cells [14].
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In the Republic of Moldova, the screening pro-
gram is still being implemented, but the incidence, mor-
tality and the proportion of diagnosis in advanced
stages (FIGO Il and 1V) of cervical cancer remains a
current problem with all the consequences on the lives
of women aged 35-45 years [9].

Aim of the study

Due to the fact that cervical cancer in the Republic
of Moldova is a serious public health problem caused
by a delayed approach to its prevention, diagnosis and
treatment, we aimed to: detect the factors that cause the
occurrence of LSIL of the cervix; evaluate the methods
of cytological diagnosis of patients with LSIL of the
cervix; evaluate the techniques of immunocytochemi-
cal diagnosis of LSIL of the cervix and determine the
screening algorithm of patients with LSIL of the cervix.

Materials and methods

The subject of the study included a group of 135
patients diagnosed with CIN 1 and ASC-US, hospital-
ized in the Oncology Institute of the Republic of Mol-
dova during 2017-2021. A retrospective and prospec-
tive study of the hospitalized patients was performed.
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Clinical observation records of patients were included,
they were selected based on predetermined criteria.

As research materials we used: sociological sur-
vey data and data from clinical observation sheets, with
appendices; biological substrates (vaginal secretions,
cells collected from the exo and endocervix, tissue frag-
ments taken by incisional and excisional cervical bi-
opsy).

Descriptive statistical processing of the data ob-
tained from the observation sheets was carried out in
Microsoft Office Excel. The confidentiality of patients'
personal data was respected.

Results

The study carried out on 135 patients with LSIL of
the cervix confirmed both clinical and paraclinical data
which are demonstrated in the tables and figures below.

Figure 1 shows the age distribution of patients
with LSIL of the cervix, patients aged 17 to over 67
years were included in the research. Prevalence is ob-
served in patients aged 17-26 years, prevailing ASC-
US about 18.75%.

5,75%
4,739
3,45%25%
1,64%
5%
47-56 57-66 >67

EmCIN1 mASC-US

Figure 1. Distribution of LSIL patients by age

The HPV virus ranks first in the list of etiological factors of cervical cancer. Respectively it has been inves-

tigated based on the risk groups shown in Figure 2.
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18,52%

W High-risk HPV (16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, 68)

M Intermediate-risk HPV (26, 53, 73, 82)
W Low-risk HPV (6, 11, 40, 42, 43, 44, 54, 61, 62, 70, 71, 72, 81, 83, 84, 85, 89)

Figure 2. Distribution of HPV positive patients by determined HPV group.

From the above Figure we see that 18.52% of the patients were infected with intermediate risk HPV virus
including types 26, 53, 73, 82. Another 31.85% of patients were infected with low risk HPV with types 6, 11, 40,
42, 43, 44,54, 61, 62, 70, 71, 72, 81, 83, 84, 89. The remaining 49.63% detected with high risk HPV, types 16,

18, 31, 33, 35, 39, 45, 51, 52, 56, 59, 66, 68.

Table 1.
Distribution of patients with low-grade intraepithelial lesions.
Complaints CIN 1 ASC-US
Abdominal pain 58 (16.67%) 49 (14.08%)
General weaknesses 42 (12.07%) 27 (7.76%)
Menometrorrhagia 37 (1 10.63%) 25 (7.18%)
Abdominal bloating 14 (4.02%) 11 (3.16%)
Leukorrhea 9 (2.59%) 17 (4.89%)
Asthenia 20 (5.75%) 16 (4.60%)
Dysfunctional metrorrhagia in menopause 5 (1.44%) 3 (0.86%)
Periodic contact discharge 7 (2.01%) 5 (1.44%)
Odorous serous discharge 2 (0.57%) 1 (0.29%)

From Table 1 we observe some data from the patients' complaints specific to the clinical picture of LSIL.
About 58 patients constituting 16.67% diagnosed with CIN 1 state that they had abdominal pain and 49 patients
with ASC-US i.e. 14.08%. General weakness 69 patients (19.83%), menometrorrhagia 62 patients (17.81%), ab-
dominal bloating 25 patients (7.18%), leukorrhea 26 patients (7.48%), asthenia 36 patients (10.35%), dysfunctional
metrorrhagia in menopause 8 patients (2.3%), periodic contact discharge 12 patients (3.45%), odorous serous dis-

charge 3 patients (0.86%).
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B ThinPrepPap test

m Uterine dilation and curettage
Biopsy
Conization of the cervix

B Colposcopy

Figure 3. Distribution of patients investigated according to diagnostic methods applied.

From the data presented in Figure 3 we can see a prevalence of the ThinPrepPap test diagnostic method, about
49% of patients used this method. 18% underwent biopsy, 16% used colposcopy, 10% dilation and curettage and

7% conization of the cervix.

Discussions

LSIL is known to be a precancerous condition and
squamous epithelial dysplasia of the cervix associated
with HPV with increased oncogenic risk [1]. These
conditions are called cervical intraepithelial neoplasia
(CIN) and represent an increased risk of invasive cervi-
cal cancer [2]. Precancerous conditions are classified
into LSIL and HSIL, low grade dysplasia and high
grade dysplasia. And the virus, which is a risk factor, in
its turn is divided into HPV-infection, koilocytosis and
CIN1 belonging to LSIL and CIN2, CIN3, CIS (carci-
noma in situ) belonging to HSIL. The distinction be-
tween high and low grade (HSIL and LSIL) depends on
the degree of nuclear and cytoplasmic maturation of the
cell [11].

The clinical picture is a poor one, because certain
clinical manifestations cannot be highlighted, espe-
cially the early stages are totally asymptomatic and may
become manifest after the decrease of antiviral immun-
ity, or the disease is detected by routine examination at
the gynecologist or screening. Also clinically manifes-
tations occur when precancerous changes begin to be
malignant.

Diagnosis of precancerous conditions includes:
clinical examination by a specialist [6, 13]; immunocy-
tochemical testing [3]; electron-echo investigations;
cytology (Pap smear) [6]; viral genotyping by HPV-
DNA testing [4, 6]; colposcopy [6, 12]; CT or MRI ifa
large formation has been detected [8]; biopsy, with sub-
sequent histological investigation [12].

General conclusions

1.The most affected age group is between 17-26
years of age of which 18.75% of patients were detected
with ASC-US.

2.The primary factor contributing to LSIL of the
cervix is the human papilloma virus which was detected

in 49.63% of high risk patients and the remaining
50.37% had a combination of infections from those in-
termediate and low risk strains.

3.The most common complaints are abdominal
pain (30.75%), general weakness (19.83%), menome-
trorrhagia (17.81%), asthenia (10.35%).

4.The most commonly used method for diagnos-
ing low-grade intraepithelial lesions was the ThinPrep-
Pap test, about 49% of patients used this method and
18% underwent biopsy.
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Abstract

In an environment where societies are integrated and human thought is already electronic, coming to grips
with psychological, sociological, as well as pedagogical realities creates deep contradictions between the era and
the human factor. Although the measures taken in the direction of minimizing these contradictions and reducing
their current effects are effective, it shows that there are different human behaviors and psychologies according to
the number of people in the world, and at the same time, the relative similarities of individual actions, as well as
individual differences, show themselves as a factor, forcing people to get into smaller details and find ways to
solve the problem.

The issue of proper upbringing, which is one of the most prominent problems of all times, remains a rather
urgent issue among the works carried out in the direction of improving the current situation of children who are
difficult to educate. The main goal of the article presented by us is to give suggestions on the sphere of socio-
pedagogical activities carried out in the direction of correct upbringing of children labeled as "belonging to the

risk group™ and "difficult".

Keywords: Risk group children, "Difficult child", upbringing, children's rights, aggressive children, unruly

children, shy children.

Introduction

It is known that people learn by making mistakes
and change their ways in the right direction. Humans
are born from their mistakes and gain experience. The
main thing is that you realize that the mistake you made
was a mistake indeed and turn from your path. The big-
gest problem is when you make a mistake and you don't
understand that what you are doing is wrong, you have
the right things that you define for yourself and you
think that this is how it should be. This misdirection be-
comes the biggest gap between the individual and the
laws of society. Of course, the multifaceted conse-
quences of this gap are not only a general problem of
the society, but at the same time they also deal a crush-
ing blow to his family background, educational envi-
ronment and the foundation of his future life.

First of all, let's pay attention: the word "difficult",
"risky", which is the basis of this expression called "dif-
ficult upbringing” or "risk group child", is emphasized
in this way according to what principles? The existence
of that child, either in the family or as a student with the
right to education, begins to show itself as a deviation
from the norm by the surrounding people. The more
parents and other family members are unable to cope
with the student in the educational process, the more it
becomes an intolerable fact and reality for the members
of the teaching staff at the school. Although some edu-
cators and school management accepted that child as an
"incorrigible learner" and tried to resolve what was
happening through physical intervention or psycholog-
ical support, and at the same time talking with the par-
ent, more experienced school psychologists or teachers
looked at life through the eyes of that difficult-to-edu-
cate student. They do their best to solve the problem.
Sometimes the secret of what seems to be a big problem

lies in the small nuances, and if it is always in front of
people's eyes, few people can see that secret.

The risk group begins at the age of 4-5, when chil-
dren start to differ from their peers, and when they show
indifference to their parents' demands, are more in-
clined to do the opposite of what is said, and start to
cause minor damage to surrounding objects. A parent's
lack of a bond of upbringing and friendship based on
love, strictly fulfilling discipline requirements, impos-
ing physical punishment on his child for mistakes, set-
ting limits on his life and doing all this as if he were
applying it to a stranger, at the same time love, if he
does it outside the context of caress, the initial germ of
great complications begins to germinate. Moral rifts re-
sult in larger rifts in the future.

First of all, the parties in the family who can influ-
ence the child and develop him as a personality are the
mother and the father. Their complementarity and co-
ordination will lead to more joint decisions in the up-
bringing of their children, which will reduce the possi-
bility of the child falling into a risk group in the future.
However, intra-family conflicts create serious gaps in
the development of a child and its transition from an
individual to a personality, which are filled with useless
elements and non-spiritual characteristics in the envi-
ronment.

Marriage between husband and wife differs from
marriage between other people in one important way: it
is usually based on a feeling of love. The famous Azer-
baijani writer M. S. Ordubadi wrote: "A family is
forced to be founded by two people who are new to life
and love each other at the same time. They are people
who do not resemble each other in terms of personality,
image, taste and interest. If there is only one tool they
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can refer to for their numbness, to find a common lan-
guage, it is their love. For this, no matter what they do,
they should not allow love to be tarnished, this refer-
ence point to be weakened" (Bayramov 2002)

In the family, the words of one of the parents do
not agree with the opinion of the other, even the small-
est issue becomes a topic of discussion due to financial
problems and the conversations take place in front of
the child, the absence of one of the parents for various
reasons, especially the father's lack of close participa-
tion in the upbringing of the child, the mother's respon-
sibility for custody, the child's minor age being exposed
to labor exploitation from time to time, the father ap-
plying physical violence against the mother and this be-
coming continuous, the father trying to justify his ac-
tions to his child, living with his own truths and dictat-
ing those truths as an inevitable law to all members of
the family, having alcohol and other addictions, and
other similar factors leave irreparable traces in the
child's subconscious, so that the shortcomings in edu-
cation start to trigger the presence of children who are
difficult to educate in the future.

If the child has been properly brought up to the age
of 6, and certain habits of activity and inhibition have
been brought up, then this is no longer scary, no one
can have a bad influence on that child. In such cases,
they usually say, "We don't control him, but he is de-
veloping well, it's probably due to heredity.” In truth,
this is not from heredity, but from good upbringing,
(Makarenko 1937) Even the most powerful earth-
quakes cannot shake a well-founded building. Any ex-
istence with problems in its foundation can be crushed
by the slightest vibration.

One of the main principles of family upbringing is
the unity of respect and demand for children. Children
should be respected at all ages and in all circumstances.
Their personality and dignity should not be trampled. It
is absolutely unacceptable to make fun of children, in-
sult them, mock them, put them in a ridiculous situa-
tion, deceive them, be rude to them, do mental and
physical violence, and force them to apologize to oth-
ers. Strict upbringing accompanied by punishment of
the child for the smallest mistakes keeps him in con-
stant fear. Excessively heavy and strict rules lead to dis-
respect for all rules, so children brought up in such con-
ditions will soon show disrespect for all kinds of laws
(Qashamoglu, 2020)

If you don't open the world to the child, if you
don't tell him about it, if you don't talk about scientists,
writers, artists, cities, museums, spiritual values, he
won't have any ideas about the future, so he won't have
goals and ideals. A non-ideal person, as the most dan-
gerous creature in the world, will enter such a situation
that it will be difficult to define a new road map for him
later. It is necessary to arouse impressions about the
beauty of the world in the child's mind, to encourage
and excite him. The love to live and create must be con-
stantly burning in the child's heart. Just by making him
love poetry, by making him like some fairy tale and
story, it is possible to create conditions for that child to
become a gentle soul and have spiritual wealth in the
future. The main thing is to sow the first seed, and oth-
ers will follow. A parent can keep his child's soul clean

by taking him to museums, theater performances, and
associations, and direct him to painting, music, and art
in general. A parent who does not determine the child's
life path from a young age by gently caressing his
wishes may face problems that cannot be overcome in
later periods. When we approach the issue from this
perspective, the fact that both or one of the parents has
a higher education seems to be an important issue, and
this is an important nuance in the correct guidance of
the child. If a student entering the primary education
level with certain deficiencies in the family is not diag-
nosed at this stage and work is not done to solve the
problem, it will not be possible to achieve a positive
result, even if the pedagogical staff mobilizes all its lev-
ers in the face of the multifaceted actions and behaviors
of that student in the upper grades. Just as it is some-
times impossible to treat a disease that is not correctly
diagnosed in time, the failure to identify and correct the
behavior of children with difficult upbringing in pri-
mary school and their neglect leads to the emergence of
great complications and realities that are impossible to
solve. Since the primary class is the foundation of every
secondary general education institution, instilling the
standards of knowledge, upbringing and behavior to the
student in a normal manner should become the main
task of the educators who carry the weight of this stage.
Working with students who have no defects in their be-
havior and do not face difficulties in acquiring scien-
tific knowledge does not require extraordinary skills
from the teacher. Dealing with children of the risk
group by correcting their wishes, explaining prohibi-
tions and applying them gently, a lot of encouragement,
treating the student with parental care will lead to the
strengthening of the motive of conscience and an in-
crease in the sense of responsibility, which will lead to
the strengthening of the motive of conscience and an
increase in the sense of responsibility, which will make
him feel loved and embraced while performing some
action. It will result in him remembering his teacher and
refraining from some bad acts. No student who is
treated with love can ever misbehave, with minor ex-
ceptions. At a time when everyone needs love, respect,
and warmth, leaving some children away from these
feelings has a negative impact on their outlook on life.

The Ministry of Science and Education of the Re-
public of Azerbaijan recently put forward options as a
solution to an issue that is quite important for the edu-
cational environment and maintains its relevance, the
punishments to be imposed on students who violate the
rules of discipline in schools were determined. It is true
that although these are not generally the rules presented
for at-risk children, they are ultimately considered to be
administrative measures to be applied to students who
do not conform to discipline and violate the rules in the
educational environment according to their level of be-
havior. These are the following:

- Teacher’s view, non-verbal attitude

- Quiet conversation with students

- Warning

- Removal

- Keep in touch with the parent

- Keeping the student at school after school

- Referral to a psychologist
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- Yellow warning letter

- Orange warning

- Red alert.

Time will tell what effect the presented will have
in the educational environment, but it is possible to find
a solution to the problem by going down to the moral,
psychological and sociological roots of the issue and
spending long-term work in order to solve the unpleas-
antness and gaps in student behavior.

Ensuring that students of this type study in voca-
tionally oriented classes operating in some schools is
also considered a positive step towards solving the
problem. There, the lessons conducted by special spe-
cialists in computer, cooking, and tailoring directions
will ensure that some of the talents accumulated inside
the children who are brought up with difficulty will
come to light. At the same time, the gathering and edu-
cation of these types of students in vocationally ori-
ented classes of secondary general educational institu-
tions will create conditions for them to be directed to
another vocational field in the future.

Conclusion

Summarizing what has been said, we come to the
conclusion that if there are no positive changes in the
road maps of children with difficult upbringing, the risk
of them committing crimes of various content in the fu-
ture is high. Although the difficult consequences of the
child becoming a criminal will be experienced by that
person and the person(s) who were pressured by him, it
will not be only those difficult children who will be
blamed and punished as criminals. The guilty will be
responsible for the persons who made him this way and
knowingly or unwittingly caused him to commit a
crime at different times, including parents, teachers,

friends, society. While there is time, let's try to shine a
light on the future of our future children as much as we
can. Let's not become an obstacle in their path to a
bright future. The loss of those children will be our loss.
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Abstract

The article is devoted to the forms and stages of formation of new educational institutions under martial law.
The stages of integration of educational processes and the peculiarities of the choice of forms of education are
separately highlighted, as well as the importance of psychological and artistic education in the process of educating
a child in the conditions of forced resettlement. The main organizational priorities of the Educational HUB were
formed, the main difficulties and tasks were identified. It is noted that a special role is given to art education, which
can sugnificantly affect the children's mental wellbeing.

AHoTanis

Cratts npucssiueHa Gopmam Ta eramnaM (HopMyBaHHS HOBHX OCBITHIX 3aKJaJiB B yMOBaX BOEHHOTO CTaHYy.
OxpeMO BHUCBITIJICHI NIPOIECH IHTErpallii OCBITHIX IPOLECIB, Ta 0COOIMBOCTI BUOOPY (OPM HAaBUAHHS, TAKOXK Bi-
AOKPEMIICHE 3HAUYCHHS TICUXOJIOTTYHOIO Ta MHUCTEBKOTO BUXOBAHHS y Hpoueci HaBYaHHA IUTUHU B YMOBax BH-
My1ieHoro nepecenaeHHs. CHopMOBaHO OCHOBHI IpIOpUTETH OpraHizanii ocBitHboro XABy, BUsIBIEHO OCHOBHI
TPYIHOMUII Ta 3aBJaHHA. 3a3HA4YEHO IO 0COOJIMBA POJIb BIJIBOAUTHCS MHCTEIBKIil OCBITI, sika MepeayciM TopKa-

€TBCA l'IO‘lyTTiB JUTHUHU.

Keywords: education integration, priorities in the organization of education abroad, art education
KoarouoBi ciioBa: iHTepraitisi OCBiTH, IPIOPUTETH B OpraHi3allii OCBITH 32 KOPJIOHOM, MUCTEIIbKA OCBITA.

OyHKIIOHYBaHHS CHCTEMH OCBITH B yMOBaX BOEH-
HOTO CTaHy XapaKTePH3YEThCSI IHTEHCHBHUM MOIIYKOM
HOBWX ITiIXO/IIB IO HABYAaHHS, IHHOBAIIHHAX (OPM Op-
rasizauii OCBITHBOTO Ipolecy, epEeKTHBHUX MEAarori-
YHUX Ta iH(QOpMAaIiifHUX TexHoJoriiH. Bapro 3a3Ha-
YHMTH, 10 B L€l CKIAJHUI Yac i caMi OCBITSH U CTaIl
Oi7BII aKTHBHO BECTH MOIIYK IIISXiB BUPIMICHHS MPO-
6neM B opraHizanii HaByaHHs yuHiB. CHcTeMa OCBITH
VYkpaiHM ONMWHWIIACS B HOBUX peajisx (yHKIIOHY-
BaHHJ, a IIepel OCBITSIHAMHY IIOCTAJIN TaKi MUTAHHS , SIKi
JI0 CBOTOJIHI HiXTO He BupimyBaB. Ciin 3BEpHYTH
yBary mio 3 IepIrX JHIiB BitHH MIiHICTepPCTBO OCBITH i
HayKH YKpalHM HpPOJIOBXKHJIO CBOIO poOOTY Ta Imoc-
TiffHO 3a0e3mevyBano KOMYHIKaIi0 3 OONacHUMH Je-
MapTaMEHTaMHU OCBITH, KEPIBHUKAMU 3aKJIQ/iB BHIIOT
ocsitn. Onpazy MOH 3BepHynoch 0 MKHApOJIHUX
mapTHepiB, MiHicTpiB kpaid €C 3 mpoxaHHM 3a0e31e-
YUTH MIATPUMKY CHCTEMH OCBITH YKpaiHu. BojgHouac
Ha OKYIOBaHHUX TEPUTOPIAX OYyINO NPUIHHEHO HaB-
YyaHHs 0e3 BUKJIIOUEHHS y BCIX HaBYaJbHUX 3aKiajax.
1106 He HapaxaTH Ha HeOE3MEeKy YIHIB Ta BUMTEINIB Ha-
BYAJIBHUH piK B IIKosax Oyj 3aBepmieHuit 1 TpaBHs

2022p., a IOpUIMYHI aIpecy OUTBIIOCTI HAYaJIbHUX 3a-
KJIaJliB OCBITH OYyNH IepeecTpoBaHi Ha TEPUTOPISIX Mif-
KOHTPOJIBHUX YKpaiHH.

Yepes novyaTok noBHOMacITabHoT BiiiHU B YKpa-
1Hi, craHOM Ha 24 GepesHs 2022 poKy 3a KOPAOHOM ITe-
pedyBano nonaz 1,8 minbitona mireit. lle Hamii mitu,
MaiiOyTHe Hamoi KpaiHw, Ham ToTeHHmiad. Tomy
Ha/I3BUYaiHO BayKJIMBO, Oyi10 100 KOXKHA AUTHHA, SKa
yepes BiifHy OyJia BUMYILIEHA 3aJIUIIUTH Y KpaiHy, Ipo-
JIOBXYyBajla 3/100yBaTé OCBITY 3a 3pY4HOIO IS Hel
¢dopmoto. Takok He MEHII BaXJIMBUM OYyJ0 NMUTAHHS
ajanTamii TUTHHU y 3aKJIaji OCBITH KpalHH mepely-
BaHHS 1 BOJHOYAC HE BIUTYYUTH JUTHUHY BiJl OCBITHIX
CTaHIApTIB OCBITH YKpaiHH, MPOIOBXKYBATH BHBUATH
BIINMOBIMHI IIpeAMETH 30KpeMa. YKpaiHChKY MOBY,
icTopito Ykpainu Ta inmri. Came ToMy miITpuMKa aKTH-
BHOTO YIIPOBKACHHS IHHOBAIII B OCBITHIO TATy3b TIi]T
yac BiifHM cTaja OJTHUM i3 KJIFOUOBUX HAIIPSIMIB poOOTH
BOJIOHTEPIB-BUUTEIIIB.

Oco06a1BO TOCTpOo HHUTaHHSA BUOOpPY (hopM HaB-
YaHHA, [MOCTAN0 HANPHUKIHI CEepIIHS, KOIH OaTbKH Ta
JITH Ha TIOYaTKy HOBOTO HAaBYaJIbHOTO POKY I Hepe-
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OyBaiy 32 KOpAOHOM, 1 HE MaJId MOYKJIMBOCTI IIOBEPHY-
THUCB, Ta PO3MOYATH HABYaHHS B 3aKJIagax OCBITH YK-
painu.

VY 3B’A3Ky 3 nUMHU (aKTOPaMH MOKHA IPOTIOHY-
BaTH JICKUIbKA BapiaHTIB ITPOJIOBKEHHS OCBITH:

1)HaBuaHHs B HaYaJlbHHUX 3aKjIafax OCBITH YKpa-
inu B popmarti oHNIalH-HAYaHHS;

2)HaBuaHHs B OCBITHIX 3aK/Tafax KpaiHu- nepedy-
BaHHSA. (AJie TYT OaTbKH Ta y4HI 3IiTKAIHCH 3 JIEKiIb-
KOMa 0COOJIMBOCTSIMU — HaBYaHHS Ha KJac HIKYE Ta
HEBIAMOBITHICTh YKPAaiHCHKUI HABYANIBHIN IPOTpaMi.

3)HaBuaHHs B OCBITHbOMY yKpaiHCbKOMY XABi.

®opma Ta opraHizamis mporecy Ta IHTerparii
OCBITH 32 KOpJOHOM B (hopMarti ocBiTHEOTO XADBY, € He
HOBOIO, aJie BTUICHHS B )KHTTSI L[bOTO MPOEKTY MOTpe-
Oye Ba)KIIMBUX €TalliB Ta KOMIUIEKCY CINIAHOBAHUX JIill.

Ha nouatky opranisartii mpoiiecy 0ys0 OKpecieHO
JeKiIbKa HaWBaXJIMBIMIUX MPIOPUTETIB B OpraHi3arii
OCBITHBOTO yKpaiHchKoro XAbBy 3a KopioHOM.

a) BimnoBigHicTh HaBYANLHUM MporpamMaM YKpa-
1HU;

0) 3a0X0ueHHsI YKpaTHCHKUX BUHUTEINIB JI0 BUKIIA-
JaHHS;

B) MakcumarnbHa colfianizaris Jirei;

r) Jlomomora y4HAM B OBOJIOJIHHI HaBYAIBHUX
IIpOrpamHu.

B mpomeci opranizamii Tpeda MmocTaBUTH JEKUTbKa
Hall-BOXIMBININX MUTaHb, 0€3 SIKUX HEMOXJIHUBO OYII0
HaBITh MPISITH MPO I0YATOK POOOTH Ta HABYAHHSI.

Haii-rotoBHUM mocTae nuTaHHs QiHAHCYBaHHS Ta
MaTepiaibHOrO 3a0e3NeueHHs] KoM, | B 1[bOMYy TH-
TaHHI Ty)Xe BaXXJINBO 3HAWTH HeOalIyKuX JoAeH, ki
TOTOBI JI0JIy4aTUCh JI0 TIpoliecy oprasizauii Ta ¢inaH-
cyBanHs. ([IpuminieHHs, sike BiAIOBIa€e BCIM caHiTap-
HUM HOpMaM, IpUA0AHHSI CTIeialIbHOT MeOIIi, TEXHIUHE
o0naHaHHs — KOMIT FOTepH, HOYTOYKH 1 T.iH.)

Bigomo 1o cepre Oyap-sIKOTO HaBYAIBHOIO 3a-
KJIaJy i€ BUMTEI, TOMY JIyXKe BaXXIIMBO 310paT KoJje-
KTUB ogHOAyMIiB. Takok OkpiM mpodecifHuX sSKOC-
Teil BaXNIMBY yBary Tpeba MpUAUIATH MOpajJbHAM Ta
NaTPIOTHYHUM HOTIIAAaM.

AJle TOJIOBHUM ITUTaHHAM € IICHXOJIOTTYHUN CTaH
nireit. Mu Bci po3ymieMo, 1110 TPaKTHYHO KOXKEH 3 yK-
paiHIiB TIepeXnUBaEe MCUXOJOTIYHUI CcTpec a00 BHUKIIH-
KaHy BIMHOIO JieTpecito, aje HaWOLIbLIe BiA LBOTO
cTpaxnaaioTh IiTH. [lepexkxnta HUMHU BiliHA, Ha Kb,
OyIie BIUTMBATH Ha Bce IXHE XUTTS. Bakino crBoput
Haii-koM(OPTHII yMOBH JUIsl HAaBYaHHS Ta peadiiTa-
Iii ICUXIYHOTO cTaHy JiTed. TSHKKUH MCHXOIOTIIHUH
CTaH yYaCHHUKIB OCBITHBOTO IPOIIECY € OJHIEIO 13 cep-
o3HUX TpoOeM. I mro mpobieMy MOXKHA BHPIITYBaTH
BCIMa MOKJIMBUMH METOJIaMH Ta HPAKTHKaMH, sIKi M0-
€IHYIOTH pi3Hi popMu Ta Buan. ToMy 4nM paHimie po-
3MOYHETHCS MCUXOJIOTIYHA pealulriTamis KOXHOI JH-
THHH, TAM MEHII pyHHIBHUMH OyayTh HACTiIku. Po3y-
MIilOYH BCi IIi MUTaHHS BAXJIHUBO OYyJIO CTBOPUTH YCi
YMOBH JUIS TICUXOJIOTIYHOT peabiniTawii faiteit: HagaTti
TICUXOJIOTIB Y 3aKJaJ OCBITH, CTBOPUTH BiIIIOBIAHY I10-
3UTHBHY aTMoc(epy 3a IONOMOTH PI3HUX BHJIB MHUCTE-
LTBA.

MucTteutBo Ta HOTo 3HaYEHHS B LIeH Yac Ma€ gyxe
B)XJIMBE 3HAYCHHS, PO3IIUPIOE MEKH CHPUHHATTS
CBITY. Y BO€HHHUII yac 3poctae norpeda y daxiBismx Ta
cremiarictaX, BIOCKOHAJICHHS BMIiHB SIKUX 3a0e3medye
cama ocBiTa. MUCTETBO Ta HOTO BUBUEHHS MA€ BEJINKE
3Ha4YEHHs, 00 MepenyCciM TOPKAETHCS TIOUYTTIB 0COOH-
crocTi, OpMyIOUM KyJIBTYPHUH Ta TYXOBHHH CBITO-
IS IUTHHU.

®DopMmyBaHHS CBITOTIISIAY OCOOMCTOCTI, a AUTHHH
OKpEMO, HalpsMy 3aJIe)KaTh BiJl MUCTEITBA, Bl Xy10-
JKHIX 00pa3iB cTBOpeHHX HUM. HepozyMiHHS 3aKOHIB
MHCTEITBA IPUBOJUTH 0 CIIPUAHSTTS (ajIbIINBHUX 00-
pa3iB, IO BUKPHUBJICHHS IyXOBHHX Ta HaIlOHAJIBHUX
nigHocTel. ChOTOTHI MUCTEUTBO 3aHYPUIIOCH MaiKe Y
BCi cdepu JIOACHKOT AisIBHOCTI. Yce OBKOJA, IO
CTBOPIOE JIIOJIFHA, TOYNHAIOYH Bill 0AATYy, MeOIiB, OY-
ZiBeJb, /10, IHTEp €piB, )KUBOIMMCHUX TBOPIB Ta MOHY-
MEHTAJBHUX CKYJIBITYP, BCE CTBOPEHO TBOPYOIO JIFO-
JIMHOIO, SIKa PO3YMI€ Ta 3HAE 3aKOHH MUCTENTBA. ToMy
BXJIMBO 3 PaHHBOTO BiKy (OpMYyBaTH y TUTHHU MHUC-
TELBKY KYJIBTYPY.

OTKe CBITOTJISI Ta CBOOO 1A JTFOANHYU HATIPSMY 3a-
JIeKATh Bil MUCTEIITBA, Bl XyJOKHIX 00pa3iB CTBOpE-
HUX JIIOJJMHOI0. Y ChOTOJ/ICHHI MUCTEITBO 3aHYPHIIOCH
Maibke y Bei chepH JIF0ICHKOT TiSTTBHOCTI 1 HeOe3meuHO
T€, 1110 BOHO JIi€ HETIOMITHO, y 3B’3KY 3 I[IM OCOOJIMBY
yBary y BUXOBaHHi JiTei BapTO NMPUIIITUTH MUACTEITBY,
sIKe 3’SBUJIOCH 3 MOSBOK LU(POBUX TEXHOJOTIH, e 3
pi3HKX H(OPMALITHUX PKEPEI, COLIaIbBHUX MEPEX Ha
HE3MIIHITY TICUXIKY TUTHHU JUIETbCA pi3HA iH(pOpMa-
ist. JIMTUHI Ty’Ke CKIaJHO MIarHOCTYBAaTH MPaBAUBY
iHpopMarito, sKa 3IaTHa MaHIMYTIOBaTH HE TUTBKH
OKpPEMOI0 0COOUCTICTIO, ajie i 3arajloM CyCIUILCTBOM.

[ToBHOMacmITaOHa BilicbKOBa arpecis pd HpoTu
VYkpaiHu, KMHyTa BUKJIMK CaMOMY iCHYBaHHIO Hamloi
JIeprKaBH, ii cyBepeHiTeTy Ta cobopHocTi. [lonpu Bce
OyIu CTBOpPEHi BCi YMOBH JUTSI TIPOJIOBJKEHHS Ta OTPH-
MaHHsI SKICHOT OCBITH 3a OCBITHIMH MporpamMamu YK-
painu.

Sk GaunMo, HE3BKAIOYM Ha CKJIAJHI YMOBH, B
SKUX 3HaXOOUTHCS Halla KpaiHa ChOTOJHI, iHHOBa-
miffHa Ta IOCITiTHO-EKCICPUMCHTAIbHA NSUTBHICTh B
CHCTEMI OCBITH IIPOJIOBXKYETHCS, a il pe3yJIbTaTOM € HO-
BH TENaroTi9HUH MioXid, HOB1 (OpMH HAaBYAHHS Ta
MOJIeNi OpraHi3ailii OCBITHBOTO Ipollecy. bynu 3amy-
4eHi pi3Hi pOpPMH Ta METO U IIPOIOBKEHHS OCBITHHOTO
TIpo1iecy, JuIsl 3a0e3NeueHHs] KOMYHIKaIil 3 MbKHApO-
HUMHU NapTHEPaMH, TPOMAJICBKMMHU OPraHi3allisiMu Ta
IHIIMMH 3aliKaBICHUMH CTOPOHaMHU CTBOPEHO CTOPi-
HKU B COI[IAJIbHUX MEPEXKaX, Ta JOJTYUCHHS BUHUTEIIB,
0aTHKIB Ta YUHIB JI0 PI3HUX iHHOPMYIOUNX 3aXO0/iB.

BezymoBHo, 1110 Ticis 3aBeplIeHHs BilfHH HeoOXi-
JTHO IHIIIFOBATH BUMIPIOBAHHS OCBITHIX BTpaT Ta Horo
KOMIIeHCalifo. Ajie BOJHOYAC, CHOIBAEMOCS, L0 Ha
Hanrii 3emii Oyie MUp, 1 yKpaiHChKi IITH TOBEPHYTHCS
1o YkpaiHu i OyayTh HaBYaTHCS B YKPaiHCHKUX IIKO-
Jax, cajjovKax, KoJie/Dkax, yHIBepCUTeTax ...
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BEJIMYMHBI 1 OF OBYYEHUM X B HAYAJIBHBIX KJIACCAX C HOMOIILIO PEIIEHUAS
3AJIAY

lyxropos P.
dokmop punocoguu no nedazozuxe, O0yeHm

Asepbatioxcanckuii I'ocyoapcmeennviii Iledacozuyeckuii Yuusepcumem

Abstract

baxy, Vzeup I'adocubetinu 68

The article deals with the values and teaching them in primary school with the help of problem solving. The
essence of the concept of value is revealed, its place and role in the process of teaching mathematics is shown.
Specific examples are given for studying the dependencies between values.

AHHOTALINA

B cratse paccmaTpuBaeTcs BEMHYHMHBI H 00y4eHHE WX B HaYaJbHBIX KJIaccax C IOMOIIBIO PEIICHHS 3a1ad.
PackpriBaeTcst CyIIHOCTD TOHSTHS BEIIMYMHBI, TOKA3bIBACTCS €€ MECTO U POJIb B IIpoIiecce 00yUeHNsI MAaTEMaTHKH.
IIpuBoAATCA KOHKPETHBIEC IPUMEPBI 110 U3YYEHUIO 3aBUCUMOCTEH MEX 1y BEIINUMHAMU.

Keywords: Value, elementary grade, student, math learning, measure, task
Kirouesrble ci1oBa: BenmnunHa, Ha9aabHBIN KIIAcC, yIamuiics, 0Oy4eHne MaTeMaTHKH, Mepa, 3aJada

[TonsTe BenMUMHA SIBISCTCS OAHUM U3 OCHOB-
HBIX MOHSATHH Maremaruku. Kak u npyrue maremaTn-
YCCKHE IMOHATHUSA, MMOHATUEC BECJIMYMHA BO3ZHHUKIIO B pPC-
3y/lbTaTe TPeOOBaHUHA MPAKTHYECKUX ITOTpEeOHOCTEH
monei. Urak, y noJeil ¢ ApeBHUX BPEMEH BO3HHMKIA
cepbe3Has MOTPeOHOCTh B M3yYEHUH PA3INIHBIX (Pr3H-
YECKUX, TCOMETPUYECKUX M T.J. CBOHCTB pEaJIbHBIX
00BEKTOB M MIX CPaBHEHHUH. Pe3ynpTaT Takoro cpaBHe-
HUSl (M3MEPEeHHsT) IPUBEN K CBOMCTBY HEKOTOPOH BEIH-
YMHBI CTaBUTh YHCIIO, KOTOPOE XapaKTEPU3yeT 3TO
CBOWCTBO, T. €. €70 YHCIOBYIO XapaKTEPUCTHKY HITH KO-
JINYECTBEHHYIO XapaKTepuCcTUKy. [I0CKOJIbKY YacTHbIE
BUIbI HOHSTHS BETUYUHBI CBSI3aHBI CO CPAaBHEHHEM (H-
3MYECKUX, T€OMETPUUECKHX U JIPYIrHX OOBEKTOB, 00-
1iee MOHATHE BEJIWYMHA BKIIOYAET B ceOs Gosiee KOH-
KpETHBIC BENYNH, TAKHE KaK JUTMHA, TUIOMIA b, 00BEM,
Macca u T. 1. BenmunHy MOKHO 0XapaKTepH30BaTh KaKk
YHHUKAJIBHOE CBOMCTBO pEallbHBIX MPEIMETOB M COObI-
tuit. Hanpumep, cBoiicTBO, cocTosiee B TOM, 4TO 00b-
€KThl UMEIOT PACCTOSIHKE, HA3bIBAETCS AIMHON. Xapak-
TEPHBIM CBOMCTBOM IIBIKEHUS SIBIISIETCSI TO, YTO OHO
nMmeer ckopocth U T. 4. [1]. Tlox TepmuHOM «BeNH-

YUHA» TOHUMAETCS TaKOW OOBEKT, MPEAMET U COOBI-
THE, KOTOPHIE MOKHO OTJIMYHUTH OT IPYTroro 00beKTa 1Mo
YHUKaJIBHOW XapaKTEPUCTUKE UM CBOMCTBY, U 3Ta Xa-
PAKTepUCTHKA TPUHAUICKHUT TOJBKO STOMY OOBEKTY.
HNHbIMU cliOBaMu, M3 CYHIECTBYIOIIUX B PEabHOM
MHUpE IPEIMETOB W SBJICHHUH BEINYMHAMH CUHTAIOTCS
Te, 3HAYCHHUS KOTOPHIX MOTYT OBITh BHIPA)XKCHBI BhIpa-
JKEHUSMU «OO0JIbIIIeY», «MEHBIIIE», «PaBHO». TakuM 00-
pa3oM, KOJIMYECTBO — 3TO JIFOOOE CBOHCTBO OOBEKTA,
MO3BOJIAIOIIEE OMPEACTINTh, 00aNaloT JIn mapa (Wiu
0oJiee) 0OBEKTOB OJTHUM U TEM e CBOHCTBOM. UTOOBI
HaWTH YKCIIO, IPEACTABIAIONIee 3HAaUeHNUE KaXK/I0U Be-
JMYUHBL, He00X0AUMO ee m3MepHuTh. CHavyana BeIOUpa-
eTCsl TIPUHATAsE KOHKPETHAs CIMHUIA U3MEPEHUS JIIs
KOJIMYECTBEHHOTO M3MepeHus. Uncno, moaydeHHOe B
pe3yabTate mporecca U3MEpeHUs, IBISIETCS YHCIOBBIM
3HAYCHHUEM M3MEPSICMON BEJIMYMHBI C KAaKOW-T100 e/u-
HUIEH W3MEepeHHs, a CHenu(UIHOCTH 3TOTO HHCIA
OTIPEJICNIAETCS 3alKMChI0 €IMHUIBI U3MEPEHUsI B €ro
KOHIIe. DTO TJaBHAs XapaKTEPHCTHKA, KOTOpas OTIH-
YaeT OJHY BEJIMUUHY OT APYTOM.

Kak mpaBuiio, pe3ynbTaT U3MepeHHs BbIpakaeTcs
nuppamu. [IpUHAATIEKHOCTS MOIYYECHHOTO YHCTA K
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TOHM WJIN MHOW BEIIMYMHE ONPENEIAETCS 3aIHUChIO €H-
HUIIBI, B KOTOPOH M3MEpSETCs BENUIHHA, PSIIOM C 9TUM
YUCIOM. DTO BAXKHOE CBOMCTBO KaX 0 BETUYUHBI, OT-
JIMYAOIIEe €€ OT APYTUX BEMUUIUH. [ nm3MepeHus Be-
JINYMHBI UCTIONB3YeTCS 3aJaHHas €MHNULA U3MEPEHHUS.
Taxk Kak 0JJHa U Ta e BEJINIMHA MOXKET OBITh M3MEpEHa
B pa3HBIX €IMHUIIAX, TO U €€ 3HAYCHUS MOTYT OBITh pa3-
HeiMu. Hampumep, 1 M unmu 10 am umu 100 em. Bee tpu
9THX YHUCIa YKA3bIBAIOT Ha 3HAYCHUE OJJHOW M TOH ke
BEITMYHUHBI (JUIUHBI).

Bennuuuel ycBamBaroTcsi Ooiee HEeTKO depes
o0ocHOBaHME cozepxarenbHoi K «3mepenus».
B sToMm ciryqae mpexycmotpero crneayromiee: 1) ¢op-
MUPYIOTCS IIPECTaBICHNS O CAMHULIC N3MEPEHNUS 1 H3-
MEpEHUH BEJINYMH; 2) CO3/AI0TCS OTHOIICHUS MEXIY
eIMHNLIAMHU BENWYMH; 3) GOPMHUPYETCS yMEHHE BBIUHC-
JIATh 3HA4YCHUE BEIMYUH (JUIMHBI, IUIOMIATH, MAacChl,
BpPEMEHH, EMKOCTH H JIp.) ¥ U3MEPATh UX U3MEPUTENb-
HBIMH MHCTpYMEHTaMH (JIMHEHKOM, ITaJIeTOM, BECaMH,
yacamu, MEH3ypKoi u 1p.) [5]. HeobxomumMo oTMETUTD
HEKOTOpbIe BaKHBbIE OCOOCHHOCTH, MMEIONIME HEIOo-
CPEICTBEHHOE OTHOIIEHHE K IMOHATHIO KOJIMYECTBA:
KaXJas BeIMYMHA H3MEpHMa, y HEEe ecCTb CBOH
HauOOoJIbIIAsT M HAMMEHBIIIAsi CMHUIIBI U3MEPEHUS; pe-
3yIbTaT MpPOILECCa M3MEPEHUSI BEJIWYUH BBIPAXKACTCS
HEKHM OE3BIMSIHHBIM (20CTPaKTHBIM) ACHCTBUTEIEHBIM
YHCIIOM, KOTOPOE TAKKE yKa3bIBAaeT, CKOIBKO pa3 BbI-
OpaHHast eIMHNLIA U3MEPEHHS] HAXOAUTCS B 3TOM BENH-
ygHe. B IIKOTBPHOM Kypce MaTeMaTWKH H3Yy4aroTcs
0e3pIMsHHBIE (a0CTpaKTHBIC) YHCIA, CKAJSIpHBIC (HO
ornpeJeNnsieMble YMCIOBBIMU 3HAUEHHSMH) BEJTMYHMHBI,
BBbIpa)KaeMbI€ IIETIbIMI HEOTPHIATEIbHBIMH YHCIIAMHU C
HEOTPHUIIATENLHBIMU pa3MepHOCTSIMU. BoT mouemy
HAyJYHO IPaBUIbHOE TOHUMAaHKE M YCIIEIIHOE MTPOI0JI-
KEHHE DIIEMEHTAPHOTO MaTeMaTHYecKoro oOpa3zoBa-
HUS yYalIuXcsi BO MHOTOM 3aBHUCHT OT CBOEBPEMEH-
HOTO YETKOTO M TOYHOTO (pOPMYJIUPOBAHUS AOCTPAKT-
HBIX (0E3BIMSIHHBIX) MaTEMaTHYECKUX ITOHATHH - YHCEI
u apudmerndeckux Beraucienni [3]. Kak yxxe rosopu-
JIOCh, TIOHSITHE BENMYMHA UTPAET BAXKHYIO POJb B 00y-
YEHUH MaTeMaTHKe. BakKHOCTb M3Y4CHHS BEIMYHH B
HavaJIbHBIX KJIAcCcax 3aKIF0YaeTcs B CIEIYIOIIEM: 3Ha-
HUSl U YMEHHUs, IPUOOpETaeMble YYal[UMHUCS, UMEIOT
HETIOCPEICTBEHHOE OTHOILICHNE K JKU3HH; TIOATOTOBKA
K CIIeIyIOLIUM 3TalaM IyTeM OCBOCHMSI OCHOBHBIX Be-
JIMYUH; 3HAKOMCTBO C BEIMYMHAMHU Pa3BUBAET IIPO-
CTPaHCTBEHHOE BOCIIPHATHE YYaIIUXCs; HAYYHBIINCH
H3MEPSTh BETUYHHBI, TPUOOPETAIOT HEOOXOIUMBIE IS
KHM3HH NMPAKTHYECKNE 3HAHUS M HAaBBIKW; IIPU U3Mepe-
HUH BEJIMYHMH PACIIUPSIOTCS U YIIyOJSIFOTCS IPEICTaB-
JICHUS yJaliuxcs O Yhciax M apuMETHUECKHX JIeH-
CTBHSIX.

Takue BETMUYMHBL, KaK JUIMHA, TUIOIIA/Ab, Macca,
BMECTUMOCTB (00BEM), BpeMsI 1 CKOPOCTh U3y4aloTCs B
HaudalbHBIX Kiaccax. IlepBble HHTYUTHBHBIE IPEACTAB-
JICHUS O JJIMHE y JIeTell HauWHAIOT MOSBIATHCS B JI0-
LIKOJIBHBIX yupexaeHusx. [IpencraBneHus o reomer-
pPHUECKUX pa3Mepax MpeaMeTa, TaKUX Kak AJIHHA, -
pHHA, BBICOTA, TOJIIMHA GOPMHUPYIOTCS U Pa3BUBAIOTCS
C IOIIKOJIBHOTO BO3pacTa. B mepBoM Kiacce 3TOT mpo-
necc yriyomsercs. Cnenyer OTMETHUTb, YTO ILBET,
¢dbopma 1 mMarepual, U3 KOTOPOTO M3rOTOBJIICHBI TPE/-

METBI, TIOCTENEHHO OTXO AT Ha BTOPOH IJ1aH 1 000c00-
nsoTes. Pa3Mepsl cpaBHUBAIOTCS ¢ AnuMHOM [2]. Inuna
SBIISICTCS BaXKHBIM CBOICTBOM BennuuHBI. Hampumep,
JUTMHA JOPOTH, PACCTOSIHUE MEXy ABYMS O0BEKTaMH,
JUINHA KJIACCHOM KOMHATHI U T. 1. B nensax o3nakomie-
HUS YYaIlllUXCS C MOHATHEM JUIMHBI U €€ M3MEpeHUs
HAYaJbHBIM JTallOM SIBISETCA CO3JAaHUE y ydalluXcs
HaTJSTHO-TIPAKTUYECKUX MPEICTaBICHUH O TMOHATHUAX
npsMasi ¥ oTpe3ok. CpaBHEHHE ONPENCICHHBIX IJIHH,
pPacCTOSIHUM M, HAaKOHEL, NPSMOJIMHEHHBIX OTPE3KOB
00BEKTOB SBISIETCS OJHMM M3 BOKHEHIIMX IIaroB B
9Toi oOnactu [4]. OmHOM U3 OCHOBHBIX IIeJIcii MaTeMa-
THYECKOTO OO0pa3oBaHMs SBISIETCI OOydeHHE Yyda-
[IMXCSl BEJIMYMHAM W OTHOIICHHSAM MEXay HUMH. B
HayYalbHBIX KJIACCaX M3YYEHHE 3aBUCHUMOCTEH MEXIy
BEIMYMHAMHU CHayaja OCYIIECTBIIICTCS ITyTeM BBIIOJ-
HEHMsI Pa3IUYHBIX ONBITOB. [IOHATHO, YTO B JaHHOM
Cllydqae He HCIOJIb3yeTCs COOTBETCTBYIOIIAs TEPMHUHO-
JIOTHSI U CUMBOJIBI, UCIIOBb3YEMBIE B CTAPIIUX KJIaccax.
OcCHOBHOE BHHUMAaHHUE YIEISIETCS] B3aMMOJICHCTBHSM U
OTHOLLIEHUSIM MEX Ay IepeMeHHbIMHU. [laBaliTe mOCMOT-
pUM Ha pabouue NpuMephl HUXE.

1. B BolpakxeHuu 18+a HallTH COOTBETCTBYIOLUE
3HauYeHus cymmbl ipu a=0, 3, 15, 25, 36, 42, 53.

B mporecce penieHust JaHHOTO MPUMEpa CO37a-
€TCsl 3aBUCHMOCTb MEXy 3HAUCHUAMU NIEPEMEHHON a
n3 MHOXecTBa {0, 3, 15, 25, 36, 42, 53} u 3HaUeHUAMU
cymMmbl 18+a .

2. HaiimuTe mepuMeTpsl U IIIOLIaIU KBaPaToOB CO
cTopoHamu 3 cM, 5 cM, 8 cM U 12 ¢cM COOTBETCTBEHHO.
Ilpu pemeHun mnpuMepa CO3JAETCS 3aBHUCUMOCTh
MEKIy CTOPOHOU U EPUMETPOM, a TAKXKE CTOPOHOU U
IUIOINAbI0 KBaJgpaTa. JTO OTHOILEHHE CONOCTaBIIAET
mr000My 3HAYCHMIO JJIMHBI CTOPOHBI KBaJpaTa €IiH-
CTBEHHOE 3HAUCHHE €0 MEPUMETPa U MIOMAIH.

VYyamuecss Takke CTaJKHUBAIOTCS C Pa3IMYHBIMU
3aBUCHMOCTSIMH IIPH PELICHIH TEKCTOBBIX 3a7ad.

3agava. 25 M TkaHu ObUIO KyruieHo Ha 200 maHa-
ToB. CKOJBKO cTouT 16 MeTpoB Takoi TkaHu? B maH-
HOM BOIPOCE PACCMAaTPUBAETCS 3aBUCHUMOCTb MEXIY
KOJINYECTBOM IOKYITa€MOH TKaHHU U €€ CTOMMOCTBIO.

OmHUM M3 caMBIX TNIPOCTHIX, HamboJiee pacmpo-
CTPAaHEHHBIX BH/IOB OTHOIIECHUI MEXTy BEIHIHMHAMH B
HayYaJIbHBIX KJIaccax SIBISIETCS MPSMO MPOTOPIHOHATb-
Has CBSI3b. MOXKHO NPUBECTU CIEIYIOIIHE MPUMEPHI
MIPSIMO TIPOTIOPIIOHATBHON 3aBUCHMOCTH MEXK LY BEJIH-
YHHAMH:

1. Ecn aBTOMOOMIIB, ABMKYIIUIACS C TOCTOSIHHOM
CKOPOCTBIO 75 KM B 4ac, Ipoexall s KM 3a t 4acoB, TO
Ka)/I0My 3HAUYCHHIO BEJTMYUHBI t COOTBETCTBYET €AMH-
CTBEHHOE 3HAUCHHE BEIWYMHBI S, ONpPENEISIEMOE II0
dbopmyre s = 75t. 31ech IPsAMO MPOMOPITHOHATIEHAS 3a-
BHCHUMOCTE ITyTH OT BpEMEHH JaeTcs PopMyItoit s=75 t.

2. Ilena oxHoro kunorpamma toapa 8 mas. Cro-
HUMOCTb X KI' TAKOTO TOBapa PacCUUTHIBAECTCS MO (Gop-
MyJe y=8X, ¥ 3Ta 3aBHUCHMOCTb SIBIISIETCS MPSIMO TPO-
MOPLUOHAIBHOM 3aBUCUMOCTBIO.

3. 3aBucuMocTs mepuMmerpa P kBampara ot ero
CTOPOHBI, a MPSIMO MPOIOPLUHOHATIBHA U aeTcs (op-
Mmymoit P=4a.

OnHUM U3 BUAOB 3aBUCUMOCTEH MEXIy BEIHYU-
HaMH, U3y4aeMbIMH B IIKOJFHOM Kypce MaTeMaTHKH,
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SIBJSIETCS 00paTHas MPOMOPIHOHAIBHOCTD. [Ipu 00y-
YEHHUHU ATOH 3aBHCHMOCTH IIMPOKO HCIOIB3YIOTCS TPH
pCeUICHUHU 3aJiay MOHATHA CKOPOCTU, BDEMCHHU U ITYTH,
KOJIMYECTBA, IIEHBl M IICHHOCTH, XOPOIIO 3HAKOMBIE
y4aliuMcsl HadalbHBIX KiaccoB. ClemyeT OTMETHTb,
YTO 00paTHO MPOMOPIUOHAIBHBIE OTHOIIECHUS MEXKITY
BEIMYMHAMH HE H3y4aeTcsl KaK OTHeNbHAs TeMa B
HayvaJIbHBIX Kiaccax. Ho, HecMOTpst Ha 31O, ydamuecs
YacTO CTAJIKWBAIOTCS C 3TOW 3aBUCHMOCTBIO B IIPO-
Liecce peleHnsl paslivuHbIX TEKCTOBBIX 3ajay. Pac-
CMOTPHM TIPUMEP TaKOH 3aa9u 0OpPaTHO MPOTIOPIIHO-
HaJILHOH 3aBUCHMOCTH MEK1Y BEINYNHAMHU.

3amada: C momnst 6110 coOpaHo 6 GONBIINX SIITH-
KOB 510110k BecoM 50 KT 1 pazgaBaii 00K B HEOOIb-
X Kopo6Okax 1o 20 kr. CKOJIbKO MaJEHbKHUX SIIUKOB
MMOHaI00mI0Ch?

Kak Buamm, B 3ajiaue paccMaTpuBaeTcsi COOTHO-
IIeHNE MEX]Ty MacCOH BCEX COOpaHHBIX sI0J0K, MacCoi
SIAKA U KOJNMYECTBOM MAJIICHBKUX SITUKOB. Hawaib-
HOE KOJIMYECTBO MOCTOSIHHOE U cocTaBisier 50*6=300
(xr). [IBe apyrue BEITUYHHBI SBISFOTCS IIEPEMEHHBIMU
U MEXIy HUMH CYIIECTBYET OOpaTHasi 3aBUCHMOCTbD.
HUrak, korza X — Macca 0JJHOTO SIIIUKA, a Y — KOJIHYe-
CTBO SIIIMKOB, MOKHO 3aIUCaTh 3aBUCHMOCTH y=300/x.

B srmemeHTapHOM Kypce MaTeMaTHKH METOJH pe-
LIeHUs 3a]a4, U3BECTHHIH Kak «HaxoxkneHue uerBep-
TOW MPONOPLMOHAIILHON BETWYUHBD), OCHOBAH Ha CO-
OTHOIIICHUH JIBYX PAa3NYHBIX Map 3HAYCHUH BEIHYHH,
NIpsAIMO NIPONIOPLUOHAIBHBIX ApYr Apyry. Paccmorpum
TIpUMep TaKOH 3aJauu.

3anaua. Eciu 3a 5 kr eapl 3amnarim 40 MaHATOB,
TO CKOJIBKO HAJO IUIATUTE 3a 9 KT Takou eanl?

Kak BusHO, B 3TOM BOIIPOCE y4acTBYIOT JIBE IPO-
MMOPHIHUOHAJIBHBIC BEIMYUHBI: KOJTMYECTBO U CTOUMOCTD
ToBapa. /laHa mapa COOTBETCTBYIOIIIX KOJIMYECTB 3TUX
BenuuuH (5 kr u 40 MaH) U 11eHa 0HOTo U3 HuX (9 kr).
Tpebyercss HaWTH KOJMYECTBO CTOMMOCTH, COOTBET-
CTBYIOILIEE 33JaHHOMY KOoJM4ecTBy. B 3amaue nausl 3
BEJIMYUHBI, U TpeOyeTcsa HAUTH YETBEPTYIO BEIHUUHY,
MIPOTIOPIOHAIBHYIO 3THM TPEM BelIHMYrHaM. PaccMoT-
PHUM pa3Hble CIOCOOBI penIeHNs MPOOIEMbI

I. Cioco0 BEITIONTHEHUS pa3InIHbBIX ICHCTBHMA

1) 40 man. 3a 5 xr expl, npu omyare 3a 1 kr 40:5=
8(MaH.) orutaunBaeTCs.

2) Llena 1 xr exasl 8 MaH., Torga LieHa 9 KT efbl co-
craBisieT 9*8=72 (man.).

II. Ctoco6 npuBeeHUs K eTUHALIE

Ilena 5 xr npoaykrtoB paBHa 40 maH. IlycTs 11eHa
9 kr npoaykToB paBHa X. Torzaa neHa 1 Kr npoaykToB
oyner 40:5. Lena 9 kr: x=40:5%¥9=72 (maHn.).

III. MeTox cocTaBieHHsl MPOIOPLUN

CoOoTHOIIIEHUE 3alpalIiBaeMOH LIEHbI CTOUMOCTH
Kk 40 cooTBeTcTBYeT Ha cooTHomeHue 9:5. Cnemosa-
TEJIbHO, Mbl MOXKEM 3amucarb cooTHouenue x:40=9:5.
ITo npaBune maxomum x= 40*9:5=72(man.).

CpaBHEBas Bce TPH METO/a, MBI BUIHM, YTO Me-
tonbl petenns 11 u 111 6onee sdpdpexTHBHEIL.

OO0paTHO TPONOPUHOHATBHAS 3aBHCUMOCTH HC-
MIOJIL3YETCSl KaK MHCTPYMEHT IS PEIICHHs 33/1a4 THIIA
«Ilonck uyeTBepTON NMPONOPLUHUOHAIBHON BEIUMYUHBDY,
TaK ke KaK ¥ MPsSMO IPONOPIHOHATIbHAS 3aBHCUMOCTh

npu O0y4EeHHUH 3aBHCHMOCTH MEXAY BEIHMYHMHAMH. B
CBSI3H C ATUM PAacCMOTPHUM TpPUMEp pEIICHHs 3amadn
HUKE.

3amaga. ['pymme TyprucToB manu 8 M TKaHU MTUPH-
HOM 75 cM jna moctpoiiku nanatku. Ecmu mumpuHa
Tkanu 80 cM, CKOJIbKO METPOB TKaHU MOTpeOyeTcs IS
9TOM manatku?

Kak MBI BUIMM, B JaHHOW 3a/a4ye paccMaTpHBa-
eTCSl 3aBHCHMOCTh MEXIY MIMPHHON W JIHHON IBYX
IPSIMOYTOJIBHUKOB C OJUHAKOBOM Iuiomaznsto. Pac-
CMOTPHM pa3HbIE CIIOCOOBI PEIICHHUS 3aaUH.

1. Croco0 BBIMOJHEHMS Pa3IUYHbIX JEUCTBHH 1)
IImomaapr TKaHW OTOAHHOM Ha MU3TOTOBJIEHHE IMAJATKU
0,75M*8Mm=6 xB. M. 2) [llupuna 80 cm, miomags 6 KB.
M. KakoBa anmuna Takoit Tkaau? 6:0,8=7,5(m)

2. Crioco6 npuBeneHNs K eauHUIE. Tak Kak IuIo-
Ia]1b TIOCTPOCHHBIX MMAJATOK B 000UX CIydasx OIMHA-
KOBa, TO JJIMHA U IIUPUHA JAHHOW TKaHW 00paTHO Tpo-
MOpUUOHANEHBL. CIlieIOBAaTEIFHO, €CITU JUTMHA TKaHU
IMIUPUHOHN 75 cM paBHA 8 M, TO JJIsl M3TOTOBIICHUS Ta-
KOU JKe MajaTKy U3 TKaHU ITUPUHOH 1 cM moTpedyercs
TKaHb B 75 pa3 mnuHHee. Ecnu mmpuna Tkanu 80 cwM,
To mmrHA TKaHu B 80 pa3 mensme. Ecim 0603HaUHNTH
JUINHY MCKOMOM TkaHM mmpuHOoil 80 cM uepe3 X, TO
IJIOMIAas TKaH! mmpuHOi 1 cM Oymet 800%75 (kxB. cm),
a mamuHa TKaHu mmwmpuHoi 80 cMm Oymer x=800*75:
80=750 (cMm)=7,5(m).

3. Cmoco6 cocrarieHus nponopud. [IocKkoIbKy
NIMPUHA U JUTMHA TKAaHU 0OPATHO MPOIMOPIIHOHAIBHBI,
Mbl MOKEM 3amnMcath cooTHouieHue x:8=75:80. Pe-
1aeM 3TO COOTHOIIIEHUE M0 U3BECTHOMY MPABUITY U TIO-
myqaeMm x=8*75:80=7,5(m).

0000111251 HAIK MBICITU O MPETOIABAHUH 3aBUCH-
MOCTEH MEXIy BEIHMUMHAMHU 4Yepe3 pelleHue 3a1ad B
HaYaJbHBIX KJIaccaX, MOXKHO CKa3aTh, UYTO MPABUIHLHOE
W3y4YeHHE 3aBHCHUMOCTEH MEXJy BEJIMYMHAMHU uepe3
pelieHue 3a7ad OTKPHIBACT HIMPOKHE BO3MOXKHOCTH
JUISL Pa3BUTHSI Y YYAITUXCSI, YMCHUAN CaMOCTOSTEIILHOM
paboTHI Hax pelieHueM 3anad, npruoOperaeMble MMH
3HAHUs, CBSA3aHHBIC C PCUICHHEM U TPUMCHEHUECM 3a-
Jad W yMEHHH, UTPAIOT BAXKHYIO MPOIEAEBTUYICCKYIO
POITb B OBJAICHHN MaTEMaTHKOH B CTAPIIINX KJIACCAX.

References

1. Feyziyev S.A., Shukurov R.Y. Theoretical
foundations of the elementary course of mathematics
(textbook). Baku, 2014, 568 p.

2. Hamidov S.S. Methodology of teaching prob-
lem solving in primary classes. Baku,2005, Nurlan,
152p.

3. Hasanova X., Heydarova M., Aliyeva A. Meth-
odology of teaching some mathematical concepts in the
elementary course of mathematics. Baku, 2017, Scien-
tific works of the Institute of Education of the Republic
of Azerbaijan, No. 3.

4. Taghiyev Q.T., Jalalova R.A. Methodology of
teaching mathematics in primary classes. Baku, 2008,
Education, 219 p.

5. Subject curricula for grades I-1V of general ed-
ucation schools. Baku, 2008, Education, 480 p.



German International Journal of Modern Science Ne50, 2023 31

PHILOLOGICAL SCIENCES

UDC 811.111

THE ROLE OF SONGS AND POEMS IN TEACHING ENGLISH FOR PRIMARY SCHOOL
STUDENTS

Abstract

Kulmagambetova S. S.,

Candidate of pedagogic sciences,

associate professor of

M. Utemisov West Kazakhstan university
Akimkhankyzy N.

Master student of educational program of
“Foreign language: two foreign languages”,
M. Utemisov West Kazakhstan University
Uralsk, Kazakhstan

DOI: 10.5281/zenodo.7647466

The article considers the role of songs and poems in English lessons in the elementary classes. It is difficult
to imagine teaching English without methodical approach as songs and poems. Songs can develop a special interest
and motivation of junior school students is learning English language. The song is a valuable educational material
that develops not only verbal skills, but also the creative and informative abilities of the junior school students. An
easy and relaxed method will help to quickly memorize new words and grammar building. A good song improves
the mood and helps to relax or, on the contrary, to energize.
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In the era of globalization, this today focuses on a
renewed educational channel, general education insti-
tutions aim at improving the quality of the teaching pro-
cess and the effectiveness of English acquisition. In the
20th century, linguistics, psychology, methodology and
didactics have solved a number of common problems
related to each other in teaching and mastering English
by junior school students of different ages and educa-
tional levels. Although some words and phrases are
easy to remember in the process of learning English,
some words require special exercises in order to master
them.

Since the growing personality in the conditions of
humanization of education is at the centre of all educa-
tional activities, the search for effective ways and meth-
ods of teaching, including English language teaching,
attracts the attention of many scientists, methodologists
and teachers. One of these effective teaching methods
is the role of songs and poems in English lessons.

Almost all teachers and pedagogues working with
junior school students at different stages of learning at-
tach great importance to songs and poems when teach-
ing English. Some teaching aids are based entirely on
the use of poems. They can be either in the original or
in an especially collected sample.

The issue of the use of verse and song in education
has been of concern to people since ancient times. His-
torians say that in the schools of ancient Greece many
texts were learned by singing, and in elementary classes
in India the alphabet and arithmetic were already
learned by singing.

The relevance of this topic is due to the fact that
currently certain methodological aspects of using Eng-
lish-American poetry in English lessons are analyzed in

the pages of some professional journals, there is not
general concept of using songs and poems in teaching
English to junior school students in general education
institutions. It is important that this concept is analyzed
and studied, as the aim of English language teaching is
not only to gain knowledge, form skills and abilities of
junior school students, but also to comprehensively
master the linguistic and cultural information of a par-
ticular country. The junior school students will also be
able to learn the cultural and aesthetic character of an-
other country, the values of the national culture through
examples of poems and songwriting. In English les-
sons, teachers may often ignore poems and songs. And
when using them, they resort only to traditional works,
which in turn causes junior school students to be indif-
ferent to poems and verses. Another problem is that for
many teachers all work with a song (poem) is done only
at the level of «listening» and «learning», so junior
school students often do not understand the meaning of
the song or poem they have memorized. It follows that
in practice insufficient attention is paid to the use of po-
ems and songs in English lessons.

The age of elementary classes is considered be-
tween 7 and 9 years old. This is relatively the age of
physical development of junior school students. Teach-
ing of English at an early stage is based on psychologi-
cal features of junior school students such as: plasticity
of natural mechanisms of mastering speech, intensive
formation of cognitive processes, ability to quickly
memorize, analyze language information and systema-
tize speech flows in different languages, absence of lan-
guage barrier (fear), etc. Scientists and psychologists
believe that junior students should start learning Eng-
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lish at early years [1; p. 3]. In elementary classes a jun-
ior school student is psychologically ready to con-
sciously learn English materials. The plasticity of the
natural mechanism of language acquisition allows the
junior school students to successfully master English in
appropriate conditions.

It is better to start learning English from the age of
7-8, when the junior school students have a good com-
mand of the mother tongue and is aware and under-
standing of the new language. Junior school students at
this age easily remember small language materials and
reproduce them well. At this age, there should be a
change in the leading activity, i.e. a transition from play
activities to learning. However, play retains its leading
role junior school students continue to play. Conse-
quently, the opportunity to rely on play activities allows
for a natural motivation to speak English and makes the
simplest statements interesting and meaningful.

At an early school age, a junior school student’s
command of English, his or her speaking ability and the
broadening of his or her general outlook have a benefi-
cial effect on the junior school student’s overall psy-
chological development. The junior school student
learns about the world around him/her through his/her
mother tongue and foreign languages. This helps to
form his positive motivation to learn English in the later
stages of schooling at an early stage [2; p. 7].

Junior school students have a fairly well-devel-
oped memory and can memorize randomly, but this
skill is not fully practiced. They can remember easily
what is particularly affecting them, which is in line with
their personal interests. With this age in mind, the
teacher organizes teaching the students to use the lex-
ico-grammatical material in situations that are related
to their interests and that allow them to create motives
for communication, interaction between the junior
school students as well as speech exercises.

Memorizing poems, verses, songs, hot only
strengthens the junior school students' memory but also
opens up great opportunities to increase the vocabulary.
But the teacher needs to systematically introduce the
vocabulary units learned in the lesson and always en-
courage junior school students who use these vocabu-
lary units during the lesson. Vocabulary acquisition oc-
curs through the development of automatic skills, due
to repeated daily listening and reproduction of words
and turns of speech in the process of communication [3;
p. 12]. For example, instead of a simple greeting before
you start each day, you can start with poems that teach
how to greet in English. In the first stage, you can use
words that explain the meaning of phrases with junior
school students and help them understand what is being
said.

The use of songs in the target language is relevant
at the initial stage of English learning. Junior school
students will be exposed to the culture of the country
that first became a speaker of the target language, as,
according to psychologists, junior school students
working with this type of linguo-cultural material, per-
ceive foreign cultures with a special sensitivity. In this
way, the prerequisites for the all-round development of
the pupil's personality in primary class are created, as

specially processed songs awaken imaginative thinking
and form taste.

Introducing junior school students to the cultural
heritage and spiritual values of themselves and other
nations can be successfully addressed by using songs
and poems in the process of learning English. The use
of musical, in particular light, meaningful songs, poetic
poems built in an easy language, which are a true ex-
ample of creativity [4; p. 23], is of significant help in
this regard.

The song genre, as one of the most important gen-
res of music, is able, thanks to the presence of verbal
text, to reflect accurately and figuratively in the lan-
guage studied the diversity of social life in the country;
it influences the child's intellect, emotions and visual
and artistic memory and contributes to the aesthetic ed-
ucation of junior school students. The use of song ma-
terial stimulates motivation in junior school students
and, consequently, promotes better absorption of lan-
guage material under the influence of involuntary
memorization mechanisms, allowing for an increase in
the child's learning of the language. The song is an ex-
ample of the sound of English speech as well as a car-
rier of cultural information. Leading thinkers and edu-
cators of past eras have always ensured that the art of
singing has a definite place in the education of the
younger generation. K. D. Ushinsky believed that joint
singing at school is a powerful pedagogical tool which
organizes, unites, educates junior school students to-
wards cooperation [5; p. 9].

The song is an exceptionally effective method, the
most adequate authentic material, built on the psycho-
logical and pedagogical features of teaching English in
the elementary classes. But the well-established stereo-
type that the effectiveness of teaching English with the
help of a song can be achieved only in the elementary
classes is false. Today it is proven that the psychologi-
cal and pedagogical value of the song method is neces-
sary in both middle and high school. The sound of the
music, the subtle melody and the text of the song itself,
and its performance suggest a free and rapid assimila-
tion of the text by the higher school students. The lyrics
help to learn the language as a system as well as to fa-
miliarize the learners with the mentality and culture of
the country of the target language. The timing of the
text of the song is determined by the conditions set by
the teacher and the junior school students’ level of
learning. In this case, the aims can be represented as the
acquisition of vocabulary as well as the development of
grammatical structures, skills and attitudes. Conse-
quently, the use of the song method in teaching English
language to junior school students will help them to en-
gage more easily with the culture of the English. The
melody of the song should meet the interests and hob-
bies of the learners, the content of which should carry a
semantic weight [6; p. 23].

Having considered all of the above, it can be noted
that the achievement of the necessary level of
knowledge, abilities, skills set for junior school stu-
dents in accordance with their pedagogical and psycho-
logical features in teaching English, is implemented by
many methods, one of which is the method of working
with poetic works - poems, verses in English lessons.
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However, it should be noted that many methodologists
in this case recommend that junior school students di-
vide the poetic material into "themes" so that they grad-
ually assimilate the lexical material.

The pedagogical approach of the role of song and
poems in teaching English in elementary classes are as
follows:

e Firstly, poems, songs are junior school students’
favorite and interesting textual material, so working
with them gives the junior student a positive emotional
response and greatly facilitates the absorption of this
material.

o Secondly, authentic literary or folklore material
facilitates the understanding of language in the context
of cultures.

o Thirdly, poetic texts and songs are excellent ma-
terial for practicing rhythm and intonation of English
language and improving pronunciation.

e Fourthly, when working with poems, songs
solve the problem of repetition of pronunciation from
one pattern or perception of one word.

¢ By giving junior school students communicative
tasks, it is possible to achieve not only their perception
of the topic, but also the goal of the lesson [7; p. 14].

Thus, the role of songs and poems in the teaching
of English in the elementary classes develops the junior
school students’ sense of beauty and their poetic and
musical choice. At the same time a musical hearing is
developed. It has been observed that junior school stu-
dents who listen well to music, usually a good grasp of
English language. In lessons and extracurricular activi-
ties, junior school students are exposed to poetic and
musical culture (classical poetry, folklore) and, alt-
hough the works are not at a very high level (popular

music), they receive lexical and grammatical infor-
mation performed by native speakers. When working
with melodic and melodic texts it is necessary to ensure
that junior school students enjoy themselves without
overloading them with tasks and exercises. In junior
school, it is better not to insist on memorizing texts, but
to offer to memorize the text of a song or poem in class
during English lessons.
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Abstract

Education is crucial in life, and it has become available today due to new technologies. Among other things,
it is vital to note the trend of learning foreign languages, globalization in the world has eliminated all kinds of
borders and demand for learning them is growing every year.

It is worth noting that this opens the way for teachers of foreign languages. An important job in the field of
teaching is intercultural communication, as it is said that students need to build communication with other people
through language and culture. The teacher must not only know the language structure, but also knowledge of
intercultural communication, which in the future will help students to build conversations with foreigners without
obstacles and conflicts. Along with this, modern teaching requires knowledge of information technology. Global
pandemic has dramatically transformed traditional education to distance learning. It is crucial for teachers to un-
derstand the different kinds of online learning, its benefits in education and some disadvantages.

In the field of education, the integration of technology in educational activities leads to the emergence of new
terms that many people may confuse. In some cases, they may be similar in operation, have the same principle of
operation, but also have some differences. The aim of this article to show the differences and similarities in the
different kinds of online learning: such as m-learning, e-learning. A survey is conducted among students and
teachers to assess the knowledge of the types of online learning in order to have an idea of how successful the
integration of IT into education has been, and whether teachers use it in practice. Practical importance of research:
The materials of this work can be used in educational work. It is also possible to use results of the research for
statistics, and search ways and methods that will help improve the usefulness or effectiveness of using in practice

types of technological ways of learning.

Keywords: smart technologies, language teaching, integration, 1T, language, apps, e-learning, m-learning, d-

learning.

Introduction

Globalization in the world strengthens integration
processes that have a huge impact on the social, politi-
cal and economic structure of the world of the new mil-
lennium, closely related to global innovative technolo-
gies.With the development of information and commu-
nications technology (ICT), overcoming problems
while continuing education has become accessible dur-
ing the pandemic. There is no doubt that due to the uni-
fied information intellectual educational environment,
persons interested in acquiring knowledge already in-
teract virtually, stimulating the development of elec-
tronic, distance, and mobile education. Consequently,
global pandemic situation in 2020 is the beginning of a
massive merger of teaching with modern technologies
in the field of education.

Nowadays, active growth of online technologies
has led to the fact that various types of online education
and teaching have become available. For some people
the following types of different technological ways of
learning as m-learning, d-learning, e-learning, smart
education might be incomprehensible, since they are all
closely related. Most of the terms related to e-education
such as (online learning), (open learning), (web learn-
ing), (computer-mediated learning), (blended learning),
(mobile learning) involve the use of a computer or mo-
bile device connected to the Internet, which makes it
available to study anywhere, at any time, in any rhythm,
by any means [6]. Among the various types of online
learning mentioned above, the article discusses e-learn-
ing and m-learning and their advantages in teaching a

foreign language, above all let us consider the differ-
ence between the terms of technological ways of learn-
ing.

The first application of distance learning technol-
ogy, which is considered in the article is e-learning. The
letter “e” in e-learning stands for “electronic”, so e-
learning can be defined as the education without using
paper printed tools or instructional materials [11]. An-
other definitions for e-learning are “E-learning is the
learning supported by digital electronic tools and me-
dia” and “E-learning covers a wide set of applications
and processes, including multimedia online activities
such as the web, Internet video SD-ROM, TV and ra-
dio. Students can use these materials to teach them-
selves” [5]. With the help of e-learning, participants in
the educational process connected to the Internet have
access to learning at any time and in any places. Bene-
fits of e-learning might be crucial for both teachers and
students, also during the trend for lifelong learning e-
learning replaces traditional classroom learning for
people who work full-time and give opportunity to ac-
quire new language or new skill. Moreover, e-learning
has been implemented into education of different coun-
tries, there is to say that both teachers and students are
already familiar with e-learning at different levels and
use it in everyday practice.

In Kazakhstan, the project “E-learning System"
was launched by the Ministry of Education and Science
in 2011. According to the National Center for In-
formatization in 2011, “The main goal of e-learning in
the system of higher professional education is to ex-
pand access to basic knowledge”[4]. Considering that


https://doi.org/10.5281/zenodo.7647474

German International Journal of Modern Science Ne50, 2023 35

many Kazakhstani universities have implemented e-
learning platforms based on Moodle or developed by
university staff, education has become available, and
during and after quarantine, students were given the op-
portunity to continue their studies remotely. Thus, the
advantages of e-learning in education are in the effec-
tiveness and development of self-realization competen-
cies of students in all periods of their lives. In addition
to this, since the distinctive features of modern higher
education are flexibility, efficiency and practice-ori-
ented learning, such knowledge exchange marks the
transition from the reproductive traditional transfer of
knowledge to a creative form of learning with its inno-
vative methods, forms, resources.

The second application of ICT which considered
is mobile learning used as creative form of teaching or
learning, and known as in education field of smart edu-
cation. M-learning is the “e-learning using mobile de-
vices and wireless transmission” [5]. The letter “m” in
m-learning stands for the word “mobile”, and conse-
quently there might arise two definitions. The first is m-
learning is learning using mobile devices, precisely us-
ing smartphones (mobile phones, cell phones), tablets
and the second definition m-learning is mobility of
learning, for example, learning while commuting, trav-
elling and etc. There is to say that both definitions are
correct, mobile phones are comfortable for using while
travelling, commuting and even walking and learning
especially from different apps in foreign language
learning or different courses and skills might be easily
available due to mobile phone which is main tool of
"mobile learning".

E-learning and mobile learning are closely related.
According to Behera (2013), m-learning is considered
an extension of e-learning, but the quality of m-learning
can be ensured taking into account the special limita-
tions and advantages of mobile devices. However, de-
spite the close connection, they have some differences,
therefore, in teaching a foreign language, or when
learning a foreign language independently, one or an-
other type of online learning may be preferred.

Methods

In the 21st century technology made a break-
through and not only originated new specialties, but
also different terms. Since in this article examination
occurs in the field of education, it is necessary to iden-
tify the level of proficiency and frequency of use of the
above-mentioned types of online learning by teachers
and students. For example, what are the differences be-
tween e-learning, m-learning, d-learning, if the princi-
ple of learning is based on using a device connected to
the internet.

The method of research is descriptive-survey in
order to collect answers on current theme using survey
as instrument of research. The research data were ob-
tained using an electronic survey on the knowledge of

the differences between electronic and mobile learning,
readiness and use of new technologies in teaching, what
advantages electronic and mobile learning has among
teachers and students. The data were analyzed using the
percentage of students' responses to a given question-
naire.

The study consisted of questions divided into two
parts. Undergraduate and graduate students and teach-
ers participated in the surveys. The numbers of people
surveyed are fifteen. The first part is a knowledge test
of the types of online learning, how ready stu-
dents/teachers are for e-learning with indicators of un-
derstanding the Internet, searching the Internet (educa-
tional resources, e-books), comprehend e-learning and
m-learning, the ability to use various computer applica-
tions, the availability of a network during quarantine in
the country, difficulties to get in touch in distance learn-
ing, and whether students have a laptop and the Inter-
net, which devices students use (laptop, smartphone,
personal computer or public libraries with access to
computers connected to the Internet ).

The second part examines such aspects as the ben-
efits and difficulties, wide usage of electronic and mo-
bile learning in teaching and learning foreign lan-
guages. It should be noted that the training based on the
achievements of information technology has a number
of undeniable advantages, including the absence of the
problem of geographical remoteness, lower transport
costs, accommodation for students and teachers in re-
mote regions. In addition to this, flexibility is also an
advantage of online learning, students can inde-
pendently choose the time to study courses available on
the Internet; connect to the learning process from any-
where; certified specialists have the opportunity to de-
velop new necessary professional skills in the learning
process throughout their lives. The use of electronic li-
braries, the opportunity to familiarize students with the
full course of study, the opportunity to add additional
materials to the e-learning platform, the use of mobile
applications for learning foreign languages as a way of
additional material to the basic training.

On the other hand, electronic and mobile learning
have a number of disadvantages. The lack of control of
students leads to a loss of discipline. Not all students
will be able to independently understand the materials
provided by the teacher in electronic platforms. The un-
reliability of materials from the Internet leads to a de-
crease in the understanding of the logical connections
of topics, the lack of a sense of the learning process, the
inability to ask questions directly if there is a misunder-
standing of the material.

Results of the research and discussion

The data obtained using the first part of the ques-
tion about students' and teachers’ knowledge of elec-
tronic and mobile learning shown using pie chart and
percentages.
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= Very well
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= Slightly difficult

Figure 1. Understanding and using e-learning and mobile learning.

While m-learning uses the terminology as "mo-
bile", not only mobile phones are used here, but the
main goal is the mobility of learning, some complica-
tions in understanding the differences in online learning
terms were expected from the survey participants. Ac-
cording to the pie chart, 80% of students/teachers un-
derstand the differences between types of online learn-
ing, more precisely, types such as e-learning and m-
learning. Moreover, these percentages show that stu-
dents actively use the university's platform, mainly
based on MOODLE implemented by their universities.
Another 20% of students and teachers experience mi-
nor difficulties due to differences in the types of online
learning. The pie chart shows that 20% of students and
teachers prefer the traditional way of teaching to e-
learning and m-learning. According to 20% of respond-
ents, the use of traditional methods, paper books gives
greater efficiency and are less harmful to health. In ad-
dition to this, teaching with the help of electronic re-
sources, multimedia, mobile applications does not have
a systematic approach and is more suitable for self-
study of the language.

Figure 1 shows that the people who were inter-
viewed in the first part use e-learning in teaching, a
great advantage for evaluating students who could not
attend class, have health problems, namely 80% of
teachers actively use e-learning and mobile learning in
teaching. According to Geist (2011), through the m-
learning, students can easily buy e-books and they can
download to their devices [5].The students evaluated
the effectiveness of e-learning for self-preparation at
home, additional materials like e-books, e-library helps
to study without leaving home. According to the sur-
vey, 80% of teachers and students actively use e-learn-
ing, as it is implemented by the university, and has great
efficiency. The advantages of e-learning and mobile
learning include training that can be conducted any-
where and anytime, e-learning makes the learning pro-
cess regular, e-learning costs are cheaper, materials are
easily accessible.

The data on the use of various applications, mobile
learning and e-learning obtained from the questionnaire
can be seen in the following figure.

Benefits and wide usage of e-learning and m-learning in
teaching or learning FL

mSTS uTs

Figure 2

Figure 2 shows that teachers and students widely
use e-learning and mobile learning when learning or
teaching a foreign language, namely, 34% of teachers

use electronic portals to interact with students, e-books
to get additional material to the topic, videos with vari-
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ous educational contents as additional material for stu-
dents. It can be noted that the percentage of using mo-
bile and e-learning in the practice of teaching a foreign
language is quite good, but very limited. A big disad-
vantage for teachers is the lack of direct communication
between the teacher and the student, which affects the
discipline and motivation of students for the worse.
Therefore, many teachers, despite the great effective-
ness of electronic and mobile learning, combine them
with the great advantage of using traditional teaching
methods.

Students have an indicator of 66%, independent
study of a foreign language using mobile applications
such as "Cake", "Duolingo™, etc. It is accessible for stu-
dents to assimilate electronic materials, learn a foreign
language through webinars, films, websites, educa-
tional portals, games and applications. Students prefer
the transition from the reproductive traditional transfer
of knowledge to a creative form of learning with inno-
vative methods, forms, and means.

The survey results show that against the back-
ground of the massive use of online technologies during
the pandemic, the successful introduction of e-learning
in Kazakhstan and other factors, the level of knowledge
of teachers and students about various types of online
learning is 80%, and this is considered as a good indi-
cator. According to the second survey, students use mo-
bile and electronic learning more than teachers. This
can be explained by the fact that in the modern world
of technology, students tend to self-educate, materials
based on a book may be insufficient, sometimes boring,
and the use of online learning, smart technology in
learning a foreign language makes it possible to im-
merse yourself in the environment of a foreign lan-
guage. It cannot be said that teachers do not know how
or refuse to use various types of online learning in
teaching a foreign language at all, many teachers agree
with the advantage of using online learning, as an ex-
ample to this, let us cite Mustari A., Viharto M. (2019),
which state that the benefits of e-learning include
speeding up work, improving efficiency, improving
productivity, increasing productivity and efficiency,
and making work easier[7]. But computer technology
will not replace teachers, combining the traditional
method of teaching and smart education can also be ef-
fective for students.

Conclusion

The economy and technology rapidly develop on
a global scale, the increasing of international tourism
around the world have caused the continued expansion
of learning foreign languages. The reasons for learning
a new language are many, but the importance of learn-
ing foreign languages is universal that is it will always
benefit you in one way or another. The article substan-
tiates the need to use SMART technologies in teaching
a foreign language(s), formulates the basic principles of
their functioning and the main characteristics. Using
the example of SMART technology tools (webinars,
social networks, blogs, an e- learning system, and
SMART textbooks, moodle), the author analyzes the
relevance and validity of their use from both didactic
and technological point of views, focuses on the need
for continuous improvement of the learning process

with their help. It is important to mention that acquiring
foreign languages also have become accessible with
different apps such as Cake, Duolingo, hellotalk etc.
which have been created to improve different skills
(some focused on writing, some only teach language by
videos) although, all of them (apps for learning lan-
guages) can make learning uncomplicated and engag-
ing despite the fact that they cannot used frequently in
traditional learning.

In this article also mentions benefits of using apps
written above for self-education or teaching outside the
classroom. Eventually, using smart (specific, measura-
ble, achievable, relevant, time-bound) technologies
such as smartphones, e-learning, m-learning, d-learn-
ing, e-gadgets in foreign language teaching can assist
students enhance knowledge not only in languages but
also in IT technologies which lead us to the term of in-
tegration. The process of integration of different areas
is now developing, sciences as language and technol-
ogy seemed in the past as sciences impossible to merge
into one science, nowadays declare that can play an im-
portant role and help each other achieve certain goals.
Therefore modern language teaching is often associates
as teaching using various technologies, because even
the word "modern" is interpreted as a person who
knows and uses new technologies.
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Abstract

There are considered features of the pulsed arc submerged welding process (PASW). It is shown that the
burning arc pulsating nature makes it possible to exert an additional, in comparison with welding with a stationary
arc, influence on the physical-chemical processes in the weld pool. Appropriate choice of PASW parameters makes
it possible to change the distribution of flows in the weld pool and the welding thermal cycle characteristics. With
a constant welding heat input, the welds made by PASW have a 20-25% greater penetration depth and, accord-
ingly, a smaller width compared to welding with a stationary arc.

It has been established that the heat supply pulsed nature makes it possible to approximately halve the duration
of the HAZ metal exposure at temperatures above 1000 °C and reduce the metal cooling time by 30% in the
800...500 °C range. As aresult, in welded joints made by PASW, the width of the HAZ decreases, and the austenite
grain area in this area of the welded joint decreases by 2...3 times.

The welding thermal cycle features with PASW compared with stationary arc welding cause the suppression
of the lamellar ferrite formation process in the weld metal secondary structure, a decrease in the pearlite content,
and the polygonal ferrite formation in a more dispersed "block™ form. It can be assumed that the noted structures
formation features are the changes cause in the weld metal service properties.

AHHOTALUSA

PaccMmoTpeHsr 0coOeHHOCTH TIporiecca CBapKu oA ¢urtocom mynbeupytomeit ayroi (COITI). [Tokazano, 9to
IIYJIbCUPYIOLUI XapaKTep F'OPEHUs IyTHU I103BOJISIET OKa3bIBaTh JOIIOJIHUTEIBHOE, [10 CPABHEHUIO CO CBApPKOM CTa-
LMOHAPHOI Iyroii, BAMSHAE Ha (PH3UKO-XUMHUYECKHE ITPOIECCHl B CBapoYHON BaHHE. COOTBETCTBYIOIINI BEIOOP
napaMeTpoB CCDHZ[ TMO3BOJIACT UBMCHATH PAaCIIPCACIICHNUEC ITIOTOKOB B CBapO‘{HOﬁ BAaHHE U XapaKTECPHUCTUKU TEP-
MHYECKOTO IMKJIa CBapKu. [Ipy mocTosHHON MOTOHHOM PHEPTUHU CBapKu MIBHI, BeIMoIHEHHBIe COI1/], mMmeroT Ha
20-25 % OonbIIyto TIIyOMHY IPOIUIABICHUS W, COOTBETCTBEHHO, MEHBINYIO IIMPUHY 10 CPAaBHEHUIO CO CBAPKOM
CTallMOHAPHOM AYTroi.

YCTaHOBJIeHO, qTO I/IMHy.HBCHHﬁ XapakTep MMoJABOJa TCIlJIa NO3BOJIACT NPUMCPHO BABOC COKPATUTDH PO AOJI-
KHUTETBHOCTH BBIIEP)KKHM MeTaia 3TB nmpu temneparypax Boie 1000 °C u cokpaTUTh BpeMs OXJIaKICHUS Me-
tayuta Ha 30 % B quanaszone 800...500 °C. B pe3ynbraTe B CBapHBIX COSTUHEHUX, BbIMOIHEHHBIX COII/l, mupuna
3TB ymeHbIIaercs, a IIomaab ayCTCHUTHOTO 3€PHA B 3TOH 00JIACTH CBAPHOTO COCITUHCHUS YMCHbBIIAeTcs B 2...3
pasza.

Ocobennoctu Tepmuueckoro mukia ceapku ¢ COIN/] o cpaBHEHHIO CO CBApKOH CTaIMOHAPHON Ayroi 00y-
CITIABIMBAIOT TIOJABJICHHE TpoIlecca MIacTHHYATOro (hepputooOpa3oBaHusi BO BTOPUUHON CTPYKType MeTaiia
1Ba, CHIDKEHHE COJep KaHUs IIepInTa, 00pa3oBaHHe MOJIUTOHANBHOTO (eppuTa B O0IIee TUCTIEPCHON «OIIOTHOM»
(dopme. MOKHO NPEAIOI0KUTh, YTO OTMEUYEHHBIE 0COOEHHOCTH (POPMUPOBAHUS CTPYKTYP SIBISIFOTCS] IPUUUHOM
NU3MCEHEHHUA DKCIUTyaTallMOHHBIX CBOMCTB MeTaJlla IIBa.

Keywords: welding, welding arc, pulsating mode, weld metal, microstructure
KiroueBble c10Ba: cBapka, CBapO4Hasi 1yra, MylbCUPYIOIIMHA PEXUM, METAILI I11Ba, MUKPOCTPYKTYpa

MOPOYHOCTH, INTACTUIHOCTH U psiJia APYTrux CJ'Iy)K€6HBIX
CBOICTB CBapHBIX CO@)II/IHCHI/Iﬁ n3-3a (l)OpMI/IpOBaHI/IH

BBenenue
UsroTtoBneHne cBapHbIX KOHCTPYKIMH U3 BBICO-

KOTIPOYHBIX CTaJICH CBSA3aHO CO 3HAYNTEIBHBIMHU TPY/I-
HOCTSIMHU, KOTOPbIE BBI3BaHbI MOBBIIIEHHON CKIOHHO-
CTBIO CBApHBIX COEAMHEHUH K 00pa30BaHUIO TPEIIUH,
CHIDKCHUIO (DM3MKO-MEXaHWYECKHX CBOHCTB OCHOB-
HOTO MeTajlyla B OKOJIOIIOBHOW 30HE. OcoOeHHO 3a-
METHO 3TH TPYIHOCTH NPOSIBIAIOTCS IPH CBapKe TOJ-
CTOJINCTOBOTO METAIIA, YTO OOBSACHIETCS OTPULIATEIb-
HBIM BJIMSHHEM TEPMUYECKOTO IMKIA CBAapKH Ha
BO3MOXKHOCTH 00O€cIIeueHNs] ONTHMATLHOTO COYETaHuUs

HEXeJaTeIbHBIX CTPYKTYP B TIPOIECCEe KPHCTAIIH3a-
LMY [IBA, PA3BUTHS B HEM XUMHUYECKOW MHUKPOHEOTHO-
POJHOCTH U POCTa HEMETAJUTMYECKUX BKJIFOUEHUH.
[Ipu cBapke mox GIFOCOM KOHCTPYKIWH U arrma-
PaToOB U3 BBICOKOTIPOYHBIX CTallel C TOJIIUHON OCHOB-
HOro Metajuia cBbiie 10 MM MPUMEHSIIOT TEXHOJIOTHH
I100 OJHOIPOXOJHOW CBApPKH C HPUHYIUTEIbHBIM
(dhopMupoBaHrEeM 0OpaTHON CTOPOHEI IIBa, OO MHO-
TONPOXOAHOM cBapku. OO TEXHOJOTHH UMEIOT Kak
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CBOM IIPEUMYIIECTBA, TaK U HegocTaTku. Eciu nepBas
13 HUX HUMEET OTPAHWYCHHS 110 YPOBHIO ITOTOHHOMN
SHEPTUH, TO BTOpasi XapaKTEPU3YeTCsl HU3KOW MPOM3-
BOJUTEIBHOCTBIO, BBICOKMM PAacXxoioM OCHOBHOTO H
MIPUCAJOYHOTO METAJUIOB, (IIIOCa, a TAKXKE ITOBBIILICH-
HBIMU SHepro3arpaTaMu. CoeIMHUTH B ce0e OCHOBHBIE
MIPEUMYIIECTBA U B 3HAUYUTEIBHON MEpEe YCTPAaHHUTh OT-
MEUEHHBIE HEIOCTATKU ATHUX JIBYX TEXHOJOIMH MOXKET
cBapka 1oJ ¢urocoM mynscupyromeit gyroit (COITMT).
IIpu 3ToM criocobe Ha 0a30BBINH PEKKUM, COOTBETCTBY-
IOIMHA MHOTOIPOXOJHOW TEXHOJOTHH, HAKJIaJblBa-
I0TCSI MOIIIHBIE UMITYJILCHI TOKa M HarpspKeHUs, Tapa-
METPBI KOTOPBIX BBIOMPAIOTCS UCXOAs U3 TpeOoBaHUH
OJTHOIIPOXOHOW TEXHOJOTUH. J{j1sl TOro 4TOOHI MOHATH
Ha 4YeM OCHOBaHbI MOJOOHBIE MPEINOJIOKEHUS U Ka-
KOBBI BO3MOKHOCTH B 3ToM oTHomeHuu [1JICD, HeoO-
XOJIMMO COCTaBHUThH IPEACTABICHUE O DPA3IMYUAX BO
BIMSIHUM JAHHOM TEXHOJIOTUH 110 CPABHEHUIO CO CBap-
KOI1 MOCTOSTHHBIM TOKOM Ha ()OPMHUPOBaHKE U CBOICTBA
MeTaljla CBapHOTO COCOWHEHHS IO CPABHEHHIO CO
CBApKOM HAa MOCTOSIHHOM TOKE CTalIOHApPHOW Iyroi
(CIIC).

Metoanka padoThl

st uccnenoBaHus BIMSHUS TAPAMETPOB PEKUMa
COII/] Ha cTpyKTypy M cBOcTBa MeTaiuia mrBa u 3TB
CBapHBIX COeAMHEHUI Oblna paspaboTaHa mporpamMmMa
9KCIIEPUMEHTA, KOTOPasi IpeLycMaTpHBajIa H3MEHEHNE
IIOrOHHOM SHepruu cBapku B juanazoHe 30...75
kJDK\CM ¥ 9acTOTHI HATOXKEHHST HMITYJIBCOB B TIPEIENax
0...10 T'm. B cooTBeTCTBHE C IPOTpaMMOil OBLTH H3TO-
TOBJIEHBI CBapHbIe coenuHeHus: u3 cramu 14XTHILL
TommuHON 16 m 22 MM ¢ BEepTHUKAIBHOW pa3JelKou
KPOMOK, a TaKKe TOJMIHUHOU 32 MM B X - 00pa3Hoi pa3-
nenkoit. Ceapky BeImOJHsUH mon (arocom AHK-47
(DIN 32 522: BAB 156 DC 12K) B coueranuu ¢ npo-
BoJiokoii CB-10I2 (S3) nuamerpom 4 MM. XuMUUECKUN
COCTaB OCHOBHOTO METaJla M CBApPOYHOH IPOBOJIOKH
IpuBe/ieH B Ta0i. 1, a MexaHH4ecKHe CBOMCTBA OCHOB-
HOTO MeTaia - B Tabm.2. [1epBrIit mpoxoa B pa3menKy
BBIMOJHSUIM Ha (IIOCOBOH "momymike" M3 TOTO JKe
¢uroca (AHK-47), ocranbHble TPOX0 16l HaKJIabIBAIIA
TI0CJIE TIOJTHOTO OXJIAXKICHUS CBAPHOTO COSANHEHUS 10
KOMHaTHOU Temneparypsl. /{1 reHepaluyd MMITyJIbCOB
U CHHEPIeTHYECKOTO YIPABIICHUS IPOLIECCOM CBApKH
UCIIONIB30BAJIM CHELMAIM3UPOBAaHHOE 000pYIOBaHKE,
paspaborannoe B OC nm. E.O.ITatoHa.

W3 cBapHBIX COENMHEHHMH BBIPE3aIMCh MPOJIOIIb-
Hple W TONEpeYHble 00pa3lbl Ui HUCCICAOBAHUS
CTPYKTYpBI U (pa30BOT0 COCTaBa METalla B XapaKTep-
HbIX ydacTkax 3TB. B cBs3u ¢ Tem, uto pazmep 3epHa
B Y4acTKe MeperpeBa M €ro IIMpPHHA B OOJBIIMHCTBE
CIIy4aeB SIBJISIOTCSI OTBETCTBEHHBIMH 33 XPYIKOE pa3-
pymernne B 3TB cBapHBIX coeAWHCHMIA, TPOM3BOIH-
Jlach OLIEHKa HM3MEHEHHs yKa3aHHbBIX I1apaMeTpoB B
y4JacTKe KPYITHOTO 3€pHA B 3aBUCUMOCTH OT BEJIMYHHbI

MIOTOHHOM 3HEPTUH M YacTOTHI HAJIaraeMbIX MMILYJIb-
COB.

Bennunna 3epHa (TUI011a/16) pacCUUTHIBANIACh KAk
cpenHee apupMETHIECKOE 3HAaUCHHE CIIyJaiHbIX cede-
HUA 3€peH B IUIOCKOCTH MeTaiorpaduieckoro
uuda. Meramorpaguyeckue UCCIIeIOBaHUS BBITON-
HSUIM Ha TIOTIEPEYHBIX NIIH(pax, BEIPE3aHHBIX U3 Cpea-
HEH 4acTH CTHIKOBBIX coequHeHuil. C 1ebio BhIBIIC-
HUS B IIBaX MUKPOXUMUYIECKON M CTPYKTYPHOH HEOn-
HOPOJHOCTH MCIIOJIB30BAJIM  METOAUKY TPaBJIECHUS
00pa3IoB B OMEIHSAIOMINX PACTBOPAX Pa3IMYHON KOH-
LIEHTPAIH U PacTBOPaxX MUKPUHOBOU KHUCIOTHI C CHH-
TosoM. IlocienHsas METOIMKa HCIOIb30Baach TaK JKe
JUISL BBISIBJIGHHMSI TIEPBUYHON CTPYKTYpBI CBapHBIX
IIBOB. BTOpHUYHYIO CTPYKTYpPY IIBOB HCCIIEAOBANIHN MO-
cJie TPaBJICHUS MOJIMPOBAHHBIX 00Pa3IOB B HUTAJIE.

Merautorpaduueckue UcciieoBaHuUs TPOBOANIN
Ha IOTepeuHbIX NuIN(ax, BBIPE3aHHbBIX U3 CpeHEl Ja-
CTH CBapHBIX coequHeHuil. KomudecTBeHHBIH aHanu3
HEMETAJUTMUECKUX BKJIIOYEHUH IIBA MIPOU3BOAWIN Ha
ABTOMAaTHYECKUX BBIUYUCIUTEIBHBIX YCTPOMCTBAX IS
aHanmu3a uzoopaxenuii "Omnimet" u "Quantimet-720".
OO1mas 3arpsA3HEHHOCTD [IIBa BKIIIOYEHHSAMH OIPEAeIIs-
nack Ha "Quantimet-720", KOTOPBIA OBUT YKOMITIIEKTO-
BaH JJI OTUX ILI€JIed CKaHMPYIOIIEH TENEeBU3HOHHOM
KaMepoi ¢ YMCIIOM CTPOK paBHBIM 720, uTo oOecneyn-
BAacT JOCTATOYHYIO PA3PEIIAIOLIYI0 CIIOCOOHOCTh MPH-
6opa. Pacnpenenenne BkiIroueHuit 1o pazmepam U Mo-
CTpoeHHe TpaduKOB ITPOU3BOANIOCH PU TIOMOILH CHU-
CTeMBI HccleqoBaHus m300paxkeHnit "Omnimet"”
HEMOCPEACTBeHHO co 1uiudoB. Ilo 3amaHHO#N mpoO-
rpaMMe Ha MprOOpe MPOM3BOIIIM MOJACYET KOJHMYE-
CTBa BKJIIOUEHHH 10 pa3MEpHBIM TpyNnaM OT MHHU-
ManbHOTO (0,5MKM) 10 MakCHUMaJIbHOTO pa3Mepa Ul
KaxJaoro obpasua. Pe3ymbraTel m3MepeHnil BbITaBa-
JMCh B TaOJIMYHOM (opMe U B BUAE TpaduKoB 3aBUCH-
MOCTH KOJMYECTBa HEMETAUIMYECKUX BKIFOYCHUI OT
uX pasmepoB. AHanu3 (a30BOro COCTaBa HEMETAIIH-
YECKUX BKIIFOUCHHH BBINOJIHSJICSA C IOMOIIBIO S9HEPTO-
JqucneppcHoro criektpomerpa "Link-860". Ananus co-
CTaBOB IPOBOAMIM 1O TOYKAM C IEIbI0 YCTPAaHEHUS
BIHMSIHUS (DOHOBOTO M3JTyYECHUSI.

Jlnsa BBISBIIEHUS OTINYMI B YCIOBHSIX HarpeBa u
oXJTaXIeHUs MeTaiuia mBoB U 3TB cBapHBIX coeHe-
HUU [IPY UCNOJIb30BAHUM TEXHOJIOTUI CBAPKU CTaALMO-
HapHO# ayroit u COII/] mpon3BoAMIN 3aIIUCh TEPMH-
yeckoro 1ukia B YK3 3TB.

CroiikocTh MeTaia IBOB MPOTUB XPYIIKOTO pa3-
pyuieHus u Bo3MOKHOCTH cBapku BITHIJI craneit 6e3
nojgorpesa mo texHosorun COIINl mccnemoBanmu mo
metomuke J-BOP test. CBapKy BHIIONHSIM Ha 00pas-
1ax u3 BeICOKOTpouHOi ctamu 12XH2M/I® nox darro-
com AHK-57 (DIN 32 522: BFB 155 DC § KMHP5S) B
coueTanuu ¢ nposonokoii C-10F’HM/ITA nuamerpom
4 mM. XapakTepUCTUKH JIaHHOHW CTajll W CBapOYHOM
TIPOBOJIOKH MPOBEICHHI B Tabm. 1 m 2.
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Tabmuna 1
XHMHUYECKHH COCTaB OCHOBHOI0 MeTaJljia U caapoqﬂoﬁ IMPOBOJIOKH
OO0BEKT MaccoBasgonsassMmeTtainae, %
aHaM3a C [ Mn|[ si J[cr [ NiJc]|[ s | p ] o | N | H
Cranp 14XTHALL
5=32mm | 0,132 | 0,87 | 0,284 | 0,96 | 0,61 | 0,41 | 0,011 [ 0,016 | 0,0049 | 0,012 | 0,00005
5=22mm | 0,144 | 0,95 | 0,256 | 0,77 | 0,62 | 0,43 | 0,013 | 0,019 | 0,0055 | 0,008 | 0,00005
5=16mm | 0,150 | 0,77 | 0,266 | 0,59 | 0,55 | 0,40 | 0,018 | 0,021 | 0,0057 | 0,008 | 0,00005
IIpoBosioka Ce-10I"2
@4mvq 0,085 ] 160 003 | 0,06 | 005] 0,03] 0015 [ 0,012 | 0,0053 | 0,007 [ 0,00040
Cranp 12XH2M/1D
5=60mm | 0,10 | 0,62 [ 0,262 | 1,07 | 2,25 | 0,56 | 0,004 | 0,018 | 0,0042 | 0,006 | 0,00005
IIpoBomoka Ce-10THMATA
@5wma | 006 | 1,43 10,233 | 0,06 | 1,21 | 0,03 | 0,016 | 0,016 | 0,0055 | 0,007 | 0,00035
Tabmuma 2
MexaHuveckne CBOHCTBA OCHOBHOTO MeTaJLjIa
Tommuna Rm | R As, a, HV KCV,
OCHOBHOTO MIla % rpaj. MIla Jlox/cm?
MeTajlia Cranp 14XTH/L],
32 MM 620 490 22 170 320 73
22 MM 605 470 23 180 290 77
16 mm 600 450 24 180 270 80
Cranp 12XH2MID
60 MM 690 | 570 | 23 | 180 | 340 | 117

IlosryyeHHbIE Pe3yabTAThl U UX 00CYK/IeHUE

Iay0uHa nponjiasjeHUsi OCHOBHOIO MeTaJljia

Hnst onpenenenust BiausHUS pesxxumo COII Ha
pa3Mepbl CBapHOTO MIBa OBLT MPOBEACH P/ IKCIIEPH-
MEHTOB, B X0JIe KOTOPBIX U3MEHSUIM TOK U HANPSHKEHUE
0a30BOr0 pEXHUMa CBApKH, AMIUIUTYIy HWMITYIbCOB
TOKA U HalpsDKEHUs, CKBaKHOCTh UMITYJIbCOB U UX Ya-
crorty. [Iporpammy uccnenoBanuii COCTaBIISIIM C TOMO-
IIHI0 MATEMATHIECKUX METOIOB IIAHUPOBAHHUS HKCIIC-
PHMEHTOB; OHa BKJIto4asa B ce0st 158 BapraHTOB cove-

W3MEHEHHS HANpPsOKEHHUS Ha AYre W CBapOYHOTO TOKa
BO BpEMEHH II0Ka3aH Ha puc. 1.

HccnenoBanu BAMSIHUE MOITHOCTH IYTU Ipu Oa-
30BOM (s U UMITYJIbCHOM (], peXUMaX CBapKH, IOrOH-
HOW Hepruu cBapku Q. U TapaMeTpoB UMITYIHCOB Ha
TIyOWHY MPOTUIABIIEHUS] OCHOBHOTO MeTaiuia H v mu-
PUHY CBapHBIX IIBOB B, MOJYYEHHBIX MPH OJHOMPO-
XOJHOW HallaBKe Ha IJIaCTUHBI HU3KOJIETMPOBAHHOU
ctaynid TomuuHoi 16 Mm. Ilpu 3TOM HMCnoNb30BAUCH
CIeYIOIIHEe COOTHOIIeHUS [2]:

TaHUH [apaMETPOB PEXKHUMOB CBapKHU. XapakTep
%1
5
Un
Us

tu ts

tL[ )
T Bpema

Puc.1. Cxema usmenenusi napamempog pexcuma ceapku noo gurocom nyavcupyiowei oyeou [1]
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g; = |6U6(1_c)
qu = IHUMC

_ 60(1U)

(m7ms cmydas cTanoOHApHOM TyTH)

ce

B 60[1, U,c+1,U,(1-c)] (
v

c6

COIL),

JUISL CITydast

rae ¢ = tu/ty - CKBOKHOCTh MMITYJIBCA; Ve -
POCTB CBapKH.

CKO-

YactoTy cOOCTBEHHBIX KOJIeOaHUII CBapOUYHOI
BaHHBI PACCYUTHIBAJIM, HCHOJIB3YS MOJIEIb HATSIHYTON
MeMOpanbl. Ha puc.2 npuBesieHbl pe3yabTaThl H3Mepe-
HUS TIIyOUHBI TIPOIUIABJICHNSI OCHOBHOTO MeTaiuia (H)
B COIOCTABJICHHHU C JJAHHBIMHU 110 pacueTy ko3 uuu-
eHta (K) cooTBETCTBHS YaCTOTHI HANATaeMbIX HMITYJIb-
coB (f;) yacTore cOOCTBEHHBIX KOJICOAHHI CBAPOYHON
BaHHHI (f), MPOM3BEICHHOTO 110 hopMyIte:

K= fu/fc,rﬂe fu :1/tu

H, mm

14

&
T

0 0,5

2 K

Puc.2. 3asucumocmo medsncdy koaghpuyuenmom coomseememsus K u enyounoii nponnasienus H ocnognozo
Memanna

Wcxons u3 NaHHBIX, TPUBEICHHBIX BEIIIE, MOXKHO
MPEIONI0KHUTh, YTO HAa TIYOWHY MPOILIABICHUS OC-
HOBHOTO MeTaJuta 0OJIBIIOE BIMSHUE OKa3bIBaeT KO-
¢unment K. Ha puc. 2 BugHO, 4TO MpH 3HA4YeHUsX K,
OMU3KUX K CIUHMIIE, TTyOMHA MPOIUIABICHUS OCHOB-
HOTO MeTajuia B 2 pa3a OoJbIIIe, 9eM IIPU CBapKe Ha pe-
kuMmax, korga K= 0,5... 0,66. JlanbHeiiiee yBenuye-
Hue 3HaveHuit K 1o yposus 1,83... 1,93 BeI3bIBaeT He-
KOTOpPOE YMCHBIICHUE TIIYOUHBI MPOIUIABICHUS. DTO
JIaeT OCHOBAHUS CHENATh BBIBOJ, YTO JJIs JOCTHIKEHUS
MaKCUMAaJIbHOW TIyOWHBI TPOIUIABICHUS OCHOBHOTO
MeTajia mapaMeTpbl UMITYabCoB mpu criocode COII/]
JOJDKHBI OBITH BRIOPAHBI TaKUM 00pa3oM, YTOOBI 3HA-
yeHus K ObuTM OJTM3KH K eMHUIIC. B MHBIX ciiydasx uc-
MTOJIb30BaHME YKa3aHHON TEXHOJIOTHH HE CTOJb d(pdek-
THBHO.

TepMuyeckuii HUKJ CBAPKHU

®opmupoanue ctpykrypbl B YK3 3TB cBapHbIix
COEIMHEHU HU3KOJIErMPOBAHHBIX CTajeil 3aBUCUT OT
XMUMHAYECKOTO COCTaBa OCHOBHOTO MeTayia ¥ TepMUYe-
CKOTO IIMKJa cBapku. JlJis craneil, UMEIoUuX YKBUBa-
nent yriaepoma (CE), paccunmTaHHBIA 10 (opmyie
MUC, cBeite 0,25, peKOMEHIYIOT BBIIOIHATE CBAPKY
C OrpaHMYEHHON IIOTOHHOM 3HEPTUeH, a A CTalel ¢

CE>0,35, xak mpaBHJIO, HCIOJIB3YIOT MPEIBapUTEINb-
HBI{ MTOJIOTPEB CBApHBIX CoeMHEHMH. [Ipn aTOM Bemnm-
YHHY IOTOHHOM YHEPTUH CBAPKH M TEMIIEPATypy Mpe-
BapHUTEIHHOTO IMOIOTPEBA BRIOMPAIOT TAaKUM 00pa3oM,
4T0OBI 00ecneYnTs (HPOPMHUPOBAHNE MUHUMAJIBHBIX I10
pa3Mepy 3epeH ayCTeHHTa B 00JIaCTH BBEICOKUX TEMIIe-
patyp M CHU3UTBH COJIEpKAHUE 3aKAJIOYHBIX CTPYKTYD,
00pa3yromuxcs B mporecce y—>o nmpeBpamieHus. Ecim
pasMep aycTeHUTHOTO 3epHa cTpykTypbl YK3 3TB
KOHKPETHOW MapKH CTall 3aBUCUT OT BPEMEHH IPEOBI-
BaHMS 3TOTO y4acTKa B OO0JAacTH TEMIIEpaTyp CBBIILIE
1000 °C ( Atioon), TO copmep:kaHHE BBICOKOYTICPO.IH-
CTBIX COCTaBJIIOIINX BTOPHUYHON CTPYKTYpHI OTpere-
JSIeTCsl MHTEHCUBHOCTBIO TporieccoB quddy3nu yrie-
poJa ¥ CKOpPOCTBbIO OXJIaXKJIeHUsA. MHOrouncIeHHbIMU
HCCIIEAOBAaHUSAMH OBIJIO MOKA3aHO, YTO OJHUM H3 BaXK-
HeWIMX (pakTopoB, OT KOTOPBIX 3aBUCAT YCIOBHSI IIPO-
TEKaHMUS ATHX IPOIIECCOB, SBIACTCS BpeMs NIpeObiBa-
HUSl y4acTKa KpPYIHOTO 3€pHa 30HBI TEPMHUUYECKOTO
Bmusaus (YK3 3TB) B gmama3oHe TemmepaTyp
800...500 °C (tgss).

B nanHOoM pazzene paboThl MPHBEICHBI Pe3yiib-
TaTHI IKCTIEPUMEHTAIFHOTO BBIABIICHUS PA3IIMINI Tep-
MUYCCKHX IUKIIOB CBAPKU IOJ (bJ'IIOCOM IIOCTOSAHHBIM
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TOKOM oOpatHoi nosisspHOocTH nyroit (CCJI), Ha KoTO-
PYIO HE HAaKJIaIbIBATH CIICINAIBHBIX HMITYJIECOB YHEP-
run 4 nporiecca COII/], yctaHOBICHHE CBA3M ITHUX pa3-
JTUYWN, B CiIydae WX HalIW4ms, co CTpykTypoidl YK3
3TB.

B Tabn.3 mpuBeneHs! pe3yapTaThl MOJICUETa Bpe-
Menu mpeObBanmst YK3 3TB cBapHBIX coennHEHUN

npu temmepatype cBbie 1000 °C (tiono), BpeMeHH
oxnaxnaenus meramia ot 800 mo 500 C (tgs), a TakKke
CKOPOCTH HArpeBa M OXJIAXKJICHUS OCHOBHOT'O MeTajlia
pu TeMnepatypax csbimre 1000 °C (Wiooo) Ipu pa3nud-
HOW 9acTOTe MyJbCalui PeKUMa CBAPKH.

Tabmuma 3
XapakTepucTuku Tepmuyeckoro mukiaa YK3 3TB

£ T Harpes OxiaxkqeHue
’ t1000, C Wio00,°C/C t1000, C W1o00, °C/C tgss, C Weys, °Clc

0 0,080 5794 9 47,7 55 5,45
0,5 0,112 3244 4 95,5 30 10,0
5,0 0,040 8197 4 99,2 40 7,5
10,0 0,110 4140 8 49,5 57 5,26

Kak BumHO W3 3TOW Tabmwmiel, Hamboee cCyie-
CTBEHHOE OTJIMYME B TEPMUYECKHX LIMKJIaX HaOJoza-
eTcs st moKasateds tiooo, T.€. B iepuo 1 okoJo 0,2 ¢ 1o
MIPOXO’KJICHUS UCTOYHMKA HAarpeBa U 10 9 ¢ mocne ero
MIPOXOXJICHUS. B pesynprare aHanu3a MOIYYCHHBIX
JIAHHBIX OBIIIH C/IEJIaHBI CIEIYIONINE 3aKITIOYCHUS.

Bo-nepBrIX, BpeMsl npeObIBaHUS OCHOBHOTO Me-
Tajuta npu Temnepatype cBbime 1000 °C B mepuon
HarpeBa npu COIIJ[ ¢ yactotoi 5 ['n MUHUMAIBHO, a
caM HarpeB MPOUCXOJUT C OYEHb BBICOKOH CKOPOCTBIO
(cBbrmre 8000 °C\c). [Ipu Apyrux pexxumMax CBapKH 3Ta
CKOPOCTH 3HAUUTEIBHO HHXKE.

Bo-BTOpBIX, CKOPOCTH OXJIQXKICHUS TIPH CBApKE C
gactoTtoit 0,5 ['l1 u3MeHsIeTcsl MePUONIECKH U TIEPHUOT
3TOT COBMAJAET C YACTOTOM HAIOKCHHBIX HA IYTY KO-
nebanunit sHepruu. [Ipu cBapke cranMoHapHOW Ayroi
wm COII/] ¢ Oonee BBICOKOH YacTOTOW ITyIbCAIIUN
JIyTU 3Ta NEPUOAUYHOCTD B UBMEHEHUHU Wox,; IPAKTHYE-
CKH OTCYTCTBYET.

B-tperpux, oxmaxnenne YK3 3TB B TeueHue
nepBbIx 10 ¢ mociie mpoXokKAeHUs HICTOUHUKA HarpeBa
mpu COII/] ¢ gacroToit mynbcarmit 0,5 u 5 I'n mpouc-
XOIUT ¢ 00Jiee BBICOKUMH CKOPOCTSIMH, TI0 CPABHEHHUIO
co cBapkoii crarroHapHo# xyroit m COI1/] ¢ wacToToit
nynascanuit 10 I'm.

W3 maHHBIX, TPUBEACHHBIX B Ta0.3, BUAHO, YTO
pazauuMsi B CKOPOCTH OoXJaxkaeHus Uit Metaia YK3
3TB, mosy4eHHOTO IPH BO3ACHCTBHU CBAapOYHOU Iy-
roif ¢ yactoroil mynbcauuit 0,5 u 5 'y, mo cpaBHEHUIO
co cBapko# crannoHapHoit ayroii u COIIJ] ¢ yactoroit
mynascanuit 10 I, coxpaHseTcs B Tuama3oHe TeMIepa-
Typ oT 800 mo 500 °C (Wwgss). B mporieHTHOM OTHOIIIE-
HUH 3TO pa3INuue 3HAUYUTEILHO MEHBIIIE, YEM B [JUaIa-
30He Temneparyp cabiiie 1000 °C, a npu Temnepartypax
nmwxe 500 °C momoOHoe pasinuyme BooOIIe He HaOIO-
JIaI0Ch.

CornacHo cOOOpa)KEHUSM, M3JI0)KEHHBIM BBIIIIE,
n3MeHeHne Bpemenu npedsBanus YK3 3TB npu tem-

neparypax cBeime 1000 °C 1opKHO TOBIHATE HA pas-
Mep 3epeH ayCTeHUTA, a U3MEHEHHE BPEMEHH OXJIaxie-
HUS MeTalula B Auana3oHe temmeparyp ot 800 mo 500
°C - Ha quddysuto yriaepoaa u GopMHUPOBaHHE UTOJIb-
4aThIX CTPYKTYp. C IeTIbI0 BBISBICHHS ITOI0OHBIX IIPO-
sIBJIeHUM BiMsHUS Tepmuyeckoro mukiaa COIIJ na
crpyktypy YK3 3TB Obuti BbINOJIIHEHBI METAIIIOTpa-
(udeckue rccneq0BaHus NUTH(OB.

MHUKpOCTPYKTYPHBIN aHAIN3 TI0OKa3all, YTO CTPYK-
typa YK3 3TB B0 Bcex mccineJoBaHHBIX 00pasiax co-
CTOUT M3 OJIMHAKOBBIX COCTABIISIOIINX, O/THAKO, UX KO-
JMYECTBEHHOE COOTHOLICHNE U MOP(OIIOTHS IIPU 3TOM
Pa3IUYHBl ¥ 3aBUCSAT OT YacTOTHI IyJIbCAI[MH CBApOY-
HOU nyru. BropudHas cTpyKkTypa npeacraisiia coooi
TIOTPAHUYHBIA (TTOTUTOHATBHBIN) (EpPUT, BHITABIIAN
B BUJIE MEX3EPEHHBIX MPEPHIBUCTHIX MPOCIOEK Tepe-
MEHHOU TommuHEL. Bo BHYTpeHHHX o0beMax 3epeH
Ob11 0OHapyKeH IUTaCTUHYATHIN QeppuT co BTOpoii da-
30 B BHJIE MAKETOB C HM3KOYTJIOBBIMU TPaHULIAMU U
MEJIKO/IUCTIEPCHBIMIA ~ BBIICJICHUSMH ~ KapOWIOB, a
TaKke BHAMAHIITETTOBBIH (eppur. K mocnenueit
(opme deppura Hamu OBUIM OTHECEHBI JINIIb TUIACTHH-
yaTble OPMUPOBAHMSI, PACTYLIHE BIIyOb 3€pHA HEIO-
CPEZICTBEHHO OT TOJIMTOHAIBHOTO (heppuTa, PacIolio-
JKEHHOTO TI0 TPaHUIaM 3€peH, a TaKKe YETKO BBIpa-
JKCHHBIC TPYIIIOBBIC BBIACICHHUS BHYTPHU 3€pPEH, HE
coJieprKallyie BHYTPH IUIACTUH KaKMX-JIMOO BBIJICNICHNH
NpU HaOJIOJICHUU CTPYKTYPBI B ONTHYECKOM MHKPO-
CKOTI€.

B kaudecTBe BeNIMUMHBI, XapaKTepU3yrOUIEH pas-
Mep 3epeH MEPBUYHOIO AyCTEHHUTA, ONPEACISIN IUIO-
Waab 3€peH STOM CTPYKTYpHOH cocrapisitomeil. Tak
KaK OCHOBHBIM IIPEJCTaBUTEJIEM MIOJbYATBIX COCTAB-
JSFOLIMX BO BTOpuuHOH cTpyKkType YK3 3TB Ob1:1 BUA-
MaHITeTTOBEIH (epput (BD), To onieHKy BIUSIHUA tais
Ha CTPYKTYPY IIEPErpeToro MeTalla MpOBOAWIIN O CO-
JIep>KaHUI0 UMEHHO 3TOM COCTABJISIOLIECH.
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Puc.3 Bruanue wacmomel nyibcayuy c6apounol 0y2u Ha XapakmepucmuKy CmpyKmypbl MEmaula ueoe

Kak BUAHO M3 mpuBeneHHBIX B TaON.3 JaHHBIX,
MUHUMAaJBHOE BpeMs mpeOriBaHus metammia 3TB npu
temmneparype cBbie 1000 °C Obu10 3aUKCUPOBAHO
mpu COI1]] ¢ vactoToi HanmoxxeHust uMIyibeoB 0,5 u 5
I'.

Crpykrypa YK3 3TB 31X cBapHBIX COeANHEHHHA
XapaKTepu3yeTcss MHUHUMAIBHOW IUIOIAABI0 3€peH
TIEPBUYHOTO aYCTCHUTA, YTO COOTBETCTBYET BhICKAa3aH-
HBIM paHee npeanooxeHusM. Cienyer oOpaTUTh BHH-
MaHHME Ha TO, YTO pa3Mepbl 3epeH ayCTEeHHWTa NpHU
CBapKe Ha 3THX ABYX PEKHUMAaX TaK )K€ OTINYAINCH U
Mexay coboi. ITpu paBeHCTBeE tio00 Ha BETBU OXJIAXKIe-
HUSI TAKOE Pa3IMyre Ha Hall B3I MOXKET ObITh 00b-
SICHEHO pa3nuyueM tiooo Ha BeTBH HarpeBa. OueBHAHO,
yT0 BpeMenu 0,04 ¢ HeOCTaTOYHO ISl 3aMETHOTO PO-
CTa 3epeH ayCTEHHUTA, a MpH tigoo paBHOM 0,112 ¢ aToT
IpolLecc MoJrydaeT omnpeseneHHoe pa3Butue. Cokpa-
IIEHUE BPEMEHH tioo0 HA BETBH HArpeBa Ul peXHMa
COII/J] c uactroToit 5 'l mprMepHO B iBa pa3a 1o Cpas-
HEHMIO C IPYTUMU PEKUMAMHU CBAPKU SIBIIAECTCS XapakK-
TEPHOH 0COOEHHOCTHIO NMITYJILCHOTO pexrnMa. B atom
ciydae qyra roput Ha npoTsbkeHun 0,1 ¢ ¢ OoJiee BbI-
COKOH 3HEepruei u Ha npoTskeHuH nocneayromux 0,1
¢ ¢ Oonee HU3KOW. bosiee BBICOKOTO YpOBHSI DHEPrUU
XBaTaeT Ha TO, YTOOBI PACIUIABUTH JOTOJIHUTEIBHYIO
(IO CpaBHEHMIO C MPEIBIIYIINM MOJIYIIEPHUOIOM) ITOP-
LU0 MIPUCAJOYHOTO U OCHOBHOTO METaJlla, HO HE JI0-
CTaTOYHO JUISl TIEPerpeBa pacIlIaBICHHOTO MeTaa,
mo3tomy Metasut 3TB ¢ HekoTopoit 3aaep KON JOCTH-
raer temmeparypsl cBeimie 1000 °C, Gonee ObICTpO
OXJAXKAAeTCsl A0 ITOM e TeMIepaTyphl Iocie mepe-
rpeBa U OBICTPEE MPOXOJUT yYACTOK OXJIAKICHUS OT
800 mo 500 °C.

IIpu CPIIJ ¢ wactortoit 0,5 'Ll roperne nyru B
Ka)XXJIOM MOJyNepuoJe sBsieTcsi 0oJiee UTUTENbHBIM
(oxomo 1 ¢) 1 3TOTO BpEMEHHU JOCTATOYHO IS MHTEH-

CHBHOT'O IIeperpeBa IUIaBALIerocs MeTaya, YTo MOJ-
TBEpXKJIAaeTCs OJIM3KMM YPOBHEM 3HAUEHHH IMOKa3aTest
t1000 47151 BETBH HarpeBa JaHHOTO PEKKUMa U CBapKH CTa-
nuoHapHoi ayroit. Oxnaxaeane YK3 3TB B atom ciy-
Yyae MPOUCXOAUT Oojiee MHTEHCHBHO, T.K. HAJM4YHE B
pEXKHMME CBApPKH NEPUOJIOB TOPEHUS IyTU ¢ OoJiee HU3-
KOH 3Hepruei CrocoOCTBYeT CHM)KEHHIO TeIlIonepe-
Jlau OT AYTH K pacIUIaBICHHOMY METAJUTy U JajibIle B
OCHOBHOH MeTail. /laHHOE IpeAronaokeHHe MMoATBEp-
KHaercs Tem, 4to Juist aToro pexxuma COIIJ] xapak-
TEPHBI MUHUMAJILHOE 11000 U tg/5 Ha BETBU OXJIKICHHUS.

XapakTepHble TOYKHM TEPMHUUECKOTO LHMKIA pe-
skuma COITJ] ¢ wacToroii 10 'ty coBIagaroT ¢ JaHHBIMH
JUIl TEPMHUYECKOTO LHKIA CBAapKH CTAl[HOHAPHOU Iy-
roi. I3 3Toro MoKHO CAEIaTh BBIBOJ, YTO JIJIs JAHHOTO
pexxuma cBapku gactory 10 ' He memecoobpa3Ho uc-
MOJIB30BAaTh, T.K. OHA HE MO3BOJISIET PEaIn30BaTh OJHO
13 0CHOBHBIX peumytiectB COIT/], a umeHHO - COKpa-
IIeHne BpeMeHH npedpiBanust merayuia 3TB npu Beico-
KHX TeMIIepaTypax.

Crpykrypa 3TB cBapHoro coeiuHenus

CpaBHUTEIbHBIN aHAIU3 PE3yAbTaTOB CTPYKTYp-
HBIX MCCIICI0BaHNH MIOKa3all, 4TO XapaKTep X H3MEHe-
HUS B 3aBUCUMOCTH OT BEJIMYHMHBI IOTOHHOW AHEPTUHU
cBapku paznmdaercs. Tak mpu CCJl yBenmmdeHue mo-
TOHHOW SHEpruu MpHMEPHO B JBa pa3a COMPOBOXKAA-
ercs ykpynaenueMm 3epeH B YK3 3TB npumepro B ue-
ThIpe pa3a (puc.4).

IIpu ucnonezoBaruu TexHosorun COIJ] yxpym-
HEHUE 3epeH NpuMepHo B 2,5...3 pa3a menblue. Uto ka-
CaeTcsi caMoro y4yacTka KpYIHOTO 3€pHa, TO 3aBHCHU-
MOCTh 37IECh 0Oo0Jiee CIOXKHAsi M OIpEAeNnseTcs He
TOJIBKO BEJTMYMHOMN TIOTOHHOM SHEPrUH, HO U 4YaCTOTOH
Myabcanny pexxuma cBapku (puc.S). IloBeimerne ga-
CTOTBI HAJIAra€MBIX MMITYIbCOB BO BCEM HCCIEIOBAH-
HOM [JHana30He IOTOHHBIX PHEPIUH yMEHbIIAET IIHU-
PYHY ydacTKa NpUMEpPHO B 2...3 pasa.
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Puc.4. Bausnue uacmomel nyibcayuu c6apouHoil Oy2u U RO2OHHOU IHEPSUU CEAPKU HA NPOMSNCEHHOCHLb
epanuy 3epen ¢ YK3 3TB

BiusHue 4acToThl HMIIYyIbCOB Ha ILIUPHUHY
y4acTKa KPYITHOTO 3€pHA CTAHOBUTCS 3aMETHBIM YK€
MU MyJbCALlUU peKuMa cBapku ¢ yactoToi 0,5 I'ny, o7-
HAKO MaKCHUMaJbHBIN 3()(eKT CyKeHHs ydacTka mepe-
rpeBa gocturaercs npu yacrore 5 I'n. IIpu nampHewn-
LIEM MOBBIIIEHUH YaCTOThl UMIYJIbCOB 3(pderTrB-
HOCTh €€ BO3/CHCTBHUS Ha CY)XEHHE 30HBI KPYIHOTO
3epHa ocalJsercs.

CrpykrypHble u3MeHeHnss metauia 3TB B TBep-
JIOM COCTOSIHUM ONKCHIBAIOTCS OOBIYHO C IOMOIIBIO

JHarpaMM IpeBpalieHus Mpy HEMPEPLIBHOM OXJIakKI€e-
HUM, Ha KOTOPBIX OTP&XKAETCs BCS MOCIENOBATENb-
HOCTb pacrajia ayCTeHUTa IpU ero oxjaxaeHuu. Ot1-
CYTCTBHE TaKHX JAWArpamMm JUisi MPOLIECCOB CBapKH
MYJBCUPYIOMICH Tyroil He O3BOJISIET CYAUTH O TEX KH-
HETUYCCKHUX YCIIOBUAX U TEMIICPATYPHBIX UHTEPBajIax,
[IPU KOTOPBIX IIPOUCXOIUT IPEBpallleHne aycTeHuTa. B
CBSI3M C STHM KHHCTHKA pacraja ayCTCHHUTA OI[CHUBA-
JIach HAMHM ITyTEM aHAJIN3a KOHEYHBIX CTPYKTYP, UX KO-
JIUYCCTBCHHOTO COOTHOIICHUS, MOP(OJIOTHHA M TOIIO-
rpaduu pactoioKeHUsI.

1 Y
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Puc.5. Bauanue wacmomsi nynscayuu ceapounotl oyeu Ha wupury YK3 3TB npu paziuunsix ypoeusax
NO2OHHOU SHep2UU C6apKU

MuxkpocTpykTypHBIi aHanu3 Metamia 3TB noka-
3ajl, 4YTO B Y4acTKe IeperpeBa CBAPHBIX COEAMHEHUN
cranu 14XTH/ALL, BEINOTHEHHBIX KaK CBAPKOW CTaIlH-
oHapHo# nyroii, Tak u COI1]/], hopmupyrorcs npakTu-
YECKH OJMHAKOBBIC BHIBI CTPYKTYPHBIX COCTaBIIAIO-
IIMX, OJHAKO HMX KOJMYECTBEHHOE COOTHOLIEHUE U
MOP(}OJIOTHST B 3HAYUTEILHOW CTEIEHH OT OTOHHOM
SHEPTHUH, YaCTOTHI UMITYJIECOB U pa3Mepa 3epeH aycTe-
HuTa. B nienom B ydacTke meperpeBa oOHapy>keHO He-
CKOJIBKO Mop(oyorudeckux Gopm ¢eppura: deppur,
BBINABIINI IO PAHULIAM B BUJIE€ MEXK3EPEHHBIX IPEPHI-
BUCTBIX NPOCIIOEK NMEPEMEHHON TOMIIUHBI (IOTPaHn4-
HBIH, MOJIMTOHANBHBIN, 3€PHOTPAHUYHBIN, aIOTPUO-

MOP(]HBINA, TOIBTEKTOUIHBIN), a TaKKE BHYTPU3CPCH-
HbIli, KOTOPBIM 4acTO HAa3bIBAIOT TOKE IOJUIOHAJIb-
HBIM.

[IpoBeeHHBIMH HCCIIEOBAHUSMH YCTaHOBIIEHO,
YTO cojepkaHue monuroHamsHOrO Qeppurta (IID) B
yuactke kpynHoro 3epHa 3TB npu COII onpenens-
€TCs BEJIMYMHOW MOTOHHOMW 3HEPruu, YaCTOTOW IyJib-
calMii peXMMa CBapKH M pa3MepoM 3epHa. Bo Bcex
ClIydasiX, HE3aBHCHUMO OT BEIMYHHBI IIOTOHHON 3Hep-
THUH, C YBEIUYCHHEM YacTOTHl ITyJAbCAUH peXHMa
HaOoaeTcss o0mmas TEHACHIMS K YBEJIMYEHHIO €ro
COJIEpXKaHUA, & MAKCIMAJIFHOE €r0 KOJMYECTBO OOHa-
pyxeHo B 3TB cBapHbIX CO€AMHEHUM, BBIIOIHEHHBIX
Ha yactote 5 't (Puc.6).
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Puc.6. Bruanue yvacmomol nynscayuu c6apo4Hol 0yeu Ha co0epicanue noaueonaibhozo geppuma (I1®) 6
VK3 3TB npu paznuunvix ypoeHax no2OHHOU dHepeUul ceapxu

MuKpoCTpyKTYpHBII aHaJIM3 II0Ka3ajl, 4To B Me-
tajuie 3TB coeauHeHuid, BBIMOIHEHHBIX CBAPKOM CTa-
LIUOHApHOH U mynbcupyromen nyroi, Hapsay c 1D
MIPUCYTCTBYET U Jpyras ero MOAuGHKAIMS - BUAMaH-
mreTToBbli Gepput (BD), koTopslii XapakTepuzyercs
KPYIHOUTOJIbYaTON OPUEHTHUPOBAHHOM MHMKPOCTPYK-
TYpOH.

N3BectHO, uTo B® BO3HMKAET, €ciid TeMIiepaTypa
HarpeBa craimu Oputa Bemme 1100...1150 °C . YroOsr
OIIEHHTH BIIMSHHE PeXKHMa CBapKK Ha oOpazoBanue BD
OBbLTH MPOBEECHBI KOJTMYECTBEHHBIC PACUETHI IUIOLIAIH

[¢¢)

3epeH B ydacTke neperpea 3TB, onenena aoms mio-
waau, 3anumaemMoit BO u xapakrep u3MeHeHUs €€ B 3a-
BUCUMOCTH OT BEJIMYMHBI TIOTOHHOW SHEPIMU W 4a-
crotel. Ha puc.7 npuBeneHsl pe3yapTaTbl U3MEPEHUN
cpenHel ruiouaau, 3aHuMaemon B, B 3aBucumoctu
OT YaCTOTHI ITyNbCAIIUN PEKUMA CBAPKH.

[IpuBeneHHBIC MaHHBIC CBUICTEIBCTBYIOT O TOM,
YTO BEJIMYMHA 3epeH, (GOPMUPYIOLIUXCS B y4acTKe Ie-
perpeBa, ABIsETCS BAXKHBIM (PakTOpOM, KOTOPBIi HEOO-
XOJIMMO YYUTHIBATH MIPU MPOTHO3UPOBAHHUU CTPYKTYPHI
Metaimia 3TB cBapHbIX coequHeHUN. TakuM 00pazom,
poJib pa3Mepa 3epeH, BHIPOCIIUX MO/,
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Puc.7. Bruanue uacmomul nyibcayuu c8apouHoll 0y2u u NO20OHHOU SHeP2UL C8APKU HA COOepIHCAHUE
suomanwmeomosozo geppuma (B®) 6 cmpyxmype VK3 3TB

BO3JICMCTBHMEM TeIUla CBAPOYHOW IYTH, B HACTU
BIMAHUS Ha (opMupoBanne BD maenTnyHa nx ponm
pu neyHoit TepMmoobpadoTke. IlosTomy, A1t MUHUMHU-
3aluM conepkaHusg B® B yudacTke KpyIHOIO 3€pHa
Haubosee npuemieMbiMu pexxumamu COII] (moros-
Hasl SHEPTUsl, 4aCTOTAa IyJIbCALMH) SBISAIOTCS T€ U3 HUX,
KOTOPBIE CHIKAIOT CKIIOHHOCTh METaJlIa K POCTY 3€peH
B y4JacTKe Ieperpesna.

B nccnenoBaHHOM JHMana3oHe PEXMMOB CBapKH
ONTHUMAJIbHBIMU SIBIISIIOTCS T€ PEKUMBI, IPU KOTOPBIX B
3TB cBapHOrO coenwHEHHUs (OPMHPYIOTCS 3€pHA C
pasmepamu B Tipezenax (50...100)10% mMm2 u Hike.
ITpn Takux 3HAYEHUSX BEIMYMHBI 3€PEH KOJINIECTBO
obpasyromerocs BO MuHUMAIBHO.

Crenyer OTMETHTh, YTO ONPEAEICHHE TOYHBIX
TEMIIEPaTYPHBIX TPaHHUIl MEXIy PpacCMOTPEHHBIMHU
CTYIEeHSIMHU IpeBpalieHuil B Metawie 3TB 3aTpynHeHo
HE TOJIBKO BBHUJLY CIIOXHOCTH METOANKH, HO ¥ IOTOMY,
YTO B YCIIOBUSAX HENPEPHIBHOTO OXJIAXKACHUS IPOUCXO-
JUT HAJIOKEHHWE OJHOTO BUJA IIPEBpAILEHHS Ha IPY-
roif, a OOJBUIMHCTBO (PU3NYECKHX METOAOB (uKcH-
PYIOT JIMIIb O0JIACTH MaKCHUMaJIbHOTO Pa3BUTHS TOTO
WIA WHOTO TpeBpamieHus. OmnucaHHas BBIIIE, HA OC-
HOBE M3Y4EHUS MUKPOCTPYKTYp M aHajIu3a TepMUYe-
CKHUX LUKJIOB CBAapK{, KHHETHKA MPEBPAIICHHS aycTe-
HuTa B 3TB HM3KONErMpOBaHHBIX CTallel cXeMaTude-
CKHM M300paxkeHa Ha pHc.7.
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Crneayer OTMETUTh, YTO TIPU MHOTOCIIOMHOHN HITH
nBycroponHeid COIIJl B ydacTke KpYIHOTO 3€pHA,
ITO/IBEPTIIEMCS] IOBTOPHOMY HarpeBy, pasMmep 3epeH B
ydacTKe meperpeBa npuMepHo B 1,5..2 pasa meHsbIe,
4YeM B QHAJOTMYHOM Y4YacTKe II0CIe OJHOKPAaTHOIO
HarpeBa. C yBenW4eHHEM MOTOHHOW SHEPTHH pa3Mep
36pEH HECKOJIBKO YKPYIHSETCS, OJHAKO MaKCHMAallb-
HBIE UX pa3Mepbl He MPEBBIIIAIOT TPAHUYHBIX, TPUBE-
JIEHHBIX Ha pHC.4.

XapakTepHOH 0COOCHHOCTBIO CTPYKTYPHI B 3TOM
YUYaCTKE SIBIIIETCS MTOYTH MOJHOE OTCYTCTBHUE IO Ipa-
HHIIaM 3€epeH CIUIOIHBIX BhiaeneHuii [1D, a B peppur-
HO#1 MaTpure - BO. Ctpykrypa MaTpumbl COCTOUT U3
cmecH (eppuTa co BTopoi (ha3zoii, KOJIMYECTBEHHOE CO-
OTHOIICHUEC KOTOPBIX M3MEHACTCA B 3aBUCHMMOCTH OT
BEJIMYUHBI IOTOHHOM SHEPIHH.

TemMmnepaTypa

V1=V2=V3

Va2

V1

Log Bp=snasa

Puc.8. Cxemamuueckasn ouazpamma npespaweHuii aycmeHuma npu HenpepoleHOM OXIAANCOCHUU 8 MEMALLA
3TB npu COII (V1=32 rlloc/cm, Vo= 48 kl]c/cm, V3= 73 klic/cm)

MexaHu4ecKHe CBOMCTBA MeTa/Ia CBAPHBIX
COCIMHEHHUI

W3menenns B crpykrype Meramia mBoB u 3TB
CBapHBIX COEJWHEHUH, BBI3BAHHBIC UMITYJIbCHBIM Xa-
paKTepoM TOPEHHs CBAPOYHOHM Iyr'M U ONHCAHHBIC B
JaHHOH paboTe, HECOMHEHHO AOJDKHBI OKa3aTh BIIHS-
HUE Ha CITy)KeOHble CBOWCTBA CBApHBIX COEAMHCHHUH,
0COOCHHO Ha MX CTOHKOCTH OOpa30OBaHMS XOJIOJHBIX
TpemuH. C 1eNbI0 NOBBIIIEHHUS TOTO MOKa3aTess U3-
TOTOBHUTENN CBAPHBIX KOHCTPYKIUI BBIHYKJIECHBI IIPH-
Oeratb K TaKMM JIOPOTOCTOSIIIUM M TPYIOEMKUM OIIe-
pauusaM Kak [IpeBapUTENIbHBIN U COILyTCTBYIOLIU 110-
JOTPEB WU3JENUil, KOHTPOIb CKOPOCTH OXJIAXACHUS
CBapHbIX COEIMHEHUI B NIOCIECBAPOYHBII EPUO/IL.

Bimsane COII/] Ha CKIIOHHOCTH METaJljIa IBOB K
00pazoBaHUIO XOJIOJHBIX TPELIMH OICHUBAIM TPHU
cBapke cramu Mapku 12XH2MJI® tommuHON 60 MM
anekTpoaHo npososiokoi CB — I0F'HM/ITA nox BbI-
COKOOCHOBHBIM ariomepupoBaHHbM (hirocom AHK —
57. TexHoNOTHs CBapKH CTajiell 3TOTo Kiacca Hpedy-
CMaTpHUBAET UCIOJIb30BaHUE MPEIBAPUTEIBHOTO MO0~
rpesa npu temneparype 120 °C.

Ucnreitarns nposommmm no meroauke G — BOP,
pe3yabTaThl UCIIBITAHUH IPUBEAEHBI Ha puc 8 U 9.

Kak BuIHO U3 3THX MaHHBIX, CBapKa MO TEXHOJIO-
run COII/] no3BonisieT CHU3UTH TEMIEPATypy NpeaBa-
purensHOTO Noforpesa a0 30 °C mpu MOTOHHOM 3HEp-
run cBapku 32 k/[x/cMm. [TomoOHOE CHMKEHHE TeMIIe-
parypsl mojiorpeBa KpyrnHorabapUTHBIX CBapHBAaEMbIX
KOHCTPYKIWH TMO3BOJSET TOJNYYUTh 3HAYUTEIHHYIO
SKOHOMHUIO SHEPTOHOCUTENEH U yIyUIIUTh YCIOBUS pa-
OOTHI CBapIITIKOB.

Kak BUIHO U3 IpUBEAECHHBIX JaHHBIX, TEXHOJIOT S
CO®II/] mo3BoJseT MOBBICUTH CTOMKOCTh CBApHBIX CO-
€IMHEHWI BBICOKOIIPOYHBIX HU3KOJICTHPOBAHHBIX CTa-
Jeldl mpoTUB 00pa3oBaHMsl XOJIOJHBIX TpemuH. [Ipu
cBapke c¢ moroHHoW sHeprueit 32...47 k/[x/cM BO3-
MOJKHO OCYIIECTBJICHHE Ipoliecca 0e3 MpHUMEHEHHs
npeaBapuTeNsHOro mojgorpesa. Ilpu cBapke ¢ mMoroH-
Hoi sHeprueit 73 kJ/cM HE0OX0IMMO OCYIIECTBIIATh
MpeIBapUTEIbHBIN MOJIOTPEB M3JENIUSA, HO U B 3TOM
cinydae TexHosiorust COI1/l mo3BoJII€T CHU3UTD TEMIIE-
parypy TMOJOTpeBa, YTO CHOCOOCTBYET CHHIKEHHUIO
SHEepro3arpar W TPyZo3aTpaT Ha W3TOTOBJICHHE CBap-
HBIX KOHCTPYKLIUH.
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Puc.8. Bauanue yacmomol nynscayuu c8apodHol 0yeu Ha CMOUKOCHb NPOMUE 00pa308aHus.
mpewun 6 memanie ceaphuvix weos BITHJI cmaneii
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Puc.9. Bruanue yacmomol nynscayuu c8apodHol 0yeu Ha CMOUKOCHb NPOMue 00pa308aHus.
mpewun 6 memanie ceapHuvix weos BITHJI cmaneti

BriBOIBI
Caapka o (hirocoM myIbCHPYIONIEH Tyroi mo3-

BOJISIET OKa3bIBAaTh JOMOJHUTENBHOE, 10 CPABHEHHIO CO
CBApKOW CTallMOHAPHOW JYroii, BIMsHUE Ha (PU3HKO-
XMMHYECKHE TPOLecchl B cBapouHoi BaHHe. CooTBeT-
cTBytomuit BbI6op napamerpoB COII/] nosBossier u3-
MEHHTH PACIpe/ieNICHNE MOTOKOB B CBAPOYHOI BaHHE U
XapaKTepUCTUKU TEPMHUUECKOTO IMKJIA cBapku. Ilpu
MIOCTOSIHCTBE NTOTOHHO SHEPTHH CBAPKH IIIBBI, BBIION-
nernsle COII, umetot Ha 20...25 % OGounblryio TiTy-
OMHY IIPOIIIABICHHUS U COOTBETCTBEHHO MEHBIIYIO IIIN-
puny 1o cpaBaenuto co CCJ.

VMIynbCHBIM XapakTep MOABOJA TeEIUla II03BO-
JISIeT IPUMEPHO B BA Pa3a COKPATHThH IAIUTEIBHOCTH
npedbiBanus Mertayuia 3TB nmpu TemMneparypax cBble
1000 °C u na 30 % COKpaTHTh MPOJOJDKUTEIBHOCTD
oxJyaxaeHus metaa B nuanazone 800...500 °C. B pe-
3y/lbTaTeé B CBApPHBIX COEAWHEHMSX, BBITOJHEHHBIX
CoOIJ, mmpuna YK3 3TB cHmxkaercs, a Iomaib
3epHa ayCTEHUTa B ATOM Yy4acTKE CBapHOTO COEIHHE-
HUA yMeHbluaeTcs B 2...3 pasa.

[Ipu nyroBoii cBapke moj (IrOCOM IpoLece KpH-
CTAJUTU3AIMU METa/lla CBAPOYHON BaHHBI IIPOUCXOANUT

ckaukoobOpazno, COII/l cnocoOCTBYeT CHHIKEHUIO
MIPUMEPHO B TPH paza 00beMa paciiaBa, KpUCTAIUIN3Y-
IOIIErocsl 32 OJUH “‘CKavyoK” W MOBBILICHUIO 33 CYET
3TOr0 CKOPOCTH KPUCTAIIU3ALMKN KaXKJI0M OTAEIbHOU
noprwmu. IleproandHOCT Tpoliecca KPHCTAUIN3ANT
OIIpeAesAeTCs NapaMeTpaMu UMITYJIbCOB U YCIOBUIMU
OTBO/JIa TETIJIa U3 BAHHBI B OCHOBHOW METaJLI.

OCo0EeHHOCTH TEPMHYECKOTO MHUKJIA CBapKU NpPHU
COII/Jl mo cpaBHEHHIO CO CBAapKOW Ha IIOCTOSTHHOM
TOKe 00YyCJIaBIMBAIOT MOJABJIeHUE Ipolecca o0pa3o-
BaHUS IIACTHHYATOTO ()eppHuTa BO BTOPUYHOH CTPYK-
Type MEeTaJula [IIBOB, CHIKEHHE COIePKaHMUs TIEPIINTa ,
(dbopMupoBaHue TOJIMIOHANIBHOTO (epputra B OoJiee
muctiepcHoi "omounoi" hopme. MOXKHO ToJIaraTh, 4To
OTMEUYECHHBIE 0COOEHHOCTH (OPMHUPOBAHHS CTPYKTYD
ABIISIFOTCS] IPUYUHOM M3MEHEHUS! CIIY)KEOHBIX CBOICTB
MeTaJlla LIBOB.

ITpumenenue npouecca COII/] mpu cBapke CTHI-
KOBBIX COCTMHEHUH HU3KOJIETUPOBAHHBIX CTANEH TOJ-
mUHOH 16...32 MM MO3BOJISIET COKOHOMUTD 34 CUET U3-
MeHeHUs! (GopMbI pa3penku KpoMok a0 30 % ocHOB-
HOTO MeTajjla, CBapOYHOM MPOBOJIOKH, (Qiroca H
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aneKTposHepruu. IlokazaHa BO3MOMKHOCTb HCIOJIB30-
Banus npouecca COII/] 1y cBapku HU3KOJIETHPOBAH-
HBIX cTaseil ¢ mpenenom mpouHoctu o 680 MIla 6e3
IIPEIBAPUTEILHOTO NOJOIPEBa METaIIa.

Ha ocHOBaHUM BBHINOIHEHHOTO KOMIIJIEKCa UCCIe-
JIOBaHHMM MOKHO cjeniaTh BeiBOJI, yTo COII]] apnseTcs
HOBBIM IIPOIPECCUBHBIM BapUaHTOM TEXHOJIOTUU
CBapKU MO (IIIOCOM, OTIMYAFOLIMMCS BBICOKOH 9KO-
HOMHMYHOCTBIO TIPH COXPAHEHHH YPOBHS IPOU3BOAU-
TEJIbHOCTH M HAAEKHOCTH, XapaKTepHOTO Uil 3TOro
IIPOLECCA B LIEJIOM.
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TAKOMWUIAIIT AH TECTJIAII OPKAJIM YKUTHII TEXHOJIOTASICH

Abstract

Hacupos U.3.

MexXHUKa Ganiapu HomM300u, 00yeHm,

AHOUIICOH MAWUHACONUK UHCIMUMYMU,
Vibexucmon, Anouscon w., Bobyp wox xyuacu, 56

In the new test technology, as soon as a part of the lecture is completed, tests are displayed on the left side of

the screen, and the text of the lecture is displayed on the right side. The students themselves find the correct answer
from the text. The teacher changes the words with the correct answer to a different color. As a result, students
easily learn the subject. Conducting classes on the basis of this technology allowed to increase student performance
up to 80-90% and the output of gifted students up to 50-60%.

AHHOTAIUSA

SIHTH TecT TeXHOJOTHACHIA MabPy3aHUHT OMPOP KHUCMHU YTHIHMIIHN OWIaH YKyBUMIIapra TecTiap SKpaHHUHT
Yar SpMUTa, Mabpy3a MaTHH YHT TOMOHHUTA YHKApHO KYHIa M. SJ/KyB‘II/IJIapHI/IHF y3mapu Kaiicu ’aBoO TYFUINTHHU
MAaTH/IaH TOIUIIAJIH. S’fKI/ITyBlII/I TYFpH 5kaBO0 JKOWITAIITaH CY3JIapHHu OOIIKa paHrTa y3raptupub Kysinu. Hatnxkana
VKyBuminap (aHHH OCOH y3namTupumann. Jlapcrmapan ymoOy TEXHOJIOTHS acocuaa oub Gopurl TamadaliapHUHT
y3namrupum sxapaéuuan 80-90 % Ba uKTHIOPIU TanabanapHUHr yukuimad 50-60 % ra eTka3au.

Keywords: Test technology, screen, student, teacher, lecture text, traditional test, parallel test, performance,
gifted student.

Kanur cy3nap: Tect TexHoJIOTUsICH, SKPaH, YKYBUH, YKUTYBUH, Mabpy3a MaTHHU, aHbaHABUH TECT, Mapauiel
TECT, Y3MaITHPHIL, UKTHAOPIN Tasaba.

2023 tiun Y36ekucronaa "MHCoHra 3pTHOOD Ba  JKapa€HHWIAa WIFOP TabJIUM  TEXHOJOTHSIIApHIaH

cudarau TapauM o' ned 3b10H KunHay [1]. bus
YKUTYyBYMIap Yy4YyH HMHCOHTa OJBTHOOpP- VYKyBuMTa
9bTHOOp OYNMO, YHHHT OWJIMM OJMIIMAArH XYKYK Ba
SPKUHIMKIIAPU  Xamja KOHyHuH MaHdaariapuHu
tapMuHIamanp. Cudarm TabauM  3ca-  TabIUM
MyaccamMm3/la eTyK Ba Majlakald  KaJpJIapHU
Talépramamp.

PeciyOnmkamusza amanra omupwiaérran TyO
Y3rapunuiap jKaMusIT XaéTHHUHT Oapya coXanapu yayH
KaJpiap Taiépuiar HIIWHA 3aMOHABHH Japakaa OIuo
O6opumiau Tanabd atagu. Illy myHocabar OwiaH onwmid
TabJIUM Myaccacujia Myraxaccuciap Tailépnaiu

yHYMIM (QOMIJaJaHWIIHU TAIIKWI JTUII J0J3apo
Baszudanapnan xucoodmanaau [2].

CyHru Wwuiapa TabIMMHHA axOOpOTIIAIITHPHII
KaJiall cypbariap OniaH 1aBoM 3TMOK/A, SSHTY TabIuM
TEXHOJIOTUSUIAPDUHUHT IIAK/UIAHUIIM Ba IE€JaroTuk
Hazapus Ba aMaInéT/ia Ce3UIapiy y3rapuuuiap OuinaH
Oupra YKWII Ba [IaXCHl PHBOMJIAHWII Y4yH STHTH
MMKOHHUATIAP OYMIIMOKJA. TexHonorUsIapHU
SHTWIall CypbaTIapUuHM >KaJaJUIAITUPHUIN TabIUM
Ma3MyHU Ba YKATHII TEXHOJIOTUSIIAPUHU
PUBOXJIAHTUpUIITAa  €HJAUIYBIAPHU  Y3rapTHPUIL
3apypUATHHH KENTHPUO YMKapaIu.
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Mynpait TexHomorwsapman Oupm  ““Tectmam
opkanu ykutuim” Oynub, OyHma TecTiap YKyB
MaTepuaUIapu (HapciuK, YKyB KYyJUlaHMa, YKYB-
yeryOuii  MakMya) MaTHHMTa Iapajulesl paBHILAA
Ty3uiaagu. Tectimap OocMma Ba BJIEKTPOH IIak/uiapia
TaBcus dtunanu [3].

Tectnam annakadyoH TabIUMIA OJAaTUH kapaéHra
aiinanrad. JlekuH Oy aHbaHaBWil TecTyiall Hazopar
KUJIMHAJUraH [apouTiaapAa YTKa3uaaaurad Makcauiu
MMTHXOH Ba Ha30paT TEXHOJOTHsACH OynraH. Maskyp
TECT TEXHOJOTHACHAA 3ca Xap Oup yTnJIaeTraH

Mabpy3aHHHT Oupop KucMH (MacanaH, 2- OaHIH)
yrumummu  OwiraH — YKyBUWJIapra TecTilap —XaBoJia
KuJrHagu. Macaias, “¥r OJITUPHUII CBEYATAPUHIHT
TaxJ MM’ MaB3yCUHHHI 2- OaHAM YTWIMIINA OWJIaH
9KPaHHUHT YaIl SpMUTa TecTIap YMKapu0 Kyiunam (1-
pacm a).

YKyBumiap TypaM kaBoOJIapHM — OepuIIaiu.
CyHrpa YKUTYBUM TYpH KaBOOHM TONMII YUyH
Mabpy3a MaTHUHH SKPAaHHUHT YHI' TOMOHHMIa YUKapHO
kysmu (1- pacm 6).
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VKyBummap ydyH 1ury TapTu6aa  Ty3wiram
TecTIapra >kaBOOHN Mabpy3a MaTHUIAH TOTIHIII OPKAJIH
(baHHK OCOH Y3IMAIITHPHIIT KIMKOHUATH TyFrianu [4].

AnpaHaBuit TecTiap KyTU1ab Typiu
amabuériapiaH Ty3WiIagud Ba ynap YKyBUHjapra
Vkunaétran Mabpy3ajap MaTHH OwiaH mapaien
kenMaiinu. bab3an 1 Ta amabuérnan Ty3mica Xam yiap
MaTHJIar'M KeTMa- KEeTIMKKa Moc Oymmaiinu. Hatmwkana
OyHmaii TecTimap YKyBUMIIApHU KWUHHAWgM  Ba
KU3UKUIIWHU CYHIUPAIHU.

lynuarnex, OyHoald aHbaHaBUH  TecTiap
KyNMHYa YKyBUMIIap OMIMMIIADUHHUHT MaB)XXy/UTUTH Ba
TYIUKIATH XaKuAa XaKUKWA XOJaTHH Oepmaiiin,
HOTYFPH aKC 3TTHpay, OyHIaH XaM EMOHH, YIapHUHT
MaB3yHH YpraHUIIN YpHUTa >KAaBOOJIAPHH TaxMUH
kwnmra  Ypratamg [5]. Byrman Ttamkapm, Tect
JKapa€HUJa  YKyBUMJIap  TOMOHHMJAH  HOTYFpH
KaBOOJIApHU 3C1a0 KOJHII SXTUMOJH XaM MaBXYy/I.
VKUTYBUM XaKMKMiira yXmam &IFOH ‘kaBOONApHH
Vinab Tomamu Ba yhaap VKYBUWJIAPHHHT OHTHUTA
XKOMIAIMO KoJIay Ba MaBXyxA OYIHII XyKyKHWra sra
OynMaran xaTo OwimM- "axOopoT axjatu" maiimo
oymamm [6,7].

Jlapxakukar, YKUTYBUM Ma3Kyp SHTU Mapajien
TECTIIaII TEXHOJIOTHSICHIAH ¢oligananca-
YKyBUmiapHUHr Hadakar ayquropusia, Oanku yHIaH
TaIIKapuaa, MacalaH yHa XaM MyCTaKuI OMIIUM OJIUII
JKapa€HUHUHI TalIKWIOT4YMCcHUra aitnanagu. bynpait
TEXHOJIOTUS TabiIuM KapaéHHOa OCOH, Qoiinanu
Oymamm Ba TapIMM Myaccacuga paxoOarOapromt

MYTaxacCCUCJIApPHUHI  Tail€piaml  caMapaJopiIMrUHU
OpPTTHPAJIN.
AHIKOH MalIUHACO3JIUK WHCTUTYTH/IA

JapciapHy yi0y TEXHOJOTHS acochaa Ou0 OOopwHIl
TanabayapHUHT y3namtrpum xapaéauau 80-90 % Ba
UKTHIOPJIM TanabanapHUHr yukumuHd 50-60 % ra
eTkazupuira Epaam Oepau.
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