N
N

Slovak international scientific journal

Ne52, 2021
Slovak international scientific journal
VOL.1

The journal has a certificate of registration at the International Centre in Paris — ISSN 5782-5319.
The frequency of publication — 12 times per year.

Reception of articles in the journal — on the daily basis.

The output of journal is monthly scheduled.

Languages: all articles are published in the language of writing by the author.

The format of the journal is A4, coated paper, matte laminated cover.

Avrticles published in the journal have the status of international publication.

The Editorial Board of the journal:
Editor in chief — Boleslav Motko, Comenius University in Bratislava, Faculty of Management
The secretary of the journal — Milica Kovacova, The Pan-European University, Faculty of Informatics

e Lucia Janicka — Slovak University of Technology in Bratislava

e Stanislav Cerfidk — The Plant Production Research Center Piestany
e Miroslav Vytisk — Slovak University of Agriculture Nitra

e DusSan Igaz — Slovak University of Agriculture

o Terézia Mészarosova — Matej Bel University

o Peter Masaryk — University of Rzeszow

e Filip Kocisov — Institute of Political Science

e Andrej Bujalski — Technical University of KoSice

e Jaroslav Kovac — University of SS. Cyril and Methodius in Trnava
¢ Pawet Miklo — Technical University Bratislava

e Jozef Molnar — The Slovak University of Technology in Bratislava
e Tomajko Milaslavski — Slovak University of Agriculture

e Natalia Jurkova — Univerzita Komenského v Bratislave

e Jan Adamczyk — Institute of state and law AS CR

e Boris Belier — Univerzita Komenského v Bratislave

e Stefan FiSan — Comenius University

e Terézia Majercakova — Central European University

1000 copies
Slovak international scientific journal
Partizanska, 1248/2
Bratislava, Slovakia 811 03
email: info@sis-journal.com
site: http://sis-journal.com


mailto:info@sis-journal.com
http://sis-journal.com/

CONTENT

BOTANY
Palamarchuk I. Tsyhanska O.
SUBSTANTIATION OF TECHNOLOGICAL METHODS OF INFLUENCE OF MINERAL FERTILIZERS AND METHODS
TABLE BEET GROWING IN THE CONDITIONS OF OF USING THE COMPLEX OF MICROELEMENTS ON
UKRAINE ......coiiiiiiiiiiiiiiin e, 3 THE HEIGHT OF SOYBEAN PLANTS ....cooccviiiiinniiiinieenn, 8

COMPUTER SCIENCE
Momot A., Skladchykov 1.
DEEP LEARNING AUTOMATED DATA ANALYSIS OF
SECURITY INFRARED CAMERAS......ccovveviieeeeeeeeeeen, 13

CONSTRUCTION AND ARCHITECTURE
Bagitova S., Abildina A.
IMPROVING THE ENERGY EFFICIENCY OF ENCLOSING
STRUCTURES OF BUILDINGS AND STRUCTURES ....... 17

EARTH SCIENCES

Alekseev G, Iskakov I., Lanina E., Protasov S., Borovik A.,
Kucherenko V., Shanin V. Gorovykh O., Alzhanov B.
INTENSIFICATION OF EXTRACTION PROCESSES DUE DRYING TECHNOLOGY FOR NATURAL HIGHLY
TO ULTRASONIC EXPOSURE «..coeoeeeeeeee oo, 21  EFFICIENT OIL SORBENT ON THE BASIS OF FLUFF OF
COBS OF CATTAIL veooeeeeeeeeee e 24
MATERIALS SCIENCE AND MECHANICS OF MACHINES
Zinin D., Skopintsev 1. Rusev I., Skopintsev I.
INVESTIGATION OF THE EFFECT OF REPEATED RESEARCH OF PROTECTIVE PROPERTIES OF
PROCESSING ON THE PROPERTIES OF POLYMERIC COMPOSITE MATERIALS ..o, 40
BIOCOMPATIBLE POLYMERIC MATERIALS .............. 32
PEDAGOGY

Demianenko O.
FEATURES OF CONTENT-BASED APPROACH TO THE
PROCESS OF LEARNING A FOREIGN LANGUAGE ....... 54

PHILOSOPHY
Galuiko R.
ONTOLOGY OF THE ICON IN THE TEACHING OF P.
FLORENSKY .ottt 58
PHYSIOLOGY OF ANIMALS
Farionik T.

VETERINARY AND SANITARY EXAMINATION AND
QUALITY OF CATTLE MEAT WHEN FEEDING THE
MINERAL SUPPLEMENT "STIMULUS +"......c.covuvenneee. 62

SOCIAL COMMUNICATION STUDIES
Sukharevska H.

BASIC PRINCIPLES OF MANIPULATIVE TECHNOLOGIES

IN THE CONTEXT OF MEDIA DEVELOPMENT............. 70

Ostapenko Y. Shvydka T., Ushakov A.

MODERNIZATION OF THE FINANCIAL SERVICES FIGHTING E-GOVERNMENT AGAINST CORRUPTION IN
MARKET AS A KEY ASPECT OF THE EVOLUTION OF PUBLIC PROCUREMENT ....c.ouiutrciereecte et 77

ECONOMIC LEGISLATION ...covvvviiiiiiieiirieeiieeccieee, 74



Slovak international scientific journal # 52, (2021) 3

BOTANY

OBI'PYHTYBAHHS TEXHOJIOT'TYHUX HPI/IFIOMIB_ BUPOILYBAHHSI BYPSIKA
CTOJIOBOI'O B YMOBAX YKPAIHHN

Ilanamapuyk 1.1.

KAHOUOAam CilbCbKO20CHOOAPCHKUX HAYK, O0YeHm
Binnuysxuii Hayionanvhuii acpapnuil yHieepcumem
VYkpaina

SUBSTANTIATION OF TECHNOLOGICAL METHODS OF TABLE BEET GROWING IN THE
CONDITIONS OF UKRAINE

Palamarchuk I.

candidate of Agricultural Sciences, Associate Professor
Vinnytsia National Agrarian University

Ukraine

AHoTauis

VY crarTi npeAcTaBlieHO pe3ybTaTi BUBYCHHS BILIMBY 010JOTIYHUX HpenapaTiB Ha O10METPUYHI NOKa3HUKH
pociuH Ta (hopMyBaHHS BpOXkKar0. BcTaHOBICHO 3aeKHICTh 010METPHYHHX MApaMETPIiB POCIIHH BiJ] 3aCTOCYBaHHS
OioyioriyHKUX MpenapariB. Y cepeHbOMY 32 POKH JOCIIKEHb HallOLIbIY YpOKaiHICTh OyJI0 BiIMIUEHO 332 BUKO-
puctanHs Opranik 6amanc+A3orodit+JIumocam, e MPUPICT BiTHOCHO KOHTPOITIO ¥ copTy UepBOoHA KyJIs CKIIaB —
7,1 1/ra, y riopuay ITa6mo F; — 10,6 1/ra. Jlemio MeHmu, ajne MO3UTHBHUMA ¢PEKT BiIMIUCHO, TAKOXK, 32 BUKOPHC-
tauHs ['ymidpenn + Asrodit + Jlunocam, ge Maca rioay ckiana y copty YepBona kyist — 298 r, y riopuny [1abmo
F1—318r.

Abstract

The article presents the results of studying the effect of biological drugs on plant table beets biometrics and
crop formation. The dependence of biometric parameters of plants on the use of biological drugs is established.
On average, over the years of research, the highest yield was observed with the use of Organic Balance + Azoto-
phyte + Liposam, where the increase relative to control in the variety Chervona kylia was — 7.1t/ ha, in the hybrid
Pablo F1 —10.6 t/ ha. Slightly smaller, but a positive effect was also observed with the use of Humifrend + Aztofit
+ Liposam, where the weight of the fruit was in the variety Chervona kylia — 298 g, in the hybrid Pablo F; — 318

g.

KaiouoBi ciioBa: Giosioriunuii mpemnapar, copr, riopua, OioMeTpHYHI NOKa3HUKH, YPOXKAHHICTB.
Keywords: table beets, biological preparation, variety, hybrid, biometric indicators, yield.

Formulation of the problem. Table beets (Beta
vulgaris) is one of the leading valuable food vegetable
plants in the open ground, which occupies about 10 %
in the structure of sown areas. In Ukraine, table beets
occupy 44.1 thousand hectares. The yield of root crops
averages 20.3 t / ha, gross harvest 894.1 thousand [10].

Table beets, in comparison with all other table
beets, are the most caloric. This plant is used in food
completely: young leaves and petioles — in salads and
first courses, root vegetables — in first and second
courses and for making beet juice, which is very useful,
especially in iron deficiency and metabolic disorders.
Table beets is also one of the vegetables that are most
rich in iodine [18].

Analysis of recent research and publications. In
terms of calories, table beets exceed all other juicy veg-
etables. Its roots contain carbohydrates, vitamins (C, B,
PP), organic acids, salts of Ca, Mg, Fe, pectin. Accord-
ing to the content of phosphorus and potassium, it oc-
cupies one of the first places among vegetable crops.
Therefore, table beet is one of the root vegetable crops,
which is consumed almost completely: first young
leaves, petioles and roots, and at the end of the growing
season — only roots [17].

To obtain a high quality crop and excellent taste
properties, varieties should be selected according to cli-
matic conditions and soil structure, as well as cultiva-
tion technology, in which plants would be provided

with all the important factors for their growth and de-
velopment. Ukraine uses a fairly large set of varieties
of both domestic and foreign selection. However, also,
important attention should be paid to the technology of
growing plants.

To provide the population with table beet products
in accordance with food standards, it is necessary to
find ways to increase yields and product quality. It is
possible to get a high and stable yield under the condi-
tions of correct selection of elements of technology
which would be optimum for plants. Such elements in-
clude the use of biologicals. Today, the use of biologi-
cal products is becoming increasingly common in order
to obtain environmentally friendly vegetable products.
Among the factors of man-caused load on the bio-
sphere, a special place is given to the chemicalization
of agriculture, which violates self-regulation in wild-
life, weakens the protective forces of plants, animals
and humans.

Unreasonable doses of mineral fertilizers, numer-
ous treatments with chemical plant protection products,
violations of application technology and intensive till-
age are the cause of many negative environmental con-
sequences. The organic system of agriculture provides
for the maintenance and increase of soil fertility mainly
due to organic fertilizers and complete abandonment of
synthetic mineral fertilizers and pesticides.
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Organic production covers not only crop produc-
tion and animal husbandry, but also the processing in-
dustry [1, 2]. Among the many factors that significantly
affect the yield of vegetables, the variety and timing of
sowing seeds are important. Advances in science and
the practice of advanced farms show that the variety
factor with the appropriate farming techniques provides
an increase in vegetable yields up to 30% [1, 3], which
increases the profitability of production [1, 3, 4].

At the end of the second millennium, scientists and
the world community began to pay much attention to
the problem of greening agriculture as a fundamental
component of healthy food production. Therefore, on
the one hand, the return to traditional management
methods without the use of chemical plant protection
products and mineral fertilizers, and on the other - the
use of fertilizers and waste of organic origin, as well as
natural plant protection products are becoming increas-
ingly important [16, 17].

The aim of the study. Substantiation of techno-
logical methods of growing table beets in Ukraine.
Identify the impact of biological products on the bio-
metric parameters of plants and products of table beets,
as well as its yield.

Research methodology. Substantiation of tech-
nological methods of growing table beets was carried
out in 2018-2019 in Ukraine. The soil of the experi-
mental field — gray forest, medium loam, has the fol-
lowing indicators: humus content — average and is
2.4%, the supply of P,Os — 21.2 mg / 100 g of soil, and
low K20 — 9.2 mg. 100 g of soil. Soil acidity is close to
neutral. The area of the accounting plot is 20 m?, the
experiment is repeated four times. The experiment con-
sisted of 6 options. The study was performed with the
Chervona kylia variety and the Pablo F; hybrid. Vari-
ants of the experiment were biological drugs: Organic
Balance + Azotophyte + Liposam, + Azotophyte +
Liposam. The control was an option without processing
[12]. The technology of growing table beets is typical
for the Forest-Steppe zone of the Right Bank and com-
plies with DSTU 6014: 2008 “Table carrots and table

beets. Growing technology "[6]. Field, statistical and
laboratory research methods were used in conducting
experimental research. According to the method, phe-
nological observations, biometric measurements and
records are provided [12]. The area of the leaves was
calculated according to the method of VI Kamchatny
and GA Sinkovets [7]. Harvesting was carried out dur-
ing the period of technical maturity of roots in accord-
ance with the requirements of the current standard —
"Fresh table beets. Technical conditions — DSTU 7033:
2009 [5].

Results and discussion. The experiment per-
formed biometric measurements of table beet plants,
such as plant height, number of leaves per plant, leaf
vein length to determine leaf area, depending on the
phases of development of the Chervona kylia variety
and Pablo F; hybrid, as well as the action of biological
products. Measurements were performed in the molting
phase, the phase of intensive root growth and the phase
of technical maturity (Table 1.). Based on the obtained
data, the research established the dependence of the for-
mation of biometrics on the varietal characteristics of
the plant and the applied biological product.

The analysis of the number of leaves revealed a
positive effect of the biological product Organic Bal-
ance + Azotophyte + Liposam on the studied indicator
during the cultivation of the Chervona kylia variety and
the Pablo F; hybrid. In this embodiment, the number of
leaves exceeded the number of leaves of the control
variant by 2.3 and 1.3 leaves, respectively. In another
version of the experiment, biologicals did not signifi-
cantly affect the process of increasing the leaf mass of
plants.

Calculation of leaf area on the studied variants es-
tablished a positive effect of Organic Balance + Azoto-
phyte + Liposam. Under the action of these biological
products, the leaf area in the Chervona kylia variety
was 0.94 dm?/ plant, which is 0.9 dm? / plant more than
the control variant. In the Pablo F1 hybrid under the ac-
tion of these biological products, the difference be-
tween the control variant was 0.13 dm? / plant.

1. Biometric indicators of table beet plants in the molting phase depending on the variety and biological prepara-
tion. The average for 2018-2019

S
g
< . . Height of plants, Number of leaves, Area of leaves,
g‘ Biological drug cm pieces /plant dm2 / plant
&
>
% without processing (control) 28,6 6,3 0,86
4
© Organic Balance + Azotophyte +
§ Liposam 29,6 8,6 0,95
o Humifrend + Azotophyte +
5 Liposam 29,2 7,7 0,92
without processing (control) 29,6 7,8 0,94
o
Organic Balance + Azotophyte +
= Liposam 30,5 9,1 1,07
e Humifrend + Azotophyte +
Liposam 30,3 8,5 1,09
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Biometric indicators of table beet plants in the phase of intensive root growth are shown in table. 2.
2. Biometric indicators of table beet plants in the phase of intensive root growth depending on the variety and
biological preparation.
The average for 2018-2019

=)
=
= . . Height of plants, Number of leaves, Avrea of leaves,
2 Biological drug cm pieces /plant thousands m?/ha
8
>
§ without processing (control) 33,6 13,3 2,9
4
© Organic Balance + Azotophyte +
§ Liposam 35,7 15,8 3,2
S Humifrend + Azotophyte +
5 Liposam 34,4 14,9 3,1
without processing (control) 35,6 15,8 3,8
oL
Organic Balance + Azotophyte +
(32 Liposam 37,7 18,5 3.9
e Humifrend + Azotophyte +
Liposam 35,6 16,9 3,8

The highest plant height in the phase of intensive
root growth among the studied variants under the action
of biological drugs Organic Balance + Azotophyte +
Liposam had plants of the hybrid Pablo F1 — 36.6 cm,
where the difference with control was 2.1 cm, in the
variety Chervona kylia plant height was 34, 6 cm with
a difference with control also in 2.1 cm. At the same
time under the action of + Azotophyte + Liposam plant
height in the hybrid Pablo F; did not exceed the control
variant and was 34.5 cm, and in the variety Chervona
kylia plant height was 33.3 cm, which is 0.8 cm more
than the control.

Analysis of the number of leaves in the phase of
intensive root growth revealed a positive effect of Or-
ganic Balance + Azotophyte + Liposam on the studied
indicator during the experiment. In this variant, the
number of leaves exceeded the number of leaves in the
variety Chervona kylia to the control variant by 2.5 pcs
/ plant, the difference between the hybrid Pablo F; and
the control variant was 2.7 pcs / plant. In another ver-
sion of the experiment, biologicals had almost no effect
on the process of leaf growth on the plant: the differ-
ence with the control was 1.6 and 1.2 pcs / plant, re-
spectively. Biometric indicators of table beet plants in
the phase of technical maturity are given in table 3.

3. Biometric indicators of table beet plants in the phase of technical maturity depending on the variety and bio-
logical preparation.
The average for 2018-2019

>0 . Area of leaves,
@5 Bioloaical dru Height of plants, Number of leaves, thousands
g > g 9 cm pieces /plant m2/ha
g without processing (control) 34,8 11,8 2,6
4
© Organic Balance + Azotophyte +
§ Liposam 35,5 12,4 3,0
o) Humifrend + Azotophyte +
S Liposam 35,2 12,0 2,9
without processing (control) 37,2 13,7 3,5
L -
% Organic BaIaLr]ce + Azotophyte + 38,3 142 37
o iposam
o Humifrend + Azotophyte +
Liposam 37,7 13,9 3,6

It is seen that the effect of biologicals was positive
in the formation of biometric parameters of table beet
plants in the phase of technical maturity. As can be seen
from the table, the height of table beet plants, in the
phase of technical maturity under the action of biologi-
cal products in all variants increased. Under the action
of the biological product Organic Balance + Azoto-
phyte + Liposam, table beet plants were the highest in
the Pablo F; hybrid and had a height of 38.3 cm, which

was 1.1 cm higher than in the control variant. In the
Chervona kylia variety, the plant height was the highest
under the action of Organic Balance + Azotophyte +
Liposam and was 35.5 cm, which is 0.7 cm more than
in the control variant. table beet plants. Biopreparations
also had a positive effect on leaf growth on table beet
plants. The effect of Organic Balance + Azotophyte +
Liposam had a significant effect. In the variety Cher-
vona kylia under the action of these drugs, the number
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of leaves, compared with the control was greater by 0.6
pcs / plant and was 12.4 pcs / plant. In the hybrid under
the action of Organic Balance + Azotophyte +
Liposam, the number of leaves was at the level of 14.2
pcs / plant, which is 0.5 pcs/ plant more than in the
control variant. The effect of + Azotophyte + Liposam
was lower in the formation of the number of leaves on
table beet plants. The difference with the control vari-
ants in the variety Chervona kylia and in the hybrid
Pablo F; was at the level of 0.2 pcs /plant.

The effects of biological drugs in the phase of
technical maturity of table beet plants were not ob-
served with increasing leaf area. In the phase of tech-
nical maturity, the area of leaves in all studied variants
began to decrease. In the variant using Organic Balance
+ Azotophyte + Liposam in the Chervona kylia variety,
the leaf area was 3.0 thousand m? / ha, which is 0.4
thousand m? / ha more than in the control variant and
0.1 thousand less. m? / ha compared to the area of leaves
in the phase of intensive root growth. In the hybrid
Pablo F1 under the action of Organic Balance + Azoto-
phyte + Liposam leaf area was 3.7 thousand m? / ha,
which is more than the control variant by 0.2 thousand
m? / ha and less than in the phase of intensive root
growth by 0, 1 thousand m? / ha. In the variant using +
Azotophyte + Liposam, the leaf area on table beet
plants also decreased in both studied variants.

Therefore, the action of biological drugs in the cul-
tivation of table beet plants had a significant impact on
crops. Under the action of biological drugs in both stud-
ied variants, we observed an effect on the passage of
interphase periods, the duration of which was slightly
shorter compared to the variants without installments.
Also, biological preparations showed a significant ef-
fect in the formation of biometric parameters of table

4. Yield of table beets depending on the variety and biological preparation, 2018-2019.

beet plants in all studied variants. Compared with the
untreated options, the biometric parameters of the
plants were slightly higher with the use of biological
products. Only in the phase of technical maturity, the
effect of biologicals was not observed in the formation
of the leaf area of table beet plants — compared to pre-
vious phases, the leaf area on table beet plants began to
decrease.

The duration of the interphase period of mass ger-
mination — the end of the growing season under the ac-
tion of the biological product Organic Balance + Azoto-
phyte + Liposam in both variants was 67 days, which is
three days less than in the control variant. Under the
action of the biological product Humifrend + Azoto-
phyte + Liposam, the duration of the period of mass
germination — the end of the growing season was 69
days, compared with the control version — one day less.

In general, the obtained yield can be assessed as
high, which determines the adaptability of varieties to
their cultivation in open ground. The obtained products
fully met the requirements of the standard, were not
damaged by pests and pathogens. Based on the ob-
tained yield data, the positive effect of biological prod-
ucts on yield indicators and biometric parameters of ta-
ble beet production was established (Table 4).

As a result of research, the highest yield was char-
acterized by the hybrid Pablo Fi, where the average
yield of root crops is higher than the control by 10.6 t /
ha and is 74.7 t / ha under the action of biological drugs
Organic Balance + Azotophyte + Liposam. The Cher-
vona kylia variety also showed the highest yield due to
the action of biological products Organic Balance +
Azotophyte + Liposam, it was 67.5 t / ha, which is 7.1
t / ha higher than the control variant.

2 Yield capacity, t/ha S °
o c X
> o H oL
= . . (&) (D) B
= Biological drug @ 2 =
kS 2018 y. 2019 y. 2 53
< o S
> +
g Without processing (control) 62,3 58,6 60,5 -
4
© Organic Balance + Azotophyte +
§ Liposam 69,6 65,4 67,5 7,1
% Humifrend + Azotophyte + Liposam 67,4 63,2 65,3 4,9
Without processing (control) 66,1 62,0 64,1 -

(_us Organic Balance + Azotophyte + 76.8 795 747 106
s Liposam ' ' ’ '
o

Humifrend + Azotophyte + Liposam 74,7 70,4 72,6 8,5

A 0,9 0,8
HIPos B 1,0 0,9 -
AB 1,6 14

The efficiency of using Humifrend + Azotophyte
+ Liposam had a slightly lower effect on the formation
of yields of the studied variants, but the indicators were
higher compared to the control variant. Thus, under

their action, the average yield was higher in the hybrid
Pablo F;, and amounted to 72.6 t / ha, compared with
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the control, this figure is higher by 8.5t / ha, in the va-
riety Chervona kylia, the average yield is 65.3 t/ ha ,
which is higher than the control option by 4.9t/ ha.

The significance of this difference is confirmed by
the results of analysis of variance. It was found that fac-
tor A (variety, hybrid) affected the yield by 36 %, factor
B (biological preparation) — by 57 %.

Biometric measurements of root crops were also
carried out during the harvest of table beets (Table 5).
Among the studied variants, the largest biometric data
of root crops were found in the hybrid Pablo F.

5. Biometric indicators of table beet production depending on the variety and biological preparation, 2018-2019.

EE Biological drug Number of fruit, Weight of fruit, g | Fruit diameter, cm
§ > p/plant ’ ’
% without processing (control) 270 8,0 7,8
‘4
© Organic Balance + Azotophyte +
§ Liposam 315 8,5 8,3
o Humifrend + Azotophyte +
5 Liposam 298 8,2 8,0
without processing (control) 295 8,2 8,0
L
o Organic Balance + Azotophyte +
5 Liposam 326 8,7 8,5
0_ -
Humifrend + Azotophyte +
Liposam 318 8,4 8,2

Biological preparations Organic Balance + Azoto-
phyte + Liposam had the best effect on the formation of
biometric indicators: the average weight of roots was
326 g, which is 31 g more than the control version, the
diameter and length of the studied roots were 8.7 and
8.5 cm, respectively, while control option, these figures
are lower by 0.5 cm

In the Chervona kylia variety, organic prepara-
tions Organic Balance + Azotophyte + Liposam also
had the most effective effect on the formation of bio-
metric parameters of root crops. Under the action of
these drugs, the average weight of the root was 315 g,
which in comparison with the control is 45 g more than
in the version without treatment with biological prod-
ucts. The diameter and length relative to the control
variant were lower by 0.5 cm and were 8.5 and 8.3 cm.

The use of biological products Humifrend +
Azotophyte + Liposam had a slightly smaller impact on
the formation of yield and biometric indicators of the
variety and hybrid.

In general, the studied biological preparations
showed a very effective effect on the formation of the
yield of the studied varieties Chervona kylia and hybrid
Pablo F1. However, according to the results of crop ac-
counting, it was found that more effective for the treat-
ment of table beets are biological drugs Organic Bal-
ance + Azotophyte + Liposam, which most effectively
influenced the formation of yield of table beets.

Conclusions. Studies have shown that varietal
characteristics and biological products affect crop for-
mation and biometric parameters of products. The use
of biological drugs provided an increase in yield rela-
tive to the control option. However, the highest yields
of table beets were obtained with the use of Organic
Balance + Azotophyte + Liposam, where the increase
relative to control in the variety Chervona kylia was —
7.1t/ ha, in the hybrid Pablo F; — 10.6 t / ha. Slightly
smaller, but a positive effect was also observed with the
use of Humifrend + Azotophyte + Liposam, where the

weight of the fruit was in the variety Chervona kylia —
298 g, in the hybrid Pablo F1 — 318 g.
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INFLUENCE OF MINERAL FERTILIZERS AND METHODS OF USING THE COMPLEX OF
MICROELEMENTS ON THE HEIGHT OF SOYBEAN PLANTS

Abstract

Tsyhanska O.
Cand. of agricultural sciences, Senior Lecturer
Vinnytsia National Agrarian University

It is established that depending on weather conditions in the years of research and growing conditions, both

the height of plants of different soybean varieties and the dynamics of the average daily linear growth of the stem
of soybean plant varieties change. The results of the study and analysis of the regularity of the average daily linear
growth depending on different growing conditions are presented. It was found that soybean plants of Gorlytsia and
Vinnychanka varieties in the process of ontogenesis had slightly different stem height, which is due to genetics,
and the intensity of the average daily linear growth. On the basis of the performed researches it is noted that in the
conditions of the Forest-Steppe of the Right Bank both height of plants of grades of soybeans, and its dynamics
during the vegetation period as a whole, to a large extent depended on hydrothermal conditions in years of re-
searches.

Based on the calculations, it was found that there is a significant correlation between the applied doses of
fertilizers and the height of soybean plants. The dependence of the height of soybean plants on the doses of mineral
fertilizers is given by linear regression equations. It was found that the intensity of the average daily linear growth
of plants of soybean varieties, along with hydrothermal conditions, was significantly influenced by organized fac-
tors, in particular the background of mineral nutrition and methods of treatment with a complex of trace elements.
It is established that a comprehensive approach to the soybean fertilization system provides the best conditions for
growth, development and preservation of the largest number of plants in crops, under these growing conditions,

the largest average daily linear growth was observed.

Keywords: height, fertilizer system, linear growth, phenological phases, soybean varieties.

The problem formulation. Soybeans are the
main high-protein crop in the world, they are one of the
most common legumes and oilseeds, play a crucial role
in agriculture, engineering and processing industry and
medicine. This is a valuable legume, which is espe-
cially important in the formation of the domestic mar-
ket of high-protein feeds, balanced in nutrients and
amino acids. Soybean seeds contain an average of 36 -
45% protein, 19 - 22% - fat, 23 - 28% carbohydrates, a
significant content of vitamins, enzymes, minerals and
other substances [6, 7].

Throughout the growing season, plants undergo
two interconnected, but at the same time, different pro-
cesses: growth and development. The study of the
growth and development of soybean plants in ontogen-
esis makes it possible to reveal the most important de-
pendences of the formation process of this crop high
productivity. One of the main features that characterize
the rate of growth and development of plants is the
height of the central stem [1-5].

The height of plants is influenced by soil and cli-

matic conditions and technological methods of cultiva-
tion, as a result of which it changes in time and space,
which, in turn, determines the yield of the crop. Active
growth of soybean plants begins in 2 - 3 weeks after full
germination, so the growth of plants in height during
the growing season is an important morphobiological
indicator that characterizes the reaction of plants to
changes in environmental conditions [8-10].

Soybean plants are negatively affected by biotic
and climatic environmental factors during growth and
development. Excessive moisture and prolonged
droughts in critical periods of the growing season can
lead to their loss, both from the negative impact of these
factors and from the development of diseases that are
the result of their impact [12-17].

When growing soybeans in the North-Eastern For-
est-Steppe of Ukraine, it is advisable to give preference
to varieties with high plasticity and stability, which is
an important factor in realizing the genetic potential of
the variety and obtaining a guaranteed high soybean
yield [11].

Thus, based on an in-depth analysis of literature
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sources, we can conclude that soybeans are a very flex-
ible crop with great potential and significant sown areas
not only in Ukraine but also in the world. Unique in its
composition, it combines a significant number of eco-
nomically valuable features, and plays a leading role in
solving the problem of vegetable protein, while ensur-
ing high quality food. In addition, soybeans, as a nitro-
gen-fixing legume, are an indispensable component of
organic farming, increasing soil fertility, making it one
of the best precursors for subsequent crop rotations.

Conditions and methods of research. Experi-
mental studies were carried out during 2013 - 2015. in
the research field of Vinnytsia National Agrarian Uni-
versity. Researched and analyzed the action and inter-
action of three factors: A - varieties; B - doses of min-
eral fertilizers; C - method of processing a complex of
trace elements. Pre-sowing seed treatment and foliar
feeding were carried out according to the experimental
scheme. The system of tillage and its preparation for
soybean sowing corresponded to the generally accepted
for the soil-climatic zone of the Forest-Steppe. The pri-
mary task of such tillage is the complete removal and
destruction of weeds, prevention of moisture loss and
leveling of the soil surface. As a result, favorable soil
and climatic conditions for plant growth and develop-
ment are formed.

The previous culture is winter wheat. After har-
vesting the previous culture, the main tillage was car-
ried out, which involved disking to a depth of 8 - 10 cm
and application of phosphorus and potassium fertilizers
at the rate of PsoKeo kg / ha a.s. in the form of simple
phosphate (P20s - 16%) and potassium salt (K.O -
40%) with subsequent plowing to a depth of 22 - 25 cm.
Pre-sowing tillage was carried out in the spring. It pro-
vided cultivation to a depth of 6 - 8 cm with rolling to
ensure optimal sowing conditions to a given depth. Ni-
trogen fertilizers were applied to the respective options
at the rate of 30 kg / ha a.s. in the form of ammonium
nitrate (N - 34.6%) for pre-sowing cultivation accord-
ing to the experimental scheme. About 4 - 5 days before
sowing, soybean seeds were treated with Vitavax 200
FF (a.s. Carboxin 200 g / | + thiram 200 g/ I) at the rate
of 2.5 1/t of seeds. On the day of sowing, soybean seeds
were inoculated with rhizobophyte (Bradyrhizobium
japonicum) on the basis of active strains of nodule bac-
teria, manufactured at the Institute of Agricultural Mi-
crobiology and Agroindustrial Production of NAAS,
and on the variants provided by the experimental

scheme treatment with microfertilizer based on chelate
Microfol Combi (Mg - 9.0%, Fe - 4.0, Zn - 1.5, Cu -
1.5,Mn-4.0,B-0.5 Mo -0.1%) at a dose of 150 g/ t
of seeds. In the field experiment, soybean varieties of
different maturity groups - Vinnychanka and Horlytsia
- zoned for the Forest-Steppe zone were sown. Studies
were conducted according to generally accepted guide-
lines [18].To reliably assess the data of field studies, the
following phenological observations, measurements
and laboratory analyzes were performed:

- phenological observations were carried out ac-
cording to the "Methods of the State Variety Testing of
Crops" and the "Methods of Research in Forage Pro-
duction". The phases of plant growth and development
were noted. The beginning of the phase was established
when it occurred in 10% of plants, the complete phase
in 75% of plants;

- plant height was determined by measuring on
pegged 25 plants in the main phases of growth and de-
velopment of soybean plants in two non-contiguous
repetitions.

Research results. According to the results of our
research, it was found that the stem height of soybean
plants largely depended on the hydrothermal conditions
of the year and the factors that were put to the study
(variety, doses of mineral fertilizers and methods of
treatment with a complex of trace elements). In the
course of research it was noted that in the initial period
soybean plants grow very slowly. With the appearance
of the first - third true leaf begins branching of the stem.
From this time the vegetative stage of development be-
gins, the stem grows intensively until flowering, after
which comes the generative stage, while the growth of
the stem almost stops, and the formation of leaves ends.
It was found that soybean plants of Gorlytsia and Vin-
nychanka cultivars had slightly different stem heights
during ontogenesis, which is due to genetics and the in-
tensity of the average daily linear growth. This is pri-
marily due to the biological characteristics of the vari-
ety, which have a different genotype, and their relation-
ship to different maturity groups.

Based on studies, it was found that during the pe-
riod of intensive growth from the phase of the third tri-
foliate leaf to the beginning of flowering soybean
height did not vary significantly depending on the vari-
ety, but from the beginning of flowering the difference
in height between varieties increased and in subsequent
phases was quite significant (tab.1.).

Table 1
Influence of fertilizer level and microelement treatment on soybean plant height, on average for 2013-2015, cm
M+m*
2 - Treatment with a . The
£ reuer | Mongintor | Mo | pmngor | (E950 |l mauriy
> microelements flowering
1 10,7+0,8 27,8+1,9 57,0+£7,8 73,4+6,2
without 2 12,4+0,6 29,3+1,7 57,7£7,2 75,5+6,0
fertilizers 3 10,8+0,7 32,9+1,2 58,8+6,6 76,9+6,3
4 12,6+0,9 33,6+1,5 59,7+7,2 77,8+6,1
_g 1 12,5+1,1 33,1+3,0 65,1+7,0 82,3447
£ PeoKen 2 14,1£1,6 35,243,1 66,2+7,5 84,3+5,1
5 3 12,5+1,0 38,9+2.6 66,9+7,7 84,6+4,5
O 4 14,3+1,6 39,4+2,5 67,8473 86,4+5,0
1 12,9+1,2 37,7432 68,1+6,4 86,1+4,8
NaoPeoKeo 2 14,5+1,1 38,9+43,7 68,9+6,2 88.,9+4,7
3 12,4+1,4 41,7439 70,2+6,7 89,9+5,2
4 14,914 42,5+4 4 71,346,5 92,5+4.9
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1 11,6+0,6 30,2+1,2 67,5+£3,9 87,7+3,6
without 2 13,5+0,7 32,0+0,6 69,1443 89,6+3.9
fertilizers 3 11,6+0,5 35,3+1,4 71,5+4,0 91,8+3,8
< 4 13,4+0,6 36,0+1,2 73,4+4,5 93,4+3,7
= 1 12,9+1,5 34,6+1,9 77,8+4.2 98,6+2,8
_‘cs P K, 2 14,6+1,2 37,2+1,5 80,2+4,0 100,943,2
> | o0 3 13,1413 38,9+1,9 82,03,9 103,4+2.4
-'>E 4 15,2+1,3 40,7+1,2 83,5+3,8 104,6+3,1
1 13,9+1,4 39,242.0 82,0+4,6 104,04+3,6
NaoPsoKso 2 16,0+1,1 422431 85,4+4,1 106,1+3,3
3 13,4+1,7 44,742 4 87,449 109,04+3,1
4 15,7+1,3 45,9+1,9 88,8+3,8 112,1+£2,9
Coefficient of variation V, % 10,7 12,9 13,2 12,1
Relative error Sx% 2,2 2,6 2,7 2,5

Note: * M + m is the confidence interval of the arithmetic mean at the 5% level of significance. 1. Without pro-
cessing; 2. Seed treatment with Microfol Combi; 3. Foliar feeding with Microfol Combi; 4. Seed treatment + foliar

feeding with Microfol Combi.

According to the results of determining the height
of plants, it was found that the highest stem height of
soybean varieties was observed in 2014 with fluctua-
tions from 80.5 to 115.2 cm, and the lowest in 2012
from 68.8 to 109.5 cm.

On average, over the years of research (2013 -
2015) the maximum height of soybean plants in the
phase of full maturity 92.5 cm in the variety Gorlytsya
and 112.1 cm in the variety Vinnychanka was formed
on the variants of the experiment, where mineral ferti-
lizers were applied at a dose of N3oPeoKeo and treated
seeds with a complex of microelements Microfol
Combi (150 g/ t) in combination with foliar feeding in
the budding phase with the same drug at the rate of 0.5
kg / ha, which is 19.1 and 24.4 cm more than the control
(without mineral Fertilizers and Microfol Combi).
Analysis of the dynamics of the height of the stem of
soybean plants by phases of growth and development
shows that the use of intensification factors contributed
to a significant increase. Thus, in particular, the appli-
cation of mineral fertilizers and the use of a complex of
trace elements contributed to more intensive plant
growth and increased stem height from the beginning
of plant vegetation.

Optimization of mineral nutrition of soybean
plants due to the introduction of PgKso contributes to
the growth of their height in the variety Gorlytsya up to
82.3 cm, which is 8.9 cm more than the control (without
fertilizers) and up to 98.6 cm, which is 10.9 cm more
compared with the control in the Vinnychanka variety.

A significant positive effect on the height of plants
of soybean varieties was observed with the introduction
of the "starting" dose of nitrogen (Nso). At the same

time, compared to the control variant, the increase in
plant height was 12.7 cm in the variety Gorlytsia and
16.3 cm in the variety Vinnychanka.

Based on the calculations, it was found that there
is a significant correlation between the applied fertilizer
doses and plant height of soybean varieties, with the
correlation coefficient for the variety Gorlytsia r =
0.754 (1) and for the variety Vinnychankar =0.873 (2).
The dependence of the height of soybean plants on the
doses of mineral fertilizers is given by linear regression
equations:

(1)

@

Y =-605.6833 + 6.7541 * x
Y =-776.6861 + 8.5958 * x
where:

Y - plant height, cm;

X - doses of mineral fertilizers.

On the basis of the conducted researches the posi-
tive influence on formation of height of plants, pro-
cessing of seeds and foliar feeding by Mikrofol Kombi
is revealed. Thus, at the time of full maturity on the var-
iants of the experiment, where pre-sowing treatment of
seeds with a complex of microelements was carried out,
the height of soybean plants was higher by 2.0 - 2.8 cm
in the variety Gorlytsia, and by 1.9 - 2.3 cm in the vari-
ety Vinnychanka. One of the important indicators that
characterizes the features and rates of growth and de-
velopment of soybean plants at different stages of the
growing season is the average daily linear growth of the
stem.

During the years of research (2013 - 2015), the dy-
namics of the average daily linear growth of the stem
of soybean varieties had a similar character, but differ-
ent intensity (fig. 1).
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Fig. 1. Dynamics of the average daily linear growth of the stem of soybean plants depending on the norms of
mineral fertilizers, 2013 - 2015, cm / day
Note: 1. Stairs - the third triple leaf; 2. The third trifoliate leaf - the beginning of flowering; 3. The beginning of
flowering - the end of flowering; 4. The end of flowering - full maturity.

Thus, in the variety Vinnychanka the highest rates
of average daily linear growth of the stem (1.15 - 1.39
cm / day) by years of research were observed in the pe-
riod from the beginning of flowering to the end of flow-
ering, and in the variety Gorlytsia - for the period from
the third trifoliate leaf to the beginning flowering (0.89
- 0.91 cm / day). This can be explained by the fact that
these varieties belong to different maturity groups.
Thus, in the middle-early variety Gorlytsia intensive
stem growth begins from the phase of the third trifoliate
leaf, and in the variety Vinnychanka from the beginning
of flowering. The lowest average daily linear growth of
the stem was observed in both the variety Gorlytsia and
the variety Vinnychanka in the period from the end of
flowering to full maturity and in terms of years was
0.39 - 0.41 and 0.35 - 0.40 cm / day, respectively. This
dynamics of the intensity of linear growth of the stem
of soybean varieties is primarily due to the physiologi-
cal features of their development. Thus, during the veg-
etative growth phases from full germination to the end
of flowering, nutrients synthesized as a result of photo-
synthesis and assimilated from the soil are used by
plants to form vegetative mass, then during the genera-
tive growth phases they are mainly used to form grain
productivity and yield quality.

It was found that the intensity of the average daily
linear growth of soybean plants was significantly influ-
enced by the doses of mineral fertilizers. Thus, both in
the variety Gorlytsia and Vinnychanka the plants grew
most intensively in height on the variants of the exper-
iment, where mineral fertilizers were applied in the
dose of N3oPeoKeo. In this case, the growth of the stem
from the phase of the beginning of flowering to the end
of flowering was according to the years of research, re-
spectively, 0.94 - 1.14 and 1.33 - 1.64 cm / day, which
is 0.17 - 0.28 and 0.18 - 0.29 cm / day more compared
to options without mineral fertilizers.

Conclusions. Based on research and phenological
observations of plant growth and development of soy-
bean varieties of different maturity groups, there is a
tendency to significantly influence both hydrothermal
conditions and organized factors that were studied, on
the duration of periods between individual phases of
growth and development and the growing season in
general.

Therefore, on the basis of the conducted re-
searches it is possible to draw a conclusion that the
maximum height of a plant of a soybean of 92,5 cm of
the Gorlytsia variety and 112,1 cm of the Vinnychanka
variety is reached at carrying out presowing processing
of seeds by a complex of microfolium Mikrofol Kombi
(150 g / t) in combination with foliar feeding the same
drug (0.5 kg / ha) against the background of mineral
fertilizers at a dose of N3oPsoKeo, in addition, under
these growing conditions, the largest average daily lin-
ear increase was observed.
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AHHOTAN NS

PaCCMOTpeHBI NEPCHOCKTHUBBI MPUMCHCHHS TCIVIOBU3MOHHBIX CHUCTEM B 3aJadaXx KOHTPOJIA 0€301I1aCHOCTH.
Oco0eHHO aKTyaJIbHBIM SIBJISIETCSI CBOEBPEMEHHOE OOHApYKEHHE 3aNpeIEHHBIX IPEIMETOB, KOTOPbIE MOTEHIIH-
AJTbHBIA 3JIOYMBIINIJICHHUK MOJXKCT MPATATH IMOJ 0,[[6)K,I[OI>1. C ICJIbIO MMOBBIIICHUA B(I)Cl)eKTI/IBHOCTI/I TCIIJIOBU3UOH-
HBIX OXPAaHHBIX CHCTEM IPEIaraeTcsl aBTOMATHU3AIH [Ipoliecca 00pabOTKH TePMOTrpaMM C TIOMOIIBIO CPEICTB
FJ'Iy60KOF0 O6Y‘IGHI/I$[. B 4aCTHOCTH, OAHHUM H3 HauboJee NEPCICKTUBHBIX MCTOAOB ABJIACTCA HCIIOJb30BAHUC
CBEPTOYHBIX HEHPOHHBIX CETEH JJIs1 aBTOMATUYCCKOTO JICTCKTUPOBAHUS 3aNpPEIICHHBIX 00BEKTOB Ha HH(paKpac-
HbIX CHUMKaXx. Hpe,unomeHHaﬂ B CTAaTbC€ ApXUTCKTYpa CETHU MO3BOJIACT O6Hapy)KI/IBaTL Yy JUYHOCTHU SaHpeH_[éHHI)Ie
NpeAMETBI U paCIIO3HABATH KJIACC 3TUX MPECAMCETOB C ,I[OJ'ICI71 MPaBUJIbHBIX OTBETOB Ha TECCTOBOM MHOXKCCTBC 110
97.92%.

Abstract

Prospects for the use of thermal imaging systems in safety control problems are considered. Particularly rel-
evant is the timely detection of prohibited items, a potential attacker can hide under clothes. In order to increase
the efficiency of thermal imaging security systems, automation thermograms processing using deep learning. In
particular, one of the most promising methods is the use of convolutional neural networks for automatic detection
of objects in infrared images. The network architecture proposed in article makes it possible to detect identity of
prohibited items and to recognize these items with correct answers on the test set up to 97.92%.

KiroueBble c10Ba: TEIIOBU30PHI, OXpaHHBIE CUCTEMBI, TTyOOKoe 00yueHHe, CBEPTOUHBIE HEHPOHHBIE CETH,
JOIIOJIHCHUEC JaHHBIX.

Keywords: thermal imagers, security systems, deep learning, convolutional neural networks, data augmen-
tation.

Introduction

Today, humanity is in a phase of constant devel-
opment of new technologies. The security of the popu-
lation is one priority areas for development. The issue
of recording and controlling unauthorized events is par-
ticularly important in the places with large concentra-
tions of people. In particular, effective and timely iden-
tification of hazardous items and reliability of this in-
formation is a great challenge [1].

The usage of thermal imaging systems is very ef-
fective solution to this problem. A peculiarity of such
thermal detectors is the requirement to obtain clear and
high-quality images offender at the greatest possible
distances maximum operating range of temperatures.
The image has to be as clear as possible to reduce the
probability of a false alarm. Reliable automatic object
recognition on infrared images is a current task. It is

necessary to improve the efficiency of data processing
and reliability of security systems.

Review of previous works

Modern thermal imaging systems are at an early
stage of development. Most of the latest developments
in this field are carried out in a highly secret mode. That
is why, the number of scientific publications in this
field is limited. This scientific paper [2] considers
promising fields of application thermal imaging sys-
tems. The analysis of existing developments has shown
that the usage of thermal engineering equipment in se-
curity systems significantly improves safety. It is stated
that improvements in production process of thermal im-
aging equipment and the consequent reduction cost in
future will lead to the widespread adoption of this tech-
nique.
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In article [3], the authors develop methods for an-
alysing thermal images obtained from thermal imaging
of a working object. The authors analyze obtained ther-
mal images and suggest using neural networks for im-
age processing and recognition. The proposed fault di-
agnosis methods have following stages: thermal imag-
ing,  preprocessing, feature  extraction and
classification. These diagnostic and analytical tech-
niques make it possible to monitor an object.

The work [4] proposes an approach to intelligent
three-dimensional video surveillance based on object
programming tools. In contrast to the conventional 2D
video surveillance, the methods of 3D vision provide
reliable recognition of parts human body that makes
possible a new statement of the problem and efficient
practical application methods of people behavior anal-
ysis in the video surveillance systems. The logic-based
approach intelligent video surveillance allows easy def-
inition of people complex behavior in terms of simpler

activities and postures. The goal of this work is to im-
plement advantages of the logic programming approach
in area of 3D intelligent video surveillance.

An approach to constructing security systems us-
ing a combination of infrared and terahertz images is
well-known. It is possible with Actor Prolog [5]. The
authors of the work have formed a huge database edu-
cational images which is freely accessible. The image
data can be used to develop algorithms for automating
the process video surveillance and security control. The
created data set consists images actors in the visible, in-
frared and terahertz spectra of electromagnetic radia-
tion. There are potentially dangerous objects hidden un-
der the actors' clothing (there are knives under the
men’s clothes in the example shown in Figure 1). The
authors of this development see possibility of automat-
ing the processing images from the data set under con-
sideration. Still, they do not propose concrete ways of
solving this problem.

¥ Select [Point Clouds

| [Extract -]

Calibrate Reset dX: 6 dy: 13

Figure 1. Sample images from the Actor Prolog training dataset

Several approaches to object recognition in infra-
red images are identified. These approaches can be di-
vided into two classes: recognition of secondary image
parameters by the programmer recognition system and
automatic recognition of parameter data using a large
number image samples, with the knowledge of a class
[6]. The most promising is the second class recognition
methods. It reduces the learning time of the classifier
and reduces influence of subjective errors that operator
can make. This is the basic approach for in-depth learn-
ing methods, which have recently taken a leading posi-
tion in the field of pattern recognition.

However, there are a number of problems in con-
structing neural network classifiers. The most serious
issue is completeness training sample during training of
the classifier. Moreover, the right choice optimal clas-
sification algorithm is important. Such algorithm will
make the most rational use of available computing
power. We should avoid the effect of re-training classi-
fier. Therefore, the classifier based on the comparison
of convolution neural networks is the most promising
in order to solve the problems object recognition [7]. At
the same time, it is necessary to select empirically the

neural network architecture as well as the size of the
kernels and other external parameters for each specific
problem.

Research results

The aim of the work is to construct an object clas-
sifier on infrared images using apparatus of convolu-
tional neural networks (CNN). Its advantages have
been described more specifically and in detail in the
work [1]. Based on the experience authors of Actor
Prolog, a convolutional neural network was developed
to handle a set of experimental data. The input image
from the results of the network automatically belonged
to one of the seven classes type detection of dangerous
objects, such as: automatic assault rifle, pistol, grenade,
knife, bottle, metal plate or safe object (not dangerous).

Python - programming language - was used to
achieve efficient and fast image processing. The ad-
vantages of this programming language are the exist-
ence of Python libraries. They have a variety of tools
for solving Al and data analysis problems. Using this
language, tasks of image analysis, text analysis and data
visualization can be performed much more easily. The
TensorFlow framework was chosen to develop neural
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network [8]. This library includes many different sets
of tools that allow you to write code at the desired level
abstraction.

The final experimental image base was divided
into three groups: training (4,300 samples), validation
(950 samples) and test (950 samples). The training
sample is used to train network; the validation sample
in the learning process serves to select hyperparameters
network; the test sample is a set of images that are used
to assess the performance network after graduation.
The ReLU activation function was used in the develop-
ment and is a good approximate. The optimizer adam
and accuracy metric were also used.

The main problem that significantly affects con-
struction time classifier is the necessity to select empir-
ically architecture of the neural network. In this work
experiments were carried out with the selection of the
most efficient network structure. Possibilities for fur-
ther automation of the operation security system were
taken into account. The architectures with one, two and
three convex layers with 3x3 pixel kernels were tested
in the course of development. Table 1 shows the results
of a neural network with different architectures.

Table 1.

Formatting numerical data in the form of a table

Augmentation Quantity Proportion of right Proportion of right Proportion of right
g data convolutional answers training sam- | answers validation answers test sam-
layers pling, % sampling, % pling,%
aug";:g‘n‘%;‘ttion 2 85.54 71.83 63.45
with an 1 97.64 96.47 95.32
. 2 98.97 98.32 97.92
augmentation 3 98.2 97.4 96.87

As it can be seen from Table 1, a trained two-lay-
ered neural network provides up to 97.92% confidence
in detection and classification of hazardous objects.
However, an augmentation of data was used to improve
the results training. It was due to the small number and
homogeneous nature training images. The augmenta-
tion was provided by a built-in TensorFlow image gen-
erator. It randomly modified each educational image:
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(64%)80x60

subsample

reflected, turned to a certain angle, changed its size,
contrast, brightness or changed nothing. This approach
has resulted in an artificial increase in the representa-
tiveness data set for neural network training. Moreover,
it increased the reliability of the classification [9]. The
detailed architecture of the optimal network is pre-
sented in Figure 2.

conv2

pool2 dense output
(64x)80x60 (64x)40%30 '

50 7

Convolution  subsample

Figure 2. Architecture of a neural network for recognizing objects in infrared images

The neural network training graph is shown in Figure 3.
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Figure 3. Graph of neural network training

In reality, the main drawback of this system is a
serious dependence on the type of human clothing. The
presence of oversized or warm clothing (such as a win-
ter jacket) on a person makes it difficult to detect a dan-
gerous item on thermograms.

To address this problem, it is proposed to analyze
images not only in the infrared but also in terahertz
range. At the same time, the usage of such an approach
is currently hampered by both the high cost of security
thermal imaging and the difficulty of obtaining te-
rahertz images. Moreover, there is a problem of the lim-
ited radius of efficient usage terahertz radiation [10].

Conclusions

This work analyses ways of developing and in-
creasing efficiency of thermal imaging systems in
sphere of safety. Together with the improvement tech-
nical parameters of thermal engineering equipment, the
future direction is the automation of the work security
systems. A software was developed for the automated
analysis of infrared images based on the big training
base of Actor Prolog. Due to a number of advantages,
the usage of convolutional neural networks (CNN) is
proposed as a method of thermal image automation. In
order to improve the development results, it was de-
cided to increase the data artificially (the process of
augmentation). This approach made it possible to detect
automatically forbidden objects on infrared images and
to recognize a class of these objects with a proportion
correct answers to 97.92%.

The study suggested ways to improve thermal
safety systems. The main task for further development
is to expand image database. It is necessary to use not
only infrared images, but also terahertz images. This
approach will lead to a more efficient neural matching
network and reduce false alarm.
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AHHOTANHSA

Byn makamanga rumapatTapIbslH SHEPTUS TYTHIHYBIH a3aiiTy KpuUTepuinepi YCHIHBUINBL FumapaTtrap MeH
UMapaTTapbl Kaiita Kypy Ke3iHae HeMece )o0asay caThIChIH 1A SHEPTHs THIMAUTITIH apTTHIPYIBIH KOJITAHBICTAFbI
dmicTepi MEH TOCUIIEpiHe IOy YKOHE Taifay KeNTipiireH. AWTa KeTceK, FUMapaTrTapIslH KOHCTPYKIUIAPbIH
KEIIeH/II KOpFay LIapajapblHbIH apKachblHOa OipliaMa >KbLIy LIBIFBIHBIH YHemzaeyre ocep ereni. Conpaii-ak
«aKBUIIBD» WHYKEHEPJIK JXyHenepi Konmany OOHBIHINA ic-TTapaiap KeIeHi BIKIaIblH TUTi3e1l.

Abstract

In this article, the criteria for reducing the energy consumption of buildings are proposed. The review and
analysis of existing methods and methods for improving energy efficiency in the reconstruction of buildings and
structures or at the design stage is given. It is worth noting that due to comprehensive measures to protect the
structures of buildings, significantly affects the economy of heat loss. A set of measures for the use of "smart"

engineering systems also has an impact.

Tyiiinai ce3gep: SHEpPreTUKANBIK pecypcTap, MHXEHEPIK MICHIIMAED, «CYBIK KOIipiiep, «aKblIIbD» JKbLTY
Ky#ienepi, TPaHCMHUCCHSUTBIK XKBLTY IIBIFBIHBL, XKBUTY SHEPTUACHIHBIH €CENTIK IIBIFBIHBI, JHEPTUS THIMALTITT KJIaCHI.

Keywords: energy resources, engineering solutions, «cold bridges», «smart» heating systems, transmission
heat losses, calculated heat consumption, energy efficiency class.

90-11b1 >KBUTIAPAAH OacTan OYKi aemie IUKi3aT
TaIIBUIBIFBI OaiiKana 6acTabl, ajl OJIAPIBIH KOpJIaphl
mekTeysi. byHbIMeH Koca amamaapIblH eMip cypy
JeHrell JkoHe  ONapAblH  JKAWIBIIBIKKA  JIeTeH
Tajgantapel apThinl  kenemi. CoraH  OalIaHBICTHI
KEIICH/II KOpFay IIapajapblH KOJIaHa OTBIPHIII,
FUMapaTTapblH OSHEpPrusi THIMALICIH — apTThIpyFa
MYMKIHIIK OCpeTiH SHEepreTUKaJbIK pecypcTapibl
YTBIM/Ib] AHJANIaHY KaXKET.

Kasipri yakpITTa FuMapartap MeH UMapaTTap/IbIH
JKbUTy KOpFay MpOLECiHe, MaijanaHbUIaThIH JKbUTY
OKIIayJIAFBIII MaTepHajlapblHa KOWBUIATHIH TaJIANTap
YHEMi apThIll KeJedi, COHOai-ak IKbUTyeTKI3TIIITIK

HOPMATHUBTEpi JKOHE COHBIH INIHAEC KYPBUIBIC
KOHCTPYKIHUSIIAPBIHBIH JKBUTYOTKI3TIIITIK
mapaMeTpiiepine TamanTtap Kymedtimyme. Twuimai

JKBUTY OKIIIAYJIaFbIIl MaTepHaIapbiH Maiiianany ®KoHe
oNmapApl  KOpIIAy KOHCTPYKIUSUIAPBIHIA  YTHIMJIBI
OpHAJIACTHIPY CHIPTKBI KOPIIAayJIap IbIH KOFAPbI KBLITY-
TEXHUKAJIBIK OiIpKeNKIIITiH JKOHE naiganany
CEHIM/IIIITH KaMTaMachI3 €TeIl.

Fumaparrap MeH  wMaparTapiplH  KBLTY
OKIIIayJIaybl naanany IBIFBIH AP BIHBIH
TOMEHJICYiHEe OKEJETiH OTBIH PEeCypCTapblH YHEMIEY,
KBUTY JKOHE IbIOBIC OKUIAyJay ICHICHIH apTTHIPY,
JKAMITBUIBIK CHSIKTBI MaKcaTTapra OaiiiIaHbICTHI.

Auaiiga FuMapartap MEeH HMapaTTapablH SHEPIHsI
THIMIUITT TYKBIPBIMIAMachlHa KbUTY OKIIAYJIaFbIII
MaTepHUaaapablH KOMETiMeH KYPBUIBIMIaPAbI
OKIIIayJiay FaHa €MeC, COHBIMEH KaTap JKeJJCTY JKOHE

JKBUTYMCH JKaOJIBIKTAy JKYHECIHIH HAKThl MH)KCHEPIIK
mIemimMaepi e Kipei.

FumaparrapabiH SHeprusi THIMJIUIN KenTereH
(axToprapIeIH JKUBIHTBIFBIMEH aHBIKTaJIa b
3epTTeynep KOPCETKEHIEH, IoCTypii KeIKadaTThI
TYPFBIH Vi MaiinanaHy Ke3iHme KaObIpranap apKbLIbl
xbuty 40%, Tepesenep apkouibl - 18%, sxepreie - 10%,
watslp - 18%, xennmery - 14% xoranmaaer [1].
COHIBIKTaH  JHEPrHSIHBI  YHEMJICY  MaKCaThIHIa
KEIICH I KO3KapaCIICH FaHa JKbUTY IIBIFBIHBIH a3aiTyFa
Ooaasl.

A¥iTa KeTy Kepek, KOopmay KYPBUIBIMIAPBIHBIH
JKETKLTIKCI3 JKbITY KeZeprici FumMapartap/blH dHEepIus
THIMALTIrIH TeMeHmeTeni. Kasipri 3amaHfel Kopiiay
KOHCTPYKIUSUIAPBI apKbUIbI JKBITY HIBIFBIHBIH €I9Yip
TOMEHAETYTe KOJ JKETKi3y ©Te KUBIH, OWTKEeHi
UIBIFBIHIAPABIH €I0yip O6eJiri «CyBIK Kemipiepac
6omazpl. «CyBIK KeITipiiepy JeI aTalaThIHAAP CHIPTKEI
ayaMeH KapKbIHIbI XKBUTy aJIMacy aiiMakrapbl OOJbII
TaOBIAABI, OJAp KOpIIay KYPBUIBIMAAPBIHIA JIa,
JKaIMbl FUMapaTTa Jga mnaina Oonamsl. Myspai
alimakrap KeOiHece apakaObIH  TaKTaJapbIHBIH
KeTeprim KaObIpFaapMeH TYHiCeTiH kepiaepiHe, imKi
KaOBIpFayiap MEH  apakaObIpFalapiblH  CBIPTKBHI
KaOBIpFralapblHa JKaKplH JKepJepae maiina Oomans
(cyper 1), coHpmaii-ax opTtama KabaT peTiHAeri
JKBIIBITKBIIIBI Oap Y1 Ka0aTThI Kopliay
KOHCTPYKIMSUTAPBIHAA Calachl3 JKbUTY OKIIAYJIAFbIII
MaTepHaapAbIH OTBIPYHI Ke3iH/e maiaa 60a bl
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Cypem 1 — «Cywbix konipnepOiny opHanacysl. a - ammux (epreyoily yemine canvliean Kabvipea), a - sumapam
Oy polibl; O — WbIZLIHKbL OAIKOH

CoHABIKTaH Ka3ipri 3aMaHFbl OKLIayay xyienepi
FUMapaTTapIblH KOHCTPYKIMSUIAPBIH KEIICH I KOpFay
mapanapblH (KbUTYy yYacKellepiH Kypy) KaMTamachi3
ereni. MyHpmaii  Kopray — Imapamapsl  ipreTac
KYPBUIBIMIAPBIH JKBUIBITYIIBI, CHICTI HEMece Teric
MIATBIPIIApABl OKIIAYNIAyabl, COHIAN-aK KEIAeTUIeTIH
KacOeTTepZl OpHaTynsl KaMTHAbl. by mapanap
KEIIeHI «CYBIK KOMipiepIiH» maiga  OoIyblH
OonaplpMalabl, KOpIIAYABIH JKbUIy  KelepriciH
apTThIpajbl, OKBUTy  OKIIAyJaFbllITapblHA  JKOHE
KYPBUIBIMIAPAbIH Oacka Ja nainanany
cUMaTTaMajapblHa Tepic acep €TeTiH KOHICHCATTHIH
TYCyiHe o OepMmeiii.

COHFBI JKBUIZApBl JKOFaphl TEXHOJIOTHsIIAPIBI
KOJIJIaHyFa OaiIaHbICTHI SHEPTUSHBI YHEM/ICHTIH jKaHa
miemimMaep Konjaselna Oacramel. bynm fumaparra
KBUTYJIBIH TYCyl MEH TapalyblH OHTailllaHbIpyFa
MYMKIHIIK O€epeTiH «aKbpUIOBI» JKBUTYy JKyHelnepiHe,
SFHH FUMapar OeJIMENIepiHIEe OHBIH KETKUIIKTI
MeJIIIEepiH KAaMTaMachl3 €Tyre KaThICTHI.

OHeprust TUIMII FUMaparTapAblH  KYPbUIBICHI
Kasip Oykinm omemue >Ky3ere acwipbutyna. JKaHamaH
CaNBIHBIN JKaTKaH TYPFBIH JKOHE KOMMEPIHUSUIBIK
FUMapaTTap/a >KbUIy/bl YHEMJICYIH KHUBIHTBIK dcepi
kefime 60-70%-mp1  Kypaiinel. bynm  adtapisikrait
YHEMJIEy DHEpPrHsHbl YHEMJEHTIH TEeXHOJOTHUSIIAP/IbI
KOJIIaHy apKbUIBI IIBIFBIHAP/IBI T€3 6TEYTe MYMKIHIIK
oepemi.

XKana MHXKESHEPITIK mrenriMaep «CYBIK
KemipiepaiH» maiga 00ny MYMKIHIITIH a3aiTambl.
Kazakcranna sHeprus yHEMIEHTIH FUMaparTap caiy
Maceneci 0acTbl MaceselepaiH OipiHe aifHamyna, an
SHEPrHUsl pecypcTapblH YTHIMIBI Maiianany Moceneci
GapraH calibIH MaHBI3/IBI O0na Tycyne. byn nmpoGiema
acipece enjie OHAIPINETIH MIEKTp SHePTUsChIHBIH 20%-
bIH JKOHE KbUTYy dHEPTUsCHIHBIH 45%-bIH TYTHIHATHIH
KOMMYHaJIIBIK HmapyambulblKTa  ©TKIp TYP.
Kazakcranma TtypreiH yiHzmig Oipmirine  Eypoma
esiepiHe KaparaHzaa 2-3 ece Kol SHEprHs KyMcanaabl
(Tepmanmsina Ka3ipri yakbITTa >KBUIBITYFa KETETiH
JKBLITY DHEPTUSACBHIHBIH MIBIFBIHGI | miapisl Merpre 120
kBr*car kypaiipl, an llsenusna - 82 kBr*car/m?) [2].
On kartan wiMMarka OaiyaHbICTBI eMec, KYpPbUIbIC

CTaHIApTTapbl MEH HOPMAaTUBTEPIHIH e1dyip TeMeH
KaTaH/ABIFBIHA OaitmaHpICTHL. JaHusAma Ka3ipaiH e3iHme
CaJIbIHBII JKaTKaH FUMapaTTappl Naijanany Ke3iHe
16 xBr/M? kymcananpl, Oyl AarbIMAAarkl >HEprus
uibIFbIHAapeIHaH 70%-Fa TeMeH [1].

Kenreren eIMMI3IIH KOMITaHUSIIAPHI
(FUMapaTTappl cajaThiH Ja, NaliajJaHaThlH ) KbUTY
XKOFaITYy TIPOOJEMachlH TYCiHyre >KoHE 3aMaHayd
KBUTy KODFAaWTBIH Marepuaiiapipl, KemKadaTThl
KaObIpFa  KYpBUIBIMIApBIH, OSHEPIrus YHEMICHTIH
CaHTEXHHMKaHbl JKOHE FHMapaTTap/blH HHKCHEPIIK
XKaOBIKTapbIH TAPTY-IIbIFapy >KEMAETKIIIIMEH, JKbIIIbI
ayaHbl KaJIblHAa KENTIpy KOHJABIPFBIIAPBIH TapTa
OTBHIPBIT, JKaHA OJHEPTUs YHEMICWTIH ImemriMaepii
KOJIIaHy KKETTUIIrH TYCiHyre KeJJii; COHBIH ilIiHe
aBTOMATTaH/IBIPY XKYHEIepiH MaAHFBIPTY JKOHE OJIapabl
SHEprusi YHEMJIEHTIH acnamrtap MeH KypaigapMeH
XKa0JbpIKTay;  TEMIIEpPaTypalblK  KOHIBIPFBUIAPIbBI
BIHFAMJIBI JICHTCIIICP/IIH IIEKapaablK alMaKTapbIHA
ayBICTHIPY.

KazakcTaHHbBIH op TypIi aiiMakTapbIHIa SHEPTHsI
YHEMJICHTIH >KOFapbl TEXHOJIOTHSIAP KOJJAHbLIAThIH
FUMapaTTapJplH Ti3iMi YHEMi ecim Keiemi, onapra
MBbICall peTiHae Anmathl KanacklHAarbl Park View
Office Tower OmsHec oprameirsl, Hyp-Cyiran
KamaceiHmarsl  Talan  Towers kembyHKIIMOHAIIBI
kemeni, The Ritz-Carlton Astana koHak Yyiii, T.0.
KeaTipyre 0oJabl.

KonpmaHpicTarbl  FUMapaTTapiblH — 3HEPTHSUIIBIK
THIMIIJITIH apTTBIPY XKOHIHJETI mapaiapbsl d3ipiey
Ke3iH/e MIBIFBIHIApAbl a3aiTy/IbIH €H YTBIMABI SMiciH
TaHJay YUIIH Kopllay KOHCTPYKIMSUIAPBI MEH
WHXKCHEPJIK JKYHeNep/iH JKai-KyHWiH >KaH-)KaKThl
Tangay KakeT. FuMmapaTTapAplH  HETi3Ti  KBITY
LIBIFBIHAAPHI FUMapaTKa KETJETy JKOHE
UHGWIBTpALKs CalAapbIHAH KEJIETIH CBHIPTKbI ayaHbl
KbI3/IBIPYMEH OaiiJIaHBICTBI KOpIIAay KOHCTPYKIHSIAPHI
JKOHE KBUTY UIBIFBIHAAPHI APKBUIBI TPAHCMUCCHSIIBIK
XKBUTy IUBIFBIHAH (KbUTy Oepy eceOiHeH JKbUTy
IIBIFBIHBIHAH) KYpajlaibl.

bynan Oacka, ruMaparrap MeH HMapaTTap/blH
SHEPTUsl THUIMAUIITIH TOMEHIeTeTiH cebenTepain Oipi
Tepe3esiep, BUTPAKAAP apKbUIBl JKBIIY JKOFaITy Ja
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MaHBI3JBI Mocene Ooibin TaObuIamel. by mocenei
MISIIYAiH TOCIM — JKBUTY OTKI3TIIITINT TOMEH >XKaHa
3aMaHayH Tepe3e KOHCTPYKUUSUIAPBIH KOJIIaHYy.

Ocpl Makanaga FUMapaTTBIH YHEPTUS THIMILTITIH
apTTBIPY YIIH >KBUIBITYFA JKYMCAJIAaThIH 3HCPTUSHBIH
YJIeCTIK IIBIFBIHBI ecenTenni. Ecenrey OapbpichiHIa
CTaHIApPTTHl €Ki Ka0aTThl Tepe3enep MCEH MEeTall
IpOoGUIBACPACH JKOHE JKYMCAK CEICKTHUBTI KaOBIHBI

0ap TOMEH SMUCCHUIBIK IIBIHBIIAH  TYPAThIH,
Kamepanapbl MHEpPTTI ra3fapMeH TONTBIPBUIFAH KOHE
oltHeKTep apaceIHIa KAIIBIKTHIK, pamanapbl
OpHATBUIFAaH  DJHEPrus  YHeMAeymi  KacOeTTik
JKYUENEPIH  CaNbICTHIPBUIBIN,  OJAPABIH  JHEPTUs
THIMOIIIK ~ OOMBIHINA Kall  KJlacKa  >KaTaTBIHBI
AHBIKTAJI/bL.

Ecenrey xyprizy ymin Hyp-Cynran xamacsiHoa
OpHaJacKaH yII KadaTThl OMikTiri 15,2 M ickepunik yifi
KapacTHIPBUIFaH (ecer FUMapaTThIH TeK Oip kKabaTeiHa
Kypri3uireH, OipiHmi Ka0arThlH OuWIKTIri — 3,2 M).
Bepinren FuMapaTThIH KBUTBITBIIATEIH aydansl - 1210
M?, aJl KBUTBITEIIATEIH KeseMi - 3872 M2,

FumaparTelH =~ KIMMAaTTBIK ~ JKOHE  OKBUIy-
SHEPIreTHKANBIK IMapaMeTpiepiHe TOKTAJICaK, IIIKi
ayaHbBIH ecenTik TteMmmeparypackl tin=18°C; cybIK
KE3€HJIET1 CBIPTKBI ayaHbIH €CENTIK TeMIIEPaTypacsl lext
= -31,2°C; KkoramIbIK FUMaparTap YLIH >XBUIBITY
Ke3CHIHIH  Y3aKTBIFBl  Zp=209  TOym;,  KBUIBITY
KE3EHIHJIeT1 CHIPTKBI ayaHbIH OpTallla TeMIIepaTypachl
tavex = -6,3°C; XBUTBITY Ke3€HIHIH Tpaxyc-TOYIiri
D¢=5079°C-1oyu.

FumaparTsl KBIIBITYFa JKYMCalaThlH  JKBUTY
OHEPTHUSACHIHBIH HOPMaJIaHATBIH MEHINIKTI IIBIFBIHBI
Kypaiapl: Qreq=42xIx/(M3-°C-Taym).

Cmandapmmol wblHbINGKemmep naudaiaHblIaH
QUMAPAMMbL  HCLLILIMY2A — HCYMCANAMbBIH  IHEPIUS
ULbIZbIHbL

Fumapartsig JKBUTY-IHEPT € THKAIIBIK
KOPCETKIIITEPiH  ecenTey  VIIIH  yi-Kalnapabig
JKEIIETKIMIIH €CKepe OTBIPBIN, CHIPTKBI KOopIIay
KOHCTPYKLMSUIAPBI apKbLIbI )KYMCAJIATIH FUMapaTThIH
JKaJITIBI XKbUTY IIBIFBIHBIH TA0AMBI3:

Qn, =0,0864K,, - D; - AS*™, 2)

MyHaarbl AZH™ — KopIay KOHCTPYKIMSUIAPBIHBIH
JKaJInbl aygaHel, ASYM=2844,7 m?;

K,, — FfUMapaTThlH JKaIlbl JKeUTy Oepy
ko3¢ uuuenti, K,,=0,95 Br/(M%-°C);
Dy — XbUIBITY Ke3eHiHiH rpaayc-Tayiiri, Dy

=5079°C-tayi.
Q, = 0,0864 - 0,95 -5079 - 2844,7 =
1102533,96 MIx
TYPMBICTBIK JKbUTY TYCIMi:
Qine = 0,0864 " in * 2 " Ay, @3)
MYHIAFbl  (jnt 1 M?-re TYpPMBICTBIK KBLIY
IIBIFAPYIBIH MAMACHI, §in=10 B1/M?;
Zpe — KBUIBITY KE3CHIHIH OpTalia Y3aKTBIFbI, Zy;
=209 Toym;
A,— FUMaparThly naiansl ayaansl, 4; =1210 M2,
Qine = 0,0864-10-209- 1210 = 218496,96
M]Tx
Tepesenep MeH BUTpaXkAap apKbUIBI KEJETiH KYH
paauanusChIHaH XKbUTY TYCIMi:
Qs =15 "kp (Apr 1+ Ap "2 + 4)
Aps*J3 + Apa*Ja + Aps - Js + Ape * J6),
MYHJIAFbl 7 — KapbIK OUBIFBIHBIH KYHTIPTTCHYIH
eckepeTid koddunuent, 77=0,8;

kr — XYH paguanusChIHBIH CAJBICTBIPMAIbI CHY
koapdunuenti, ky=0,74;
Ap1, Apy, Aps, Apy, Aps, Apg — FAIMapaT KacOeTiHIH
JKaPBIK ONBIFBIHBIH ayIaHbI,
Ap; = 80,005 M?, Ap, = 61,693 M?, Aps = 79,613
M?, Ap, = 61,562 M?, Aps=79,613 M?, Apg = 61,235 M?;
J1is J2: J3y Jar J5y Jo — KBUIBITY Ke3eHiHIETi KYH
paAnaISICEIHBIH, OpTamia maMacel, J;=394 M JTx/M?,
J,=455 M]Ix/M?, [3=902 M]x/Mm?, J,=455 M]x/M?,
J5=902 MJTsx/m?, Js=1009 MJTx/m;
Q,=0,8-0,74- (80,005-394 + 61,693 -
455 4+ 79,613 -902 + 61,562 - 455 + 79613 -
902 + 61,235-1009) = 173461,79 M/Ix

XKbUTbITY Ke3eHIHOEeri FAMApATTHl O KBUIBITYFa
KETKCH SHCPTHs IbIFbIHbL
y _
Qh = (Qh - (Qint + Qs) v é)) ' (5)

By
MYHJ@Fbl V — KOpIIay KOHCTPYKLMSUIAPBIHBIH
KBUTY HHEPIMSICHI €Ce0iHeH KBUTY TYCIMIH TOMEHICTY
KOX(PHUIHUEHTI; YCHIHBUTATHIH MoHI V= 0,8;

& — OKBUIRITY OKyHenmepiHme Kbury Oepymi
ABTOMATTBl  PETTEYIIH THIMIUIK KO3 duUIHeHTI
(TepMocTaTTapel  JKOHE  KipiCiHIEri  OpTallbIK

ABTOMATTBl perTeysiepi O0ap eki KYOBIPJIBI JKbLLY
xyhecinge &= 0,95);

B, — KBUIBITY KypaIapblHbIH HOMEHKIATY PaJIbIK
KaTapbIHbIH HOMHHAJIIBI KBLTY aFBIHBIHBIH
JUCKPETTUIINIMEH,  KOpPIIAYJIapAblH  PagHaTOPIIbIK
ydacKenepi apKpUIbl  ONapiblH KOCBIMINA O KBIIY
LIBIFBIHBIMEH, ~ OYPBIIITHIK  YH-Kaljgapmarsl — aya
TeMIIepaTypachIHbIH JKOFapBUIBUIBIFBIMEH,
KBUIBITBUIMAWTBIH  YiH-Kalnap  apKbUIbl  ©TETiH
KYOBIpIIapABIH  KBUTYy JKOFaITYbIMEH OaiIaHBICTHI
KBUTy OKYMECIHIH KOCBIMIIA JKBUIy  TYTBIHYBIH
eckepeTin kodpduuuent, B,= 1,11 nen kabbliaimpI3.

Q; = (1102533,96 — (218496,96 +
173461,79)-0,8+0,95) - 1,11 = 985704,6 MTx

CranaapTTsl Tepesenep naiaJaHbUIFaH
KOFaMIbIK FUMapaTThI JKBUIBITYFa apHaIFaH
SHEPTHUSHBIH CCETTIK IIBIFbIHbL:

3.pnY
des _ 10 Qh (6)
h Vh " Dd
des 10° - 985704,6 50 1/ (o - °C )
= = k/x/(M° - °C - Toy
h 38725079 4

Fumapartel  JKbUIBITYFa  apHaJfaH  KbLUTY

SHEPTHSCHIHBIH €CENTIK IIBIFBIHBI MOHIHIH

HOPMAaTHMBTEH aybITKy Liamachl +16%-1bl Kypaiiasl.
JeMek, cTaHmapTThHl MIBIHBITAKETTEP Il MaiiiaTaHaThIH
KOFaMJIBIK ~ FUMapaT  JHEPreTHKAJbIK  THIMILIIT
ootipiHIma «Dy (TOMEHAETIATeH) KiIachlHa JKaTaIbl.

Duepeus ynemoeumin Kkacoemmix gicyiienepi o6ap
SUMAPAMMbL  HCHLILIMYEA  HCYMCANAMbBIH — IHepeusl
UBbIZbIHBL

(2) popmyna GolibIHINA YH-KaHTAPABI KETIETY T
€CKepe OTBIPHIIN, CBHIPTKBI KOPIIAY KOHCTPYKIIHSIIAPEI
APKBUTbI FUIMAPATTBIH JKAJIIIbI KLY IIbIFbIHBL:

Q, =0,0864-0,85-5079 - 2844,7 =
1061078,1 MIx

myHzars! K,,=0,85 Br/(mM%-°C);

(5) ¢dopmyna OoliblHIIA >KBUIBITY Ke3€HIHZIET1
FUMAapPAaTThI )KbUIBITYFa KETETIH SHEPTHUS [IBIFBIHBIL:

Q; = (1061078,1 — (218496,96 +
173461,79) - 0,8-0,95) - 1,11 = 839508,4 M]Ix
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(6) dopmyna OOWBIHIIIA KOFAMIBIK FUMApPATTHI
JKBUIBITYFa apHAIIFaH OJHEPIUSHBIH ECENTIK YJIeCTiK
IIBIFBIHBL:

103 - 839508,4

des _

qn = = W =42 KZ[)K/(M3 -°C- Tayn)
FumaparTsl  KBUIBITYFa ~ apHaIFaH  OKBUTY
SHEPTUSICBIHBIH €CEITIK IIBIFBIHBI MOHIHIH

HOPMaTHBTEH aybITKy mamacsl 0% Kypainsl. [Jlemexk,
MeTalul NMpOoQUIBIEPACH JKOHE MXYMCAK CEJICKTHBTI
KaOBIHBI 0ap TOMEH SMHUCCHSUIBIK OHHEKTEH TYPAThIH
SHeprus YHEMIEHTIH KacOeTTiK Kyienepui
KOJITAHATBIH KOFaMIBIK FUMapaT SHEPTHs THIMILTITi
6oiibpiHIIA «C» (KaJIBIITHI) KJIAChIHA XKaTabl.

Hotmxkenepai canmpICThIpa KOHE Tajmail OTHIPHII,
KOFaMJIbIK FMapaTTa SHEeprusl YHeMJeylli KacOeTTik
JKyHenepai KOJJaHFaHAA JKBIIBITYFa KETETIH JKBLTY
SHEPIUACHIHBIH, €CENTiK INBIFBIHEL 8 KJ/(M3-°C-Toym)
TOMEHJETeHI aHbIKTanApl. OchUIaia, FUMapaTThiH
SHeprus TUIMAUTTT Kiacel «D»-man «C»-ra neifin
apTThl, OYI TOYNIKTIH CYBIK YyaKbITBIHAA KBLIY
IIBIFBIHBIH ~ aWTapJIBIKTAall TOMEHAETYre MYMKIHIIK
Oepeni, OKBUIBITYFa JKYMCAllaThlH  IIBIFBIHIAPAbI
yHemzeiini. CoHpIMEH KaTap, jka3za ol OeIMeneperi
JKBUTy OKYKTEMECIH aszalTajibl, CYBIK ayaHbl a3
IIBIFBIHMEH Oanrtayra KOMEeKTece .

Korapsina alThUIFaHIApIBIH Heri3iHze
FUMapaTTapAslH  SHEPrus  THIMIOULCIH  apTTBIPY
HKOJLAAPHL:

- CBIPTKBI KaObIpramap (Tepesenep, ecikrep)
apKBUIBI JKbUTY LIBIFBIHBIH a3aUTY;

- «CYBIK KOMipJepai» a3aury;

- FUMapat JNIEMEHTTEPiHIH GaiimaHbIc

TYHiHICPIHIH TepMETHKAIBUIBIFBIH apTTHIPY;

- XKBUIBITY KYHelepiH 0acKapyabl )KOHE PETTeY/Ii
*Kakcapty, [IOK-iH apTTHIpY;

- FfuMaparTapja  OJKMHaKTaJFaH
naijanany;

JKbLUTY ABI

- D9Heprus yHeMmjeyln KacOeTTiK KyHenepai
KOIIIaHy;

- JKaHApPTBHUIATBIH JHEPTUSHBI MNaiilalaHy >XKoHe
T.0.

FumaparTelH 5SHeprust THIMIUIITIH apTTBIpyFa
OailaHBICTBl JKacalaThlH YCHIHBICTAPABI ATaHTBIH
OoJicak, olap — WHHOBALMSUIBIK KBUTY OKIIAYJAFbIIT
MaTepHaIap bl JKOHE OJapIBIH HeT131HAeT]
KYpBUIBIMIAp/Abl KOJJIaHy, JXaHApTy Ke3iHJe »KaHa
KENAeTy JKyienepi MeH >XaOIOpIKTapblH NaigaiaHy,
YKaHAPTHUIATBIH DHEPTHSHBIH KO3AEPiH KOJIJIaHy.

OTaHIBIK JKOHE IICTENIIK ToXipube »Heprus
YHEMICHUTIH  KENICHII  KOOanblK  MICIIiMACPIiH
(>xoFapbl THIMII JKBUTYy OKIIAayjay, aBTOMAaTTHl TYpIe
PETTEeHTIH KUY JKYHelnepi, JKenaery xyhenepi, xoHe
T.0.) eceOiHeH JKbUTy SHEPTUACHIHBIH IIBIFBIHBIH
alftapibIKTail azaiiTyra 00JaTHIHIBIFBIH KOPCETE .

Kaszakcranma TwiMai  KpUTy  OKIIAYJIAFbINI
MaTepHalliap MEH KOFapbl TEXHOJIOTHSLIap Il KOJJaHa
OTBIPHII, PHEPTUS YHEMICHTIH KemeHl IemiMaepai
JKarmail eHri3y ajJarbl KbUIIApbl SHEPTHS TYTHIHY bl
OKENTAyIp TOMEHACTYTe MyMKIH/IIK OepeTiHi co3ci3.
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CraTbs HOCBSAIIICHA aHAIN3Y BO3MOXKHOCTEH COBEPIIEHCTBOBAHMS yIBTPA3BYKOBBIX TEXHOJIOTUH B IMTUIIEBBIX
MPOM3BOJICTBAaX. B OCHOBE TakmX TEXHOJIOTHH JiexkaT 3(GEKThl B3aUMOJCHCTBHS YNPYrHX KojeOaHWH M BOJIH

3ByKa CO cpeJioi B auanaszone yactot 104-10° I'u.
Abstract

The article is devoted to the analysis of the possibilities of improving ultrasonic technologies in food produc-
tion. Such technologies are based on the effects of interaction of elastic vibrations and sound waves with a medium

in the frequency range 10%-10° Hz.

KiroueBble ci1oBa: aHaans BOSMOX(HOCTCP‘I, COBCPUICHCTBOBAHUC, YJIbTPA3BYKOBBIC TCXHOJIOIUH, IMUIICBBIC
MPOU3BOJICTBA, 3 (HEKThI B3aUMOACHCTBUSI YIPYTUX KOJieOaHUI U BOJIH 3ByKa CO CPEJIOH.

Keywords: analysis of possibilities, improvement, ultrasonic technologies, food production, the effects of
interaction of elastic vibrations and sound waves with the environment.

MoIuHBINA yIbTPa3BYK BbI3BIBAET B JKUJKHUX Cpe-
Jax pan Takux 3(Q(eKToB Kak KaBHTAlWIO, IPHUBOMS-
IIyI0 K OBICTPOMY M Ka4€CTBEHHOMY IEpEeMEIINBAaHHIO
KOMIIOHEHTOB CPEJIbl, SKCTParHpOBaHUE PACTBOPUMBIX
KOMIIOHEHTOB M3 HaXOJSLIUXCA B JKUIKOCTH YACTHULL,
HaOyxaHHe M pa3pylIeHHEe 3THX YacTHI. DTH Koseba-
HUS TIPUMEHSIOTCS IS IPOBEICHUS M MHTeHCH(HKa-
LMY IIPOU3BOACTBEHHBIX IIPOLIECCOB, CBS3aHHBIX B
YaCTHOCTH C IKCTparupoBaHueM. MccnenoBanus, cBsi-
3aHHBIE C NPUMEHEHHEM YIbTpa3BykKa, ObUIM HpOBe-
JIEHbl KaK B TEOPETUYECKOM, TaK M HKCIEPUMEHTalb-
HOM ILJIaHE.

Panee ObIIH NMpeIIpPUHATH HOMBITKA yIBTPA3BY-
KOBBIX UCCIIEIOBaHMH, CBA3aHHBIE C BO3JCHCTBUEM Ha
KUBOH oprann3M. OHM OBUTM OCHOBaHBI CHayajla Ha
YHCTO SMIUPUUECKUX HAOIIONEHHUIX M3-32 OTCYTCTBUSA

HE00XO0MMOT0 000PYZA0BaHNS, PETUCTPUPYIOIIETO U3-
MEHEeHHs BHYTpH KieTkH. OHAKO BCKOpEe OBLIO JOKa-
3aHO, YTO BO3ACHCTBUE yIIbTPa3ByKa HHTEHCHBHOCTHIO
10 10 Br/em? ryOWTeNbHEI U KIeTKH. B Hacrosmee
BpeMsi Juid (pU3MOTEpanuH HCIONB3YIOT 000pyIa0Ba-
HUe, U3Jyyarouiee YJbTPa3BYK HHTEHCHBHOCTBIO He
oonee 0,5 Br/cm? [1].

ODHUM M3 MEXaHM3MOB PEaM3YIOUIUX YIbTpa-
3BYKOBOE€ JKCTParupoBaHHE MO3BOJSIONIEE IMOJIydaTh
XUMHYECKH YHCTBIC 3KCTPAKTHI OMOJIOTHYCCKH aKTHB-
HBIX BEIIECTB M3 MPUPOIHOTO CHIPhS PACTUTEIHHOTO
WJIM )KMBOTHOTO TIPOMCXO0KJIEHUS CBSA3aH C YJIbTPa3By-
KOBOM KaBUTalueH, No0yxaaroneld BOSHUKHOBEHHE B
KHUJIKOCTH, 00TydaeMOl yIbTPa3BYKOBBIMH BOJHAMU,
MyJIbCUPYIOIIKX U 3aXJIONbIBAIOLIUXCS MMy3bIPbKOB, 3a-
TIOJIHEHHBIX TIAPOM, TA30M WK UX CMECHIO.
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Hcnonp3oBaHue yibTpa3Byka B TPOHU3BOJCTBE
3HAYMTENBHO YCKOPSIET MPOIECC dKCTPAKIUH, YBEIH-
YHBACT BBIXOJ ICJICBBIX KOMIIOHCHTOB B JKCTPAKT U
CHIDKAeT ce0eCTOMMOCTh SKCTPAarkpyeMOro BEIIecTRa.

KaBuraimoHHbIe My3BIPEKH 00Pa3yIOTCs IpU 00-
JY9CHUH KUAKOCTH MOIIHBIM yIBTPa3BYKOM H PACIIIH-
PSIOTCS BO BPEMs TIOJIYIICPUOIOB PA3PSIKCHUS U CHKH-
MaloTCs IIOCNIe TIepeXxoAa B OOJNACTh IOBBIIICHHOTO
naByicHUs. IMEHHO 3HEprus, BhIICIsAeMas MPU CXJIO-
TBIBAHUH ATHX ITy3BIPHKOB, TIPUBOJUT K CTOJb 3HAYH-
TEJLHOMY YCKOPCHHIO XUMUYECKUX peaknuii. Konnue-
CTBO H pa3Mep KaBUTAIIMOHHBIX ITy3BIPHKOB 3aBUCST HE
TOJIBKO OT MapaMeTPOB MOJII — WHTCHCHUBHOCTH, Ya-
CTOTHI ¥ 3BYKOBOTO JIaBJICHUS, HO M OT XapaKTePUCTHK
JKUJIKOCTH: BS3KOCTH, ITUIOTHOCTH, TEMIIEPATYPhI, MO-
BEPXHOCTHOTO HATSDKEHHS M IaBIICHHUS Iapora3oBOit
CMECH.

[Toporom xaBUTaIMK HAa3EIBACTCSA HHTEHCUBHOCTD
YIIbTPa3ByKa, HIKE KOTOPOH HEe HAOIIOTAI0TCSI KaBUTA-
LIMOHHBIE SIBJICHU.

[Ibe303neKTpUUCCKUE TPeoOpa3oBaTean odecre-
YUBAOT NpeoOpa3oBaHWE JHEPTUH AIIEKTPHIECCKOTO
MOJISI B MEXaHMUYECKUE KOJICOAHMUs YIbTPa3BYKOBOM Ya-
ctoThl. Miconb3yrotes A1t GOpMUPOBAHUS YIIETPa3BY-
KOBBIX BOJIH B KHIKHX, TBEPIBIX U ra3000pa3HBIX Be-
mectBax. Paboune gactotst ot 20 mo 1000 kI [2].

B mpsmMomyueBoM mpeoOpazoBarene Mbe303JIeK-
TPUUECKHIA 3JIEMEHT MMOMEIAETCSl B IEPETHIOI YaCTh.
C3amu Hero HaXOAWTCS MaTephall MOMJIOKKH, a CIIe-
penu — W3HOCOYCTOHYMBas ()POHTAJbHAS IUIACTHHA.
Ona mpenHa3Ha4YCHA ISl TOTO, YTOOBI HE JIOITYCKaTh
MOPSIMOTO KOHTAKTa KPHUCTa/sIa ¢ BHECIIHUM MaTepua-
J0M. XOTSI HEIIOCPEICTBCHHBI KOHTAKT MpeoOpasyro-
IIEro 3JIeMeHTa ¢ MarepuaioM Obul Obl A dexTHBEH ¢
AaKyCTUYECKOH TOYKH 3pCHUS, CONPUKOCHOBCHHE MO-
JKET IPUYMHATH YIIEPO XPYIKOMY IbE303JIEMEHTY, MO-
9TOMY Ha3Ha4YeHHE (PPOHTAITBHON IIACTHHBI 3aKITF0Ya-
€TCs B TOM, YTOOBI 3aIlMIIATh 3JIEMEHT OT H3HOCA U IO-
BPEXJIEHUH.

B npeobpazoBatene ¢ 3IeKTPOHHONU (POKYCHPOB-
KOH C HMCIOJB30BAHUEM 3aJepkKeK (HOKYCHPYIOT yIIb-
TPa3BYKOBOW JIyd, YTOOBI IOBBICHTH YYBCTBHUTEIIb-
HOCTH B OTIPENIEIICHHBIX 00JacTsax Martepuana. s ta-
KUX TIleJied OpUMEHSIOTCsl  mpeobpazoBaTenu ¢
(doxycupoBkoit. DOKycHpOBKa MHOTOIJIIEMEHTHOTO
mpeoOpa3oBarersi OCYIIECTBISETCS MyTeM KOHTPOJIS
(a3bl BpeMEHHM 3ama3[bIBaHUS CHTHAJa OT Ka)JIOTo
9JIEMEHTA C MOMOIIBI0 COOTBETCTBYIONIUX BPEMEHHBIX
3ajepkek. TeM camMbIM MOXHO MOTU(PHIMPOBATH
(dhopmy 1 HarpaBiieHHE yIbTPa3BYKOBOW BOJIHBI.

B mpeobpazoBarene eMKOCTHOTO THITA KOHCTPYK-
IUsl BKIIIOYAaeT B ce0si CTAllMOHAPHBIN U TOJBUKHBIN
AEeKTPObl. B 0CHOBe paboTHI TaHHOTO TpeoOpazoBa-
TeJs — B3aMMOJICHCTBHE 3TUX 31eKTpo0B. [Ipeodpaszo-
BaTellb EMKOCTHOIO THIIA MOKET JIEHCTBOBATH M KaK
MepeAaTYrK, ¥ KaK MPUEMHHK, 9TO O0YCIOBJICHO BO3-
JICHCTBUEM JIEKTPOCTATUYCCKUX CHJI OTTAJIKMBAHUS U
MPUTSHKCHUS. HAa JICKTPOJBI BCIEACTBUE HANPSIKCHUS
TOJIIPU3AITUH.

VYIIbTpa3ByK B AHANa30HE YaCTOT OT CAMBIX HH3-
KUX U MIPUMEPHO Ji(o)
100 xI['u yaie Bcero moJjiyyaroT, IpUMEHsE MarHUTO-
CTPUKIIMOHHBIE TIPeoOpa3oBaTeNIH, MPEACTABISIONINE
co0oli cepIeYHUK ¢ HABUTOW Ha HeTo 0OMoTKOH. [Tepe-
MEHHBIH TOK, IPOTEKAIOLIHA 1T0 0OMOTKE, CO3JaeT Ie-
PEMEHHOE MarHHTHOE TIOJe, MpeolOpasyromeecs B

SHEPruI0 MarHUTHBIX KojieOaHuil cepaednuka. Cie-
JyeT OTMETHUTB, 9TO 3P (HEKT 00paTuM, TO €CTh €CIIH Je-
(dopMHpOBaTh CEPICYHMK, TO B HEM BO3HHMKAET Mar-
HHUTHOE II0JIe, KOTOPOE BBI3BIBACT B OOMOTKE IOSBIIC-
HHE DJIEKTPUYECKOTO TOKa.

Bce peppomMarHuTHEIE MaTepHAIBI ITOIBEPratOTCs
MeXaHW4YecKoW aedopMaly MpH IMONaJaHWd B Mar-
HUTHOE IIoJie. DTO SBJICHUE HA3bIBACTCSI MArHUTO-
CTPHUKILIMEH M HE 3aBUCHUT OT HallpaBJICHHUsI MATHUTHOTO
nosst. C MOMOIIBI0 MaTHUTOCTPUKIIMOHHOTO OCLIHIIISA-
TOpa MOKHO CO3/]aBaTh MPOJIOJIBHBIC BOJIHBI.

VYIpTpa3ByKOBOE IKCTPArupoBaHHE (IKCTPAKITU)
MO3BOJISIET IOJYy4aTh XMMHUYECKH YHCTBIE 3KCTPAKTHI
OMOJIOTMYECKH aKTHBHBIX BEIECTB U3 IPUPOIHOTO CHI-
PBsl PACTHTEIHHOTO WM KUBOTHOTO MTPOUCXOXKICHUSL.
DKCTpakIys — MPOLEcC W3BJICYCHHUS OXHOTO WU He-
CKOJIBKMX KOMIIOHEHTOB M3 CJIOXHOTO IO COCTaBY ChI-
Pbs C HOMOIIBIO PACTBOPHUTEIIS — SKCTPATCHTA.

DKcTparupoBaHue OMOJIOTMYECKH aKTHBHBIX Be-
IECTB — HanboJee POoJOKUTEIbHAS CTaaAUs repepa-
00TKH CBIpbs. TpasuIMOHHBIE METO/IBI SKCTPAKLIUH He-
PEIKO 3aHUMAIOT Yachl, CYTKH U Jake Henend. Mcnous-
30BaHME  YJIBTPa3ByKa IO3BOJISICT  3HAYHUTEILHO
YCKOPUTD MPOLECC IKCTPAKLUH, YBEIHYUTH BBIXOJ U
CHHU3HTH CeOSCTOMMOCTD IKCTParupyeMoro BEIEeCTBa,
YIYYIIUTh YCIOBHS TPY/A U IOBBICHTH €T0 IIPOU3BOIH-
TeNIbHOCTH[3-5].

Bo3sgeiicTBue ynbTpa3Byka cO34a€T KaBUTALUIO U
TYpOYJICHTHBIC MTOTOKH B JKUIKOM JKCTparcHTe, B pe-
3yJIbTaTe MIPOUCXOMUT ObICTpOoe HabyxaHue MaTepuaa
U PAaCTBOPEHUE COIACPIKMMOTO KIICTKH, YBEIHINBACTCS
CKOPOCTh OOTEKaHWsI YaCTHIL[ CHIPbS, B MOTPAHMYHOM
TUQPY3MOHHOM CcJ0€ BO3HHKAIOT TYpOyICHTHBIE W
BUXpeBbIe MOTOKH. MosekyisipHast AudQy3usi BHyTpU
YaCTHUI] MaTepuaja U B MOTPaHUYHOM TU(HY3UOHHOM
CJI0€ TPAaKTUYECKH 3aMEHSETCS KOHBEKTHBHOMW, 4YTO
NPUBOIUT K MHTEHCH(HKAIMU MaccooOMeHa. B pe-
3yJIbTaTe KaBUTALMH TPOUCXOJHUT paspyLICHUE KIie-
TOYHBIX CTPYKTYp, YTO YCKOpSET MpoLecc Mepexona
TIOJIE3HBIX BEIIECTB B OKCTPAreHT 3 CUET UX BHIMBIBA-
HHUSL

CuunbHble TypOyJIeHTHBIE TeUEHHS, TUAPOMHAMU-
YecKHe IOTOKH CIOCOOCTBYIOT NEPEHOCY Macc, pac-
TBOPEHUIO BEIIECTB, IIPOUCXOUT MHTEHCHBHOE Iepe-
MELIMBaHUE COACPKUMOTO JaXKe BHYTPH KIICTKH, YEro
HEBO3MOXKHO JIOCTHYb APYTMMH CIIOCOOaMH 3KCTpakK-
uu. Kpome Toro, n3MEeHeHHe NaBICHUS IPH CKATHU U
paspsHKEHUH TIPH NPOXOXKICHUHM BOJHBI YIIBTPa3ByKa
MOJKET BBI3BIBaTh d((eKT TyOKH, IPU KOTOPOM YIIyd-
IAeTCs TPOHMKHOBEHHE 3KCTPareHTa B MaTepHall.

B pesynpTaTe Bpems 3aMaudBaHHS CHIPbS IO
JICUCTBHEM YJIbTPa3ByKa 3HAYMTENILHO COKpAIIaeTcs.
Ha BbIXOJ] ISACTBYIOIINX BEIIECTB BIUSIOT HHTEHCHB-
HOCTb W NIPOJIOJDKUTEIBHOCTD YIIBTPAa3ByKOBOTO 00ITy-
YEHUsI, TEMIIEpaTypa YKCTPAreHTa, COOTHOUICHHE Chl-
PBsI U OKCTpareHTa.

U3 chIpbsi MPUPOIHOIO TPOUCXOKISHHS YIIbTpPa-
3BYKOM BO3MOXXHO H3BJIEKaTh NPAKTHYECKH BCE H3-
BECTHBIE COCJMHEHHUS, [IPOLYLUPYEMble PACTCHUSIMH.
[Ipn wcnonb3oBaHMM YIIbTpa3Byka HaOoJaeTcs He
TOJIBKO 3HAYHUTENILHOE YCKOPEHUE MTPOU3BOACTBEHHOTO
TIporecca, HO ¥ YBEJINUYEHHE 110 CPABHEHHIO C JPYTHMHU
CII0CO0aMM 3KCTPArupOBaHUsI BBIXO/1a OCHOBHOTO TIPO-
nykra. Ecian o3BydmBaeMoe ChIpbe IIPENCTaBIISIONIE
c000i1 TPyINIIbI CHJIBHO OJPEBECHEBIINX KJIETOK ILIOT-
HOH CTPYKTYPBI, TO JUISl pOLiecca SKCTPAKIUHU OTIpeie-
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JSIFOLMM [TapaMeTPOM CTAaHOBHUTCSI YHCIJIO Pa3pyILeH-
HBIX K/1eTOK. C yBEIWYEHHEM CTETIEHU JUCIEPCHOCTH
YaCTHUL[ CBHIPbS KOX(PQUIMEHT OTpakeHHs 3BYKOBOH
SHEepPIruy Ha TpaHuIle pasaena (a3 BBUAY OBICTPOI TIpo-
MIUTKU MEJIKOM3MENBYEHHOTO CBhIPbsl SKCTPareHToM 0y-
JeT MHWHUMAIbHBIM, WHTEHCHBHEE IPOUCXOIMT pac-
TBOPEHUE U BHIMBIBAaHHE COJIEPKMMOIO M3 Pa3pylleH-
HBIX KJIeTOK. Clie10BaTeIbHO, TPH 03BYIHBAaHUU BPEMS
9KCTParupoBaHMs COKPAIAETCs.

B Hauane Beka pa3paboTaHa TEXHOJIOTHS MOTy4e-
HHSI BOJIHOT'O 9KCTPAKTa MPOIIOJIHMCA C UCIIOIb30BaHUEM
YIIBTPa3BYKOBOT'O BO3AeUCTBUA [6-8]. JlaHHBIH crioco0
MO3BOJISIET MOJYYUTh BOAHBINA DKCTPAKT IPOIIOJIHCA C
MaKCHMAaJIbHBIM COXPaHEHHEM OHMOJIOTHMYECKH aKTHB-
HBIX BellecTB B dKcTpakre. CorjlacHO M300peTeHUIo
MPOBEICHUE SKCTPAKIINH YIBTPAa3ByKOM B PEKUME Ka-
BUTAllMM B TEYEHHE 2,5 4 HENpEephIBHO IO3BOJISIET
HanboIIee OJTHO N3BJIEYb OMOJIOTHYECKH aKTHBHBIE CO-
€/IMHEHUsI, KOMIUIEKC KOTOPBhIX 00ecreynBaeT He00X0-
JTUMBII YPOBEHBb U CIEKTP CIICHU(PIYSCKON aKTHBHO-
CTH LEJIEBOTO MpoAyKTa. [Ipu MeHbIIeM BpeMEHH JKC-
TPakIKM HE OOECTeYMBACTCS IOJHOTA H3BIICUCHHMS.
I[Tpu 5TOM Ipo1IecC IKCTPAKIMK HAET HE TOJIBKO 3HAYH-
TENBHO OBICTpee, HO U ITPU ropaszio Oosee HU3KUX TEM-
neparypax, 4TO BaXXHO JUIS BEILIECTB, Pa3/araromuxcs
WA OKHUCIAKOMIUXCA TIPU BBICOKHMX TEMIIEpaTypax, B
YaCTHOCTH, AJISI COXpaHEHHs OMOIOTHYECKOIl aKTHBHO-
CTH OEJIKOBBIX COEJIMHEHUH HCXOMHOTO ChIpbs. [Ipume-
HEHHE YIbTPAa3BYKOBOW YCTAHOBKH JUIA IIOJTydCHUS
BOJIHOTO 3KCTPAKTa MPOIOJIKCa MO3BOJISIET IPOBOJAHUTH
AKTHBHYIO 9KCTPAKINIO yIbTPAa3BYKOM Ha MPOTSKCHUN
BCEro Ipolecca, MPH 3TOM CO3JAE€TCS BO3MOXKHOCTD

MOJIy4aTh BOJHBIM DKCTPAKT IIPOIOJUCA C JFOOBIMHU
(dhpakusaMu Tpu pa3HBIX TemrepaTypax[9] .

B skcnepumenTax o ynbTpa3BYKOBOW BOAHOM
skcTpakund BAB u3 aneyTepokokka OBUIO yCTaHOB-
JICHO, YTO IPH UCIIOJIb30BAaHHUH YJIbTPa3ByKa U3 OJHOTO
1 TOTO )K€ KOJIMYECTBA CBIPbS B PACTBOP MHEPEXOIUT
B2,45pa3a  Ooyblle  JKCTPAKTUBHBIX  BEIIECTB
3a Bpems, B 6 pa3 MeHbIIee.

[TpoBeneHHble HCCIEIOBAaHHUS IO IPUMEHEHUIO
YJIBTpa3ByKa A OCBETJICHHS CIUPTOBAHHOTO S0JI04-
HOT'O COKa C MCHOJIb30BaHUEM «OKJIEHBAIOIIET0» MaTe-
pHuana OEHTOHHTA MTOKA3aJIN, YTO CKOPOCTh OCAXKICHUS
B3BEIICHHBIX YaCTHIl HOBBIIIAETCS B 5...6 pas.

Bwmecre ¢ TeM, Ipu yibTpa3ByKOBOM 3KCTpaKLUU
Ha0JII01aeTCs MOBBIICHHAss MyTHOCTh HACTOEB U MOD-
COB, yCTPaHEHHE KOTOPBIX C TOMOIIBI0 OOBIYHOTO IPO-
necca GpuiIbTpoBaHUs Yepe3 QUIIbTP-KapTOH BHI3BIBACT
TpyznHOCTH. Kpome Toro, yCTaHOBIIEHO, YTO IPHMEHE-
HHUE yIbTpa3Byka Ooiiee 3((GeKTHBHO npu 00paboTke
pa30aBiIeHHBIX OoJiee OOBIYHOTO CYCHCH3HM, XOTS VIS
TpeOyeTcst TOCTaTOUHO cllokHOe obopynoBanue [10].

ITpoBeneHHbIe HCCENOBAHMS MTOKA3aIH, YTO BCE
9TH HEJIOCTATKH JIETKO YCTPAHSIOTCS 3a CUeT KOMOWHH-
pOBaHMsl yJIbTPAa3BYKOBOW HKCTPAKIUU C MeMOpaH-
HBIMH IIporieccamu. Tak, mpu QuipTpanuy yepe3 MUK-
pOUIBTPAIIMOHHBIE MEMOpaHBI JTOCTUTACTCS «KPH-
CTalbHas» IIPO3PavYHOCTD 9KCTPAKTOB
C OJTHOBPEMEHHOM XOJIoAHOM crepuwin3anuei. IIpu
9TOM W3 HUX TapaHTHPOBAaHHO YAAISIOTCA MNEKTHH
U Ipyrue KOMIIOHEHTHI, BBINIAJAIOIINAE B OCAT0K IIPU
JUTUTEIEHOM XpaHEHUH HAaITUTKOB.

4 5
3 d
2
- {}ovo
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Pucynok — Yavmpaseykoeoii skcmpaxmop

Hamu npeparaetcst mpoctasi KOHCTPYKITUSI 9KC-
TpakTopa, B KOTOPOH dKCTparupyemMasi CMeCh oAaeTcs
B Kopmyc | ¢ pacrmonoXeHHbIM B HEHl MarHUTOCTPHK-
LUMOHHBIM HCTOYHUKOM YJIbTPa3ByKa B BUJIE KaTyIIEeK 2
1 3 ¢ BO3MOXXHOCTBIO TIOJ[a4¥ HAa HHUX TIOMIEPEMEHHO
TOKa pa3Hoil HampaBieHHOCTH. OOTEeKas ero moJ Jaei-
CTBHEM M30LITOYHOTO JABJIEHHS, OHA MOJJAETCS II0
BCell JJIMHE BO3JEUCTBUIO M3ITyYEHUS MOJ NEHCTBUEM
Yero B MOTOKE Pa3BUBAIOTCS KAaBUTAIIMOHHBIC SIBICHUS
CHOCOOCTBYIOIINE AUCTICPTHPOBAHUIO MUCIIEILTEI ¢ 00-
Jie€ TIOJHBIM BBIJICJICHHUS KCTPArHpyeMOro BEIIeCcTBa
WK o0oTalleHueM JAPYrol 4acTh ra3amu u3 o0paso-
BaBIIUXCS TMY3bIPbKOB. [lokmmass 30HY H3IydaTedns,
4acTh OOOTANIeHHOW CMECH OTIIPABISCTCS B €MKOCTh

JUIst cOopa U OTHPaBKY Ha CIEAYIOLIYIO CTaIuI0 Iepe-
paboTKH 4epe3 eMKOCTb 7, a Ipyras 4acTb, BCIUIBIBAS
Ha TIOBEPXHOCTb, CIIMBAETCS Y€pe3 BOPOHKY 4 M MOCTY-
TaeT B TpyOOIPOBO/I, COETMHEHHBIN ¢ HACOCOM 6. ITOT
HAacoC BO3BpAILla€T CMECh Ha JOMOJIHUTEIBHYIO 00pa-
00TKy 4yepe3 naTpyoox 5.

[Tpu mosmryueHnn SKCTPAKTOB U3 CHIPBS PACTUTENb-
HOTO IIPOUCXOXKAEHUSI YIbTPa3BYKOBBIM JKCTParupo-
BaHWEM HYXXHO YYHMTBHIBATH CIEIyIOIIHE OOIINe MO-
MEHTHI:

Ha 3¢ QEeKTUBHOCTh M JUIMTEIHFHOCTH IIpollecca
SKCTParupoBaHUs OKa3blBA€T BIIUSHHE AUCHEPCHOCTH
CBIPBsSI, TIOATOMY TI€peN IKCTPAKIMEH CHIpbE M3MEIb-
YaroT;
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BBICYLIEHHOE PaCTHTENILHOE ChIpbe HEOOXOIMMO
3aMOYUTS Nepe]] IKCTParupoBaHUEM, IIPOLIECC 3aMadH-
BaHMS 3aBUCHUT OT CKOPOCTH BBITECHEHUs BO3/yXa M3
KICTKH, YISpKMBaeMOro JO TeX IOp, I0Ka He Hpo-
M30UIET €ro pacTBOPEHHE B OKCTPArcHTe;

IpY NPUMEHEHHH YIbTPa3ByKa 3a CUET 3BYKOKa-
MUUBIPHOTO 3(eKTa yCKOpseTcs BBITECHEHHE IIy-
3BIPHKOB BO3JyXa M CO3IAIOTCS YCIOBHS M UX pac-
TBOPEHUS B )KUAKOCTU — BpeMsl, HEOOXOIUMOE IS 10-
JTy4eHUs CHIpbS HY)KHOM KOHIOHWIMH COKPAIIAeTCs B
JECSTKU pas;

P [IPOBEICHUY YKCTPArUPOBAHUS HEOOXOIMMO
00ecreyuTh JOCTYI SKCTPareHTa K Kaxaoi yacTuie —
9TO IOCTUraeTcs NepeMelIMBaHUEM BO Bpems oOpa-
0OTKHM, a TakKe YyMEHBLICHHEM COOTHOLICHHS ChI-
PBE/3KCTPAreHT;

MIOJIOTPEB HKCTPAreHTa B JIOMYCTHMBIX INpeenax
MHTCHCH(HULIUPYET SKCTPArupOBaHKe, OTHAKO HE Cle-
JIyeT TIeperpeBarh dKCTPAreHT, IIOCKOIBKY C yBEInYe-
HHEM TeMIIepaTypbl HAUMHASTCSl HHTEHCHBHOE 00pa3o-
BaHHC Ta30BbIX IMY3bIPbKOB W HWHTCHCUBHOCTL MEPEC-
Ja4yd YJIbTPa3ByKOBOI SJHEPTUH MaacT.

Cnucok JJuTepaTyphl
1. AxonstH, B.b. OcHOBBI B3aMMOJIENCTBHS YIIb-
Tpa3ByKa ¢ «OHMOJOrHYECKUMH OOBEeKTaMu» (yJIbTpa-
3BYK B MEIUIMHE, BETEPUMHAPHUU MU DKCIIEPHUMEHTAIIb-
Holi 6uonorun) / B.B. Axonsn, IO.A. Epmos. M.: U3z-
Bo PI'TY um. H.DO. Baymana, 2005. 300 c.
2. Maracosa, C.A. ITonydeHne cyxoro 3KCTpaKra
M3 KOPHEH JIEBSICHIIa BEICOKOT'O M M3YYEHNE €TI0 XMMHU-
yeckoro coctasa / C.A. Maracosa, H.A. Mutuna, I".JI.

PepxoBa // Xumus pacTuTenabHOro chipbs. 1999. Ne 2.
C.119-123

3. ITateur PD Ne 2055842. Croco0 BbiaeneHUs
¢uKonmaHNHA W3 KICTOK IuaHobOakrepuii / [oprees
K.IO. // ony6i.: 10.03.1996.

4. ITatent P® Ne 2369410. MITK A61M1/36. Crio-
c00 OYMCTKH OHOJOIHYECKOW >KHMIKOCTH OpraHM3Ma
(KpoBH) OT BHPYCHOM HMH(EKIMH IIyTEM COpOLMH Ha
MAarHUTOYIPABIISACMBIX HAHOYACTHIAX U YCTPOMCTBO
IUISL €70 OCYILECTBIIEHHS /

5. ITatent P® Ne 2402923 MIIK A23L1/076. Cro-
co0 TONTy4eHHs] BOJHOTO SKCTpakTa mpononuca / ..
CepxanToB // omy6i.: 10.11.2010

6. Crtoco0 BBIIEJIEHWS JWIUOOB: 3asdBkKa Ne
94017993/ 14(017613) / Kyunn, A.B., Kapmanosa
JLIL., KoponeBa A.A. Pemienue o BblAaue naTeHra ot
17.06.96

7. Patent US Ne 7,300,566. Intern'l Class C10G
15/00. Conversion of petroleum resid to usable oils
with ultrasound / Townsend and Townsend and Crew
LLP Heines; M. Henry // March 17, 2004

8. Patent US Ne 7,504,075. Intern'l Class BO6B
1/00r0 Ultrasonic reactor and process for ultrasonic
treatment of materials / Ladas & Parry LLP // Decem-
ber 11, 2003

9. Patent US Ne 7,504,026. Intern'l Class BO1D
33/70. Ultrasonic solution separation apparatus / Birch,
Stewart, Kolasch & Birch, LLP // July 3, 2007

10. Patent US Ne 7,501,094. Intern'l Class BO1L
3/02. Preparation and characterization of formulations
in a high throughput mode / Teoli, Jr.; William A. //
September 15, 2003

TEXHOJIOI'UA CYIIKHU TPUPOJHOI'O BBICOKO®®EKTUBHOI'O HE®@TECOPBEHTA
HA OCHOBE ITYXA IOYATKOB POI'O3A

IIpomacos C.K.,

K.m.n., doyenm, doyenm xagheopuol uaukoxumuu Mamepuailos u npou3800CmeeHHulx mextono2uti beno-
PYCCKO20 20CYOapCmBeHH020 IKOHOMUUECK020 YHusepcumema, Pecnyonuxa benapyco, Munck

boposuk A.A.,

K.m.n., 0oyenm, doyenm xagedpvi puzuxoxumuy Mamepuaios u npouzso0cmeeHHvlx mexronoauii beno-
PYCCKO20 20Cy0apcmBeHH020 IKOHOMUYecko2o ynugepcumema, Pecnybnuxa benapycw, Munck

Topogvix O.I,

K.m.u., doyenm, nawanonux nabopamopuu QOO «bencneyxomniexm
Mumnckuil 2copoockoii mexunonapk, Pecnybnuxa berapyces, Munck

Anvorcanoe b.A.

Couckamenv advroukmypet I OY Komanono-urnsiceneprozo uncmumyma MYC Pecnyonruxu benapycw, 3a-
Mmecmumens 2enepanvrozo oupexmopa TOO «SEMSER Ort Sondirushiy, Pecnyboauxa Kazaxcman,

2. Hyp-Cynman

DRYING TECHNOLOGY FOR NATURAL HIGHLY EFFICIENT OIL SORBENT ON THE BASIS OF
FLUFF OF COBS OF CATTAIL

Protasov S.,

Ph.D., Associate Professor, Associate Professor of the Department of Physical Chemistry of Materials and
Production Technologies of the Belarusian State Economic University, Republic of Belarus, Minsk

Borovik A.,

Ph.D., Associate Professor, Associate Professor of the Department of Physical Chemistry of Materials and
Production Technologies of the Belarusian State Economic University, Republic of Belarus, Minsk

Gorovykh O,

Ph.D., Associate Professor, Head of the Laboratory of LLC "Belspetskomplekt"

Minsk City Technopark, Republic of Belarus, Minsk
Alzhanov B.

Postgraduate applicant of the GOU Command and Engineering Institute of the Ministry of Emergency Situ-
ations of the Republic of Belarus, Deputy General Director of SEMSER Ort Sondirushi LLP,

Republic of Kazakhstan, Nur-Sultan



Slovak international scientific journal # 52, (2021) 25

AHHOTAIINA

IIpencraBnensl pe3yabTaThl UCCIEAOBAHUS BIMSHUS TEMIIEPATYPhl U CKOPOCTH MPOXOKACHUS CYITUIHBHOTO
arcHra 4cepe3 CJIOH ImyXa Ha KMHCTUKY €ro CYIIKU B KOHBCKHHOHHOﬁ CYHIUJIKE, IJI1 JOCTUKCHHUA BJIAroCoJACpIKa-
HUA 11 % . Omrcana mabopaTopHas ycTaHOBKAa M METOJHMKA MPOBEACHUS NCCIe0BaHuA. B mponecce nccnenosa-
HUN CKOPOCTb BO3J1yXa, paCCUUTaHHAsA HAa IMMOJTHOC CCUCHUC CYHIUIIKU, U3MCHAJIACh OT 0,2 a0 0,6 M/C; TeMIIEpaTypa
Ha BXOJIe B CymImiiKy m3Mensiachk oT 60 1o 100 °C. [TokazaHo, 9TO ¢ yBENUYCHHEM CKOPOCTH CYIIMIBHOTO areHTa
B3 pa3a MakCUMaJIbHasg CKOPOCTh CYIIKHU ITyXa BO3pacTacT B 2 pasa, a yBCJIMYCHUEC TEMIICPATYPhbl CYIIUJIBHOI'O
areHTa Ha BXOJI€ B CYIIMJIKY B 1,5 pa3za yMmeHblIaeT BpeMs cymku 2,08 paza.

Abstract

The results of a study of the effect of temperature and the rate of passage of a drying agent through a layer of
fluff on the kinetics of its drying in a convection dryer are presented to achieve a moisture content of 11 %. The
laboratory setup and research technique are described. In the process of research, the air speed, calculated for the
full cross-section of the dryer, varied from 0.2 to 0.6 m/s; the temperature at the inlet to the dryer varied from 60
to 100 °C. It is shown that with an increase in the speed of the drying agent by 3 times, the maximum drying rate
of the fluff increases by 2 times, and an increase in the temperature of the drying agent at the entrance to the dryer
by 1.5 times reduces the drying time by 2.08 times.

KiroueBble cioBa: IIyX porosa, Bj1arocoAcpKanme, KHHCTUKa CyIlKa, CKOpOCTb CYIIUJILHOI'O ar¢Hra.

Keywords: cattail fluff, moisture content, drying kinetics, drying agent speed.

Beenenne

Kax nucan b.A. Kennep [1, c. 3—4] poro3 otHo-
CHTCSl «K CaMbIM OOBIKHOBEHHBIM, IIHPOKO PAacCIpo-
CTpaHEHHBIM OOJIOTHBIM PACTEHHUSIM». Y porosa HIMpo-
KU apean paclpoCTpaHEeHHUs, OH IIPOU3PACTAET MOYTH
[0 BCEMY 3€MHOMY IIapy, B TOM YHCIIC B TEIUIBIX U
yMepeHHbIX obnacTsx EBpaszum, HOxHoit u CeBepHoit
Awmepuku [2, 3]. Poro3 BcTpeuaeTcst BO Bcex paiioHax
eBporneiickoii vactu Poccuu [4—8], B Ykpaune, Ha KaB-
kase [9]. Poros pacrer mo Geperam Bo1oéMOB, Ha MeII-
KOBOJIBSIX, HA TPAaBSHBIX 00JOTAX, a TAKKe B Pa3HOO00-
Pa3HBIX BTOPUYHBIX CBHIPBIX M MOKPBIX MECTaX: KaHa-
BaX, KIOBETax, 3a0pOLICHHBIX Kapbepax, Mo 000YrMHaM
nopor. Ctebenb poroza 3aKaHUYMBAETCS IMIMHAPHIC-
ckuM nouatkoM. ITouaTku porosa co3peBaer B pa3Hoe
BpeMs B 3aBHCHMOCTH OT PETHOHA IPOHM3pACTaHUS.
ITyx porosa cocTOMT U3 MHOXECTBa MyIIMHOK, KOTO-
pbl€ IUIOTHO YIIAKOBAHBI B TIOYATKH, U TP CO3PEBaHNHU
CaMOIIPOM3BOJIBHO OTAENSAIOTCS OT CTEeONId IModaTKa.
[TymmHKHN pacnonokeHbl BOKpYT cTedist, obecneyrnBa-
fomero ux nuraHueM. Cama IyIIMHKAa COCTOHUT H3
CTBOJIA U BOJIOCHHOK, OOpa3yIoNX JIpEeBOBHIHYIO
CTpYKTYpy. Panee myx, oOpasyromuiics mo Mepe co3pe-
BaHMs OYATKOB, OTAEISIN OT cTeOuIs (pacIyInBaim)
Y UCIOJIH30BAJIM B MPUTOTOBICHUH TJIMHIHBIX cMeceil
JUISL XyJOXECTBEHHOH KepaMUKH, B IEIUIIOII03HO-0y-
Ma)XHOM Tpom3BozcTBe. [lyxoMm HaOMBamM MOTYIIKH,
oJiesiyla, MaTpackl, criacaTeNbHbIEe Mosica, A Moyde-
HHUSL MSTKOTO (eTpa, U3 KOTOPOrO H3rOTaBIMBAIIN
HIJISTIBL, B KyCTapHBIX MacTEPCKHX, ITyX pOrosa, B oIpe-
JIEJIEHHO TpONOpIUY, CMEUIMBalM C LepcThio. B
HacTosiliee BpeMs Imyx 0e3 crebiel mpezsiararoT Hc-
MOJIB30BATh KaK COPOEHT NpH MPOBEAECHUH PadOT IO
JUKBUIAIAN aBapUIHBIX pa3inBOB HE(TH U HedTe-
NPOJIYKTOB Ha BOJHOH nosepxHoctu [10]. B pabore
[11] mpuBeneHb! OCHOBHBIE TPEOOBAHUS, IPEABSBIsIC-
MBI€ K CHHTETHYECKHM COpOEeHTaM: THapo(OoOHOCTS,
BBICOKasi COPOIIMOHHAS €MKOCTh, TIABY4eCTh (CI0co0-
HOCTb yJIep>)KUBaThCS HA TIOBEPXHOCTH BOJIBI), CIIOCO0-
HOCTh K yJepKHMBaHWIO He(TH mocie copOumm, ner-
KOCTb YTHJIM3allU{, YCTOWYMBOCTb K Pa3pyLICHUIO B
BOJIHOW cpenie, BO3MOXKHOCTh MHOTOKPAaTHOM pereHe-
panuu, mpocToTa KCIuTyaTanuy, 3pQEeKTUBHOCTD pa-
OOTHI B IIUPOKOM JTHANIa30HE TEMIIEPaTyp, HE TOKCHY-
HOCTb U 11e7iecoo0pa3Has (onTUMaiIbHas ) CTOMMOCTh. K
MPUPOAHBIM COpPOEHTaM MPEIBSIBISIOT CIEIYIOINe
HanOosee CyniecTBeHHBIE TPEOOBaHUs: COpPOIMOHHAS

€MKOCTb, IUIaBy4eCTh, BO3MOXKHOCTD PET€HEPALUH, T0-
CTYIHAsl yTUIM3ALUA U JUIUTENIbHOE XpaHEHHeE.

YcTaHOBIEHO, 9TO COpPOIMOHHAs €MKOCTh ITyXa
poroza obecneyrBaeTcss CBOOOAHBIM HPOCTPAHCTBOM
MEX]ly BOJIOCHHKAaMH U CTBOJAMHU IIYIIMHOK, a TaKKe
MEXAYy CaMMMM NYIIMHKaMU M cocTaBisieT 1745 1
copbara/r copbenra [12].

[InaByuects myxa coctasiisiet 100 nHeEl, a B HaCcCHI-
LIEHHOM He(Thlo cocTosiHuU - Oonee 120 mueit. [Tyx
MOYAaTKOB POTo3a MOXKHO PEreHepHpoBaTh METOIOM
OT)KMMa, YTO MO3BOJISIET NPOBOJIUTE Oosiee 50 HUKIIOB
ero ucmnoib3oBanus [13].

[Tpu cOope Mo4aTKOB porosa ero Myx UMEIOT IOo-
BBIIICHHYIO BIAKHOCTh. YTOOBI 00€CEeYnTh IITUTENb-
HOE XpaHEHHUe Iyxa, HE0OXOAUMO CHHU3HUThH €T0 BIIaXK-
HOCTH /10 BEJIWYHHBI, IIPH KOTOPOH Pa3BUTHE Ha HEM
MHUKPOOPIaHU3MOB, IUIECEHHU, TPUOOB U APYTUX HEXe-
JIaTeJIbHBIX KHUBBIX OOBEKTOB CTAaHOBUTCS HEBO3MOX-
HBIM.

[TpoBeneHHble HCCIEIOBAaHUS Ha PAaCTHTEILHOM
Macce Mmokasanu, 4to ynayneHue saaru g0 20 % cHu-
KAET CKOPOCTh OMOXMMHYECKMX PEAKIUH M aKTHB-
HOCTb (pepmenTOB. [Ipu Brarocoaep>xaHuu pacTHUTENb-
Horo cbIpbsi 10—14 % nesitenbHOCTD (PepMEHTOB TOJI-
HOCTBIO MpPEKpamaercs, TO €CTh OCTAaHABIUBAIOTCS
BHYTPUKJIETOYHBIE TIPOIECCH, BEAYIIME K pasiioxke-
HUIO JeWCTBYONNX BemiecTB. Kpome Toro, ymeHse-
HHE B PacTUTEIbHOW Macce BJaru HPUBOAWUT K 3a-
JIepKKe U MPEKPalCHUIO Pa3BUTHA B HEHl pa3nUIHbIX
IUIECHEBBIX T'PHOOB MW MHKPOOPIaHM3MOB, KOTOPBIE
TaKXKe CHIDKAIOT KadecTBO ChIpba [14]. [ns 6onbImH-
CTBa BUJIOB PACTHTEIIFHOTO CHIPhSI ONTUMAJIBHBIM BIIa-
rocogepxanueM siBisercs 12-15 %, uyto obecneyu-
BAaeT €ro JIUTEIbHOE XpPaHCHHE.

IHocTanoBKka mpoO1eMbI

ITyx poro3a OTHOCHTCS K PACTHTEIBHOMY CBHIPBIO,
TIO3TOMY /ISl 00ECTIEUEeH U €TI0 JUTUTEILHOTO XPaHEHUS
HEOO0XOIUMBI CBEICHHUS 00 €r0 ONTHMAIbHOM BJIaroco-
JepAKAHUU, TPU KOTOPOM MpPEKpaIlaeTcs pa3BUTUE
IUIECHEBBIX I'pUOOB M MHKPOOpPraHM3MOB. B pabore
[15] aBTOpHI IPOBENH UCCIIEIOBAHUS IO OMPEAEICHUIO
PaBHOBECHOTO BJIArOCOJEPXKAHMSA IyXa porosza IpH
YCIIOBHMU €T0 XpaHEHUs B IOMEIIEHUU C TEMIIEPaTypoi
Bo3ayxa 19 °C u orHocurenapHO#N BiaxkHoctu 49 %.
VY CTaHOBIIEHO, YTO PaBHOBECHOE BJATOCOJACPKAHUE
IyXa poro3a, Ipy TaKuX YCIOBHUSIX XpaHEHHS, COCTaB-
qsieT 11 %. Oto Ha 1 % HUKe MUHUMAJIBHOTO BJIaroco-
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JIep>KaHMsl JUIsl pacTUTENbHOTrO chIpbd [14]. Takum 06-
pa3om, A1 00ecnedeHus! NTNTENBHOTO XPaHEeH! ITyXa
porosza, HEOOXOAMMO €ro CyIIUTb KaK MUHHMYM 10
11 %. Cymka sSBISeTCsI OTHUM U3 OCHOBHBIX TEXHOJIO-
THYECKUX TIPOLECCOB, 00ECIIEUNBAIONINX JTUTEIEHOE
U YCTOMYMBOEC XpaHEHHE PACTUTEIBHOTO CBIPBS.
CyIIKy paCTUTEJIBHOTO CBIPhs Yallle BCETro NMPOBOJAT B
KOHBEKTHBHBIX CYIIWJIKaX. [JaBHOW mpoOIeMoit
CYUIKH SIBJISIETCS CJIOKHOCTh OOECIEeUeHMs OMyCTHU-
MOH TemIepaTypbl 1 MaKCUMaJIbHOM MPOU3BOJUTEIb-
HOCTH cymuiok. [IpeBbllieHue TeMIepaTypsl ChIPbs
BBIILIE TOIIYCTUMOM BeAeT K ero nopue. Mcnonas3zoBa-
HHE CIHUIIKOM MSATKOTO TEMIIEPaTypHOIO pekuma
CYIIKH CHID)KAET IPON3BOJUTENEHOCTD CYIIMIIOK.

Iean ucciienoBanus

Brifop onTumansHOrO pekuMa KOHBEKTHBHOM
CYIIKH, KOTOpBI O00ECHEYHT BBICOKYIO IPOHM3BOJAH-
TENBHOCTh CYIIMIIKH IIPY COXPAHEHNH Ka4eCTBA CHIPhSI
(myxa mo4yaTkoB porosa).

OcHoBHas YaCTh

OCHOBHBIMU ITapaMeTpaMi KOHBEKTHUBHOMN CYLIKH
ABJISTIOTCS: TEMIEpaTypa, CKOPOCTh M BIIAarocojaepxa-
HHE CYLIMJIBHOI'O areHTa, TeMIepaTypa, BIarocojiep-
JKaHMe, TIPUPOJA CHIPhs U ToMHA cyos. K rmaBHOMY
napaMeTpy CYIIKH OTHOCHTCSI TeMIepaTypa CyIINIb-
HOro areHTa. VIMEHHO OHa OIpeneNseT CKOPOCTh
Harpesa ChIpbs U HCHapeHus Biaard. Yem Oosblie TeM-
neparypa CymmnJbHOT0O arcHTa, TM HHTCHCUBHEEC TIPO-
TEKaeT Iporecc cymKkd. MHTeHCMBHOCTH mporecca
CYILIKHU TAaK)K€ 3aBUCUT OT CKOPOCTH IPOXOXKACHUS Cy-
IIMIBHOTO areHTa Yepe3 CIIOH BHICYNIMBAEMOTO Mate-
puana. BelOOp ONTUMAJIBHOTO pEXMMa CYIIKH, OCO-
OEHHO A1 HE M3YyYCHHBIX MATEPHAIIOB, NMPOBOIIT Ha
OCHOBE OKCICPUMCHTAJIbHBIX IaHHBIX I1I0 KHWUHCTUKE
cymkd. [Tox KWHETHKOH CYIIKH IIOHUMAIOT 3aBUCHMO-
CTH pa3IMYHBIX MapaMeTPoB Mpoliecca APYT OT Apyra.
PesynbraThl OIBITOB OOBIYHO TPECTABISIOT B BUJIE
rpaduyeckoll 3aBUCHMMOCTH BIIAroCOJEpIKaHHUsI MaTe-
pHana OT BpeMEHH CYIIKH, KOTOPYIO Ha3bIBAIOT KPUBOK
cymky. Mcnonb3yss KpUBYIO CYLIKH, CTPOSIT KPUBYIO
CKOPOCTH CYIIKH, T.€. 3aBUCHMOCTb CKOPOCTH CYIIKH
OT BJIATOCOZICP)KaHUS MaTepHajia. DTH KPHUBbIE T03BO-
JSFOT ONPEJeNUTh TPOAOIDKATENHHOCT CYIIKH, OIle-
HUTH GOPMY CBSI3U BIIaTU C MAaTEpHAIOM U BBIOPATH OII-
TUMAJIBHBIN PEKUM CYIIKH.

Marepuajbl 1 METOABI
HccnenoBannsi KUHETHKN CYIIKM HPOBOJIMIN Ha
ITyXe porosa, KOTOpkIH ObLI coOpaH Ha Oeperax Bojoe-
MOB MuHcko# ob6mactu. Ilaptim poro3a OputH CO-
OpaHBbI B pa3HBIX MECTaX, B Pa3HOE BpeMsl, IIPH pa3iny-
HBIX TIOTOJHBIX YCIOBHAX. [l MPOBEICHUS UCCIIEN0-
BaHUH NepBOHAYAIBHO OTIpeIeIIsITH
BJIArOCOAEPKAHMEM IIyXa II€pel] HadaloM OIBITOB
(nauanpHoe Bnaroconepxanue) U,. C aToil nensio u3
MApTUH IyXa BEIOMpaIId TpHU 00pasiia, ONpeaesuid ux
HavallbHble Macchl My ¢ TouHocThio a0 0,01 T u cy-
OIWJIN WX B CYIIWIBHOW Kamepe. Ilepmommuecku 00-
pasibl BHIHUMAJIM M3 Kamepbl, U B3BemnBaiu. Korna
Macca NO4YaTKOB HE M3MEHSIIAch B TEUEHHUE TPEX MOCIe-
JIOBaTENbHBIX M3MEPEHUH, MPUHUMAIN €€ KaK Maccy
CyXOro myxa Meyx. OKOHYATENBHYIO Maccy CyXOTO
IyXa ONpeJelsUI KaK cpeHee apu(pMeTHUECKOe TPeX
00pa3mos.
Brarocopepxanuss U, paccuutsiBanu mo ¢op-
MyJe
_My—Meyx

Uy =——-.

— M)

KuHeTHKYy KOHBEKTHBHOM CYIIKH IyXa porosa
OIIPEAEIAIN BECOBBIM METOJOM II0 METOIMKE, pa3pa-
OoTtaHHOH Ha Kadenpe DUIMKOXUMHU MaTepUaioB M
TIPOM3BOICTBEHHBIX TeXHOJIOTHH bemopycckoro rocy-
JApCTBEHHOI0 SKOHOMHUYECKOro yHHMBepcutTeTa. Cy-
HOCTHh METOAMKH 3aKJII0YaeTCs B TOM, UTO OINpEIeIICH-
Has Macca ITyxa IOMEIAaeTcsi B CYLIMIKY THaMeTpOM
80 MM u BrIcOTOM 200 MM (pucyHOK 1). IIpn 3ToM myx
3aI0JIHSIT Bech 00beM cymmiiku — 5. Cymmika nepeq
3aII0JJHCHUEM ITyXOM BMECTE C KPBIIIKOW B3BEIIHBA-
J1lachk Ha Becax ¢ ToyHocThio 0,01 T, a 3aTemM BMecTe ¢
Maccoil, B3sITON Ha uccienoBanue. HkHAs 4acThb cy-
IIMJIKH CONEPKUT Pa3beMHOE COEAMHEHHE, KOTOpOoe
JIETKO ¥ TEPMETHYHO COEAMHSIETCS C TPyOOIpOBOAOM,
MOJBOJSIINM CYIIMIIBHEIHN areHT B Cymmiky. iccieno-
BaHMS IIPOBOJIHIIH Ha J1aO0OpaTOpHOIl yCTaHOBKE (pHCY-
HOK 1). C 1e7pt0 yMEHBIIEHHUS TOTEPh TETJIOTHI B OKPY-
YKAIOIIYIO0 CPEey CTCHKH CYIIMIKU UMEIH TeTJION30JIs-
LUO.

Pucynox 1. — Cxema 1abopamopHoil ycmanosKku
1 — go3dyxodyska, 2 — npubop 011 usmepenus pacxooa 6030yxa, 3 — snekmpureckull kaiopugep,
4 — mepmomemp, 5 — Kopnyc cywunku, 6 — onopHas pewemia, 7 — 1abopamopHwiii mparcgopmamop, 8 — eecul,
9 — kpvuura cywunku nep@opuposannas
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B kayecTBe CYIIMJIBHOTO areHra HMCIOJIb30BalIU
aTMochepHsIi Bo3ayx. [Ipu mpoBeeHNH OIBITOB IPH-
MEHSIM JB€ OJUHAKOBble cymuiakd. OcHOBHasl Cy-
IINJIKA 3aMOTHATIACH ITyXOM C Ha4aJIbHBIM BIIarocozep-
’kaHueM. [lepBoHauanbHO YCTAHOBKY MPOTpPEBalM A0
3alaHHOM TeMmeparypbl. sl 3TOro ycraHaBIMBaJIU
BTOPYIO (BCIIOMOTaTENIbHYIO) CYLIWIKY, 3aII0JHEHHYIO
CYXHM ITyXOM. ATMOC(hEPHBIH BO3yX C 3aTaHHBIM pac-
XOJIOM MOZaBaJId BO3AYXOIYBKOH — 1 yepe3 mpubdop
JUTSL I3MEPEHMS pacXofa — 2 B 3JEKTPUIECKUH KaJIOpH-
tdep — 3, a3aTem B cymmiky — 5. Temnepatypy Bo3ayxa
OTIPEICTSIIN IO TEPMOMETPY — 4, PETYIHMPOBKY OCY-
IIECTBILUIN C MTOMOLIBIO J1abOpaTOpHOTrO TpaHchopma-
topa — 7. Ilocne mporpeBa yCTaHOBKHM A0 3aJaHHOU
TeMIIepaTyphbl, He Mpekpalas nojgady Bo3ayxa, ycTa-
HaBJIMBAJIM OCHOBHYIO (MCCIIEIYEMYIO) CYIIHIIKY BMe-
CTO BCIIOMOTaTeNIbHOM M (pUKCHUpOBaNM BpeMs Havyana
cymkn. Yepe3 3 MHUHYTHI CYMIWIKY OTCOSAWHSUIM OT
TpyOOIpoBO/ia, B3BEIIMBAIM Ha Becax — 8, U BO3Bpa-

manu Ha pabouyee Mecto. Bpems B3BeIIMBaHUS Cy-
Ik coctaBisuio 8—10 cexynn. Crenyromntie 2 u3Me-
PEHUS Macchl CYIIMIIKU € ITyXOM IPON3BOIMIIM Yepes 3
MuHyTHL. [locnexyromme BpEeMEHHBIE HHTEPBAIbI
MEXAY N3MEPEHUSIMH YBEINYHUBAIUCH B 3aBUCHMOCTH
OT Ha4aIbHBIX TAPAMETPOB CYIIKH.

Pe3yabTaTsl H UX 00CyKIeHHE

B nponecce uccienoBaHuil BAMSHUS TeMIepa-
TYpbl H CKOPOCTH IIPOXOXJICHUS CYIIMIBHOTO areHTa
yepe3 CJION MyXa Ha KHHETHKY €ro CYMIKH CKOPOCTh
Bo3/yxa u3MeHnsuiach ot 0,2 1o 0,6 M/c (paccuntana Ha
MIOJTHOE CEYEHHE CYIIMIIKK). TeMmmeparypy Ha BXOJ€E B
cymmiky u3MeHsuu ot 60 no 100 °C.

BimsiHEE CKOPOCTH BO3AyXa Ha KHHETUKY CYIIKH
IyXa MMPOBOAMIM IIPU TEMIIEpaType BO3IyXa Ha BXOJE
B cymmiky 100 °C. HauansHoe BarocogepsxaHue myxa
cocraBisio 0,58 kr Bombl/kr myxa (Kr/kr). B Hawane
OIIBITA IJIOTHOCTh BJIAXKHOTO ITyXa cocTaBisiia 88
kr/M%. KpuBbIE CYIIKH TIPE/ICTABIIEHB] HA PUCYHKE 2.
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Pucynok 2. — Kpusbvie cywxu npu pasiuinslx CKOpocmsax 6030yxa

AHanmu3 KpUBBIX CYIIKH IOKAa3bIBaeT, YTO MpHU
TeMIlepaType BO3/lyXa Ha BXOJIE B CYIIMIIKY /IS CYIIKH
nmyxa /10 paBHOBecHOro Biarocojepxanus 0,11 kr/kr
npu cKopocTy Bo3ayxa 0,6 M/c He0OX0IMMO 3aTPaTHTh
21 munyTy. C yMEHBIIEHHEM CKOPOCTH BO3/1yXa BpeMs
cymku yBenmauBaercs. Tak mpu 0,2 M/c BpeMs CYIIKU

cocrasiseT 39,5 munyTbl. Takum oOpazom, ¢ yBennye-
HHEM CKOPOCTH BO3/lyXa B 3 pa3a BpeMs CYLIKH COKpa-
maetcs B 1,88 paza.

Ha pucyHke 3 u300pakeHbl KPHBBIE CKOPOCTH
CYLLUKH Ul Pa3JIMYHbIX CKOPOCTEH BO31lyXa.
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Pucynox 3. — Kpugvle ckopocmu cywky npu pasiuyHsblx CKOPOCMAX 6030yXd

W3 pucyHka 3 BHOHO, YTO XapakTep W3MEHCHHS
CKOPOCTH CYIIKHM IyXa OOLIMH ISl BCEX CKOpOCTei
Bo3ayxa. B Havane mpomecca CKOPOCTh CYIIKH JTOCTH-
raeT CBOEro MakKCHMaJIbHOr0 3HaYEHUsI, a 3aTeM MOCTe-
MICHHO CHIDKaeTcsl. TakuM o0pa3oM, KpHUBBIE CYIIKH
MOKAa3bIBAIOT, YTO CYIIKH IyXa porosa OCYILECTBIISI-
eTcsl B MEPHOA MAAAIOIIEH CKOPOCTH CYIIKH (BTOPOM
nepuone cymkn) [16—18]. IIpu ckopoctu Bo3ayxa 0,6
M/C MakCHUMyM HacTymnaeT depe3 3 MUHYTHI. [Ipu cko-
poctu 0,4 1 0,2 M/C — COOTBETCTBEHHO uepe3 4 u 6 Mu-
HYT. YBEIMYEeHHE CKOPOCTH CYIIMILHOTO areHra B 3
pasa 1o3BoJISIeT YBEINYUTh CKOPOCTh CYILIKHU MyXa B 2
pasa.

Jlns pacuera BpeMEHH CYIIKH HCIIONB3YIOT MaK-
CHMaJIbHYI0 CKOPOCTh CYIIKH, paduueckas 3aBHCH-
MOCTb KOTOPOH OT CKOPOCTH JBIKEHHUS BO3/yXa Mpesi-
CTaBJICHA Ha PUCYHKe 4. MaTemaruyeckas oOpaboTka
9TOH 3aBHCUMOCTH MO3BOJIMIIA OIYYUTh (hopMyITy Aist
pacueTa MaKCUMAaJIbHOI CKOPOCTH CYIIKH B 3aBUCHMO-
CTH OT CKOPOCTH Bo31yxa (2)

Nmax = 600) + 13, (2)

re Nmax — MaKCHMalbHasi CKOPOCTh CYIIKH, 1/c;
® — CKOPOCTh BO3/IyXa, M/C.
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Pucynox 4. — 3agucumocmsb MakxcumansHOU cCKOpOCMU CyuKU nyxa om CKopocmu 6030yxXd 6 CYUUIKe
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Bausinne Temneparypbl BO3[yXa Ha KHHETHKY
CYIIKH ITyXa MPOBOIIIN IPU CKOPOCTH Bo3ayxa 0,42
M/C ¥ Ha4aJIbHOM Biarocozepkanuu myxa 0,409 kr/kr

0,45

(mtotHocTh 94 kr/mM%). Ha pucynke 5 npuBeeHbl KpU-
BEIE CYIIKH IIPH TemIiepatypax Bozayxa 60, 80 u 90 °C.
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Pucynox 5. — Kpusvle cywiku nyxa npu memnepamypax 6ozoyxa 60, 80 u 90 °C

KpuBble CyIIKH MOKa3bIBAIOT, YTO BPEMs CYLIKH
MyXa JI0 PaBHOBECHOT'O COCTOSIHHSI B MECTE XpaHEHUs
(Temmeparypa Bo3nyxa B xpanwiuiie 19 °C n otHOCH-
TenbHas BIaXHOCTh 40 %) cocTaBisieT mpU TeMIepa-
Type Bo3ayxa B cymmike 60, 80 u 90 °C cootBet-

cTBeHHO — 37,5; 24,5; u 18 MuHyT. YBenumueHue TeM-
neparypsl Boznyxa B 1,5 pasa yMmeHbIaeT Bpems
cymkH 2,08 paza.

Bnusinue TeMneparypbl CyIIMIBHOTO arenTa (Bo3-
IyXa) Ha U3MEHEHHE CKOPOCTH CYIIKH ITyXa MOKa3aHO
Ha pUCYHKe ©.
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Pucynok 6. — Kpusvie ckopocmu cywku npu memnepamypax 6030yxa Ha éxoode & cywuaxky 60, 80 u 90 °C

XapaxTep U3MEHEHHs CKOPOCTH CYIIKH MyXa Ipu
M3MEHEHHUH TeMIIEPaTyPhl CYIIKH aHAJIOTHYCH U3MEHE-
HUIO IS pa3IMIHBIX CKOPOCTEH Bo3ayxa (pUCYHOK 3).

B HauvanbHBIH MOMEHT CYLIKM JOCTUIAeTCsl MAaKCH-
MaJIbHasi CKOPOCTh CYIIKH, a 3aTeM HJET IUIaBHOE ee
cuamwkenne. [lpu 60 °C MakcuMyMm HacTymaeT depes §
MuHYT, a npu 90 °C — uepe3 6 munyT. 13 pucyHka 6
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BUAHO, YTO YBCJIMYCHHUC TEMIICPATYPbl CYIIHUJIBHOT'O

Ha pucynke 7 npencrtaBieHO BIHSHHE TeMIlepa-

areHTa Ha BXOJI€ B CYLIMJIKY B 1,5 pa3a mpUBOOUT K pO-  Typbl CYIIKM IyXa Ha MAaKCUMaJbHYK CKOPOCTh
CTY CKOPOCTHU CYHIKHM OPUCHTUPOBOYHO B 2 pasa. CYLIKU.
35
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Pucynox 7.
3asucumocms MAKCUMATLHOT CKOPOCMU CYWKU NYXA OM MEeMRepamypubl 6030yXa Ha 6X00€ @ CYUUIKY

MaremaTmuaeckas 00paboTka TpauuecKoil 3aBH-
CHMOCTH MO3BOJIWJIA MOJYYHUTh pacdyeTHyio (opmyiy
JUIT MAaKCUMAJIBHON CKOPOCTH CYIIKH ITyXa IIPH pas-
JIMYHBIX TEMIIEPaTypax CYIIKH:

Nmax = 0.472-1 12,5, 3

rie Nmax — MakcuMasbHast CKOPOCTh CYIIKH, 1/c;

t — Temneparypa cymku, °C.

BroiBoabl

1. C yBesMueHHEeM CKOPOCTH CYHIMIBHOTO areHTa
B 3 pa3a Bpems CyIIKH cokpamaercs B 1,88 pasa.

2. YBesMueHHEe CKOPOCTH CYIIWILHOTO areHra B 3
pa3a Mo3BOJISIET YBEINYUTh MAaKCUMAIIbHYIO CKOPOCTh
CYIIKH ITyXa B 2 pasa.

3. VYBenuyeHHE TEMIEpaTypbl CYIIHJIBHOTO
areHTa Ha BXOJIe B CYWIIMJIKY B 1,5 pa3a yMmeHbIIaeT
Bpems cymiku 2,08 pasa.

4. VYBenuueHne TEMIEPATypbl CYIIMIBHOTO
areHTa Ha BXO/Ie B CYIIWIKY B 1,5 pa3a npuBoaur K po-
CTY CKOPOCTH CYIIKH OPUEHTHPOBOYHO B 2 pasa.
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AHHOTAN NS

B ,HaHHOI7I pa60Te MNPEAJIOKCHA TCXHOJIOTNMYICCKAA CXEMaA YTUIMN3allu OTXO040B I/I3,I[GJ'II/II71 U3 MMOJIUOTUIICHA U
MOJIyYESHHS TPaHyJIUPOBAHHOTO CHIPHsSI ISl OTIPABKH Ha IIPEANPHATHS 110 TepepaboTke miactMacc. [lokazaHa pas-
HHUIla MCKAY XAPAKTCPUCTUKAMU Hepepa60TaHHOro " NICPBUYHOI0 MaTepurajia

HOJ’Iy‘IGHLI OKCIICPUMECHTAJIbHBIC TaHHBIC MOATBEPIKIAAOIINC HCO6XO)ZLI/IMOCTL MMPUMEHCHUSA BTOPUYHBIX Ma-
TCPHUAJIIOB U AKTYAJIbHOCTb UX IPUMCHCHUSA. HpOBe,I[eHLI HCOBbITAHUS U MOJYYCHBI JAaHHBIC, XapAKTCPU3YIOIINUC
W3MEHEHHUS CBOMCTB Matepuralia, OTHOCUTEIIBHO IICPBUIHOIO, C KOJIUYECTBOM IUKIIOB €I0 Hepepa60T1<1/1.

Abstract

In this paper, we propose a technological scheme for the disposal of waste products from polyethylene and
the receipt of granular raw materials for shipment to plastics processing enterprises. Shows the difference between
the characteristics of recycled and virgin material.

Experimental data have been obtained confirming the need for the use of secondary materials and the rele-
vance of their use. Tests were carried out and data were obtained characterizing changes in the properties of the
material, relative to the primary one, with the number of cycles of its processing.

KutioueBble ciioBa: nepepadoTka, OTXO0/IbI, MOJIMMEpHbIe MaTepualisl, [IDB/], cBoiicTBa, MOTUAITHIIEH.

Keywords: recycling, waste, polymeric materials, LDPE, properties, polyethylene.

BBenenue

CO60p NPOMBIIIUIEHHBIX OTXOJ0B, KOTOPHIE Mpes-
CTaBJIAIOT OpaK H3AEITNH, NMPOUCXOAUT JOCTATOYHO
MIPOCTO, B TO BpeMsI Kak cOOp KOMMEpPYECKHUX OTXOJIOB
— U3JENIUN T0CTe ITUTEbHOM MIIM KOPOTKOM 3KCIUTya-
TallM¥ ¥ WX TOJrOTOBKA AJIS epepabOTKH B M3JEIHS,
SBIISIETCA OO0JIee CIOKHBIM MPOLIECCOM.

W3nenus, KOTOpBIE TOJy4alOT M3 IOJIMITHICHA
BBICOKOM INIOTHOCTHU:

1. ynakoBOYHBIE ITUICHKH JUISl TIMIIEBBIX POIYK-
TOB,

2. Tapa JuIs MUIIEBBIX MIPOIYKTOB U OBITOBON XHU-
MUH;

3. m3rorosieHue obos0UeK Kabesel, pa3audyHbIe
TPYOKH 1 Jp.

[onyueHne nepeynciIeHHBIX H3IENUH 00yCIIOB-
JIEHO CBOMCTBAMM U I1IEHOM IIOJM3TUIIEHA BBICOKOM
IUIOTHOCTH:

a) CPaBHUTEIFHO HU3KOH CTOMMOCTBIO;

6) xopoluei nepepabaTbIBa€MOCTBIO;

B) BBICOKOH YAapHOH BSI3KOCTBIO (IIPOYHOCTHIO);

I') OTVINYHOH XMMHYECKOH CTOHKOCTBIO;

1) OHOCOBMECTUMOCTBIO

€) BBICOKMMH 3JIEKTPOU3OJISIIMOHHBIMH CBOM-
CTBaMHU.

I'MaBHBIMH MCTOYHMKAMH HCIIOIB30BAaHHOTO IIO-
JIU3TUIIEHA BBICOKOM IIOTHOCTH (BTOPUYHOTO IOJIH-
STHJIEHA BBICOKOH IUIOTHOCTH) SIBJISIFOTCSI: YIIAaKOBOY-
HAasl IJICHKA U ¢MKOCTH JUIS KHUIKOCTEH (OYTBHIIKH).

W3 nuteparypbl M3BECTHBI 00JIACTH TPUMEHEHUS
BropuyHoro [19BII:

1. ynakoBo4Hasl TICHKa JUIsl TUILEBBIX [TPOIYKTOB
(OBIBIIMIT B yIOTPEONCHUH IONUATHICHA BBICOKOM
IUIOTHOCTH XOPOIIO CMENIMBAETCS C TOIHITIIICHOM
HU3KOH MJIOTHOCTH JUISl TIPOM3BOJICTBA IUICHKH, TIpei-
Ha3HAYCHHON JUIsi TOTPEOUTENBCKUX YHNaKOBOYHBIX
MEIIIKOB, MEIKOB JUIsi Mycopa H JIp.);

2. OyTBUIKH, TIpeTHA3HAUYCHHBIE [T XPaHEHUS Cy-
XHMX THIIEBBIX MPOIYKTOB, MOTOPHOTO Macila, MOIO-
LIHUX CPEJICTB U APYTUX OBITOBBIX XUMUYECKUX HPOIYK-
TOB;

3. IOpOKHBIE CTOJOBI, TOPOKHBIE OOPAIOPHI (TT0-
JIy4aloT METO/IOM 3KCTPY3HN);

4. TpyOBI (JUIS TMBHEBOW KaHAJIM3AINH, IpPCHAXKA
B CEJIbCKOM XO3SIHCTBE, I HPUMEHEHHUS B CTPOUTEIb-
CTBE);
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5. Tapa, caJioBbIe OrpaxacHus (TIOIYYarOT TUTHEM
MOJT TABJICHUEM ).

TexHONOTHS BTOPUYHOM IepepaboTKH MIacTMace
3aBHCUT OT OPTaHU3aINH cOOpa OTXOIOB IUIACTMACC U
WX MOATOTOBKH HAa COPTUPOBOYHOM cTaHuuu. Eciu co-
OmpaHHe TMPOMBIIIJICHHBIX OTXOA0B (HEKOHIUITHOHBIX
W3MIeIU U Jp.) U UX KCIOJb30BaHHE HE BCTpEYaeT
TPYAHOCTEH, TO cOOP KOMMEPUECKHUX OTXOJIOB TIACTH-
YecKuX Macc (M37eNnui mocie KCIUTyaTaln), UX Moji-
TOTOBKA, KOTJa TOTOKH CMEIIaHHBIX MaTepHUaIOB B
BUjie OYTBUIOK, IJICHOK W JIP. B COYCTAHUH C MHOPO/I-
HBIMHU TIPEMETaMH II0ABEPTAIOTCS COPTUPOBKE, APOO-

JICHUIO, TTPOMBIBKE, CYIIKE U I'PaHyJHMPOBAHMIO SIBIIS-
eTcst GoJee CII0KHBIM TIpoueccoM. [lonyueHHbIe rpany-
JIMPOBAHHBIE OTXObI IUIACTUYECKUX MAacc HarlpaBJisi-
I0TCS Ha IPEIIpPUATHS 10 UX HepepaboTke, Ha KOTO-
PBIX BBIITYCKA€TCsl 3HAUUTEIBHOE KOJINYECTBO U3IETHN
Pa3IMYHOTO HAMMEHOBaHMS W3 BTOPHYHO Iepepalbo-
TaHHBIX [UIACTMACC Ha OCHOBE Pa3HBIX MOJIMMEPOB.

JKcnepuMeHTAIbHAS YacTh

[MpennoxxeHa TexHONOrMYecKas CXeMa YTHIH3a-
MM OTXOJOB M3JCIHI W3 IOJMATUICHA H IIONYYCHUSA
TPaHyJIMPOBAHHOTO CBHIPHS ISl OTIIPABKM Ha MPEATNpH-
SITUSA TI0 TIepepaboTKe mIacTMace (PUCYHOK 1).

-~ 1 = yex yTHARIUMH,
T 2 - B3BewMBAHME,;
3 - HOMEBAA APODUMKA MOKPOTD PABMONA;

| \

4 = APOMBIBOYHBIA AOTOX

5 = AONONHKTENBHOS NEPEMANMBAHIHE,
6 = NPOMBIBOYHBIA HOTOX

7 = ueHTpobeninan i TEpMUYEC Kas
CYWMAKA,

B - HIMENDMEHKE |

9 - ByHKED ANA XPAHEHMA,

10 - CMECHTEND CHAOCHOND THNA,
11 - AByNUIHEKOBbIR SKETRYASD,
12 - BAHHA OXNAWAEHMA,

13 - cywwnma;

14 - Byneep Ana NpaHeHa

;]
p—y

Pucynox 1. Cxema ymunuzayuu omxo008 uzoenutl u3 noIudMuieHa

C pasnUYHBIX COPTHUPOBOYHBIX CTAHIMH MOCTY-
MAaloT TIOKHA C MPEIBapUTEIBFHO PAacCOPTUPOBAHHBIMH
ractMaccami. [1o mermHoMy KOHBeWepy OHHM IOCTY-
MaroT B yyacTok ytunmzanui (1). ITocne B3BemmBaHus
(2) mpoucxonut mpeaBapuTENbHOE APOOJECHHE B M3-
MeNbYHTeNIe 0 He0OX0ANMOT0 pa3Mepa 4acTull, KOTo-
pBI€ IPOXOJAT YEPE3 CUTO C KOHKPETHBIM Pa3MEpPOM U
dbopwmoii orBepctrii (3). HoxkeBast npoOuiika - 3T0 cTa-
HOK Juis u3MenpueHus. [lociie npoOuiku pasmep va-
CTHI] U3MENBUEHHOTO MaTepuasa nmpuMmepHo ot 50 10
75mMm. lanee mMaTepuain MOCTYNAeT Ha MPeIBAPUTEIIb-
HYIO MOWKY (4), TIe 9aCTHIIbI ITOJIMEpa BCILTBIBAIOT, &
MECOK, KaMEUIKU U T.I. TOHYT U yAaJsI0TCA KOHBele-
poM. Ilocie 3TOro M3MENbYCHHBIH MaTepHall MOCTY-
NaeT Ha JOIOJIHUTENIFHOE IepeManbiBaHue (5),1 Ha J10-
MOJTHUTENBHYTO TPOMEIBKY (6). [lonmumepHast macca me-
peMelaercsi B TPOMBIBOYHOM JIOTKE, Oyarojapsi

JIOTIACTSIM, BpalIaroIIUMcs Ha Barmy. [IpombIBKa ocy-
LECTBJIAETCS II0JaBaEMOM B BAHHY MOIOILIEH MAIIUHBI,
ropssuet Boabl mnpu  60°C. Tlocine oTcrauBaHus
TSDKETIBIE TPUMECH OCAXIAIOTCS Ha JTHE (B TOM YHCIIE U
arJIoMepHpOBaHHBIE YACTHIIBI), & TTOJMMED BCILUIBIBACT
Ha MTOBEPXHOCTh. [IprMecn co THa mepHoIUYecK yaa-
JISIFOTCSI, @ YaCTHULBI TMOJIMMEpa CHUMAIOTCS C MOBEPX-
HOCTH BOJBI M IEPEJAIOTCS PA3TPy30UHBIM IITHEKOM Ha
CymmIbHyI0 yctanoBky (7). Bona, ucnonszyemast npu
OYUCTKE OTXO/J0B, (UIBTPyeTCs OT IIOCTOPOHHHX
BKIIIOYEHUH U TPSI3U U HCHOJB3YyeTCS BHOBb. Takas
LHUPKYIANNS CYIECTBEHHO CHIDKAET PacXox "TeXHOJIO-
ruueckoi” BoJsl. 3aTeM Macca U3 NoJIMMepa NOCTyHaeT
B cuiioc Ha m3Mmenbuenue (8). M3 Hero macca mocrymaer
B OyHKEpHAKOIHTENb (9) A XpaHSHUS, U3 CMECUTEIS
(10) mHEBMOTpaHCIIOPTOM TOAAETCS B IKCTPYIEP
nByxurHekoBblid (11). B skctpynepe marepuman pac-
IUTaBIsieTcs W roMoreHmsupyercs. CBoiicTBa CHIPBS
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BIIMSIIOT HAa KOPPEKTHPOBKY TEMIIEPATYPHBIX PEKHMOB
B TIporiecce padboThl. MaTepualTbHbIN MUIHHIP dKCTPY-
Jiepa OCHAILlEH Npope3aMu, Ui yAAJEHHs BO3IyXa,
ra3a ¥ JeTy4uX BemlecTB. PaciiiaB mocTymaer B 30HY
TpaHyJISILMH, T/1¢ TPOJaBIMBACTCS Yepe3 FOJIOBKY IKC-
TpyZAepa ¢ OTBEPCTHAMH B BHJE JXKTYTOB (AuameTp 2
MM, KonmdecTBO 70 mryk). JKryThl mocie BbIXOHA M3
TOJIOBKH pa3pe3aroTcs CIEMUATFHBIM YCTPOWCTBOM Ha
TpaHyJIbl, KOTOPBIE MOMA/IAI0T B BOAY ISl OXJIAXKICHUS
(12). Hanee rpaHynsl BEICYIIHBaOTCS B cymike (13)

U TIOCJIE OCTBIBaHMS IOJAIOTCS B OyHKEp-HAKOIHTEIh
(14) m manee ciaeqyroT Ha YIAKOBKY B MEIIKH.

Pa3pymeHust mogvMMepHBIX MaTepualioB - CIOX-
HBIN npol1iecc, NPOXOAALIUI IPY 3HAUUTENBHBIX CKOPO-
CTAX JeOpMHUpPOBaHMI U TeMIleparypax, OJM3KHX K
TEeMIIepaType CTEKJIOBAaHUs, KOTAa Marephanl JOCTa-
TOYHO XPYNKHH HEOOXOAMMO IPOBOJHUTH KOHTPOJIb
TIPOU3BOIUTEIFHOCTH HOXEBOH ApoOmiku (3), m3-3a
3aTYIUICHHS ¥ AaXKe TIOJIOMKH HOXKEH.

PoTopHO-HOXKEBO H3METBUUTENh HIDKETIPUBEICH
Ha pUCYHKe 2 .

PucyHOK' 2. Koucmpymﬂm POMOPHO-HOIAHCEBO20 UMETbYUUMEIIA

KoHcTpyK1us pOTOPHO-HOKEBOTO U3MENIBUHUTEIS:
1. MOBOPOTHAS IUTUTA;

2. BIIEKTPO/IBUTATEIb;

3. JIOTOK;

4. pemieTka;

5. poTop;

6. cTarop;

7. Maclio0TpaXkaTeiu;

8. HOXW;

9. OyHKep;
10.Max0BHK;
11.00AIINIHUAKY,
12.macnoapobuTteny;
13.HOXWU;
14.wtynep.

Pucynoxk 3- cymmnka
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Pucynox 3. Koncmpykyus cywunku nOIUMepHbIX Mamepuaios

IIpoiias Bce TEXHOIOTUYECKHUE OTIEPALIMH, OTXO/bI
C IOMOIIBIO THEBMO3arpy34rKa MONajatoT B 3arpy304-
HBIIT OyHKep, HIKETIPUBEACHHBIN Ha PUCYHKE 4.

Pucynox 4. 3aepyzounviii 6ynkep ¢ sopowumenem 08yXuiHeK08020 IKCmpyoepa.
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B texHonoruueckoii cxeme (prcyHok1.3)ucnoins-
3yeTcsl ABYXIITHEKOBBIN 3KCTPYAEp AJIs TOTydEeHUs Tpa-
HYJI U3 OTXOJOB IOJMMEpPHBIX MarepuaioB. B nByx-
IIHEKOBOM 3KCTPYJEpe /1Ba IIIHEKa B LIIIMH/PE Bpalla-
eTcsi HaBCTpedy Apyr Apyry (WiM B OJHY U Ty Xe
cTopony). Temmeparypa mpu nepepaboTke KOHTPOIH-
pyeTcst TepMoMapaMH.

[epepabaTbIiBacMEBIil MaTepHai MOCTYNACT B 3KC-
TpyZAep depe3 3arpy30uHblii OyHkep. ['0TOBEIH MIacTH-
KaT 3KCTPYAUPYETCA Uepe3 rPaHyIUPYIOILYIO WU MPO-
(GUIHPYIOMIYIO SKCTPY3UBHYIO TOJIOBKY.

Ha pucyHnke 5 HmkenpuBeneHa cxeMa JBYXIITHE-
KOBOTO SKCTpyepa.

/

Pucynox 5 Cxema 0gyxwunexosoeo sxcmpyoepa

JIBYXITHEKOBBIMIKCTpYAEp (PUCYHOK 5)COCTOUT H3:
1. xopmyca (1),
2. ntHekoB (2) u (2a),
3. moamumHuKOB (5) u (5a)
4. c mectepHsIMu (4) u (4a),
5. peayxkropa (7), COEANHEHHOTO CO ITHEKOM IIPH
MIOMOIIY LIETTHOM Nepeaauu

6. IPUBOJI AKCTPY/IEPa OCYLIECTBISETCS OT DJICK-
TpoasuraTens (8).

Pacnipenenenue pacriaBa IpOUCXOJHUT B CHELH-
anpHOU Qruthepe Ha cTpeHTu (kryThl). CaMa (riabepa
W3rOTABJIMBACTCS U3 BHICOKOIPOYHBIX HEPIKABEIOLIUX
CTaleil.

Ha pucynke 6 npusezneHa ¢uibepa.

Pucynok 6. Qunvepa

Qdunpepa MpeaCcTaBIcHa B BHIE JUCKA C KaHa-
namu. PacmnaBieHHBIN MOIMMep MPOJABINBACTCS de-
pe3 mIbepy ¢ KpyribIM CEYCHHEM U B BHJIE NPYTKOB
(cTpeHr) moCTymaeT B KaMepy C BpallalolIMMHCS HO-
>kamu. Ouiibepa, BbIIEP)KUBAOIIAs AaBJIEHUE OT 2,5 10
SMH/M2, nomkHa UMETh TOJIHMHY 5-20MM.

Takum 00pa3oM, B BBIITYCKHOW KBaJU(PHKAIIHOH-
HOU paboTe mpeyioxkeHa MPUHIMIHATIBHAS TEXHOJIO-
THYECKas CXeMa YTHIU3AIIH OTXO00B U3JIENINH U3 TO-
JTUATHIICHA, BKITIOYANOIIAsT TPAIUIIMOHHBIE OIEPaIiH.
J1st ynyyiieHus moAroTOBKH OTXOJOB, B TEXHOJIOTH-
YECKYI0 CXEMY BBEJCHBI JOIMOJHUTEIHHO IPOIECCHI
TepEeMaIILIBAHUS HOKEBOW APOOIITKOM, It OoJIee moi-
HOTO JIUCTIEPTUPOBAHHUS, IPOMBIBKHA HA IPOMBIBOYHOM
JIOTKE, TIEpeMEeNTUBAHUE BHICYIIIEHHOTO MaTepuana. 3a-
BEPIIAIOIIUM MPOLECCOM SIBISIETCS TOMOTE€HU3alusl B
IKCTPYAEpe U MOCIeaAyIoNIee TPaHyTMPOBAHIE.

HN3yuyenune pu3NK0 — MEXaHNYECKUX CBOICTB
BTOPHYHO MepepadoTAHHBIX MJIACTMACC HA OCHOBE

MOJIM3THJIEHA BBICOKOH MIOTHOCTH U MOJIMITHIIEHA
HU3KOM MJIOTHOCTH

B oM ciryuae, koraa cBoicTBa BTOPUYHOTO HOJIH-
Mepa OJIM3KU K HCXOTHOMY TOJIMMEPY MOKHO HCIHOJIb-
30BaTh TaKHe TEXHOJOTHYECKHUE MPOIECCH, KaK JIUTHE
HIOZ IaBJICHUEM, DKCTPY3Usl, KOMIIPECCHOHHOE IIPECCo-
BaHMeE, SKCTPY3Hs C pa3LyBoM, KaJaHAPOBaHHE, TEPMO-
¢dopmoBanue, porannonHoe ¢popmoBanue. B Tom ciy-
Yae, KOr/la CBOWCTBA BTOPHYHBIX IUIACTMAcC OTJIMYa-
IOTCSI OT HCXOJHOTO TMOJMMEpa, MPEIIOYTHTEIbHBI
TaKHe TEXHOJIOTMYECKUE MPOIIECCHl, KAK METO/ JIUThS
IOZ IaBJICHUEM, DKCTPY3HSL.

B kauecTBe 00bEKTa HCCIIEOBaHUs BHIOPAHBI OT-
XO/Ibl YIIAKOBOYHOM TUICHKH IS TIMIIEBBIX MPOAYKTOB
Ha OCHOBE IOJMITHJICHA BBICOKOH IUIOTHOCTH M OT-
XOJ/IbI CENBbCKOXO3HCTBEHHON IUIEHKH Ha OCHOBE I10O-
JMU3THIIEHA HU3KOW TIOTHOCTH. OOpa3ubl I NCTIBITA-
HUSI U3 OTXOJIOB MOJIMATHIICHA 110CTIe U3MEIbYCHUS 110-
CTyNaly B LWJIMHIP JBYXIIHEKOBOI'O JIAOOPATOPHOTO
9KCTPYAEPA U MOJBEPTAINCH TOTIOJHUTEIBHOH IKCTPY-
3uM. MakcuManpbHoe 4HCIO  0OOpPOTOB  INHEKa
50006/mun, L/D= 20, nnamerp mHexoB 19mM. Temre-
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paTtypa Kaxaoll CeKIUM LUIMHIpPA YIPaBISETCs OT-
JenbHO. Bomp LUIMHIpPA YCTaHOBJIEHBI TEPMOUYB-
CTBUTEJIbHBIE IAaTYUKU (TepMomapsl) Uil U3MEPEHUs
temneparypsl. Pasmeps skcrpynepa MP 19CH ¢upmsr
APV Baker Limited (AHrnms), npeHa3HaYeHHbIH 115
MPOM3BOJICTBA IUTACTHUKOBBIX M3JEIHH, CO IIKadom
YIIpaBJ€HUs, BOASHOW BAHHOM U JIOTKOM JJI U3JEIUI
paBHa 3,5 M, KOIMYECTBO CTPEHT paBHO 3 (Ha BBIXOJE
SKCTpyZlepa YCTaHOBJEGHAa CTPEHroBas TOJIOBKA —

HacaJka ¢ auameTpoMm oTBepctuid 3,2 wiu 1,6 mMm).
ITpou3BOAUTENBHOCTE OT 3 10 25 Kr/9ac.

[IpoBeneHsl Hccne10BaHNs CBOWCTB BTOPUYHO I1e-
pepaboTtarHOTO TIONIMMepa. UHCIIO0 MUKIOB 3KCTPY3HH
— J@Ba, T.e. MOJIYYEHHBI MaTepuan Mocje MEepPBOro
OUKJIa TIOABEPTAIH IIOBTOPHOM AKCTPY3UH. TakuMm 00-
pa3oMm, ¢ y4€TOM IIEPBUYHOM MepepabOTKU YHCIIO IIHK-
JIOB 3KCTPY3HUHU COCTABIIIO TPH IS TOIMITHIICHA BBICO-
KOM IUIOTHOCTH U J{Ba JJIS TOJIMATHIIEHA HU3KOM IUIOT-
HOCTH.

Tab6muma 1.

OU3MKO — MEXaHUYECKHE CBOICTBA MaTepHalia U3 OTXO0B MOJIUATUIIEHA BEICOKOU TNIOTHOCTH U MOJIUATUJICHA
HHU3KOM IIJIOTHOCTH.

IMoam>»THIeH BLEICOKOH MIOTHOCTH
(IIDBII)

Ne |[[ToxkazaTean Hexoaubiii Hucno unKIoB

./ nepepadboTKH

.

1 2 3

1 |IlnoTHOCTL, Krim* 955 970 965 970

2 |Temmeparypa maasiaenus, °C 125 128 123 125

3 |Boaonornomenwne 3a 1S 51072 S¥10 2 [ %10 * | 5*10 *
CYTOK, Yo ,APH H.Y.

4 |IIpouyHOCTE NPH PACTAMKEHHN, 30.1 28.8 29.0 30.0
MiIla

5 | OrHocHTeNbHOE ¥VIIHHEHHE 300 210 200 180
npH paspbise,%o

6 [Moayae YOPYrocTHu npH 596 570 570 565
pacrsawennn, Mila

7 |¥Vaapuasa BAIKOCTE C 28 24 24 23
Haapezom, K /x/Mm*

8 |Teepaocte mo llopy, ycu.en. 54 51 49 47

9 | TpemHHOCTOHKOCTE, ¥CILE. 7.3 7.2 7.3 7.1

10 IITP, i/10 Mmuan 9 7.4 6.8 6.1

IMoaHd>THIeH HHIKO0H NI0OTHOCTH

(IT3HIT)

1 (MpouyHOCTE NPH PACTHAKEHHH, 154 15 15,1 —
MiIla

2 | OrHOCHTENLHOE VIJIHHEHHE 575 500 485 —
npH paspbise,%o

OneHKa peoJIOrHYecKUX CBOHCTB PacijaBoB
NMOJIMMEePHBIX MaTepHATOB
Peosiornueckue CBOMCTBA MOJIMMEPHBIX MaTepHa-
JIOB OLIEHWBAIOT 110 3HAYCHUSIM PEOJIOTHYECKUX Tapa-
METPOB, BXOISIIUX B PEOJOIMYECKOE YpaBHEHHE CO-
CTOSIHHS1, KOTOPOE OTHCHIBAET J1e()OPMAIIMOHHOE ITOBe-
JeHHe TOJIHMMEpOB B IIpoliecce HX MHepepaboTKU B
TOTOBYIO MpoayKiuio. OnHUM U3 HanboJiee 4acTo uc-
MOJIb3YEMbIX Ha MPAKTHUKE PEOJIOTHYECKUX YPAaBHEHUI

COCTOSTHUS JIJISI TIOJIMMEPOB SIBJIICTCS CTETICHHOE PEeo-
JIOTHYECKOe ypaBHEeHWe (Win ypaBHeHue OcTBaibaa
ne-Buiist), KoTopoe UMeeT CleayIONIHi BUI:

r=m-y", )

F}IG mun - peonornquKI/Ie HapaMeTpH B CTCIICH-

HOM peoJIorHueckoM ypaBHeHuH (1), KoTopsle orpese-
JIIOTCA B Hpouecce HpOBe)IeHI/Iﬂ peonomquKHx Hc-
MBITAHAA ~ PACIJIaBOB  MOJIMMEPOB; T -HANPSKESHHE

cnsura ([la) u }}- CKOpOCTh casura (¢ 1), KoTopele
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BO3HHMKAIOT B MOJMMEpax B MpoOLEcCe UX Peosioruye-
CKHX MCIBITaHUM.

[Tapamerp M HazbiBaeTcss KOAPQPUIMEHTOM KOH-
CHCTEHTHOCTH, XapaKTEpU3yeT BSI3KOCTHBIE CBOICTBa
MIOJIMMEPOB ¥ UMEET pa3MepHOCTh - [1asc . Ilapamerp
N sBisieTcss 0e3pa3MEpHBIM M XapaKTEPU3YeT CTETCHb
OTKJIOHEHUs PEOJIOTMYECKOT0 IOBEACHUS MOJIUMEPOB
OT PEOJIOTHYECKOTO MOBEACHHUA HBIOTOHOBCKUX JKHJI-
kocreit. [Ipu n=1, ypaBHenue (1) Oyner npencraBisiTh
co0oli m3BecTHOE ypaBHeHHE HbI0TOHA, KOTOpOE OIH-
CBIBACT PEOJIOTHYECKOE MOBEICHHE OOBIYHBIX BS3KHX
JKUJIKOCTEH (BOJbI, MUHEPAJILHBIX Macell U T.1.):

Harpesarean

rz?]o(T)-j?, @
e 770 (T ) - HBIOTOHOBCKAasl BA3KOCTb (Ha'c),

3aBUCSIIAS OT TEMIIEPATYPBHI.

Jlis HaxoKJOEHUE PEOJNIOTHUECKHX I1apaMeTpoB
(M, N) HCTIOB3YIOT CrieNUAIbHEIC TIPUOOPHI, Ha3bIBaC-
MBbI€ BHCKO3MMeTpamu. CxemMa OJJHOTO U3 BHJOB BHC-
KO3UMETPOB, Ha3bIBAEMBIX KalMJUISIPHBIMHU, IIPEICTAB-
JIeHa Ha PUCYHKE 7.

[

Pabouas kamepa

mnve

Hopuens

ey
B
ik

:
L
Kanmuuisp /

53
B
o3

E
3
2]
3
i
.

PacniaB nmoniumepa

Pucynox 7 Cxema kanuniapnozo guckozumempa

B xoze npoBeieHus PeOJOrHYECKUX UCIBITAHUI
Ha TaKOM THIIE BUCKO3HMETPOB, B Ka)XKZIOM OIIBITE pac-
IUIaB MOJMMEpa, HATPETOTo A0 ONpEJeNIeHHON TeMIle-
patypsl 7, ¢ MOMOIIIBIO TPy3a MPOAABIHBAIOT Yepe3 Ka-
HJLISIP, 3aMepsisi, IPH 3ToM: Bec Tpy3a G (#); mepeme-
ieHue (xon) mopiuss |(m) (uau Maccy BBIIAaBICHHOTO
U3 Kamujuisipa UCIbITYyeMoro nonuMmepa Muoaumepa (2) );
BpeMs NepeMelIeHHs TIOpIIHS (BpeMs BbLIABIMBAHUS
nonumepa) tuep (¢). [lpu 0HOM U TOI XKe TeMmeparype
HPOBOJISAT CEPHUIO OIBITOB, UCTIONB3YS B KAXKIOM H3 HUX
pasiuHbIe 0 BennuuHe rpy3sl G ().

C uenplo HaXOXKICHUS JUIS HCITBITYEMBIX TTOJIMe-
POB MCKOMBIX PEOJOTMYECKHX IapameTpoB (M u N) B
peosorumdeckoM ypaBHeHuH (1), cHadama mpoBoasT 00-
paboOTKy MOJIyYEHHBIX IKCIIEPUMEHTAJIbHBIX JaHHBIX, a
MUMEHHO: JUIsl K&)KJJ0TO OMBITA [0 SKCIICPUMEHTATbHBIM
JIAHHBIM PAaCCUMTHIBAIOT 3HAUCHHE HAMPSKSHUS CIIBUTa

- TW , BOBHHUKAOMIETO B MOJUMEPE HA CTCHKC KaIluI-

JsIpa B MPOIIECCE €ro TEUYCHUS B KaHaJle Kamwuisipa, U
3Ha4YeHHEe CKOPOCTH CIBHra MOJMMEpa Ha CTEHKE Ka-
nwuisipa - Y/, . JUis pacuera 5TUX XapakTepUCTHK UC-

IMOJIB3YIOT CJICAYIOUINE 3aBUCUMOCTU:

G Fean
r = .3
2 ®)

W .
NOPULHA Kan

. NOpuiLHs
7/W = 3 58071
ﬂ' . .
Kan nep
. 4.Q 4-M noaumepa
7/ = = ,(4)
W r3 T r3 P -1
Kan kan "TOT “pep

ra€e Spopums - TUIOMIAb TOMEPEYHOTO CEUEHHS
nopiss, a | - ero xox;

Fean U lgan - PaZNyC Kanmuuisgpa v ero JJIMHa cOOT-
BETCTBEHHO;

Q - 00ObeMHBIN pacxoj IOJMMEPA B KaMILIAPE
(m*/c);

/O nox -INIOTHOCTH TOJMMEPa MPH TEMIEPaType
ucnerTanus(2/ms)

(crpaBOYHbIE [JAHHEIE).

Tenepb, BHIYUCIEHHBIE IJIS1 KKIOTO U3 OMBITOB
3HaYCHUA map 7, w ]/W MO>XHO HMCHOJIb30BaTh JJIs

onpeziesieHUs] UCKOMBIX PEOJIOTHYECKUX IapamMeTpoB
(MU n) myreM perpecCHOHHOrO aHalli3a PeoJIOTHYe-
ckoro ypaBHeHus (1). [Ipu BBIIONHEHUH PErPEeCCHOH-
HOTO aHaju3a 4Yalle BCero MCIOJb3YIOT MaTeMaTHie-
CKUI METO/Jl, KOTOPbI Ha3bIBAE€TCS METOJJOM HaUMEHb-
mux kBampatoB. C 3TOH Ienbio, a TakkKe C IEebIo
MOCTPOEHHSI KPUBOM TEUYEHHUS HCHBITYEMOIro IOJH-

MEpa, T.€. INOCTPOCHUSA 3aBHUCUMOCTH T = f( 7/),

MOXHO HCIOJb30BaTh IPUKIAJHON NPOrpaMMHBIN
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nponykt "PARSTU". [l aBTOMaTH3MPOBaHHOTO pe-
IICHUS 9THX 3aJa4 B OJIOK BBOJA MCXOIHBIX ITaHHBIX
JJAHHOTO MPOTPaMMHOI0 HPOJYKTa MOCJIEH0BATEIHLHO

BBOIATCA PACCUUTAHHBIC IaphbI 3HAYCHUM TW - 7/W .

KonnuecTBo nap Takux 3HAYCHU I OIPCACIIACTCA KOJIN-
YECTBOM IIPOBEACHHBIX OKCIIEPUMEHTAJIBHBIX HCIIBITA-

HUH NIPY pa3IU4HBIX Tpy3ax. YeM mmpe quanasoH Hc-
MIOJIb30BaHHBIX B OIBITAaX TPY30B, TEM B OoJice MHUPO-
KOM HHTEpBaJle CKOpPOCTeH caBura OyJer ImojydeHa
KpHBasi TEUCHMS HCIBITyeMoro Mmarepuana. Ha pu-
CyHKe 8, Ui mpuMepa, npuBeneH uHTepdeiic Onoka
BBOJIa MCXOJHBIX JAHHBIX MPOTPAMMHOTO MPOIYKTa
"PARSTU".

PHENMAJHAA NPOrpaMMa ANA ABTOMATHIHPOBAHHOrO PACMETA NMAPAMETPOE CTENEHHOrO
PEOOrH4ecKoro YpagHeHWA N0 Pe3YLTATAM BHCKOIHMETPHYECKHX
HCMWTAHHA PACNAABA NOAMMEPHOTO WAaTEPHANa

BeeHTe KOAHYECTBO 3IKCNEPHWEHTANLHMX TOMEK HA CHATOR KRHBOW
TEYEHHA HCMWTYEMOR NONHWEPHOR cPegw n=? 3

BeeguTe NONYYEHHHE 3KCNEPHMEHTANLHME AAHHME:

CkopocTe cagura and 2 -n toykd [1/c] =? 8.5
HanpAxenwe caeura ana 2 -# toukd [Mal=? 3778

CkoPOCTE CABMra AA 3 —H TOYKH

[1/e] =? 1

HanpAxenne caeura gna 3 -# touku [Mal=? 5168

CkopocTe cagMra ana 3 - toukd [1/c] =? 18
HanpAxenwe caeura ana 3 -# 1oukH [Nal=? 1266860

Pucynok 8. Unmepgheiic 610xka 6600a ucxo0mblx OAHHBIX NPOSPAMMHO20

npooykma "PARSTU"

Hcnone3ys 3arpy’keHHbIE JaHHBIE, TPOTPaMMHBIH
MPOIYKT NMPOBOANT PETPECCHOHHBIN aHAIN3 U B aBTO-
MaTH3UPOBAHHOM PEXHMMe BbIUUCISIET Haubosee Bepo-
ATHBIC 3HAYCHUS MCKOMBIX PEOJIOTHMYECKUX ITapameT-
poB (Mu N) JUIA UCTIBITAHHOW HOJIMMEPHOH Cpersl, a

HTOTOBbH MPOTOKOMA
BHCKO3HMETPHYECKHX HCIbITAHHA

18" 3

PeaynnTaTe 0BpaBoTKH
IKCMEPHMEH TANEHWX AAHHLIX :

TaK)Ke CTPOUT MO HaNIEHHBIM MX 3HAUYCHHSM KPHBYIO
TEUCHHMS UCIBITAHHOTO TTOJMMEpA, T.€. CTPOUT 3aBUCH-
MocTtb (1). st mpumepa, uHTEpdEic UTOroBoro mpo-
TOKOJa paboTel mporpaMMHoro mponaykra "PARSTU"
MPEJICTaBJICH Ha pPUCYHKE 9.

Kpveas TEYEHHS MCNHTYEMDIA C 21k

CxopocTe caeura [1.cl

KoadfuupeHdT KoHcHoTeHTHOCTH: m = 5.018E+B3 [Maxc™nl
bezpazmepHuii noxazatens cTenedd: n = 4.83E-61

Mporpamma paboTy IaKOHUMAA':

Pucynok 9. Unmepdheiic umoeosoeo npomokona pabomul npocpammHo20o

BbIXOJ, H3 MPOTPAMME —> [Escl

npooykma "PARSTU"
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CpaBHMBasi KpUBBIE TEUCHUS ISl Pa3IMYHBIX HC-
TIBITAHHBIX MOJMMEPHBIX CPE JIETKO CETIaTh BBIBOJ 00
UX PEOJIOTHYECKUX CBOMCTBAX, a HalICHHbIE 3HAYCHUS
UX PEOJOTHYECKUX MapaMeTPOB MO3BOJISIOT PEIIaTh
pa3MyHbIe TEXHUYECKUE 3a/1a4i, KaK B 00JIaCTH KOH-
CTpYHPOBaHUS 000pyIOBaHUS IS IepepadOTKHU ITOITH-
MEpOB, TaK M ISl OLEHKH TEXHOJIOTHYECKHX MapameT-
POB B pean3yeMBbIX MpoLeccax UX MepepadoTKH.

3aki0ueHne

B pesynerate BBITOTHEHHOW pPa0OTHI HAa TeMy
«VccnenoBanue BIUSHUSL MHOTOKPAaTHOM IIepepadoTKH
Ha CBOIcTBa OMOCOBMECTUMBIX MTOJIMMEPHBIX MaTepHa-
JIOBY:

1. mpeayoxKeHa TEXHOJIOTHIECKas CXeMa yTHIIN3a-
IIUM OTXOJIOB M3JIEJIUH U3 MOJMITHIICHA;

2. IPOBEIEHO U3y4eHNE (PU3UKO — MEXaHNIECKUX
CBOWCTB BTOPHUYHO HepepabOTaHHBIX MaTepualioB Ha
ocHoBe [I9BII u ycTaHOBIEHO M3MEHEHHE TONBKO 3-X
nokazatesneil u3 10 mocie 3-X IMKIOB epepadoTKH;

3. mpoBeneHo u3ydeHne PU3NKO — MEXaHMIECKUX
CBOMCTB BTOPHUYHO NepepabOTaHHBIX MaTepualioB Ha

ocHoBe [IOHII u ycTaHOBIEHO CHUKEHUE OTHOCUTEIIb-
HOTO yIUTMHEHUS TIpH pa3psie Ha 15%.

BrIBOI: MCCaEAOBAaHHBIE OTXOABI U3 MTOJIMATHIICHA
MOJKHO HCIIONIB30BATh IJISI M3TOTOBJICHUS PAa3IMIHBIX
U3JCNUN — Tapa, CaJoBble OTPAXKICHUSA, TUIACTHKOBAs
MeOenb W [pyrue aHaJOTHYHBIE W3IeTus (BO3-
M0kHO 100 % KCIONBb30BaHHBIX OTXOJI0B) MM APYTHX
n3eNui Jo0aBIIeHHEM K HCXOJIHOMY IMOJUMEPY B KO-
mmuectse 20-50 %.
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B Hpe,I[HO)I(CHHOﬁ pa60Te pa3pa60TaHa MCETOAMKA OIPEACIICHUA a}:[Fe3HOHHOI>i MNPOYHOCTH CHCIUICHUA MTOJIN-
MEPHOI0 MOKPBITHS C METAJLINYECKOH OCHOBOM.

[Noxazana HEOOXOIUMOCTh y4eTa BIUSHHS CPEIbl M TEMIepaTyphl (peaibHBIX YCIOBUH SKCILUTyaTal[un) Ha
AATE3MOHHYIO TPOYHOCTH 3allIUTHBIX KOMIIO3UTOB.

HOJ’Iy‘ICHBI OKCIICPUMCEHTAJIbHBIC JTAHHBIC TOATBCPIKAAIOIINC H€O6XOJ1[I/IMOCTB MIPUMCEHCHUA criocoba u aKTy-
AJIBHOCTD €10 IPUMCHCHU. HpOBeI[eHI)I HCHBITaHUA U MOJYUCHBI PE3YJIbTAThI CBOICTB 3aIIUTHBIX HOKpLITI/Iﬁ JJIs1
MOJITBEPKJIEHUS JAHHON METOMKHU.

Abstract

In the proposed work, a method is developed for determining the adhesive strength of the adhesion of a
polymer coating to a metal base. The need to take into account the influence of the environment and temperature
(real operating conditions) on the adhesive strength of protective composites is shown.

Experimental data have been obtained confirming the need to apply the method and the relevance of its ap-
plication. Tests were carried out and the results of the properties of protective coatings were obtained to confirm
this technique.

KiroueBble coBa: aaresusi, HOKPHITHE, 3aIIUTHOE MMOKPHITHE, KOTE3Us, afacopOrwst, aud dys3us, HopMaib-
HBIN OTPBIB, XUMHUYCCKHU aKTUBHAsA Cpeaa, IPOHUIIAEMOCTD, 3allIUTHBIC CBOﬁCTBa, OTPLIB, NOJIMUMEPHOC IMOKPLITHUE.

Keywords: adhesion, coating, protective coating, cohesion, adsorption, diffusion, normal separation, chem-
ically active medium, permeability, protective properties, separation, polymer coating.
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BBenenne

[lomumepHble  KOMITO3WIMOHHBIE — MAaTepHAIIbI
(ITKM) ¢ xaxapIM roJioM Bce OoJblle HaXOIsT CBOE
MPUMEHEHHE B PA3NUYHBIX OTPACIAX MPOMBIIUICHHO-
CTH JUTS 3aIlIUTHI TEXHOJOTHYSCKOTO 000PYIOBaHUS OT
Kopposuu. McciemoBanich MMITOPTHBIE MaTEpHAEL.
Takue MaTepuasnbl 3a4acTyI0 UCHOIB3YIOTCS U ISl pe-
MOHTOB IPOMBIIIICHHOTO OOOpPYIOBaHHSA: EMKOCTH,
0aku, TAHKH U pe3epByaphl, TCINIOOOMEHHOE 000PYIO0-
BaHHUE (KOHIICHCATOPHI, TIOAOTPEBATENH, HACOCH, Typ-
OUHBI) U T.IL.

[Ipu 3TOM HY>KHO IMETh YETKOE TPE/ICTABIICHIE O
CPOKaXx CIIY>KOBI M MPOYHOCTHBIX XapaKTCPUCTHKAX Ta-
KuX peMOHTHbIX [TKM.

OnHoii u3 obnactedt uccienopanus [1KM sBs-
eTCsI I3Y9YCHUE CBOWCTB ATHX MaTEPHAJIOB, B 4ACTHOCTH
W3yUYCHHE 3aIlIUTHBIX CBOMCTB.

Ecmm TOBOPHUTE 0 CpoKe CITy>KOBI 3aIIUTHBIX I10-
KPBITHH, OH CKJIQJBIBACTCS U3 HECKOJIBKUX KOMITOHCH-
TOB: BpeMs1 IOCTHKEHUS CPEOH 3alIUILaeMOi IOBEPX-
HOCTH, BpEMA HAKOIIJICHUA CPEAbl OO MOKPBITUEM 10
JOCTIDKEHUS KOHIIEHTPAIIHH, TIPHU KOTOPOH HAaUWHACTCS
MpoLecc KOPPO3HUHU 3alUIIaeMOro o0bekTa (MeTaia)
M BpEMs Pa3sBUTHSA KOPPO3HH 10 JOIYCTHUMOIO IIpe-
Jiena.

W3 n3BECTHOrO YpOBHSI TEXHUKU MOXHO OIIpEne-
JIUTH JIUIIG TIEPBHIH U3 MIEPEUUCICHHBIX KOMIIOHEHTOB,
COpPOIMOHHBIM METOJIOM T.€. 10 U3MEHEHHUIO MaCChI 00-
pas3ma 3aJaHHON TOJIIUHBI C TCUYCHHEM BPEMCHH B
cpele mpH 3aIaHHOM TeMIepaType COOTBETCTBYIOLIUM
pearbHBIM.

Ecnu e roBopuTh O IPOYHOCTHBIX XapaKTEpH-
CTHKAX 3aIUTHOTO MOKPBITUS — CYIIECTBYIOT METOIBI
OTIpeJIeNIeHUs] aJre3MOHHON MPOYHOCTH MOJIMMEPHBIX
MOKPBITHI, KOTOPBIE UMEIOT OAHMH 00MIHiA OOJIBIION He-
JIOCTAaTOK - OHM TPEJAHAa3HAUCHBI JIJISl OTIPEACIICHUS al-
Te3MOHHOU MPOYHOCTH MOKPBITHS IO MOMEHTA Hadaia
€ro IKCIUTyaTalllH U He MO3BOJISIET CYIUTh O TEX U3Me-
HEHHSAX B IPOYHOCTH CIEIUICHUS MOKPBITHS C MeTall-
JIOM, KOTOPBIE€ IPOUCXOJST C TEUSHHEM BpEMEHH, B Pe-
ANBHOMW cpeJie U TIPH 3aJaHHON TeMITepaType IKCILTya-
Taluu.

Hannas paboTa mocBsmIeHa pa3paboTKe MeETo-
MKW OMpeJereHusl aAre3MOHHON MPOYHOCTH 3allUT-
HBIX TOKPHITHH ITyTEM HOPMAIBHOTO OTPHIBA ITOCIE
Havajia ero 9KCIUTyaTallid B PealbHBIX YCIOBHUSAX JKC-
TUTyaTarum.

Ilenu u 3amaun UCCIeIOBAHUS:

1. Pa3paboTaTh METOAMKY OIpEeIICHHS aare3u-
OHHOM MMPOYHOCTU CHCTIJICHUS MNOJUMEPHOTO IMOKPBI-
THSI C METANTHYECKON OCHOBOM.

2. Tlogobpats IIKM mnsi mpoBeAcHHs OLICHKH
BIIMSHUS arPECCUBHOM Cpeibl U TEMIIEpaTyphl Ha IPOY-
HOCTHBIE CBOICTBa MaTepuaia U UX Pecypchl

3. TlpoBectd uCHBITaHHS ¥ TMOJYYUTHb PE3YJib-
TaThl CBOWCTB 3aIIUTHBIX MOKPHITHH JIJIsI IIOATBEPIKIC-
HUSI METOUKHU.

HayuHyro HOBHU3HY MPEICTABIISIOT:

1. PaszpabortanHBI croco® ompexaeneHus aire-
3MOHHOM MPOYHOCTH CIEIUICHUS TOJIMMEPHOTO TTOKPHI-
THSI C METAJJTHYECKON OCHOBOM

2. Pe3ynbTaThl 3KCIIEPUMEHTAIBHBIX HCCIICI0BA-
HUH, TOATBEPKIAOIINE aKTyaJIbHOCTh W HEOOXOMIM-
MOCTbh IPUMCHEHUS CII0Cc00a.

JKCNEepUMEHTAJIbLHASA YaCTh

Bpewmst 3ammTHOTO NEHCTBHS JIFOOOTO MOKPBITHS
T ; PaCCUUTHIBACTCA 10 (hopMyIIe:

T3=Tnt Tut T

TJE Ty — BPEMS TOCTIKCHUS CPEIOH 3aIUIIacMO
MMOBEPXHOCTH; T ; — BPEMS HAKOILICHHUS CPEJbI IO I10-
KPBITHEM 10 JOCTH)KEHHS KOHLIEHTPALWH, IIPA KOTO-
PO HAYHETCS MPOLECC KOPPO3HUH 3alIUIAEMOI0 005-
eKTa (MeTaja); T« — BpeMs Pa3BUTHS KOPPO3UH 10 J0-
MyCTUMOTO Tpesea.

Cpok CITy>kOBI 3aIIUTHOTO TTOKPBITHS BO MHOTOM
3aBUCHUT OT €r0 ar€3WH K 3allUIIaeMON OBEPXHOCTH
1 TIPY €€ BBICOKOM 3HAYE€HHH CyMMa BTOPOTO H TPETh-
€ro 4JieHa YpaBHEHHUS MOXKET OBITh BO MHOTOM BBIIIIC,
4YeM BpeMs MPOHUIIAEMOCTH — IIEPBBIM WICH ypaBHE-
HUSL.

J171s OLIeHKH 3aIIUTHBIX CBOWCTB IIOKPHITHS HEOO-
XO/IMMO YYHTBIBATh HE TOJBKO CPOK CIY)KOBI IMOKPBI-
THS, HO U €T0 aAre3MOHHYIO POYHOCTH K 3aIHIIaeMON
IMOBEPXHOCTH.

JIst OLIEHKH aare3rOHHON IPOYHOCTH MOKPBITHS
B IIpOIIecce ero KOHTaKTa Co Cpefoil HaMu OBLT pa3pa-
6otaH crnocoo.

CyIIHOCTh TPEMIOKEHHOI0 crocoda 3akiaroua-
€TCA B TOM, UTO Ha NPECABAPUTCIIbHO MMOATOTOBJICHHBIX
cBOOOIHBIX 00pa3max 3ammuTHOro NoKpeITha ot 0,5 1o
5 MM OIIPEACIIACTCA BPEM IIPOXOXKIACHUA CPEIbl UEPE3
HuX 1o crangaptHoii Mmeromumke ['OCT 12020-72
«IInactmaccel. MeTonpl ONpeaeneHus CTOMKOCTH K
NEUCTBHUIO XUMHYECKHX CPEI.

TOJ'IHII/IHa 3allIUTHOI'O IIOKPBLITHUA OIPCACIACTCA
HCXOI M3 XUMHYECKOIO COCTaBa IOKPBITHUSA M aJIb-
HeﬁHlHX yCHOBI/Iﬁ JKCIIyaTalluu HU3ACJIHUA U ABJISICTCS
OYEBHMIHONM JUIA crHenuajncra. J[omycKaeTcs IIpoBO-
JUTH HUCIIBITAHUA IIPU APYTHX TOJIIMHAX, €CJIU OTO
MPEIYCMOTPEHO B HOPMATHBHO-TEXHHUYECKOH IOKY-
MEHTAIMN Ha KOHKPETHYIO ITPOYKIIHIO.

IIpm Tonmuae MeHee 0.5 MM HET BO3MOKHOCTH
BU3yaJIbHO OILIEHUTh XapakTep pas3pyuieHus. Toi-
IIMHBI OJMMEPHOTO IOKPLITHS B 5 MM JIOCTATOYHO
JJIA TIPOBCACHUSA I/ICHI)ITaHI/Iﬁ Ha OCEBOC PACTAXKCHHUC.
Bosee TOJICTBIN CIIOH MOJIMMEPHOTO IHOKPBITHS HE MeE-
HAET XapakTep pa3pbiBa U HE BIMSIET HA XOJ UCIbBITA-
HUH, OOHAKO TIPH 3TOM TpedyeT Ooyiee ATUTETHHOU
CYIIKH 00pa3IioB.

[IpenBapuTenbHO WM3TOTABIMBAIOTCS OOpPAa3IBL.
OcHoBanue | HUIMHAPUIECKO (OPMBI U3 METaJlIa 3a-
[IAIAEMOTO U3JIENS, ITOCIie HAHECEHUS Ha ero TopIIe-
BYIO IMOBEPXHOCTH C COOJIIOJICHUEM BCEX TEXHOJIOTHYE-
ckux TpeboBannit ('OCT 8832-76 «Metoas! moryde-
HUSl JTAKOKPACOYHOTO TIOKPBITHSA JUIS HCIIBITAHUS)
HCCIIEAYEMOr0 MOJIMMEPHOTO TOKPBITHS 2, TOMEIIAIOT
B pacTBOp, OT KOTOPOH A3TO MOJMMEPHOE MOKPHITHE
JIOJKHO 3aIUIIATh METAIIJ U3/IENNSA, B BOJISIHYIO OaHIO.
B kadecTBe cpellbl MOKET IPUMEHSTRCS JIt00ast cpena,
OT KOTOpPOHM TMOJIMMEPHOE MOKPBHITHE JIOJHKHO 3allu-
IAaTh METAJIJI U3IENIHSL.
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Puc. 1. Obpasywt 015 ucnvimaruii

0e3 TOKpBITHS; 6- OCHOBAHUE C HUCIIBITYEMBIM ITOKPHI-
THEM.

B Tabmune 1 npencTaBieHs! pe3yabTaThl HCIIBITA-
HUI 00pa3LoB 3MOKCUIHON KOMIIO3UIMK B BOJE NPHU
TeMmeparype 25.

Tabmuua 1.

Pe3ynbTaThl HCHIBITAHMI 06pa3sLoB SMOKCHIHON KOMIIO3HLUM B BOZie IpH Temmneparype 25°C

S

HauanbsHas
Macca,r

Yepes
244

Yepes
724

Yepes
964

Yepes
168 u

Yepes
1924

Yepes
2164

Yepes
240 4

Yepes
336u

Yepes
360 u

2,2285

2,2345

2,2375

2,2391

2,2419

2,2420

2,2420

2,2420

2,2420

2,2420

2,1518

2,1525

2,1531

2,1560

2,1590

2,1598

2,1620

2,1620

2,1620

2,1620

2,1456

2,1715

2,1735

2,1745

2,1770

2,1775

2,1780

2,1780

2,1780

2,1782

1,9245

1,9289

1,9315

1,9332

1,9348

1,9371

1,9371

1,9372

1,9372

1,9372

1,9615

1,9675

1,9715

1,9721

1,9748

1,9751

1,9758

1,9760

1,9760

1,9760

aAlo|s|w(N|-

2,0824

2,0910

2,0934

2,0950

2,0975

2,0982

2,0990

2,0990

2,0990

2,0990

Ha puc.2 npencraBiens! KpuBble copOImm BoII (t
= 259C) snokcuHOM KOMIO3MIIKEH ceporo 1BeTa, 110-
CTPOEHHBIE 110 YCPETHEHHBIM pe3yJIbTaTaM 3aMepOB

211
2,109
2,108
2,107
2,106
2,105
2,104
2,103
2,102

M max

2,101 +

24
2,099
2,098
2,097
2,096
2,095
2,094
2,093
2,092
2,091

2,09
2,089
2,088
2,087
2,086
2,085
2,084
2,083
2,082

M max/2

2,081 -
2,08 -

M, r

48

72

96

120

144

168

192

216

240 264

288 312

336

T4
360

Puc.2. Kpusas copbyuu 60061 2nokcuonoti komnosuyueti npu memnepamype 25° C.
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KonmuecTBa NpOBOIMMBIX HCHBITAHUH JOJDKHO
OBITh JOCTATOYHO UIS HAONIONEHWS 34 IUHAMHUKON
BIIMSTHUSL HA aJIT€3MOHHYIO IPOYHOCTh XUMUYECKH aK-
TUBHOH cpenpl U Temieparypsl. I[IpomexyTok Bpe-
MEHH, Ha KOTOPBIH YBEIMYHUBAIOT BPEMS BBIIIEPIKKH 00-
pasma B cpene, moadupaeTcss TAKAM 00pa3oM, Y4TOOBI
ObUIO BHJIHO W3MEHEHHME AaATe3UOHHON IPOYHOCTH
CIIECIUICHHS TIOJIMMEPHOTO TOKPBITHS C METAJUTNIECKOM
MOJJIOKKOH. DTOro BpeMEHHM JOJDKHO OBITh J0CTa-
TOYHO I TOTO, YTOOBI Cpefia B pe3ynbTare Tudy3um,
MpOoisa CKBO3b MOKPHITHE, TAPAaHTUPOBAHHO JOCTUTIIA
MOBEPXHOCTH METaIIA.

[Tocne npebbIBaHuMs B cpejie MIHHAPHIECKOE OC-
HOBaHHWE C HAHECCHHBIM ITOKPBITHEM OIIOJACKUBAIOT
BOJIOH, BBITHPAIOT JI0CyXa (QMIIBTPOBaIbHON Oymarow,
BBICYIIMBAIOT BO3IYIIHON CYyImIKOW 2-4 daca, 3aTeM

A

00€3KUPUBAIOT CIIUPTOM M CKJIEUBAIOT I'OTOBBII 00pa-
3er 6 ¢ «OTBETHBIM» OCHOBAaHHEM 5 MUIMHIPUICCKOM
(opMbl, M3roToBIEHHBIM M3 ctanu Mapku Cr.3. Ilpu
CKJIEMBaHUH HWINHAPHUYECKUX OCHOBAHUH NPEUMYIIIE-
CTBEHHO CJIelyeT IPUMEHATH KJIeH Ha OCHOBE MOKCH/I-
HBIX cMoJ1. Mcemerranus nposomst mo 'OCT 14760-69
(«Merton onpeneneHus IPOYHOCTHU NP OTPBIBE»). Af-
Te3uB 4 Ui CKICHUBAHUS C OTBETHBIM» OCHOBAaHHEM
LMTMHIPUYECKOI (hOPMBI TOIDKEH OBITH BBIIIE a/re3H-
OHHOM M KOT€3MOHHOM IMPOYHOCTH MOKPBITHUS.

HawnGornee BbIcOKHE 3alIUTHBIE CBOHCTBA MOKPHI-
TUH 00YCIIaBIMBAIOTCS WX aIT€3MOHHON CBS3BIO C 3a-
LIUIAeMOI MOBEPXHOCThI0. MakcuManbHbIH 3¢ dexT
9TOrO SIBJIEHHS JOCTUTAETCS TP HAJTMYUH HIIEKTPOCTa-
TUYECKOTO B3aUMOACHUCTBHUS MEXKAY NOKPBITUEM U MO~
JIO)KKOH. XOpOoIINe pe3ysbTaThl TOCTUTAlOTCS U MPHU
00pa3oBaHUU MEXaHMUYECKOI CBSI3U.
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Puc. 3. Obpazosanue mexanuueckoii (68epxy) u 31eKmpoCmMamuieckoil (6Hu3y) ces3ell ROKPbLMust ¢ NOOLONCKOU.

OnexTpocTaThyeckas aJare3MoHHas CBA3b MEXIY
MIOJIJIOKKOH ¥ TIOKPBITHEM 00pa3yeTcs, KOTAa OJlHa 3
MOBEPXHOCTEH 3apspkeHa MOJIOKUTENBHO, Ipyras — OT-
puLaTenIbHo. B 3TOM citydae mponcxoauT NpHUTSHKEHAE
MIPOTUBOIOIOXKHBIX 3apsAfoB — mHoBepxHocTed. Cuima
3TOTO NPUTSHKECHHE 3aBUCUT OT BEJTMYMHBI TOBEPXHOCT-
HBIX 3aps/I0B.

IToBepxHOCTH T000TO MeTasIa, UMEIOIETO KpH-
CTAJUINYECKYIO CTPYKTYPY, BCETJa HOCUT TOI0XKHUTEIb-
HBIN 3aps.

HOKpI)ITI/IH, OCHOBAHHBIC HAa DIIOKCUIHBIX CMOJIaX,
B CHJIy X XUMHUYECKOH MPUPOJIBI OTHOCSTCS K Kilaccy
MOJSIPHBIX MAaTEpHaNoB, IOCKOJIBKY HMMEI0 OTpHIa-
TEJILHO 3apsDKEHHbIE THAPOKCHIIbHBIE HOHBI. ClieoBa-
TEJBHO, TI0 CAMO MPHUPOJIE METAJIa ¥ TAKOTO MOKPHI-
THSI B pe3ysibTaTeé WX B3aMMOJECHCTBHS 0Opaszyercs
MpOYHas 3JEKTpoCTaTHYecKas aJre3MOHHas CBS3b
(puc. 3).

B namem ciydae OCHOBHYIO JIOJIFO BHOCHUT 3JIEK-
TPOCTATUYECKUN MEXaHMU3M B OpPraHU3allMM BBICOKOU
aare3uoHHou npoyHoctu. [loaTomy, cienyer ornaBaTh
HpeAnoYTeHHe aAre3uBaM Ha 3MOKCUIHON OCHOBE.

Takum 06pa3oM, OCHOBHYIO XapaKTEPUCTUKY af-
Te3UOHHON TMPOYHOCTH, Pa3pyLIAOLIET0 HANPSKEHHUS,
OTIpeNeNIoT He U1 MOMEHTa Hadajia SKCIUTyaTallui
MOKPBITHUS «HA BO3AyXe», KaK B IPOTOTUIIE, a 110 HCTe-
YeHWH BPEMEHH MPOHMIIAEMOCTH, 3a KOTOpPOE cpesa B
pesynbrate auddy3un npoias HaCKBO3b Yepe3 MOKPHI-
THE JOCTUTHET OCHOBAHMS METAJIA.

Yuer 3Toro m3MeHeHHs: HEOOXOIUM ISl JIOCTO-
BEPHOT'O IPOTHO3UPOBAHUS PAabOTOCIIOCOOHOCTH 3a-
IIMTHOTO TMOKPHITHS B PEAIbHBIX YCIOBUAX IKCILTyaTa-
LU U3]IENHS.

AJTre3nOoHHYI0 IPOYHOCTh KaXIOTO HCCIemye-
MOTO MOKPBITUSI ONPEJEISAIOT M0 pe3ylbTaTaM Hapan-
JIETIbHBIX UCTIBITAHUN HE MEHee 5-TH 00pa3loB B 00bIY-
HBIX J1a00paTOpHBIX yCIoBHAX. OOpasibl JIOIKHBI
OBITH IPOHYMEpOBaHbL. Pa3pymaromee HanpsKeHHe B
Ka)XXJIOM OTIBITE OIPENEIISIOT 10 (hopMyIie

o= g, rae:

P- cuna orpsiBa 0bpasua, H;

F - miomasbs OCHOBaHUSA, M2,

[Mocne paspymienus obpasua ode ero 4acTH moj-
BEPraroT BU3yalbHOMY OCMOTPY AJIS ONpEesICHHS Xa-
pakTepa pa3pylICHUs:

1) aare3noHHsIH (A) - OTPBIB MOKPHITUSA OT OCHO-
BaHUs;

2) xore3nonHbIi (K) - paspymenne BHyTpH cios
MOKPBITHUS;

3) cmemannsblii (A, K) - coueranue nepednciieH-
HBIX BBIIIIE Pa3pyLICHUN.

IIpu cmemaHHOM XapakTepe pa3pyIICHHS IOII0
aIr€3MOHHOTO U KOT€3UOHHOTO OTPBIBA ONPENAEIAIOT B
MPOIEHTaX OT IUIOMIaN KaXI0To oOpasla U paccMmar-
PHBAIOT Kak cpesiHee apu(MeTHIECKOe 3HaYCHUE 5-TH
napajulesIbHbIX UCHbITaHUM. Eciu 101 aare3noHHOro
paspyieHus cocrasisger MeHee 20% paspylieHue cuu-
TaeTcsi KOTe3NOHHBIM.

[TpoBenenue wucHBITAHUH 1O pa3paboOTaHHOMY
crioco0y. AHanu3.
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OObekramMu  ucoblTaHuii  gBistaucsk  ITKM
benp3ona, onmucaHusl KOTOPBIX MPUBEICHBI B TAOJIHUIIE

2.
Tab6muma 2
Kon- Xapaxrepuctuku [IKM benb3ona
Tun cuc- IIpenensapie Temmepa- | IIpoextnas | Pacxon B
KM TeH- Hasnauenue marepuana Typbl npuMenenus, °C TOJIIUHA Kr/M? pu
Benp3ona s CJI051, MKM TOJILIMHE CII0S
B MM
Vausepcansublii  Marepuan | Ot -40 go +200 B cyxux
1111 macta | UL peMOHTa ycnoBusx, 1093 Bo | - 2,5/1
BIIQXKHBIX
Marepuan s asapuitHoro | Ot -40 no +100/150
1211 macra PEMOHTa C YCKOPEHHOW IO- | B CyXHUX YCJIOBHSX, JO | - 2211
IMMepH3anuen 60 BO BIaXKHBIX
PemontHsIit MaTepuan croii- | Ot -40 no +200 B cyxux
1311 macta | K¥ K aGpa3sMBHOMY M3HOCY U | yCIOBHsX, 1093 BO | _ 2471
5pO3HH BIIAYKHBIX '
PemonTHBIlE Marepuan crtoil | Ot -40 go +200 B cyxux
1511 nacta KUH K KOPpPO3MHM M 3PO3UH | YCIOBHSAX, nol50so | 32/1
IPU TIOBBIIIEHHOM TeMIepa- | BIAXKHBIX ’
Type
PemontHbIil Matepuan g | Ot -40 go +150 B cyxux
BIIQXXHBIX, 3aMacjCHHBIX U | yCIOBUSIX, 106080
1831 macta | cnabGo MOATOTOBICHHBIX TIO- | BIQYKHBIX - 23/1
BEPXHOCTEM
Bss- 3amuTHOE MOKpHITHE B ycio- | Ot -40 mo +200
cas BUSIX CHIIBHOTO M3HOCA M 3PO- | B CyXHMX YCIOBHSAX, IO
1321 i 3uUn 60 (2 cmos) Bo Bimax- | 250-375 1,8/0,75
KOCTE HbIX, 210 — mpoamyBka
napom
Beicokoremneparyproe  3a- | Ot -40 10 +200 B cyxux | 340350
Bsis- IIMTHOE TOKPBITHE B ycJo- | ycioBusax, no 120 Bo (10 100 °C) | 1,7/0,7 10 100
1391 Kast BISIX CHITBHOTO M3HOCA M 9PO- | BIAXHEIX, 210 - mpo- | 400500 °C. 2.3/1 1io-
L | sun AlyBia napom (100-120 | cne 100 °C
KOCThb OC)
Bsi3- 3amutHoe nokpbiTe A | Ot -40 go +150 B cyxux
5811 Kast BOJIHBIX PacTBOPOB, Maced M | YCIOBHSAX, 1050Bo 250 0.5 (Wm?) / 1
KHJ- HedTenpoayKkToB BITQXKHBIX ’
KOCTb

Pexxumbl ucnibITaHUI

PexnMmer MMPpOBCACHU HCIBITaHUA MOACINPYIOT

PEXUMBI dKCIITyaTanuu obopynoBanust AC:

- nonumepuszanus [IKM Ha Bo3ayxe B TeueHue 5

cyrok mipu 20-25 °C;

- BBIJIEp’KKA 00pa3IoB B BOJE MPH IIUKINIECKOM

°C npu uucne nukios 35 u 70.

U3MeHeHMH Temmeparypsl o cxeme 30 °C -93 °C — 30

HepequL HCIBITYEMBIX MAaTCPUATIOB U PEIKHUMBI

UCTIBITaHUi IpUBEICHHI B TabnuIe 3 u 4.

- BBIIEpXKKa 00pa3lioB B BOJE NP TEMIEparype

50 °C B teuenue 500,1000, 1500 u 2000 gacos;

Tabmuma 3.

Komiuectso 1 tin IIKM 1715 HCHBITaHuMI 1O BRLIEPKKE B Bofie IIpu Temneparype 50 °C

KonmuecTBo 00pa3oB Ha OHO KOHTPOJILHOE U3MEPEHHE, HIT
Tun [TKM Benbsona BpewMms BbaepkKU B BOZE, Uac
0 500 1000 1500 2000
1111 5 0 5 5 0
1211 5 0 5 5 0
1311 5 0 5 5 0
1831 5 0 5 5 0
5811 5 5 5 5 5
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Tabnuna 4.
Koanuectso 1 Tun IIKM a1 TEpMOLUMKINYECKUX UCTIBITAHUI
KonudectBo 00pa3iioB Ha OTHO KOHTPOJIBHOE U3MEPCHHUE, [T
Tun IIKM Bens3ona Yucao UKIOB, IIT

0 35 70

1111 5 5 5

1511 5 5 5

1321 5 5 5

1391 5 5 5

Bpems Beiiepxku npu Temneparype 93 °C 2 yaca.

Oo6pasis! ¢ [TIKM Benb3oHa roTOBHIIUCH KaK CTaH-
JapTHBIE 00Pa3IIbl AJIS UCTIHITAHNH aATe3HOHHON ITPOY-
HOCTH IIPY HOPMAaJIbHOM OTpbIBE. VcIbITaHUsS MPOBO-
JVJIACH COTJIACHO METOANKE, IPUBEICHHON BBIIIE.

DrekTpocraTuieckoe B3ammozencTBue 3ddek-
THBHO TOJILKO Ha MAJIBIX PACCTOSIHUSX — ITOPSIIKA aTOM-
Horo pasMepa. Heo6xo1uMo, 4TOObI KOHTaKTHPYIOIINE
MTOBEPXHOCTH HAaXOJWINCh Ha TAKOM PacCTOSHHH. 3a-
IpsA3HEHHAs MMOBEPXHOCTh U a/ICOPOUPOBaHHBIEC I'a3bl
CHIDKAIOT CHITy ¥ 3((PEKTHBHOCTh TAKOTO MEXaHU3Ma.
[ToaTOMY HEOOXOAMMO MPEIBAPUTENLHO 3aYHIIATH M0~
BEpXHOCTb KOHTakTa [TKM.

] S
Puc.4. Obpasyvr ¢ nokpvimuem u 3auuwyernvie MBX
MemanIu4yeckKue OCHOBAHUSL

Pt

Puc.6. [lonumepusayus uzeomosnenuvix oo6pasyos

IIpoBenenue ucnpiTaHui B BOJIE

OOpa3upl MOKPBITHH ISt MCIIBITAHUI 110 BBI-
Jiepkke B Boje (Tabmuia 3), BEITIOJTHEHHBIE 110 CXEMe
puc. la, ykIapIBay B OTACIBHBIE EMKOCTH C BOJOH H

bbb poBENeHB!I UCTIBITAHUS C YYETOM pas3iind-
HBIX BapUaHTOB 00PaOOTKH U Pa3INYHON CTEIIEHH IIe-
POXOBAaTOCTH.

KommuectBo M HOMepa 0o0OpasioB, mMeTon oOpa-
OOTKH W IIEPOXOBATOCTH MOBEPXHOCTH TOPIIOB OOOHI-
LIIEK IPE/ICTaBICHBI B TaOIHLE 5.

IIpurorosnenue nopuuu [IKM, HaHecenue Ha
MIOJITOTOBJICHHYIO TTOBEPXHOCTh COEIUHAEMBIX YacTeit
o0pasia BBIIOIHSIIOCH B COOTBETCTBUH C YKa3aHUAMHU
HHCTpYyKIMH 1o npuMmerneHuto [IKM benb3oHa.

[IpuroToBneHHsIe 00pa3Lbl BBIACPKUBATIHNCH IPU
temmnepatype (20£2) °C 1 OTHOCHTENHHOH BIaKHOCTH

(S ’. .

Puc. 5. 3auucmra 06pazyos pomopHou MauwuHou
MBX ¢ konmponem wepoxosamocmu npubopom «Kow-
cmauma 5»

(65+5) % He mMeHee 5 cyTok (puc.6,7).

> - -2

[

Puc.7. Obpasywi, noocomosnennvie 05 ucnvlmanuil
HA pA3PLIGHOT MAUUHe

MMOMEIIAJIH B siueiiku BoasiHoi 6anu I13-4300 (puc. 8).
OtcueTr BpeMeHU BBIIEPKKH BEIU MOCIIE JOCTHKECHUSI
TeMIepaTyphl B EMKOCTsIX ¢ obpasuamu 50+1°C.
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Puc. 8. Boosinas 6ans [13-4300

[Ipu mUKIMIeCKUX HUCTBITAaHUSAX O00pasmsl (Tabd-
nuua 4), TakKe NOMeNIaiy B OTAeIbHbIE EeMKOCTH C BO-
IO W YCTaHABJIHMBAIH B STYCHKH BosHON Oanm. Lk
VCIILITAHUI BKJIOYal, Harpes oOpasios 1o 93°C, BeI-
JEPKKY 2 4aca IpH 3TOH TeMIeparype, OXJIaKICHHE Ha
Bosayxe 10 60°C 1 oxnaxaeHne IPOTOYHOM BOJOH 110
25-30°C.

[Tocne TeMnepaTypHOTO MM TEPMOLMKINYECKOTO
Harpy>kKeHus! COOTBETCTBYIOIIYIO MapTHIO 00pa3nos (5
IT.) CYLIMIM IPH TemmepaType Bosayxa 20-25°C B te-
YEeHUE HE MEHEE 5 CyTOK.

Wzmepernne anre3smoHHON NPOYHOCTH 00Opas3IoB
IIKM benb30Ha Ha pa3pbIBHON MallllHE

VcnpiTanne TPOYHOCTH COCIUHEHHS IPOBOIH-
much Ha S5-TM oOpasuax s KaXkIOW KOHTPOJIBbHOU
To4kH (Tad. 3 u 4). CorylacHO METO/IHKE.

HcnbiTannst 00pa3oB NPOBOJMIKCH TPH TEMIIE-
patype (20£2) °C 1 OTHOCHUTETBHOH BIaXXHOCTH (65£5)
%.

.

Puc. 9. Pa3pb16Hd}l MAWUHA C 3AKPENTIEHHbIM 6 3axeamax o6pa3u0M

[ToaroToBneHHBINA MJIsI UCTILITAHUA OOpasel] Oj-
HUM KOHIIOM 3aKpeIunuicss B Pe3b0OOBOM XBOCTOBHKE
HWKHEW TUIUTHI pa3pbiBHOM MmamuHbl. lapuup 'yka
yCTaHaBIMBAJICAd Ha BEPXHIOIO IUIUTY Pa3phIBHOW Ma-
mmHbl. CBOOOMHBIN KOHen oOpasna 3akperuisuics B
pe3p00BOM XBOCTOBHKE BEpXHEH IUTUTHI pa3phIBHOU
MaIuHHI (puc. 9).

VcnplTanns TPOBOAMIINCH MOCTETIEHHBIM Hapac-
TaHWEM Harpy3KH JI0 pa3pbiBa oOpasna. CKopocTh Ie-
peMeleHns 3aXBaTa Pa3phIBHON MaIIMHBI COCTABIIsUIA
6 mm/muH. [lo mkanxe pa3peIBHOW MamIuHBI (PUKCHPO-
BaJlach Harpyska, Ipu KOTOPOH MPOW30IIIIO pa3pyle-
HHUE 00pa3ia.

Pe3ynbTaTsl nenbITaHUN

Amnanu3 pe3yspTaToB UcIbITaHnit 00pasnos [IKM
B Bojle pu Temmneparypax 20 u 50°C u B Bojie NpH LIHK-
JMYECKOM BO3JCHCTBUM TeMIEpaTyphsl IO3BOJISIOT
CUUTaTh, YTO B OpPraHU3ALMK BBICOKOM aJre3noHHOU
MPOYHOCTU OCHOBHYIO POJIb MIPA€T IEKTPOCTATHUYE-
ckuil mexanu3M. Korna paspsis IIKM npoucxoaui no
KJIEEBOMY COEIUHEHUIO, ITOT Clly4yail TaKske OTHOCUTCS
K KOT€3MOHHOMY pa3pyIIeHHIO.

Jaxe mpu JOCTH>KEHUM BOJBI TPAHULIBI pa3jena
MOKPBITHE-METAILI, OHAa HE CIIOCO0HA HAPYIIUTh MPOU-
HYIO BJIEKTPOCTATHYECKYIO CBsI3b, 0Opa30BaHHYIO Ha

3TOoM rpanuue. JlanpHelllee ee NMPOJBUXKEHUE K IIO-
BEPXHOCTH METaJIa BO3MOXKHO, TOJIBKO MO Je(eKTam
MTOKPBITUS, KOTOPhIE MOTYT BO3HUKHYTH IIpU €ro ¢op-
MHPOBAHUHU, UYTO UMEET BEPOSTHOCTHBIN Xapakrep. B
9TOM CIIy4ae MOTYT HaOJIOaThesl odard KOPPO3HMOH-
HOTO MOpayKEeHHsI MeTaJlIa MO TOKPHITHEM.

AHanu3 xapakrtepa paspyuieHus: oopasnos [TKM
benb3ona Tumos 1111, 1211, 1311, 1831, 5811 mociue
BhIIEpKKH B Boje npu 50 °C HO3BONSET yCTaHOBUTS,
4TO:!

- pa3pbIB KOHTPOJIBHBIX 00pa3I0B MMEET MPAKTH-
yeckn 100 % Kore3noHHBIN XapakxrTep;

- aust obpasuoB macroobpasueix ITKM (1111,
1211, 1311, 1831), mporeanux BeIAEPKKY B BOJIE pa3-
PBIB MIMEET NMPEUMYIIECTBEHHO KOT€3HMOHHBIN Xapak-
Tep;

- paspymenue oopasuos [IKM benszona 5811 mo-
ClIe BBIZICPKKH B BOJIE IMEET MPEHMYIIIECTBEHHO ajre-
3UOHHBIN XapakTep.

W3 ananm3a 3Ha4YE€HUH NPOYHOCTH CICTUICHHSA
I[TIKM Benb30Ha co cTambHON MOAIOXKKOM (Ta0us! 1-
5 mpuiiokenus 1) caenyeT, 4To:

- 10 M€pe yBEIUUEHUs BPEMEHH BBIIEP>KKH B BOJIE
MIPOYHOCTH CLEIUIeHUs Beex ucnelryemsle IIKM nonu-
skanack. CHmxkenue coctaBuio 22% g [IKM
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Benbzona 5811 u ot 30 no 40 % 11 macTooOpasHbIX
ITKM;

- CKOPOCTb CHHXKEHHUS IPOYHOCTHU C BO3PACTAHUEM
BPEMEHHU BBIIEPKKH TAfaeT IJIT BCEX HCIBITYEMBIX
TIKM, 3a ucknrouenuem ITIKM benb3ona 1831;

- BBIZIEpKKa B Boze mpu 50 °C obpasmos [TKM
benp3ona 1211 mpuBena kK pe3KOMy CHIDKEHHUIO €r0
npounocty Ha 81 %;

- mpoyHOCTh cueruieHus: nocie 1500 yacoB BbI-
nepxku B Boge npu 50 °C ans mactoo6pasueix IIKM
(3a uckimoyenueM 1211) coxpanniach Ha ypoBHE cpeji-
HMX 3HayeHuid He Hmke 17,8 MIla, a mima IIKM
Benn3zona 5811 nmoce 2000 wacos - He Hmke 19,8 MIla.

I'paduky 3aBUCHMOCTH TPOYHOCTH CICTUICHHS
IIKM benb3oHa co CTanbHON MOJIOKKON MpeacTaB-
JieHbl Ha puc. 10.

-

S

300

T~

200

100

IIpoYHOCTL Ha OTPhIB, KT/CM~

=

500 1000

=—f—Benb3oHa 5811
—
=E=Eenb3oHal3ill
e B NbZ0HE 1831
B nbz0HE 1111
1500 2000

Brimep:xra B BOJE, TAC

Puc. 10 3asucumocmo npounocmu na ompoie [IKM benvzona om cmaibHOU NOOLOICKU NOCIAE 8bIOEPICKU 6 80O
npu 50°C

Ucnreitaane o6pasnoB IIKM bBenp3ona tumos
1111, 1511, 1391, 1321 mocne TepMOIMKIMYECKON
Harpy3ku. [IpoBeeHHBIE SKCIIEPUMEHTHI N0 JJIUTEIb-
HOMY BO3/IEHCTBHIO BOJIbI U BhIcOKOH (93°C) Temme-
paType W MaJOLMKIOBOM H3MEHEHUH TEeMIEpPaTypbl
MOKAa3alli, YTO Pa3pyLICHUE MOKPBITHS MPH JEHCTBUU
PaCTATUBAIOILEH HArPY3KH UIMEET KOT€3UOHHBIN Xapak-
TEep, 3TO MOATBEPHKAAET BEICOKUE 3aIIUTHBIE CBOICTBA
MOKPBITHI, 00yCIIOBICHHBIE MX IPOYHOH ar€3MOHHON
CBSI3BIO C 3aIIUIIAEMON TOBEPXHOCTBIO.

AHanu3 xapakrepa pa3pylieHus 00pa3ioB 03BO-
J5IeT yCTaHOBUTH, 4TO:

- pa3pbIB KOHTPOJBHBIX 00PA3IIOB UMEET IPEUMY-
IIECTBEHHO KOTE3MOHHBIN XapakTep (B cpenHeM 80 %),
i ITKM Benb3ona 1111 — 100%;

- st obpasnos [TIKM tumos1511, 1391, 1321 no-
CJie TEPMOIMKJINYIECKOI Harpy3KH pa3phIB UIMEET ajre-
3MOHHO-KOT'€3MOHHBII Xapakrtep, npuuem, i [TIKM
tunoB1511, 1391 nonst anre3noOHHOTO pa3pylIeHUs Na-
JlaeT C BO3PACTAHUEM 4YHCIa LUKIOB TEIIOBOIO BO3-
JICUCTBHS;

- paspymenue oopasuos [IKM benbzona 1111 mo-
CJIe TEpMOLIMKIMYECKON Harpy3KH UMEET [ETUKOM KO-
Te3UOHHBIN XapaKTep, yUUThIBasl TO, 4To paspbis [IKM

0 KJICEBOMY COCAMHEHHWIO TAaKXKEe MOXKHO OTHECTH K
KOT€3MOHHOMY pa3pyIIEHHIO.

U3 ananm3a 3Ha4YeHW NPOYHOCTH CIICTICHUS
ITKM Beinb30Ha €O CTaTbHOM MOAIOKKOM (TabuIp! 1-
5 mpwiI0KeHus 2) ciaeayerT, 4To:

- TIOCJIe TePMOLUKIMYECKON HArpy3KH IPOYHOCTh
crenieHus Bcex ucnsityemsle [IKM B nienom cHu3m-
nack. Camxkenne coctaBmio 22% mns ITKM benp3ona
1111 n40%, 51% u 67 % nys [IKM tunos 1511, 1391,
1321, COOTBETCTBEHHO;

- CKOPOCTh CHIKEHUSI IPOYHOCTH C POCTOM YHCIIa
LMKJIOB Oblna nmoctostHHoM it ITKM benp3ona 1111,
cHu3minachk nocie 35 ko y [IKM benb3ona 1321.

- muist IIKM benb3ona 1391 u 1511 npounocts no-
cie 70 IMKIIOB BO3pOCIA 110 OTHOIIEHHUIO K 3HAYCHHUAM
nocne 35 nuknoB Harpysku Ha 11 u 51%, cooTBer-
CTBEHHO;

- TPOYHOCTH CIEIUICHHUS IIOCJIE TEePMOIMKIINYe-
ckoif Harpy3ku g [IKM Benb3ona 1111 coxpanunacs
Ha ypOBHE CpeAHMX 3HaueHHH He Hibke 21,4 Mlla, a
st [TIKM Bens3ona 1391 nl1511 nmocne 70 HUKIOB - HE
Hwke 14,3 u 13,1 MIla, cOOTBETCTBEHHO.

I'padbuky 3aBUCHMOCTH TPOYHOCTH CIICTUICHUS
IIKM benp3oHa co cTagbHOW MOIJIOKKON OT TEpMO-
IUKIMYECKON Harpy3KH MpecTaBIeHs! Ha puc. 11.
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Puc. 11 3asucumocmo npounocmu na ompuié I[IKM benvzona om mepmoyukiuueckou Hazpy3Ku

[Ipunoxenue 1

PesyabTrarhl  ucnbiTanuii  oopasuos  [TKM
B&]’IlﬂOHﬂ I10CJI€ BBIACPKKH B BOJ1€
Tab6muma 1.
HUcnbiranus [TIKM Bens3onatun 5811
g S B
- E 05‘) g XapakKTe a3pbIBa
; < Q 56
a, E o =)
Ne o6pasua o 2 2 T E
2 3 5 5 E
= o §N a'ﬁ: % KOres3ust anre3us Kiei
= = 23 38
5 5 S 5 o 2
= > T = O o
11 2,46 256
12 2,43 253
13 0 2,4 250 251 100%
14* 2,35 245
15 2,4 250
71 1,95 203 15 85
72 1,9 198 5 95
73 500 4. 2,28 237 228 75 25
74 2,04 212 50 50
75 2,8 291 30 70
61 31 323 100
62 1,74 181 100
63 1000 u. 1,9 198 215 5 95
64 1,54 160 100
65 B B . .
66 1,53 159 100
67 1,42 148 100
68 1500 u. 2,65 276 202 30 70
69 2,83 294 25 75
70 1,28 133 2 08
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201 1,71 178 100
202 1,61 168 100
2000 4. 196
203 2,32 241 80 20
204 1,89 197 80 20
Tabmuma 2.
Wcnbiranus [TKM bens3ona 1311
XapakTep pa3phiBa
Teproz Hampsoxenue Cpenne-
Ne o6pasia BBI- yCHIIHE Pa3pEIBA G apupMeTHUC-
- JIEpKKH, | paspeiBa, T Kr/em? ’ CKO€E 3Haye- KOre3us aaresus KIei
vac HHUE G, KI/cM?
46-51 2,96 308 100%
47-52 2,69 280 100%
48-53 0 2,86 298 290 100%
49-54 2,68 279 100%
50-55 2,73 284 100%
56 2 208 8 90 2
56a 1000 1,79 186 80 20
57 * 1,73 180 185 60 10 30
57a 1,66 173 60 40
58 1,72 179 70 15 15
58a 1,57 163 60 25 15
59 1500 1,63 170 85 15
59a 1 1,68 175 178 70 30
60 1,84 191 70 10 20
60a 1,81 188 60 20 20
TaGnumna 3.
Ucnerranns ITKM Benpzona 1831
b“ [#]
g < % XapakTep pa3pbiBa
5 i :
= - & =%
Ne obOpasma GEJ[ é e =) ; KO-
A S 5 8o re- aare3us KIIei
= 2 5 ~ 2 = 3Us
= = % = = g-"
& 5 = ok
= > T = O &
2,92 304 100
132 2,8 291 100
133 0 3,29 342 319 95 0,05
134 3,28 341 99 0,01
135 3,03 315 100
121 1,98 206 75 20 5
122 2,36 246 95
123 1000 2,48 258 243 95
124 2,59 270 80 20
125 2,27 236 78 2 20
126 2,27 236 85 15
127 1,72 179 80 20
1500
128 Y 1,86 194 193 88 2 10
129 1,31 136 70 30
130 2,12 221 85 15
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Tabnuua 4.
Ucnerranns [TIKM Bbens3ona 1111
% = 2 £
& o 9 5 2 XapaxkTep paspbiBa
S / =3 =l
) = o = O
Ne 06pasma A 23 = =
g [ONN] CF E-,
5 2 83 SR "
g E oy \[_‘ o o = KOre3usda aare3ust KJICHU
&8 5 5 = 2L
= 2 T O 8 E
146 2,48 258 100%
147 2,56 266 100%
148 0 2,61 272 259 100%
149 2.4 250 100%
150 2,4 250 100%
136 1,64 171 25 70
137 2,13 222 70 25
1000 y.
138 1,84 191 192 5 95
139 1,74 181 15 85
140 1,89 197 20 10 70
141 1,86 194 50 10 40
142 1,67 174 80 20
1500 u.
143 2,07 215 183 30 70
144 1,68 175 40 15 45
145 1,49 155 45 15 40
Tabnuna 5.
Ucnerranusa [TIKM benws3ona 1211
< ]
N m )
: ¢ z £ s
é 8 2 g2 XapakTep pa3pbliBa
© 4 oS = o
H oo & L 9 S0 3
Ne o6pasua 28 S =5 § E 2
= ] L - o X
S = g0 9 o y
E_ = 3, B2 KoTre3usa anre3us KJIeH
2 2 : 25
as @)
176 1,89 197 99% 1%
177 1,8 187 95% 5%
178 0 2,01 209 199 95% 5%
179 1,97 205 99% 1%
180 1,87 195 99% 1%
166 0,1 10 90 10
167 0,28 29 95 5
168 1000 u. 0,53 55 42 100
169 0,5 52 95 5
170 0,612 64 100
171 0,386 40 100
172 0,386 40 85 15
173 1500 . 0,372 39 38 100
174 0,33 34 100
175 0,334 35 100
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TIpunoxenwne 2
2.9. PesyabTaTrel ncnpiTanmii 06pa3noB IIKM Beiab30Ha mociie TEPMOIUKJINYECKO HATPY3KH B BO/IE
Tab6muma 1.
Ucnerranns IIKM bens3ona 1321
[~ ]
« m 0]
> = 2 £ 6
% g 9 5 o XapakTep paspbiBa
& = 2% = E ~
oo & 0 O S o s
Ne 06pazua 28 =3 = c 8 § 2
= ) L - T B =
% 0
%_ E 3, E é KOre3ust aaresus ) (%1
2 2 2 25
s O
16 2,78 289 80% 20%
17 3,03 315 80% 20%
18 0 3,48 362 320 90% 10%
19 2,7 281 70% 30%
20 3,4 354 85% 15%
21 0,775 81 9 90 1
22 1,125 117 8 90 2
23 35 UUKIOB 0,96 100 120 90 10
24 1,44 150 98 2
25 1,47 153 85 15
26 1,52 158 40 60
27 1,02 106 95 5
28 70 1UKIOB 0,67 70 104 100
29 0,87 91 100
30 0,93 97 95 5
Tabmuma 2.
Ucnerranns IIKM benp3ona 1391
[2] 1
N ® O
s = 2 Z
é 8 Q 5 o XapakTep paspbiBa
© 4 2% = o
2o & 0 O S0 s
Ne o6pasia 2 s g = R
= ) IR ¢ E) g
S S| ¥ o 0 .
g g g = e KOTre3us anresus KJIEH
2 2 : 25
T Q
31 2,96 308 85% 15%
32 2,68 279 80% 20%
33 0 1,9 198 294 80% 20%
34 3,1 323 85% 15%
35 3,5 364 80% 20%
36 0,67 70 95 5
37 0,85 88 10 80 10
35 k-
38 0B 1,3 135 129 75 25
39 1,75 182 50 50
40 1,65 172 40 50 10
41 1,36 142 40 60
42 15 156 20 40 40
43 70;);“" 132 137 143 10 50 40
44 1,43 149 10 40 50
45 1,27 132 10 30 60
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Tabmuua 3.
Ucnoerranusa [TKM Bens3ona 1111
< ]
N m [}
> o z 2
= @ Q 5 ) XapakTep pa3phiBa
& o 2y 2 o
29 2] R g23
Ne o6pasma 2 = 2 E ;ﬁ .% E E
© (o)
!% E 2 g § KOTe3ust aaresus KIeit
2 S 5 8o
o O
86 2,59 270 100%
87 2,92 304 100%
88 0 2,25 234 274 80% 20%
89 2,75 286 100%
90 2,64 275 100%
76 2.1 219 95 5
" 3 1,96 204 20 80
78 o | 2435 253 232 15 85
79 2,43 253 20 80
80 2,22 231 60 40
81 1,77 184 40 60
82 0 2,25 234 20 80
IMK-
83 0B 2,14 223 214 20 80
84 2,18 227 15 85
85 1,95 203 97 3
Tab6muua 4.
Ucnerranusa [TKM Bens3ona 1511
= g ©
% ~ 2 2
5 o Q 5 Q XapaxkTep pa3pbiBa
= 2 o ==
= 4 o = 0
Ne oGpasua & & = E &
& S o S5
5 2 53 N ;
= = % \[_‘ 5 © E KOoresus aare3us KJICU
g3 5 s = 22
=1 > T © O o =
161 2,07 215 85% 15%
162 2,05 213 60% 40%
163 0 2,11 220 218 80% 20%
164 2,09 217 55% 45%
165 2,15 224 90% 10%
151 0,78 81 60 40
152 35 0,75 78 40 60
K-
153 0B 0,72 75 87 30 70
154 0,75 78 40 60
155 1,165 121 70 30
156 1,2 125 70 30
157 o 1,15 120 70 30
K-
158 0B 1,18 123 131 70 30
159 1,48 154 70 30
160 1,28 133 75 25
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2. BeiBoabl

Anresuonnas npounocts [IKM B BonmHO# cpene
nagaeT B HavanbHbd niepuon (1000 - 1500 gacos), a
3aTeM WMeeT TEHACHIMIO K IMOCTOSHHOMY 3HAa4eHHIO,
cocrasusieMy st [TIKM Bbenb3ona 5811 — 78 % ot ee
3HAYCHHUH U1 KOHTPOJBHHBIX 0Opa3IOB B BO3IYLIHON
cpene.

I[IKM benb3ona tuna 1111 mpu nuxnnyeckom
BO3JICUCTBUY TEMIIEPATyPhl COXPAHUI BEICOKOE 3HAYC-
HHUE aIre3MOHHON NpOoYHOCTH - 78% OT ee 3HAYCHUH
JUTS. KOHTPOJIBHBIX 00Pa3IOB B BO3AYIIIHOM Cpeie.

Anresnonnas npouyHocts [IKM benb3ona tumnos
1391 u 1511 npu TepMoLuKINYECKON Harpy3Ke NajaeT
B HaYaNbHBIA Nepuo] (35 IUKIIOB), a 3aTe€M pacTeT I1o-
cie yaBoeHus uucia uukioB Ha 11 u 51 %, cootBet-
cTBeHHO. [lomoOHOE MoBeneHNe BBICOKOTEMIIEPATYp-
HeIXx [TKM cornacyercs ¢ yTBepkacHUEM (UPMBI-TIPO-
M3BOJUTENST MaTepuasioB o noorBepxkiaeHuu ITKM B
MPOLIECCE IKCIUTYaTalluy OKPBITHSL.

Tort ¢axT, yTo TpHU pa3pyIIeHHH 0OPa3IOB MO aj-
re3MOHHOM CBSI3M Ha TMMOBEPXHOCTHU MeETaJJIMYECKOH
TIOJUTO’KKH TIPAKTHYECKH OTCYTCTBYIOT CIIEABI KOPPO-
3UH, CBUACTCILCTBYECT O TOM, YTO OCTAaTO4YHAsA BEJIM-
YMHA aJile3UHu MPOJ0HKaeT 00eceunBaTh 3alUTy Me-
Taya.

B urtore mpoaenaHHo# pabOTHl OBUIM MONTyYEHBI
CIIEIYIOIINE PE3YNIbTATHl U CACTIaHbl BEIBOIBL:

1. PazpaboraH cnoco® OIEHKH aAre3MOHHON
MPOYHOCTH CICTUICHHS TOTUMEPHOTO MTOKPHITHS C Me-
TAJJIMYECKON OCHOBOM.

2. Tloka3aHa HEOOXOIMMOCTb ydYeTa BIHSIHUSA
Cpelsl M TeMIepaTypsl (peaabHbIX yCIOBUI 3KCILIya-
TaIlK) Ha aATE3MOHHYIO MPOYHOCTH 3AIIUTHBIX KOM-
MO3UTOB.

3. Tlosyd4eHBl OKCIEPUMEHTAJbHBIE  JaHHBIC
MIOATBEPKAAIOIINE HEOOXO0IUMOCTh IPUMEHEHHS CIIO-
co0a ¥ aKTyaJIbHOCTb €r0 IIPUMEHEHHUSL.

4. Tlomy4eHBl OKCIIEPUMEHTAIbHBIC IAaHHBIC
OLICHKU aJre3MOHHON MPOYHOCTH B 3aBUCUMOCTH OT
CTEMECHU 3arpsA3HEHNS] PEMOHTHPYEMOI TOBEPXHOCTH.
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IHO3EMHOI MOBHI

Hem’snenxo O.€.

Kanouoam neoazoziunux HayK, 00ueHm,

doyenm Kapeopu 3a2anbHoi ma NPUKIAOHOI TiH2GICMUKU,
Muxkonaiscokuii Hayionanvuutl ynieepcumem imeri B.O. Cyxomauncokozo
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LANGUAGE
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AHoTanis

CraTTs IpUCBSIYEHA PO3TIIAY KOHTCHTHO-OPIEHTOBAHOTO ITiAXOY, SIKHi Ha0yBa€e Bce OLIBIIOTO MOMUPEHHS
K 3aci0 PO3BUTKY MOBHOI KOMIIETEHTHOCTI. ABTOP HAaroJIOLIye, 10 3aB/IsSKH BUKJIQJIAHHIO aHITIHCHKOT MOBH Ha
OCHOBI KOHTEHTHO-OPi€HTOBAHOTO IIIXOAY CTYJCHTH HAOyBalOTh MpodeciiiHo 3aTpe0yBaHNX MIKIUCIUILTIHAP-
HUX 3HAHb Ta CTIHKUX MPAaKTUYHAX HABUYOK, IO MO3UTHBHO BIUIMBAE HA 1X MOTHBAIIiO, JO3BOJISE Kpallle 3po-
3YMITH 0COOIHMBOCTI CBOET CIEIIaIbHOCTI, a TAKOXK MIABHUINYE iX KOHKYPEHTOCTIPDOMOKHICTh Ha pUHKY Tpari. Y
CTaTTi OOIPYHTOBYETHhCS IMEPEBard KOHTECHTHO-OPIEHTOBAHOIO MIAXOAY SK 3aco0y MiJBHIICHHS HaBYaJIbHOT
YCIHIMTHOCTI IiJ] Yac BUBYCHHS iHO3€MHO{ MOBH.

Abstract

The article is devoted to discussing the common features of content-based approach that has become increas-
ingly widespread as a means of developing linguistic competence. The author emphasizes that as a result of teach-
ing English based on content-based approach, students acquire professionally demanded interdisciplinary
knowledge and sustainable practical skills, which positively affects their motivation, allows them to understand
the features of their specialty better, and also increases their competitiveness in the labour market. The article
reveals and summarizes that content-based instruction can make learning a language more engaging and motivat-
ing.

KoaiouoBi ciioBa: KOHTEHTHO-OpIEHTOBaHUI MiAXij, NpogeciiHO-OpieHTOBaHE HaBUaHHS, MOTHBALlisl, HAB-
YaHHS Yepe3 3MICT, MKIUCUUIUTIHAPHI 3B'S3KH.

Keywords: content-based approach, professionally oriented learning, motivation, content-based instruction,

interdisciplinary connections.

IHocTanoBka mpodaemu. B nanuii wac npiopu-
TETHHM 3aBIAaHHSAM IIITOTOBKH TPaMOTHHX (paxiBIliB
3aKJIaJJaMy BUIIOT OCBITH € JOPMYBaHHS Y HUX SIK IIPO-
(heciitHO1, TaK i MDKKYIBTYPHOT KOMYHIKATHBHOI KOM-
nereHnii. MaeTbcsi Ha yBa3i PO3BUTOK BMiHHS eek-
THUBHO B3a€EMOJISATH 3 NMPEJCTaBHUKAMH 1HIIO] JITHTBO-
KyIbTypd Yy BIANOBiAHIA mpodeciiiHiii  cdepi.
OCHOBOIO HaBYaHHS MaiOyTHIX (axiBIiB HEMOBHHX
HaNpsMKiB IJrOTOBKH € KOHTEHTHO-OpPIEHTOBaHHUMN
MiAXIA 10 HaBYaHHS iHO3EMHOI MOBH IpPOQECIHHOTO
CIpSIMYBaHHSL.

l'onoBHa ines Metoy — e BUOYIOBYBAHHS HaB-
YaJbHOTO MPOIIECY HABKOJIO MPEJMETHOTO 3MICTY, aK-
TyaJlbHOTO Ul MaiOyTHBOI mpodeciiHoi misiapHOCTI
CTYJICHTIB, 32 JOTIOMOTOI0 iIHO3eMHO1 MOBH. J{aHuit Me-
TOJ, IKUH 00'eHYye (PaXxOBi TUCLUIIIHU Ta iHO3EMHY
MOBY, 6a3y€ThCsl Ha IPUHIIMIIAX OTIOPH HA MTPEAMETHUIN
3MmicT npodeciitnoi chepu [1] i Ha mpuHIMIAX npea-
METHO-MOBHOTO iHTerpoBaHoro HaB4aHHs [2]. [lo-
CJIITHUKY BU3HAIOTh €)EKTUBHICTh TAKOTO HAaBYAHHS 1
OIUCYIOTh HAsIBHUIA JOCBI/I.

AHaJi3 ocTaHHIX AocjailkeHb i1 myOJikamii.
KoHTeHTHO-Opi€eHTOBaHE HaBYaHHS 1HO3EMHUX MOB
NPOTIOHYE TMIAXiJM, y SKOMY CTYJICHTH OINAHOBYIOTh
MOBY 4epe3 KOHTEHT, abo 3mict. JIx. Puuapnz i T. Pon-
JKEepC 3a3HAYaIOTh, 10 «KOHTEHTHO-OPIEHTOBAaHE HaB-
YaHHS — I€ Taku{ MiAXiA 10 BUKJIAJAHHI MOBH, B

SAKOMY BHUKJIaJaHHS 6a3yeThCs CKOPIII Ha 3MICTi a0o iH-
¢dopmarii, SKy CTYZCHTH MalOTh 3aCBOITH, HDK Ha
JHrBicTHUHOMY abo iHmomy Buai mporpamu. [lig
3MICTOM CIiI PO3YMITH CIeNu(IYHUI Martepiai, 1o
BUBYAETHCS (aHTJI. subject matter) abo mepemaeThes 3a
JIOTIOMOT010 1HO3eMHOT MOBH [9].

OJIHUM 3 NEPIIUX JOCIIPKEHb HAaBYaHHS MOBH Ta
CITIJIKYBAHHS HEIO Uepe3 3MICT iHIINX HaBYaJIbHUX JIHC-
i 0yna podora «Content based second language
instruction» waykosuiB [I.M. Bpiaton, M.A. CHoy Ta
M.b. Berie, y sikiii aBTOpH J1al0Th BU3HAUYEHHSI TAKOTO
HaBYaHHS, PO3YMIIOUH LIEH TEPMIH SIK «IIO€THAHHS IIEB-
HOT'O 3MICTY AMCIUILIIH 3 IIUIIMH HABYaHHS 1HO3EMHOT
MoBm» [5]. BoHo 3abe3nedye mapanenbHe 3aCBOEHHS
3HaHb 3 MEBHOIT (HEMOBHO1) TUCITUTUTIHU, & TAKOX MOB-
JICHHEBUX HAaBUYOK 1 BMiHb, ITOB’SI3aHUX 3 MOBOIO, III0
BHBYAETHCS, Ta 31 CIUIKYBaHHAM Hero. [Iporpama HaB-
YaHHs 1HO3€MHOi MOBH TICHO IIOB’si3aHa ab0 HaBiTh
6e3mocepeiHbO0  0a3yeTsCsl Ha Tporpami HaBUAHHS
neBHoi  (HEMOBHOI)  JOUCUMIUIIHM,  TaKk IO
MOCJIIIOBHICTh  3aCBOEHHS MOBHOI'O/MOBJIEHHEBOI'O
KOHTEHTY BIAIIOBiZae MoTpedaM IOCHTIJOBHOTO 3a-
CBO€HHS KOHTEHTY HEMOBHOI IUCHHILTIHH. Y (oKyci
yBaru CTYAEHTIB (2, YaCTKOBO, 1 BHKJajJaya) 3HaX0-
JIUTBCS 3aCBOEHHS EKCTPATIHTBICTHYHOI iH(oOpMarii
NIeBHOT (HEMOBHOT) JUCIUILTIHN Yepe3 iHO3eMHY MOBY.
Po3BUTOK CyTO MOBJEHHEBUX HABHUOK Ta BMiHb
3MIACHIOETBCS SIK TOOIYHWH MPOAYKT TpOIEecy B
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uinomy. Tak, HaBYaHHS Yepe3 3MICT yCyBa€ HasiBHUH y
OLIBIIOCTI CTIemiaNi3oBaHuX HaBYAIBHUX 3aKIIAIiB PO-
3pUB MIX HaBYaHHSIM MOBM Ta HaBYaHHSM CHELiaJlb-
HUX (Hampukian, (axoBHUX) MAWCIMIUIH, 3apaid
CHIJIKYBaHHS y cepi IKUX MOBa BJIACHE 1 BUBYAETHCS.

BaxnuBuM acnekToM METOIAWKHM HaBYaHHS 1HO-
3eMHOT MOBH € TO# (haKT, 0 NIPH BUBYECHH] iHO3EMHHX
MOB y BJIaCHill KpaiHi y CTyAEHTIB 30epiraeTecs cras-
JICHHSI 10 1HO3EMHOI MOBH SIK 70 HaBYaJBbHOTO Mpea-
MeTa BHACIIJOK TOTO, III0 HaBYaHHS 3IHCHIOETHCS B
YMOBax IITYYHO CTBOPEHOT'O MOBHOT'O CEpeNIOBHUINA, B
NPUIYMaHUX YMOBHHMX CHTYallisIX CIUIKyBaHHS, Ha
NIEBHOMY MOBHOMY Martepialii i TeMaTHIIi, a TAKOXK 00-
ME)KEHE 9YacoM, IO BIiJBOAMTHCA HA HaBYaJIbHI 3a-
HSTTSL.

Sx 3ayBaxye O.b. TapHOMONBCHKUH, «HABUYAHHS
1HO3EMHOT MOBH Yepe3 3MICT CIeI[iaIbHUX JUCIHILIIH
(content based second language instruction),
3MIiCTOBHO-MOBHa iHTerpamisi y HaBwyanHi (CLIL —
Content and Language Integrated Learning) ta ixmo-
MOBHE 3aHYpeHHs (iImmersion) € MPOBIAHMMU 1 Haiie-
(heKTUBHIIIUMH HANpsIMaM{ ONTHMI3alii Ta iHTEH-
cudikanii OBOJOMIHHA CTyJICHTAaMH 1HO3€MHOI MOBH
Jutst IpodeciiHuX ineil. BoHU IIMPOKO BUKOPHUCTOBY-
I0ThCS B yHIBEpCHTETaX PO3BHHEHUX KpaiH cBity. Ha
JKaJlb, BUKJIaga4i 1HO3eMHOI MOBH Jisi Ipo(heciiiHoro
CHIIIKYBaHHA B YKpaiHCHKi HEMOBHIN BHININA TIKOJI
IIe HEeNOCTaTHhO OOI3HaHI 13 CYTHICTIO LHUX TPHOX
CHOPITHEHHUX MiIXOMIB, IO 3aBaXka€ iX e(eKTHUBHOMY
BIIPOBAKEHHION [4, c. 23].

Jiis HaBYaHHS depe3 3MICT XapaKTepHi JIAIIe Ti
BUAM HABYAJIBHOI IiSUTBHOCTI, SIKI € CHEU(pIYHAME
came I TOro MpogeciitHOTOo 3MICTY, TKOTO HEOOXiTHO
HaBYaTH 4epe3 BUKOPHCTaHHS iHO3eMHOI MoBH. Taki
npodeciifiHo Opi€eHTOBaHI BUAM HABYAIHHOI AISIIBHOCTI
MIEBHOIO MIPOI0 MOJCTIOITh (haXxOBY AisUIBHICTB, a HE
MPOCTO CITUPAIOThCH Ha ii mpeamerHui 3MicT. Croau
BIJTHOCSITHCS. MO3KOBI IITYPMH Ta AUCKYCIl CTYICHTIB 3
npodeciiiHuX MUTaHb, OOTOBOPEHHS KEWCiB, CTY-
JICHTCHKI Tpe3eHTallii mpodeciiHOro Xapakrepy, mpo-
eKTHa po0oTa Ta iHIIi BUIU HABYAIBHOI TisTIBHOCTI, K1
BUKOHYIOThCS HE PIiJIHOI0 MOBOIO, & MOBOIO, III0 BHB-
YaeThCA.

Tak, @. I'enecu Ta K. JIunaxonsH-JIuepu 3ampo-
MOHYBJIM Take MiIIPYHTS KOHTEHTHO-OPI€EHTOBAHOTO
HaBYaHHS 1HO3EMHHX MOB:

1. BoHO m03BONSE CTyneHTaM pO3BHBATH CBOI
BJIaCHI HAaBMYKH Y MO€HAHHI 3 COI[IaJIbHUMH Ta Mi3Ha-
BILHIMH HaBUYKaMH.

2. MoTuBaliis 10 BUBYCHHS JAPYroi MOBH 3pOCTa€e
3aBASKH TOMY, IO BOHO 30CE€pEKCHE Ha 3HAYMMOMY
Ta PEJICBAHTHOMY aKaJeMiYHOMY 3MICTOBI Ta CTBO-
PEHHI MO>KIIMBOCTEH /IS IIIIECIPSIMOBAHOI Ta 3MiCTOB-
HOI KOMYHIKAaIIii.

3. BOHO Ha/ia€ KOHTEHT, 1110 I03BOJISIE BCTAHOBIIIO-
BAaTH 3B’SI3KM MK HOBOIO MOBOIO Ta CMHCIJIOM 1 MUCJIEH-
HSIM.

4. 3a oro JOMOMOTO0 CTYJICHTH MAlOTh CIIPaBy
31 CTPYKTYpHHUM Ta (YHKI[IOHATBHUM BapilOBaHHAIM Y
PI3HOMaHITHUX KOHTEKCTaX BHKOPUCTAHHS, HAIalOUH,
TaKUM YMHOM, CTY/IEHTaM MOJIMBOCTI HaOyBaTH MOB-
HUX OJIMHMIIb, SIKi € aBTEHTUYHUMH Ta KOPHCHUMU.

5. BoHO cripusie MOKIIMBOCTI CTBOPIOBATH 3B'SI30K
MiX THM, IO BXKE € HOBUM, 3 YK€ BIJIOMHMH 1JIeIMH Ta
HaBUYKAMH, MOTJIHONIOIYMA THM CaMHM BHBYCHHS
MOBH [6].

3arasom, npati, IpUCBSYEHI 1aHil npobaemi, abo
aHATI3YIOTh MiCIIe KOHTEHTHO-OPi€EHTOBAHOTO MiIXOMY
B PAIy CYMDKHHMX TEOpiH 1 MPONOHYIOTH CBOIO iHTEp-
mpertarito gaHoro merony (Hampukian, b. Jlisep i C.
Crpaiikep [8]), a00 ONMUCYIOTh MPAKTUYHUN JOCBIA
BIIPOBA/KEHHS HABYAHHS Yepe3 3MICT y BHKIAJaHHI
inozemHoi moBu (Hampukiag, @. Crpomnep [10]).
T.M. Kopx y3aranpHIOE TpUHOHUIN TpodeciiiHo-
OpIEHTOBAaHOTO HABYaHHS MiJ Yac IiJrOTOBKH
MpaLiBHUKIB HEMOBHUX clienianbHocTeH [3].

Buxisian ocHOBHOro marepiany. AKTyalbHICTh
naHol mpobiemMu 0OyMOBJICHA, 3 OJHOTO OOKY, BHCO-
KHMH BHUMOTAaMH, IO TPEA'SBISIOTBCS 10 (PaxiBIliB,
BKITIOYAIOYH X IHIIOMOBHY MIXKKYJIBTYPHY KOMYHiKa-
THBHY KOMIIETEHLil0, a 3 IHmoro OOKy -—
HEBIATOBIAHICTIO JaHUM BHMOTaM JESKUX BHILYCK-
HukiB 3BO. V¥ 3B's13Ky 3 IIMM JOIUIEHO MPOJOBKYBATH
MTONTYK ONTHMANBHUX OCBITHIX TEXHOJIOTIH, SKi TO3BO-
79Tk (axiBISIM HEMOBHHX HANPSMIB MiJrOTOBKU
YCIIITHO OCBOITH KypC iHO3€MHOI MOBH 3a Ipodeciii-
HUM CIIPSMYBaHHSM 1 HaJaji TIOBHOLIIHHO IPAaIfOBaTH
SK Yy BITYM3HAHOMY, TaK i B MDKHAPOJHOMY IIPO-
(eciitHOMY CIIBTOBapUCTBI.

[TonynspHICTP KOHTEHTHO-OPIEHTOBAaHOTO HaB-
YaHHsI 3HAYHO 3pOciia 3a ocTaHHI poku. Le mimkom 3po-
3yMLJIO, TOMY IO HPaKTH4HI OCOOJIMBOCTI I[LOTO Me-
TOAY pOOJSATE HOro MpuBaONIMBUM AJISI BUKOPHCTAHHS
IIiJT Yac HaBYaHHS 1HO3€MHOT MOBH, a caMe€: JisNIbHICTh
MOBHOI ayAuTOpil € crennu(pidHo IS HABYAIHHOTO
IpeMeTa i CpsIMOBaHa Ha CTHMYJIIOBaHHSI CTYJICHTIB
OYyMaTH 1 BYUTHCS IUIHOBOIO MOBOIO. Takuil miaxinm €
LJIKOM TPUPOJHUM JUIsi HABYAHHS YOTUPHOX OCHOB-
HUX MOBHHMX yMiHb. Hampukinan, [ HaBUaHHS 9H-
TaHHSI BUKOPUCTOBYIOTHCSI aBTCHTHYHI MaTepiai, sKi
BHMAraroTh BiJl CTyJICHTIB HE TUTbKH PO3YMiHHSA iH(OP-
Maltii, a if yMIHHS iHTepIIpeTyBaTH i ouiHioBatH 1i. Lleit
MeTox nependadae, 0 HaBYaHHS IMCbMa Mae CIixy-
BaTH 3a MPOCIYXOBYBAaHHSM 1 YUTAHHAM, 1, TAKUM 4H-
HOM, CTYJEHTH TOTYIOThCS JI0 NMUCEMHOTO MOBJICHHSI.
[lpu TakoMy migXOHl CTyJEHTaM MPHUILEILTIOITHCS
Pi3HI MOBHI HaBUYKH, IKi TOTYIOTh X JJIS pALy aKaje-
MIYHHX 3aB/IaHb, 3 SIKUMHU IM JIOBEJEThCS 3ITKHYTHUCS
[5].

PucwH, BIacTHBI KOHTEHTHO-OPIEHTOBAaHOMY HaB-
YaHHIO, B IIO€JHAHHI 3 TPAKTHYHUMH IIepeBaraMu iHTe-
rpauii 3MicTy i BUBYEHHs MOBH 320e3Ne4yIOTh Iepe-
KOHJIMBI apryMEHTH Ha KOPHCTh HAaBYaHHS Ha OCHOBI
3MicTy. Bukiasadi MOBH, sIKi OpPIEHTYIOTBCSI Ha KOH-
TEHT, MalOTh MOJIUBICTh BBOJIUTH B IIPOLIEC HABYAHHS
1 TpaguuiiHi (HOpMH, TUM CaMHM 33/I0BOJIBHSIOYH
ocBiTHI moTpedu crynentis [7]. KoHTeHTHO-OpieHTO-
BaHE HABYaHHs CIIPHsE NPUPOJHIN iHTerparii pario-
HaJIbHUX METO/[IB BUKJIaJaHHS MOBH, TAKHX SIK aJIbTep-
HaTHBHI 3aCO0M OLIIHKH, CIJIbHE HAaBUYAHHS, HABYaHHS
IHTETPOBAaHUM HAaBHYKaM, ITPOEKTHA POOOTA, HABUAHHS
cTparerii i BUKOpHCTaHHS rpadiqHIX CHMBOJIIB.

Buznatoun HeoOXimHICTh i Oe3nepedHy IiHHICTh
TPaAULIMHUX MiAPYYHUKIB 1 AMAAKTUYHUX PO3POOOK,
MM, TUM HE MECHII, BBOXKA€MO, 1110 HE CJIiJ HUMHU 00-
MEXXyBaTHCS. 3aJIydeHHS aKTyaJbHUX aBTEHTHYHHX
JDKEpPETI, 0 CIPHUSIOTh PO3BUTKY IpodeciitHoi komrre-
TEHIIi CTYICHTIB, Jla€ TIO3UTUBHI pe3yJbTATH.
Y cHimHiCTh BUKOPUCTAaHHS KOHTEHTHO-OPi€HTOBAHOTO
IiIX0/1y B KypCi aHTIIIHCHKOI MOBH 3aJI€XKHTH BiJl psiLy
ymoB. Kito4oBa poJib BiIBOAUTHCS CTBOPEHHIO MIiITHUX
MDKIUCIHUIDTIHApHUX 3B's3kiB. Lle mepenbadae, mo-
repliie, palioHaibHe TeMaTHYHe TIaHyBaHHS 3aHATD 1
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PO3IOJIT TOCHIAKYBAHOTO MaTepiany 3 ypaxyBaHHSIM
HACTYITHOCTI 3HaHb, a TO-ApYyre, TICHUH KOHTAKT
BUKJIa/1a4iB-NIPEIMETHUKIB 3 BHUKJaJayaMM aHIJIIHCh-
KO MOBH.

o crocyeTbest B3aeMoii 3 BUKJIajauaMyi HEMOB-
HUX TPEIMETiB, TO TYT 0akaHO CHINFHO TOTYBaTH iH-
TerpoBaHi MDKIMCIUILTIHAPHI 3aB1aHHs. BoHU 103BO-
JSIOTh CTYNEHTaM CHHTE3YBaTH OTPWUMaHi 3HAHHA 1
BMIHHS 3 PI3HUX NPEIMETIB 1 BTUIIOBATH iX y BUIIISI
KOHKPETHHX IPOEKTIB aHTIIHCHKOI MOBOIO. Hampu-
KJ1a, 1€ MOXYTb OyTH IpyIOBi JOCTIiIHI IPOEKTH 3 HO-
JAIBIIOI0 TIPE3EHTALIEI0 PEe3yNbTATiB AHTIIHCHKOIO
MOBOIO B PI3HMX (popMarax: CIlaioBa Mpe3cHTAILis,
BiZICOKJIII, HAYKOBA JIOTIOBib, ece, OaHep, ra3era, Keic
1 T.1. 3aX0/1H, Ha SIKUX MOKe OyTH MPEICTABICHUI KiH-
LEBUH MPOIYKT, TAKOK MOXKYTh BapifOBATHCS: KPYTIINH
CTiJN, BeOiHAp, CEKIlis HAYKOBO-AOCIITHOT KOH(PEPEHIIiT
i T.0. Y4yacTp BHWKJagada HeoOXimHa s BUOOpY
HaWOUIbII aKTyaJbHOTO KOHTEHTY JUISl 3aBJiaHb, a Ta-
KO JUISL OI[IHFOBAHHS 3MiCTOBHOI CTOPOHH POOOTH CTY-
JeHTiB. Lle miaTBep/pKyeThCs MO3UTHBHUM JOCBIZIOM
MIPOBEICHHS 3aXO0/iB 3 MUKIMCIUIUTIHAPHOIO TPo0ITe-
MaTHKOIO.

KpiM npuHOMNYy MiKAMCUMIUTIHAPHOCTI, edek-
TUBHICTP IiIXOAY 3 ONOPOIO0 HAa HAOYHHIA 3MICT 3a0e3-
MEeYYETHCS MIPAKTUYHICTIO 1 IPUBAOIUBICTIO KOHTEHTY.
Ile o3Hauae, M0 MPOIIOHOBAHUH CTYAEHTAaM MaTepiai
MOBUHEH MaTH BUPa)KEHY NparMaTU4Hy LiHHICTb, OyTH
aKTyaJbHUM i BUKJIMKATH iHTepec. I, HapemTi, NieBUM
METOJIUYHUM MPUHOMOM IPEACTABISIOTHCS 3aBAaHHS
UL 3MIITaHUX TPYI 31 CTyJSHTaMH pPi3HUX KYpCiB.
Crapiui CTyAEHTH BUCTYNAIOTh Yy pOJI €KCHEepTiB 1
MOMIYHHKIB TIPH TMiArOTOBIII HAYKOBHX JOMOBiICH, a
CTYZIEHTH MOJIOJIINX KYpPCiB BHKOHYIOTH POOOTY IO
300py Ta 00poOmi iHpopMamii Ta MmArOTOBII IO-
MOBiIeH, Mpe3eHTallii.

SIK #1 iHI11 IHHOBALIMiHI METOIM BUKJIaAaHHs, KOH-
TEHTHO-OPIEHTOBAHUI MIAXiJ Ma€ Psi MOTCHINIHHUX
npobnem. [lo-mepie, e CKIAAHICTH OpraHi3aiii HaB-
YaJBHOTO TPOLECY, 0COOIMBO B 3MIIIAHUX CTYACHTCh-
KHX Tpymax a0o CrijibHa po00Ta 3 BUKJIaJa4aMU-TIPE/I-
meTHHKaMu. [lo-apyre, mpobieMoro € HaMipHe BUKO-
pUCTaHHS pIJHOI MOBM Ha eTamax MiATOTOBKH
IpyNoOBUX MpPOEKTiB. [IpokoHTpoIIOBaTH, 11100 CIIIJIKY-
BaHHS MiX CTyJICHTaMHU-WICHAMH pOOOYHUX IPYTI BiIOY-
BAJIOCS] BUKIIIOYHO aHIIIHCHKOI MOBOIO, HE TIPEJICTaB-
JSIEThCS. MOXJIMBMM. B pesynbrari NMOBHOIIIHHA KO-
MYHIKaIlisl aHTJIHACHKOI0 MOBOKO BEAETHCS TUIBKH Iif
4ac MiJCYMKOBHX 3aXO/IiB.

Tpers npoGnema — 1ie BUOIp KOHTEHTY JUIsL CTY-
JICHTIB 3 MTOYaTKOBUM PIBHEM MOBHOI MiJJTOTOBKH, TaK
SIK aBTEHTHYHHUI MaTtepial 3 MPeJMETIB CIeliaJbHOCTI
MOX€ BUSIBUTHCS 3aHAJITO CKJIAJHUM JUIs JaHOi Kare-
ropii cryaeHTiB. UeTBepTa npodieMa — e CKIaHICTh
CIIEIiaTi30BaHOTO KOHTEHTY JIJIsl BUKJIafada aHTJIiiCh-
KOT MOBH, KOJI BiH/BOHA HE BOJIOJII€ MaTEPiaioM JIHC-
IUTUTIHKA B IOCTaTHIN Mipi 1, OT)Ke, HE MOKE aJICKBaTHO
OLIIHUTH 3MICTOBHY CTOPOHY CTYJIEHTCBKOi pOOOTH.
Crin 3a3HaYUTH, 10 1€ XapaKTepHa CKIAHICTh i1 yac
BUKJIAIaHHs aHTIIIHCHKOT MOBH 3a ITpodeciiiHuM crpsi-
MYBaHHSIM. Y TaKOMY BHIaJIKy HAyKOBY LIHHICTH poO-
0OTH TOBHMHCH aHAI3yBaTH i OLIHIOBATH BUKJIAIad-
MPEeIMETHUK, 3aJWINAl0Yd BUKIIQJa4eBi aHTIIHCHKO1
MOBHU MOXJIMBICTb OLIIHWUTH ii MOBHY CTOPOHY, CTHIIb
BHUKJIa/ly, @ TAKOXK HABHYKH ITPE3EHTAILI].

[HIIOFO MOTEHIIIHOIO TIPOOIEMOIO CITiI BBAXKATH
HEepIBHOWIHHUI BHECOK YYaCHHKIB CTYJEHTCHKHX

IPYIL, KOJIU OKH a00 KiJIbKa YJICHIB KOMaH! aKTHUBHI,
a 1HIII He 3ay4eHi B poOoTy. Y Takux BHIAJIKaX MOXK-
JIMBE BTPy4YaHHS BHKJaJjada i 3MiHM CKJIaly poOoumx
rpy1 abo JOMTOMOTa B PO3IIOAii 000B's3KiB. I, HaperTi,
TIEBHI TPYAHOLI CTBOPIOE HEPO3BUHEHICTD y CTY/ICHTIB
IOCTIIHAIIBKUX HABMYOK 1, IK HACJIIIOK, HEBMIHHS BH-
KOHYBaTH Taki 3aBaaHHs. Lls mpobiema BUXOAWUTH 3a
paMKH METOAWKH BUKJIAJAHHS aHTIIICHPKOI MOBH Ta
[OBUHHA BUPIIIYBaTHCA KOMIUIEKCHO. Y IIijioMy,
HEe3Ba)XKAIOUH Ha JEAKi MOTEHIIiiHI MPOoOIeMH, OYeBHI-
HUMH € MepeBary Mixoay A0 HaBYaHHS 3 ONOPOIO Ha
MIPEIMETHHUH 3MICT.

BucnoBku. Omxe, y pe3ynbTaTi HaBYaHHS iHO-
3eMHOI MOBH 3 OIOPOI0 HA KOHTEHTHO-OPi€HTOBaHMI
TIX1], CTyIeHTH HaOyBatoTh npodeciiiHo 3aTpeOyBaHi
MDKINCIMIDTIHAPHI 3HAHHSA 1 CTiliki mpakTH4IHI
HaBUYKH, 1[0 MO3UTUBHO BIUIMBAE Ha 1X MOTHUBALIIO,
JO3BOJISIE TAHOIIE 3pO3YMITH OCOOIMBOCTI CBOET
CIeiaJIbHOCTI, a TAKOX IiJBHIIYE IX KOHKYpPEHTOC-
MIPOMOXKHICTh HA PUHKY Ipamni. HaBuaHHS yepe3 3MicT
y 3BO Mae ynmasno npakTHYHO BCTAHOBJICHHUX IIepeBar
HaJ TPAAULIHHIM TIpoQeciiHO-Opi€EHTOBAHUM HaBYaH-
HSIM 1HO3EMHOI MOBH. 3aBISIKH TaKUM IepeBaram J10-
LUIBHUM € TIOCTYTIOBE TIEPEBEACHHS HABYAJILHOTO IIPO-
mecy 3 npogeciitHo-opieHTOBaHOTO HaBYAHHS 1HO3EM-
HOi MOBH 3a IPO(eCiHHUM CHPSMYBAHHSIM Y HEMOBHHX
3aKajax BHUINOI OCBITH Ha METOAWKY ONAHYBaHHS
MOBH Ta CITIJIKYBaHHSIM HEIO uepe3 3MicT (haxoBUX JTUC-
LUTLUTIH.

JlouinpHICTh MIAXOAY 10 BUKIJIAJAHHS 1HO3EMHOT
MOBH 3 OTIOPOIO HAa HAOYHMH 3MICT MOJIATaE B AL IIe-
peBar, miaTBeppKeHUuX A0cBigoM. CTyJIeHTaM MPOIo-
HYIOTBCS 3aBIAHHS, SIKi JIOTIYHO 1 3MICTOBHO MOB'A3Y-
I0Th Marepianu i3 JUCUMIUTIH Creliati3amii, BUKO-
HaHHA SKMX B TIpymax, OCOOJMBO 3MiIIaHUX,
PO3BHBAIOTH SIK JOCIHiAHI, TaKk 1 KOMYHIKaTHBHI
HAaBUYKH, HEOOXigHI MaHOyTHIM creriamictaMm. 3aB-
JSIKK 1IbOMY CTY/AEHTH MOXYTh TJIHOIIE OCMHUCIHTH
cnenndiky cBoei mpodecii. PisHomaHniTHI (opmaTi
CTBOPIOIOTH CIIPUSTIMBI YMOBHU JJIsl TIPOSIBY JIiIEPCh-
KHX SIKOCTEH Ta peaizallii TBOpYOro MOTEHIaly CTy-
JIEHTIB, a aBTEHTUYHHHI 1 I[iKaBUH KOHTEHT iCTOTHO
ITiIBUIILy€ MOTHBAIiIO 10 HaBYaHHS. OTKe, HABYAHHS 3
OIIOPOI0 Ha KOHTEHTHO-OPIEHTOBAHMH IMIAXIN CIIpUsE
OUTBII YCHIITHOMY 3aCBOEHHIO IUCHHUILTIHU, cQeK-
TUBHI# B3a€MO/Ii1 BUKJIajaua i CTYACHTIB, @ TAKOXK 3a-
Oesriedye 3B'SI30K 1HO3EMHOI MOBH 3 HAIPSIMKOM IIpO-
(eciitHOT MiArOTOBKU CTY/ICHTIB.
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Abstract

The article researches ontological principles of the doctrine of icons by Pavel Florensky, who on the basis of
the iconostasis revealed the ontological foundations of the icon. The fundamental principles of the ontological
conceptions of icons by Pavel Florensky have been presented on the analysis of his works “Iconostasis”, “Temple

act as a synthesis of arts” and lectures.
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OpxHUM 3 HAWOLTBII OPUTIHATHHHUX Ta CBOEPITHUX
MiAXOIB y MOCTIXKCHHI MUTAHHS IKOHH BUALISIETHCS
I1. ®nopeHchkuii 3 HOro KOHIICTIIIEID PO3YMIHHS iIKOHH
gk “MeTadizuku cBitina”. KoHmemnis po3yMiHHS iKOHH
B OHTOJIOTIYHOMY acCleKTi HaHOIbII SCKPABO MPej-
cTaBlieHI y poboti «IkoHOCTac» Ta «XpamoBa His SIK
CHHTE3 MUCTELITBY.

Besnepeuno, «IkoHOCTAC) — Ipallst OpUriHaiIbHa i
CBOEpiZIHA, HAaBITh 3a CTWIEM BHKJIAAYy JIyMOK
BiZIPI3HAETHCS Bifl POOIT, B IKUX PO3TIAAAETHCS OHTO-
JIOTIYHUH aCTMeKT IKOHH. 3 Ha3BH MpAaIli CTAE OUSBUJIHO,
110 11e 6OTOCIOBChKA TEMATHKA, IPOTE Y CAaMOMY TBOPi
HEeMae HaBiTh HATSAKY Ha iCTOPiI0 BUHMKHEHHS 1KOHO-
CTacy, SIK apXiTEeKTypHOTO €JEMEHTY ITPaBOCIABHOTIO
XpaMmy — HeperopoiKy, 1110 BiJOKPEMITIOE BiBTap BiJj 0c-
HOBHOI YacTWHU Xxpamy. Y posyminHi I1. ®dmopeHcs-
KOT'0 IKOHOCTAaC — yXOBHE SIBUIIIE, TOMY i BUHHUKHEHHS
IKOHOCTaciB — “mepeB’sHUX 0ap’epiB” 3 ikOHaMHU AH-
rejiB 1 CBITHX, aBTOP MOB’SI3Y€E 3 “yHaJKOM JyXOBHOT
cBigomocti” monei [5, ¢.481]. IkoHorpadiune Ha-
MOBHEHHS iIKOHOCTACy BigoOpaskae MPUCYTHICTH HEOO-
JKUTEJIB MICTHYHO, OHTOJIOT19HO. B Takomy Kitrodi, 1ist
®DIOpEeHCHKOT0 iIKOHOCTAC — 11 “MaTepializaiisi JyX0OB-
HuX cun” [5, ¢.481].

Po3kpuBarouM CBOIO JYMKY 4epe3 IOSICHEHHS
TOTO, SIK JIOAWHA Ii3HA€ BUAMMHHA Ta HEBUIUMHH
cith, I1. ®nopeHcrkuil Bincuiae Hac Jo0 mpari 3.
®poiina “Taymauenns cuis”. Tyt, PropeHChKHH 3a-
3Hayae, 1o “CHU € Ti 00pa3H, sSKi BiIOKPEMIIIOIOTH CBIT
BUJMMUH BiJ] CBITY HEBUAMMOTO, BIIOKPEMIIFOIOTH 1 pa-
30M 3 THM MOETHYIOTH i cBitH” [4, ¢.83]. IIpn npomy
HaWOUIbII BaykJIMBE 3HAUYEHHS BiJIrpaloTh caMme Iepe-
JIpaHKOBI a00 MICTHYHI CHH, B SKHX JyIIa HaHOUTBII

OYHIIIEHA BiJl BCbOTO YyTTEBOTO, 3¢MHOTO. 3a JIOIIOMO-
T'OI0 OCTaHHIX CHIB JIFOJIChKA JTyllIa MiTHIMAETHCA Y CBIT
HeOeCcHHI, TOPHUA, JIe BOHA “*KHBUTHCS CIIOTIISIIAHHAM
CYTHOCTEH TOPHOTO CBIiTYy, BOMpae BiYHI HOYMEHH pe-
yeil” [4, ¢.84] i noBepTaeTbes y CBIT 3eMHM. “TliHsAB-
IINCH /10 CTIOTJIIAAHHS 1/1ei, ane BOHN CIPUHMArOThCS
NIACUBHO; NOBEPHEHHS 3 TOPHOTO B 3MHUH — € MICTHY-
Hull etanm — BBaxkae C. BpyOmeBcekuii. [lpn mpomy
icHye HeOe3leka BMACTH B LIIO3I1 MpH Mepexoi 3
HAATIPUPOTHBOTO CBITY y 3emHmiA” [8]. Came Takuit
LUIAX 3AIHCHIOE AyIIa MHUTIS, CIIOYaTKy i3 3€MHOTO
CBITY IiJHIMA€ETHCS Y CBIT TOPHHH, a TOTIM 3HOBY II0-
BEPTAETHCA Y CBIT 3eMHHUL, ajie 3 00pa3aMu Ta CHMBO-
JaM# T00aueHNMH Y BHIIOMY CBiTi. TyT @nopeHChKHiA
HOCITyTOBYETBCS BIZIOMOIO HOMY €CTETHYHOIO KOHIIETI-
IE0 “IiIHECEHHI-CXODKEHH IoeTa-CuMBoJIicTa B.
IBanoBa [1, ¢.302].

Big mobaueHoro y rOpHOMY CBITI Aymia 3BOpY-
HIYETHCS 1 3HOBY MOBEPTAETHCS Y BUIMMHMU CBIT 1 TIepe]
HEro “B)K€ BUHUKAIOTHh CUMBOJIIUHI 00pa3y CBITYy HEBH-
JIUMOTO — JIUKH pedeid, inei...” [4, ¢.85]. dnsa dnopen-
CHKOTO Y CXOJPKeHHI, MUCTETBO SIKHAHKpale BigoO-
paxae ycro Kpacy ropHoro cBiTy, 1o Bijodpasusocs B
iKOHOITMCHOMY MHcTenTBI Bizanrii Ta Pyci. ABTop no-
SICHIOE, TII0 BXKUBIIM TEPMiH “JUK”’, BIH HE OTOTOXKHIOE
HOro 3 IHIIMMHU CXOKUMH CHHOHIMIYHUMH TE€PMiHAMH
AK “nmuamuHa” 9u “nune”. Jlune € i Hac peasbHICTIo
3eMHOTO CBITY, U151 DIOPEHCHKOT0 1€ CHHOHIM SIBHIIIA.
Y MHCTEeLKOMY PO3yMiHHI, JIUIE — € cdepa HATYpH 3
SIKOKO IIPALFOE XYJOXKHUK, IIEPETBOPIOIOYH 11 y MOPT-
peT, TpH I[bOMY IPUBHOCHTHCS “‘NIEIIO 30BHINIHE IO
BiHOIIEHHIO 710 Juug...” [4, ¢.90]. HatomicTh UK €
CYTO BHYTPIIITHIM JJIs JIFOJMHU, IO BOHA OTPUMAaJia Bij
Bora. JIuk € nposiBom bosxoi mogo6u B moauHi. e Toi
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ieabHUH BUAMMUM CTaH JIIOAMHY, B IKOMY BOHa OyJia
JI0 TpiXxomaaiHHA. BHBOIIYHM €THMOJIOTIIO TEpMiHY,
dnopeHchkuii OBepTalo Hamry yBary Jo IlnaToHiBch-
KOTO €I00G, 10€a, 10 BUABISE “IyXOBHY CYTHICTB, IIO0
CHIOTJIsAZIa€ BIYHUI CMUCH, TPEeHEOSCHOT KpacH, . .. 11 rop-
HUH nieprmoo6pas...” [4, ¢.90].

B Mmipy Toro sk rpix 3aBoJIOJiBa€ JIFOIWHOIO,
“nune mepecrae OyTH BIKHOM, KyIu TMoTparuiie boxke
cBiTno” [4, ¢.93]. [IpoTe 3aBIsIKM MMpaBEHOMY KHUTTIO
JIFO/IMHA 3/IaTHA BiTHOBUTHU CBOE CIPABIKHE JIHIIC — CBil
icruaani Jluk Boxuit. Tak, Hampuknan, y cBATHX i
MpaBEeIHHUX JIOJCH MKW MOJYKHA IOOAYWTH Ha IXHIX
JIMLSIX 1€ 32 )KUTTS. TOMY XyJOKHUKH 1 BIATBOPIOIOTH
iXHI TyXOHOCHI JMKH Ha ikoHax. Lle Haiikpamie Mo)kHa
no0a4YnuTH Ha IKOHOCTAC.

Sk yacTuHa iHTEp €py Xpamy, iIKOHOCTaC BUKOHYE
POJIb 0OOMEXKEHHS JUIs BIpyIO4Oro, ajie CBOIMH CBSIILICH-
HUMH 300paXKeHHSMH JIOTIOMara€ OCSTHYTH IIIOJUHI
HeBUIUMUI CBIT. CBATI, 10 300pakeHi Ha IKOHOCTACI
€ “BUANMUMH CBiIKAMH CBITY HeBUAMMOTO” [4, €.96],
“BOHM MBI i1ei CBiTy HeBuaumoro” [4, ¢.97], “BoHu
KHBA TymIa moncTtea” [4, ¢.97]. Caari CTBOPIOIOTH
JKHUBY CTIHY IKOHOCTaCy 1 € 0IHOYACHO Y JIBOX CBlTaX a
CBOIMHM JIMKaMu 3acBimuyiorh “boxy TaitHoniro”. 3
IIbOTO MOXEMO 3p03yMiTH, 110 a1t PropeHchKoro iKo-
HOCTAaC — II¢ HEe apXiTEeKTypHHUH eJIEMEHT 3 JeKOpaTHB-
HUMH TPUKpacaMu 3 p1356neH0r0 JepeBa 4M Maii-
CTEPHO BHUTECAHOI'O KAMEHIO 1 4yJOBUMH 1KOHOIHC-
HUMU 300pa’KCHHSMH, 1I€ € CTiHA 3 )KUBUMH CBiIKaMH:
“Ikonocrac € cami cBsTi” [4, ¢.98]. OcHOBHE HpHU3Ha-
YeHHS IKOHOCTAcy — JOTIOMOTa BipyIOYNM Y Mi3HAHHI ,
KOTpi 4yepe3 “HeMid JyXOBHOTO 30py” HE MOXYTb Oa-
gutu bora, Tomy i “pedoBmii ikoHOCTac”, 200 “Te Ko-
CTHWJIb JYXOBHOCTI” IOKa3ye BIpyIOUHM “‘HaIiBCIIINM,
KYJIBI'aBHM Ta YIIKOIDKCHUM. .. BXiJl B iHIIHK CBIT” [4,
c.98].

[Tpote He BCi AOCITITHUKN MOTOIKYIOTHCS 3 TAKAM
pO3yMiHHAM iKOHOCTACY. 30KpeMa, . CTernoBUK TOBO-
puth, mo npaus “Ikonocrac” Il. draopeHcbKOro He
MICTHTh JKOIHOI ICTOPIl MOXO/PKEHHS BHIIE3TagaHol
YaCTHHU IPaBOCIaBHOTO Xpamy. | HiOH BiIIITOBXYIOUH
YHUTaviB BiJ AaHOI Mpaili, TOBOPUTh, IO MPOYUTABIIH
“IxoHOCTac” Mu po3dapyemocs [3, ¢.30]. Ane € i Taki
JIOCJIIZIHUKY, SIKI BUCJIOBIIOIOTH IPOTHIICKHI MIpKY-
BaHHA. Tak, €pxi HoBocenbchkuil y mepeaMoBi 110
MOJILCHKOTO Tepeknany “IkoHocracy” 3ayBaxye: “Ilo
®DropeHCHKOT0 iKOHa Oylla apXEoJIOTIYHOI TEMOIO, a
BiH 3aBISKH CBOId CMUIMBOCTI Ta OPHTIHAJHHOCTI
BiZIKpUB ii BcecTropoHHe BuBYeHHs [7, C€.9]. Inmia mo-
ciigaunsg A. Bunapio y crarti “MipkyBaHHs 3 Goro-
ciiB’s ikoHW” HazmBae I[1. dmopeHCBEKOTO “BiIOMUM
eKCIepTOM 3 iKOHH Ta ikoHoJorii” [9].

Ha ngymky II. ®nopeHchkoro ikoHOcCTac €
HEBIJ’€MHOI0O 1 HEOOXiTHOIO YaCTHHOIO Xpamy: BiH
MpoOuBae BikKHA y TOPHUH CBIT. MHCIUTENh KaTero-
PHUYHO 3asIBIISIE, 110 “3a0paBIIN IKOHH — 11€ 3HAYHTH 3a-
MypyBaTH BikHa” [4, ¢.99]. IkoHU SK TOJIOBHI €JIEMEHTH
IKOHOCTAcy € BIKHAMH Y CBIT T'OPHUH, TyXOBHUH, O0XKe-
ctBeHHuH. Ha 1ipoMy 1 OyzIye cBOrO G0TOCIIOBCHKY KOH-
nenuito ikonu I1. daopeHchkuit.

Binrak, ikona y po3yminni II. ®mopeHcpkoro
TPaKTYETHCS SIK HalBHUINE MUCTENTBO. | mepesn Xynox-
HUKOM CTOiTh HAJCKJIaJHE 3aBJaHHs: “BUBECTU IJIs-
Jlaya Ha 9yTTeBI CIIPUHAHSTTS (ap0 Ta MOJIOTHA B JIEIKY
peanbHicTs” [4, ¢.100]. SIkmo mporo He 3poOJIeHO, TO
XYZOXKHHUK HE JIOCATHYB CBOEI METH. 3aBAaHHs iKOHO-
MHUCHA € BaX4e Ta BAXKIHUBIIIE: “iKOHA Mae€ BHBECTH

CBIZIOMICTB y CBiT ayxoBHuiA” [4, ¢.101], mobu 3a cio-
Bamu cB. JlioHicis Apeonarita mokasaty “Ta€MHHMIII Ta
HaAnpupoHi Buminas” [4, ¢.101]. SIkino ikoHODHCIIEM
HE JIOCSTHYTO TaKOi METH, TO iKOHa HeMae JTyXOBHOI,
CBSILEHHOI ILIHHOCTi, a JIMIIE CTaHOBUTH 3alliKaB-
JICHICTH /IS apXeoJIora, iICTOPHKA, KyIbTYpOJIoTa.

IIpu upomy, I1. daopeHChKUl YTOYHIOE SIKa POJIb
BIZIBOANTHCA XyNOKHMKY. JIfoqWHA, IO NHIIE IKOHY
BUKOHY€E TEXHIYHY CIpPaBy, aJUKE CIIPAaBXXHIMHU 1KOHO-
MMCIIMH € CBSTI OTII, 00 “BOHM CIIOTJISIAIOTh TE, IO
Mae Oytu 300paxene Ha ikoHi” [4, c¢.102]. 3Bixcu
BHUJIHO, III0 IKOHA, HABITh SIK HAWBUIUI BUJ MUCTELITBA,
mo InepedyBae Ha BEpIIMHI XYA0KHBO-ECTETUYHHX
LIHHOCTEH, HE OOMEKYETHCS JIHIIE XyIOKHBOIO ce-
poto, BoHa BUX0OAUTH 3a i Mexi. Tyt I1. dnopeHcbkuit
€ TIPOJOBXKYBAa4YEM CBSIITOOTI[IBCAKOTO BYECHHS IIPO 00-
pa3 Ta mepBIIooOpas, ajke ikOHa € HOcieM Onaromari
300pakeHOr0 B Hill mepmoobpa3y. Tak, mpo ikony bo-
ropojuni aprop nuiie: “Ce — Cama Bona — He 300pa-
xenns 11, a Bona Cama... SIk uepes Bikno, 6auy 51 bo-
romarip, Camy Boromarip, i Ii Camiii Momocs, nurem
JI0 JIMIA, ale HisK He 300paxenHio. Ta y Moiif cBimo-
MOCTI 1 HEMAa€ HISAKOTO 300paXEHHS: € JOIIKa 3
¢dapbamu, i € Cama boxa Martip. [koHOMHCEIb TTOKa3aB
MeHi [, Tak; ane He CTBODHB: BiH BiJKpHB 3aBicy, a Ta,
Kotpa 3a 3aBicoto, - IpeacToiTh 00’ €KTUBHOIO peajb-
HICTIO HE TUTBKH MEHI, aJie piBHO — i HOMY, HIM 3HaxXo0-
JUTHCS, HOMY SIBIISIETHCS, aJie HE CTBOPIOETHCS HUM...”
[4, c.103].

3 1pOTr0 BUILIMBAE, L0 IKOHA HArajaye IEBHUM
nepmooOpa3. Tak, IUBISYNCH HAa iKOHOMHCHI 300pa-
JKEHHsI CBATHX, MU 0a4nMO “OJlarofaTHi i MpocBiTIeH]
JIUKA CBATHX, a B HUX...sABIeHUH o0pa3 boxwmii i Ca-
moro bora” [4, ¢.103]. I HaBiTh, HEe3BaKAIOYH HA Maii-
CTCpPHICTh BHWKOHAHHA I1KOHH, B I OCHOBI JICKHUTPH
CIpaBXHIil TyXOBHUHN MOCBi/. “Mu MOKIaHIEMOCS, KY-
puMo diMiaM repes; HUMH TOMY, IO YeCTh IEPEX0IUTh
1o Ilepmoo6pasy” [5, ¢.480]. Ilpu npomy, aBTOp 3a-
yBaxye, mo [lepmooOpa3 He TMOTPIOHO PO3YMITH SIK
ITnaroniBebky “imero”, a Ilepuroodpa3s — 1e “myxoBHA
pEabHICTB, TA J[yXOBHA CYTHICTb, K4 POOUTH CBATOTO
HUM caMuM, cuia, sika Gopmye HOro QyXOBHY OCO-
OHCTICTP, CBITHTBCS B HOTO JIUIIL, IKY MU 0a4UMO Kpi3b
MoKpoBy Horo Tina” [5, ¢.480]. Tomy ¥t HE JUBHO, 110
BiJl iIKOHH BiIOYBAIOThCSI 3HAMEHHs, OJIaronaTi, MeBHi
SBUIA 4YyaoAidiHOI mormomoru. IIpore HaWkpaium
CBIIUCHHAM ‘‘CIPaBXHBHOTO CIPHUHATTS IHIIOTO €
3LIEHHS Ay Yepe3 MPUHAJICKHICTh IKOHHU JI0 JTyXOB-
HOTrO CBITY” [4, ¢.106].

Y TakoMy TpakTyBaHHI 1KOHH, DIOPEHCHKHN Yy
nepIly Yepry npartys OyTH TPOJOBXKYBadeM CBSATO-
OTIIBCHKOT Tpajuiii i HamaraBcsi MOSICHUTH 1I€ TOTO-
YaCHOIO TEPMIHOJIOTIEI0 Ta MMOKA3aTH aHTHHOMIYHICTh
IKOHH, a 3 IHII0T CTOPOHH — Yepe3 HeI0OIIHIOBAaHHS M0~
3UTUBICTCHKOIO (irocodiero ikKoHH, nparHyB [I0Ka3aTu
if He AK mpocTte 306pa)KeHH$I a sIK “CBITJIO MEBHOI Y-
XOBHOT CYTHOCTI, a TOYHillle CKa3aTH, OJarojarth
boxy” [4, c.104].

[Ipu HanmcaHHI iKOH y MpaBOC/IaBHIN EPKOBHIN
TpaanLii, IKOHOTIHCENb KEPYEThCS KAHOHOM, TaK 3Ba-
HUM “IKOHOIIICHUM B3ipueM Bym) SAKI 3BUHYBA4CHHS
31 CTOPOHM CBITCHKHMX ICTOPHKIB Ta IO3MTHBICTCHKHX
OOroCJIOBIB y KaHOHI, SIK KOHCEPBaTH3Mi Ta CTpHU-
MYBaHHI /10 TBOPEHHS HOBOT'O [IEPKOBHOT'O MUCTEITBA,
I1. ®nopencekuii KaTeropm4Ho 3amepedye. BiH BBa-
Kae, MO XYMOXKHIA TBOPYOCTI BIACTUBUM KaHOH 1
HIKOJM HE 3aBa)kaB, a HABMAaKW ‘‘KaHOHIYHA (opma
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BUBUIBHSIE TBOPYY CHEPIil0 XYA0KHHKA JI0 HOBUX J10-
CATHEHb, JO TBOPUYMX 3JeTiB...” [4, c.111]. “Xymox-
HHUK, ONHMPAlOYMCh Ha BCEIIIOACHKI XYHOXHI Ka-
HOHY,...9€pe3 HUX 1 B HUX 3HaXOJHUTh CHIIY BTIITIOBATH
CIPaBKHIO CHOTJIITyBaHy AiHCHICTB...” [4, c.112]. 3a-
BIAHHS IOJATAE B TOMY, IIOOM OCATHYTH CMHCI Ka-
HOHY, IIPOHUKHYTH BCEPEIUHY KAHOHY 1 B IbOMY “3Ty-
IIEHOMY PO3YMi JIFOJICTBA” 3aBISKH CBOEMY 1HIUBITY-
aIbHOMY Oa4eHHIO0 TMokas3atu “icTuHy peueit”. KaHoH
3BUIBHSE XYJOXKHHKA BiJl HEOOXiTHOCTI BUTPAYaTH Jac
Ha Ti3HaHHs TOTO JOCBIY, IKW 31HCHUIIO JIFOJICTBO Y
CBOEMY pPO3BHTKY. [IpoTe icTHHA BIAKPHUBAETHCS HE
BCIM. AJIKe CIIPaBKHiM XyIOXKHUK HE TIparHe moka3atu
CBO€ Cy0’€KTHBHE CAaMOBHPA)KCHHS, a IIParHe BUABUTH
IpeKpacHe, 00’ €KTUBHO-TIPEKPacHe, TOOTO XYIO0KHBO
BTiJIEHY iCTHHY peduedd...[4, c.112]. Bigrak, mume iko-
HOMNKMCHE MHCTELTBO, Yepe3 PO3YyMiHHS BCEIIOJCHKHX
ICTHH JOCATIIO HAHOINBII SCHIX Ta HOBUX (hOpM BHpa-
JKeHHs. B ikoHOMHCI AyXy BiIKpHBAIOTHCS “CBITII Oa-
YeHHS MEePBO3AAHHOI YHCTOTH...i B HHUX YCBIIOMIIIO-
I0ThCsl KAHOHH. .. Bcemoachki” [4, ¢.117]. Ilpu upomy
aKIEHT CTaBUTHCS HAa KaHOHIUHINA (opMmi, gKa € HeoO-
XITHOO JIJIsi OyAb-SKOTO MHCTEITBa, “Iisg popma (ka-
HoHiyHa — P.I".) HaitOineur npupomus” [4, c.117], sika
BUPAXXA€ 3aTaIbHONIOCHKI ICTHHH.

[Mpudomy, 1uist GIOPEHCHKOTO YMM CTPOTIIIHH Ka-
HOH, THM Kpallle BiH BUPaXXa€ 3arajlbHOIIOICHKUN Ty-
XOBHUM JTIOCBIJI JIFOJICTBA: “KaHOHIYHE € IIEPKOBHE — CO-
OopHe, cobopHe k — Bcemoachke” [4, ¢.118]. [konomu-
cellb  Mae€  IOCIAYrOBYBaTHUCS ~ KaHOHOM  SIK
3araJbHOLEPKOBHUM HAJ0aHHSIM, B SKOMY 3akap0o-
BaHI 3arajJbHOJIOACHKI icTHHH. OKpIM BHCOKOIPO-
(heciifHOTO BHKOHAHHS IKOHOTMCHOTO CIOJKETY, iKOHa
cTae ikoHOW sKIo llepkBa “BH3HAaja BIAMOBIAHICTH
300paxkeHoro ob6pasy 3 Ilepmoobpazom™ [4, c.123].
Tak ikoHa oTpuMye HaliMeHyBaHH, iM’s1. [Tpu pomy,
®dropeHCHKHIA HAaTOJIOIIYE, 110 Jinie L[epkBi HaIe:KUTh
poOHUTH HaAMEHYBaHHS.

Vci cknaioBi iIKOHH, SIK OT KOMIIO3HUI[isS IKOHOITHC-
HOT'O CIOXKETY, ITi101p KOJbOpiB, MPUHOMH, TEXHIKa BH-
paxxaroTh MeTa(i3uKy iKOHH. Y KOXKHOMY 3 IIHX CKJIa-
JIOBUX iKOHOMMCHOTO Mmucteurna, 1. diopeHchkuit
BOauaB rIMOOKHI 3MICT, aJKe, “KOKHE Ma€ CBOKO KOH-
KpeTHy MetadizuuHy xapakrepuctuky” [4, c.129].
Bubip ckiIaTHUKIB 1715 CTBOPEHHS IKOHH BiIOYBA€THCS
He npodeciiiHiM BHOOPOM Ta 1HIHMBIIyaIbHUM Bi4yT-
TSIM XyTOKHHKA, a “PO3YMOM iCTOpii”, B Ky BKJIAJCHO
3100yTKH HAPOJIiB Ta YaCIB, 10 BU3HAYAE CTHJIb CTIOXH.
A came IKOHONHCHE MHCTEUTBO Ul DIOpeHCHKOro €
MeTadi3uKoI0 OYTTS, IPUIOMY KOHKpeTHOIO [4, c.141].
[Ipu upomy OyIb-sKi 1eTali B iKOHOITUCHOMY CIOXKETI,
SIK, HAIIPUKJIa]l, OJIe)Ka, HIMOH, ICKOPATUBHI €IEMEHTH
Ta IHIII IKOHHI AeTayi — yce Ie CKJIAAae “KOHKPETHY
MeTadi3nuHy CyTHICTh IKOHH, 110 Ma€ OyTH BUpakeHa
“y BCiX CBOIX HeTalsxX, Oymydu ofmHMM IinnMm” [4,
c.143].

Came 11i eJIeMeHTH, SIK HeBix €MHI aTpuOyTH iKO-
HONMNCY CKJIaJal0Th CYyTHICTh BUJIMMOTO CBITY, a iIKOHa
MOKa3y€ CBIT HEBUIUMHH “bokecTBeHHY OJaro-
nmate”. lleid HeBMAMMUIN CBIT € HENOCTYIHHM ISt
HallUX BiMYyTTiB, “BiH ocsAraerbcs ymom™ [4, c.151].
Tak, HanmpuKIag, TMOJIEMI3yI04YHd 3 TPOTECTAHTCHKOIO
KYJIBTYpPOIO, sIKa He 3Hae iKoH, I1. ®ropeHchKuit Haro-
Jomrye: “Ha iKOHI,...KOHCTPYIOETbCS T€, II0 HE JaHO
4yTTEBOMY NocBimy...” [4, c.151]. Y BukopucranHi B
IKOHOITMCHOMY MHCTEITBI IEBHUX MPUHOMIB Ta TEXHIK,
«IK BHP@XXCHHSI 1IEPKOBHOI KyJIbTypH» Ha MPOTHUBAry

KaTOJIMIbKOMY >KHMBOIUCY Ta IPOTECTAHTCHKIH Tpa-
Bropi, dnopeHcrknii BOadae “OCHOBOTIONOXKEHHS 3a-
TaJbHOIIOICHKOT MeTagi3uKH, THOCEOJIOTIi, MPUPOJI-
HUH cmoci6 0ayuTh i pO3yMITH CBIT, HA HPOTHUBATY
LITYYHOMY, 3aximHoMy...” [4, c.155].

VY cmpaBi HamucaHHS 1KOHM XYyIOXKHHUKY BiIBO-
JUTHCS HE Teplie Micie. IkoHa, sk BioOpakeHHs “3a-
TaTBHOMIONCEKOT MeTadi3uku” € HagO0aHHAM BCi€l
LepkBu: “Hanexuth cobophii cnpasi Llepksu” [4,
c.159]. Iicns ycix TEXHIYHAX PEKOMEHAAIH SK II0-
TpiOHO Hakyanaty mapu ¢GpapOu Ha BeChb KOMIO3UIIIN-
HU CIOXKET, B CAMOMY KiHIIi CTBOPIOETHCS HA/ITUC, 10
cknazae “nymry ikonu” [4, ¢.165]. I1pu upomy, I1. do-
PEHCBKHII TOHKO BiIMEXXOBYE CyO €KTHBHHHA BKJIal
IKOHOITUCILIS, BB)KAIOUH, 10 TOJIOBHE MPABHUIILHO TIEpe-
nmatu “cobopny ictuny” [4, ¢.160], sika Biamosinae Ile-
penannto. CrpaBy TBopeHHs ikoHu I1. dmopeHChKMiA
mopiBHIOE 31 “cTymneHsMH Bo)kecTBEHHOI TBOPYOCTI:
BiJl HIIIO, a0CONFOTHOTO HiIo, 10 HoBoro €pycamumy,
cBsTOI TBapi” [4, c.161]. Tomy ToO it HaMCaHHA iKOHH,
BiH Ha3WBAa€ HArJISTHOIO OHTOJIOTIELO.

XapakTepHOIO OCOONHBICTIO € BIACYTHICTH TiHEH
Ha iKOHI, III0 € BJIACTUBICTIO OYTTs, B 1KOHI X 300pa-
KYEThCSl “Onaro0yTTs”, IO ¥ BiApi3HsE IKOHOMHUCHE
MHCTELTBO BiJ] MUCTeNTBa emoxu Binpomxenns. Le i
ckiIanae Metadisuky ikoHu. 3aranom, I1. drnopeHchKuit
TOBOPUTH MPO MeTadi3uKy iKOHH B TOMY PO3yMiHHI,
110 1 SIK CJIOBO, TaK i IKOHAa MAIOTh OJIHY 1 TY K IlyXOBHY
peansHIicTE — BTinmeHHss CnoBa Boxoro. Y konmemnmii
®nopeHChKOro iKOHA HE € TBOPIHHSIM MHCTELTBA, a €
peansHO0 0c000¥0, 10 300pakeHHs Ha ikOHi. [koHy He
MOTPiOHO BUBYATH SIK 1AM’ SITHKY XPUCTUSHCHKOTO MH-
CTELTBA, a “‘caM CBATHIA HEIO HaB4ae Hac” [4, ¢.183].

[Tpu upoMy, MUCIHUTENH OOIPYHTOBYE BaXKJIMBICTh
cepefoBUIa TepeOyBaHHA MHUCTEIBKUX pooiT. Tak
drnopeHcbkuil Binnpasisiec Hac A0 pobotu “ObOpaszu
Itanii” I1. MyparoBa, ne roBoputbes: “CkymabmnTypa
notpedye CBiT/IA 1 TiHi, IPOCTOPY HEOA I TOHAIBHOTO
KOHTPAcTy 3€JIeHi, MOXXJIMBO, HAaBITh IUIAM JIOMLY...
JI71st TaKOTO MUCTEIITBA MY3€i 3aBXKIu Oye B’ I3HUIIEIO
abo wragoBumeM” [6, ¢.204]. [Ins aHTUYHOTO KpaIie
CIpaBeyIMBa CMEPThb Bifl Yacy Ta Bill PyKH MPUPOJIH,
HIX JIeTapriqvHnil COH B My3ei [6, ¢.205].

HeraTtuBHMMH OLIHKaMU My3€HHOTO CE€pe0BHUINA
SIK 30epeKeHH MUCTEIBKUX TBOpIiB 3 Ooky I1. Mypa-
ToBa, DIOPEHCHKHUH MiJBOANTH HAC JIO IIEPKOBHOTO
MHUCTENTBA. XpaM € TUM CEpeIOBHIIEM, “B SAKOMY, i
JIMIIE B IKOMY, IKOHa Ma€ CBOIO CIIPaBXKHIN XyI0XKHIN
cMHuc...[6, c.208]. Y xpami € crieriaibHa OCBITJICHICTh
— MUTaloui JIaMIIaJii Ta CBIYKH, HA MPOTUBAry My3eii-
HOMY — PiBHOMIpHOMY, CIIOKiHHOMY, XOJOJHOMY...[0,
c.208]. Jlume y majaxkoTiHHI CBIYOK Ta Jammaj y
Xpami Ha iKOHaX MOKHa MOOAYUTH “THUKH, TOPHI 00-
pHcH, XHBI SBHUIIA IHIIOTO CBITY, mepossuima’ [6,
c.209]. Tak “mynbcyrode CBITIO” Bil MEPEXTiHHS
CBIUOK 4M Jlammaj (HaTypajibHe, IPUPOJIHE CBITJIO —
aBT.), CIPUMMAETHCA AK ‘“KHUBE, IIO0 BHJAE OJaro-
yxaHus” [6, c.208]. Tomy B “my3ei mu Oaunmo He
ikoHHM, a mapxi Ha HUX [6, ¢.209]. Kpim Toro, ®o-
PEHCHKHMI HAroJIoIye, 10 eIEKTPUYHE CBITIO CBOTMHU
XBIISIMH “‘BOMBa€ ¢papOy Ta MOPYyIIye piBHOBArY KOJb-
opy” [6, ¢.209].

Crierndiuny atmocepy y CIpHHHATTI iKOH Aae
kamiaHsa Qimiamom. Kiybn ammy romy6oro dimiamy
CBOIM pYXOM IO KOJOHaX ‘“pO3LIMPSIOTH apXiTEeKTyp-
HUH TpocTip Xpamy”’, a Ha IKOHax ‘“TIOM’SIKIIYIOTh
CyXiCTb Ta KOPCTKICTb JIiHiH... 1 IPUBOIATH iX B PyX i
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*uTTs” [6, ¢.210]. [Tomimarouu crapi i APEeBHI iIKOHU B
My3ei, MH M030aBJIIEMO X ‘“MHUCTENTBa JUMY Ta BO-
THIO”, TUM caMUM 3a0uparouu “TIOBHOTY Ta 3aBep-
MICHICTHh XYJOXHBOTO 1ijoro” [6, ¢.211].

CBO€10 KOHIIENIIEI0 PO3YMiHHS MeTadi3uKH KO-
HOCTacy Ta Woro micusg y xpami, OropeHChKIA ToaaB
HOBE pO3yMiHHsI ikOHM Ak Takoi y XX ct. Iloron-
xkyemocs 3 1. Crenoukom, mo “Ikonocrac” I1. @mo-
PEHCBHKOTO “Ba)KKO YHUTA€ETHCS” 1 3 THM, IO Y poOOTI
MIPUCYTHI II€BHI HETaTUBHI BUCJIOBIIOBAHHSA Y CTOPOHY
3axiJIHOr0 MHUCTENTBa ernoxu Binpomkenns [3, c. 30],
ajie y CBOEMY 3MiCTi MalOTh CEHC, OCKUJIBKH B HUX aBTOP
OOTPYHTOBYE BIX1JT 3aXiJHUX XyIOKHHUKIB BiJl KAHOHY
iKoHOTpagiIHIX 300pakeHb. “BUHUKHEHHS
3aXiTHOEBPONEHCHKOTO ~ MHUCTEHTBA  IOSICHIOETHCS
3TpyOiHHSAM PENIrifHAX CHMBOJIB, SKi IOCTYIIOBO IIe-
pectanu OyTH TPO30PUMH, CTAIM caMi MO co0i
IIHHAMU, aBTOHOMHUMHA ™ [5, ¢.479].

Ha 3axuct II. ®DIOpPEHCEKOrO0 MOXKEMO HAaBECTU
nyMKky B. budkoBa, koTpuii y cBoiii crarTi “@inocodis
mucrenrBa [1. daopeHCchKOro” paauTh NOCTITHAKAM
TBOPYOCTI Ta yCiM YHMTadaM “‘xodya OM Ha JESIKUil dac,
BITMOBUTHCS BiJl CBOIiX BY3bKHX 1JICOJIOTIYHHX, KOH-
(eciiiHux, MpodeciiHuX MpHUcTpacTei i cipoOyBaTH K
MOXXHA ITOBHIIlIe BHUKHYTH B XiJ{ HOTO TyMOK, BIUTHCS
B cUCTeMy ioro cBitopo3yminus” [1, ¢.332-333]. “Bin
OIopeHCEKOT0  MOXXKHa OyJ0  OdWiKyBaTH 0ararto
TUTIIHUX Ta OPUTIHAJIBLHUX JYMOK, SIKIIO OM BiH )KUB HE
B paAsHCBHKIH KpaiHi, a B KpaiHi, Zle icHye cBoOoma
JIYMKH i cioBa” [2].

B Hamomy mociimKeHHi, IPUCBIYEHOMY PO3TILAIi
ikonu I[1. dIopeHChKuil Mo1aB HOBE PO3YMIiHHS IKOHO-
CTacy, SIK AyXOBHOTO SIBUINA, 31 CBSITHMH, IO MalOTh
OHTOJIOTIYHUH cTaTyc. Y HOro po3yMiHHI IKOHA MOCTAE
BIKHOM y TOPHHH CBIT, 32 JOIIOMOTOIO SIKOi JIFOAWHA
MOX€ OCSTHYTH HEBHIMMHUII CBIT. IIpu 11bOMY KaHOH

BHCTYIIA€ HEBIJ €MHOI0 CKJIAJOBOI y MHCTCITBI: B
HbOMY 3aKJIaJI€HO 3araJIbHOJIOJICHKUN JyXOBHUM [10-
cBig mozcTBa. [ HaocTaHOK, [1. DopeHChKHIA BUBHIIYE
IKOHY 3-TIOMIXX 1HITUX peJirifHuX 300paXeHb, HaroJIo-
LIYIOYM, IO IKOHA OTPUMYE HaMCHYBaHHS Ta TO-
BHHHA 3aliMaTH 0COOJIMBE MICIIE — XpaM.
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AHoTauis

3’scyBaTy BIUTUB MiHEpadbHOI M00aBKkH «CTUMYIT+ Ha IHTEHCHBHICTB (Di310JIOTIYHUX HPOIECIB 1 MPOAYKTH-
BHICTh OyraiiiB. J{jist TOCATHEHHS 11i€1 METH MU MTOCTaBUIIN Tepe] COO00 HACTYITHI 3aBAaHHS:

1. BuBuwnTH BIUmHB q00aBKH «CTUMYI+)» Ha TeMATOJOTIUHI TTOKa3HUKH JOCIITHUX OyTauIliB.

2. Jocnigutu BuMB npenapary «CTUMYI+» Ha KiNbKICHI 1 AKiCHI ITOKa3HUKK M’sica (3a0iliHi sIKOCTi, MOp-
(homorivHMH 1 XIMIYHHUHA CKJIa TYII) Ta HOTro Oi0JIOTIYHY HiHHICTS.

BuBunTH BrutMB MiHepaibHOT 100aBKH «CTHUMYI+» Ha NIPOJYKTHBHICTD TBAPHH.

OpneprxaHi pe3yibTaTH JAIOTh MOXITUBICT IPOBOJUTH KOPEKIIIO PAiOHIB JOCTITHIX TBAPHH, IO TaCTh MO-
JKJIUBICTh TIO3UTHBHO BIUIMHYTH HAa €PUTPOIIOE3, TUXAIbHY (YHKIIIO KPOBi, OKpEMi HIISTHKH OLTKOBOTO, eHepre-
THUYHOT'O Ta BYTJIEBOAHEBOIO OOMIHY B OpraHi3Mi MOJIOJHSIKY BEIHKOT pOraToi Xy100u, Npu3Be/ie J0 MiIBHUIICHHS
X MPOJIYKTUBHOCTI Ta MOKPAIIEHHS SIKOCT1 OJIepKaHOl BiJl HUX SUIOBUYHMHHU.

Abstract

To find out the influence of the mineral supplement "Stimulus +" on the intensity of physiological processes
and productivity of bulls.

To achieve this goal, we set ourselves the following tasks:

1. To study the effect of the additive "Stimulus +" on the hematological parameters of experimental bulls.

2. Investigate the effect of the drug "Stimulus +" on the quantitative and qualitative indicators of meat (slaugh-
ter quality, morphological and chemical composition of carcasses) and its biological value.

To study the effect of the mineral supplement "Stimulus +" on the productivity of animals. The obtained
results make it possible to correct the diets of experimental animals, which will have a positive effect on erythro-
poiesis, respiratory function, certain areas of protein, energy and hydrocarbon metabolism in young cattle, will

increase their productivity and improve the quality of beef obtained from them.
KJiro4uoBi cjioBa: Mikpoe/ieMeHTH, MiHepaibHa 100aBKa, BeJIMKa poraTta Xya00a, «Ctumyaty.
Keywords: microelements, mineral supplement, cattle, "Stimulus +".

Actuality of theme. The issue of providing the
population of Ukraine with food of animal origin can
now be considered critical. This is due to both a sharp
decline in livestock and their productivity. At the same
time, the downward trend is progressing every year and
it is quite difficult to stop it in the coming years. The
main factors that led to this process are: the haste of
insufficiently substantiated reforms in the agricultural
sector, the lack of parity prices for livestock products
for a long time, unjustified reduction of livestock in the
public sector, the collapse of the material and technical
base in animal husbandry, a sharp deterioration of the
fodder base, virtually destroyed domestic and domestic
dairy cattle and combined productivity, well adapted to
the natural and climatic conditions of a region.

Feeding rates of dry cows and heifers are deter-
mined by body weight and planned productivity, cows
below average fattening and young (before the third
lactation) feeding rates are increased by 1-2 feeds. from
The following structure of the diet is recommended:
hay, grass cutting - 30-35%, haylage or silage of good
quality - 25 - 30, roots - 5 - 6, concentrated feed - 25 -
30%. For 1 feed. from the diet of dry cows and heifers

should have digestible protein - 110 g, sugar - 90-110,
calcium - 9, phosphorus - 6-7, salt - 8-10 g, carotene -
45-50 mg, copper - 8-10, zinc - 50, manganese - 50,
cobalt - 0.5-0.8; iodine - 0.4-0.6 mg, vitamin D; - 1
thousand U, tocopherol - 40 mg. The sugar-protein ra-
tio should be 0.8-1.0 [3].

At low protein levels, calves are born with mor-
phological immaturity of the intestine, the absorption
of immunoglobulins in them is reduced by 40-50%.
Due to the fact that the first 10-15 days of dryness are
characterized by unstable inhibition of milk secretion,
during this period, juicy and concentrated feeds are ex-
cluded from the diet. 10-15 days before calving silage
and roots are replaced by hay (10-12 kg), the amount of
concentrated feed is reduced to 1-1.5 kg (give cereal
concentrates), and two or three days before calving they
are completely excluded. All feed during the dry season
should be of good quality. Feed contaminated with my-
cotoxins that contain nitrates or other toxins above ac-
ceptable levels should not be fed. Raising calves begins
with fetal development. Therefore, it is necessary to or-
ganize the proper feeding and maintenance of pregnant
cows [10].



Slovak international scientific journal # 52, (2021)

63

The duration of the dry period should be 50-60
days, it depends on the future productivity of the cow,
the growth and development of the fetus in the womb
and the further development of the calf. After fertiliza-
tion, the development of the embryo is very slow at
first, it can vary depending on the breed, weight, size
and other characteristics of the parents [2]. That is why
the dry period should be considered as a period of re-
covery of protein, fat, mineral salts and vitamins. As
noted by O.P. Dmitrochenko, the adequacy of effective
nutrition of cows and heifers in the dry season can be
judged by the increase in their live weight. The diet
should be equivalent to the diet of cows with a daily
milk yield of ten to fifteen kilograms.

In the last quarter of pregnancy, the fetus grows
vigorously. During this period, the appetite of animals
decreases due to a decrease in the volume of scar and
abomasum due to fetal development. Therefore, the
need for nutrients is covered by increasing its energy
value. During the dry season, the average daily gain of
cows should be two months before calving - 900 - 1000.
The same applies to heifers. Inadequate feeding of
pregnant cows is often the cause of abortions, the birth
of weak, underdeveloped offspring. The fetus is partic-
ularly sensitive to feeding and retention during the tran-
sition from embryonic to fetal period (beginning of the
third month of pregnancy) and at the beginning of in-
tensive absolute growth (seven-eight-month preg-
nancy) [9].

The dry matter of the fruit consists of 70% protein,
S0 pregnant cows need to increase protein levels. Of
great importance for the development of the fetus is the
provision of the mother with carotene and vitamins D.
In winter, in the diets of pregnant cows per 100 kg of
live weight should be given 30 - 50 mg of carotene and
1-1.5 thousand 1U of vitamin D. By the time of calving,
the cows must be in factory condition. The diet of dry
cows and heifers should include good quality legume
hay at least one and a half kilograms per 100 kg of live
weight per day, succulent feed (silage, haylage, roots,
tubers), mixtures of concentrated feed and mineral sup-
plements. From concentrates it is better to give wheat
bran, oatmeal, and also compound feed. Hay and silage
can be replaced with good quality haylage at the rate of
15-20 kg of cow per day. In summer, the main food in
the diets of cows should be grass cereals and legumes
with small additions of concentrates and mineral ferti-
lizers. Keeping dry cows is loose with free access to the
walking yard. Indoor air temperature, depending on the
climatic zones, ranges from 8 to 10-12 °C for tethered
and from 0 to 5 °C for loose tethering in cold weather.
The relative humidity of the premises should not ex-
ceed 70%, the air velocity is 0.5 m/s. Illumination of
cowsheds is within: natural 1: 12-1: 15, artificial - 4.0-
4.5 W/mg. The concentration of carbon dioxide should
not exceed 0.25%. Air exchange (ventilation) averages
80 - 120 m3 / h. per cow or not less than 17 m3 / h. for
every 100 kg of live weight of adult animals and not
less than 20 m?/h. for calves [10].

Health control of cows and heifers in the dry shop
includes: weekly clinical examination (fatness, skin
condition, hair, breast, organs, edema of the lower ab-
dominal wall, limbs, between the jaw space); quarterly
clinical study of 10-15 cows, blood tests from them (to-
tal protein, calcium, phosphorus, carotene, vitamin D,
reserve alkalinity, sugar) and urine (ketone bodies and
pH). Blood is taken 50-60 days before calving from

cows that have no clinical signs of disease. When met-
abolic disorders are detected, a course of group therapy
is performed, the effectiveness of which is checked by
repeated blood tests of the same cows 10-15 days be-
fore calving. Indicator strips (Comiur-Test, pentophan,
manophan) can be used for urine examination, which
allow to obtain 5-10 different indicators. The strip is
immersed in urine for 12 s and for 1 min. read the result
[5].

During the dry period, females may develop clini-
cal mastitis, breast edema, abortion, vaginal inversion,
prenatal dependence and other diseases. Mastitis often
occurs at the beginning and end of dryness. Examina-
tion and palpation of the breast are used to diagnose
mastitis. When changes are detected in Petri dishes, the
secret is milked and its visual assessment is performed.
In clinically healthy, properly run cows, the breast and
nipples are wrinkled, its lobes are symmetrical, the skin
is elastic, mobile. The parenchyma on palpation is not
painful, elastic. The secret of straw, saffron color,
sticky, homogeneous, from semi-liquid to thick con-
sistency. In sick animals, the secretion of watery con-
sistency, inhomogeneous, there are impurities of pus,
blood. Patients with mastitis in cows are treated with
massage, pathogenetic (novocaine blockade) and etio-
tropic (antibacterial drugs) therapy. The use of hormo-
nal (oxytocin and others) is not recommended [7].

Prevention of immune deficiencies in young ani-
mals includes organizational and economic, zootech-
nical and special veterinary measures. Organizational
and economic includes providing the uterine population
of young animals with full feeding, creating optimal
conditions for keeping young animals. Of great im-
portance in the prevention of age-related immunodefi-
ciencies is the correct organization of the feeding re-
gime of newborns with colostrum. Special veterinary
measures should be aimed at carrying out preventive
immunosuppressive and immunostimulatory therapy
with biological, chemical and physical factors. It is rec-
ommended to administer immunocorrectors (RBS tube
preparations, levamisole, etc.) to cows 1-3 weeks be-
fore calving. Of particular note is the group use of vit-
amins, trace elements, essential amino acids, nucleic
acids and their salts, ultraviolet radiation of the uterus
and calves.

To increase the local protection of the digestive
tract, enterobifidine is given orally at a dose of 3-4
ml/kg from the first day of life with colostrum for five
days. Active exercise of heifers increases their appetite
and has a positive effect on the formation of milk
productivity. The main source of ultraviolet radiation
of animals and solar radiation. Under the influence of
ultraviolet rays with a wavelength of 280-320 mm in
the skin of animals are formed biologically active sub-
stances and vitamin D, which increases the reactivity of
the organism. That is why the exercise and grazing of
heifers and heifers is mandatory for animals. Many
works are devoted to the grazing of animals. Allocate
throughout the summer of 0.3-0.4 hectares of pasture
per adult head. Young animals need less of them. Be-
fore grazing animals on pasture, they must be given fi-
ber-rich food to avoid indigestion. This is especially
important in the transition period from stall mainte-
nance to grazing [2].

Heifers older than six months of age should be
grazed daily during the day for four to five hours on
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cultivated pastures with a grazing system. Intensive fat-
tening, as a rule, lasts 120-150 days and ends when the
young reach a live weight of 420 - 450 kg. The average
daily gain in this period should be at least 900 -1000 g
The most important period of fattening is its beginning,
because the animal is affected by a number of stressors
that can cause disease and reduced productivity. During
this period, it is desirable that the rations consist of the
same foods that they consumed before. Particular atten-
tion during fattening should be paid to the acquisition
of technological groups, taking into account the live
weight (difference not more than 10-15 kg), age (dif-
ference within one month) and sex. Cattle, complete
with homogeneous indicators, are better fattened, faster
reaches the planned final live weight and condition. It
should be remembered that older cattle, which have lost
the inherent high growth rate for the young organism,
even with intensive fattening does not show high gains
in live weight.

Fattening cattle in the summer in Ukraine is the
most effective. Animals can be successfully fattened on
rations, in which the main are green fodder (natural
lands and sown), and silage and concentrated -addi-
tional. In such rations, the ratio of feed to nutrient con-
tent can be, %: grass - 50 - 60, silage - 25 - 30, complete
feed - 15 - 20. In farms that do not have silage in the
summer, it is advantageous to fatten cattle on grass and
concentrates from them specific weight in diets from 15
to 35% in terms of nutrition [7].

During summer fattening, it is advisable to feed
cattle twice a day with the distribution of grass in four
doses - 2 times in the morning from 6 to 10 o'clock and
2 times in the evening - from 17 to 21 o'clock. Under
such conditions, the animals receive food in cooler
weather and have two long periods for rest. It is very
important to properly organize the gradual transfer of
animals from winter to summer feeding. The transition
period should last at least two weeks. At the beginning
of this period, green fodder should be fed in small quan-
tities - 3 - 5 kg in the first 5 days and, increasing daily
by 2-3 kg, by the end of the second week to bring to full
norm [8].

The use of corn-phosphate concentrate (CPC) in
the feeding of fattening bulls allowed to get UAH 57.5
per head during the fattening period. additional income
when giving it in the diet of 1 kg. After applying 1.5 kg
of KFH, the additional profit for the experiment
amounted to UAH 99.5. Growing and fattening cattle
on green fodder in the summer provides labor savings,
while achieving much fuller use of nutrients in fodder
obtained per unit area occupied by fodder crops. But in
addition to fattening on green fodder, you can use other
types of fattening, namely silage, haylage, beet pulp,
bard [3].

An important role in cattle fattening belongs to si-
lage, which is widely used in all areas of Ukraine, as
the cost of its feed unit is much less than other succulent

feed, and in quality it is close to green feed. When fat-
tening cattle in silage to the diet of young animals, tak-
ing into account age, fatness and its period, it is intro-
duced 20 - 25 kg, and for adult animals -35 - 40 kg per
day, or 5 - 7 kg per 100 kg of live weight. Haylage has
become widespread in cattle fattening, especially in
large industrial complexes. The combination of good
quality haylage with concentrated feed provides high
gains in fattening and good meat quality [9].

Harvested haylage is better to use in the form of
feed mixtures. The composition of such feed mixtures
for fattening is introduced 50 - 60% of haylage and 40
-50% of compound feed for nutrition. The rate of feed-
ing haylage of young animals weighing 300 - 350 kg -
10 - 12 kg, and weighing 350 - 400 kg - 15 - 17 kg per
day. However, high productivity of cattle for fattening
with haylage can be achieved only under conditions of
high quality. Pulp is a valuable fodder for cattle fatten-
ing. However, despite the good feed qualities, there is
a lack of protein and phosphorus in the pulp. Many
trace elements, vitamins A and D and excess moisture,
calcium, iron and in acid pulp - organic acids. Pulp fat-
tening begins with a preparatory period of up to 10
days, during which the animals are accustomed to eat-
ing pulp. Then its norm is gradually increased and
brought to 45 - 50 kg for young animals and 60 - 80 kg
- for adult cattle. To maintain good appetite and normal
digestion in animals, they are fed up to 3 kg of roughage
and 1.5 - 1.0 kg of molasses. The amount of substances
that are not enough to the norm, replenish due to con-
centrated feed [7].

In the production of alcohol, as a residue is formed
bard - bread, bread and potato, molasses. It is proved
that the cost of 1 feed unit of a diet at fattening of cattle
with use of a bard happens very low and especially at
its correct and maximum use. Genetic and non-genetic
factors determine the quantitative and qualitative indi-
cators of beef. Growth intensity, formation of muscle,
bone and fat tissues are closely related to the biological
characteristics of individual breeds. When growing
young for meat, there are several systems and periods.
That is, growing young for meat can be intense, mod-
erate and extensive. When developing the technology
of beef production is taken into account biological re-
quirements of the animal organism, and therefore dis-
tinguish phases (three periods) of the production pro-
cess - growing, rearing and fattening.

The system of growing and fattening animals in
dairy farming includes farms with industrial technology
with completed turnover of the herd with the acquisi-
tion of young 10 - 15 days of age. Intensive fattening of
cattle provides the highest productivity and product
quality. The material for our research was black-spotted
bulls of the second period of fattening with a live
weight of 185-200 kg. For the experiment were formed
3 groups of 15 heads, one control and two experimental,
the scheme of the experiment is presented in table 1.

Table 1

SCHEME OF EXPERIMENT

Groups Numﬁ:eer grfo%%als n The nature of feeding

control 15 The basic diet
I experimental 15 The basic diet + "Stimulus +" (0.2 mg / kg body weight)
1T experimental 15 The basic diet + "Stimulus +" (0.3 mg / kg body weight)
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Proteins are molecular organic compounds made
up of amino acid residues. They are the main building
material of cellular structures that perform numerous
functions. The only source of synthesis of a new protein
is feed proteins, so the body's protein metabolism is
closely linked to their proteins. The content of total pro-
tein in the serum of experimental animals at the time of
the experiment is mostly normal. Slightly lower than
the normative content of total protein in the blood of
animals of the control and second experimental groups
- 69.4 and 68.8 g/l, respectively. At the same time, no
significant difference in the content of total protein in

the blood between groups of analogues was found. The
qualitative composition of blood plasma proteins is
very diverse. The main fractions are albumins and glob-
ulins. The function of albumins is to maintain the col-
loidal osmotic pressure of plasma, the concentration of
hydrogen ions, as well as the transport of various sub-
stances, including bilirubin, fatty acids, minerals,
drugs. The content of albumin to the total amount of
proteins in the blood of experimental animals within the
norm from 44.3% to 44.9%, no significant differences
between groups were found.

Table 2
Biochemical parameters of cattle blood, M+ m; n =5,
Indi Group
ndicator - .
control | experimental Il experimental
Protein, g/l 69,4 +0,5 70,3+ 0,6 68,8+ 0,6
/Albumin, % 44,65 +2.9 443+ 3,1 449+26
Globulin,% 55,35+3.3 55,7+29 55,1+2.8
Protein index 0,805+ 0,1 0,793 + 0,1 0,813 +0,1
IAlkaline phosphatase, E/I 92,0+43 91,2+44 94,1 +4,6
Ca, mmol/I 3,0£0,1 3,1+£0,1 3,1£0,1
P, mmol /I 1,5+0,1 1,5+0,2 1,6 £0,1
Cu, mmol/I 0,51 £0,02 0,51 £ 0,02 0,52+ 0,01
Zn, mmol/I 1,98 £0,1 1,99+ 0,1 1,98 £0,1
Fe, mmol/l 2742+ 11,4 271,1 + 14,2 2754 + 14,0
Mn, mmol/I 0,04 £ 0,01 0,04 £ 0,01 0,03 £ 0,02
Co, mmol/I 0,01 + 0,002 0,01 £ 0,002 0,01 + 0,002

Globulins perform mainly the function of protec-
tion, being protective antibodies (immunoglobulins). A
sharp increase in the content of globulins in the blood
of animals occurs in infectious diseases, acute inflam-
matory processes, due to the fact that immune bodies
and antitoxins are by nature y and f - globulins and ac-
cumulate in the blood of animals during immunization.

According to the content of globulins, there are no sig-
nificant differences between the animals of the control
and experimental groups. Their number averages 55.35
- 55.7%.

Biochemical analysis of cattle blood when remov-
ing animals from the experiment is presented in table 3.

Table 3
Biochemical parameters of blood of animals removed from the experiment, M + m; n = 5.
Indicator Group

control I experimental Il experimental
Protein, g/l 71,3+2,9 76,3 +2,6 78,4 +£2,8
IAlbumin, % 453+09 458+0,8 46,0 £ 1,0
Globulin, % 54,7+3,3 542+29 54,0+ 2,35
Protein index 0,833 £0,08 0,845 £ 0,03 0,853 0,07
é/'lka"”e phosphatase, 102.2 + 7,56 92,77 + 4,38 108,4 + 7,36
Ca, mmol/I 3,24 +0,01 3,34 £ 0,02%** 3,47 £ 0,01 ***
P, mmol/l 1,97 + 0,04 2,13 £0,04** 2,03 + 0,03
Cu, mmol/l 0,63 + 0,02 0,89 £ 0,01 *** 1,07 £ 0,02***
Zn, mmol/I 2,09+£0,11 2,78 £ 0,1 7%** 3,04 £ 0,12%**
Fe, mmol/I 288,9 £ 8,2 307,1£73 316,3 £ 5,9**
Mn, mmol/l 0,11 +0,01 0,15 + 0,01 *** 0,19 + 0,01%**
Co, mmol/l 0,02 + 0,001 0,03 + 0,002%** 0,03 £ 0,002%***

As a result of the conducted researches it was es-
tablished that the content of the general protein in blood
serum of experimental animals corresponded to norm.
However, despite the statistically insignificant differ-
ence in total protein content, there is a tendency to in-
crease this figure in animals of the experimental
groups: 76.3 g/l and 78.4 g/l, respectively. The protein
index in the animals of the first and second experi-
mental groups was higher compared to animals in the
control group, respectively, by 1.4% and 2.4% and was
0.845 and 0.853, respectively. In accordance with this

indicator can be judged on the more intensive protein
metabolism of animals that received the mineral sup-
plement "Stimulus +".

The biochemical composition of the blood is quite
constant with the correct and complete supply of nutri-
ents to animals. Insufficient or excessive intake of nu-
trients disrupts the nature of metabolic processes in tis-
sues, which is reflected in the composition of the blood.
The study of mineral metabolism based on the results
of biochemical analysis of animal blood showed that
the calcium content in the serum of animals ranges from
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3.24 mmol/l to 3.47 mmol/l, which corresponds to the
normative indicators. In cows of the experimental
groups, this figure is significant (P > 0.001) higher by
3.1% and 7.1% compared with the control group.

In order to study the intensity of redox processes
in experimental animals, studies of the main hemato-
logical parameters were performed (table 4). At the end

of the main period of the study there were changes in
the morphological parameters of the blood. There was
a tendency to increase the number of erythrocytes in the
blood of animals of the second experimental group in
comparison with the blood of analogues of the control
group by 1.1 109 /1 (P < 0.05). At the same time the
concentration of hemoglobin also increased by 10.7%.

Table 4
Morphological parameters of animal blood, M+m; n=5.
Indicator Gro_up s
Control | | experimental | 11 experimental
At the beginning of the experiment
Erythrocytes, 10%%/1 5,61+0,28 5,66+0,33 5,67+0,33
Hemoglobin, g/l 95,3+5,6 95,0+4,3 97,3+5.4
Leukocytes, 1091 6,83+1,09 6,7740,63 6,80+0,11
At the end of the experiment
Erythrocytes, 10/ 5,8+0,3 5,240,41 5,9+0,27*
Hemoglobin, g/l 93,3433 100,0+5,7 103,3+6,7
Leukocytes, 10%1 6,8+0,20 6,2+0,12* 6,4+0,09**

Thus, in the first-born cows of the first and second
experimental groups, the number of leukocytes in the
blood was reduced by 0.6 and 1.4 109 /I compared with
their content in the blood of analogues of the control
group (P <0.05).

One of the main ways to increase the productivity
of animals and improve the quality of their products is

a full and balanced feeding of essential nutrients and
biologically active substances (BAS). However, both
the lack and excess of the latter can lead to metabolic
disorders in animals and humans, which leads to vari-
ous diseases [1].

Table 5
Productivity of experimental bulls when feeding them mineral supplement, M+m, n=15.
Groups of animals Live table, xr Increase
the beginning of the|end of the experi- General, .
experiment ment kg Average daily, g
Control 23143,7 489,8+3,8 259,8+3,5 720+5,5
219,5+3,7 529,8+3,7 311,3+3,5 863+5,5
I *kkk *kkk *kkk
243,4+3,9 548,7+3.,9 306,3+3,6 849+5,7
“ * *k*k*k *kk*k **k*k*k

Biotic levels and synergistic ratios of individual
micronutrients allow their use throughout feeding, en-
suring optimal metabolism in the contents of the rumen
and body tissues, sustainable productivity of livestock
and environmentally friendly products. In order to
eliminate the deficiency of certain trace elements in the
body of animals of the experimental farm, the correc-
tion of micronutrient nutrition should be carried out af-
ter a preliminary analysis of the composition of soils,
feed, water and body tissues.

Feeding animals compound feeds with mineral ad-
ditives, which include optimal levels, in certain propor-
tions of compounds of deficient trace elements can in-
crease the meat productivity of livestock by an average
of 22.3%, as well as improve the biological and nutri-
tional value of products. Carcasses and their parts are a
collection of muscle, fat, connective and bone tissue.
Muscle tissue is the most valuable part of meat. In the
carcass of cattle it is 57 - 62%. The main structural part
of the muscle is the muscle fibers, which combine into
bundles separated by layers of connective tissue.
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Table 6
Slaughter qualities of experimental bulls when fed with "Stimulus +",
M=+m; n=15.
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C 482+2.4 233,3+3,7 48,41+0,60 224,6+3,33 46,6+0,59 8,72+0,36 1,81+0,04
| 522424 | 272,5+£3,6 | 52,19+0,51 261,6+3,36 | 50,1+0,56 10,92+0,41 2,09+0,06
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541+2,5 | 278,2+3,8 | 51,42+0,62 | 267,3+3,40 | 49,4+0,56 10,93+0,43 2,02+0,05
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Meat and its qualitative composition are deter-
mined by the quantitative ratio of tissues, namely, its
morphological composition, which depends on the spe-
cies, breed, age, sex, feeding and housing conditions
[3]. Extremely important indicators at slaughter are the
yield of carcass, slaughter yield and yield of internal fat,
which always depend on the fattening of cattle. Analyz-
ing these data, we can see that feeding animals of ex-
perimental groups slightly improves the slaughter qual-
ity of experimental bulls. Therefore, comparing the ob-
tained experimental data, it is seen that the use of the
mineral additive "Stimulus +" has a positive effect on
the slaughter performance of experimental animals.

Analyzing the obtained data table. 7, which show
a change in the chemical composition of bull meat,
show that "Stimulus +" improves the chemical compo-
sition and increases the caloric content of the longest

back muscle. The meat of animals of the first group,
which was fed a mineral supplement contained 1.53%
(P <0,001) more dry matter than the meat of animals of
the control group, protein - 1,46% (P <0,01), fat -
0.09%, ash - 0.1 (P <0.05), caloric content was higher
by 5.9% (P <0.01), tryptophan by 0.16% (P <0.02) and
high-quality protein the indicator increased by 1.08%
(P <0.01) compared with the control group.

In the meat of animals of group 11, the dry matter
content increased by 0.75% (P <0.02), protein by
0.77%, fat - 0.04%, ash - 0.04%, caloric content in-
creased by 2, 9% (P <0.01), tryptophan by 0.13% (P
<0.01) and protein quality increased by 0.8% (P <0.02)
compared to similar indicators in the experimental
group.

Table 7

Chemical composition and caloric content of the longest back muscle of experimental animals, %, M+m; n=15.

. Groups of animals
Indicators Control I I

Dry matter 23,57+0,18 25,10+0,20%*%** 24,32+0,20**
Protein 19,25+0,27 20,71+0,30%** 20,02+0,25
Fat 2,92+0,05 3,01+0,05 2,96+0,06
Ash 0,90+0,03 1,00+0,03* 0,94+0,03
Caloric content, 4530430 4796432 %*** 4661+£30%**
kJ/kg

Tryptophan 1,32+0,03 1,48+0,03%** 1,4540,03%**
Oxyproline 0,300+0,01 0,270+0,01* 0,279+0,01
Protein quality indicator 4,4+0,21 5,48+0,21%** 5,20+0,20%*

Therefore, summarizing the results, we can say
that feeding bulls improves the chemical composition
and nutritional value of beef. At the end of the experi-
ment, a control slaughter of bulls was carried out with
subsequent veterinary and sanitary examination of car-
casses and internal organs, during which no visible
pathological and anatomical changes were detected.

There were also no deviations in the organoleptic
characteristics of the meat of animals of all groups: it
had a specific odor characteristic of this species, the
muscles in the incision were slightly moist, dense, elas-
tic (the hole formed by pressing with a finger, quickly

straightened), animal carcasses were light red or dark
red.

Physicochemical and sanitary parameters of bull
meat are given in Table 8. Physico-chemical parame-
ters and sanitary properties of meat of animals of the
first (control) group and two experimental groups im-
mediately after slaughter (steam) and after 48 hours of
storage (chilled) indicate that the meat was of good
quality and suitable for storage. The table shows that
the qualitative reactions with copper sulfate, formalde-
hyde, Nesler's reagent in animal meat after 48 hours of
storage were negative, and the reaction with benzidine
(peroxidase) was positive. The intensity of color (color
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index) of meat of animals of I1, 111 experimental groups
was higher by 10.3; 9.7% (P <0.01 - 0.001) compared
to the meat of animals in the control group. Moisture
content of meat and its pH from animals of all three ex-
perimental groups were slightly lower than in meat of

animals of the control group. Single microorganisms,
mainly coccal forms (1-3 cells) in animals of experi-
mental groups and 2-3 microorganisms in the control
group were found in smears - prints 48 hours after
slaughter.

Table 8

Physico-chemical and sanitary parameters of meat of experimental animals, M+m; n=15.

Groups of animals

Indicator

I | 11 | 111
Study in 48 hours
The number of microorganisms in
one field of view 2-3 1-3 1-3
pH 5,84+0,03 5,66+0,03*** 5,71£0,03%*
Reaction with CuSO4 - - -
Reaction to peroxidase + + +
Reaction to ammonia - - -
Formalina reaction - - -
Color indicator, E*1000 390+7,20 430£7,24%%* 428+7,26%**
Moisture capacity 63,0 61,12 60,17
Research in 14 days

The number of microorganisms in
one field of view 25-35 24-31 24-31
pH 6,34+0,04 6,21+0,03 6,25+0,03
Reaction with CuSO,4 + +/- +/ -
Reaction to peroxidase +/- +/-
Reaction to ammonia + +/- +/-
Formalina reaction + +/- +/-

After 14 days, we conducted similar studies,
which found that the number of microorganisms during
storage increased in all groups: 25-35 microorganisms
in the meat of animals in the control group; 24-31 - in
the meat of animals of 1l and Il experimental groups.
That is, in all experimental groups (groups I1 - I11) the
number of microorganisms in one field of view of the
smear-imprint from the thickness of the longest back
muscle was less than in the control. Qualitative reac-
tions with copper sulfate, formaldehyde, Nessler's rea-
gent in the meat of animals of the first (control) group
after 14 days of storage were positive, with benzidine
negative and in the experimental groups - questionable.

The meat of animals of the experimental groups was
more resistant to spoilage during storage at low positive
temperatures (from 0 to + 20C) compared to the meat
of animals of the control group. To calculate the eco-
nomic efficiency of feeding animals with mineral addi-
tives, we used the obtained research results and materi-
als of the annual reports of the experimental farm.

The results of the calculations showed that the
feeding of animals gave a significant production and
economic effect in all experimental groups without ex-
ception. It should be noted that this effectiveness of the
mineral additive in the experimental groups was differ-
ent. (Table 9).

Table 9
Economic efficiency
. Groups of animals
Indicator Control I 11
Live weight gain for the period experience, ¢ 2,59 3,10 3,05
Average daily gain, g 719 862 848
Feed costs per 1 quintal of growth 11,0 9,25 9,47
Lf:ljost of feed consumed during the experiment per 1 animal, 554 595 597
Total cost per 1 animal during the experiment, UAH 1108 1190 1194
The average selling price of 1 quintal of live weight, UAH 450 450 450
The cost of 1 quintal of live weight at sale, UAH 427 384 3915
Profitability, % 5,38 17,2 14,9
Profit per 1 quintal of live weight, UAH 23 66 58,5

The main economic effect of the use of mineral
supplements is that the addition to the diet of animals
revealed a reduction in the cost of 1 quintal of meat in
all experimental groups, respectively, in the first group
by 10.0%; in 11 - by 8.3% relative to the control, where
the cost of 1 quintal of meat was 427 UAH. Based on
it, all experimental groups showed an increase in net
profit per 1 quintal of live weight. Thus, in group | an-
imals the net profit increased by UAH 43.0, in group Il

- by UAH 35.5, in relation to the control. At the same
time, an increase in profitability by 9.52 - 17.02 percent
was established.

Conclusions. Changes in the biochemical param-
eters of the blood of animals fed the mineral supple-
ment were revealed. It is established to increase the
productivity of animals by feeding them a mineral sup-
plement, which indicates a more rational use of physi-
ological resources of the body of experimental animals.
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It was found that feeding the animals led to an increase
in slaughter yield by 3.8% compared to control. It was
found that during long-term storage (14 days) in the
meat of animals of the control group there were a num-
ber of changes that indicate the beginning of spoilage
of meat, and the meat of animals fed with mineral sup-
plements was of good quality, as well as veterinary as-
sessment was the best and more resistant to spoilage
during storage. In order to prevent microelementosis of
fattening cattle for fattening, increase their productivity
and improve the physico-chemical and veterinary-san-
itary indicators of meat, as well as the profitability of
production, we recommend adjusting their diets, ac-
cording to previous studies.
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AHoTAaNis

B cydacHux gociipkeHHsIX podi Ta GyHKIIH 3ac00iB MacoBoi iH(opMaLlil BHOKPEMIIIOIOTh KiJIbKa HOpMAaTH-
BHUX MOJEJICH, MOKINKAaHNX BU3HAYUTH XapaKTep B3aeMOii MacMenia Ta rpoMaackkocti. Yacto 3MI Bukopuc-
TOBYIOTh MaHIIYJISTHBHI TEXHOJIOTI] y BIACHOMY BIUIMBI Ha IPOMAJIChKICTh. B CTAaTTi pO3rIISHYTO SIKi OCHOBHI
TIPUHIIAIA X BIUIABIB. B 1IbOMY CeHCI TOCTiIKeHHS CrIOc00iB MaHIITYIITUBHOTO BIUIUBY MEepeI0adaloTh BUKO-
PHCTaHHS TaKMX TEPMIHIB K «METOI», IIPUHOMY, KT€XHIKa», «T€XHOJIOTis». YITKUX KPUTEPIiB PO3MOIITY IHX
TIOHATH Ha CHOTOHINIHIN IeHh He BUpoOJIeHo. BikuBaHHA X 3aJIe)KUATH BiA PIBHA y3araJbHEHHS MiIXOAY Ta HOTO
yHiBepcasbHOCTI. Harpukiiaz, moeaHaHHs KiJbKOX MPUHOMIB MOXKE BU3HAYATHCS SIK METOJT 00 TEXHIKa, B IHIIIOMY
BUTAJIKY — SIK TeXHoJIoTis1. [IpoTe OCHOBHI MPUHITUIHA MAHITYJIAIII BiTOMi i MOXKYTh OyTH y3arajabHEHi B KOHTEKCT1
PO3BUTKY cydacHux 3MI.

Abstract

There are several normative models in modern studies of the role and function of the media, which are de-
signed to determine the nature of the interaction between the mass media and the public. The mass media often
use manipulative technologies to influence the public. The article considers the basic principles of these influences.
In this sense, the study of methods of manipulative influence involves the use of such terms as "method", " proce-
dure™, "technique”, "technology". To date, no clear criteria for the for distinguishing these concepts have been
developed. Their use depends on the level of generalization of the approach and its universality. For example, a
combination of several procedures can be defined as a method or technique, otherwise - as a technology. However,
the basic principles of manipulation are known and can be generalized in the context of the development of modern
media.

KoarouoBi ciioBa: 3aco6u macoBoi iHopmallil, MaHIimyJIsLii, MaHITyJISITABHUN BIIMB, IIPUHIMITA MaHIITyJIs-
THBHHMX TEXHOJIOTIH.

Keywords: mass media, manipulations, manipulative influence, principles of manipulative technologies.

3aB/sIKK TIpoliecy T00anbHoi iHbpopmaTH3alii iH-
(hopMartist mepeTBOpMIIACh y HaHBAKIIMBIIIKI 1HCTPY-
MEHT BJIaJiy Ta ynpaiiHHsA. OTHUM 3 HAHUMOTYKHILITHX
MeXaHi3MiB, Ki BIUIMBAIOTh Ha CBIT 00’ €KTUBHOI pea-
JILHOCTI, KOHCTPYIOIOUM HOr0 Ha CBiM PO3CyA, CTalll
3MI.

B VYkpaiHi, B KOHTEKCTI OKpecieHol npobiemu,
Jlie posraly’keHa cHcTeMa iH(QOpMAaIiiHOro 3aKOHO-
nmaBcTBa. Tak, Oymu mpuiHATI 3akoHN YKpainu «IIpo
iHpopmanito», «IIpo TenebaueHHs Ta paJioMOB-
nerHs», «I[Ipo cuctemy CycninbHOTO TenebadeHHs Ta
paniomoBieHHs YKpainu», «[Ipo inpopmariiiHi areHT-
ctBay, «[Ipo nepkaBHy MiATPUMKY 3aC00iB MacoBOi iH-
(opmarii Ta coniaIbHUN 3axXHCT KypHAITICTIB», «IIpo
MOPSAIOK BUCBITICHHSI MisLTLHOCTI OPTaHiB Jep>KaBHO1
BJIaJIM Ta OPr'aHiB MICIIEBOTO CAaMOBPSILyBaHHs B YKpa-
Hi 3acobamu MacoBoi iHpopmartii» Tomo [ 1-8]. OnHak,
iHpopMaiiHUK TpocTip QYHKIIOHYE 32 CBOIMH ITpa-
BUJIAMH Ta MPUHIUIIAMH, HE 3BXKAIOYHM Ha PsIJ BUIIIE-
nepepaxoBaHUX 3aKOHIB. M BBaXkaeMo, IO Taka CH-
Tyalist CKJlaJlacst uepe3 Te, o iHpopMalliiiHe 3aKOHO-
JTAaBCTBO MICTUTH HEY3TO/PKEHOCTI Ta MPOTUPIYdd, Ta

IpHU 1IbOMY OIEpy€e HEIOCKOHAIUM TEPMiHOJIOTIYHUM
arnapaTom.

[MoHATTIO MaHImyJsIIii BaXKKO JaTH YiTKE CTHCIE
BU3HAYEHHS, sIKe O BpaXxOBYBaJIO BCi KpUTEpii bOTO cO-
IaJIbHO-TICUXOJIOTTYHOTO (hDeHOMEHY B3aeMOii Mixk
YWICHAMH CYCIIJIbCTBA.

JloneHko €. NponoHye HACTYITHUI NIepesTik BU3HA-
YeHb HOHATTS «MaHimyssuis» [1, ¢.145]:

- BHJI TICHXOJIOTTYHOTO BILIMBY, MaiicTepHE BHKO-
HaHHS SIKOTO NPU3BOJHUTH JI0 IIPUXOBAHOTO 30YIKEHHS
y 1HIIOT JTFOAWHU HaMipiB, AKi HE 30iratoThCs 3 ii aKTy-
IBHO 1ICHYIOUMMH Oa)KaHHSIMU,

- BHJI TICUXOJIOTIYHOTO BILUIUBY, P SKOMY Makic-
TEpHICTh MaHIINyJsITOpa BUKOPUCTOBYETHCS YISl TIPH-
XOBaHOT'O BIIPOBA/DKEHHS B IICHXIKY aJpecary IiIeH,
OaxaHb Ta HaMipiB a00 YCTAHOBOK, SIKi HE 30iratoThCs
3 THMH, SIKI € y aJipecara y JaHW{# MOMEHT;

- BUJI TICUXOJIOTTYHOTO BIUTUBY, III0 BUKOPHUCTOBY-
€TBCSl U1l JIOCSITHEHHSI OJTHOCTOPOHHBOTO BUIpAIly
LIUISIXOM TIPUXOBAHOTO 3QJIyYECHHS JIFOJUHM JI0 BUKO-
HaHHS MeBHUX i [1, ¢.145].
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Kapa-Myp3a C. BBaxae, mo «MaHimyssmis — ne
BUJI 3aCTOCYBaHHS BJIA/IN, IPU SKOMY TOH, XTO BOJIOMIE
HEI0 BIUIMBA€E Ha MOBEAIHKY IHIINX, HE PO3KPUBAIOYU
XapakTep MOBEIIHKH, AKy BiH BiJ HHX OUiKye» [2,
c.182].

daxkTryHO, 00HUIBA ABTOPH, aHATI3YIOUH Y CBOIX
TBOpax ()EHOMEH MaHIIyJIsLii, ITOro/KYIOTECS y Ha-
CTYITHOMY:

— MAaHImyJsmiss — IIe T[ICHUXOJIOTIYHUH, a He
(hi3UIHUN BILUTHB.

—  MaHImyJIsIis — [e TpuxoBaHa Jist, GakT Kol
HE TIOBMHEH OyTH MOMIYEHNM 00’ €KTOM MaHIITyJIAII.

— MaHImyJIsUis — 1Ie BIUIMB, SIKMH HOTpeOye
3HAYHOI MaWCTEPHOCTI 1 3HAHB.

Cepen iHmux GopM BILIMBY, MaHIITyJIIOBaHHS J10-
3BOJISIE TOCATHYTH O2)KQaHOTO Pe3yiIbTaTy IpH MiHiMa-
JIBHUX 3yCUILISX.

[loBHime BHW3HAYCHHS MOHATTS «MAHIITYJISIIiS
JIafoTh pociiicekki nomitonoru I'padyos I'. Ta Menbhuk 1.
Bonn posrnagaroTe Horo — K 03Ha4€HHS 3arajbHOTO
MiAXOAY MO COINaJbHOI B3a€EMOJII Ta YIPaBIIIHHS,
CIPSIMOBAHOTO HA aKTUBHE BUKOPHUCTAHHS PI3HOMAHIT-
HHUX 3ac00IB MPUXOBAHOIO MPUMYCY Jrofei [3, ¢.283].
JlocnmiiHUKY 3a3Ha4YaloTh, 10 BIJIMIHHOIO PUCOIO IICH-
XOJIOTIYHMX MaHIMYJALINA € BITHOIIECHHS IO PEIUIie-
HTa MO B3a€MOJII i CIIJKYBaHHIO HE SIK IO OCOOWC-
TOCTI, a K 70 crerudigHOro 3acoly, 3a ITOIOMOTOI0
SIKOT'O JTOCSATAIOTHCS MPUXOBAHI [T MAHIMYJISITOPa, Pe-
ANI3yIOTHCS HOTO 1HTEpECH H 3310BONBHSIOTHCS BIACH]
notpebu 6e3 BpaxyBaHHS iHTEpECiB, BOJII i OakaHb 1H-
101 CTOPOHHM — JIFOJIMHY, 110 BUCTYIA€ 00'€KTOM MaHi-
nynsiiy [3, ¢.283]. V cBoiii npami «MasinynroBaHHsS
0COOHCTICTIO: OpraHi3allis, 3aco0H 1 TeXHOIOTi1 iH(Op-
MAI[IfHO-TICUXOJIOTIYHOT B3a€MOJIi» ABTOPH BBOIATH
MOHATTS  «IH(QOPMAIifHO-TICHXOJIOTiYHa  Oe3meKay,
3MICT SIKOTO MOYXHa BH3HAYMTH SK CTaH 3aXHUILEHOCTI
IHAMBiTya bHOI, TPYIIOBOI Ta CYCIHIIBHOI MCUXOJIOTII,
coljanbHUX Cy0'€KTIB pi3HUX MPOIIAPKIB, MacuTady,
CHUCTEMHO-CTPYKTYpHOI i QyHKITIOHAIEHOT OpraHi3aril
BiZl BIUIMBY iH(OpMaliiiHuX (akTopiB, 10 BUKIMKA-
IOTh COIliaIbHI MPOIIECH, SAKi 3aTPyTHIIOTH a00 Ieper-
KOJDKaIOTh ONTUMAJIbHOMY (DYHKIIIOHYBaHHIO JIepKaB-
HUX 1 COIIaJIbHUX iIHCTUTYTIB CYCIUIBCTBA Ta JIFOIUHH
SIK MMOBHOMNPABHOIO i BUIBHOTO TpoMajasHUHA [3, C.
283-284].

HocnijpkeHHst  crioco0iB MaHIMyJI THBHOTO
BIUIUBY Nepe10a4aloTh BUKOPHUCTAHHS TAKUX TEPMiHIB
SIK «METOJI», IIPUIOMY», «TEXHIKa», KTeXHOJIOTis». Yi-
TKUX KPHUTEPIiB PO3MOILTY IMX MOHSITH HA CHOTOHIII-
Hill JeHb He BUPOOJCHO. BikMBaHHS 1X 3aJCKUTH Bif
piBHS y3araJbHEHHs IIJIXOIy Ta HOTo yHiBepcalbHO-
cTi. Hanpuknaz, noejHaHHS KiNbKOX NMPUHOMIB MOXe
BH3HAYATHUCS K MeToJ] abo TexHika, B HIIOMY BHIIa-
JIKY — SIK TEXHOJIOTis1.

Jo xmacudikamii MaHIMYyIATHBHHX CHOCOOIB
BIUIMBY HEMO>KJIMBO IT1JIXOJIUTH ITI00AJIBHO, B 3B°SI3KY 3
THM, 10 OyIb-SIKUH KOMYHIKAaTHBHHUI TpoIec MmoTpe-
Oye iHIUBITyanbHOTO HAOOPY MPHHOMIB, B 3aJI€XKHOCTI
BiJl CUTYaIlii.

JAist novaTKy BU3HAYNMO TepeItiK HaiO1IbII BXKHU-
BaHUX METOJIB MaHINyJIATHBHOTO BIUIMBY Ha JIONEH,
BuKopHcTOBYBaHNX 3MI Ta TenebaueHHsM. OCKUTBKH
3MI € croMy4HOIO0 JTAHKOKO MiXK MIEBHOIO iHGOpMAITI€I0
Ta CyCHUILCTBOM, IIe Aa€ IM 3MOT'Y HaJlaBaTH HOBUHY Y
MEeBHOMY MOTpiOHOMY, BuTiTHOMY Kimodi. Tomy iH(po-
pMaltis, B 3JI€)KHOCTI BiJl TOTPEOH «3aMOBHHKA» MOXKE
OyTH 3MiHEHa HACTYITHIUM YMHOM [4]:

- CIIOTBOpEHA 3a JOIOMOIOI0 OZHOCTOPOHHBOT
1ojiaui;

- ctabpukoBaHa, HaJaHa NOTpPiOHA, BUrajaHa
iHpOpMais 3a peanbHy;

- BigpemaroBaHa, 3
JIOMUCIIIB Ta KOMEHTAapIiB;

- IHTepmpeToBaHa y
MaHiIyaTopa CBiTii;

- IIpHUXOBaHa.

Yacro 3MI takox MOXKYTh HaJaBaTH HETIOBHY iH-
(dopmariiro, HaBOIUTH (aKTH BHOIPKOBO, B 3aJI€KHOCTI
BiJl CBO€T Cy0’€KTUBHOI MO3MHIII{, CyITPOBOIKYBATH Ma-
Tepiadu 3arojOBKaMH, HEBIINOBITHUMHU 10 3MICTY,
oIryOJIiKyBaTH MpaBANBY iH(QOPMAIIIO TOIi, KOJIM BOHA
BXE HE € aKTyaJbHOIO, I01aBaTH HETOYHI IIUTATH, BH-
pHUBaroOYH iX i3 KOHTEKCTY, BHACIIAOK YOTO iH(pOpMaIis
Ha0yBae iHIIOTO 3MiCTYy.

ApceHan MaHITyISITHBHAX METO/IB TOBOJI IIHUPO-
KW, TOMY y3araJbHHUBIIY HassBHUN JOCBI Pi3HOMaHi-
THUX MaHITyJISTHBHAX TEXHOJOTIH, SIKi BHKOPHUCTOBY-
I0ThCs TeJie0aueHHIM MOXKHA BUAUIUTH HACTYIIHI Hal-
MOMIUPEHII TPUHOMU:

- 3aMiHa iMeH, a00 HaKJICIOBaHHS SIPJIMKIB;

- BHKOPHCTaHHS CTEPEOTHIIIB;

- moBTOp iH(OpMAIIiT;

- HamiBMpaBa;

- CTBEpXKCHHS;

- BHUKODHCTaHHS aBTOPHUTETY;

- TIOCTAQHOBKA PUTOPHUYHHX 3aIUTaHb;

JOJaHHAM BJIAaCHUX

BUT1THOMY IS

- «cmipaib 3aMOBYYBaHH», abo
MaHIIyJIIOBaHHS OIUTYBaHHAMH I'POMaJICHKOT TyMKH;
- «OyneHHA PO3MOBIIbLY;

- e(eKT MepBUHHOCTI;

- e(eKT NpUCyTHOCTI;

- «OYEBHILI» MOIT;

- KoHcrartauis dakTy;

- BIIBOJIKaHHA yBary,

- CTBOpPEHHS acolallii;

- NIPUHIMI KOHTPACTY;

- I[ICUXOJOTIYHHH IIOK;

- iHopmamiitHa Oirokana.

CrepeoTuit — 1e CTIHKHUIA 1 CIIPOIICHUI OIS
IIMPOKOi ayauTopii HAa NEBHE SBHIIE, COLIaTbHUIN
06’exT [5]. Lle meBHA cxeMa CITPUAHATTSL, IKa MOXKE Tie-
PELIKO/PKaTH BHHUKHEHHIO HOBHX JTYMOK, I1i YSIBIICHHS
3 4acoM (DIKCYIOThCS Y CBIZIOMOCTI JIFOJMHH 1 IPAKTH-
YHO BXKE HE IMiANAIOTHCS MEPEBIpIli JOCBIIOM.

Hacrynuuii monynsipHuii npuiioM — oBTop iH(po-
pMarii. Beaxkaetbes, mo ayautopis, yepe3 30 XBIWIHH
micist CIpUHHATTS iH(opMalii, nam’siTae nmpudIU3HO
60 BiICOTKIB 3MiCTy MOBIIOMIICHHS, Y KiHIII THS B
maM’sITi 3aJIMIIAaeThes He Oibie 40, a 3a THXKIEHD BiKE
menme 20 BigcoTkiB [5]. YacTo BHKOPHCTOBYETHCS i
TaKUi NPUIOM SIK CTBEPKEHHS, CYTh SIKOTO B TOMY,
o 3MI HamaroThCs 6€310Ka30B1 TBEPIKEHHSI 3aMiCTh
00’€KTMBHUX apryMEHTIB, IPE3EHTYIOUH OJHOCTO-
POHHIO, BUT{AHY MaHIyJIATOPY TyMKY.

3a JI01OMOTOI0 MPOCTUX PUTOPUYHUX 3aIllUTaHb,
SIKI HaIUIEH] BIAMOBIOHHM KOHTEKCTOM ITOCTAHOBKA
PUTOPHYHHMX 3aNUTaHb, 3MI BUCTYIaIOTh y IKOCTI CBO-
€PITHOTO «O(IiITHOTO TPAHCIATOPA YyTOK» 1 OPI€HTY-
I0Th CIIOXMBAay4a IIEBHOTO Meia-IIPOJIYKTy HECBiZOMO
pO3BHUBATH 3rajlaHy y 3alUTaHHI i7ef0, y MOTpiOHOMY
JUISL MAHIITyJIITOpA HAIIPSIMKY.
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Crnoci6 «HamiBnpasna» 3acrocoByerbes 3MI s
3a0e3neueHHs NOBipy ayIuTopii.. Bukopucranus y He-
BEJINKOMY 00’€Mi TOCTOBIpHUX (haKTiB HIBEIIOE y IJIsi-
JladiB HEIOBIPY 10 JKepena iHpopmartii.

[puitom mix Ha3BOIO «CIipaib 3aMOBYYBAaHHIY,
a00 MaHIMyTIOBaHHA ONHMTYBAaHHIMH I'POMAJICHKOI Iy-
MKH — II€ OJIMH i3 IUPOKO PO3MOBCIOIKEHUX MPHUHO-
MiB MaHIIyIA1ii, 3a1IPONIOHOBAHNH HIMEIIEKAM ITOJIITO-
noroM Hoenp-Hoiiman E. Bona ctBepmxye, 1o iro-
OUHa 3 MCHIOIOK  BIpOTiAHICTIO  TyOJIiYHO
BHUCJIOBJIIOBAaTHME CBOIO JYMKY, SKIIIO BOHAa 3HAXOMH-
TUMETHCS B MEHIIOCTi [6]. BukopucToBytoun nany te-
opito, 3MI, 3a onomororo nocuiane Ha cabpuKoBaHi
ONUTYBAHHS TPOMAJICHKOI TYMKH, NEPEKOHYIOTh I'PO-
MaJIsiH Y TiATPUMI OUTBIIICTIO CYCHUIBCTBA MO3UIII,
6mm3pKko1 MaHimyisiTopam. Lleit meTox 6azyeTscs Ha 3a-
KOHOMIPHOCTSIX MacOBO{ NcHXoJorii. Takum unHOM 3a-
KPYUIYETBCA «CITipaib 3aMOBUYBAHHI», 3a0€3MEUyIOUN
nepeBary MaHilmyJsTopam.

HacrynHuii BumieBKa3aHuil OpUHOM — BUKOpPHC-
TaHHs aBTOpuTeTy. s bOro OepeThes BXKe peallbHO
iCHyto4a, ab0 CTBOPIOETHCS IOCUTh BaromMa MoiTHIHA
¢irypa, ocBsiueHa aHOHIMHUM aBTOPUTETOM, € HEIIPaB-
JTUBOIO, aJI¢ I1i IIOCHJIAHHS HAIar0Th Ti MpaBIoNoai0HO-
CTi Ta BUKJIMKAIOTH JOBIpPY.

«byneHHa po3MoBink» — IPUHOM, SKHii CLIPSMOBa-
HHUH Ha CTBOPEHHS IHIU(EPEHTHOTO CIIPUIHHSTTS Hace-
JICHHS JIO TPAriYHUX MO/IiH, IPOSBIB HACKIILCTBA, TOCT-
PUX TIOJITHYHUX Ta COianbHUX KOHMIiKTIB. [ToBimoM-
JICHHSI TIPO 1l TpariyHi nofii HajgaeTbcs y HAPOUUTO
IUTOBOMY, CHHOKIHHOMY TOHI.

[Mpuitom «edexT npucyTHOCTI» — BKIIIOYa€E B cebe
PSI TPIOKIB, SIKi MArOTh IMITYBaTH pPeajbHICTh Ta BUKO-
PHCTOBYIOTbCS y KPHUMiHAJIbHIA XpOHilli, (ppOHTOBHX
peropTaxax: CMUKaHHS KaMepH, 30MBaHH 1i 3 (hokyca,
MOCTPIJIM, KPUKU JAJIEKO HE 3aBXKAW 03HAYaloTh, 10
nepen TIsgadaMu JAiHCHO PEropTax, 3 «rapsuoi To-
gk [S]. [IpoTe 111503151 JOCTOBIPHOCTI CHPABJISIE IOTY-
JKHUHA eMomiidHmiA BIumB. OTXe, pa3oM 3 THM, HaBITh
LIJIKOM pealibHi, IOKYMEHTaJIbHI 3HOMKH — aJie 3MOH-
TOBaHI BiIIOBITHUM YHHOM, 200 BKJIFOUYEHI Y BIAIIOBiI-
HHUH KOHTEKCT — MOXKYTh CIIYXKHTH JIHIIE (pakTopoMm, 110
MIOCHITIOE JTOBIPY JIO BIUIUBY, SIKUI Ma€ Ha METi MaHimy-
JISILIEO.

Komu GaxaHuil cTaH momiit momgaeThes K (Pakr,
0e3 HaJIeKHHUX TOKA3iB — I¢ MPHUIHOM KOHCTaTaIlil da-
KTy. BiH po3paxoBaHuii Ha CTBOpPEHHS HEOOXiTHIX Ma-
HIIYJISITOPY HACTPOIB y CYCHIJIBCTBI.

JA71st TI010NIaHHs TICHXOJIOTTYHOTO OTIOpPY CYCHLIb-
CTBa BUKOPUCTOBYETHCS TAKHI METOJ SIK BiJIBOJIIKAHHS
yBaru. JlocmipkeHHs HA IO TeMy NPHU3BEIH 0 3HA4-
HOTO IMiIBUIICHHS PiBHIO MAHIMYJIAIIT B Tpeci Ta Ha Te-
neGavyeHHI, HOBUHHHUH PSJI MMOYaId KOMIIOHYBaTH Mij-
Ouparoun oOpasw, sIKi BiIBOJIKAIOTh yBary.

YacTo BHKOPHUCTOBYETBHCS IMPUHIMI KOHTPACTY,
KOJI TIPsIMi 3BUHYBAa4YECHHS OIOHEHTA HAJlalOThCS pa-
30M 13 TIO3UTHBHOIO 1HPOPMAITIEIO MOI0 OJHOIYMIIIB.
JIJis oBiTOMJICH MiAOUPAalOTh HETaTHBHI (DaKTH, Ha-
MIPUKIIAJ, AiSUTHOCTI OMO3UIIi1, Ta MapaieIbHO JeMOH-
CTPYIOTH JIOCSITHEHHSI IIPOBJIaIHUX MPECTaBHUKIB.

Hapnmipae TpaHcmoBaHHS BiliH, KaTtacTpod, mpH-
POJHUX KaTaK/Ii3MiB, aBapiii — HA3UBAETHCS TPUHOMOM
MICUXOJIOTIYHOTO IIOKY. TeXHOJOTis THITOBa AJIs Tele-
kaHaly «l+1», B HOBMHaxX SKOTrOo Maike BiACYTHS
Oynap-sKa IO3UTHBHA iH(pOpPMAIIis.

CrBopeHHs acomianiii — 00’ekt iH(opManiitHuX
MOBi1IOMJICHb B 04aX IPOMaJIChKOCTI TIPHUB’ I3y€ETHCS 10

HEraTHBHHUX CTEPEOTHUIIB MacoBoi cBimomocti. Yacto
BUKOPHCTOBYETHCS POCIHCHKUMHU TEJICKAHAIAMM: PO3-
TIOBiZIal04 M PO (alIN3M Ha TeJIeeKpaHi TPAHCIIIOETHCS
BiICOPS 3 MHUPHUX MITHHTIB 32 y4acTi YKpalHCBKOIi
naptii BO «CBoGona.

IIpuitom OOKYBaHHSI «HEBHUTIAHOD» 1H(MOpMAILT,
3aTpUMaHHs ii a00 BUKJIAJECHHS Y CIPUATIUBOMY IS
MTOJTAaHHS KOHTEKCTi HA3UBAETHCA MIPUAOMOM iHpOpMa-
LiiHOT OIOKaIH.

IcHye psm mociimHUKIB, SKi KIacH(]iKyIOTh TeX-
HIKH Ta NPUHOMH, SIKI aKTHBHO BUKOPHCTOBYIOTBCS Te-
nebadeHHAM 111 HOpMyBaHHS MEBHOI TPOMAICHKOT [Ty-
Mku. Hampukian, amepukancbka nocuigauis Edpon
E. BU3HaunMiIa BUKOPHCTOBYBAHUH DS TEXHIK IIE Y
1972 porti, sIKi 3aIUIIAIOTHCS aKTYyILHUMU 1 Ha CHOTO-
JHINIHIA qeHb [4].

[epminm BOHA BUAIISE IPUHOM YNTAHHS AYMOK,
CYTB SIKOTO TOJISITa€ y eMOLIHHOCTI ogadi iHdopMarii:
MTOB1TOMJISTFOYH TIPO JiT 800 TOUKY 30pY Pi3HHX JIFOJICH,
KYpHAJICT POOHUTH BUIILAN, IO PO3YMIi€ iX MMOUYyTTH,
IIpUXOBaHI JYMKH, HECBIZIOMiI MOTHBAaLil, [0 3aKiH-
YEHHIO POOUTE IIMPOK] y3arajabHEHHS Ta BUCHOBKH [4].

3aBAsKU TEXHII «OIMyCKaHHs» (200 BUKIIOUEHHS)
indopMarii — KypHaJIiCTOBI BJAETLCS HE JOMYCKATH B
edip IyMKH, 9Ki oMy (MaHIMyIATOpY) HE BUTIIHI.

3acy/PKeHHS MOPAJbHUX YH IHIIMX XapaKTepHC-
THK IHIWBi/a, TPYNH YU MPOLECY 32 JOIIOMOTOIO Mps-
MHUX a00 He PSMHUX aTak, aTak 3a JOIMOMOTOO MMO/IBil-
HUX CTaHAAPTIB — HA3WBAETHCS TEXHIKOIO «IIPUHH-
HKESHHSI.

IHOmi, MO0 3HWUIINTH TOYKY 30Dy, iA€0, TOKT-
pHUHY, TPYyIy YW IPOLEC, MPEICTaBUTH iX HEPO3YyM-
HUMH, CMIIIHUMH, HEpaliOHAIFHUMH TeNeBi3iHHUKA
BUKOPHCTOBYIOTh TYMOD, CapKa3M, CaTupa Ta ipoHiro.

TexHika «3BUHYBAa4CHHS 3a acOIiamisiMK» TOJS-
rae y nocTiiHOMY 3ra/lyBaHHi Ti€l Y¥ 1HIIOT OJIITHYHOT
CHJIM YH TOJTITHKA y KOHTEKCTI HeTaTUBHUX ySBJIECHb Ta
CTEPEOTHITIB.

TexHika KOIyBaHHS — IIe aTaka Ha iHIWBiga abo
rpyImy, HaJTO CyNepeuwinBa, o0 BUCIIOBIIOBATH ii Bi-
IKPUTO, TOMY TIEPEHAETHCS Y CHMBOIIYHIN (OpMi.

II1e omHI€IO KATErOPi€I0 MPHUXOBAHOTO HEOO EKTH-
BHOTO TIIXOMY € MOBHA (anbcudikaris (CIOTBOPSHHS)
— )KypHAaJIICT BUKOPUCTOBYE LIUTATY, IPOMOBY 200 IpO-
65eMy i3 BEJIMKOIO HETOUHICTIO [4].

[HIIa rpyna 3 TpbOX BapiaHTIB TEXHIKH, SIKi BUKO-
HYIOThCS 38 paXyHOK CTPYKTYpPyBaHHS 1 oprasizarii Te-
KCTY 1 CKJIaJaloThcs 13 IPUXOBYBaHHs a0bo, HaBIAKH,
pO3IyBaHHS MaTepially, B 3aJIe)KHOCTI Bif Cy0’ €KTHB-
HOCTI 4M HerpodecioHani3aMy KypHAaJIICTiB, 110 Ha3H-
BA€THCS PEIarOBaHOIO CTPYKTYpoto [7].

HacrymnHa npejcraBiieHa aBTOPOM TEXHIKa - «OT-
py¥Huil ceHaBiu». BoHa XapakTepu3yeThCS THUM, IO
TIO3UTHBHA JTyMKa 4¥ 1H(OPMALISl TPUXOBYETHCS MIX
HEeraTHBHUM BCTYIIOM | HEraTHBHHM BHCHOBKOM. lle
TIPU3BOJUTH JIO 3HUILEHHS ITO3UTUBHOTO BPa)KCHHS Ta
P BAJIOMY BHUKOPHCTaHHI pOOUTH HOTO MPAKTHIHO
HeroMmiTHUM [4].

Tak camo i€ IPUITOM «ITyKpOBHI CaHABIY», pi3-
HUIS JMIIE B TOMY, [0 HETaTHBHA iH(QOpMAIlis Hajia-
€THCSI MK TO3UTUBHUMH BCTYIIOM 1 BHCHOBKOM.

JlieBiCTh IIMX TEXHIK MOXHA MOSCHUTH 3aBISKH
«edexTy Kparoy, KU 3alporoHyBaB HIMEIIbKUHN MCH-
xoutor EOGinrays I'., ne BiH cTBepmxKye, 110 HalKpalie
3amam’ATOBYEThCA iH(pOpMAaIis, 0 3BYYUTHh HA IOYa-
TKY Ta B KiHIi [7].
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JlociiMBIIY KOXEH 3 BHILIENIEpEpaxOBaHUX METO-
B, SIKI BUKOPHUCTOBYIOTHCS 3aco0aMu MacoBoi iHGOP-
Mallii, Ha CbOTO/IHIIIHIN ICHb, MOXHA 3DOOUTH BUCHO-
BKH 11010 1X IPUPOIHN Ta IPUYUH iCHYBaHHSL.

B nepury uepry, ne cy0’eKTHUBI3M MPALIOIOYNX Y
cdepi mMac-menia Jroneil. 3HaYHA YacTHHA TOBiIOM-
JICHb CIIOTBOPEHA OCOOMCTUMHM CUMIATIsIMU a00 aHTH-
MaTisIMH, 1HAWBITyaIbHO-TICHXOJOTIYHIMH OCOOIIHBO-
CTAMU.

[o-gpyre, e mOMITHYHI, comiaabHi 200 EKOHOMI-
YHi YMOBH, B SKuX npamorts 3MI. Maibke Bci Mezia
€ 3aJI)KHUMH BiJl IIEBHUX Cy0’€KTIB CYyCHIIBCTBA, OyAb
TO MPOBJAIHI OpPraHd 4YH MPOCTO 3aiHTEpPEecOBaHi
oco0mu.

Taka TeHIEHIS] IPOCTEXKYETHCSI B YChOMY CBITI.
Tak, lllagcor M., mpodecop cormionorii KoMmyHiKarii
KaniopHilicbKoro yHIiBEpCHTETY 3ayBaXKUB, 10 «OyTH
poiHGOpPMOBaHUM)» O3HAYAE MATH IIiJI PyKOIO HATIHHY
iHpoOpMalio Mpo cBo€ MicTo, KpaiHy, Ipo i1 Mi>KHAPO-
JTHI BITHOCHHH, TIPO MPHPOIY — TOMAi TPOMAISTHUH TIPO-
iHpopmoBanuii [7, ¢.100]. OnHak, sxmo mig «0yTH no-
iH(pOPMOBaHUM PO3YMITH HasIBHICTB SICHOTO Ta JIOTIi4-
HOTO VSBJICHHS TIpO CBiT, sKe O Jano 3Mory
BIOPSIKYBaTH Bech 1H(QOpMaLiiHUH LIyM HaBKOJIO
HAac, OIIOMOTJIO YCBIZIOMUTH CBO€ MICIIE CEPesl OTOUY-
I0YMX JIFOJICH, a TAKOXK 3PO3YMITH OTOYYKOYi HAC MPO-
0JemMH, TO, Ha XKaJlb, TAKUX JIIOACH Y HAC 3aHAITO MaJIO.

TakuMm 4MHOM, y Mipy YCKJIaJHEHHS COLiaJbHO-
€KOHOMIYHHX 1 COIIAJIbHO-TIOJITHYHUX BIJHOCHH, II0-
CHJICHHSI IPOTUPIY Y CYCIIIBCTBI, ayauTopii yce Bce
CKJIaHIIIE CTa€ po3iOpaTHCs Y TOMY, IO BiTOyBa€eThCS
Hacrnpasai. Buxiz i3 uporo craHoBuINA OiIbLIICTH JIFO-
JIei 6aunTh Y MOJIETTIeHH] T cebe iHTepmpeTanii mo-
i, siKi BiIOyBarOThCs, IUIIXOM (DOPMYBaHHS CTEPEO-
THIHOIO pearyBaHHsa Ha Hux. CydacHe iH(MopMalliiiHe
CYCHUIbCTBO (hOPMYE 1/IeabHi YMOBHU JUIsl MaHIiIyJIto-

BaHHS TPOMAJICEKOIO CBifioMicTiO. [IpoOiema Teneris-
Jada — cliina JoBipa TeneOadyeHHI0, HE3MATHICTh 0
aHaNizy HajxaHol iHpopMalii, Hepo3yMiHHS TOTO, IO
MaHIIyJIATOPH HAaBMHUCHE IPArHyTh IEPEBAHTAKHTH
CIIO’KMBaya HaAMIPHOIO iH(MOPMALI€I0, CHCTEMAaTHYHO
crBoprorour 4epe3 3MI emorliiiHe CyCIJIbHE Hampy-
JKEHHS, JKOPCTKO OOMEXYIOUM dYac IS HPHAHATTS
MPUHIUIOBUX PIllICHb Ta BAKOPUCTOBYIOUH PSIJl TEXHO-
JIOT1{ 1 POpPMYyBaHHS MOTPIOHUX JTYMOK.
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AHoTanis

[IpoananizoBaHO HOBITHI 3aKOHOJaBYI peayii pHHKY (iHAHCOBHX MOCIyT. BcTaHOBIEHO, MmO pedopma
«Crutit» — 11e HeoOXiJHUH KJIaCTep y TOCIOIapChKOMY 3aKOHOJIABCTBI. Y CTaTTi BU3HAYEHO CHCTEMY AEp’KaBHUX
OpTaHiB, sIKi 31IHCHIOIOTH PETYIIOBAHHS HA PUHKY (PiHAHCOBHX ITOCIYT, iX MOBHOBa)KCHHS Ta 3HAYCHHSA. ABTOPOM
3a3HAYCHO HAIMPSIMH IOJANBIIIOIO PO3BUTKY (HiIHAHCOBOI CHCTEMH, a TAaKOK OOIPYHTOBAHO PEKOMEHAII 11010
3aX0[IiB MiABHUIICHHS SKOCTI IEPKABHOTO PETYyIIOBaHHSA B c(epi HagaHHA (HiHAHCOBUX MOCIYT, SIK BATOMOI CKJIa-
JTIOBOT MoiepHi3ailii (hiHaHCOBOT CUCTEMH Ta TpaHCHOpMAIlii YKPATHCHKOT CKOHOMIKHL..

Abstract

The latest legislative realities of the financial services market are analyzed. It is established that the reform
of "Split" is a necessary cluster in economic legislation. The article defines the system of state bodies that regulate
the financial services market, their powers and significance. The author indicates the directions of further
development of the financial system, as well as substantiates recommendations for measures to improve the quality
of state regulation in the field of financial services, as an important component of modernization of the financial
system and transformation of the Ukrainian economy.

KirouoBi ciioBa: 3akoHOaBue PErysOBaHHS pUHKY (iHAHCOBUX mOCIyr, pedopma «CIutiTy», 3aKOHOIAB-
CTBO 3 IPUBOJTY MOHITOPUHTY HAa PUHKY (D iHAHCOBUX TOCIIYT.

Keywords: Legislative regulation of the financial services market, Split reform, legislation on monitoring in

the financial services market.

[Ipobnema pedhopMyBaHHS HAIIOHAIEHOTO 3aKO-
HOZIABCTBA, OJITHUM 3 acIeKTiB SIKOi SBJISAETHCS ajanTa-
1ist Horo 710 3aKOHOJaBCTBa €Bponeiickkoro Coro3y, Ha
Cy4acHOMY eTarli pO3BUTKY YKpaiHU € BeJIbMU aKTya-
npHOIO. []e B meBHiil Mipi BiTHOCUTBCS 1 10 3aKOHOIaB-
cTBa B cdepi pUHKY (HiHAHCOBUX MOCIYT, OCKITBKH
OCTaHHE € Ba)KJIMBOIO CKJIA/IOBOIO EKOHOMIKH JIepKaBH.
[1] Sk ysBusieTbes, Cy4acHUH CTaH 3aKOHOJIABCTBO B
cdepi puHKY (iHAHCOBHX MOCIYT MOBHHHO MiJISTATH
pETeNIbHOMY TIEperysiy Ta HaOJIMKEHHIO 10 3aKOHO-
JIaBCTBA Ta CTaHIAPTIB €BPOCOIO3Y Y BiIOBIAHOCTI 10
3000B's13aHh YKpaiHU B paMKax YTOJH PO aCOIliallifo
Mix €C Ta Ykpainoro. [2]

OcHoBa mpOOJIEMH «3aCTapiIOCTi» 3aKOHOJaB-
cTBa B cdepi puHKY (PiHAHCOBUX TOCTYT MOJIATAIOTH Y
TOMY, IO CBITOBa NPaKTHKa CBIIYMJIa PO 3HAYHI 00-
CATH TIOCTYT HEOAHKIBCHKOTO (hiHAHCOBOTO CEKTOPY,
0CO0JIMBO CTPAaXOBHX ITOCIYT Ta MOCIYT HEJIEP)KAaBHOTO
MIEHCIHHOTO 3a0e3MeYeHHs], Ta HOTO CYTTEBHI BHECOK Y
PO3B’sI3aHHS Ha3pUIMX 3aB/aHb COLIAJBHO-EKOHOMIY-
HOTO po3BUTKY. B YkpaiHi Ha cboroHI pHHOK HeOaH-
KiBCBKMX (PIHAHCOBHMX MOCIIYT OCTATOYHO HE chopMo-
BaHuH. [3] CyuacHuit etan HOro CTaHOBIICHHS CYIIPO-
BO/DKYETbCS ~ PSIOM  TpoOJieM — TOB’A3aHUX 13
(bparMeHTapHICTIO Ta HETOCKOHATICTIO 3aKOHOAABYO1

0a3u, MONITHYHA | eKOHOMIYHA HecTaOiIbHICTh B Kpa-
HI, HU3bKa TUIATOCIIPOMOXKHICTh NOTCHIIHUX MOKYII-
iB HeOaHKIBCHKUX (PIHAHCOBHX TMOCITY, HEIOCTATHS
Karmitanizaiist (piHaHCOBUX IOCEPEJHUKIB, IX HU3bKA
JIKBIIHICTh, HU3bKUH PiBEHb JOBIPH J10 HEOAHKIBCHKUX
(iHAHCOBUX YCTaHOB, HU3BKHH PIBEHb 3aXHICHOCTI
IpaB CHOXXMBayiB HEOAHKIBCHLKUX (PIHAHCOBHX MOCIYT,
HasBHICTb HEJTOOPOCOBICHOT KOHKYpEHIIi, HETOCKO-
HaJla iHppacTpyKTypa pHHKY HeOaHKIBCbKHX (hiHAHCO-
BHUX TIOCIYT, & TaKOX HEJZOCKOHaJla CHUCTeMa aHjepan-
THHT'Y HeoOXiIHO NPUBECTH perysroBaHHs 1 HATJIAI Y
HeOaHKIBCEKOMY (DiHAHCOBOMY CEKTOpi 10 MIXKHApPOJI-
HUX CTaHIAPTIB, SK I BiAOyBaeThCs B OAHKIBCHKOMY
cexTopi [5].

3anpornonoBanuii y numHi 2015 poky gk HeBia-
kiaaHui 3akoHoNpoekT Ne2413a «IIpoekt 3akony mpo
BHECEHHS 3MiH JI0 JIeIKHX 3aKOHOJABYMX aKTiB YKpa-
THM TIO0 KOHCONIAaMii QYHKIIH 13 Aep:KaBHOTO pery-
JIIOBAHHS PUHKIB (PiHAHCOBHUX ITOCITYT» 3a IISITh POKiB
nipoiinioB numie nepire untanHs (07.07.2016) i He OyB
npuitaaTaii [3]. OCHOBHUMH IpHYrHAMH OyII0 Te, Te-
pendavaBcs epexij BiJi 3aKOHOaBUYOTO PETyIIIOBaHHS
PUHKY HEOaHKIBCHKUX (piHAHCOBHUX MOCIYT 10 PETYITIO-
BaHHS 3a JIOIIOMOT'OI0 MiJ32aKOHHMX HOPMAaTHBHOIIPA-
BOBHUX aKTiB, 3 HEOOMEKEHNMH MOBHOBAKEHHIMH Pe-
TYJISTOPIB Ta BIJICYTHICTIO Oy/Ab-SIKMX KOHTPOJIbHHX
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MexaHi3MiB. OKpiM TOTO IOJIOXKEHHSI 3aKOHOIPOEKTY
[IOJ0 BH3HAYEHHS HOBHX IMOBHOBakeHb Kowmicii, He
BpaxoByBaJIu BUMOT ctareii 6 i 106 Koncruryuii Ykpa-
inu. [4]

3BICHO, JOCATHEHHS LILOTO € OCTaTOYHA KOHCOJIi-
JIAIlisl PEeryJIIOI0UNX OpTaHiB, MEPeXix BiJ TPHOX pery-
JATOPiB (PIHAHCOBOTO CEKTOPY MO0 JBOX. 12 BepecHs
2019 BepxoBa Pana B «Typ00 pexuMi» yxBaimia B IIi-
JoMy 3aKkoH «I1po BHECEHHSI 3MiH JI0 IESIKMX 3aKOHO/a-
BYHX aKTiB YKpaiH{ 00 YIOCKOHAIICHHS (PYHKIIIH i3
JIEp’)KaBHOTO PETYJIIOBaHHS PHHKIB (PiHAHCOBHX IOC-
ayr» (pedopma mpo «crumity) Bix 12.07.2001 Ne2664-
11 1o puHKiB hiHAHCOBUX ITOCIYT HaJEXKaTh PUHKH Oa-
HKIBCHKHX, CTPaXOBHX, IHBECTHIIHHUX TOCIIYT, Olepa-
1i¥l 3 MIHHUMHY TATIepaMHy Ta iHII BUIM PUHKIB, IO 3a-
Oe3mneuyroTs 00ir iHaHCOBHX aKTHBIB (1. 6. 4. 1 3a-
KOHY). Binrak, B VYxpaini BiZOyBaeThCs
TpaHchopMamis (piHAHCOBOTO PHHKY BiANOBITHO IO
CBITOBHX TEHJICHIIIH i CTAHJAPTIB.

[epmwii eTam po3modaBcst Ha OCHOBI Yka3zy Ilpe-
suneHTra Ykpainu Big 30.06.2020 poky Ne 259/2020
«IIpo npunuuenHst HarnionanbHol KoMicii, mo 3miiic-
HIOE JiepyKaBHE PETYIIOBAaHHs y cepi pUHKIB piHAHCO-
BUX Mociayr» HanioHansHa KoMicis, 110 3I1HCHIOE Jiep-
JKaBHE PETYJIOBaHHA y cepi pHHKIB (PiHAHCOBUX IMOC-
ayr mnepeOyBae B craiil NPHUIUHEHHS, UUIIXOM
nikBigamii. 3a iHpopMaIIi€lo 3 MUTaHb, MO BiAHOCATHCS
JI0 PUHKIB HE0aHKIBCHKUX (DiHAHCOBHX TOCIYT BiAIO-
BigHO 10 3akoHy Ykpainu «I[Ipo BHECEeHHS 3MiH 10 Iie-
SKMX 3aKOHOJABYMX aKTIB YKpaiHH N[00 YJOCKOHA-
neHHs (QYHKIIHN i3 IepKaBHOTO PETYJIIOBaHHS PUHKIB
¢inancoBux mociyr» Bix 12.09.2019 Ne79-1X 3Bepra-
THCB /10 IPAaBOHACTYITHHKIB.

TakuM YUHOM ITOCTAIOTh IMUTAHHA 100 BiAIOBI-
JHOTO pedopMyBaHHA. YoMy BHHUKIN I MHUTaHHA?
SIxi nepenymoBu BuHUKHeHHs octaHHiXx? [1{o Take B3a-
raii peopma «Crurit»?

Pedopma «Crutity — ne mikBigamis HarionansHol
KOMICIi 3 peryiIfoBaHHs PHHKIB (iHAHCOBHX TIOCITYT Ta
posmoin ii KoHTpororyYux GyHkuild Ha GiHaHCOBOMY
puHKY Mixk HamionanpanM O0ankoM Ykpainu ta Harrio-
HaJIbHOIO KOMICIEIO 3 I[IHHUX Manepis i (POHI0BOTO pH-
HKy. 3a3HaueHa moxis BimOymetbes 01.07.2020 p. y
3B’A3Ky 3 HAOpaHHSAM YHHHOCTI 3aKOHOM YKpaiHu
«IIpo BHECEHHS 3MiH /10 NESIKHX 3aKOHO/JABYMX AKTIiB
Ykpaiuu 11010 YAOCKOHAJICHHS (YHKIIN i3 JepikaB-
HOTO peryJII0OBaHHs PUHKIB (hiHAHCOBUX IOCTYT». 30K-
pema, 1o HBY nepelmoB KOHTpoOJIb 32 CTPaxOBHMH,
(hiHAHCOBUMHM Ta JII3UHIOBUMHM KOMIIAHIsSIMH, jJomObap-
JaMH, KPSAUTHUMH CIIITKaMHU Ta OI0pO KPEAUTHHX ic-
Topiii, a 1o HKLII®P —3a hponnamu dinancypanus 0y-
JIIBHUIITBA Ta HEICP)KaBHUMH IEHCIHHUMHU (DOHIAMH.
Harrionansuuit 0ank Ykpainu ta Harkomdinmocayr
mianmcann MeMopaHayM Ipo B3a€MOJIIO i CITIBIIPALIO
JUI 3a0e3leUeHHs peaii3allii MoJIoKeHb 3aKOHY PO
"CrutitT" , SIKMH y YacTHHI IepenaBaHHs QYHKIIH Jep-
YKaBHOTO PETYJIOBAHHS Ta HATJISIY 32 HEOAHKIBCHKUMU
(inancoBuMH ycraHoBamu Bix Haukomdinnociyr no
HamionansHoro 6aHKy.

[Minmucanuii peryisaropaMu IOKyMEHT 3a0esrie-
9uB OiNbII CKOOPIAMHOBAHWN Ta e€(QEKTUBHUU IMpoliec
nepenayi QyHKIIH 3 pEeryJlOBaHHS Ta HarJIsAy 3a PUH-
KOM HEOaHKIBChKUX (hiHAHCOBHUX MOCHYT Bif Hamkom-
¢inocayr no HamionansHoro GaHky.

MemopaHnaym nependadas:

- CTBOPEHHsI po00Y01 IPYIH 3 NPEICTABHUKIB pe-
TYJISTOPIB, AKa KOOpauHyBaTHMe B3aemonito HBY rta
Hauxomdinnociyr 3 MeToro nepesaBanus GpyHKIIH;

- TOPSAIOK OOMIHY MDX IHCTUTYWisIMH iH(pOpMa-
Ii€I0 3 KQJPOBUX MMHUTaHb, MIaHaMu podotr Hamkomdi-
Hocnyr Ha 2020 pik, y TOMy YHCIi OO 3aljlaHOBa-
HO1 AistmeHOCTI HankoMQiHITOCITYT 3 mMiATOTOBKH TPO€-
KTiB pETyJISITOPHUX AKTIB;

- mepexaBanHs HamioHanpHOMY 0aHKY JOKYMEH-
TIB Ta MaTepiaiiB, cTBopeHux Haukomdinnocnyr y
porieci BUKOHAHHS CBOiX TOBHOBA)KEHB Ta (DYHKIIIH;

- 00MiH iH(opMAIli€ro PO HATIIA] 32 HEOAHKIBCh-
KUMHU (iHAHCOBUMH YCTaHOBAMH, Y TOMY YHCII JOCBi-
JIOM TIPOBEJCHHS MEPEBIPOK Ta 3aCTOCYBaHHS 3aXO[IIB
BIUIUBY .

Mewmopanaym HabpaB yuHHOCTI 7 motoro 2020
POKy i1 Oyze misiTh 10O MOMEHTY 3aBEpIISHHS HOTO CTO-
poHaMu peajizauii oJI0KEeHb 3aKOHY Mpo "crumt"..

Bsaraui s «Crutity» Oyiu 1Bi OCHOBHI IPHYIHHA
— pexoMeHnauis MiKHApOJHOTO BaJIOTHOTO (OHIY,
BHUXOZSTIH 3 BIIIIOBITHOT MPAKTHKH PO3MOILTY AeprKaB-
HUX QYyHKIIH y OinbinocTi kpain €C, a Takox BiJCyT-
HicTh Y HankoMdiHnmocryr 6yap-IKUX IIOMITHUX YCITi-
XiB y perymroBaHHi (iHAHCOBOTO PUHKY, y TIOPIBHAHHI
3 HBY ta HKUII®P, sxum y cBoix cdhepax AisiIbHOCTI
BIIAJIOCS OYUCTHTH OaHKIBCBKY CHCTEMY i PHHOK IiH-
HUX TaIlepiB BiJl HEUECHUX I'PABIIB Ta Maii)ke BUKOPe-
HUTH BUKOPUCTaHHS CXEMHHX OIEparliil.

lono iMIuteMeHTalii B 3aKOHO/IaBCTBO Y KpaiHH
Bumor JJupextusu (€C) 2015/849 €pomneiickkoro ma-
prnamenty ta Pamu «IIpo 3amoGiranHsi BUKOPHCTaHHIO
(iHaHCOBOI CHCTEMH Ui BIIMHBaHHS Tpomied ta ¢i-
HaHCyBaHHiI TepopusMmy» Ta Permamenry (€C)
2015/847 «Ilpo iHpOpMAaLito, IO CYTIPOBOIKYE Tepe-
Kazn», siki 000B’SI3KOBI JIsl BIPOBAPKEHHS WIEHIB €B-
pormneiicskoro Coro3y Ta KpaiH, sIKi MaloTh HaMip OTpH-
MaTHu WIeHCTBO B €Bporneiickkomy Corosi:

1) BuKOHaHHS 3000B’s13aHb, B3ATHUX Ha cebe Ykpa-
{HOIO MpH MiANKCaHHI YTOQM NPO acowianio Mk YK-
paiHoto Ta €BponeiickkuM Cor030M, paTtu(hikoBaHOIO
3akoHom Ykpainu Bijg 16 Bepecus 2016 poky;

2) BIPOBaKCHHS PEKOMEHMALill 3a3HaYeHUX B
3Biti  ekcnepriB  Komirery  Pamu  €Bpomnm
MONEY VAL, Hananux 3a pe3ynbTaraMu I1’iTOTO pa-
YHJy B3a€EMHOI OLIHKHM YKpaiHu y cdepi npotuuii Bija-
MHUBAHHIO KOIITIB/(hiHAHCYBaHHIO TEPOPH3MY, KU 3a-
TBep/keHui Ha 55-my IlnenapHoMy 3acigaHHi
MONEYVAL,

3) BUKOHaHHS 3000B’sI13aHb, BU3HaUEHUX Memopa-
HJIyMOM IIPO B32€EMOPO3YyMiHHS MiX YKpaiHot Ta €B-
poreiicekum Coro3om, paTudikoBaHUM 3aKOHOM YK-
painu «IIpo patudikaniro MemMopanaymy 1po B3aeMo-
po3yMiHHS Mik YkpaiHoto sk Ilo3nvanbHuKOM Ta
€sponeiicbkum Coro3oMm sik Kpeauropom 1 Kpeantaol
yronu Mix YkpaiHoto sk [To3muansaukom, Harionams-
HUM OaHkoM Ykpainu sik @inancoBuM arenroM [lo3u-
yanpHUKa Ta €BponeiicbkkuM CorozoMm sax Kpeauto-
pom».

[Jpyrum eranom Oyna nata 28 kBitTHs 2020 poky,
xonn HabpaB ymHHOCTI 3akoH Ykpainu «lIpo 3amo0i-
TaHHS Ta MPOTHIIT Jierami3alii (BiIMIBaHHIO) TOXO/IIB,
OJIEPXKAHMUX 3JIOYMHHUM IUIAXOM, (DiHAHCYBaHHIO Te-
popusMy Ta (piHAHCYBAaHHIO PO3IIOBCIOJKECHHS 30pOi
MacoBoro 3uumieHHs» Big 06.12.2019 Ne 361-I1X. VYV
OCTaHHbOMY BH3HA4€HI KOMIIJIEKCHI 3MiHU 3aKOHO/1aB-
CTBa, SIKi MOJISITAIOTh Yy HACTYITHOMY: 3aKJIaJIa€ThCsl OC-
HOBa JUISI MOXKJIMBOCTI 3MIMCHEHHS CY0’€KTaMHU Mep-
BHHHOTO (piHaHcoBoro MoHITOpHHTY (CIIOM) nucran-
uiitnoi  Bepuikamii KIIi€HTIB, 110 € 0COOJMBO
aKTyaJbHUM B YMOBAaX MOIIUPEHHS Ha TEPUTOPii YKpa-
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inu roctpoi pecniparoproi xBopodbu COVID-19, cipu-
yuHEeHO1 KopoHaBipycom SARS-COV-2; 3sMeHIIyeThCs
3 17 1o 4 xinbKicTh 03HaK (PIHAHCOBUX OINEpaLii, po
sgki CIIOM 3000B’s13aHI 000B’SI3KOBO ITOBI1IOMIISITH
Hepxdiamonitopunr. Binrak, CIIOM 0008B’s13k0BO
iH(pOpMYBaTUMYTh IO (hiHAHCOBI oreparii, OB’ sI3aH1
3 TOTIBKOIO, NEpeKa3oM KOIITIB 3a KOPJOH, IyOJiid-
HUMH JisT9aMH Ta KIIEHTaMU 3 Jep>kKaB, 10 He BUKOHY-
I0Th PEKOMEHAAIT MDXXKHAPOIHUX, MIKYPSIOBUX Opra-
Hi3aIiii, mo mpoBagATh TisSUTBHICT B aHTHIIETAi3aMil-
Hill cdepi; 30imbIyeThess mopir (3 150000 rpH 1m0
400000 rpH) mns ¢iHAHCOBMX oOmepariii, mpo sKi
CII®M 30608’s13aHi iHpopmyBaTH Jlep>kpiHMOHITO-
PHHT; pa30M 3 IIepeX00M Ha pU3UK-OPiI€HTOBAHMH M-
X1l IpH ToaHHi iHpopMaii mpo migo3pisi GpiHaHCOBI
omepanii cy0’eKTaMH TIEPBHHHOTO (PIHMOHITOPHUHTY
BBOJISITBCS aJICKBAaTHI 3aX0/W BIUIMBY 32 IOPYLICHHS
AHTHIIETATI3ALITHOrO 3aKOHOAaBCTBA: BiJl IMCHEMOBOTO
3acTepeKeHHs 1 ITpadHUX CaHKLIN Y 3HAYHUX PO3Mi-
pax [0 aHyNIOBaHHS JIIEH31l; PO3MHUPIOETHCS KOJO
CII®OM, mo sKuX BigHECEHO Cy0’€KTiB TOCHOIApIO-
BaHHSI, SKI HAJTAIOTh MMOIATKOBI KOHCYJIBTAILi1, 0Ci0, sIKi
HaJaroTh MOCIYTH IIO/I0 CTBOPEHHS, 3a0e3NeUeHHS Mi-
SJIBHOCTI 200 YNpaBiIiHHS OPHIMYHUMH 0cOo0aMHu Ta
MOCTaYaNbHUKIB ITOCIYT, ITOB’I3aHUX 3 00iroM BipTya-
JBHUX aKTHBIB; BJOCKOHAJIOETHCS MPOLEeypa BU3HA-
YeHHs KiHIEBUX OeHe]iliapHuX BIACHUKIB; mependa-
Yal0ThCsl MEXaHI3MH PeryioBaHHs cdepu oodiry BipTy-
IPHUX aKTHBIB, 30KpeMa BH3HAUECHHUH PETYIATODP IS
cy0’ekTiB I1i€i cepu; 3MIHCHIOETHCS YIOCKOHAICHHS
MeXaHi3My 3aCTOCYBaHHA LITHOBUX (DIHAHCOBUX CaHK-
i, BiAmoBsigHo 10 BUMOT 6 Ta 7 Pexomenpaniii FATF
Ta Pesomromnii Pagn besnexn OOH 1267 ta 1373, 30k-
peMa, 3anpoBaKEHHS MPOLEAYPU 3aMOPOIKEHHS aKTH-
BIiB Ta YIOCKOHAIEHHS IOJIOXKEHb IOJ0 3AIMCHEHHS
MIDKHApOJIHOTO CHIBPOOITHUIITBA Y 3a3HAYCHOMY Ha-
IPSIMKY; 3alPOBAIKYETHCSI MEXaHI3M IOKJIaJaHHSI Ha
TpeTix oci® Juis 3AiHCHEHHsI HaJeKHOI INepeBipKH;
BCTAHOBJIOIOTHCSI HOBI BUMOTH IIIOJIO CYHNPOBOIKEHHS
nepekasiB iH(popMali€lo Mpo iHiliatopa Ta OIEPKy-
Baya KOIUTIB; BHOCATHCS 3MiHM 10 KpnmiHansHOTO Ta
KpumiHaiapHOTO MporiecyansHOro KOAEKCIB, 30KpemMa B
HOBIl penmakmii BukiageHa ctarts 209 KK Vkpainu
(nmeramizanis (BiAMUBaHHS) MaiiHa, OJEPKAHOTO 3JI0-
YUHHUM IUISIXOM).

BianoBigHO 10 YHMHHOTO 3aKoHOAaBCTBa: «Op-
raHd JepXKaBHOI Biaay 3000B’s3aHI MPOTIATOM TPHOX
MICSIIB 3 JHA HAaOpaHHS YHHHOCTI 3aKOHOM YKpaiHH
«[Ipo 3amobiranHs Ta MPOTHAIl Jeramizamii (BiaMu-
BaHHIO) JOXO/iB, OJICP)KAHUX 3JI0YHMHHUM IUITXOM, (i-
HAHCYBaHHIO TEPOpU3MY Ta (iHAHCYBAHHIO PO3IIOBCIO-
JUKEeHHS 30poi MacoBoro 3HUIIEHH:» Bix 06.12.2019 Ne
361-1X., mpuBecTH CBOI HOPMATHBHO-TIPABOBI aKTH y
BIANIOBIHICTE 13 BiAMOBIAHUM 3aKOHOM, a TaKOX 3a-
0e3meunTy Nmeperisig i CKacyBaHHS MiHICTEPCTBaMU Ta
IHIIUMH [IEHTPAJbHUMH OpraHaMH BHKOHABYOI BIIaJ1
iX HOpPMaTHBHO-NIPABOBHMX aKTiB, 10 Cylepe4yarb
IBOMY 3aKOHY».

Jlo BBeneHHS B M0 BKa3aHUX aKTiB Jlep:kaBHOIO
Ciry’k0010 (pIHAHCOBOTO MOHITOPUHTY YKpaiHU CcIIi-
JLHO 3 Cy0’€KTaMu JIep>KaBHOTO (DiHAHCOBOTO MOHITO-
PHHTY HiITOTOBJICHO PEeKOMEHAALIIT 71t Cy0 €KTIB Tep-
BUHHOTO (hiHAHCOBOTO MOHITOPHHTY — OAHKiBCBKHX Ta
HeOaHKIBCHKHX YCTaHOB o0 mojmaHHs 3 28.04.2020
p. iHpopManii mpo ¢iHaHCOBI omeparlii, O MiIATa-
I0Th (piHAHCOBOMY MOHITOpHUHTY, iHIIOI iH(popMaIii,
1o Mo)ke OyTH TOB’sI3aHa 3 JIerajizariero (BiAMHUBaH-
HSIM) JIOXOJIB, OJCpPKaHUX 3ITOYMHHUM IIIIXOM, a0

(iHaHCYBaHHAM TepOpu3My 4H (piHAaHCYBaHHSM PO3MO-
BCIOJIKEHHSI 30p0i MacOBOT0 3HUIIICHHS Ta IOCTAHOBKHU
Ha 00JIIK HOBHX BUJIIB Cy0’€KTIB IEPBUHHOTO (DiHAHCO-
BOTO MOHITOPHHTY, IO PO3MillleHi Ha odiniiHOMY BeO-
caiiTi Jlep>k(piHMOHITOPHHTY.

3aKOH BCTaHOBIIOE JIMIIE OCHOBH IUISl PEryllio-
BaHHS Ta OBHOBa)XCHHS HOBUX PETYJIATOPIB, a Mii3a-
KOHHI HOPMATHBHI aKTH PO3POOISITUMYTH PETYIISTOPH.
3aKoH s HOTO HAZAE M IUTHH piK.

BignosigHo no ct. 21 3akony Ykpainu «IIpo ¢i-
HAHCOBI MOCIYTY Ta Jiep>KaBHE PETYIIOBaHHS PUHKIB
¢inarcoBux mocmyr» Bix 12.07.2001 Ne 2664-111 nep-
)aBHE peryinroBanHs POII 3miliCHIOETBCS: IOI0 PHH-
KiB IIHHUX MAMepiB Ta NOXiIHUX (JEpUBATHBIB), IPO-
(eciiiHOT NiSUTLHOCTI Ha PUHKY IIHHUX TarepiB Ta Jis-
JBHOCTI Y CHCTEMi HAaKOMUYYBAJIBFHOTO MEHCIHHOTO
3abe3nedeHHs - HarioHampHOIO KOMICI€l0 3 HIHHKUX Ha-
mepiB Ta (pOHIOBOTO PUHKY; IMIOA0 PUHKY OaHKiBCHKHX
MOCTYT Ta HIIUX, HiXk 3a3Ha4eHI B a03alli Ipyromy i€l
YaCTHUHH, PUHKIB HeOAHKIBCHKHUX (DIHAHCOBUX MOCIYT -
HarmionansauM 6aHKOM YKpaiHH.

AHTHMOHOTIONBHUM KOMITET YKpaiHM Ta iHII
JepKaBHI OpraHW 3MIHCHIOIOTH KOHTPOJb 32 IisUTbHI-
CTIO YYaCHHUKIB PHHKIB (DiHAHCOBHUX MOCIYT Ta OTPUMY-
IOTh BiJl HUX 1H(POPMAIIIIO0 Y MeXaX TIOBHOBaXXCHb, BU-
3HAUYEHHUX 3aKOHOM.

Jlep>kaBHE peTrymIOBaHHA MISUIBHOCTI 3 HaJaHHS
(iHAHCOBUX TOCHYI 3IIHCHIOETHCS BIJIOBIIHO JI0
II,OTO 3aKOHY Ta iHIIMX 3aKOHIB YKpaiHu.

Oprany, sIKi 3JIHCHIOIOTH Jiep)KaBHE pErylio-
BaHHS pPUHKIB (PIHAHCOBHX IIOCIYT, Ta iX MOCAJOBI
0cO0M 3[IICHIOIOTH HArJIsL 32 IOJCPIKAHHAM 3aKOHO-
JIABCTBA IIPO 3aXHCT MPaB CIIOKMBAYIB (hiHAHCOBUX I10-
CIIyT, 3a0€e3MeUy0Th peasi3alliio JepKaBHOT MOTITHKH
11010 3aXUCTY MPaB CIIOKUBAYIB (JiHAHCOBUX MOCIYT Y
MEXax CBO€ET KOMIICTCHIII1, BU3HAYCHOT 3aKOHOM, Y TIO-
PAIKY, BCTAHOBJIICHOMY HOPMAaTHBHO-TIPaBOBUMHM aK-
TaMHU TaKuX OpraHiB, 30KpeMa:

1) po3rsIaoTh 3BEPHEHHS CITOKUBaYiB (hiHAHCO-
BUX NOCJYT (Y TOMY YHCII I10JI0 HAsIBHOCTI B JIOTOBO-
pax yMoB, 10 0OMEXYIOTh IIpaBa CIIOKUBadiB (iHAH-
COBHX IOCIIYT), pO3’ICHIOIOTH 1M 3aKOHOJIABCTBO 3 IH-
TaHb 3aXUCTy MPaB CIOXHUBAUiB (hiHAHCOBUX MOCIYT;

2) 3IICHIOIOTH KOHTPOJIb 32 JIOTPUMAHHSM 3aKO0-
HOJaBCTBa YKpaiHU MMPO peKiamy (B YaCTHHI PEKIaMHU
y chepi hiHAHCOBUX MOCIYT);

3) 3a pe3ynapTaTamMu pO3TISAY CHpaB Mpo THOPY-
LIIEHHS TIpaB CIIOKUBaYiB (JiHAHCOBUX MOCIYT 3aCTOCO-
BYIOTh J10 (DiHAHCOBHX YCTaHOB, IHIINX CYO’€KTIB roc-
MMOJTAPIOBAHHS, IO HAMAIOTh (PIHAHCOBI MOCIYTH, Ta
0Ci0, 1110 HAJIAI0Th TIOCEPEHUIIBKI MTOCITYTH HAa PUHKAX
(iHAHCOBUX TOCITYT, Y TOMY YUCI KPEAUTHUX TTOCepe-
JIHUKIB, 3aX0J1 BIUIMBY Ta HAKJIaJarOTh Ha MMOCAT0BHX
ocib ropuayHOi ocobu abo QiznyHMX 0cib - mixnpue-
MIIiB, SIKi HAQAIOTh (hiHAHCOBI MOCITYTH, aIMiHICTpaTH-
BHI CTATHEHHS,

4) mepeBipsroTh y (hiHAHCOBUX yCTAHOBAaX Ta B iH-
X cy0’eKTax rOCOJapIOBaHHS, 0 HAJAOTh (iHAH-
COBI MTOCTIYTH, AOAEPKaHHS NMPaBIJI HaJaHHS (hiHAHCO-
BUX MOCIJIYT Ta 3aKOHOJABCTBA IIPO 3aXHMCT IIPaB CIIO-
JKHBauiB,

5) omepxyroTh 0e3011aTHO BiJl piHAHCOBHX ycTa-
HOB Ta IHIMIMX Cy0’€KTIB TOCTIOJAPIOBAHHS, IO Hajaa-
10Th (DIHAHCOBI MOCIYTH, AISUIBHICTD SIKUX TEPEBips-
€TbCs, iH(pOpMaIIifo, JOKyMEHTH Ta iX komii (Ha mare-
pPOBUX HOCIAX ab0 B €JIEKTPOHHIH (OpMi), MHCHMOBI
TOSICHEHHSI 3 TIMTaHb MisITBHOCTI, SIKi XapaKTepU3YIOTh
(iHAaHCOBI MOCITYTH, SIKI HAJAIOTHCS LIEI0 YCTAaHOBOIO,
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Ta IOAO JOTPUMAaHHS HUMH 3aKOHOIABCTBA NPO 3a-
XHUCT MpaB CIIOKUBaYiB (iHAHCOBHUX MOCIYT;

6) y3araJIbHIOIOTh IIPAKTUKY 3aCTOCYBAaHHS 3aKO-
HOJJABCTBA 3 MUTaHb 3aXUCTY IPaB CIIOKWBaviB (piHaH-
COBUX ITOCJIYT Ta MyOJIKYIOTh Ha CBOIX BeO-caiTax I110-
KBapTaJIbHI OTIIIN;

7) PO3pOOISAIOTh MPOIMO3MINT MO0 BIOCKOHA-
JIeHHS 3aKOHOJABCTBA IPO 3aXHCT IPaB CIIOXKUBAYiB
(hiHAHCOBUX MOCIYT;

8) 3a0e3medyroTh MPOBEACHHS PO3’SICHIOBAIBHOI
po0OTH 100 3aXKCTY MpaB CHOXUBaUiB (iHAHCOBHX
HOCIIYT;

9) BUAAIOTH METOJIUYHI PEKOMEHALT 11010 TMij-
BUIICHHS PIiBHA (iHAHCOBOi 00I3HAHOCTI CIIOKUBAiB
(hiHaHCOBUX IOCIYT, BPaXOBYIOUH HEOOXIIHICTH OXOII-
JeHHs (iHAHCOBUMH IIOCITyTaMH SKOMOTA IIHPIIIX
BEPCTB HacelneHHs. KpiM T0ro, AHTHMOHOMOIbHHUIT KO-
MiTeT YKpaiHH Ta iHLIi Aep>KaBHi OpraHu 3MiCHIOIOTH
KOHTPOIIb 32 JiAIbHICTIO YYACHHUKIB PHHKIB (piHaHCO-
BUX IIOCIIYT Ta OTPUMYIOTH BiZl HUX iH(opMaLiro y Me-
JKaX IOBHOBa)KCHb, BU3HAYCHHUX 3aKOHOM.

Awnani3 po3BuTKy BiTuusHsHoro POII, ocobnuBo
OCTaHHIMH POKaMH, JI03BOJIUB BHABHTH TCHICHIIIO 0
CTHpaHHS MEX MK HOr0 OKpEMHUMH CEKTOPaMH i Moc-
TYHOBOT'O ONaHyBaHHS (piHAHCOBUMH yCTaHOBAMH Bifl-
pa3y JAEKiJbKOX PHHKOBHMX CEIMEHTIB. [HIIMMU cilo-
BaMH, CHOTOJIHI CIIOCTEPITa€ThCs aKTUBI3ALlIS MIPOIIECY

yHiBepcasti3alii (iHaHCOBOI ITOCIYTH, a TAKOXK TCHJICH-
uii go mpwrydernst POIT no Mi>kHapOTHUX CTAaHAAPTIB.
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CraTTIO IPHUCBSIUCHO aHaJli3y MOKIIMBOCTI BIIPOBAPKEHHS I0JIaTKOBHX 1H(pOpManiiiHO-KOMYHIKaTUBHHX Te-

XHOJIOTIH y mporec myOIiyHUX 3aKyMiBelb, SKi TOBUHHI CHPUATH IiABHUIICHHIO PiBHI KOM(OPTHOCTI BHKOPHC-
TaHHA cucteMu «Prozorrox» ZLO6p0‘leCHI/IMI/I 3aMOBHHMKaMH Ta I1oCTadaJlbHUKaMH, a TaKOXX 3MCHIINTH ITOKa3HUKH
pI/ISI/IKlB KOpyHH]I/IHI/IX cxeMm. Y npouec1 BPIle_IeHHH 3aBJ1aHb JIOCJ'IIJI)KGHHSI aBTopI/I HaBOAATH MMPUKIIAIN Cy‘[aCHI/IX
KOpyrIIIlI/IHI/IX pI/I3I/IK1B SIKUX MOXKJIUBO HO36YTI/IC$I 3aBJSAKHU BHpOBaL[)KeHHIO CHGIIIEU'II)HI/IX CJICKTPOHHUX ):[OL[aTKlB
KOTp1 BUKOPUCTOBYIOTH 1HIII IIEpEI0Bi AePKaBH CBITY y Taly3i MyOIiuHMX 3aKyIiBeb. BU3Ha9a0Th IEPCIEKTHBH
Ta BIUIMB iH()OpMaLifHO-KOMYHIKaTHUBHHAX TEXHOJIOT1H y Iii cdepi.

Abstract

The article is devoted to the analysis of possibility of introducing additional information and communication
technologies in the public procurement process, which have to improve the comfort level of using «Prozorro»
system by respectable customers and suppliers, as well as reduce the risk indicators of corruption schemes.

In the process of solving research problems, the authors give examples of modern corruption risks that exist
in this area. Analyze the directions of overcoming this type of corruption in the field of public procurement, refer-
ring to the practice of foreign partners, namely European Union and South Korea.
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In particular, the authors take three important corruption risks as a basis: confusion of documentation require-
ments, overstatement of the expected cost and overstatement of procurement volumes.

Given these three manifestations of corruption, the authors propose to introduce such information and com-
munication technologies as: a separate application that will complement the electronic system "Prozorro" in order
to reduce bureaucracy; a special e-catalog for standardization and prevention of corruption in the form of overes-
timation of the expected value; an open digital system of accounting for material resources of the customer, which
will operate on the relevant web portal of government customers, or on the basis of a separate electronic applica-

tion.

The authors also propose to create a legal framework and introduce new concepts to regulate the above infor-
mation and communication technologies, which they describe in this article.

KaiouoBi ciioBa: enexTpoHHe ypsiayBaHHs, iHOPMAaIiifHO-KOMYHIKaTHBHI TEXHOJIOTIT Ta MpaBo, iHpopmMa-
TH3aIlis, MyOIiyHi 3aKyIIiBIIi, JOKYMETO00IT, KOPYIIIiiHI PU3HUKH.

Keywords: e-government, information and communication technologies with law, informatization, public
procurement, document management, corruption risk indicators.

HocTtanoBka mpobdaemu. [HpopmaniiiHO-KOMY-
HIKATHBHI TEXHOJIOTIi BXKE JCKIIbKa POKIB IMOCIILIb 3a-
XOIUTIOIOTH YpSAAYBaHHS B YKpaiHi. 3 KOXHHM JHEM
BIUIMB Mepexi IHTepHeT Ta cheuialbHO CTBOPEHHX
JIEpKaBHUX EJICKTPOHHUX ONATKIB OXOILTIOE Bce Oi-
JbIIe i OiIbIIe KOpUCTYBaviB. [HTEpHET-0aHKIHT, €TeK-
TPOHHUN U(POBUH MiMKC, OE3KOHTAKTHI €JICKTPOHHI
KapTKH, eJIEKTPOHHHUI MTAaCIIOPT — I1€ BCE € BUSIBOM B3a-
€MOJIi1 opraHiB aep:kaBHOI Biamu Ta IT-TexHONOTIH.
AJe o 10 y4acTi cy0’€KTiB TOCIIOJapIOBaHHS Y IIBOMY
MEePCIEeKTUBHOMY HarpsiMi po3BUTKY? Uu komMdopTHO
BiTIyBArOTH ceOe FOPUANIHI 0COOH 3 OTIISAY HA TIepe-
OaueHi 3akoHogaBcTBOM MOoxiauBocTi IKT? Yu nilicHo
BIPOBAKCHHS TaKOi E€JEKTPOHHOI CHCTEMH, SIK
«Prozorro», yrBopeHoi AJis BiJKPUTOCTI Ta IPO30POCTI
MPOBEICHUX MyOIIYHUX 3aKyIiBeNb, JOCTATHBO, MI00
3BECTH JIO HYJISI MOXJIMBI MPOSBH KOPYILIi B Iii ra-
my3i?

AHaJti3 ocTaHHIX J0caiTKeHb i myOJikamiii. [{o-
CIiPKEHHSAM TPOsIBIB KOPYMIii y cdepi myOriaHnx 3a-
KymiBesns 3aiimanuch P. P. Toceko, T. C. [icouenko, A.
IOpuenko, A. Onedip, a Takox O. B. AnpriBaHoBHY,
S1. 10. LlumbaneHko Towio, aje po3riisiay BHPILIEHHS
JaHoi MpoOIIeMH 3aB/IKN 3aCTOCYBaHHIO HOBHX iH(OpP-
MalifHO-KOMYHIKaTUBHHX TEXHOJIOTIi He OyJo npui-
JICHO OCTaTHBO yBaru 3 TOYKHU 30y IIPAaBOBOI HAYKH.

HeBupimeni panime npodnemu. Pisenp mnopy-
IeHs y cepi myOmigYHUX 3aKyITiBENb CBITYUTH PO aK-
TyaJabHICTh PO3IJISILY I[HOTO IMHUTAHHS 1 HEOOXiTHOCTI
TIOZI0JIAaHHS BUCOKOTO piBHsI 3MOB. bopoTh0a 3 HOBUMHU
nposiBaMK Kopyuii y 1ii cepi nepexoauts Ha iHdop-
MalifHO-KOMYHIKATUBHUH BEKTOp, SIKUi MOTpedye
G171 IETANEHOTO 3aKOHOIaBYOTO PETyITIOBaHHS.

MeTo1 cTarTi € 3’scyBaHHS TpPOOJIEM BIPOBa-
JOKEHHS TOIaTKOBOTO €JIEKTPOHHOTO 3B 513Ky JIEP)KaBH
i Oi3Hecy /IS 3HUIIEHHST HOBUX KOPYILIHHUX PU3HKIB,
a TaKOXX MOXKJIMBOCTI CIPOIIEHHS JOKyMEHTOOOITY y
cepi myOIiYHUX 3aKYITiBEIb.

Buxsan ocHoBHoro maTepiaiy. binbmiicts kpain
i3 PO3BHMHEHOI0 €KOHOMIKOIO MAalOTh 3HAYHHHN 00csAT
JIEp)KaBHUX 3aKyIiBeNb Yy BiJHOIIEHHI 10 BaJOBOTO
BHYTPIIIHBOTO MPOAYKTy. Lle moTyxHuil iHCTpyMeHT
BIUIUBY HA PHHOK SIK 3 00Ky BUDOOHHMIITBA, TaK i 3 OOKY
CIOXXWMBAHHS, a TAKOX BEITUKUH PH3UK KOPYIIII.

3rigHo 31 craTUCTHYHUMHU naHuMu Oprasizamii
€KOHOMIYHOTO CIIIBPOOITHHIITBA Ta PO3BHUTKY, YacTKa
JepxaBHHX 3akymiBesis y BBII xomuBaerses Bin 8%
(Iseitapist) no 21% (Hinepnanan), 18,46% Dinnsan-
nist [1]. Taki oOcsiru cBig9aTh mpo Te, MO AaHa chepa
MICTHTH B €00l BeNWKi JepKaBHI T'POIIOBI aCHrHY-
BaHHSI.

Takox, Tpeba 3ayBakuTH, IO y CBITI iHpOpMa-
uiitHo-koMyHikaTiBHI TexHojorii (nami — IKT) B yps-
JIyBaHHI BXKe mepeOyBaloTh Ha CTa/lii aKTHBHOI B3a€MO-
i Ta BIIPOBAPKEHHI HOBHUX 1/1eH Y IpaBOBUiI MEXaHi3M
nepxaB. B OaraTteox mepemoBHX KpaiHax BKe MOXKHA
mo0aYNTH B3a€EMO3B’ 130K 3BUYAWHUX TpoMatsH ((hizu-
YHUX OCi0) 3 OpraHamu Jep)KaBHOI BIaJy 4epe3 Me-
pexy [HTepHeT Ta cmemiaabHO BIPOBAIKEHI YPSHIOBI
nonatku. [Ipukiagom takoro g10aatky € «/lis» B Ykpa-
1Hi. AJle BIPOBaKCHHS iHPOPMAaiHHIX TEXHOJIOTIH B
YpSIIOBE KUTTSA HE MOBHHHO Ha IIbOMY 3YIHHSTHCS,
TOMY HACTYIIHUM KPOKOM IIOBHHEH OyTH €JIeKTPOHHHI
1 JOCTYITHU# 3B’ 30K JepKaBH 3 OLIbII CKIaJHUMH (O-
PMYBaHHSIMH TPOMAJsIH — IOPUIANYHIMHU ocodamu. A
came, ix OLIBII yJOCKOHAJCHAa KOMYHIKAIis Mij Yac
3MIACHEHHS IyONIYHWUX 3aKyIiBellb, sSKa ITOBHHHA
3HATH YaCTHHY HaBaHTA)XXEHHS IOPHIMYHHX OCi0 y I10-
KYMEHTOO00iry Ta 1ie OibIe 3MEeHIIIUTH PiBEHb KOPYTI-
ii B i cepi.

IToTpiOHO 3aKIEHTYBAaTH yBary Ha TOMy, IO B Y-
paiHi i3 yxBaneHHsIM 3akoHy Ykpainu «[Ipo myOGumiuni
3aKyIIBI» BXKE BBEICHO CICKTPOHHY (HOpMy TOpTiB
yepe3 aBTOMATU30BAHUM CJIIEKTPOHHMM MalJaHYuK.
AuJte nieit GpakT He BHPIMIMB MPOOIEMH BEIHUKOT KiTBKO-
CcTi 3MOB y cepi myOaiuHMX 3aKyIIiBEIIb, TAK CaMO BiH
3MITI' ITOJIONIATH PIBEHb CIEKYJAIIl Ta KOPYMIii B Hii
coepi [2].

SIKmo 3BepHyTHCA A0 MDbKHapojxHoro IHiexcy
crpuitasaTTs kopymuii (Corruption Perceptions Index,
CPI), To MoXHa TTOOAYNTH HACTYIIHY cUTYyalito: y 2018
poi Ykpaina mana 32 6anu, y 2019 — 30 Gaunis, a y Mu-
uyjomy 2020 poiri noka3Huk OyB Ha piBHi 33 Oamis [3].
OCKUTBKH, SIK 3a3HAYAJIOCs BHIIE, cepa MyOIiTHIX 3a-
KYIIBEJb € IOCTATHHO BMICTKOIO L1010 TPOIIOBHX acH-
THYBaHb, TO pe()OpMyBaHHs JaHOTO IINTAHHS TOBUHHO
OyJi0 OM MiJHATH HAIly JAEPXKABY Yy LIbOMY PEHTHHTY.

[TpoGrema 1aHOTO MUTAHHS IOJISITAE B TOMY, IO
KOpYIIis negopMyBaiacst mix BIUIMBOM HOBOI pedo-
pMH ITyOJITYHUX 3aKyTiBesb. [ 0JJOBHOIO 03HAKOIO CHC-
TeMHu «Prozorro» € BiIKpUTICTh Ta MPO30PICTh YCHOTO
JOKyMEHTOOO0ITy I0pUANYHUX 0Ci0 /10 Ta Micis MpoBe-
JICHHS TCHJEPiB, ajieé YaCTHHA KOPYIIIITHUX 3TOYMHIB
SIK pa3 TaKH JIEXKUTh Ha TOBEPXHI.

[Mo-niepure, e cucTemMa 3ariyTaHuX BUMOT LIOJIO0
JOKyMEHTAllii, IKy MOXe BUTpeOyBaTH 3aMOBHUK. I1y-
HkToM | wactwam 1 crarti 10 3akony Ykpaiau «IIpo
myOJIivHl 3aKymiBiIi» BKa3aHO, IO 3aMOBHHK CaMoO-
CTIfHO OTIPUITIOTHIOE B €JICKTPOHHIH hopmi uepes ene-
KTPOHHI MaWJIaHYNK{ OTOJIOIIEHHS IPO ITPOBEICHHS
KOHKYPEHTHUX MPOLEYD 3aKYITiBellb, TEHACPHY A0KY-
MEHTaIlil0 Ta MPOEKT IO0TrOBOPY NpO 3aKymiBio [4].
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OCKUIBKH 3aKOHOZABCTBO HE Iepedavac 4iTKy CUcre-
MaTH3ario KBamidikamiiiHol JOKyMeHTalii, 3aMOBHHUK
O CYTi Ma€ MOXIIUBICTD 3JIOBKUBATH I[UM ITPABOM.

SIKIIO 3BEPHYTH yBary Ha IMPaKTHUKY ITYOIIYHUX
3aKyIiBENIb, MOKHA BUSBUTH TPU BapiaHTU OIPUIIIOJ-
HEHHS TEHIEPHUX BUMOI CTOCOBHO IOKYMEHTIB: 1)
TaKi, 110 CHCTEMATH3YIOTh B OKPEMOMY JOJATKy TEH-
IEPHY MOKYMEHTAIliI0; 2) Taki, 0 CHCTEMATHU3VIOTh
TEHAEPHY AOKYMEHTALIIO, ajle BKAa3YIOTb Ha MOXKIIH-
BICTBH BUTPEOYBAaHHS IHIINX JOKYMEHTIB; 3) Taki, 110 HE
CHCTEMATHU3VIOTh IIEPEIK JOKyMeHTalll, AKa IO0Tpi-
OHa, B OKPEMOMY JIOIATKY Ta PO3MIIIYE BIAMIOBIAHY 1H-
dbopMalilo B OKpEMHUX NYHKTaX €IUHOTO ITOKYMEHTY
TeHaepHoi mpomnosurii. OcTa”HHs Bapiallis pO3MIIIEHHS
TEHAEPHUX BHUMOT IIOIO0 JOKYMEHTALl € Tako, IO
MiATA€THCS MaKCHMAJILHOMY CYMHIBY IIOJIO JOOpoUe-
CHOCTI 3aMOBHHKA.

OCKIIBKHA TEHIEPHI BUMOTH MAarOTh MOKIIMBICTH
PO3MICTUTUCA yV OYAb-AKIH ITOCIIZOBHOCTI, Y 3aMOB-
HHMKa € MOYKJIMBICTD 3JIOBKHBATH CBOIM IIPABOM Ta «3a-
MAacKyBaTH» JIesAKI MOTPiOHI JOKYMEHTH CepeEXN 1HIINX
KkBaiikaliMHuxX a00 TEeXHIYHUX BUMOT, sKi rependa-
JaroThbCs TeHAepOoM. Yepes Te, 1110 MOBa Hie Ipo JOMO-
BJIEHICTH OJHI€T FOPUANYHOI OCOOH 3 IHIIIOK, JOKYMEH-
TOOOIT MOXe mepeBuiyBaTy monax 50-100 cTopiHOK,
cepel SAKUX JOCTAaTHBO BAXKO 3HAWTH 1HGMOPMALIiIO
CTOCOBHO JIOKYMEHTAIl, IKY ITOTPIOHO MOJATH ITiCIIs
repeMory y BiamosigHoMy TeHzepi. Uepes 1ie MOKHA
MoOaYUTH Taki Ka3ycH, AK OUCKBari(dikalis mepeMo-
KL TyOJIIYHOT 3aKYIIBII Yepe3 Heloaady MOBHOI J0-
KyMeHTarlii, KoTpa BuUMaraiuacs, 00 ii OyJI0 JOCTaTHbO
Ba)KKO BIJIIYKAaTH Cepes ACCATKIB CTOPIHOK HECHUCTE-
MaTHU30BaHUX BHMOT.

BapiantoM 3amo0iraHHs TakuX KOPYMILIHHUX
CXEM V HaIllli JIeprKaBl MOYKE CIIYT'yBaTH 3aKOHOaB-
ctBo ITiBnennoi Kopel i, BiAMOBIAHO, €IEKTPOHHA CUC-
TeMa nyomuanx 3akymiBens «KONEPS» (Korea
Online E-Procurement System) [5], Ta gogarku g0 aa-
HoI cucteMu. 3akouu Pecrryouiku Kopes npo my0siyai
3aKyIiBJII BUMAraroTh 4iTKOI cUcTeMaru3aril ycix BU-
MOT CTOCOBHO TeHJepHOI mokyMmeHrauii [6]. Y Bkasa-
HUX JOKYMEHTAaX, Ha MPAKTHI[, IPEAMET Ta 3MICT Bij-
MMOBITHOT ITYOJIIYHOT 3aKVITBII BHUKJIAIEHO IOCTATHHO
JIAKOHIYHO, [0 CIIPHUSE [1030aBJIEHHI0 BUHUKHEHHS
TPYIHOIIB SIK V HAIllOHAJIFHUX IMOCTAaYaJbHUKIB, TaK 1
3apy0OixHux. Takoxk, TpeOa 3p0OOUTH aKLEHT Ha CIeLi-
abHUX  JOJATKaX, fAKI JIONOBHIOIOTb CHCTEMY
«KONEPSy, ane He € i1 ckiagoBoro. Taki 1omaTku 1e-
penbaueHi g 300py aHamiTH4YHOI iH(MOpManii, Axa, y
CBOIO 4epry, ImoTpioHa Il OTPUMAaHHS CHUCTEMAaTH30-
BAHOIO MEPETIKY JOKYMEHTALI] MOCTaYaIbHUKAM.

Buxomsun 3 mpaxktukn 3acrocyBanus [KT Ilis-
nernoro Kopeero, mpomnoHyeMo nepeiHsITH IeBHUM J10-
CBiJ, a caMe: a) Ha 3aKOHOZaBYOMY DIBHI, BHECTH IIOII-
paBkH 10 3akoHy Ykpainu «IIpo myOmiuni 3aKyIiBiIi»
CTOCOBHO 3000B’s13aHb 3aMOBHHKIB Y Li#l rajry3i cucre-
MAaTH30BYBATH yCI MOTPIOHI BUMOTH, SIKI TOPKAIOTHCS
JIOKYMeHTAallil, B OKpeMuii 1oaaTok; 0) Ha pisai x IKT,
YTBOPHUTH OKPEMY CHUCTEMY Ha 0a3i miaatdopmu «Jlis»,
ska Oyze JOIOBHIOBATH IHINY cUCTEMY: «Prozorroy.
Taka npakTuKa, Ha JYMKY aBTOPIB, Ma€ IMOIIIIIINTH CH-
Tyaliro MoA0 KOPYILIHHNX PU3HKIB Ta 3MEHIIUTH O0-
POKpaTHYHE HaBaHTAKEHHS Ha FOpUANYHIX 0¢10. OCKi-
JIBKH, MOCTAYaJIbHUKH OJIpa3y 3MOXKYThb OaudWTH, SIKi
kBauiikaIiiiHi Ta TEXHIYHI BUMOTH CTOCOBHO JJOKyMe-
HTalii BOHU 3aBaHTAXXWIH, a SKi 11e Hi.

Peanizaiis manoro pimensas Ha piBHi IKT Moxke
3MIHCHIOBATUCS 3a JOMOMOTOK yTBOPEHHUX AaKayHTIB

IOPUAUYHEX 0Ci0, sKi MOTPeOyIOTh 010METPUYHE ITi/IT-
BEPUKEHHS 0COOM 3aBIAKN BIIOWTKY MAJIBI pPYKHA a00
00JINYYsl BJIACHMKA FOPHIMYHOI 0COOHM, IUPEKTOpa, a
TAKOX CIHEIIaJbHO YIIOBHOBAXXEHMX 0ci0. Y cucremi
«KONEPS», wHampukmaza, oDOCTa4aJIbHUKH MOXKYTH
MpUHMAaTH Y4acTh V TOPrax 3aBIIKA MOOUIBHUM 0OIa-
TKaM, a igeHTudikalis 341ACHIOETLCS 3aBIIKA BiOU-
TKY MBS, Y Cy4aCHOMY CBITI TPOMAaISIHU BJKE CHOTO-
JIHI KOPHCTYIOTBCS MOJIOHOI TEXHOJIOTIEI0, HAIpPH-
KJIaJ, IIPM CIUIATI MMOKYIIOK Y cyrnepMapkeTi [7].

[To-mpyre, ue 3aBuieHa OYiKyBaHa BapTICTh.
Komn moBa #ime mpo poboTy myOmidHOI eNeKTpOHHOT
CHCTEMH 3aKyIIiBeJIb, 4aCTO MOKHA IOYYTH T3y IpO
Te, Ky KUIBKICTh TpolIei BoHa 3ekoHoMmmiua. I[Ipote,
exoHoMisi B «Prozorro» - nmosousi cneungiuHa Kate-
ropis, sKa He 3aBXKIH PO IOoChk CBixunTh. Hanpukiar,
cepeTHbOPUHKOBA I1iHa Ha ToBap A = 100 000 rpH. Ane
3aMOBHHK HaBMHCHO 3JIOBJKHBA€E CBOIM IPaBoOM, i OT0-
JIONIy€ 3aKyIIBIIO 3 O4YiKyBaHOIO BapricTio y 200 000
rpH. Y BUNAOKy 3aKkymiBii HUM ToBapom 3a 100 000
TPH, IO € 3BUYHOIO LIHOIO Ha PHHKY, 3aMOBHHK MOKE
BIJI3BITYBATH MPO SKOHOMIIO y po3mipi 50% Bix oroso-
[ICHOT BapTOCTI 3aKymiBimi. B Toit ke gac iHmmii, 100-
poYecHH 3aMOBHUK, SIKUH JOCTIIUB I[IHU PHHKY, BH-
CTaBHUTH OUiKyBaHy BapticTs y 100 000 rpH, yKitamge go-
TOBIp 3 KOHTpareHToM 3a 99 tucsy it orpumac siume 1%
€KOHOMI1, X04a KyITUTh TOBap A BHTiJIHIIIE, HI)K 3aMOB-
HUK 3 nepuioro npukiaay [8]. Came ToMy HpuUB’s3Ka
JI0 EKOHOMII € He 30BCIM KOPEKTHOIO, OCKIJIBKH IIiJT Ta-
KOO CKOHOMIEI0, 3HOBY K TaKH, MOXYTh OyTH 3aMac-
KOBaHi KOPYIIIiifHI 3T0YHHU.

Takox, Tpeda 3poOHUTH HAroJIoC Ha TOMY, IO 3a-
BHIIICHHS OYiKyBaHOi BapTOCTI Ma€ CBiii HETaTHBHUU
BiIOMTOK Ha HOBOBBEJCHIM MPAKTHUI[l 3aCTOCYBaHHSI
«aHOMAaJbHO HHU3BKHX LiH». Y BUIAIKy 3aBHIICHHST
OYiKYBaHOT BapTOCTi 3’SBJSIETHCS PU3HK, L0 JECKUIbKA
YYacHHUKIB 3allPONOHYIOTH ITy’Ke HU3bKi, alle¢ PHHKOBI
uinu. [Ipore ixHi npono3uwii OyayTh BU3HAHI aHOMa-
JIbHO HU3BbKUMHM LiHAMHU Y€pe3 OJHOTO Y ABOX IHIIMX
YUYACHUKIB, sIKi 3alPONOHYBAJIM ILiHH, MaKCHMaJbHO
HAOJIDKEHH] 0 O9iKyBaHOI BApTOCTI, i )KOJHOTO Pasy
i1 9ac ayKiioHy 1X He 3HmkyBau [9].

BupimeHHsIM 1aHOT mpoOIeMH MOXe CIyTryBaTH
Ta caMa peajizallis MOHATTS aHOMalbHO HU3BKHUX IIiH,
ayie HaBHakW. J{JIsi po3yMiHHSI TaKoi KOHLEMIIi 3HOBY
noAiMMo ii Ha 2 piBHI: 3akoHOAaBuMit Ta piBeHb IKT.

Ha piBHI 3aKOHOTBOPYOCTI IPOMOHYEMO 3aIpOBa-
JUTH TEPMiH «aHOMAJIPHO 3aBHINEHA IiHa», KOTPHUH
MOXe MO3HAuaTH OYiKyBaHy BapTiCTh, BU3HAUEHY 3a-
MOBHHKOM, sika repesuirye Ha 10 abo 20 BiIcOTKiB Bif
CepeHbOPUHKOBOI IIHM Ha BIIIOBIIHHI TOBap/po-
0oTy/mociyry.

bazoro aist po3paxyHKy aHOMaJbHO 3aBHUIEHOT
1iny noBuHeH craty piBens IKT 3i crienianbHo cTBOpE-
HUM JIMHAMIYHUM €-KaTaJIOTOM Y cucTeMi «Prozorroy.
CyTTiO Takoro e-karajory Oyne IOCTiiiHE peryio-
BaHHS Ta KOPUTYBAaHHS SIK IEPEiKy YCiX MOMXIHBHX
TOBapiB/pobiT/MoCyT, TaK 1 iH Ha HUX. [1in HiHamu y
i€l KoHIemnIii Tpeda po3yMiTH cepeTHOPHHKOBY Bap-
TICTh Ha TOBap/poboTy/mociyry y 0yab-skiit cdepi, Big
aKoi Oyne WTH PO3PaxyHOK «aHOMAJbHO 3aBHUIICHOI
uinuy. Taka 1iHa Oyae JTUHAMIYHOIO, OCKUTBKH Camo-
CTIfHO 3MO’K€ OHOBITIOBATHUCS Yepe3 IEBHUH IPOMIXKOK
yacy Ha mijcTaBi 310paHux y Mepexi [HTepHeT maHux
Ipo 3MiHy I[iHM Ha PHUHKY BiAIIOBiZHOTO TOBapy/po-
00TH/TIOCITYT'H Ta KOHTPOJIIOBATHCS BiJIIOBIIHIM YIIO-
BHOB&)XEHHM OpPraHOM MOHITOpUHTY. Takox, Juis 3a-
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MOBHHKIB MOKHA 3JIMIIUTH NPABO NEPEBUILCHHS Ta-
KOI «aHOMAaJIbHO 3aBHILEHOI I[IHW», aje TIIbKHA 3a
YMOBH YITKOTO OOIpYHTYBaHHS Takol NOTpeOn y OK-
PEMO CTBOPEHOMY JOAATKY JOKYMEHTAI.

TpetiM KOpyIIIHHUM pU3HKOM Y cdepi myOiy-
HUX 3aKyIiBelb, KU MOIJIMBO MOAONIATH HA Cydac-
HOoMy po3BuTKy IKT, € 3aBuIeHHs 00CSTIB 3aKyIiBIIi.
BaxnuBuMH YMHHUKaMH TaKOTO PH3HKY BHCTYIAIOTh
JIUCKPEIiiiHI TOBHOBKCHHS BIIMOBITHUX MOCAIOBHX
0ci0 y IepkaBHUX YCTaHOBAX MO0 BU3HAUCHHS 00Cs-
TiB 3aKyMiBJIi Ta BIICYTHICTh CUCTEMH Bepudikamii He-
00ximuux o6csriB ToBapis/pobit/mociyr [10].

BupimieHHsM ni€i npo0iieMH MOXKe CTaTH BIPOBa-
JOKEHHS BigkpuToi udpoBoi cucreMu oOIiKy MaTepi-
IBHUX PECYPCiB 3aMOBHHKA, sika Oy/ie pyHKIIOHyBaTH
a00 Ha BIATIOBiTHOMY BeO-TIOpTalli AepKaBHUX 3aMOB-
HUKIB, 200 Ha 0a3i OKPEMOro EeJICKTPOHHOTO J0AATKY.
CyTb Takoi CHCTEMH MOBHHHA 3BOJMTHCA 1O HAJAHHSI
BiKpuToi iH(OpMaIIii 1711 MOHITOPUHTY SIK BiIOBI/-
HUMHU JEp>KaBHUMH OpraHaMH, TaK i IPOMaJChbKUMH
0o0’eqHaHHAME. [H(pOpMamis y TakoMy BHUTIISAL TIO-
BUHHA MICTUTH OOJIIK HasIBHUX MaTepialIbHUX PECypCiB
3aMOBHHKa, METY pealizallii IIMX pecypciB, HasBHICTH
KOMIIETEHIlii, OOrpyHTOBaHICTh Ta JOUUIBHICTH 3aily-
YEeHHsS] HOBUX MaTepialbHUX PECcypciB 3a PaxyHOK BH-
JIUICHUX Jep)kaBHUX KOIITiB. OOOB’S30K IIOAO OIMpPH-
JIOJHEHHs Takol iHdopmarii Tpeba MOKIacTH Ha Bij-
MOBIMHMX  YINOBHOBWKEHHX OCI0O y  KOXHOMY
Jep>KaBHOMY MiJIPHEMCTBI OKPEMO.

BucnoBku. Cyuache pehopMyBaHHs cepu myo-
JYHUX 3aKyIiBEIb 3 BIPOBAKCHHAM €JIEKTPOHHOI CH-
cteMu «Prozorro», 6e3yMOBHO, € BEIHUKUM KPOKOM
yIepen Ui OoI0JIaHHs KOPYIIIHHIX MPOsBiB Ta 0011e-
TIICHHS POOOTH FOPUAMIHHUX 0CI0 Y TeHICepHIil mporie-
Iypi.
[Ipote, 3 TOSBOIO EJNEKTPOHHOI CHUCTEMH
«Prozorro» Oymu BUSBIICHI HOBI KOPYHIiHHI PU3UKH,
sKi M7 BIUIMBOM HOBOi TeHICHIT iH(popMaTu3arii
Oynu mehopMOBaHi Ta CKPHUTI BiJl 04l TPOMAJISH.

30Kkpema, aBTOpaMH CTaTTi PO3IIISIHYTI TakKi KOpY-
NIIHHI PU3MKH, SK: 3aIUTyTyBaHHS BUMOT JIOKYMEHTa-
il 3 METOI0 HENMPABOMIPHOIO JUCKBaidiKalii «Heno-
TPiOHMX» 3aMOBHHMKAM IIOCTaYaJIbHUKIB; IITyYHE 3aBH-
IIEHHS OYIKyBaHOi BapTOCTI 3aKymiBJIi B YyMOBax
MOTepeIHhOT 3MOBH TTOTEHIIHHOTO MOCTaYaIbHUKA Ta
MOCa/IOBUX 0Ci0 3aMOBHHKA 3 METOIO0 HE3aKOHHOT0 30a-
radyeHHsl; 3aBUILIEHHS O0CATIB 3aKyIiBii 33751 OTPH-
MaHHS HETIPaBOMIPHOI BUTOJIM y TOMY BHUIIAJKY, KOJIH
y NIPOBEJICHH] 3aKyIIBIII BIANOBIJHOTO 3asBIEHOTO 00-
CsTy HEMae NOTpeOu.

Hapasi icHye HeoOXiqHICTh MOIEpHI3allii Ta pedo-
PMYBaHHS 3aKOHOJIaBUOTO PETYIIIOBAHHS CHCTEMH ITy-
OJIIYHUX 3aKyIMiBeJIb Ta BIPOBAHKCHHS HOBOBBE/CHD,
BPaxOBYIOUM 1HO3EMHHH JOCBI], a came:

ITo-miepie, Ha 3aKOHOAABYOMY DPIBHI HEOOXIITHO
BHECTH IIOIIPaBKH 10 3akoHy Ykpainu «IIpo myOmivni
3aKyMiBJII» CTOCOBHO 3000B’s3aHb 3aMOBHMKIB Y IIIH
rajysi CHCTEMAaTH30BYBATH yCi ITOTPIOHI BUMOTH, SIKi
TOPKAIOThCA JOKYMEHTaIlii, B OKpPEMHMH J0JaTOK;
BKJIFOUMTH TEPMIH «aHOMAJILHO 3aBHIIIEHA LiHA», KOT-
pHif TOBMHEH MO3HAYATH OYiKyBaHY BapTiCTh, BH3HA-
YeHy 3aMOBHMKOM, sKa repesuinye Ha 10 ado 20 Bix-
COTKIB BiJl C€peTHbOPUHKOBOI IIHA HA BiAMOBITHUH TO-
Bap/po0OoTy/moCciIyTy; 3anpoBaguTH O0OB’S30K IIO/0
OTIPIITIOAHEHHS iH(popMarii 06Ky MaTepialbHUX pe-
CypciB 3aMOBHHMKA, SKHH IOKJIaJIATUMETHCS Ha BiJIO-
BiJIHUX YIIOBHOBaXEHHX 0Ci0 Y KOXKHOMY JePKABHOMY
HiMPUEMCTBI OKPEMO.

ITo-npyre, na pisai IKT yrBOopuTH OKpeMy cuc-
TeMy Ha 0a3i mrathopmu «/lis», sika Oyae HOIMOBHIO-
BaTH cucteMy «Prozorro». Taka mpakTuka, Ha JTyMKY
aBTOPIB, MA€ TOJIIMIIUTH CHUTYAIl0 IION0 KOPVIILii-
HUX PU3MKIB Ta 3MEHIINTH OIOPOKPATHYHE HaBaHTa-
JKEHHS Ha OpuandHux oci0. OCKIIBbKH, MMOCTavdalib-
HUKH OApa3y 3MOXYTh 0auuTH, sIKi KBamidikaliiHai Ta
TEXHIYHI BIMOTH CTOCOBHO JJOKYMEHTAIIil BOHU 3aBaH-
Ta)KWWIH, a SIKi 1€ Hi; YTBOPUTH JTHHAMIYHHHN €-KaTaJIoT
y cuctemi «Prozorro», cyTTio sIKkoro Oye 1mocTiiHe pe-
T'YJIIOBAHHS Ta KOPUTYBAHHS SIK TIEPETIKY YCIX MOXKIIH-
BHX TOBAapiB/poOIT/TIOCIyYT, TaK i I[iH HA HHUX;, BIIPOBa-
JUTH BIIKpUTY LU(POBY cucTeMy OOJIIKY Marepiaib-
HUX pecypciB 3aMOBHHKa, sika Oyzne (yHKIioHyBaTH
a0 Ha BiANOBITHOMY BeO-TIOpTAaJI IEePHKABHUX 3aMOB-
HUKIB, 200 Ha 0a3i OKPEMOTo eIeKTPOHHOTO TOJATKY.

Hapasi rosioBHOI0 MeTOr0 MoAiepHi3alii chepu my-
ONYHMX 3aKyIiBeJb € BUOKPEMIICHHS MOTPiOHUX Jep-
xaBi IKT, BupoBamkenns takux IKT y mimicHy i rap-
MOHIWHY CHCTEMY Ta CTBOPEHHS HEOOXiTHOT IS TaKo1
ISTTBHOCTI 3aKOHOAABYOT 0a3u.
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