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BIOLOGICAL SCIENCES

BENEFICIAL PROPERTIES OF THE SPECIES INCLUDED IN THE
MORACEAE GAUDICH FAMILY

Gulizade Sona

Azerbaijan Ministry of Science and Education
Institute of Dendrology, junior researcher
Alakbarov Ramiz

Head of the “Plant systematics™

laboratory of the Institute

of Dendrology of Ministry

of Science and Education of Azerbaijan

Doctor of philosophy in biology, associate professor
Ministry of Science and Education of Azerbaijan
Institute of Dendrology

Baku city, S. Yesenin Street 89

Abstract: Black mulberry (Morus nigra L.) is a species of plant belonging to

the genus Morus of Moraceae family. Naturally, it is widely distributed in Iran,

Kazakhstan, Afghanistan and Central Asian countries.

Black mulberry comes from Southwest Asia, where it has been cultivated since

ancient times for its edible fruit, and has spread widely to the west and east. It is most

common in Iran, Afghanistan, Tajikistan, Uzbekistan and Northern India, in the

Caucasus, and is widespread in all regions of Azerbaijan [1, 4, 5].

Introduction: According to its botanical description, it is a tree with a height

of 10-15 m and relatively slender branches. Young branches are covered with short,

dense, hard, pomegranate hairs. The leaf blade is egg-shaped, heart-shaped or

cylindrical in shape, bright, dark green on the top, and grayish-green on the bottom.
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Morus nigra L.

It is full-edged or 2-3-sliced, 7-9 cm long and 3-4 cm wide. Black mulberry
sheds its leaves late. The flowers are unisexual, male and female, and form peonies. It
blooms in March-April. The length of the fruit reaches 2-2.5 cm, it is purple-black in
color and ripens in June-July. It is propagated by seeds and cuttings.

Black mulberry is also called khartut. There are varieties of black mulberry in
Azerbaijan and Central Asia with good quality and large fruits. The fruit of mulberry
is dark black, red or dark purple in color and has a sour-sweet taste and pleasing
aroma.

The aim of the research: In this article, the botanical characteristics, bio
morphological characteristics, phytochemical composition, materials and methods,
use in folk and traditional medicine and results of the species included in the
Moraceae family were presented [7, 9].

Method of the research: Research was investigated based on methodology by
G.H. Akhmatov and K.A. Zaycheva.

Results and discussions: Regarding its ecology, it should be noted that the
black mulberry plant develops later than the white mulberry, it is resistant to drought
and cold, and it is a plant that is not demanding on land. The period of stillness lasts
4-5 months. Leaves shed late and can protect itself from the cold. According to its
phytochemical composition, Black Mulberry or Khartut contains 9% sugar, 2.7%
organic acids, 2.03% protein, 0.4% nitrogenous substances and 0.6% pectin
substance. Jam, juice and jelly are made from black mulberry. Vinegar, pekmez, and

wine are prepared from its fruits. Its fruits increase blood, quench thirst, regulate

12



unnecessary substances and have a healing effect during colds [3].

It is highly valued for its economic importance, application and qualities. It is
tight, firm and heavy. In Central Asia, musical instruments are made from the stem of
the plant. It is used as a construction and decoration material in the carpentry and
cooperage industry. Its use is as follows:

v' Silkworms feed on its leaves;

It strengthens the immune system;

It relieves fatigue;

It has a good effect against throat infection (angina, scarlet fever);
It is useful for gum problems;

Since it is not too sweet, diabetics can also use it;
It improves appetite;

Those who cannot hold their urine can use it;

It has a good effect against dizziness and anemia;
It is useful during insomnia;

It clears phlegm;

It regulates the digestive system;

It strengthens hair;

AN NI N NN U U N N N NN

It is useful for wounds in the mouth.

Black mulberry fruit, which has been used as a treatment for many diseases
since the past until today, is one of the biggest supporters of the immune system.

Apart from the above mentioned, black fig has other benefits:

1. It supports losing weight quickly;

2. There are 44 kilocalories in 100 grams. So, because it has little sugar, it
is low in calories and keeps blood sugar stable. With its high fiber content, it prevents

constipation and promotes the healthy functioning of the digestive system.

3. It strengthens the body's resistance to diseases;

4 100 grams of fruit contains about 10 milligrams of vitamin C.
5. It prevents diabetes and eliminates anemia;

6 It makes a person young, beautiful and slows down aging;

13



7. The vitamin C and iron ion contained in it eliminate fatigue, make the
skin soft and shiny. The flavonoids that give black mulberry its purple-black color are
anti-aging;

8. Since it contains calcium, it is important in maintaining oral and dental
health;

Q. It prevents cancer with its antioxidant content;

10. Black mulberry fruit protects the body from the risk of contracting many
types of cancer and helps improve existing diseases;

11. It eliminates low-density cholesterol (LDL) and protects cardiovascular
health;

12. A high amount of fiber and low sugar prevents the formation of blood
fats.

Thanks to the vitamins A, B, C, E and K in its composition, it regulates the
level of cholesterol in the blood, balances the pressure and prevents serious
cardiovascular diseases such as blood clots, heart attacks and strokes [2].

Black mulberry is one of the fast-ripening and perishable fruits. It should be
eaten as soon as it is harvested. It is possible to keep the black mulberry collected in a
polyethylene bag for 3 days without damage. If you want to keep black mulberry for
a long time, it is better to keep it dry. For this, it is necessary to dry mulberry fruits in
hot weather for 1-2 weeks, and then store them in a special oven at 30-40°C for a
while. Some people also store mulberry in the freezer [6].

The nutritional values of 100 grams of black mulberry are as follows:

Proteins - 0,7 g
Fats-0,4 ¢
Carbohydrates - 1,8 ¢
Water- 82,6 ml

v' Calories - 50,5 Kcal

It is also rich in vitamins A, Bl, B2, B6, E, C, K, iron, manganese, zinc,

< X X X

selenium microelements, calcium, sodium, magnesium, and phosphorus macro

elements. There are many benefits of eating black mulberry during hypokalemia.
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Therefore, doctors prescribe black mulberry extract to patients with disorders of
potassium metabolism in the body. In addition, it is used for heart diseases
(myocardiodystrophy, heart defects of various degrees, etc.) and chronic swellings
caused by kidney diseases (nephritis, nephrosis-nephritis, glomerulonephritis).
Potassium contained in black mulberry helps to eliminate the symptoms caused by
these diseases. Regular consumption of black mulberry causes relief of shortness of
breath, reduces pain in the heart and normalizes the heart rhythm. Eating black
mulberry is also useful for metabolic disorders and anemia. To see its benefits, one
needs to eat a certain amount of mulberries for at least 2 weeks. Black mulberry also
has a positive effect on the work of the gastrointestinal system. When it is eaten
unripe, it cures diarrhea. A fully ripe mulberry softens the intestines. Eating ripe
mulberry during constipation and bald mulberry during diarrhea causes the symptoms
to disappear. To eliminate the symptoms of prostatitis and restore the sexual power of
men, you need to eat black mulberry. For this, it is recommended to add 200 grams of
honey to 1 kg of black figs and keep it in the refrigerator for several days and eat 1
tablespoon before going to bed. Black mulberry also has bactericidal and antiseptic
properties. Gargling the mouth and throat with its juice helps reduce inflammation
and pain. One of the most effective recipes is as follows:

v’ After pouring boiling water (200 ml) on black mulberry (2 tablespoons),
keeping it for 4 hours, a positive effect on the reduction of sore throat, rashes on the
base of the teeth and the palate will be observed by drinking it or rinsing the mouth
with it, it has.

v' The benefit of black mulberry infusion is very great during nervous
tension, fatigue, insomnia. For this, you need to boil 1 kg of black mulberry in 500 ml
of water for 30 minutes on weak fire. At this time, a colored solution is obtained.
After cooling, adding 300 grams of honey to this solution, heating it again to 80°C
and drinking 1 teaspoon of the mixture 3 times a day is very beneficial.

v In culinary, desserts, pies, jams, compotes, jelly, syrups, buns are
prepared from Black mulberry.

Another type of mulberry, White Mulberry (Morus alba L.) is also available
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and has many benefits. White mulberry (Morus alba L.) is a type of plant belonging
to the genus Morus of the Moraceae family. As a valuable plant in Azerbaijan, it has
been cultivated since ancient times in most regions of the republic. In Absheron,
black and white mulberries are more widely cultivated. The leaves, fruits, sometimes
bark and branches of the mulberry tree are used medicinally. The homeland of
mulberry is China and Japan. According to its botanical description, white mulberry
IS a tree with a dense, thick canopy, 15-25 m tall and 1 m in diameter. The bark of the
trunk is light gray in color and has shallow cracks. The leaves are dark green, shiny
on the upper side, yellow-straw colored in autumn. The leaves are arranged
alternately on the branch, wide, oval, ovoid, heart-shaped and round, with sharp
edges and different shaped teeth [8, 10].

Morus alba L.

The leaves are bare or covered with small hairs. The leaf axil is 5-14 cm long,
and the petiole is short and thin. Young branches are smooth, light green and gray in
color. The shoots are covered with 3-7 small scales. The flowers are ring-shaped,
short-stalked, and the flower group is bisexual. Male parts of flowers are sparse,
female parts of flowers are dense, collected in an earring-shaped group of marigolds.
Male flowers consist of 4 lateral flowers, 1.5 mm long ovoid stamens sitting on top of
each other in a tile shape. Female flowers have a sepal divided into 4 parts. The ovary
contains 2 ovules. The wood is hard and strong. It blooms in April; the fruits ripen in
June-July. Fruit ripening is gradual and lasts 40 days. The mulberry tree grows very
slowly. Mulberry fruit is a complex berry. White mulberry fruit is white-greenish,
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white-yellowish or white-pink in color, juicy and sweet.

As for its ecology, it should be noted that it is less demanding on natural
factors, it tolerates drought well. It grows well in light, clayey, sandy, low-lime
(0.5-1% saline) soils. It is widely distributed in Nakhchivan, Absheron, Sheki, Ganja
and other lowland-mountain regions in Azerbaijan. Its leaves contain 0.75% organic
acids, 50-60 mg/% ascorbic acid, 1.5%-2% sugars. Its fruits contain 23-24% sugar,
2.5% organic acids, 70-80 mg/% ascorbic acid, and pectin substances. As for its
benefits, it should be noted that in folk medicine, 1 tablespoon of dried and crushed
leaves of white mulberry are brewed in a glass of hot water and drunk in case of
heartache. Its fruits are very good for heart failure and anemia. Pekmez, jam prepared
from its fruit is extremely useful in the treatment of heart failure and chronic stomach
disease [1, p. 324].

v’ After drying and powdering the barks of white mulberry branches, 1-2
teaspoons are brewed in 1 cup of boiling water and used for intestinal cramps and as
an anthelmintic. As an ornamental plant, it is valuable for planting in single and

group plantings, living hedges and alleys.
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Introduction

The nature reserve "Kozakova dolyna™ is located near the village VVovchyntsi,
Ivano-Frankivsk region, northeast of the city of Ivano-Frankivsk. The territory of the
reserve is gypsum hills with numerous karst formations (rocks, craters, caves). The
hills are overgrown with a mixed forest - partly natural, partly planted (beech, oak,
pine, maple, birch, etc.) with forest edges and areas of steppe and petrophilic
vegetation. Hills up to 305 m above sea level near the valley of the Bystrytsia
Nadvirnyanska and Bystrytsia Solotvynska rivers.

A number of rare species of plants and animals have been found on the
territory of the reserve. The fauna of jumping spiders (Salticidae, Aranei, Arachnida)
of the "Kozakova Dolyna" reserve was studied. Salticidae is a group of spiders with a
peculiar morphology and a peculiar way of life.

These spiders have 8 eyes arranged in three rows. The first row is represented
by four large eyes occupying the front part of the head. The front medial eyes are
large and mobile, perceive not only the shape, but also the color of objects. The legs
are thick and short, the front legs are used for grabbing prey. These spiders do not
make trap nets, move by jumping, jump on the victim and kill the victim with
chelicerae. They hunt bugs, dipterans, and locusts.

Purpose

The purpose of this work was to investigate the biodiversity of spiders of the

jumping spider family of the "Kozakova Dolyna" nature reserve.
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Materials and methods Collections of spiders (Aranei, Arachnida,
Arthropoda), including jumping spiders (Salticidae, Aranei, Arachnida) collected by
different collectors on the territory of the reserve in 2002-2022 were analyzed. The
collection was carried out during the warm season every year by a combined method
(including "mowing" on the edges of the forests) and stored in 70% ethanol. The
identification of species was carried out as described in (V. P. Tyshchenko, 1971).

Results and discussion

As a result of research carried out on the territory of the “Kozakova Dolina
reserve”, 18 species of jumping spiders (Salticidae) were discovered, namely:

1. Ballus depressus (Walckenaer, 1802) — @ 2J, on grass, 4 specimens Species
with European-Iranian-Turanian polyzonal species distribution.

2. Ballus chalybeius (Walckenaer, 1802) — 9 9, on grass, on rock, 2 specimens
a species with a Western Palearctic-Turanian polyzonal species distribution.

3. Carrhotus bicolor (Walckenaer, 1802) — 9, on grass, 1 specimen — a Species
with a European-Caucasian polyzonal species distribution.

4. Euophrys frontalis (Walckenaer, 1802) — 2, on grass, under stones, 2
specimens — a species with a Eurasian polyzonal species distribution.

5. Euophrys erratica (Walckenaer, 1825) — 9, on grass, 1 specimen. — a
species with a secondary Holarctic (accidentally introduced to North America)
polyzonal species distribution.

6. Evarcha arcuata (Clerck, 1757) — 29J4d, on grass, under stones, 5
specimens — a species with a Palearctic-Neotropical polyzonal species distribution.

7. Evarcha flammata (Clerck, 1757) — @&, on grass, 2 specimens — a Species
with a Holarctic polyzonal species distribution.

8. Marpissa muscosa (Clerck, 1757) — @, on grass, 1 specimen — a species with
a European-Siberian-Asia Minor-Caucasian polyzonal species distribution.

9. Marpissa radiata (Grube, 1859) — 2 9J'J, on grass, under stones, on rocks,
7 specimens — a species with a European-Siberian polyzonal species distribution.

10. Neon reticulates (Blackwall, 1853) — ¢, on grass, 1 specimen — a Species

with a Holarctic polyzonal species distribution.

20



11. Pseudicius encarpatus (Walckenaer, 1802) — Q24 J, on grass, on bushes 9
specimens. — a species with a European-Asia Minor-Caucasus-Turanian polyzonal
species distribution.

12. Salticus scenicus (Clerck, 1757) — 29Jd, on grass, under stones, on
bushes 11 specimens. — a species with a Holarctic polyzonal species distribution.

13. Salticus cingulatus (Panzer, 1797) — 292J4J, on grass, 6 specimens. — a
species with a European-Siberian polyzonal species distribution.

14. Sibianor aurocinctus (Ohlert, 1865) — ©, on grass, 1 specimen. — a Species
with a Eurasian polyzonal species distribution.

15. Sitticus floricola (C. L. Koch, 1837) — 223, on grass, 8 specimens. — a
species with a European polyzonal species distribution. Accidentally introduced to
North America.

16. Sitticus pubescens (Fabricius, 1775) — ¢, on grass, 1 specimen — a Species
with a European polyzonal species distribution. Accidentally introduced to North and
South America.

17. Sitticus terebratus (Clerck, 1757) — @, on grass, 2 specimens. — a Species
with a European-Siberian boreal-montane species distribution.

18. Sitticus rupicola (C. L. Koch, 1837) — @, on grass, 3 specimens — a species
with a European polyzonal species distribution. Accidentally introduced to North
America.

Conclusions Practically all discovered species have polyzonal species
distribution and most of the discovered species have different variants of Eurasian or

Palearctic species distribution. No new species for the fauna of Ukraine were found.
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Relevance. Postoperative strictures of the anal canal (PSAK) is one of the most
difficult diseases in terms of the choice of treatment tactics. According to the
literature, in recent years, the incidence of PSAK detection, despite the development
and implementation of various methods of treatment, has not decreased [1, 3, 6]. The
incidence of the disease, according to various authors, ranges from 2-9%, and after
hemorrhoidectomy it is observed in 5-10% of cases. The literature data indicate the
absence of a unified pathogenetically substantiated approach to the choice of the
method of surgical intervention in patients with PSAK [2, 4, 8]. The above facts
determine the relevance of studying this problem of modern medicine.

The purpose of the study was to evaluate the results of surgical treatment of
patients with cicatricial strictures of the anal canal with a differentiated choice of
treatment method.

Patients and research methods. The patients were the coloproctology
department of the private clinic "Soglom umr™ in Tashkent, aged 25-45 years. Upon
admission, patients complained of pain, discomfort in the anus and incomplete
emptying of the rectum. Patients with a long history of the disease had various

complications, such as megarectum, rectal dilatation, proctitis, pararectal fistulas, etc.
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Postoperative strictures looked like dense annular formations 0.5-1.5 cm in diameter.
Stenoses often occurred in the lower ampullar region of the rectum, closer to the
pectineal line, and in the mucocutaneous region of the anal canal [5, 10, 12]. Stricture
tissue had different density and elasticity depending on the duration of the disease.
The strictures formed within half a year were more dense and less elastic.

The narrowing plate width was 2-5 mm. Treatment began with determining the
diameter and length of the stenotic canal. Degree of stenosis: 1 - degree of stenosis
1.2-1.7 cm; 2 - degree of stenosis - 0.8-1.3 cm; 3- degree of stenosis - 0.5-0.9 cm.

Results and its discussion. Our studies have shown that often the causes
leading to stricture of the anal canal are deep stitching of the intestinal wall, wounds
of the rectum with low intra-intestinal pressure and functional insufficiency of the
intestine, uneven stitching of the skin of the perianal region with the mucous
membrane of the anal canal without regard to their diameter. Surgical treatment for
grade 3 stenosis consisted of excision of the fibromucosal stenosing ring from 4 to 8
o'clock on the dial to the depth of the submucosal layer and fibers of the internal
sphincter [7, 9, 11].

Upon reaching the diameter of the intestine at the site of stenosis of 1.8-2 cm,
an atraumatic suture was applied to the mucosa without touching the sphincter fibers.
Performed daily dressings. An ointment swab was introduced with a rubber graduate
in the center. Conservative treatment made it possible to achieve epithelialization of

wounds.

Conclusions.

1. The causes of PSAK are postoperative trauma and insufficient postoperative
treatment of organic and functional damage to the tissues of the rectum and anal
canal.

2. Elimination of postoperative stricture of the anal canal with the help of
stricturemia, as well as bougienage in the complex of conservative treatment, such as
sanitation of the anal canal, physiotherapy, tamponing, give positive results in

reducing the number of postoperative complications and relapses of the disease.
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Abstract: Today, the use of minimally invasive surgical techniques is one of
the gold standards of modern surgical treatment. The useful model applies to medical
equipment and to various fields of medicine, namely: minimally invasive surgery,
transplantology, combustiology, plastic surgery, dentistry, surgical dentistry,
maxillofacial surgery, etc. The proposed device, due to the introduced technological
solutions, eliminates the aforementioned shortcomings of the known device and
ensures optimization of its manufacturability and clinical effectiveness.

Keywords: minimally invasive surgery, surgical instruments, hemispherical

device

Mini-invasive surgery is increasingly the choice of a method of operative
treatment of a number of surgical diseases. Today, the use of minimally invasive
surgical techniques is one of the gold standards of modern surgical treatment. At the
heart of this method are methods of minimal surgical access, which are aimed at
performing surgical manipulations. This was made possible by the combination of
three technological advances: the lens system with the Hopkins rod and the
miniaturization of video cameras allow the surgeon to perform intraoperative visual
control inside the patient's body, at least the same as open surgery, while standing in
a comfortable position. Insufflation tools allow optimal control of the expansion of
body cavities with gas to provide the surgeon with a comfortable space for successful
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surgical intervention.

Common minimally invasive surgical intervention - cholecystectomy is the
most frequently performed laparoscopic procedure, despite the fact that the frequency
of injury to the bile ducts has increased as a result of the transition from traditional
surgical techniques. Which poses a serious threat to the patient's life [1-3, 7].

The useful model applies to medical equipment and to various fields of
medicine, namely: minimally invasive surgery, transplantology, combustiology,
plastic surgery, dentistry, surgical dentistry, maxillofacial surgery, etc.

One of the key points that ensure the above advantages of minimally invasive
surgery is the use of specialized medical equipment, the main task of which is
minimal traumatization of tissues, high adaptation to the requirements of
microsurgical operations, minimalism and high efficiency [1, 4, 6, 9].

Specialized surgical instruments for minimally invasive surgery allow the
operator to work efficiently in a limited space through a minimal incision on the skin.
Specialized surgical instruments for minimally invasive surgery allow the operator to
work efficiently in a limited space through a minimal incision on the skin. One of the
many tasks during surgery for various forms of cholecystitis is the need for effective
and minimally traumatic separation of tissues [3, 6, 8]. Minimal access procedures
typically take longer than conventional open surgery, resulting in reduced
productivity; the consequences of this may be undesirable for those responsible for
managing health care systems. This may be offset by reduced costs due to early
hospital discharge. However, despite this, the advantages of operative interventions
with minimal access are much greater [1-4].

Cholecystectomy is the most frequently performed laparoscopic procedure,
although it is accepted that the incidence of Prospective randomised comparisons of
open andminimal access surgery [1, 5, 7].

However, existing specialized tools are far from ideal and require improvement
and optimization. Therefore, the team of authors developed and proposed an
optimized device for minimally invasive tissue separation.

The proposed model applies to medical equipment and to various fields of
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medicine, namely: minimally invasive surgery, transplantology, combustiology,
plastic surgery, dentistry, surgical dentistry, maxillofacial surgery, etc.

The known device is a typical manipulator used in minimally invasive surgery,
consisting of two semi-conical parts with corrugated inner surfaces capable of
controlled, dosed closure [1-3].

The disadvantage of the known device is its insufficient manufacturability and,
as a result, insufficient clinical effectiveness. Using a known device for tissue
separation causes a number of inconveniences, which are as follows: in order to
successfully remove the tissue, it is necessary to carry out its precise grasping with a
manipulator, it is necessary to dose the force of clamping the tissues, the area of
grasping the tissue for separation is quite small and the manipulator often slips off,
traumatization of the surrounding tissues is possible, constant visual control over
separation, high probability of traumatizing vessels, etc. And also the impossibility of
controlling the thickness of the separated tissue flap.

The proposed device, due to the introduced technological solutions, eliminates
the aforementioned shortcomings of the known device and ensures optimization of its
manufacturability and clinical effectiveness. The structure of the proposed
hemispherical device with a limiting plate for minimally invasive tissue separation:
metal hemisphere, pointed working surface, fixation groove, cavity of the
hemisphere, limiting plate.

The task is carried out as follows: the device (manipulator) for removal
(separation) of tissue is a metal hemisphere with a cavity inside. The hemisphere,
along the edge, has a pointed working surface, which is used to separate tissues. On
the side opposite to the working rotation, there is a fixing groove, thanks to which the
device is attached to the end of the laparoscopic needle holder. A limiting plate is
placed on the inside of the working surface, which controls the thickness of the
separation of the selected tissues and prevents excessive traumatization of the
underlying tissues during the removal process.

The proposed hemispherical device for minimally invasive tissue separation

works as follows: the pointed working part of the hemisphere is applied to the tissue
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to be removed and translational movements along the separation zone and rotational
movements around the axis of the device are performed. In the process of separation,
the limiting plate ensures uniform removal of the selected tissues, when the thickness
and volume of tissue intake does not depend on the force of pressure of the device on
them.

So, the proposed hemispherical device with a limiting plate for minimally
invasive tissue separation has a number of significant advantages over the known
one, namely: it provides fast and effective removal of underlying tissues, significantly
reduces the possibility of traumatizing vessels, there is no constant need to grasp
tissues for separation, translational and rotational movements ensure uniform and
gradual separation, the speed of removal of necessary tissues significantly shortens
the duration of surgical intervention. And also, with the help of a limiting plate, it is
possible to control the thickness of the separation of the selected tissues and prevent

excessive traumatization of the underlying tissues.
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Osmotic diarrhea occurs when too many solutes, results from the presence of
osmotically active, poorly absorbed solutes in the bowel lumen that inhibit normal
water and electrolyte absorption. Certain laxatives such as lactulose and citrate of
magnesia or maldigestion of certain food substances such as milk are common causes
of osmotic diarrhea. An increased osmotic load can be measured in the stool. This
type of diarrhea ceases with fasting. Symptoms include stomach pain, bloating and
nausea, blood in your bowel movement, pus in your bowel movement, bowel
movements with color or consistency of tar high fever, dehydration.

Osmotic diarrhea is caused by the presence of poorly absorb luminal osmols
Eg: carbohydrates (lactose, sorbitol) material (magnesium salts) most common cause
of osmotic diarrhea is due to malabsorption of lactose derived from dairy products,
known as lactose intolerance. As described in Carbohydrate Digestion and
Absorption lactose must be cleaved into its component monosaccharides by lactase
before their absorption. In the absence of lactase, osmotically active lactose cannot be
absorbed and remains in the intestinal lumen, thus interfering with water resorption.
And also some bacterial infection such as salmonella and E. coli. Some drugs like
misoprostol, quinidine, colchicine, sorbitol, and cytotoxic agents, viral infection such
as noro virus and viral hepatitis.

Pathophysiology of the osmotic diarrhea

N Normally the driving force of fluid movement is ion or solute transport,

solute may be actively transported through cell membranes, water move between
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cells or through cell membrane channels (aquaporins).

O In osmotic diarrhea, the Gl epithelia cannot maintain an osmotic gradient
and cannot generate as high a Na or other ion gradient as the kidney can.

O Thus osmotic diarrhea is due to three factors

. Amount of ingested material containing non — absorbed solute.

. Volume of extra water needed to dilute the ingested material to
isotonicity.

. Volume of water accompanying the Na, Cl and other ions that

equilibrate across the gut epithelia.

Step 1:

Oral intake of a
concentrated solution
of a non-absorbable
solute, sorbitol.

150 mmoles of sorbitol
250 mis of volume
= 600 mM concentration
= 600 mOsms/I

Step 2:

Sorbitol diluted to
isotonicity by flow
of water across
leaky epithelium.

150 mmoles of sorbitol
250 mis of volume
= 600 mM concentration
= 600 mOsms/l

Step 3:

Salts move down
concentration gradient
accompanied by water
to try to equilibrate ion
concentrations.

150 mmoles sorbitol
500 ml volume

=300 mM

Pathophysiology of Osmotic Diarrhea
0 mV

. Duodenum

-7 mV
Lumen
H20
~Na=15~ I M Gut
K=90 Epithelial
Ci=20 Cells

Interstitial fluid Na=145

Blood K=5 Ha
Ci=100
Osmolality ~ 300

Pathophysiology of Osmotic Diarrhea

_Jejunum

150 mmoles sorbitol
500 ml volume

H20
=300 mM or mOsms/l
=Na=15~ 1 1 Gut
m""o Epithelial
Cells
Interstitial fluid Na=145
Blood K=5 H20
CI=100

Osmolality ~ 300

Pathophysiology of Osmotic Diarrhea

Jejunum

150 mmoles (150 mM) sorbitol
75 mmoles (75 mM) Na
75 mmoles (75 mM) CI

1000 ml volume =300 mm

Na, Cl Hz0
l 1 i i
K=90
CI=20
‘ H20 Na=145
Na, CI K=5
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Step 4: Pathophysiology of Osmotic Diarrhea
lleum (less leaky, better

able to maintain Na

gradient) reduces NaCl
concentration and

volume .
750 ml volume at 300 mM (mOsms/):
mmoles sorbitol 150 mmoles mM) sorbitol

;gom Na 3.5 W%M)N'

75 mmoles Cl =p  37.5mmoles (50 mM) CI

1000 ml volume Na,Cl  H20

=300 mM

Na, CI CI=100

Step5: Pathophysiology of Osmotic Diarrhea
Colon (fairly “tight”

and able to maintain

higher Na gradient)
further reduces NaCl

concentration and

volume . 600 ml volume at 300 mM (mOsms/l):
750 ml volume at 300 150 mmoles (250 mM) sorbitol
mM (mOsms): 15 mmoles (25 mM) Na
=% 15 mmoles (25 mM)Cl

150 mmoles (200 mM)
37.5 mmoles (50 mM) PaEL e

Na
37.5 mmoles (50 mM)

cl

Na=145
e K=5

Na, CI Cl=100

Pathophyslology of Osmotic Diarrhaa

Step 6:
Oral Input: Stool Output:
H00 ml volume
150 mmolax of rorbitol
260 ko of volumo 18 wemasaa e
« 600 MM concuntrution S8 oL

isEeen
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The goals of pharmacotherapy for reactive arthritis (ReA) are to reduce
morbidity, to prevent joint damage, and to alleviate extra-articular disease.
Nonsteroidal anti-inflammatory drugs (NSAIDs) are the mainstays of therapy for
joint symptoms. Other types of agents used to treat ReA or its extra-articular
manifestations include corticosteroids, antibiotics, and various disease-modifying
antirheumatic drugs (DMARDS).

Nonsteroidal Anti-inflammatory Drugs (NSAIDs)

Aspirin (Ascriptin, Bayer Aspirin, Bayer, Bufferin, Ecotrin Arthritis Strength)

Aspirin is a short-acting anti-inflammatory agent with rapid absorption in the
proximal gastrointestinal (GI) tract. It is optimally effective only when stable serum
levels of 150-250 pg/L are achieved after 3-5 days of treatment. Serum aspirin levels
can be checked after 5-10 days of treatment. Maximal anti-inflammatory action is
generally achieved within 2-4 weeks, with some further benefit occurring up to 3
months.

Ibuprofen (Motrin, Advil, NeoProfen, Addaprin)

Ibuprofen inhibits inflammatory reactions and pain by decreasing prostaglandin
synthesis.

Indomethacin (Indocin)

Indomethacin is the NSAID of choice in ReA; however, other NSAIDs are
often effective as well. It is rapidly absorbed; metabolism occurs in the liver via

demethylation, deacetylation, and glucuronide conjugation. Indomethacin inhibits
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prostaglandin synthesis; it is also a potent COX inhibitor, and this action may
decrease local production of arachidonic acid—derived chemotactic factors for
eosinophils present in sebum.

Naproxen (Naprosyn, Aleve, Naprelan)

Naproxen is used for relief of mild-to-moderate pain and is available in both
short-acting and long-acting forms. It inhibits inflammatory reactions and pain by
decreasing the activity of COX, which is responsible for prostaglandin synthesis.

Diclofenac (Voltaren, Cataflam XR, Zipsor, Cambia)

Diclofenac inhibits prostaglandin synthesis by decreasing COX activity, which,
In turn, decreases formation of prostaglandin precursors.

Corticosteroids

Prednisone (Rayos)

Prednisone may decrease inflammation by reversing increased capillary
permeability and suppressing PMN activity the activity of polymorphonuclear
leukocytes (PMNSs).

Hydrocortisone valerate (CortAlo, TheraCort, U-Cort, Westcort)

Topical corticosteroids are adrenocorticosteroid derivatives suitable for
application to skin or external mucous membranes; they have mineralocorticoid and
glucocorticoid effects, resulting in a nonspecific anti-inflammatory activity.

Keratolytic Agents

Salicylic acid topical (Calicylic, Aliclen, Keralyt, Salkera, Salvax)

Topical salicylic acid, by dissolving intercellular cement substance, produces
desquamation of the horny layer of the skin, without affecting the structure of viable
epidermis.

Antibiotics

Erythromycin (EryPed 200, E.E.S. 400, Ery-Tab, PCE)

Erythromycin inhibits bacterial growth, possibly by blocking dissociation of
peptidyl tRNA from ribosomes, causing RNA-dependent protein synthesis to arrest.
It is indicated for treatment of infections caused by susceptible strains of

microorganisms (eg, Mycoplasma pneumoniae and Staphylococcus, Streptococcus,
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and Chlamydia spp) and for prevention of corneal and conjunctival infections.

Erythromycin ophthalmic (Romycin, llotycin)

Erythromycin inhibits bacterial growth, possibly by blocking dissociation of
peptidyl tRNA from ribosomes, causing RNA-dependent protein synthesis to arrest.
It is indicated for the prevention of corneal and conjunctival infections.

Ciprofloxacin (Cipro, Cipro XR)

Ciprofloxacin is the drug of choice for obtaining improvement in clinical
parameters (except joint involvement) in postenteric ReA. It is a bactericidal
antibiotic that inhibits bacterial DNA synthesis and, consequently, growth by
inhibiting DNA gyrase in susceptible organisms.

Tetracycline

Tetracycline is used to treat gram-positive and gram-negative infections, as
well as mycoplasmal, chlamydial, and rickettsial infections. It inhibits bacterial
protein synthesis by binding with 30S and possibly 50S ribosomal subunits.

Doxycycline (Adoxa, Doryx, Vibramycin)

Doxycycline is used to treat infections caused by susceptible gram-negative
and gram-positive organisms, in addition to infections caused by susceptible
Chlamydia, Rickettsia, and Mycoplasma organisms. It inhibits protein synthesis and
thus bacterial growth by binding to 30S and possibly 50S ribosomal subunits of
susceptible bacteria.

Minocycline (Minocin, Solodyn)

Minocycline is used to treat infections caused by susceptible gram-negative
and gram-positive organisms, in addition to infections caused by susceptible
Chlamydia, Rickettsia, and Mycoplasma organisms. It inhibits protein synthesis and
thus bacterial growth by binding to 30S and possibly 50S ribosomal subunits of
susceptible bacteria.

Azithromycin (Zithromax, Zmax)

Azithromycin is used to treat mild-to-moderate microbial infections.

Sulfasalazine (Azulfidine EN-tabs, Sulfazine, Sulfazine EC). Sulfasalazine is

used as a second-line therapy to treat ReA that is not controlled with NSAIDs alone.
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It is a conjugate of the salicylate 5-aminosalicylic acid (5-ASA) and the sulfonamide
sulfapyridine (linked by an azo bond). Sulfasalazine is primarily excreted in the urine
unchanged. Most of the 5-ASA remains in the colon and is not absorbed.
Sulfasalazine acts locally to decrease the inflammatory response in the joints and
systemically inhibits prostaglandin synthesis and folate metabolism.

Vitamins, Fat-Soluble

Calcipotriene (Dovonex, Calcetrene, Sorilux)

Calcipotriene is a synthetic vitamin D-3 analogue that regulates skin-cell
production and development. It is available as a 0.005% cream, ointment, or solution.

Antineoplastic Agents

Azathioprine (Imuran, Azasan)

Azathioprine may be used alone or as a steroid-sparing agent. It antagonizes
purine metabolism and inhibits synthesis of DNA, RNA, and proteins. Azathioprine
may decrease proliferation of immune cells, thereby reducing autoimmune activity. It
Is used more commonly for ReA and psoriasis. Thiopurine methyltransferase levels
should be checked before azathioprine is used.

Methotrexate (Trexall, Rheumatrex)

Methotrexate is an antimetabolite that is indicated for the symptomatic control
of severe ReA and severe, recalcitrant, disabling psoriasis. It is also used alone or in
combination with other anticancer agents in the treatment of advanced mycosis
fungoides and cancer of the head, neck, or lung, particularly those of the squamous
cell and small-cell types.

Antimalarials

Hydroxychloroquine (Plagquenil)

It is not clear how hydroxychloroquine works. It is known to interfere with
TLR signaling, inhibit chemotaxis of eosinophils neutrophils, and impair
complement-dependent antigen-antibody reactions. A 200-mg quantity of
hydroxychloroquine sulfate is equivalent to 155 mg of hydroxychloroquine base and
250 mg of chloroquine phosphate.

Retinoid-like Agents
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Isotretinoin (Absorica, Claravis, Myorisan, Zenatane)

Oral agent used to treat serious dermatologic conditions. It is a synthetic 13-cis
isomer of the naturally occurring tretinoin (trans-retinoic acid), and both agents are
structurally related to vitamin A. Isotretinoin alters the pattern of keratinization,
reduces bacterial flora, and has an anti-inflammatory effect.

A US Food and Drug Administration (FDA)—-mandated registry is now in place
for all individuals prescribing, dispensing, or taking isotretinoin. This registry aims to
achieve further decreases in the risks of pregnancy and other unwanted and
potentially dangerous adverse effects during a course of isotretinoin therapy.

Acitretin (Soriatane)

Acitretin is a retinoic acid analogue, similar to etretinate and isotretinoin.
Etretinate is the main metabolite and has similar clinical effects. Acitretin's
mechanism of action is unknown.

Tumor Necrosis Factor Blockers

Infliximab (Remicade)

Infliximab is a chimeric IgG1x monoclonal antibody that binds specifically to
the soluble and transmembrane forms of TNF-a and inhibits the binding of TNF-a. to

its receptors.
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Beryn. Amnanmiz CTaTUCTMYHMX TOKa3HUKIB  (IKcallli aJIKOTOJIBHOTO Ta
HAapKOTUYHOI'O CIT'SHIHHS Yy BOAIIB CBiAYUTh, 0 B 2020 poui Oyn0 BHUSBIEHO
129 480 oci6 B 2021 pomi - 133 289 oci6 a B 2022 - 134 520 oci® B HeTBepe3OMy
ctani. [Ipu oMy, B 2021 pori 11e ctano npuarHow 5 019 1opoxKHBEO-TPAHCTIOPTHUX
npuro B sakux 113 oci0 3arunyno ta 1072 6yno tpaBMoBaHo. B 2022 porii 3arunyna
91 ocoba, a 1031 3a3mHanu TpaBM. 3mayiocs © HE3HAYHE 3HM)KCHHS YHCEIBHOCTI
3aru0aMX Ta TPAaBMOBAHMX MA€ CBIAYWTH NPO TOKPAILIECHHS CHUTyallli, OJHaK
HACIpaB/i, BOHA JIMILIE NOTIpIIMIACS, a/pKe y 3BITHOCTI BIACYTHI CTaTUCTHYHI
MOKa3HUKU 3 TUMYACOBO OKYIIOBAaHUX TEPHUTOPIN Ha yac OKymallii Ta TUX, SKi 3apa3s
okynoBaHi. KpiM Toro, 3HayHO 3MeHIIMIAcs KIJIbKICTh TPAHCHOPTHUX 3aco0iB Ha
aBTONLIAXAX, IO TOB’A3aHO 3 iX BTPATOI, EMIrpaIli€l0 yKpaiHIlIB 3a KOPJOH Ta
PI3KUM 3pOCTaHHS BapTOCTI MalibHOrO. T0OTO BiliHA B VYKpaiHi Ta TOCTIHA
cMepTesbHA 3arpo3a JIsl MePECiYHNX TPOMAISH JIUIIE CIPUSIOTH 3pOCTAHHIO JaHUX.

Meta podotu. besnieka pyxy Ha aBTONILISXaX 3aJIEKUTh HE JIMIIE BiJl SKOCTI
JIOPOXKHBOTO TOKPUTTSI, CTaHy TPAHCIOPTHUX 3ac00iB, KOHTPOJIO IIBUIKICHOTO

pexumy, a i Bia ¢gizuuHoro crany Bojia. Kabiner MiHicTpiB YKpaiHu BHIC 3MIHU 10
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MOPSJKY HAaNpaBlIEHHS BOAIIB TPAHCIOPTHUX 3aco0iB A MPOBEAEHHS OIJSAY 3
METOI0 BHSIBJICHHS CTaHy aJKOTOJIbHOTO, HAPKOTHYHOTO YW 1HIIOTO CI’SIHIHHA a0o0
nepeOyBaHHS T[] BIUTMBOM JIKAPCHKUX MpenapaTiB, IO 3HIKYIOTh YBary Ta
MIBUIKICTh PEAKIlii, 1 MPOBEACHHS TAaKOro Orsimy. MeTor poOOTH CTaio pO3TIIsd
0CO0JIMBOCEH 3aCTOCYBAHHS IaHUX 3MiH.

Marepianu Ta Meroau. B VYkpaiHi BCTaHOBJIEHHS CTaHy ajKOTOJHLHOTO
CII'SIHIHHSI perjaMeHToBaHe «IHCTpyKIli€l0 Npo TMOPSIOK BHUSBICHHS Yy BOJIIB
TPAHCIOPTHUX 3aCO0IB 03HAK AJKOTOJILHOTO, HAPKOTUYHOTO YM 1HIIOTO CIT SHIHHS
abo mepeOyBaHHS MiJl BIUIMBOM JIIKAPCHKUX IpeMNapariB, 10 3HWXKYIOTh yBary Ta
MIBUJKICTh peakiii» [1]. 3rigHO SKOi 03HAKaMHM AJIKOTOJBLHOTO CII’SIHIHHS €: 3amax
QJIKOTOJII0 3 MOPOKHUHU POTa, MOPYIIEHHS KOOpAMHALII PYyXiB, HOPYIIEHHS MOBH,
BUpPAXEHE TPEMTIHHS MaJbLIB PYK, pi3Ka 3MiHA 3a0apBJICHHA LIKIPHOTO MOKPHBY
00JIMyYsl, TTOBEIHKA, 110 HE BIJAMOBIAA€ OOCTAHOBII, 2 HAPKOTUYHOTO — HASBHICTH
OJIHI€1 YU JEKUTBKOX O3HAK CTaHY aJIKOTOJIBHOTO CI’sIHIHHS (KpIM 3amaxy ajakoroJro 3
MOPOXKHUHU POTA, 3BY>KEH1 UM Jy’K€ PO3IIMPEHI 31HUII, SIKI HE pearyrTh Ha CBITJIO,
CIIOBUIBHEHICTh a00 HAaBIIAKM IiJBUINEHA »BaBICTh UM PYXJMBICTh XOJH, MOBH,
MOYEPBOHIHHA 001MYYsl 200 HempupoaHa OMiICTh. | SKIIO BCTAHOBJIEHHS CTaHY
AJIKOTOJILHOTO CIT’SIHIHHS 3/JIMCHIOETBCS Ha MIACTaBl OIJISAAY, SIKHH ITPOBOIUTHCS
3riTHO 3 BUMOTaMH Ii€i [HCTpYKINi MOMIEeNChKUM 3 BUKOPUCTAHHSIM CHEIllaTIbHUX
TEXHIYHUX 3aco0IB — aJKOTECTEepiB, TO HAPKOTHYHOTO MOXJIMBE JIMIIE B
CHeIiagi30BaHii MeIUYHIN yCTaHOBI, MEPENIK IKUX YITKO 3aTBEPIKEHUM.

VY pa3i BIAMOBHM BOJiSl TPAHCIOPTHOTO 3ac00y BiJ MPOXOJKEHHS OTJsay Ha
CTaH CIT'SIHIHHS Ha MICIl 3YNMHKH TPaHCHOPTHOTO 3aco0y abo ioro He3roau 3
pe3ysbTaTaMu OIJISAY, MPOBEACHOTO MOMIIEHCHKUM, TaKUW OIJIsA MPOBOJUTHCS B
HaOMMKYOMY 3aKjiajJi OXOPOHM 3JI0POB’S, SKOMY HaJaHO IIpaBO Ha KOro
npoBeneHHs. llopsaok HampaBieHHs Ha JaHe JOCTIKEHHS OyJjo 3aTBEpIKEHO
noctaHoBoro KaGinery MinictpiB Ykpainu Bim 17 rpymus 2008 p. Ne 1103
(Odimitinmii BicHuk Ykpainu, 2008 p., Ne 98, ct. 3241; 2015 p., Ne 55, cr. 1804,
Ne 90, ct. 3023), no sikoi [locranoBoro Kabinery MinictpiB Ykpainu Big 20 ciuns

2023 p. No 57 Oyno BHECeHO 3MIHM IIOJI0 TOPSAKY HamNpaBJiCHHS BOJIIB
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TPAHCIIOPTHUX 3aco0iB JJii TPOBEACHHS OISy 3 METOI0 BHSBJICHHA CTaHY
QJIKOTOJIFHOTO, HAPKOTUYHOTO YH 1HIIOTO CI’SIHIHHS a0o mepeOyBaHHS MiJl BIUTMBOM
JIKapChKUX IIpernapartiB, 10 3HUXKYIOTh yBary Ta IIBUJKICTh pPeakilii 1 MpoBEICHHS
TaKoro orusany [2].

Tox, 3rimHo HoBoi IlocranoBu, 3miHeHo HactynHe: 1. Orisg Ha cTaH
CIUSIHIHHSL TPOBOJUTHCS HAa MICIIl 3YNMHUHKM 3 BHKOPUCTAHHSAM CHEIlabHUX
TEeXHIYHUX 3ac00iB (3aKOHOJABYO PEryJIhOBAHUX 3aCO0IB BHUMIPIOBAJIIBHOI TEXHIKH,
AK1 BIJNOBIJAIOTH BHUMOTaM 3aKOHOJABCTBA IPO METPOJIOTII0 Ta METPOJIOTIYHY
TisTbHICTE). 2. O Ha MICII 3yMUHKKA TPAHCIIOPTHOTO 3ac00y MPOBOIUTHCS 13
3aCTOCYBAaHHAM TEXHIYHMX 3aco0iB Bijeo3amucy, a B pa3l HEMOXJIHBOCTI
3aCTOCYBaHHS TaKWX 3acO0IB - y MPUCYTHOCTI JIBOX CBIJKIB. Matepianu Bifeo3anucy
000B’SI3KOBO JIOJIYHAIOTHCS 10 MPOTOKOJIY MPO aAMIHICTPATUBHE MPABOMOPYIIEHHS.
3. V pasi BimMoBH BoAis T3 Bij MpOBEACHHS OISy B 3aKjiaji OXOPOHU 3/I0POB’s
MOMIIEHChKUNA 13 3aCTOCYBaHHA TEXHIYHMX 3aco0iB  Bijeo3amucy, a Bpasl
HEMOKJIMBOCTI 3aCTOCYBAHHSI TaKUX 3acO0IB B MPHUCYTHOCTI JBOX CBIJKIB CKJIAJa€
IPOTOKOJ TPO aJAMIHICTpAaTHUBHE MPABONOPYLIEHHS, Y SKOMY 3a3Hayae O3HAKU
CII’SIHIHHSA 1 J1i BOAIS IIOAO0 YXWJIEHHA Bia gorasay. 4. Orasg BoAis TPaHCIOPTHOIO
3aco0y B 3aKiiaJii OXOPOHHU 3J0POB’S MPOBOAUTHCS B OYyIb-IKHUH Yac 100 13
3aCTOCYBaHHSAM CIEHIATIbHUX TEXHIYHUX 3aco0IB (3aKOHOJABYO PEryIbOBaHUX
3ac001B BHUMIPIOBAJIbHOI TEXHIKH, SIKI BIAMOBIJAIOTh BUMOTaM 3aKOHOJABCTBAa IMPO
METPOJIOTIIO Ta METPOJIOTIUHY JISITBHICTB).

CkiazaHHd MPOTOKOJNY MPO aAMIHICTpATUBHE MPABOMNOPYIICHHS OO
KepyBaHHS TPAaHCHOPTHUMH 3aco0amu ab0 cyaHaMHu oco0aMmHu, Kl NMepeOyBarOTh Y
CTaHl aJKOTOJIbHOI0, HApKOTHYHOIO YH IHINOTO CII'SHIHHS a0 MmiJg BIUIMBOM
JKApChKUX TMpenapariB, M0 3HWXKYIOTh 1X yBary Ta IIBUAKICTh peakuii (cT. 130
KVYnAIl) moxnuBe Ha mijcTaBi nmopymeHHs 1. 2.5 [IpaBun 1opoxHBOTO pyXy, KOJIA
BOJIM BIIMOBUBCSA BIJl NPOXOKEHHS OIJIsAY, aJyke BiH TMOBHHEH HAa BHUMOTY
MOJIIEUCHKOTO MPOUTH B YCTAHOBJICHOMY MOPSAKY MEAUYHHUA OIJISA 3 METOIO
BCTAHOBJICHHSI CTaHy aJKOTOJIbHOTO, HAPKOTHMYHOTO YH IHIIOTO CITSHIHHA a0o

nepeOyBaHHS TiJ BIUIMBOM JIIKAPCHKUX TMpenapariB, 10 3HIKYIOTh yBary Ta
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MIBUAKICTh peakuii. AGo x Ha mijacTaBl mopyuieHHs a. 2.9 a IlpaBun 10poKHBOTO
pyXy, Konu OyJI0 BCTaHOBJIEHO, IO BOJAIM KepyBaB y CTaHl CII’SHIHHA, aJKe HOMY
3a00pOHAETbCS  KEpyBaTH TPAHCIOPTHUM 3acO00M y CTaHl  aJKOTOJILHOTO,
HApPKOTUYHOTO YM 1HIIOTO CIT’siHIHHA a00 mepeOyBaHHS MiJ BIUIMBOM JIIKapCHKHX
npenaparis, 10 3HUKYIOTh YBary Ta MIBHAKICTh peakiii [3].

Pe3yabTatu Ta odroBopennsi. Hososeenenns Kabinery MinicTpiB Ykpainu
(bakTUYHO 3000B’s3y€ MOMIIENCHKOTO MPOBOAMTU Aii 13 3aCTOCYBaHHSIM TEXHIYHHUX
3ac00iB BIJIEO3aNUCy, AK€ 4YEpPryBaHHsS TMAaTPyJs MOXKJIUBE TIPU CIPaABHOMY
CHOPS/KEHHI J0 SKOTO BIJHECEHO 1 HarpyaHy Bigeokamepy. Marepiaiam
BiJico3amucy, SKI  JOJY4alOThCAd JI0 MPOTOKOIY MpPO  aJMIHICTpaTUBHE
MIPaBOMOPYILICHHS, PO3TISAAIOTECS CYJIOM 1 IM MOJXKHA HAJlaTh E€KCIEPTHY OILIHKY.
Opnnak, B YKpaiHI BCTaHOBJICHHSI €KCIIEPTOM CTaHy CIISIHIHHS MOXJIMBE JIUIIE
IUIIXOM  O€3IMOCEPEeIHbOr0  OTJIAAY IMiJi EKCHEPTHOIO Ta 3 BHUKOPUCTAHHSIM
CHeliaJbHUX TEXHIYHUX 3ac001B — aJKOTeCTepH, aHaiizaTopu, Tomro. Ille Oinbia
CKJIQJIHUM € BCTAHOBJICHHS HApKOTUYHOTO CITSIHIHHS, a/pKe HOro IlarHOCTHKA
noTpedye He JuIIe KIIHIYHOTO OTJisiay, a W JTaOOopaTOpPHOrO BH3HAYEHHS BMICTY
HApPKOTUYHOI peYOBUHU B opraHizmi. OmHak, Temnep Ais CKIaAaHHS MPOTOKOIY PO
aMIHICTpATHUBHE MPABOMOPYIICHHS IOCTATHHO BIAMOBH BOJiS BiJl IPOBEICHHS
OTJISiy B 3aKiajii OXOpOHW 37M0poB’s. JlaHa BizmMOBa (IKCYEThCS NUISIXOM
BIJIEO3AINKCY, @ B Pa3l HEMOXJIMBOCTI 3aCTOCYBaHHSI TaKMX 3aC00IB B MPUCYTHOCTI
IBOX CBiJIKiB. TOOTO 3aKOHO/IaBeIlb CIPOCTUB JOBE/ICHHS MPABOMOPYIIICHHS B TaAKUX
BUMAJKaX, HE OOTSIKYIOUM cebe eKCIepTHU3aMu, a MOKJIABIIM MPOBHHY BIIpa3y Ha
Bomiss. ToMmy 3apa3 BOAISIM, SKHX MIJO3PIOIOTH Y BKUBAaHHI AJKOTONIO YH
MICUXOAKTUBHUX PEYOBHH 32 KEPMOM, HEOOX1THO TIaM’siITaTH, 110 Oyab-sKa BIIMOBA B
OTJISA[Il, TECTyBaHHI, CJiAyBaHHI JO0 MEIMYHOrO 3akjiaay OyJae aBTOMAaTHYHO
BBaXkaTucs npoBuHOIO 32 cT. 130 KYnAIL

BucnoBku. TakuM 4YHWHOM, HOBOBBEICHHS IIOJI0 BH3HAYCHHS TMOPSIAKY
QJIKOTOJIBHOTO Ta HAPKOTUYHOTO CII'SIHIHHS BOJIIB TepeadadaroTh, 0 Oyab-sKa
BI/IMOBa B TIPOIIEypl MIarHOCTUKHU CI SHIHHS, sika Temep Mae OyTu 3adikcoBaHa

IUISIXOM BIJI€03aINCy, pO3MIsIa€Thes sk mpoBrHa 3a cT. 130 KYnAIL
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CIIMCOK BUKOPUCTAHUX JIKEPEJI:

1. Hakaz Noe 1452/735 Big 09.11.2015 , 3apeectpoBano B MIO VYkpaiau
11.11.2015 p. 3a Ne 1413/27858 «llpo 3ameepoicenns iHCmMpyKyii npo nopsook
BUABNEHHA Y 80016 MPAHCNOPMHUX 3ACO0I8 03HAK ANKO20JIbHO20, HAPKOMUYHO20 YU
[HUWO020 Ch’aHiHHA abo nepebysanHs Ni0 B6NIUBOM JIIKAPCObKUX Npenapamis, wo
SHUMNCYIOMb yeazy ma WBUOKICMb peaxyii. Buityueno 3:
http://zakon.rada.gov.ua/laws/show/z1413-15#Text.

2. [ToctanoBa KMV Big 20.01.2023 p. Ne 57 “Ilpo eHnecenHs 3miH 00
Ilopsoky uanpasnenus 600ii6 MpAHCNOPMHUX 3Ac00i8 015 NPOBEOeHHs 027150 3
Memol0 GUABNEHHs. CINAHY ANKO20AbHO20, HAPKOMUYHO20 YU [HWO020 CH AHIHHA a00
nepebysanHs Ni0 BHIUBOM JIKAPCLKUX Npenapamis, wjo 3HUNXCYIOMb Yeazy ma
weuokicme  peakyii, 1  nposedeHHs  makoz2o 02110y  BuinyueHo - 3:
https://document.vobu.ua/doc/17128

3. [ToctanoBa KMV Bix 10 sxoBtHs 2001 p. Ne 1306 «lIpo Ilpasuna

00podcHbo20  pyxy». I3 3miHaMM 1  JONOBHEHHsMHU.  Buiyueno 3

https://zakon.rada.gov.ua/ laws/show/1306-2001-%D0%BF#n16
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https://zakon.rada.gov.ua/

B3AEMO3B'SAA30K MI’K IYKPOBUM JIABETOM 2-I'0O TUITY TA
BPOHXIAJIBHOIO ACTMOIO

B'ton Tersina IBaniBHa

PhD, acucrenT xadeapu 3araibHOT IPAKTUKH
CIMEWHOI MEJUITMHU Ta BHYTPIIIHIX XBOPOO
Mapuenko Anacracis CepriiBHa
AcucTeHT Kadeapu 3arajJbHOl IPAKTUKA
ciMEIHOT MEUIIMHH Ta BHYTPIIIHIX XBOPOO
I'ymaneus Kapuna PomaniBua

Hamenko I'1i0 IropoBuu

IHoepinos /Imurpo CepriiioBuu

CTYJEHTH

XapKiBChbKHI HAI[IOHAIbHUN METUYHUN YHIBEPCUTET
M. XapkiB, YKpaina

AxktyanbHicTb. [lykpoBuii niadet 2-ro tumy (CJl 2-ro tumna) 6ararodaxropHe
3aXBOPIOBAHHS, IS SIKOTO XapaKTEPHE 3HWKEHHS UYTIWBOCTI KIITHH OPTaHI3MY 0
1HCYIIIHY Ta mopyuieHHs Horo cekperii. bpouxiansHa actma (BA) € rereporenHum
3aXBOPIOBAHHSAM, TPU SKOMY BHHHUKAE XPOHIYHWW 3aMalbHUA TIpomec Ta
rineppeakTUBHICTh AUXATBHUX ILJISAXI1B.

BbponxianbHa acTMa sik IepBUHHE 3aXBOPIOBAHHS JUXAJbHOI CUCTEMHU BCEOIYHO
BUBYAJIOCS, MPOTE B XOAl JMOCTIIKEHb OYJ0 BU3HAYEHO, IO acTMa Ma€ TICHUM
B3a€EMO3B'SI30K 3 PI3HUMH CYIyTHIMH TIQTOJIOTISIMH, 30KpeMa 3 OXXHUPIHHAM 1
IyKpoBUM fAiabetoM. Ha nanuit MOMEHT y CBITI HamuyeThes 339 MUTBHOHIB XBOPHX 3
OpoHx1allbHOIO acTMor0, 463 Minbiionn mamieHTiB 3 /] 1 650 MinbiloHIB XBOpUX 3
oxkupiHHAM. KiTBKICTh MAaIli€HTIB, MO0 CTPaXAAIOTh HA Il MATOJOTIi, HEYXWIHHO
3pocTac.

[TepenbayaeThes, MO OKUPIHHS € BAXKIMBUM (HaKTOPOM Y PO3BUTKY acCTMH Ta
[ 2-ro Tumy, mpoTe NATOTEHETUYHUN MEXaHi3M 3aJMIIA€TbCS HEIOCTaTHBO
BHUBYCHHM.

CynyTHI TaToJIOT1i BIUIMBAIOThH K HA Tepamito OpOHXIaJIbHOI aCTMH, TaK 1 Ha

MPOTHO3 3axBOpiOoBaHHSA. KpiM TOTO, BOHM BIUIMBAIOTH HA KOHTPOJIb MATOJIOTII,
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3HIKYIOTh SIKICT KHUTTS MAalll€HTA Ta MiIBUIYIOTh KIJTbKICTh 3BEPHEHD 32 METUYHOIO
JOTIOMOTOI0.

JlaHi acmeKTH apryMeHTYIOTh HEOOXIIHICTh B aHaIi31 B3a€MO3B'sI3Ky MK I]]
2-r0 Ty Ta OPOHXIaJTbHOIO aCTMOI0. BHBUEHHS MAaTOT€HETUYHUX MEXaHI3MIB, IO
MOSICHIOIOTh II€H 3B'SI30K, MOXE MOKPAIIMTH KOMIUIEKCHUM MiIXiAg A0 Tepamii
[IATOJIOT1N Ta IMIABUIINTH SKICTH KUTTS I1AI[1€HTIB.

Merta. [locniguti 0cOOIMBOCTI B3a€MO3B'SI3KY MIXK IIYKPOBHM Jia0eToM 2-TO
TUITY Ta OPOHX1AIBHOIO aCTMOIO.

Marepiaim Ta ™meroau. byB mpoBeneHuit BceOIYHHMII OIJIAN Ta aHami3
HAayKOBHUX CTAaT€d 3 NUTaHb B3Aa€MO3B’SI3KY JBOX JOCIIUKYBAHMX MATOJIOTIH
OpOHX1aJIbHOT aCTMHU Ta IyKPOBOTO J11a0€Ty.

Pe3yabTartu. OXHpIHHS € XPOHIYHOIO MATOJIOTIE0, IO MPOBOKYE PO3BUTOK
CHUCTEMHOI'O 3allajJieHHs], SKe, y pa3l HOoro MpHUCYTHOCTI, € KJIIOYOBOIO JAHKOKO Y
B3aemMo3B's3ky [IJ[ 2-ro tumy ta OponxianbHOi actMu. Ilpu B3aemomii HagMipHOI
KUIBKOCTI JIIMIJIIB B KPOBI Ta 3aMajIbHOTO MPOLIEC Y AMXAIbHUX 1UIsAxax npu bA moxe
crpusata po3BuTky L1/ He3anexHo Big 3miau IMT.

VYToBUIbHEHE CHUCTEMHE 3alajieHHST MpU  OXKHUPIHHI  XapaKTEPU3YETHCS
MIBUILEHHSAM PIBHS MapKepiB 3amajieHHs, 10 CIPHUS€ PO3BUTKY METaOOJIIYHOI Ta
IMYHOJIOT1YHOT JAMCPEryJsilii, 30UIbIIYIOYM PU3UK BHUHUKHEHHS IHIIUX MaTOJOTIH,
TaKHUX K CEpLIEBO-CYAMHHI 3aXBOPIOBAHHS, A1a0€T.

OXUpIHHS CIPHUS€ PO3BUTKY PE3UCTEHTHOCTI O 1HCYJIHY Ta BHUKIUKAE
aKTHUBAI[II0  3amajdbHUX KITUH. [IpoBOKye 3MIHM pIBHIB  LHUPKYJIIOHYUX
aJINTIOHEKTUHY, JICNTHHY Ta PE3UCTHHY aTUNOLUTAMH, SIKi MOXYTh BHCTYIaTH B POJIi
PETYIIIOIYO0I JJAHKU MK €HIOKPUHHOIO Ta IMyHHOIO CHCTEMaMH, 3aliMaloui BaXJIMBE
MICIIE Yy B3a€MO3B'A3KY MIXK OKMPIHHAM, acTMOIO0 Ta aiabetoM. JlenTuH cropusie
PE3UCTEHTHOCTI 10 1HCYJIIHY 1 BB@XXA€ThCSA OJHIEIO 13 CIOMYYHHX JIAaHOK MIX
OKUPIHHSM, PE3UCTEHTHICTIO 10 1HCYJIHYy Ta arepockiepo3oM. Hapmaku,
aJUTMIOHEKTUH 3HIDKYE JIMIAHY €MHICTh aJMUIOIMUTIB, 1Hr10y€e HEOTTIOKOTECHE3 Y
MEYIHIll Ta MiABUIIYE YYTIUBICTD KIITHH JI0 i1 1HCYJIIHY.

[NinepnenTuHeMis, Tineppe3UCTUHEMIS Ta HUXKYI KOHUEHTpAIll aJUOHEKTUHY

47



BUSIBJISIIOTHCS Y marfieHTiB 13 [1J] 2-ro Tumy ta actMoro.

CucrtemHe 3amajieHHs TpPHU OKUPiHHI, 0COOJMBO a0JOMiHATBHE OXKHPIHHS, €
BOXJIMBUM MapamMeTpoM Ui BU3HAYEHHS 1HIIMX METAa0OJIIYHUX CTaHIB, TaKUX SIK
MEeTa0OIIYHUN CHHIPOM, KU MOKe OyTH CIIOTYyYHOIO JAaHKOIO Mixk acTMoto Ta [1/]2.
JlokazaHuil 3B'S30K OXUPIHHS, PO3CISTHOTO CKJIEPO3y Ta 3aXBOPIOBaHb JUXATbHUX
nuIsIXiB. AcTtma Oe3rocepeHbO IMOB'si3aHa 3 JIUCIIIIIEMIEI0, PE3UCTCHTHICTIO 0
IHCYJiHy, TINEpIHCYNTIHEMI€I0 HaBiTh 3a BIACYTHOCTI OXHpiHHA. Bupaxene
3amajieHHs] >KMPOBOI TKAHWHHM, PE3UCTEHTHICTh 1O 1HCYJIHY, CT€aTO3 IEYiHKH,
JTUCTIMIAEMIsl Ta YacTi 3MIHU TIPH OXUPIHHI BUSBISIOTHCS TAKOX TPHU CTaHax 3i
3HUKEHOIO JKUPOBOIO MAaCOI0, TAKUX SIK JIITOAUCTPOPis.

[Nnepriikemis Ta rinepiHCyIiHeMIs € XapaKkTepHUMU TUISt
1HCYJIIHOPE3UCTEHTHOCTI Ta MPUCYTHI NpU po3cissHOMY ckieposi uu L/ 2-ro tumy.
Bucokuit piBeHb IIIOKO3U ab0 IHCYNIHY B JIETEHAX cIpusie mpodideparii Ta
nudepeHiitoBanHi0 (i0po0IacTiB, MO MPU3BOAWTE J0 BIAKIAJCHHS KOJareHy Ta
PEMOJICTTIOBAHHS JAUXAJbHUX MUIAXIB, CIPUSIOYM 3HIKCHHIO (QYHKINI JIETeHb Y
MMAII€HTIB 3 11a0ETOM.

3MIHM B aJIbBEOJSIPHUX Kamluisgpax 1 JIEr€HEBUX apTepiojiax, XPOHIYHE
cimaboBUpaKeHE 3amalieHHs,, BereTaTMBHA HEBPOMATiA 1 BTpaTa eJIacTUYHOCTI,
BTOPUHHA IO BIAHOUIEHHIO O TJIIKO3WIIOBAHHS KOJAreHy JIET€HEBOI MapeHX1MH
TaKOX € MEXaHI3MaMH, SKI BKa3ylTb, IO TINEPriikeMis Ta TiNepiHCYJIIHEMIs
BIIMOBIATBHI 32 3HIKCHHS JICTEHEBOI (DYHKIIIT, 110 CIIOCTEPIraeThCsl y MAIlIEHTIB 13
LIYKPOBUM J1a0E€TOM.

[HCYNIHOPE3UCTEHTHICTh, TINEpPrIiKeMis Ta Jla0eT 4YacTo 3yCTPIYaroThCs Yy
MAIll€HTIB 13 3aroCTPEHHSM acTMHU, OCOOJMBO TPHU BHUKOPHCTAHHI CHUCTEMHUX
KOPTUKOCTEPOi/liB. PeKOMEHAY€eTbCsI TMEpeBaXHE BUKOPUCTAHHS  IHTAIALIAHUX
CTEpOi/IiB y OLIBII BUCOKHX J03aX, IO JJO3BOJISIE 3aMI00ITTH HEAOCTATHOCTI KOHTPOJIIO
TJIIKeMIi, OCKUIBKM BUKOPUCTAHHS CUCTEMHHUX KOPTUKOCTEPOINIB MOKE TIPU3BECTHU 10
rinepriikemMii a0 3HWKEHHS KOHTPOJIIO TIIIKEeMii, 110 MOTIM MOTpedye nepexoay Ha
1HCYJIIHOTEpailo.

BruiuB cucTeMHUX TIIFOKOKOPTUKOIAIB 31aTHUIN HaJlaBaTH Aia0eTOTeHHY Jito. B
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KIHIIEBOMY pPE3YyJIbTaTl TJIOKOKOPTHKOINM MOTIPUIYIOTh METAa0ONIYHUI KOHTPOIb Y
MAIiE€HTIB 3 M11a0eTOM, BUKIMKAIOTh TINEPTIIKeMil0 y 0cCi0, sIKi HEe CTPaXIaloTh Ha
niaber, 1 CIpUsitoTh BUHUKHEHHIO PE3UCTEHTHOCTI JI0 1HCYJHY, HENEepEeHOCHMOCTI
TJIFOKO3H, Tinepriikemii Ta po3Butky LI/] y oci0, siki He MarOTh 10 HHOTO CXUIBLHOCTI.

Icnye kxinbka GakTopiB pU3MKY PO3BUTKY TinepriikeMii y oci0, K1 MpUUMaIoTh
CHUCTEMHI TJIIOKOKOPTHUKOCTEPOIIH, Cepell HUX: JITHINA BIK, BUCOKI PiBHI I'JTIOKO3U B
kpoBi Ta HbAlc, Hu3bKAa MBUAKICTE KIYyOOUKOBOI (inbTparlii, BariTHICTb,
BiCIIEpaJIbHE OXKHUPIHHS, PE3UCTEHTHICTh N0 1HCYJIHIB Ta HASBHICTb y HAWUOIMKUNX
POJINYIB MAIIEHTIB IIYKPOBOTO Tia0eTy.

BpaxoBytouu, 1110 1HTaIAIIHHI KOPTUKOCTEPOIAU € OCHOBOIO Teparii aCTMH, i
4yac CIOCTEPEKEHb BUSBIEHO, 110 BOHM MarOTh JOCTATHIA Npodiiab Oe3neku npu
BBEJICHHI B HHM3bKHUX J103aX, NPU iX NPUHOMI PUBHK PO3BUTKY J1a0€Ty Ta #oro
MPOTPECYBaHHS HIKYMH 3a YMOBH TIPOBENCHHs 1HCYyNMiHOTepamii. B  i1Hmmx
JTOCIIKEHHSIX OyJI0 BH3HAYEHO, MIO0 NPHUHOM ITHTAISIINHUX KOPTHUKOCTEPOIiB
naimieHTaMu 3 J1a0eToM JIEMOHCTPYE J0303aJIe’)KHE 3O0UIbIICHHS KOHLEHTpAIlil
IJIFOKO3M B CUPOBATIIL.

[Ipn Baxkiii acTMi Ta I1HIIMX HEPECHIPATOPHUX MATOJOTIYHUX CTaHax
3aCTOCYBaHHS CHUCTEMHHUX KOPTHKOCTEPOIIB 3aJMIIAETHCS aAKTyaJIbHUM 1 MOXKE
CHOPHUSTH TOCUJICHHIO HECHPUSTIMBUX META0O0MIYHMX e(eKTIB, BKIIOYAIOUN
1HCYJIIHOPE3UCTEHTHICTD, Tinepriikemito Ta L[ 2-ro tumy.

CymyTHI 3aXBOpPIOBaHHSI, IMOB'S13aH1 13 CHCTEMHHM BIUIMBOM KOPTHKOCTEPOI/IiB,
YacTille 3yCTPi4aroThCs MpU BaxKid acTmi. [lOpiBHSHO 3 acTMOIO JIETKOTO Ta
CEpPEeHbOr0 CTyNeHsl TsKKocTi, yactotra L] 2-ro Tumy mpu Baxkkiid actMi Oyina
3HAYHO BUIIOKO MPHU MPUHAOMI CUCTEMHUX KOpTUKOCTepoiaiB. [/l 2-ro Tumy gacTime
3ycTpiuaBcsi y 0Ci0 3 BaXKOI acTMOIO, SIKUM IOTPIOHO IIIOJICHHE JIIKyBaHHS
CUCTEMHUMHU KOPTUKOCTEPOiNaMu JJIsl MIATPUMKUA KOHTPOJIO, HIK Y OCI0 3 BaXKKOIO
aCTMOI0, Y SKUX 3aCTOCOBYBAJIUCS JIMIIIEC YACTI PATYBAIbHI IIUKJIH 3 BUKOPUCTAHHSIM
nepopaIbHUX KOPTUKOCTEPOIi/iB.

3Ba)karouu Ha Te€, M0 3aCTOCYBaHHS CUCTEMHUX KOPTUKOCTEPOIAIB MOXe OyTH

MOB'A3aHE 31 30UIBLIEHHSAM CYMYTHIX 3aXBOPIOBaHb MPHU ACTMi, BAKJIMBUM € TOIIYK
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HOBHX €()EeKTUBHUX Ta O€3MeYHNX METO/IIB JIKyBaHHS Yy JaHOI KaTeropii HaceIeHHs.

[Toennannst OponxianpHOi actMu Ta IIJ[ 2-ro Tuy MOXe MOCTAaBUTH TIij
3arpo3y IJIIKEMIYHUI KOHTPOJb SIK Y KOPOTKOCTPOKOBIM NEPCIEKTHBI, CHPUSIOYU
BUHUKHEHHIO 3aroCTpeHb OpOHXIadbHOI acTMH Ta 3OLIbIICHHA TPUBAJIOCTI
rocmiTajizailii, Tak 1 B JOBTOCTPOKOBI# MEPCIEeKTUBI, MiABUIIYIOUN PU3UK JICTATBHUX
BUMAJIKIB Y XBopuX Ha L1/l Ta ereHeBy MikpoaHTionaTio.

[nmepraikemiss miJ dYac 3aroCTPEeHHS XPOHIYHOI OOCTPYKTHUBHOI XBopoOu
JIETeHb CIpHUsi€ OUIBbII TPUBAJIOMY CEpEIHbOMY IepeOyBaHHIO B crarmioHapi. Kpim
TOTO, BEJMKI MIKPOCYIWHHI YCKJIaJHEHHS, OCOOJIMBO y MOPOCIUX 13 3alyIIeHUM
11a0€TOM, CHPUSIOTH IMIJBUILEHHIO CMEPTHOCTI Bl PECHIPATOPHUX 3aXBOPIOBAHb Y
maineHTis 13 LI/,

Henocrarniii raikemiuauii koHTposib npu BA Tta IJ] 2-ro Tumy moxe
NOSICHIOBAaTUCh ~ HASBHICTIO  CITA0OBHPAXXEHOTO  CHCTEMHOr0  3alajieHHs  Ta
3aCTOCYBAHHSM KOPTHUKOCTEPOIAIB. 3amajeHHs] € BaXXJIMBOIO NMPUYMHOIO 3HUKEHHS
YYTIMBOCTI JO 1HCYJIIHY Ta KPUTHYHOI PYIIIMHOIO CHIIOK YCKIAJHEHb, MOB'SI3aHUX
13 IJI 2-ro Tumy. 3amajbHU Tpoliec, IO JISKUTh B OCHOBI acoliaiii acTMH Ta
nia0beTy, MOB'S3aHUM y TOMY YHCIL 3 OXHUPIHHAM, MOXE CHPUSITH HU3BKOMY
TJIIKEMIYHOMY KOHTPOJII0, 0COOJIMBO il 4ac 3arOCTPEHHS aCTMH.

3 iHmoro OOKy, BTpaTa TIIIKEMIYHOTO KOHTPOJIIO0 B 0Ci0 3 aCTMOI0 Ta AiabeTom
MOke OyTH TOB'A3aHa 3 BHYTPIIHIMH MNaTO(1310JOTIYHUMUA MEXaHI3MaMH,
BTOPUHHUMHU II0JI0 BUKOPUCTAHHS CHUCTEMHHMX KOPTHUKOCTEpoinmiB. [imepriikemis
reHepye TIIKO3WIbOBaH1 OLIKH, K1 B3a€EMOJIIOTH 31 CHEUU(IYHUMH PELENTOPAMH,
MPUCYTHIMHM y BCIX KJIITHHAX, BUKIMKAIOYU OKHCIIOBAJIBHUI CTpPEC Ta Mpo3analibHI
peaxiii, MpU3BOISTYN A0 MIKPOAHTIOTIATHYHUX YCKIIaTHCHbD.

MiKkpocyIMHHI CTPYKTYpH, TaKl SIK aJlbBEOJSIPHO-KAMUISIpHA CITKA B JIETEHSX,
MOXYTh OyTH ypa)kKeH1 HAKOTIMYEHHSM KIHIIEBUX MPOJYKTIB TIIKYBaHHS Ta MJISIBUM
3aMaJieHHsIM, K€ MOKe OyTH HE JiarHOCTOBAaHO dYepe3 BIJACTPOUYCHUN TPOSB
CUMIITOMIB 1 BEJMKHUI (Di310I0TT1YHUI pe3epB JiereHb. BIUlMB riiikeMii € CHUIIBHOIO
JETEPMIHAHTOO 3HIKEHHS (DyHKII1 ereds npu [1J] 2-ro Tumy, a 3HIKEHHS] €EMHOCTI

JIeTeHb BIOYBAETHCS MIBU/IIIE Y MAIIEHTIB 3 BUIIIUM BUX1THUM piBHeM HbAlc, oTxe
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3 MOTaHUM TIIKEMIYHIM KOHTPOJIEM.

BucnoBku. Actma i1 I/l 2-ro Tumy 4acto CHiBICHYIOTh B OJHOTO ¥ TOTO X
namienta. lleil B3aeMO3B'SI30K MOXKYyTh 3a0e3leuyBaTH YIOBUIBHEHE CHUCTEMHE
3amajeHHs] Ta BUKOPUCTAHHS JIKapChKUX MperapaTiB, 30KpeMa KOPTHUKOCTEPOidiB.
[ToenHaHHS MX JBOX MATOJOTIH CIpUsE HETOCTATHLOMY TJIIKEMIYHOMY KOHTPOJIIO Ta
OUIBIIIOMY TMOPYIICHHIO (YHKII JIETeHb, IO IMOTIPIIye KOHTPOJIb HAJ acTMOIO.
Bkpaii BaXIHMBO TPOJOBXKUTH Ta 3OUIBIIMTH KIIBKICTH JOCHIHDKEHb CYITyTHIX
3axBOpioBaHb acTMU. CIiJl BUSBUTH 1HIII (PAKTOPH, 10 BIUIMBAIOTH HA IMPOTHO3
aCTMH Ta YMHHUKH, TOB'S3aH] 3 MiABUILEHHSAM PU3UKY PO3BUTKY 1HIIMX XPOHIYHHUX
CTaHIB, SIKI TaKOXX MarOTh BHCOKY 3aXBOPIOBAHICTh, L0 MOKE MPOKIACTU HUISIX 0
HOBHMX TEPANleBTUYHUX Ta MPOPUIAKTUYHUX MOKIUBOCTEH, K1 MO3UTUBHO BIUIMHYTh

Ha AKICTh JKUTTS OKPEMUX JIFOJICH Ta Ha TPOMAJIChKE 37]0pOB'sl B LILJIOMY.
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YK 618.3: 616.6 - 022
JAUCMEHOPES — HOBBIE B31'JIs1/1bl HA OTUOJOI'NIO, HIATOI'EHE3,
K/IMHUKY, TEPAIINIO

I'asprowos 1. H.

K.M.H. aCCUCTEHT Kadeapbl AKYIIEpCTBAa U THHEKOJIOTHH
Cenuyk A. 4.

I.M.H. pod. 3aB. Kadeapsl AKyIepcTBa U TMHHEKOJIOTUN
Kamo:xxknas B. H.

K.M.H. aCCUCTEHT Kadeapbl AKyIIepcTBa U THHEKOJIOTUU
boiiko B. H.

acCUCTEHT Kadeprl AKYyIIepCTBa U THHEKOJIOTHU
Kadenpa akymiepcTa 1 THHEKOJIOTUN

UBY3 «KueBckuii METUIIMHCKUM YHUBEPCUTET»

JlucmeHopest — OJIHO M3 HamboJee PacCIpPOCTPAHEHHBIX THHEKOJIOTHYECKUX
3a00€BaHUN JKEHIIMH PENpPOAYKTUBHOTO BoO3pacTa. BbIIensioT NEepBUYHYIO U
BTOPUYHYIO JUCMEHOPEIO: TIEPBUYHASI XapaKTEpPU3yeTCs B CBOIO  oOuepelb
OOJIE3HEHHBIMU CTHa3MaMH MAaTOYHOTO TMPOUCXOXKICHUS HEMOCPEACTBEHHO Tepen
W/WIA BO BpeMsl MEHCTpyallud TpPU OTCYTCTBUU KaKOM-IMOO BbIpAXKEHHOU
MaKpOCKOIMYECKOM Ta30BOM MATOJIOTMH, BTOPUYHAS BO3HUKAET BCIEJCTBHUE psiaa
MaTOJIOTMUYECKUX  COCTOSHUH, U3 KOTOPBIX HauOoJiee YacThIMH  SIBJISFOTCS
AHJOMETPHUO3, AJICHOMHO3, MHOMa MAaTKW M BOCHAJIUTENIbHBIC 3a00JI€BaHUS OPTaHOB
Mayoro Tasza [1-3]. 9To maTojloruueckoe COCTOSIHHE OKa3bIBae€T HEraTUBHOC BIIUSHUC
Ha pAa3IMYHbIE AaCMEKThl JKU3HMU KEHIIUH: CEMEHHBbIE W JIMYHBIE OTHOIICHUS,
poheCCUOHANIBHYIO AESATEbHOCTD, COIMANIbHYIO aJlanTaluo u ap. [4].

JlucmeHopest - onHa u3 HauWOoJiee YACThIX NPUYUH BPEMEHHOW yTpaThl
TPYJIOCIIOCOOHOCTH, YTO BJIEYET 3a COOOI 3KOHOMUYECKHE MOTEpPHU. Takum o0pazom,
3TO — HE TOJIBKO MEIMIIMHCKAs, HO M COLIMAJIbHAs mpobiiema [5].

CoryiacHO JaHHBIM JIMTEPATYPHI, YACTOTA BCTPEUAEMOCTH IMEPBUYHON IUCMEHOpPEU
BapbUpyeT B AuarazoHe otT 45 10 95%, npu 3ToM Tsokenas ee hopma BCTpedaeTes y

10-25% >xeHIuH penpoayKTUBHOTO Bo3pacTa. [loka3arenu ee pacnpoCcTpaHEHHOCTH
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3a4acTyl0 3aHIKEHBI, YTO OOYCIOBJICHO HWHTEPHpPETAHMEH >KCHIMWHAMU OOJU BO
BpeMsi MEHCTPyalluM Kak BapuUaHTa HOPMbI, a HE PACCTPOMCTBA, BCIEICTBUE YETO
OOJIBIIIMHCTBO HE OOpaIalOTCs 32 MEAUITMHCKOM MOMOIIIBIO [6].

BapuaGenpHOCTh TOKa3aTeneil pachpOCTPAHEHHOCTH THUCMEHOPEH CBs3aHa
TaKke€ C OTCYTCTBUEM CTaHJAPTU3UPOBAHHBIX KPUTEPUEB JIUATHOCTUKH U
UCIIOIb30BAaHUEM PAa3JIMYHBIX €€ ompeAcieHud (0T CaydyaHbIX MEHCTpPYalbHBIX
cra3MoB 710 OO0JIH, HapYIIAIOIMICH MOBCETHEBHYIO NEATECILHOCTh /WM TPEOyromen
MEIMKaMEHTO3HOT0 TI0/1aBjIeHus) [6].

HaunGonee 3HaunMbIMU (paKTOpaMH PUCKA Pa3BUTHs MEPBUYHON THUCMEHOPEH
SABJISIIOTCSI:  paHHMM ~ BO3pacT  MeHapxe,  Oojblias  MPOJIOKUTEIBHOCTh
MEHCTPYaJbHOIO0 IIMKJIA, MPEAIICCTBYIOMIAs CEMEWHas HCTOpUs JUCMEHOpPEH |
KYpPEHHE, 110 KpaliHEN Mepe, OTHOW CUTapeThl B AEHB [7].

B oaHOM M3 TPOCHEKTHBHOM HCCIIEIOBAaHUE C ydacTheM 9 688 KEHIIWH,
nuBieecs 13 jeT, mojaydeHsl yOeIUTeNbHBIC JaHHBIE, UTO U OKUPEHHUE, U ASOUITUT
MaccChl Tela ABJIAIOTCS (PaKTOpaMu PUCKa Pa3BUTHS JaHHOTO 3a0oseBaHus [8].

KenmmHabl ¢ JIUCMEHOpEEW  XapaKTepU3YHOTCA  OOJbIIed  CTENEHbIO
YYBCTBUTEJIIBHOCTH K OSKCIIEPUMEHTAIBHOM MBIIMIEUHOW O0nM W OoJbllleld e
MIPOJIOJKUTEILHOCTBIO (OIleHKa OO0JIM 10 BHU3yaJbHOM AaHAJIOTOBOM IIKajie) II0
CpPaBHEHHMIO C KCHIIIMHAMU 0e3 JaHHOTO 3a0ojeBaHus [9], oTMeuaroTcs 0osee HU3KUE
noporu OO0JEBOM UYYBCTBUTEIBLHOCTH K CTUMYJIAIIMU SKCIEPUMEHTAIILHOW OOJU B
00JIacTH >KMBOTA W/WIIW TIOSICHUIIEI (B Mpejenax OTPaKEHHOW MEHCTpYyalbHON O0JIH)
1 B 00J1aCTH KOHEUHOCTEH (3a mpeiesiaMu OTPaXEHHONW MEHCTpyaibHOU 00sn) [9].

B ogHOM 8-n1€THEM MPOCTIEKTUBHOM UCCIIEIOBAHUE C yYacThEM 3 694 eHIH
C TNEpBUYHOM JUCMEHOpEeW TMPHUIUIM K BBIBOJIY, YTO IIOCIE TMEPBBIX
CaMOITPOM3BOJIBHBIX POJIOB TMPOUCXOAUT 3HAYUTEIHLHOE YMEHBIICHUE CTEICHU
BBIPAKEHHOCTH MEHCTPYaJIbHOM OOJIM, YTO, MO0 MHEHHUIO aBTOPOB, OOYCIOBJIEHO
Ooniee HU3KOW MPOAYKIIMEH TPOCTArIAaHIWHOB B DHIOMETPUH € BO3MOKHBIM
MTOJABIICHUEM aIpEHEPruYecKor nHHEpBauuu MaTku [ 10].

ITpumenenue opaybHbIX KoHTpanenTuBoB (OR = 0,65, 99% JAU: 0,60, 0,71) u
6osiee Bbicokuit maputer (OR = 0,64, 99% JAU: 0,57, 0,72) Obuin CBsI3aHBI CO
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CHW)KEHUEM PHCKa pa3BUTHA qucMeHopeu [11].

Psn  dakTtopoB, wurparommx KIOYEBYIO pOJIb B TMATOTeHE3e JaHHOTO
3a0oneBanusi. [JaBHBIMM M3 HUX SBISIOTCS CBEPXCHUHTE3 IMPOCTArJIaHIUHOB,
ype3MepHasi COKpaTUMOCTh MAaTKH U HapylleHHe ee KpoBocHaOxkeHus [3].
[TocTarnanuHbel XapakTepU3YIOTCS HAJIMYUEM KOMIUIEKCHOTO OHOJIOTHYECKOro
BO3JICHCTBUS HA OOJIBIIIOE YUCIIO (PU3UOJOTHYECKUX U MATOJIOTHYECKUX IMPOIIECCOB,
BKJIIOYas 0oJib, BOCIAJIEHUE, TeMIlepaTtypy Tena u peryisiuuio cHa [12]. CreneHn
TSHXKECTH MEHCTPYaJIbHOU OOJIM M aCCOLIMMPOBAHHBIE C HEW CUMITOMBI TUCMEHOPEU
MPSMO MPONOPLUHUOHAIBHBI KOJUYECTBY MPOAYLUPYEMBIX MPOCTArIaHAUHOB [13].

Cnegyer ydecTb TOT (paKT, YTO BBEJECHHE 3K30I€HHBIX MPOCTArjJaHIUHOB
IIPUBOJAUT K MAaTOYHOMY COKpPAICHHI0 M 3a4acTyl0 CO3[JaeT T€ KE CUCTEMHBIE
CUMIITOMBI, KOTOpbIE HEPEAKO CONPOBOXKAAIOT JMCMEHOPEI0, BKIIOYAs TOIIHOTY,
peoty u guapero [14]. VYcuieHHoe  BBIAENEHUE  MPOCTArJIaHIWHOB  OT
pa3pylIaOIIKMXCS KIETOK MPU SHAOMETPUATBHOMN JECKBaMalIHH,

KaK I0JIararoT, BbI3bIBAET MUOMETPUAIILHOE THUIEPCOKpPALIEHUE, TPUBOAAIIEE K
UIIEMUU U TUNOKCHMM MHMOMETpPHUS, U B KOHEYHOM CYETE€ 3TO MPUBOAUT K OOJH.
[loBbIIeHHAsT TPOIYKUMS HE TOJBKO MPOCTArJaHAMHOB, HO M JEHKOTPHEHOB,
(dakTopa aKTUBAIUU TPOMOOITUTOB SIBIIIETCA XapaKTEPHON 0COOECHHOCTHIO KEHIITUH C
MEepBUYHOM TucMeHopeei [15].

B HopMe BO BpeMms JIOTEMHOBOM (a3pl oTMedaercss 0oJjiee BBICOKHM IO
CPaBHEHHUIO C (POJUTMKYJSIPHOM (ha30i ypoBEHb MPOCTArjaHAMHOB, a y MAIUEHTOK C
JTUCMEHOpee 10 CpaBHEHUIO C JKCHIIMHAMU O3 JaHHOW  MaToJOoTUH
3apErucTpUpPOBaHbl 3HaUuTENbHO Oosiee Bhicokue ypoBHU PGF2a u PGE2 Bo Bpems
MeHcTpyanuu. HauOonpine 3Ha4YeHHUS] KOHIICHTPAIMM TPOCTATJIAHAMHOB Yy OTHX
YKCHIIIMH OTMEUYAIOTCS B T€UCHUE MEepBhIX 48 4 MeHCTpyaruu [ 14].

HyxHo B3sTh BO BHUMaHue TOT (akt, uro PGE2 moxer mpuBecTH Kak kK
MHOMETPHAIIBHOMY COKpAIIIEHUI0, TaK M K pacciabiieHuto, B To Bpems kak PGF2a
BCETJ]a BBI3bIBAET CHJIBHOE COKpAIeHHE MHUOMETPHUS U CYKEHHE €ro KPOBEHOCHBIX
cocynoB. Takxke CyIlIeCTBYIOT JoKa3aTenbcTBa Toro, To PGF2a cHumxkaer mopor

00JIEBOTO BOCIPUSATHUS, CIIOCOOCTBYSI CEHCHOUIM3ALMKY HEPBHBIX OKOHYAHHUM K 00sn
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[16].

VY KEHIIMH ¢ JHUCMEHOpPEEeH OTMEYaeTcsi 3HAYMTEIbHO BBINIE AKTHUBHOE
BHyTpUMaToyHOe AaBieHue (6onee 120 MM pT. CT.), a TakKe 4acTOTa MATOYHBIX
COKpaIlleHHi, B TOM uucie W HecorimacoBaHHbiX [13]. [lamusie mgommueporpaduu
MOKa3alid, YTO CHUJIbHbIE W HEHOPMAaJbHBIE COKpAIIeHUS MHOMETPHUSI BO BpeMs
MEHCTpPYallul CBSI3aHbl C TIOHM)KEHHBIM MATOYHBIM KPOBOTOKOM, HIIIEMHEH,
TUTIOKCUEH U, KaK CIEACTBUE, IPUBOIAT K 6oy [17].

[IpoBenen psin HayyHbIX paboOT, B KOTOPBIX ITOKa3aHbl CYIIECTBEHHBIE
pa3ivuusi MEXIYy TOJOBHBIM MO3TOM B II€JIOM 3J0POBBIX JKEHIIWH, KOTOpHIC
WCTIBITHIBAIA YMEPEHHO-CUJIBHYI0O MEHCTPYaJIbHYIO 00JIb, 1 MO3TOM KEHIIWH 0e3
JMCMEHOPEH, BKIIIOYAs Pa3inyus B IEHTPAIbHOW aKTUBHOCTH, BHI3BAHHOUN OOJIEBBIM
ctuMysioMm koxu [ 18], metabonuzmom mo3ra [19] u niepedpanbHoii cTpyKTypoit [20].

B wyacTHOCTH, y JKEHIIMH C TEPBHUYHOM JUCMEHOPEEH [0 CPaBHEHHIO C
KOHTPOJILHOM TPYMION KEHIIUH 0oJiee HU3KUI 00BEM Ceporo BEIIECTBA B 00JIaCTsIX
MO3ra, BOBJICYEHHBIX B Iepegady Ooiu, u Oojiee BBICOKMU YPOBEHb CEHCOPHOM
0o0paboTKH, a Takxke OOoJbIIMKA OOBEM CEporo BEHIeCTBA B O00JIACTIX MO3ra,
BOBJICUCHHBIX B MOJYJISIIIUIO OOJU U DHIAOKPUHHYIO (PYHKIIMOHAIBHYIO PETYIISIUIO
[20]. VY 5THX DaAUMEeHTOK OTMEYAaeTCs BBICOKMHW  YPOBEHb  3KCIIPECCUU
npoBocnanuTeabHbix HUTOKMHOB (IL1B, TNF, IL - 6, u IL8) u Hu3Kkuili ypoBeHb
skcnpeccun TGF-B (Bmp4, BMP6, GDF5, GDF11, Lefty2, NODAL u MSTN), B
HOPME XapaKTEPU3YIOIIETOCs MTPOTUBOBOCIIAIUTEILHON aKTUBHOCTBIO [21].

CUMITOMBI IEPBUYHOU TUCMEHOpPEU OOBIYHO MPOSBIISIIOTCS B MOJIPOCTKOBOM
BO3pacTe, Kak MpaBuiio, cnycta 6—24 mecdia nociae MeHapxe. boib uMeeT uetkue u
MpEeJCKa3yeMble BPEMEHHbBIE paMKH, BO3HUKAas MEPe] WM B Hayajie MEHCTpyaluu
(MakCUMaJbHO BBIPAKEHA B TEPBBIA WM BTOPOW JACHB), JIJIUTCA, KaK MpPaBUIIO, B
TeueHue 8—72 4, 3a4acTyl0 MMEET MECTO Hppajuanus 00y B 00JacCTh CIHUHBI H
Oenep. bosiesHeHHBIE MEHCTpyaJbHBIC CHA3Mbl MOTYT OBITh BECbMa CXOXKHMH C
Oosbto TIpu To4YeyHoM Koiuke [23]. Hepeako oTMeuaroTcsi Takue CHUCTEMHBIC
CUMIITOMBI, KakK TOIIHOTA, pBOTa, JAWapesi, IMOBBIIIEHHAs YTOMIISIEMOCTh H

OeccoHHMIla, rojoBHasE O0JIb M TOJIOBOKpY)KeHHue. Jlempeccuss U TpeBora B CBOKO
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odepe/lb TECHO CBS3aHBI C MEHCTpYaIbHOU 00J1b10 [2, 3].

XpoHuueckasi 00Jib SIBISIETCS OJJHON U3 OCHOBHBIX MPUYUH CHUKEHHS KaueCcTBa
xu3HU [9]. JlucMeHopesi CHMXKaeT KauyecTBO CHA, a HAKaIlUIMBAIOIIASACS YCTalOCTh,
WCIIBIThIBaCMas JKCHIIMHAMH, CIIOCOOHA YCWINTh HETAaTUBHOE BIMSHHE OOJIM Ha
KU3ZHENIEATEIbHOCT, B JHEBHOE BpeMs, Ha HacTpoeHue [24]. BripaxkeHHas
[UKJIMYecKas 00Jib 00ycIaBiIMBaeT orpaHUYeHHe (PU3NYECKON aKTUBHOCTH [25], 4TO
B CBOIO O4Ye€peab OTPHUIATEIBHO BIHUAET HAa HMOIMOHAIBHYIO COCTAaBISAIONIYIO,
yCYryOJsieT MCUXOJIOTHYeCKUi CTpecc, a OH, B CBOIO OY€pe/lb, MOXET yCYryOUTb
0011b [26].

[lepBuuHas gucMeHOpess — MPEACTaBIsAeT COOOW JAMAarHo3 HCKIIOYEHHUS, a
UCKJIIOYaTh  NPUXOAUTCS  UENbll  psAN  KaK TUHEKOJIOTMYECKHX, TakK U
AKCTPAreHUTAIBHBIX 3a00JICBAHUM, UTO JI€JIaeT 3Ty NPOOJIEeMy MEXAUCIUTIIIMHAPHOM,
3aTparuBarolleil HEBPOIMATOJIOTOB, XUPYProB, YPOJIOroB, IICUXUATPOB U PANl APYTUX
CIIenuaIucToB [27].

B Hacrosimiee BpeMs cyuiecTByeT OoJbllias BapUaTUBHOCTH 3((HEKTUBHOCTH
pasnuYHbIX (apMaKOJIOTHYECKUX U He(PapMaKoJIOTMUYECKHX CTpaTeruid, 4To JaeT
OCHOBAHHUE IOJIaraTh, YTO JIEMCTBEHHOCTh METOJ/IOB TEPANUU CYyTy0O UHIUBHIyaIbHAa:
OJIMH CHOCO0 MOXET o0ecneYrBaTh OTHOCUTENIBHOE OO0JeryeHne OOJu OHOM
OOJEHOM, HO HE MOXKET FapaHTUPOBATH TOTO K€ PYTOM.

BHyTpuMmaTouHble TOpPMOHAJIBHBIE  YCTPONCTBA CHOCOOHBI  YMEHBIIAThH
WHTEHCHUBHOCTh MAaTOYHOTO KPOBOTEUEHHUS U YACTUYHO MOJABIATH 00JIb, OJHAKO MX
WCIIOJIb30BaHUE Y HEPOXKABIIHX JKCHIIUH SBJIICTCS OTHOCUTEIILHO HU3KUM [28].

KomMOunupoBanusie opasibHbie kKoHTpaenTussl (KOK) nmomaBistoT oByIsLuio
Y, CHIKas TOJIINHY SHAOMETPHS, YMEHBIIAIOT 00beM MEHCTPYaJIbHOM JeCKBaMaIluH,
CHUHTE3 TPOCTArjlaHJMHOB M, KaK CJIEACTBHE, CTENEeHb BbIpaKEHHOCTH Oomnu [29].
Crnenyer 6paTh BO BHUMAHUE, YTO Yy MOJIOJIBIX JKEHITUH HEPEIKO BO3HUKAET OOSI3HD
npubaBku B Bece Ha Gore nmpuema KOK, u 310 ogHa M3 Hambosee 4acThIX MPUYUH
OTKa3a oT ux npumenenus [30].

CaMpIM pacrpoCTpaHEHHBIM (PapMaKOJIOTHUECKUM CPEACTBOM ISl JICUCHUS

AUCMCHOPEHU  ABJIAIOTCA  HCECTCPOUAHLIC IIPOTHBOBOCHAIMUTCIIBHBIC  IIPCIIapaThbl
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(HIIBC), xoTopble KIacCUPUIMPYIOTCS KaK MHTHOUTOPHI MPOCTArIaHIMHCUHTETA3bI
[31].

[lepBuunas JCMEHOpes UHTEPIIPETUPYETCS KaK aCeNnTUYECKOE
BOCIIAJIUTEIFHOE 3a00JICBaHKE C TIOBBIMICHHON aKTUBHOCTHIO HEUTPO(PIIIOB, a TaKKe
CO CHIDKCHHOM aHTHOKcHaaHTHOW 3ammtoi. I[lpumenenme HIIBC cmoco6HO
MOJIOKUTENIBHO BIIMATh KaK Ha BOCHAJIMTENBHBIA MpPOLECC, TaK U HA YPOBEHb
AHTHMOKCHIAHTHOM 3aIuThl [32].

[Ipumenenue HIIBC B cBOO odepenb NOJOXKUTEIBHO BIHSET Kak Ha
BOCITAJIMTENbHBIN IPOLIECC, TAK U HA YPOBEHb aHTUOKCHIAaHTHOM 3auThI [33].

[Ipn anammse 73 paHAOMHU3HPOBAHHBIX KOHTPOJIMPYEMBIX HCCIECIOBAHUM,
npunuii kBeiBoay, uro HIIBC 3nauutensHo sddextuBHEe OOPOIUCH ¢ 0OJIBIO TIO
cpaBHenuto ¢ mare6o (OP 4,50, 95% JAU: 3,85, 5,27) u mapaneramosniom (OR 1,90,
95% JI: ot 1,05 no 3,44). HIIBC nenecoobpa3Ho mpuHUMATH 3a OJUH-IBA JTHS JI0
MIPEANOIaraéMoro Hauajla MEHCTpyalluy U MPOAO0JKATh IIPUEM B TEUEHUE IBYX-TPEX
nHen [34].

Pan yuaennix, Sherif B.Q, Al-Zohyri A.M, Shihab S.S ¢ nenpto uzydenus
BimsiHUS HekoTopbix HIIBC Ha OByISIIMIO M YpOBEHb MPOTECTEPOHA MPOBEIIU
rccienaoBanue 39 KeHIWH PenpoyKTUBHOTO BO3pacTa, KOTopbie B TeueHue 10 qHeit
npuHuManu gukiodpenak (100 mr 1 p/cyt), unm Hanpokcen (500 mr 2 p/cyr), wiu
sTopukokcu6 (90 mr 1 p/cyr), kpome Toro, Obuta 4-s rpynna KOHTPOJs, KOTOpas He
npuaumana ykazanHele HIIBC. Ilociie aHanu3a MONYyYEHHBIX MAHHBIX BBISBICHO
3HAYUTEIPHOE CHUKEHHE YpPOBHEH MPOTeCTEpOHA M WHTUOMPOBAHWE OBYJALMHU Yy
OOJIbHBIX, MPUHUMABIIUX AUKIO(PEHAK, HAMPOKCEH, STOPUKOKCUO, MpruyeM Haubosiee
CTOMKOE TOJABJICHUE OBYJSILIMM OTMEYAJIOCh Y  JKEHIIHUH, PUHUMABIINX
nukiodeHak, a y OJHOM TpeTH MAIMEHTOK K KOHILy IepuoJia JICUCHUS ObLIN
BBISIBIICHBI ()YHKITMOHAIBHBIC KHCTHI KUCTHI [35].

[locne ananu3a [OaHHBIX, MOXKHO MPUUTH K BBIBOJY, YTO IE€PBHUYHAS
JTUCMEHOpEes. MHTEPIPETUPYETCS KaK aceNTUYECKOE BOCHAIUTEILHOE 3a00JICBAaHUE C
MOBBIINIEHHOW  aKTUBHOCTBIO  HEUTpOUIOB, a  TakkKe CO  CHHIKEHHOMU

anTuokcuaanTHoi 3amurton. HIIBC, nmpumeHsiemble C 1ebI0 JIEYEHUS] CIOCOOHBI
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MOJOXKUTEJIbHO BIHMITh KaK Ha BOCHAJIUTEIbHBIN nponecc, Tak M Ha YPOBCHb
aHTHOKCHHaHTHOﬁ 3alluThI.

CHCTCM&TI/IBHPYH IMOJIYUYCHHBIC PC3YJIbTAThI, IIPUXOAUM K 3aKIHOYCHHUIO, YTO
CBOCBPCMCHHOC U IATOICHCTHYCCKHU 000CHOBAHHOE JI€UYEHHE HE TOJIBKO COXpPaHsiACT
Ka4CCTBO KHM3HHU JKCHIIHNH, 4 TaK K€ B CBOIO OUCPCAb ITOJOKUTCIbHO CKAa3bIBACTCA Ha
X IICMXOOMOINHUOHAJIBHOM COCTOJAHHMHM, HO H ABJIEICTCA 3aJIOTOM CTaOMIBLHOTO

PENPOAYKTUBHOTO 3I0POBBSI.
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MOIIUPEHICTH MPOBJIEMU NOCTABU ¥ JITEH HIKIJIBHOT'O BIKY
B YKPAIHI 3A OCTAHHI POKH

I'apkyma Makcum AHaTo1illOBHY,

K. men. H., acucTeHT Kadeapu TpaBMaTONIOTi] Ta OpTONe i
daneeB OJger I'ennaaiioBuy,

K. men. H., mo1ieHT Kadeapu TpaBMaToIorii Ta opToneaii
IlnaronoBa lapina OuiekcanapiBHa,

Mapeniu I'anna I'ennaniiBua

CrynenTtu 5 Kypcy neaiaTpuaHoro GpakyibTeTy
XapKiBChKHM HAI[lOHATLHUM MEAUYHUIN YHIBEPCUTET

M. XapkiB, YKpaiHa

Beryn. [IpobGnema HenpaBUIIbHOT MTOCTaBU € OJIHIEI0 3 HAWMOUIBIIT MOMIMPEHUX
cepel AiTel MIKIIBHOrO BIKYy B YKpaiHi. lle He TUIbKM ecTeTMYHUN HEeNONdIK, ajie i
cepiio3Ha mpoOjemMa, siKka MOXE MPU3BECTH JI0 PO3BUTKY PI3HUX 3aXBOPIOBaHb HE
TUTBKH OMIOPHO-PYXOBOi CUCTEMH, a 1 1HIIUX OPraHiB Ta CUCTEM OPTaHi3MYy.

3a cratuctukor MiHicTepcTBa 0XOpoHH 3710poB’sa (MO3) mpoTarom ocTaHHIX
POKIB Ha TEPUTOPIi HAIIOI JEPKABH CIIOCTEPIraeThCs TEHACHINIS POCTY 3aXBOPIOBAHb
OTIOPHO-PYXOBOI'0 amapary W OJHIECI0 13 PO3MOBCIOKEHUX MPOOJIEM € MOPYIICHHS
noctaBu. lle oaHa 13 MOIMIMUPEHHUX OPTOMEAMYHMUX TMATOJOTIM, sSKa YacTile
CIIOCTEPITa€ThCS y JIITEH MIKUIBHOTO BIKY.

OxpiM, Toro 3a manumu 2019 poky ueHtpy Menumunoi craructuku MO3
VYkpainu i1 4ac MEIUYHUX OTJIAIB OyJIO BUSBIICHO, 110 KOXKHA YETBEpPTAa JAUTHHA B
KpaiHi Mae mpoOieMH 3 MOCTaBOIO Ta OJM3BKO CTa THUCAY AITEH MarOTh CKOJIO3.
BignoBigHo 10 HayKOBHX AOCIHIKEHb Ouibiiie HiIX 60% miTedt Hamoi aep)kaBu
nmoTpiOHa KopekIlisi XxpedTa, 00 B HUX HAsSBHI MOPYIICHHS OTIOPHO-PYXOBOTO amapary.
VY 3B's3ky 3 1uM, mpobiieMa TOCTaBU € aKTyaJlbHOI JUIsl JOCIHIJDKEHHS Ta
PO3B’sI3aHHSL.

Hias po6oru. [IpoBecTn anaiz HaAyKOBOi JIITepaTypH, OLIHUTH MONTUPECHHS
MOPYIICHHS TOCTaBH y MJITEH MIKUIBHOTO BIKY, BHUSBHTH NPHYMHUA TIOPYIICHHS

IIOCTaBH.
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Marepianau Ta MeToau. Po3risin akTyanbHOI HayKOBOI JIITEpaTypy 3a TEMOIO,
aHaJli3 aHKeTyBaHHs 0aTbKiB, 100 HASBHOCTI y 1X AITeH MOPYIIEHHS MOCTABH.

Pe3yabTaTu Ta 00ropopenns. [loctaBa — KOMIIJIEKC YMOBHUX peQIIeKCIB, 110
3a0e3neyye MpaBWIbHE TOJIOKEHHS TUIa y MPOCTOpl MiJ 4Yac XOMIHHS, CTOSHHA,
cuminHi. [lpaBuiapHa T1OCTaBa 3amopyka HOPMajdbHOMY (YHKI[IOHYBAHHIO BCIX
OpTraHiB Ta CUCTEM OpTaHi3My.

BinokpemiioloTh Taki BHAM MOPYIICHHS TMOCTAaBU: Yy CariTalbHIM TUIOMIKHI
BUJIUISIOTh KPYTITy Ta KPYTJI0-YBITHYTY CIHHY, IJIOCKY Ta MJIOCKO-YBITHYTY CHHUHY, a
y (pOHTANBHIN TJIOMINHI BIAOKPEMIIOIOTh CKOJIOTHYHY MOCTaBy. TakoX y JIOAUHU
MO3K€E 3yCTpIYaTUCs KOMOIHALIIS IEKUIBKOX BH/IIB MOPYIIEHHS TOCTaBU.

[Tpu mpoBeneHH1 AOCTIIHKEHHS 0YJI0 BUKOPUCTAHO aHKETYBAaHHS OaThKIB JiTEH
IIKUTBHOTO BIKY, 11100 J13HATHUCS iX CTaBJICHHS 10 MPOOJIeM MOCTABU y iX JITEH.

B po3pobnenomy Hamu aHkeTyBaHHI B3siau ydacTb 100 OaTbkiB, siKi MaroTh
miTedt BikoM BiJl 8 10 15 pokiB, y kux He OyJ0 TpaBM XpeOTa, Ta BPOJKEHUX BaJl
OTIOPHO-PYXOBOT0 amapary. [3 aHami3y BiAnoBijied OaTbKiB OyJlM OTpUMaHI Taki
pe3ynbTat: 26% 0aThKiB 3a3HAYMIIM, IO iX JAUTHHA CKap)Kuiacsa Ha 0oJl y CHHHI.
Jlume 21% pgiTelt KOXHOrO JAHS 3aiiMalOThesad  (PI3MUHOIO  KydabTypor, 50%
3aiiMaroThesa 3-4 pasu Ha THXKACHB, 29% miTel 3aiimMaroThes (HI3UYHOI0 KYJIBTYPOIO
MEHIIIe HIXK 3 pa3W Ha TWKISHb. TakoX IMOIIKaBUINCS y OaThbKIB UM BIABIIYIOTH 1X
IITH CHOPTUBHI CEKIli abo TypTKu W Ai3Hanmucs, mo 24% 3ailMaroTbesl CIOPTOM
(¢ytOom, Bonebo, criopTuBHI TaHIll Ta iHIIe). Kpim Toro, Ha 1ymMky 67% 0OaTbKiB y
iX JiTeil He mpaBWiIbHA MocTaBa. Pe3ynabTaTu BIANOBIAEH 0aThKIB JEMOHCTPYIOTH T€,
[0 B LIJIOMY JiKapl iHGOpMYyBalM iX Mpo 0coOJMBOCTI mocTaBH y ix aited (41%).
binbmicte 6atbkiB (60%) crmocTepiraroTh, K iX JUTHHA CUIUTH 32 CTOJIOM, MaiikKe
Bcl onuTyBaHi 0atbku (91%) po3noBiany IiTAM, K MPABUIBHO CHITH 32 POOOYHUM
MicieM it 38% 0aThKiB BBaXKAIOTh, 1110 JUTHHA MIPU CUAIHHI Ma€ MPAaBWIbHY MTOCTABY.
3a pesynbTaTamMu OMMUTYBaJbHUKA, Jumie y 40% miteit ix pobode miciie BiAMOBimae
oproneandyHUM BUMoraM. OfHe 13 MUTaHb B aHKETYBaHHI 0yJi0 «SIka mo3a cuaiHHS 32
CTOJIOM XapakKTepHa MJis Balloi JUTUHU?» 1 TOJOCH PECTOHJEHTIB PO3AUTHINCS

TaKuM 4YUHOM, 110 Y 17% O6aThKiB JITH TPU CUIIHHI KJIaAyTh HOTYy Ha HOTy, 13%
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JITEN MiABEpPTAlOTh HOTY mia cebe, y miBoOepTa 3a ctojoMm cuasath 20% miTeid,
BUKOHYIOTh 3aBIaHHS 3a CTOJIOM Ta JUBIATHCS TeneBizop 14%, MOCTIHO 3MIHIOIOTH
no3u mija yac cuainusa 12% ta cuauth piBHO 24% niteit. [IpoananizyBaBiiy BimoBI I
0aThKiB, MO’KHA CKa3aTH, 10 OLIBIIICTh JITEH HE CIIIKYIOTh 32 CBOEIO MTOCTaBOIO, HE
BIJIBIIYIOTh CIOPTHMBHI CEKIlii ¥ 3piaKa 3aiMaroThcs (PI3UYHOIO KYJIBTYpPOIO Ta HE
MarTh MeEOJIiB, SKi BIAMOBIIAIOTH OPTOMEAMYHMM HOpMaM, OUIBIIICTh OaThKIB
O3HAaHOMIICHI 3 MPOOJIEMOIO TIOCTaBH Yy CBOIX JITEH, ajie HE MPUAUIIIOTh HAJIECKHOI
yBaru Jijisl po3B’sI3aHHS I1€T TPOOIeMH.

HaykoBi moCHipKeHHS IMOKa3yi0Th, IO TMOPYIIEHHS IMOCTAaBH MOXYTh OyTH
COPUYMHEH] pi3HUMHU (akTopaMu. OJHUM 3 TOJOBHMX YWHHUKIB € HEJIOCTaTHS
¢13u4YHAa aKTUBHICTh, B CyYaCHHUX yMOBaX, KOJHU JITH MPOBOJATH OaraTo 4acy B
CTATUYHOMY TOJIOKEHHI: 3a MapTOI0 Y HIKOJ1, 32 KOMIT F0TEpOM BAOMA YU B IIKOJI, 32
€KpaHOM Ta/DKETIB ab0 TeNeBI30pOM Mia 4ac BiAMouuHKY. lle mpu3BoauThH 10
c1abKoro M'si30BOr0 TOHYCY Ta HEJIOCTAaTHHOI PO3BMHEHOCTI M'SI31B, 1[0 HETATUBHO
BIUTMBA€E Ha MOCTaBy. Taki IITH MalOTh TCHJACHINIO CYyTYJIUTHUCS, IO MPU3BOIUTE 10
PO3BUTKY TiNepKio3y 1 CKOTi03y.

[HmmMKu (pakTopaMu, 110 BIUIMBAIOTh HA IMOCTaBY, MOXYThb OyTH HESKICHI
MaTrpaiy, MOIYIIKH, He3pydHl MKiUIbHI MeOmi. KpiMm Toro, 3aHaaTro Benuka Bara
pIOK3aKa, SIKUi JIITH YaCTO HOCATh Ha OJTHOMY IIJIeUl, MOYKE TAKOXK CIIPUATH PO3BUTKY
npoOsemu nocraBu. Hepiko MIKOISp1l HOCATh PIOK3AaKU 3 KHMKKAMHM, SIK1 BaXKaTh J10
6 KUIOrpamMiB, IO 3HAYHO TEpPEeBUINye nonmyctTumy HopMmy B 10% Binm BiacHOi Baru
nuTHHU. Take HaBaHTaXEHHS Ha XpeOeT MOXKe MPU3BECTH 10 PO3BUTKY CKOJIIO3y Ta
HIIIMX 3aXBOPIOBAHb.

Takox, BaXJIHBOI MNPUYMHOIO € HEIOCKOHAJIa OpraHizaiisi HaBYaJIbHOTO
nporiecy B mkoJii. Hanmpukiasa, JOBruil yac, MpoBEAEHUM B CTATUYHOMY IOJIOKEHH1
3a MapTOr0, MOXKE MPU3BECTH JI0 MEPEHANIPYKEHHS M'A31B CIIMHU Ta IIHi, a TAKOX 0
3MiHu hopmu xpedTa.

Jlo Toro * MOpYIIEHHS MOCTaBH MOXYTh OyTH CHaJAKOBOIO MpoOiemoro abo
BUHHMKATH Ha TJI 3aXBOPIOBAHb OIOPHO-PYXOBOI CHCTEMH, TaKHX SK apTpo3H,

IUCTpo(diuHI 3aXBOPIOBaHHS XpeOTa, TUCIIa3ist Cyryio0iB TOIIO.
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BincyTHicTh 3HaHb PO HEOOXITHICTH 3A0POBOI MOCTAaBU B JUTHUHCTBI TaKOXK
MO’K€ TPU3BECTH J0 PO3BUTKY MPOOJIEMHU MOCTaBU B MailOyTHhOMY. bararo miteit ta
iX 0aThKU HE 3HAIOTH, SIK MPABUIBHO TPUMATHU CIIMHY Ta K YHUKHYTHU HENPABUIBHOI
MOCTaBH.

OTxe, BaXJIMBO PO3YyMITH, L0 NPUYMHU MOPYLIEHHS IOCTaBU MOXYTb OyTH
Jy’Ke pI3HOMaHITHUMH 1 iX He0OX1THO BpaxXOBYBATH MPH PO3B’sA3aH1 TPOOIEMH.

OnHuM 3 HaMBaXXIUBIMIMX METOMIB MNPOGUIAKTHKKA MPOOJIEMH IOCTaBU €
(bi3uyH1 BIpaBH Ta criopT. PerymnsapHi ¢i3udH1 BIpaBH, Taki sSIK BIIPABU HA PO3TIKKY,
CTaTHKY Ta IUHAMIKY YKPIIUTIOIOTh M'SI3H Ta MIATPUMYIOTh 3JOPOBY MOCTAaBY.

KpiM TOro, BaXkJIMBO JOTPUMYBATUCh NMpPaBUIIBHOI OpraHi3auii HaBYaJIbHOTO
npouecy. [IIkoau moBrUHHI 3a0€3MEYUTH YUHIM MOXJIMBICTh PETYJIIPHUX NEPEPB Ha
(G13MYHY aKTUBHICTHh Ta MIATPUMYBATH 3J0POBY NOCTAaBy Y4YHIB. MaTu OopTONEANYHI
MeOJIL.

BucHoBkH. 3rifHO 3 pe3ysibTaTaMU aHKETyBaHHS OaTbKiB, MPOBEIECHOTO B
paMKax JaHoi poOOTH OUIBIIICTH JIT€Hd MarOTh IpoOiemMH 3 mocraBoro. [lopymieHHs
MOCTaBU € aKTyaJbHOIO MPOOJEMOIO cepei JAITe MIKUIBHOrO BIKY B YKpaiHi Ta
MOB'A3aHE 3 PI3HOMAHITHUMU (DPAaKTOpaMH, TAKUMHU SK HEMPABUIbHE IMOJIOXKEHHS Ii]T
Jac CHJIHHS, HeAocTaTHA (i3MvyHa aKTHBHICTH Ta 1HmI. I[lg mpobimema Mmoxke
MPU3BECTH J0 PO3BUTKY PI3HUX 3aXBOPIOBAHb HE TUIBKH OIMOPHO-PYXOBOI CUCTEMH, A
i 1HImMX cucteM opraHizMy. [Ipobyiema nopyiieHHs MOCTaBu MOTPeOYye yBaru 3 OOKy
0aThKiB, MENAroriB Ta JiKapiB, 10 MPAIIOIOTH 3 AITHMU, JJIA 3aM00IraHHS PO3BUTKY

CEpHO3HUX 3aXBOPIOBAHb Ta MOJINIIEHHS 3arajlbHOTO CTaHYy 3[I0POB'S IITEH.
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YK 618.13-009.7-02:618.14-007.415]-036.1-07
KJ/ITHIKO-TATOI'EHETUYHI OCOBJINBOCTI COVID-19

Kousoruno Tersna PomaniBna

K. M€Jl. HayK, ACCTEHTKa

kadeapu iHEKIIMHIX XBOPOO Ta emiaeMioIorii
Bepuk OJiena SIpociaBiBHa

Baan Banepis OsexkcanapiBHa

Muponwk /liana BosiogumupiBaa

CTYJEHTKH

BykoBUHCBHKHIT ep>KaBHUN MEAUYHUIA YHIBEPCUTET
M. UepHiBli, YKpaina

AkrtyaasHictb. COVID-19 Bmepme OyB 3apeecTpoBaHHM HANpHUKIHII
2019 poky B M. Yxanb, Kutaii, 1 3 TOro yacy mupoKo MOIIUPUBCS 10 BChOMY CBITY.
Tpu poku 3 moyaTky naHjemii KOpoHaBIpyCHa XBOpoOa Bce 1€ MPOJIOBKY€E BUPYBATU
Ta HaBaHTAXKYBaTH MEIUYHY CUCTEMY Y KpaiHH.

Hias po6orn. BucBITIWTH TONOBHI KIIHIYHI Ta MNaTOTEHETUYHI AaCIEKTH
XxBopoOu cpuunHeHoi Bipycom SARS-CoV-2.

Oo6rosopennsi. COVID-19 — ne iudekmiiina xBopoba, 30yAHUKOM SKOi €
Bipyc SARS-CoV-2, skuil ypaxkae emitenid NUXaTbHUX IUIAXiB, albBEOLUTH Ta
CHETPOIIMTH TOHKOI  KHUIIKK. 3aXBOPIOBAHHS  XapaKTEPU3YEThCS  BHUCOKOIO
KOHTario3HICTIO, IMBUIKUM PO3MOBCIOJKCHHSAM 30YJHHKA, II0 3yMOBHUB MaHACMIIO,
KJIIHIYHO — BIJHOCHO TOBUIBHUM PO3BUTKOM XBOPOOHM — peCHipaToOpHOTO
IPUINONOAIOHOTO CUHAPOMY, a B TSDKKMX BUIAAKaX — IHTEPCTULIMHOIO MMHEBMOHIEIO,
I'PJIC ta/abo nuxaapHOIO HEIOCTATHICTIO.

SARS-CoV-2 xapakTepu3yeTbcsl TUM, 110 MAa€ YOTUPU OCHOBHI CTPYKTYpHI
oinku cnaiik (S), memOpany (M), obononky (E) 1 mykneokancun (N). Oxpim 1ux
YOTUPHOX OCHOBHUX CTPYKTYpHUX OuikiB, pidHi CoV KOAylTh crHeuiaibH1
CTPYKTYpPHI1 Ta A0JaTKOB1 OukH, Taki sik Outok HE, 6110k 3a/b Ta 610k 4a/b. i 3pimi
OUIKM BIAMOBINAIOTh 3a KUIbKA BAXIWBHX (QYHKIIA Yy MIATPUMIN TEHOMY Ta

perumikamii  Bipycy. [1] SARS-CoV-2 (COVID-19) 3B’s3yetbes 3 AllD2
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(aHT10TEeH3MHIIEPETBOPIOBAIIBHUM (PEPMEHTOM 2) 3a AOMOMOIOI0 CHaiika Ta J03BOJIIE
COVID-19 nponukatu Ta iHbiKyBaTH KIITUHHU. J{715 TOro, 11100 BipyC MIT 3aBEpIIUTH
NPOHUKHEHHS B KJIITHHY MICIs IOTO MOYaTKOBOTO IMpPOIIECY, CAaWKOBUHM OLIOK Mae
OyTH mMmiAroTOBICHUNA (EPMEHTOM, SIKUH Ha3UBa€ThCs mporea3or. IlomidoHo 10
SARS-CoV, SARS-CoV-2 (COVID-19) BukopucTOBYyEe mIpoTeasy IIiJ Ha3BOIO
TMPRSS2 nnsa 3aBepuienns mporo npoinecy [2]. ACE2 3a3Buyail 3ycTpivaeTscsi B
emiTeNniaJbHIX TKAHWHAX JIIOJMHU, BKIIOYAIOYU CJIM30BY POTOBOI MOPOXHUHH Ta
HOCA, HOCOTJIOTKY, JIET€HI, IIUTYHOK, TOHKUM KUIIEYHUK, TOBCTY KHUIIKY, JiM(aTUUHI
BY3JIM, TUMYC, KICTKOBUH MO30K, CEJI€31HKY, MEUiHKY, HUPKH Ta HaBiTb MO30K, IIO
1HOZl MPU3BOJIUTHL JO CHUCTeMHOi 1H(EKIli MNpu KOpOHaBipyCHiil xBopoOi [3].
[Ipo3ananbHi UUTOKIHM 1 XeMOKiHU, B Tomy uucii IL-6, TNFa, IL-1B, nputsarytors
3analibH1 KIITHHM 10 Micud iH@ekuii. Helitpodinu 1 tuToTrokcnuHi T-KIITHHY, TOPSIA
13 [UTOKIHAMH, CHPUYMHIOIOTH TMONIKO/KCHHS TKAaHWUH JIET€Hb, BKIIOYAIOUU
MIJBUIEHHS TPOHUKHOCTI CYIUH 1 CTUMYJSILIIO JiereHeBoro (idbposy [4].
300pakeHHsI JIET€Hb, CXO0XKUX Ha MATOBE CKJIO, MOB’s3aHI 13 CUJIBHUM 3arajeHHSIM
JIETEHEBUX KJIITHH, SIK1 CTAIOTh HE3JATHUMH OOMIHIOBATH BYTJIEKHUCIIUNA Ta3 1 KUCEHb
micas iHdekmii SARS-CoV-2. Jlocmimkenns mokazano, mo SARS-CoV-2 moxe
iH(pikyBaTu T-KIITUHU, IO TMOSACHIOE JTIM(OLIUTONEH IO, SIKa 3a3BUYAl 3yCTPIUAETHCS
y mnamieHtiB 3 COVID-19. byno Takox MmoMiu€HO, IO OUIBIIICTh BaXKKOXBOPHUX
narieHTiB, iH¢pikoBaHnux SARS-COV-2, manu mnigBUIIEHUH piBEHb 3amalbHUX
nutokiniB (IL-6 ta IL-10), mo Bka3dye Ha MOTEHIIINWHY OakTepiaJibHY CYITYTHIO
1H(DEK110, CIPUUMHEHY AUCPETYIISILIE IMyHHOI CUCTEMH [5].

SARS-CoV-2 tak sk i SARS-CoV-1 copuuumnsie TocTpuil pecmipaTopHUi
muctpec-cuagpom (I'PIAC) 1 roctpy nereneBy HenmoctatHicts (JIH), xotpi €
OCHOBHMMM MNpuUYMHaAMU cMepTi mnarieHTiB [6]. Bipycu SARS, iHbikyroun
MTHEBMOIIUTH, CIIPUYUHIOIOTH 1X JIECKBAMaIlil0 B albBEOJIAX, CIIPUSIOTH ATbBEOJISIPHIN
muchyHKIi, HaOpSAKY 1 KPOBOTEUl, MOPYIIYIOTh Ta3000MiH 1 BEAYTh JO IUXATHHOI
HenocTtaTHOCTI. OAHOYACHO 3 UM 3MEHIIYEThCS KUIBKICTh Cyp¢akTaHTy, M0
MPU3BOJUTH /10 3MEHIIICHHSI 3IaTHOCTI JIETEHb PO3IIMPIOBATUCH 1 CTUCKATHUCS ITI/T Yac

akty nuxaHss. Lleit nporec Moke MPU3BECTH JO KOJAICY JIET€Hb M1l 4ac BUAUXY. Y
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MIpy 3allOBHEHHS ajbBEOJI PIIMHOIO, HAPOCTa€ OuXajibHAa HENOCTAaTHICTh. CMepTh
HACTa€ TMpPH TMOPYIICHHI MLUTICHOCTI albBEOJSIPHOI MeMOpaHd, IO BeAe [0
HAKOMUYEHHS PIIKUX EKCYJaTiB B aJlbBEOJISIPHOMY IPOCTOPi, Ta SIK HACHIJIOK IIMX
MPOIIECIB MEXaHIYHA BEHTHIIALIIS JIETEHb BUSBIISIETHCSI MapHOTO [7].

COVID-19 € nyxe 3apa3Horo xBopo0Oorw. IHKyOaliiHU TIepioJi TpUBAE
2-14 1i6. Y OUIBIIOCTI XBOPUX CHUMITOMHU 3 SIBIAIOTBCS MNPUOIU3HO uepes
YOTUPHU-TI’SATh JTHIB TicTs 3apakeHHs [4]. KimiHiuHI mposBH KOJIMBAIOTHCS Bl JETKUX
0 BaXKUX, aje OUIbIICTh 1H(PIKOBAaHUX BHUIIAJIKIB MAalwTh JETKy Gopmy
3aXBOPIOBAHHS 1 TOMYy HE MalOTh CEPHO3HMX KIIIHIYHUX O3HaK [5]. Xoya aeTanbHUN
KIIHIYHAA ~ JaHAmaT  OpOAOBKYE  BCTAHOBJIIOBATHCS,  HAWMOLIMPEHIIIHMHU
kiIiHiyHuMHA cuMiitomamMu SARS-CoV-2, ki crnoctepiranucs y Maifi€eHTiB, Oynu
rapsiuka (87,9%), xamens (67,7%) 1 Broma (38,1%) [8]. V mgeskux naiieHTiB 3
COVID-19 npu HaIxoJKEHHI CHOCTEpITaINCS apuTMis, TOCTPE YpaKeHHS Cepiid,
nopymeHHst ¢yHkuii Hupok 1 nedinku (50,7%) [9]. Kpim Toro, € nokasu iHpexiii
noBepxHi oka y narierTiB 3 COVID-19, ockinbku PHK SARS-CoV-2 6yna BusiBieHa
B OYHUX BWIUICHHSX Mali€HTiB [4]. 3aragoM 10 KaTapaldbHUX SBUI TPUETHYIOTHCS
II€ aHOCMIs Ta AMCreB3is (BTpaTa HIOXY Ta CMaKy), TAKOXK PEECTPYIOTHCSA MOPYIICHHS
3 OOKYy KHIIIKOBOT'O TPAKTy, 110 oOyMoBiieHe TuM, 1mo SARS-CoV-2 mae TpomHicTh
710 EHTEPOIUTIB. AMEPUKAHCHKI Ta 1TATINChKI MEIUKH TOJAJIH 1€ OJIMH XapaKTEPHHIMA
CUMIITOM, SIKMil BOHM HAa3BaJIM «KOPOHABIPYCHI NaJIbIl» — Ha NalbIIX HIT Y XBOPOTO
3’ ABJISIFOTHCS IUISIMA CUHBOTO a00 MypITypHOTO KoJibopy. «Lls o3Haka xapakrepHa aJis
PaHHBOI CTaJli 3aXBOPIOBAHHS, TOOTO MEPEAYy€E XapaKTepPHUM CHUMITOMaM XBOPOOH.
[Homi me Moxke OyTH mMepIio O3Hakow, 1o y xBoporo € COVID-19, B Ttomy
BUITAJIKY, SIKIIO 1HII CHMIITOMHU BIJICYTHI», — TOBIJIOMUB TOJIOBHUN JIKAp BIIILITY
1H(MEKIIHHUX 3aXBOPIOBaHb MEAMYHOI IIKOMW YHiBepcuteTy llencinbBanii EOGOIHT
Jlayren6ax [4]. [Ipore HeMae MOCTOBIPHUX KIIHIYHUX OCOOMMBOCTEH, sIKI O MOTJIH
BipizauTH COVID-19 Bix iHIIUX BIpYCHUX peCHipaTOpHUX 1H(EKITIH.

TomorpadiyHuil CHHIPOM Yy BUTJISI «MATOBOTO CKJIa» OUIBIIICTh KIIIHIIIUCTIB
MO3UIIIOHYIOTh SIK «IMaTOrHOMOHIYHUNY». OpHaK HAcHpaBAl BiH TaKUM Yy YKOJHOMY

pasi He €, OCKUIbKU BUSIBIISIETHCS HE JIMIIIE MPU PI3SHOMAHITHIHN JereHeBiil maToJorii, a
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M y 3A0pOBHX OrpsaHuX JroAei mig yac (asm Buauxy. Kpim mporo 3aznaueHuit
CHUHJPOM CTAa€ BHJIMMHUM JIMIIE TOMAI, KOJIU TOMOTpadiuyHUI «3pi3» TKAaHWHU JIETEH1
CTaHOBUTH <4 MM [11].

barato kpain epeKTHBHO KOHTPOJIIOIOTH M0 XBUItO maHaeMii SARS-CoV-2 i
3HaYHO OOMEXKWIIM PiBEeHb CMEPTHOCTI 3aBISKUA 3HAHHSAM, OTPUMaHUM Yy MUHYJIOMY
npo emigemii SARS ta MERS, 1o m103Bojsi€ MIBUAKO 3ampoBaguTH €hEKTUBHIIII
npodinaktuyni 3axoau. Omnak SARS-CoV-2 panekwii Bij JnikBigamii, 1 6arato
JOCJIITHUKIB TIPOTHO3YIOTh HOBI XBWJII B MailOyTHhoMy. OCh 4OMY JOCIITHMIIBKI
sycuwigs moao SARS-CoV-2 1 COVID-19 HeoOxigHO MOABOITH, MO0 SKOMOTA
IIBU/JIIIIE 3HAUTH €(PEKTUBHI METOIU JIKYBaHHS [5].

BucnoBku. Jlnsg edektuBHOI OOpoThOM 3 OYIb-SKMM 3aXBOPIOBAHHSIM
noTpiOHO n00pe 3HaTH 30yAHHMKA, PO3YMITH MAaTOT€HETHYHI MEXaHI3MU XBOPOOU Ta
3HATH KJIIHIYHY KapTuHy. Came Il acneKkTH € 3alopyKol PO3POOJICHHS METO/IIB

CTpUMAaHH:A ITOIINPCHHA Ta e(l)eKTI/IBHOF (¢} HiKYBaHHH.
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AKTYAJIBHICTb HAJJTAHHS NEPIIOI JOMEJUYHOI JOIMOMOI'
TP AKYCTHUYHIN TPABMI TA BAPOTPABMI B YMOBAX
BOEHHOI'O YACY

Kyuepenko bornan IOpiiioBnu

aCUCTEHT KadeIpu eKCTPEHOI Ta HeBIAKIAHOI METUIHOT TOTIOMOTH
OpToOTIeili Ta TPAaBMATOJIOT 1]

XapKiBChKHI HAIIOHATTLHUNA METUYHUHN YHIBEPCUTET

I'naagka Oaisa BayeciaBiBHa

3100yBay BUILIOT OCBITH TPETHOT'O MEITUYHOTO (PaKyJIbTETY
XapKiBChbKHI HAI[IOHAIbHUN METUYHUN YHIBEPCUTET

VYkpaina

AKTyaJlbHICTb. AKYCTHYHAa TpaBMa Ta OapoTpaBMa SIBISIIOTBCA JIOCUTh
aKTyaJTbHUMHU B YMOBaX chorojeHHs. IllogHs Mu 3HAX0IUMOCH TIij] BIUIMBOM 3BYKIB
BHUCOKOI yacToTH (cepii BUOYXiB, MOCTPUIH, YAapHI XBWJI1), a BIHCHKOBOCIYKOOBIII
IIOTOIMHU MIIJIAI0ThCSI BUCOKOMY PU3UKY BUHUKHEHHSI TOCTPOI aKyCTUYHOI TPaBMHU
abo OapoTpaBMH 3 TMOJAIBIIOID BTPATOI CIyXy, TOMY IO 3HaXOAAThCA
Oe3rmocepelHbO Y 30HI OOMOBMX JiMl A€ IIyMOBE HaBaHTaKCHHS CKIIQJa€ BiJ
150-170 nb. Tomy Hapa3i KOXXE€H 13 Hac TOBWHEH BMITH BYAaCHO pO3IMi3HATH
CUMIITOMH Ypa)K€HHS BHYTPIIIHBOTO a00 CEpEeIHbOr0 ByXa Ta IMIBHAKO 1 SKICHO
HaJaTH JTOMETUYHY JOTIOMOTY TOTEPILIIOMY.

Mera. Metoro Hamoi poOOTH € BU3HAYEHHS PIBHA BOJIOAIHHS HaBHYKaMU
HaJIaHHS JIOMEJINYHOI IOMMOMOTH CepeJl IMBIILHUX OC10, TOTEPITUIMM IIPH aKyCTUYHIM
TpaBmi/0apoTpaBMmi.

Marepiaiau Ta mMetoau. bylno cTBOpeHO Ta MPOBEACHO AHKETYBaHHS CEpel
IUBUIBHUX OCi0 y Biri Bix 15 1o 49 pokiB, ki MpoKKUBaIM a00 Hapa3i MPOKUBAIOTH B
MicTax Ji¢ NpoBOAWINCHL OoioBi maii. Tema ankeryBanHs: “Ilepma gomeauyHa
JI0TIOMOTa TIPH TpaBMi ByXa (aKycTH4Ha TpaBMma/OapoTpaBMa) B yMOBaxX BOEHHOTO
gacy”. 3a IOMOMOTOI0 TIEBHOTO TMEPEIIKy MUTaHb, MU HaMarajwcs Ji3HATUCS PIBEHb
MIJITOTOBKM HACeJICHHS B HaJaHHI JOMOMOTU IMOTEPIUIMM Ha MICLl MOl Ie 10

MPUI3Ty MIBUIKOI TOMOMOTH IPU BUHUKHEHHI TPaBMHU ByXa.
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PesyabTaTi gochaimkenHsi. B onuryBanHi 6panu yuacts 40 oci6. Cepen HUX
Ha nuTaHHs: ‘“Uum 3Haete Bu, mo Take akycTuuHa TpaBMa?”, Bianosinp “Tak” mamu
27 oci0, mo cknangae 67,5%, BianoBias “Hi” gamm 13 oci0 - 32,5%. Ha nurtanug: “Un
3Haere Bu, mo Take OGaporpaBma?”’ Oyno orpuMmaHo 20 MO3UTHBHUX BIATIOBIIEH,
10010 51,3%. MoOXHa 3pOOMTH BUCHOBOK, IIIO MOJOBHHA HACEJICHHS Ma€ HU3bKY
0013HAHICTh y IAHOMY ITUTaHHI.

50% pecrnoHIEeHTIB MOBHICTIO a00 YaCTKOBO 3HAIOTh CHUMIITOMH, SIKI MOXYTh
BUHUKHYTHU IIPU TPaBMi ByXa.

[MamienTn, gxi moTpanmwiv Mmif Ail0 BUOYXy, HapakeHI Ha PU3MK SK TPaBMHU
ByXa, TaK 1 aKyCTUYHOI TpaBMHU. BiliCbKOBOCTY>KOOBII, SKI MOTpamWwiId Mif IO
HeOe3neuyHoro mymy, rosocHimoro 3a 140 ab, HapakeHI Ha BHCOKMHA pPH3HUK
AKyCTHYHOI TPAaBMH 1 NOJANIBIIOL BTPATH CIyXY. [ 1]

HebGe3neunuii 1mrym MONIKOJKYE CIIYXOB1 MEXaHI3MH BHYTPIIIHBOTO ByXa.
CuMnToMH aKyCTHYHOI TpaBMH: BTpara CcIyXy, THHITYC (I3BIH Yy ByXax),
3aKJIaJIEHICTh ByXa, OLIb y ByXax Mij 4ac CUJIBHOTO IIIYMY, CKJIa/IHOIIII 13 BUSIBJICHHSM
JDKepena 3BYKy, OpoOJieMH 31 CIyXOM Yy UIYMHOMY CEpPEIOBHMILI, a TaKOX
3armaMopoyveHHs. [1]

[Tpu GapoTpaBMi CUMITOMH SBJISIOTHCS 1ICHTHYHUMH, OJIHAK, TAKOXK 13 ByXa
MOKe OyTH MOMITHO BHUJIUJIEHHS KpOBi (OapabaHHa MEpEeTHHKA MiIIA€THCS PO3PUBY)
Ta MOPYLIECHHS! KOOPIUHAIII].

binpmra yactuna pecrnonieHTIB - 80% He BMiIOTh SKICHO HaJlaBaTH JOMEIUYHY
JomoMOry Tipu TpaBmi Byxa. OnuTyBaHl CaMOCTIMHO OI[IHIOBAJIM CBIA pIBEHb
HaJaHHS JOMOMOTM TOCTPaXAAJIOMy NpH aKyCTHYHIA TpaBMl Ta OapoTpaBmi y
niarra3oHi Big 1 g0 5, ne 1 - 11e MiHIMaJIBHUH PIBEHB, a 5 - 11 MAKCUMAaIbHUI PIBCHb.
MiHiMaJbHUM PiIBHEM HAaBUYOK JOMEIUYHOT JOTIOMOTH BOJIOAIOTH - 72,5%, cepeaHi
piBeHb MaTh 22,5% 1 nume 5% 3Mornu © HagaTH AOTOCHITalIbHY JOMOMOTY Ha
BHCOKOMY PiBHI.

[ToTpiOHO mam’ATaTd, WO NEpII HDK HaAaBaTH JOMOMOTY MOTEPHLIOMY
MOTPIOHO OIIHUTH OE3MEYHICTh MICIS TOJil, BUKOHATH 3arajlbHUM OTJISA[ Malli€eHTa i

TUIBKH TICJIS [IHOTO TIOYATH 3aX0/IH 3 HAJ@HHSI MEPIIOi JOMETUYHOT JOTIOMOTH.
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baxkaHo mepemicTUTH MOTEPHIIOro B CHOKINHE MicIle (3MEHIIUTH BIUIMB 3BYKIB
BHCOKOI YaCTOTH).

[Ipy He3HaYHMX paHax 30BHIIMIHBOI YACTHHM BYyXa, HEOOXITHO OOpoOUTH
ypaxxeHe MICIe aHTUCENITUYHUM 3aC000M IICTs YOr0 HAKJIACTU CTEPUIIbHY TOB S3KY.
He MoxHa HaMaraTucsi OYMCTUTH BYXO 32 JIONOMOTOI0 BYITHOI HAJIMYKH 200 1HIIUMHU
npeaMeTa, MPOMUBATH BOJAOK0, YM OY/b-SKOIO IHIIOIO PITUHOIO, aJKE 1€ MOXKE
CIPOBOKYBaTH BHHHUKHEHHS OOJBOBUX BIAYYTTIB, 3allaMOPOYECHHS, IEPEHECTU
3a0pyIHEHHSI [0 CEpeIHbOTO ByXa Ta CIPOBOKYBAaTH TOJAJbIIE BUHUKHEHHS
iHekuiid. SIKmo 3 ByXa BHUTIKa€ pilMHA, HEOOXITHO YKIACTH XBOPOro Ha OiK
ypak€HUM BYXOM JOHU3Y, 1100 MOJETIIUTA MOTO CIOPOKHEHHS. [2 ]

VY TSOKKUX BUMAJKaX, IPU MOBHOMY BIJPHBI BYHIITHOI pAKOBUHU CJIiJl OOTOpHYTH
il YMCTOIO BOJIOTOI0 TKAHMHOIO, MOKHA OOKJIACTH JIbOJIOM 1 TPAHCIIOPTYBATH Pa3oM 13
MOCTPAXKIAIHUM JI0 KIHIKH MPOTATOM He Oubiie HiXK 8-10 roauH.

Tox npaBuIbHO HaJaHa JOMEIUWYHA JAOMOMOra IIe A0 MPHUi3Ty MIBUAKOI MOXKE
30eperTu CiiyX XBOPOMY Ta YHUKHYTH HETaTUBHHUX HACIIIKIB Y TIOJAIBIIOMY.

BucHoBok. OTxe, MO)KEMO 3pOOMTH BHCHOBOK, L0 BOJIOAIHHS HaBUYKaMU
HaJaHHS JOMEIWYHOI JOMOMOIM MpPU aKyCTUYHIN TpaBMmi Ta GapoTpaBMi B yMOBax

BOEHHOT'0 Yacy € HEOOX1THUM, 5K JIJIS IUBUTBHUX, TaK 1 JIJIs1 BINCHKOBHX.
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BIIJIMB CTPECY HA 310POB’S TA YCHIIIHICTD CTYAEHTIB II1/1
YAC BIMCBKOBOI'O CTAHY B YKPAIHI

Mensenesa Karepuna CepriiBHa
Bonnapenko Oaekciii ImurpoBny
CTYJEHTH

HamionanpHuM MeIUYHUN YHIBEPCUTET
ived1 O. O. boromosbiig
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J.M.H., ipodecop

HanionanbHuil MEANYHUI YHIBEPCUTET
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AHoOTaNisi: BTOPTHEHHSI arpecopa Ha TEpUTOpPi0 YKpaiHU BiIoOpa)xaeThCcs Ha
BCIX BEpCTBaxX HACEJIEHHSA, B TOMY 4HUCHl 1 Ha cryaeHTax. [locTiliHe Hampy>XeHHs,
CTpax 1 HEBU3HAYEHICTh Iepes, HaWOMMKYUM MailOyTHIM HEraTUBHO BIUIMBAIOTH Ha
iXHIO YCHIIIHICTh Ta 310pOB‘s. SK HacHiOK, MOTIpIIYEThCS C(HOKYCOBAHICTH Ha
BUKOHAaHHI  TUMOBUX  3aBllaHb, pO3yMOBa  JISUIBHICTH,  3MIaTHICTH [0
3amam ‘SITOBYBaHHS, & TaKOX CIOCTEPITAEThCS TEHJEHIlS 0 PO3BUTKY IIKIJTHBUX
3BUYOK, Takux sK: TrOTIOHonamiHHsA (18,2%), BxuBanHs ankoromo (6,5%),
nepeinanns (20,8%), 3aCOKIMIMBUX, CHOAIMHUX, TICUXOTPOIHUX pedoBHH (32,5%),
yepes3 K1 MOTIPIIYEThCS SKICTh JKUTTA 1 KOMYHIKAI[IS 3 IHILIUMH JIFOJIbMHU.

KurouoBi cioBa: BIMICBKOBUH CTaH, CTpEC, AUCTPEC, CTYAEHTH, BIUIMB Ha

YCHIMIHICTD Ta 3/I0POB ‘4.

Beryn: crpec, sk HecmenmdidHa peakilisi OpraHi3My, 3aJHIIA€ThCS
HEB1JI‘€MHOIO0 YaCTHHOIO HAIIOTO JKUTTS, @ MEXaHI3MH, 110 3YMOBIIOIOTH PO3BUTOK
CTpECy, PO3BHBAIMCH BIIPOJIOBXK €BOJIOMII. B 3ajIeXHOCTI BiJ CHIM TOApa3HUKA
(ctpecopa) Ta CTymeHs PE3UCTEHTHOCTI OpraHi3My, MOXJIMBE BUHUKHEHHS
OB’ S3aHUX 31 CTPECOM PO3JIAJIIB.

B wmemumuni, ¢izionorii, mcuxosorii BUAUISIOT eycTpec (MO3WTUBHUM) Ta
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nuctpec (HeraTUBHMUIA).

Eyctpec — xopucHmii cTpec, ajpke BiH TOHI3yE poOOTY OpraHi3My, Ta CIPHSE
aKTHBallll HAaBYaJbHUX MEXaHI3MIB peakiiii Ha cJ1aOKl, aje CX0XkKi cTpecopH. [3]

Jluctpec — WIKIJUIMBUM, HETATUBHUHN THUII CTPECY, 3 SIKUM OPTaHi3M He 37aTeH
Briopatrucs. BiH pyliHye MopajibHE 3I0pOB‘S JIIOAMHH Ta MOXE MPU3BECTH 0
PO3BUTKY BOXKKHUX MCUXIYHUX po3nadiB. Jlo nepioyeproBux GakTopis, MO COPUSIIOTH
MEPETBOPEHHIO TEPBUHHOTO CTpeCy Ha JUCTPEC HaleXaTb: HEJAOCTaTHICTD
iHpopmMmallii, HEraTMBHUM TIPOTHO3 CHUTYyallli, BIAYYTTA OE3MOPATHOCTI TEpe
CUTyaIli€fo, HaJMIpHA dis CTpecopa, IO TMEPEBUIYE aNanTHBHI MOKIMBOCTI
OpraHi3My Ta BeJIMKa TPUBAIICTh CTPECOPHOTO BIUIMBY. [3]

PeanpHicTh ICHYBaHHS B YMOBax IMPOJIOHTOBAHO1 ICUXOTE€HHOI CUTYaIlii, 1110 HE
nependavae TEHJAEHUII BUPIMICHHS, BCTyNa€ y MPOTHPIYYS 13 MpPAarHEHHsSIMH Ta
OaKaHHSIMU THAUBIAYYMIB, (OPMYIOUN aHOMAIILHUNA PO3BUTOK OCOOUCTOCTI. [2]

B octanHi poku 3‘siBUsIach TEHACHIIIS PO3IIISIATA CTPEC SIK HEPBOBY HAIPYTY,
MpOTE€ CTPEC — HE JMIIE HEPBOBA HAIpPyra, OCKUIBKM Y CTPECOBY BIJINOBIJIb
3allydaeTbcs  psii Opra”iB Ta cucrem opraHizmy. Crtpec — 1€ CHCTEeMHa
HEHPOCHIOKPUHHA BIAMNOBIAb, Y SKHA B TEPHIy YEpry 3alydaeThbCs CHUMIATHYHA
HEPBOBA Ta CHAOKPUHHA CUCTEMHU. [ 1]

Crtpec mpencraBisge cobor0 (GakTop pU3MKY I 30pOB‘sS 1 Oepe ydacThb
(6e3nocepeqHb0 a00 OMOCEPENKOBAHO) B PO3BUTKY Ta MIATPUMII IIHPOKOTO PAILY
COMATUYHUX, TICUX1YHUX Ta TOBEAIHKOBUX pO3JaiB. [1]

Meta poGoTH: 10CTIAUTH BILUIUB CTPECY HA 3J0POB’S Ta YCIIIIHICTD CTYACHTIB
I1]1 Yac BIICLKOBOTO CTaHYy.

Marepiaiu Tta MmeTogu: Matepianu TOCHTIDKEHHS: JaHI HAYKOBUX JDKEPEN Ta
pe3yJbTaTH COIIOJIOTIYHOIO JOCIIKEHHS, SKUM OYJI0 OXOIUIEHO 77 PECIOHJICHTIB.
VYyacte Oyna JOOpPOBUIHHOIO, @ TaKOX IMPHU aHAI31 pe3yibTaTiB Oyjo 30epexeHo
MPUBATHICTh PECIOHJEHTIB. MeETOau JOCHIDKEHHS: COIIOJIOTIYHUN, MEINKO
CTaTUCTHUYHHHA, CTPYKTYPHO-JIOTIYHOTO aHaJi3y.

Pe3yjbTaTtu Ta 00rOBOPEHHSI: COIOJIOTIYHE JOCTIIKEHHS OyJIO TPOBEIECHO

cepell CTyIGHTIB KypciB BiJ 1 10 6; y JOCIIPKEHHI TaKoXX Opajiyd y4acTh CTYJEHTH

75



takux BH3: HMYV im. O. O. boromonsiis, KIII im. Cikopcskoro, HYBill Ykpaiau Ta

KHY im. T. I'. llleBuenka. XapakTepucTHKa PECIIOHICHTIB HaBeieHa Y TabmuI 1.

Taoamnus 1
XapakTepucTHKA PeCOH/IeHTIB
Ne XapaKkTepuCTHKA AOGcC. 3HaU. %
1 | Oco6wu, Bikom Bix 17 mo 20 50 64,9
2 | OcoOun, BikoM Bix 21 go 25 27 35,1
3 | XKigku 60 77,9
4 | YonoBiku 17 22,1
5 | Ilocana - cTyneHt 77 100
6 | BuyrpimHbo nepemimieHi ocoou 2 2,6
7 | ocriixi xurem Kuesa 48 62,3
8 | Ocobwu, sixi 3HaxoaThCs B KneBi 3 mpuBoay HaBYaHHS/POOOTH 27 35,1
VY Tabmuui 2 HaBeleHI pe3yJbTaTH COLIOJOTIYHOTO ONUTYBaHHSA Cepel
CTYJICHTIB.
Tadauusa 2
Pe3yabTaTH COLIOJIOTIYHOIO A0CTiAKEHHS
Ne XapaKkTepUCTHKA AO0cC. 3HaU. %
1 | [opymeHHs pexumy CHY 40 51,9
2 | IlopyuieHHs aneTuTy 26 33,8
3 | TpyaHomi mnpuW BHUKOHAHHI 3BHUYHUX 3aBHaHb 4u noOyToBux | 30 39
000B'sI3KIB
4 | 30imbIICHHST KUTBKOCTI TMOMMJIOK TIpH BUKOHaHHI mpocTtux | 31 40,3
004HCIIeHb
5 | HebaxxanHs cnisikyBaTucs 3 poJindaMu Ta Apy3sMHU 41 52,3
6 | AnaTudHi CTaHUW Ta OATyKiCTh 49 63,6
7 | 3HMKEHHS 3/1aTHOCTI J10 3a1aM’ ITOBYBAaHHS 44 57,1
8 | BimuyrTs BaxKKOCTi Ta TUCKOM(OPTY Y BEpXHil AUISHIN )KUBOTA 20 26
9 | BiguyrTs cepueOuTTs 34 442
10 | BiguyTTs cTHCcKaro4oro 000 B 00J1acTi cepust 16 20,8
11 | bomi B ciinHi 43 55,8
12 | BigqayTTs IOMOTH Ta BaKKOCTI B TLTi 3 429

BaxxJiMBUM acmekToM y BHU3HAUEHHI BIUIMBY CTPECY Ha CTYACHTIB Mij 4ac
BIMICHKOBOTO CTaHy € XapaKTePUCTUKA IXHBOTO (PI3MYHOTO 3/I0POB‘s, MOPYIICHHS
SAKOTO BUKJIMKAHE PO301KHICTIO MK (PAKTUYHUM CTPECOBUM HABAHTAXKEHHSIM, Ta TUM
HaBaHTaXEHHSM, SKE 37aT€H BUTPUMATH OpraHi3M 1HIWBIIA.

MoskeMo criocTepiraTi BEJIMKUI BiJICOTOK HETaTHBHUX HACTIIKIB, K1 MOXYTh

BIUIMBATH HAa MEHTajdbHE a00 HaBiTh (i3uyHe 370poB’s cTyAeHTIB. IloripiieHHs
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anetutry (33.8%), pexumy cHy (51.9%) npu TpuBamiii HassBHOCTI MOXYTh pa3oM 3
IHIIMMHU TICUXOEMOIIIMHUMHU PO3JIaJaMH BiIOOpaKaTUCh HA PI3HUX CHUCTEMax OpraHiB,
HaIpUKJIAJ CEepLEeBO-CYJAMHHIN 4K TpaBHiM. 3a pe3yinbraramu onutyBaHHs 44.2%
PECTIOHACHTIB MEPIOJUYHO BiAUYBalOTh cepuedutts, 20.8% crocTepiraiu BiAUyTTS
CTUCKa4oro 060110 B 00sacTi cepiis, a 26% onuTyBaHUX TypOy€e BIIUYTTS BaKKOCTI
Ta TUCKOM(OPTY y BEpXHIN AUISHIN XKMBOTA. Takoxk 3’sBISIOTHCS OOJ1 B CIHUHI 1
M’s1i3ax (55.8% Tta 42.9% BianmoBigHO). YCi 111 ACTIEKTH Pa30M 3 allaTHYHUMH CTaHAMH,
PO3CISIHUM MUCJICHHSIM Ta HeOakKaHHSM KOMYHIKYBAaTH 3HUXKYIOTh Mpale3AaTHICTh Ta

HiABUIYIOTHh TPUBOXKHICTh Ta APATIBIMBICTE. (puc. 1, 2)

Ak BW OUiHKHOETE BNACHWIA PiBeHb NPaLe3aaTHOCTI OCTAHHIM
yacom? (OUiHiTE 3a wkanot eig 0 go 5)

77 Blanosigen
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Puc. 1. Jliarpama piBHs npaune31aTHOCTI cepe/l peClIOH/IEHTIB.
Ak B oUiHOETE BNACHWWA PIBEHb TPUBOMHOCTI OCTaHHIM Yacom?

(ouiHiTb 3a wWkanow Big 0 go 5)

77 Bignoeigen
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Puc. 2. /liarpama piBHSI TPUBOKHOCTI cepe/l PeCIOHIEHTIB
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Takox 3 pe3ynbTaTiB OMUTYBAaHHS MOXKEMO KOHCTATyBaTH 301IbIICHHS
xBopoOauBocTi y 19.5% pecnonaentiB nopiBHaHO 3 2021 pokom uepe3 CTpecoBi
yuHHUKU. Y 32.5% 3’sBuIachk HEOOX1JIHICTh B)KMBAHHS 3aCIIOKIMINBHUX, CHOIIMHHUX
YH MICUXOTPOIMHUX IMPernapaTiB MPOTIrOM OCTaHHBOTO POKY. 8% OMUTYyBaHUX, SKi 110
TOTO MPUAMAITH TaKi MpemapaTH, 30BN BXXUBaHY J03Y.

Ile BimTHOCHUTBCS 1 A0 MIKIIIMBUX 3BHYOK: Y 18.2% BUHHKIA 3aJ€KHICTD Bij
TIOTIOHOTATIHHS, 6.5% Tmovanmu BxuBaTH ankoronb, a y 20.8% 3’sBHiOCH
nepeinanns. 1l mudpu craroTh BaroMimuMH, Oepydd 0 yBaru ToM ¢akT, II0
ONUTYBaHHS MPOBOAMIOCH CEPE]] CTY/ICHTIB, CEPEIHIN BiK SIKUX 22 poku. Takox mad

MicCIle TIOCHJICHHS IITKIJITMBUX 3BHYOK, SIKI MOJKHA ITOOAYMTH Ha jJiarpami (puc. 3)

AKWo y BaC 40 LbOro 6yNH WKIANWEI 3BUYKHK, TO YK 36inbLIMNAECH
IXHA IHTEHCMBHICTL? (MOXNUBO [lEKiNbKa BapiaHTIB Bignosiai)

77 Bignosigen

Tak, A CTAB~Na YacTile

R 7(9,1%)
EXUEATH AMKOTONkHI HAMO]

Tak, A cTael-na JacTiwe

" 15 (19,5%)
nepeigad

Tak, A cTael-na JacTiwe

12 (15,6%)
NanvT

Hiakux 3mid He elndynocs 22 (28,6%)

¥ MEeHe He Tyno | He

. ; . 30 (39%)
FREMNOCA WKILNWENX 3841...

Puc. 3. liarpama, 1o Bizo0pa:kae nporpecyBaHHs WIKIJJMBUX 3BUUYOK cepe

PECIOH/ICHTIB.

BuCHOBKHU: CTpec HEraTMBHO BIUIMBAa€ Ha CTaH YCHIIIHOCTI Ta 3J0POB’s
CTYJICHTIB TIiJI 4Yac BINCHKOBOIO CTaHy, IO BI1JOOpaKa€TbCsl 3HUKECHOIO
Mpare3aTHICTIO, IMABUIIICHUMH TPUBOXKHICTIO Ta JPATIBIMBICTIO, a TaKOX
NiABUIICHHAM XBopoOiuBocTi. [locTiiiHa Hampyra, HEBIEBHEHICTh Y MalOyTHBOMY
Ta BIJICYTHICTb TEHJICHLIi 0 BHUPILIEHHS CUTYyallli CIpUS€ MOSABI PALY IIKIJIMBUX
3BUYOK CEpel CTYACHTIB, Ta TOSBI HEOOXIMHOCTI BXXHUBAHHS 3aCHOKIAIMBUX,

CHOJIIMHMX Ta ICUXOTPOIHUX PEUOBHUH.
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VJIK 377
OCOBJIUBOCTI KOMII'IOTEPHOT' O ITEPEKJIATY
MEJAYHOI TEPMIHOJIOI'TI

Pisknak Oxcana JleoHigiBHa,

KaHI. (QUTOJ. H., TOTEHT,

Ko03ap Ipuna CraniciaBiBHa,

Cpomak Auina BosionumupiBHa,
Mauok Bikropis BikropiBHa,
BUKIa1a4yi KipoBorpajchkoro MeIm4yHoro,
dbaxoBoro konemxy im. €. M. Myxina

Beryn. [lepexin Ha aucTaHiiitHy Ta 3Mimany ¢GOpMH BUKIIaJIaHHS BUMArae BiJ
BUKJIAQ/IaylB JHUCLUMIUIIH JIHIBICTUYHOTO UUKIY (PaxoBOr0 MEAUYHOIO KOJIEIKY
MEPErJisily OCHOBHUX METOJIMYHUX BEKTOPIB BHUKIAJAaHHA. ['OJJOBHUM YHHOM II€
CTOCYETBCS OCOOJMBOCTEl BUBYEHHS MEIUYHUX TEPMIHIB B MEPIOJ HaJAMIPHOIO
3aXOIJICHHSI CTYJICHTAaMHU TEXHIYHUMU 3aC00aMU TIEpPEKIIay.

Merta poboTu — nomryk HOBUX (HOpM pPOOOTH 3 MEAUYHUMH TEKCTaMH Yepes
BCEOIYHMI aHali3 CHUIBHOTO JOCBIy BHUKIIagadyiB-MOBHUKIB. OcoOnuBa yBara
MPUIIISAETHCS BOXXKUM BHUIAIKaM IEpeKiIaay, TaKUM SK MDKMOBHA OMOHIMIS,
MapOHIMisl, TEPMIHOJIOTTYHA CUHOHIMIS TOILO.

Marepiaim Ta Meroaum. MarepianoM Ui 31CTaBHOTO aHallizy BUOpaHi
TEPMIHU 3 TPOTPAMHOIO JIEKCHYHOTO MIHIMYMY HAaCTYIMHUX AMCHUILTIH «JlaTHHChKA
MOBa», «OCHOBH JIATUHCHKOI MOBU 3 MEIUYHOIO TepMiHOJIOTI€0», «[HO3eMHa MOBa
3a mpodeciiHuM crpsiMyBaHHAMY», «KOHCTpyrOBaHHS Ta JEKOIyBaHHS MEIUYHOI
TEPMIHOJIOTI1», « YKpaiHChKa MOBa 3a TPO(ECIitHUM CIIPSIMyBaHHSIMY.

Pe3ynbTatu i 00roBopenHsi. Pe3yiabratu npoBeaeHoi poOOTH 0OroBOpEHI Ha
3acCiIaHH1 IIUKIOBOI KOMICIi TyMaHITapHUX JUCIUIUIIH y BUTIISAII OKPEMUX JOTOBIIeH
BHKJIQJ]a4iB-MOBHUKIB Ta CKJAJaHHI MaM’ SITKU-TIONEPEIHKEHHS MPO BaXKKI BUITAJIKU
MepeKialy s MPOBEICHHS BIAMOBIIHOI MPOMEAEBTUYHOI POOOTH 31 CTYJAEHTAMH
KOJICIIXKY.

PosrisHeMo aesiki THIOBI TOMMJIKH. TpaauIliiHO CTYICHTH TIOMHJISTFOTBCS TIPH
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NepeKIaai 3 JaTHHCHKOI MOBHM TakWX TEPMiHIB, K 0S, SpPecies, vitra nigra, data,
angina, spiritus, mater, pes, hydr- ta iu.

VY OuUIbIIOCTI BUMNAIKIB MOMMIKH B TEpEKIagaX TEPMIHOJOTI JIATHHCHKOTO
MOXO/KEHHSI BUHUKAIOTh 4Yepe3 ITHOPYBAHHSA OCOOJIMBOCTEH CIOBHUKOBOI (hopMu
JATUHCHKOTO iIMeHHMKA. Tak, BUBUCHHS IMEHHUKA OS y MOBHIN CIIOBHUKOBIM hopMi 3
BIIMOBIAHUMU YEPTryBaHHSIMHU y POJOBOMY BIAMIHKY OJHHUHU 3a0e3neuye
0€3IOMUIIKOBUI BHOIp OHOTO 3 JABOX OMOHIMIB (0S, 0SSIS N «KicTKa» Ta 0S, Oris n
«pOT»).

Jlis yHUKHEHHS 0araThbOX MOMWJIOK Jy>K€ BaXKJIMBUU NPaBUIBHUA BUOIp
CJIOBHUKA JJisi Tepekyiany (1€ CTOCYETbCS 1 KOMITIOTEPHOIO IMepekiamy). Amxe
0araro  MEAMYHUX TEPMIHIB YTBOPEHO HE  MOPQOJOTIUHUMHU  3acobaMu
CJIOBOTBOPEHHS 1 IX 3HAUEHHS BIAPI3HAETHCS BiJ 3araJIbHO YKMBAaHOTO. Tak, IMEHHUK
species, ei f y 3BuuaiiHuX CIIOBHUKAX JATHHCHKOT MOBU Ma€ moHaj 10 3HaveHb, cepen
SKMX BIJICYTHS BKa3iBKa Ha BUKOPUCTAHHS I[bOro iMeHHHUKA B Pl.t. 1y mo3HaueHHs
Takoi Jikapcekoi (opmu, Ak 30ip. o Toro, *x 1eil IMEHHUK BUKOPUCTOBYETHCS SK
O0OTaHIYHUN TEPMiH, & OCTAHHIM YacOM CTYJEHTH BCE YacCTillIe acoIllI0I0Th HOTO 3
npurpaBamu. Kpim toro, st iMeHHuKiB V BiiMiHUM 3akiHueHHS B popmax Nom.sing.
i Nom. pl. 36iratotbcst 1 mi3HaTHCs Mpo (HOPMY MOKHA TITBKH 3a KOHTEKCTOM.
Hanpuknan: species aromaticae - «apomatuunuii 30ip». Halikpammii BapiaHT
MOTIEPENTH TOMIJIKK B HOTO TepeKsaZi — BYACHO 3BEPHYTH YBary CTYy/CHTIB Ha
0COOJIMBOCTI IIHOT'O TEPMIHY 1 BHECTH HOTr0 J0 TEPMIHOJOTIYHOIO JIEKCHYHOIO
MIHIMYMYy npeaMmery. Takok MOKHa 3BEpHYTHM yBary CTYACHTIB Ha NepeKiaj
aHrymiicekoro Tepminy dressing, sikuii y 3BHYaifHOMY KOHTEKCTi MEPEeKJIaaeThCs K
«TmpuripaBay (TOYHIIIE, TAKWW BapiaHT CHEIil, K «IIPUIIPABA-COYC»), & B MEIUUHUX
TEKCTaxX Ma€ 3HAYCHHS «IOB’SI3Ka».

IcHye Garato BumanKiB, KOJM MOMIJIKM B TIEPEKJIAJl MOB’sI3aHI 3 OKPEMHUMU
rpamatnuHuMu  Gopmamu.  Hampukiaz,  eJIeKTpOHHI  CIOBHHKM — 3a3BHUYA
NEPEKIIaIaloTh CIIOBOCIIONYYCHHS VItrUm Nigrum B OJHUWHI SK «YOpHA IUIAIIKA», a
TEX caMe CIIOBOCIOJYYECHHS B MHOXKHHI Vitra nigra - «4opHi oKyJaspmw». MOKIIHBO,

IIbOMY cTpsi€ TON (PakT, 110 TUIIOBE JJISI ’KIHOYOTO POAY 3aKiHUEHHSI -a@ B JATUHCHKIN
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MOBI TaKOX BHUKOPHUCTOBYETbCSI B MHOXHHI IMEHHHUKIB CEpPEIHBOTO POy B
HA3UBHOMY Ta 3HAX1HOMY BiJIMIHKaXx.

AOO0 B aHINMCHKI MOBI B 3BUYAMHOMY KOHTEKCTI CUPS TMepeKIadacThes
(hOpMOI0 MHOXXKHHH «YallIKKW», ajleé B MEAMYHUX TEKCTaX Ma€ 3HAYCHHS «OaHKM»
(ctaBuTH OaHKH).

Uepes mnoniOHy rpamMaTuyHy OCOOJIMBICTH YK€ YacTO 3yCTPIYaeThCs
MOMMJIKOBHM Tlepekian TepMmiHy data (acormiaris 3 yKpaiHCBKMM 3HAYCHHSIM
«UHCIIO»), B TOW Yac, K B JJATUHCBHKIM MOBI 11e ¢opma JIIENPUKMETHUKA MUHYJIOTO
Jacy MacHBHOTO CTaHy BiJ jieciioBa dare «1aBaTv, BUAABaTH» 1 MEPEKIATAETHCS K
«J1aH1».

o mo Tepminy mater, tris f («mMatu» Ta «MO3KOBa 000JIOHKA»), TO Y I[BOMY
BUITAJIKy JTIOCTATHHO 3BEPHYTH yBary Ha Te, IO SK aHATOMIYHWHA TEPMiH IMECHHUK
mater 3a3Buyail BUKOPUCTOBYETHCS Y CKJIAJl CJIOBOCIOIYYEHb 3 MPUKMETHHUKAMU
dura ta pia: pia mater «m’ska Mo3koBa 000JIoHKa» 1 dura mater «TBepaa MO3KOBa
000JIOHKa» Y 3BOPOTHOMY TOPSIKY CJiB, aJ[)KE B 3BUYAHHOMY BHUIIQJKY B JIATHHCHKIN
MOBI MPUKMETHHK i7i¢ Micist iMeHHKKa (Mmater dura —«cypoBa MaTi»).

baraTto moMuIOKk BUHMKA€E NpH MEPEKIIajil Ha JJATUHCbKY MOBY. Haltuacriue 11e
cTOoCyeThCsl (hapMaleBTUUHOT TepMiHOJorii. He moogmHOKI BUTIAIKU TEpeKIaay B
perentax TepMiHy ceiuka sik candela 3amicte suppositorium. Ilepexin Ha aepkaBHY
MOBY POCIMCBKOMOBHUX CTYJIEHTIB CIIPOBOKYBAB ILI1KABHI BUIAJOK MEPEKIIANY HUPKA
3aMICTh OpyHbKa (POC. noyka B 000X BUTIAAKAX).

MoxHna HaBecTH Oarato MOMIOHWUX TPUKIAAIB 3 aHMVIHCBKOI MEAUYHOL
TEPMIHOJIOTI], SIKa BHBYAETHCS MApaIeIbHO 3 JATHHCHKOIO Ta YKPAaiHCHKOIO, a 1HOI
HaBiTh B OJWH JCHb. BUKIamadi-MOBHHMKH, SKi 31TKaIUCS 3 MOMIOHOI MPAKTHUKOIO,
3HAIOTh, SIK BAXKKO 0/Ipa3y MEePEeOpIEHTYBATH CTYJICHTIB Ha 1HIITY MOBY. Lle cTrocyeThes
MPaKTUYHO BCIX DPIiBHIB MOBHU. BuHHKae crenudiuHuii akIEeHT, KOMIYHI CHUTYyaIlii
BUMOBH (Panis, iS M «xji0» micis MPaKTUYHOTO 3 AHTTIHCHKOI MOBH BUMOBJISETHCS
30BCIM 1HAKIIIE).

Hanpukmian, TepMin angina B aHrIHCHKiH MOBI (BiJ IEPBUHHOTO JJATHHCHKOTO

angina pectoris) mae 3HAYCHHS «CTCHOKApHis», aje B YKPAiHChKIA MEIUYHIN
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TEPMIHOJIOTIT aCOIIFOETHCS 31 ciIoBocIoydeHHsM angina tonsillitis.

[HOI1 0cO6NMMBY yBary moTpiOHO 3BEpHYTHU TIIbKU Ha (hOHETHUHI, 060 rpadiuHi
HIOAHCH Tepekiiaay. Tak, miyraHuHa 3 MEepeKIaJoM aHrIiichKoro cioBa drug sk
«IIpyr» MOXKJIMBA TIIBKU B YCHOMY CIIUIKYBaHHI, a rpadidHa opma mboro TepMiHy
3a3BUYail MPABWIIBHO MIEPEKIIATAECTHCSA K «HAPKOTUK» a00 «JTiKM».

barato omorpadiB 3ycTpiyaeTbcs Ccepel  TEPMIHOCIEMEHTIB TPEIbKOro
MOXO/DKCHHST B KIiHIUHIN Tepminonorii. Hampukmam: hydr- Boma i hidr- miT;
sten-3BykenHs i -sthen- cuia. ITopiBHs#TE, B yKpaiHCHKOMY IIEepeKIai s rpadidHa
PI3HHIIA BIACYTHS: 2iopomepanis - 2iOpoadenoma, CmeHokapois - acmenis. [1]

[leBHI 0cOOMMBOCTI Mae nepekiaa MeauyHoi abpesiauli. Hanpuknan, HaBIiTh y
BIJIOMUX TIJIpyYHUKAX JIATUHCHKOI MOBHM PI3HOTO POKY BHUITYCKY B pelenTax
nepeknaa adpesiarypu O/ B TaTUHCBKOMY BaplaHTI CHOYATKY IMEPEKIIAAEThCS K
OD, a mi3uimre BunpasiaeHo Ha UA, sike, 10 pedi, OUIBIIICTh CTYICHTIB BUMOBJISIIOTH 3
AQHTJIIMCBKUM  aKI[EHTOM dYepe3 acolliamilo 3 1HIIUM BIJOMHM YKpPaiHCHKUM
CKOpOYCHHSM. [2; 3]

BucnoBku. Ilepexin Ha [ucTaHiiiHy Ta 3Mimady (OpMH BUKJIAJAaHHS
JUCLUIUTIH JIIHTBICTUYHOIO IUKIY B ()axOBOMY MEIMYHOMY KOJIEJ)KI BHUMAarae Bij
BHKJIQJ]a41B-MOBHUKIB HQIUIATH OIS YBarm OCOOJMBOCTIM IMEPEKIaay MEIUYHOT
TEPMIHOJIOT1] TEXHIYHUMH 3aco0aMH TIepeKiaay, 110, B CBOIO Uepry, moTpedye

00’ eIHaHHS 3yCWIIb YCIX (paxiBIIIB.
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JANHAMIKA CEPOTOHIHY B KPOBI ITPU 'EHEPAJII30BAHOMY
MAPOJIOHTHUTI HA TJI PI3HOI PEAKTUBHOCTI OPTAHI3MY

SApos HOpiii FOpiiioBu4

IoKTOp (inocodii, TOLEHT

3aB. kad. IHTepHATYpH J1KapPiB-CTOMATOJIOT1B
PeBa Oubra IlaBiiBHa

CTyA€HTKa 4 Kypcy CTOMAaTOJIOTIYHOIO (haKyJIbTETY
JloHeubKHii HalllOHAIbHUN MEAMYHUIN YHIBEPCUTET
M. KponuBHunbkui, Ykpaina

Beryn. Opniero 3 akTyalbHUMX MPOOJIEM Cy4acHOi CTOMATOJIOTIT €
reHepai30BaHUil MApOJOHTHUT. 3TiJTHO 3 CYYaCHUMHU YSBIICHHSMH, y BIJIOBIIb Ha
TpUBAJy TIEPCHUCTEHIII0 MIKpOQIOpM B MapOJOHTI PO3BUBAETHCA XPOHIYHE
3aMajieHHs] 3 TMOPYIIEHHAM MIKPOUMPKYJIAIIi, IO 1HIIIIOE TKAaHUHHY TIMOKCIIO,
aKTHUBAI[II0O BUIBHO pPaJAMKaJIbHUX TMPOLECIB, J€30praHizamilo OilomeMOpaH 3
BUBLJIHCHHSIM ~ O10JIOTIYHO  aKTUBHUX pEYOBUH (TicTamiH, CepoToHiH). B
eKCIIEPUMEHTI OyJI0 IMOKa3aHo, IO HACIIKOM IHTOKCHKAIi O10reHHHUMH aMiHaMu
CTaJM 3MIHM B MApOJIOHTI TBAPWH, CXOXI 3 TAaKUMHU NPU NApPOJOHTHUTI Yy JIFOJUHH.
bionoriyuHo aKTHBHI PEYOBMHU € HE TUIBKH TMOCEPEAHUKAMU PaHHBOI (ha3u
3amajieHHs, CIPUSIOYN PO3IIUPEHHIO CYJIMH, 30UIBIICHHS iX MPOHUKHOCTI, ajie BOHU
TaKOX CHPUSIOTH MOCHIICHHIO qudepeniiiaiii GpiopobaacTis.

MeTo10 1aHOTO JOCIIKEHHS CTajl0 BUBYCHHS JUHAMIKH CEPOTOHIHY B KPOBI
XBOpUX Ha TE€HEpali30BaHUN MApOJOHTHT 3 HOPMO-, Tilep- Ta TIIMOPEAKTUBHICTIO
OpraHi3Mmy MicJsl IPOBEICHHS KJIAMTEBOI oneparii.

Marepianu Ta meroau aocaigkeHns. Oocrexerno 216 oci6 (82 JoaoBikM Ta
134 xinku) y Biti Big 45 10 55 poKiB 3 1arHO30M reHepaiizoBaHuid napoaoHTur I,
IIT crynenst TspkkocTi, XpoHiyHUM nepeOir. [locTaHoBKy niarHo3y 31HCHIOBAM Ha
MIJCTaBl JaHUX KIIIHIYHOTO OISy, peHTreHorpadii, BU3HAYEHHS MapoJIOHTaIbHUX
npod y BiAMOBIAHOCTI 10 MixkHaponHoi kiacudikariii xpopo6 MKX-10. B
3aJIEKHOCT] BiJ] CTaHy PEAaKTUBHOCTI OpraHi3My XBOpi OyJlud pO3MOAUIEHI Ha TPH
rpynu: nepiia - HopMmopeakiis (132 ocobu, 61%); npyra - rineppeaxiis (46 ociO,

84



21%); tpets - rinopeakiis (38 ocid, 18%). [lonin mamieHTIB HA TPYNH B 3aJI€KHOCTI
BiJl CTaHy PEAKTHUBHOCTI OpTaHi3My MPOBOJAWJIM Ha IMiJCTaBl BHUIBICHHUX KIIHIKO
J1a00paTOPHUX BIIMIHHOCTEH.

BciMm mamientam mpoBoAwSIM 3a0ip KPOBI MICHA XIpypriyHOTO BTPYYaHHS Ha
1-y, 2-y, 4-y, 6-y Ta 9-y 100y BpaHIli HaTIIecepIie 3 JIKThOBO1 BeHHU 00'eMom 10 mil.
CepOoTOHIH eKCTparyBajiu 3 KpoBi xJopodopM-OyaaHoIbHOIO cyMimnto. CepoToHIH
YTBOPIO€E (QITYOPUCITYIOUHUI KOMIUIEKC 3 HIHT1IPHUHOM.

CratuctuyHy o0O0OpoOKy OTpUMaHMX UUPPOBUX JaHUX 3AICHIOBAIM 3a
JI0ITOMOTOF0 KOMITFoTepHO1 mporpamu Statistica 8.0 (STA862D175437Q).

Pe3yabTaTu pociaimzkeHHs. Pe3ynpTaTu BUBYEHHS BMICTY CEPOTOHIHY B KPOBI
xBopux Ha I'Tl 3 HOpMaIbHOIO PEAKTUBHICTIO OpraHi3My MOKa3ajH, 1110, TOYaTKOBO
(o mpoBeIeHHsI KJIaNTeBO1 olepallii) KOHLIEHTpallsl CEPOTOHIHY B KPOB1 Y XBOPUX Ha
reHepali30BaHui MapoIOHTUT MpU HOpMopeakTuBHOCTI ckiaia 0,060+0,009 mMkr/mit.
[licnst mpoBeseHOro XIpypridyHOro JIKyBaHHS PIBEHb CEPOTOHIHY B KPOBI 3pOCTaB.
[Tpu upomy Horo nuHamika maja JBa MKW MIJBUIICHHS, K1 punagaiy Ha 1-y ta 6-y
nobu. Ha 1-y noOy micns BTpy4aHHS BMICT MOKa3HUKa B 1,9 pasu mnepeBuilyBaB
noyatkoBi 3HaueHHs (p <0,05). Ha 2-y poOy cnocrepirajiocss 3HHKEHHS
KOHIIGHTpaIlii gaHoro OiloreHHoro amMmiHy B KpoBi 10 piBHI B 1,4 pasu BuIle
MOYaTKOBOTO 31 cTabinizamieto Ha 4-y 100y. [Ipruuomy 3HaUeHHs B 1€l niepion Oyu B
1,6 pa3u Buie movarkoBux. Jlo 9-i 100u KOHIEHTpallis CEPOTOHIHY 3HU3WIIACS [0
3Ha4YeHb B 1,4 pa3u HK4Ye oyaTkoBoro pisus (p> 0,05).

Pe3ynbpTaTi BUBYEHHSI BMICTY CEPOTOHIHY B KPOBI XBOPHX Ha F€HEPATI30BaHUI
MapOJAOHTUT Ha TJII MiJBUILNEHOI PEAKTUBHOCTI OPTaHi3My MOKa3aJiM, 110 MOYaTKOBO
BMICT CEpOTOHIHY B KPOBi XBopux apyroi rpymnu ctanoBuB 0,062 + 0,020 Mxr/mi1, 1110
CHIBPO3MIPHO 3 TakMM 3HA4Y€HHsSM B mepuiiil rpymni. /[uHamika Moka3HUKa maia
MOHO(A3HUN XapaKTep 3 MAaKCUMaJIbHUM IMKOBUM 3HAYCHHSIM Ha 2-y 00y micis
BTpy4yaHHs. [Ipu npomy piBeHb cepoTOHIHY B 1,8 pa3u mepeBHIIyBaB MOYATKOBE
3HaueHHd (p < 0,05). O1xe, MaKCUMaNbHUN MIANOM HACTYyINaB Ha 100y MI3HIIIE, HIXK
B MEpIIi Tpymi, a 3a amIUNTYyAOK BIANOBiAaB Takii. B monanbimiomy piBeHb

CepOTOHiHy S3HMIXXYBABC, 3aJIMINAOYMCh BHIIC 3HAYUCHL IIPpH HOpMOpCaKTI/IBHOCTi
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Opra”iaMy M0 KiHIS crocTepexkeHb. Ha 9-ty noOy 1iedt moka3sHUK 3ajMIlnaBcs B
1,3 pa3u BuIlle B MOPIBHIHHI 3 TOYATKOBUM 1 B 1,8 pas3u BuUIlle TAKOTO 3HAUEHHS MPHU
HOPMOPEAKTUBHOCTI opraHizmy (p < 0,05).

Pe3ynbraTy BUBUEHHS BMICTY CEpPOTOHIHY B KPOBI1 XBOPHUX Ha T'€HEPaIi30BaHUN
NapoOJOHTUT Ha TJII 3HMXKEHOI PEaKTHUBHOCTI OpraHi3My IOKa3ajiu, L0 MOYaTKOBO
BMICT CEpOTOHIHY B KpPOB1 XBOpHUX TpeThoi rpynu ctaHoBuB 0,050 = 0,018 Mxr/m,
mo B 1,2 pa3u HWXK4YE BIAMOBITHOTO 3HAUYECHHA Yy XBopux mnepiuoi rpynu (p < 0,05).
JluHamika mMOKa3HMKa Majla MOHOGA3HMH XapakTep 3 MaKCHUMaJIbHUM MiKOBUM
3HaYeHHSM Ha 4-y 100y micins BTpydanHs. [Ipu oMy piBeHb cepoTOHIHY B 1,6 pasu
nepeBuIyBaB mnoudatkoBe 3HaueHHsS (p < 0,05). Omxe, MakCUMaJIbHUU mMigiiom
HACTyNnaB Ha TpHU JOOW MIi3HINIE 1 32 aMIUNITYJ0l0 OyB MEHII BUPAXKEHUM, HIK Y
nepunii rpymi. B moganbmioMy piBeHb CEpOTOHIHY JE€KUIbKA 3HUKYBaBCA,
3aJIMIIAI0YMCh BCE JK BUCOKHMM J0 KiHIS crocTtepexxkeHb. Ha 9-Ty noOy neit noka3Huk
OyB B 1,5 pa3u BuIlle B IOPIBHSHHI 3 TOYAaTKOBUM 1 B 1,7 a3a BUIIE TAKOTO 3HAYEHHS
P HOPMOPEAKTUBHOCTI opraHizmy (p < 0,05).

BucHoBku. [Ipy HOpPMOpPEaKTMBHOCTI OpraHi3My Yy KpOBI XBOpPHX Ha
reHEpaI30BaHUl  MApPOJOHTUT MICHS MPOBEACHHS XIPYpriyHOTO BTPYYAHHS
XapaKTEPHUM € IIBUIICHHS BMICTY O10JIOTIYHO aKTHBHUX PEYOBHMH - TICTaMiHY Ta
CEPOTOHIHY 3 MOJAJIBIIIOI CITOBUIBHEHOIO 1X 1HBOJIIOINIEIO 1 BITHOBJICHHSM PIBHOBAru
10 KIHIM nepioro TvkHs. [Ipu rineppeakTUBHOCTI OpraHi3My y KpOBI XBOpUX Ha
TeHEpai30BaHU  MAapOJOHTUT TICJIS MPOBEACHHS XIPYpPriuHOTO BTpYy4YaHHS
XapaKTEpPHUM € OUTbII BUPAXKEHE MIJBUILIEHHS BMICTY O10J0T1YHO aKTUBHUX PEUYOBUH
3 MOPYLIEHHSIM PIBHOBaru ricTamiH / CepOTOHIH B KpoBi. [Ipu rimopeakTUBHOCTI
OpraHi3aMy y KpOBi XBOpUX Ha TE€HEPaII30BaHWU MAPOJOHTUT IMICIA TPOBEICHHS
XIpypriyHOTO BTPYYaHHS XapakTepHUM € OUIbII TI3HE TIJIBUIICHHS BMICTY
010JIOTIYHO AaKTUBHUX PEUYOBUH 3 TOPYIICHHSIM pPIBHOBAru TiCTaMiH/CEPOTOHIH B

KPOBI.
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STUDY OF DISSOLVING FOR ZINC IRON (Il) FERRITE
NANOPARTICLES IN SIMULATED BIOLOGICAL ENVIRONMENTS
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Kryskiv Oleg,

Karpova Svitlana,

PhD of Pharmaceutical Sciences, Associate Professor,
Ivashura Maryna,

PhD of Agricultural Sciences, Associate Professor,

National University of Pharmacy,
Kharkiv, Ukraine

Introductions. Increasing the amount of microorganism strains resistant to
antibiotics determines the necessity to create new and more effective antibacterial
drugs. One possible solution to this problem is the modification of drugs containing
magnetic filler, which can exhibit simultaneously both antimicrobial activity and be
magnetically controlled for prolonged action. For the applications in gastroenterology
the zinc ferrite dissolution was studied in vitro in a solution simulating gastric juice.

Aim. The aim of this work was to study the biological properties of the
synthesized zinc iron (II) ferrite nanoparticles: establishing of their solubility in the
acidic media (pH = 1.6), at 37 °C, which will allow its further use in
gastroenterology.

Materials and methods. A chemical condensation was applied to synthesize
finely-dispersed nanoparticles of zinc iron (II) ferrite Zng4Fe,604 which can be
considered as zinc substituted magnetite (FeFe,O,) with a particle size of about
d~9.6 nm. The dissolution kinetics of ferrite samples was investigated in a biological
experiment, in accordance with SUPh (Article 2.9.3.) under certain conditions: the

temperature 37 °C; pH = 1.6; an amount and the stomach exposure duration were
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compatible with a methodology. By atomic absorption spectroscopy
(spectrophotometer "Saturn") in an air-acetylene flame under the following
conditions: pressure — 0.2 MPa, the temperature of the flame — 2250 °C, analytical
and calibration signals of the test solutions were established. For the analysis, the
most sensitive lines — 213.8 nm for zinc and 248.3 nm for iron were selected. To
determine the concentration of Zn and Fe the spike test was applied.

Results and discussion. Study of solubility by AAS method allows to
determine the solubility of the sample and a transfer of Zinc and Iron ions into the
solution, pH of which is 1.6; and the exposure time is 3 hours. Obtained data, given
in Table 1, show the active transfer of zinc from Zng4Fe, 0,4 phase into the solution
and low transfer of iron ions. Mass fraction of the sample that transferred into a
solution of hydrochloric acid is: of the total iron — 4.61 %, of the zinc — 5.34 %. In
general, the mass fraction of zinc iron (II) ferrite, which transferred into a solution of
hydrochloric acid, is 9.95 %.

In the first 90 minutes the highest solubility of the sample than further was
noted. At the end of the experiment in the precipitate, which was not dissolved, the
Fe,O3; phase was found, presumably, iron ions in octahedral positions were not
involved in dissolution. The data of ferrites dissolution, given in Table 1 show
moderate stability of samples in acidic media (pH = 1.6). The transfer of ions into
HCI solution undergoes not stoichiometric in composition of Zng4Fe; 504, since zinc
dissolves more active than iron.

Table 1
Data of ferrites dissolution (Solution pH = 1.6)

Dissolution time, min Concentration
’ Iron, mmol/l Zinc, mmol/l

30 1.07 £0.02 3.06 £0.1
60 1.21 £0.04 3.86 £0.1
90 1.33£0.05 4.68 £0.1
120 1.45+£0.06 5.25 £0.1
150 1.63 £0.06 6.10 £0.1
180 1.70 £ 0.20 6.60 0.1

88



Conclusion. The results of atomic absorption spectrometric analysis showed an
active zinc transfer from phase Zng4Fe; 04 into the solution at a temperature of 37 °C
and slow dissolution of iron ions, which are in tetrahedral positions. Dissolution of
iron ions in the octahedral positions does not occur. As a result of the atomic
absorption spectrometric analysis the mass fraction of Zn = 5.34 %, and iron
Fe=4.61 % were determined in the solution. In general, the mass fraction of zinc iron
(IT) ferrite, which transferred into the hydrochloric acid solution, is 9.95 %. The data
of ferrites dissolution, given in Table 1 show moderate stability of samples in acidic
media (pH = 1.6). The iron ions in octahedral positions not interacted with the

solution and are dissolved in 3 hours.
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OITPEAEJIEHUE COIAEPKAHUSA B ITOYBE TSXEJIBIX METAJIJIOB
BBJIN3U ITPOMBILIVIEHHOI'O OBBEKTA

Nmenko Annna BiaaagumuposBHa,

K.X.H., JIOIICHT;

CubOupueBa Unna AHATO/IbLEBHA,

CT.IIPENO/IaBATEIb,

JloHenKni1 HaMOHAIBHBIA YHUBEPCUTET SKOHOMUKHU U TOPTOBJIU
nMmenn Muxauna Tyran-bapanosckoro, r. JloHenk

BBenenne. OnHOM M3 OCHOBHBIX COCTAaBISIONIMX YacTEHd 3KOJIOTHYECKOTO
MOHUTOPUHIA OKPYXAIOIIEH Cpebl ABISIETCS KOHTPOJIb IKOJIOTMYECKOTr0 COCTOSHUSA
MOYB, YTO OCOOCHHO aKTyaJIbHO IS MPOMBIIUICHHOW 30HBI ropojoB. CocTosHue
MOYB OKAa3bIBA€T HEMOCPE/ICTBEHHOE BIUSHUE Ha 3/I0POBbE YEJIOBEKA YeEpe3
MPOAYKTHI MUTAHUS U TPYHTOBBIE BOJABL. TeM 0Ooliee, YTO UCTOPUUYECKH CIIOKHUIIOCH
TaK, 4YTO OOJBIIMHCTBO TPOMBINUICHHBIX TMPEANPUITHI B Halled CTpaHe He
BBIHECEHBI 32 TOPOJACKYIO YEpTY, a PACIOI0KEHbI B HEMTOCPEICTBEHHOW OJIU30CTH OT
KWIBIX 3acTpoek. [ToaTomMy Bce Oosbliiee BHUMaHUE YAENIAETCS BOIIPOCAM KOHTPOJIS
KAUeCTBEHHBIX U KOJMYECTBEHHBIX XaPAKTEPUCTHUK TPYHTOB ypOAHU3MPOBAHHBIX
TEPPUTOPUIL.

NMenHo mouBa siBsieTcsi HanbOoJee BaKHBIM KOMIIOHEHTOM T'€OCUCTEMBI TIPH
ee (popMHUpPOBAHUM B YCIOBUSIX YpOaHU3AIMHU, TaK KaK OHA, B OTJIMYUE OT BO3TYIITHOM
Y BOJIHOM Cpell, UCTIBITHIBAET Hanbosee CUIIbHOE BIUSIHUE aHTPOIOIE€HHOro (akTopa
MIPOMBIILICHHBIX TOPOOB.

Heab pabéorbl. OnpenencHue COACPKAHUS TSHKEIbIX METALUIOB B MOYBE B
HEMOCPEACTBEHHOM OJM30CTH OT 3aBOJIa MO MPOU3BOCTBY LIEMEHTA.

Marepuasbl U MeToabl. OOBEKTAMU HCCIIECIOBAHUS SBIISUIMCH MPOOBI MOYB,

OTOOpaHHBIE HA Pa3JIMYHON YJAIEHHOCTH OT AMBPOCHEBCKOIO LIEMEHTHOI'O 3aBOJA.
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OT6op mnpoOd m™OYB UIsI TPOBEIACHUS UCCICIOBAHWNA BBITIONHSUICS B

cootBercTBUM ¢ ['OCT 174301-83 "Oxpana npupozsl. [lousel. O0mue TpedOBaHUs K
otoopy npo6", TOCT 174402-84 "Oxpana npupoasl. [louBsl. MeToabl oT6opa u
MOJITOTOBKU poo 0aKTEepUOIOTUYECKOTO u

JJIA XUMHUYCCKOTO,

renbMuHTOJOTHUecKOoro aHaim3a" u  ['OCT  26929-86 “IloaroroBka 1mpoO.
Munepanu3aius A1 onpeaeIeHUs] TOKCHUHBIX d1eMeHToB” [1-3].

B cootBerctBum ¢ tpedoBanusiMu ['OCT B OTHOLIEHHWH pacCTOSHUS B3ATHS
po0 MOYB IS LIEMEHTHO-IMGEPHBIX MPEANPUATUHN 00pa3ibl MOYB OTOMPATIUCH CO

cnoeB 0-5 u 5-20 cM Ha 3aJ]aHHOM YIAJICHHOCTH OT MPOMBIILICHHOTO O0OBEKTa!

Tabauna 1
Tabauua oréopa npod
Ne mpo6E1 1-s 2-51 3-5 4-5 S5-51 6-s1 7-5 8-s1
TTOYBBI npo0Oa npoOa poba poda npoOa npoOa poOa npoOa
Paccrosinue ot
HCTOYHHKA 0,25 km 1 xm 1,5 xm 2 KM 3 kM 5 kM 10 kM 15 kM
3arpsi3HEHUS

Toueunble mpoOBI OTOMpPANH IINATENEM U3 MPUKONOK Ha MPOOHBIX IJIOLIaIKaxX
METOJIOM KOHBEpTa, UYTOOBI Kaxkaas Mpoda MpejicTaBiisyia coOOM YacTh MOYBHI,
TUNUYHOM JUIsl TEHETHUYECKHUX TOPU30HTOB WM CJIOEB JAaHHOTO THUMA IOYBBI.
OObenMHEHHYI0O Mpo0y COCTaBISIM MYTeM CMEIIMBaHUSA TOYEYHBIX Mpoo,
OTOOpAaHHBIX Ha OJHOWM MpPOOHOM Tomaake. Macca 00beIMHEHHON NpoObl OblIa HE
meHee 1 kr. [Tpu 3TOM nmpeanpUHUMAIUCh MEPHI JUISl UCKITIOYEHHS] BO3MOXHOCTH MX
BTOPUYHOTIO 3arpsi3HEHMUS.

[TpoOBI MOUBKI JJIs1 XUMUYECKOIO aHAJIM3a BBICYIIMBAIN IO BO3IYIIHO-CYXOIrO
COCTOSTHUSI M XPaHWIM B CTEKJISIHHOM Tape. {1 mOAroTOBKM MOYB K aHAJINU3Y HpoOy
MOYBBI PacChIaM Ha Oymare WM KajbKe W Pa3MUHAIU MECTUKOM KPYIHbIE KOMKH.
3areM BHIOMpAIN BKIIOYEHHUS] — KOPHU PACTEHUM, HACEKOMBIX, KAMHH, CTEKJIO, YT OJIb,
KOCTU JKMBOTHBIX, a TakKKe€ HOBOOOpa3oBaHMsSI — JApPY3bl THUIICA, H3BECTKOBBIC
KypaBuuKH U 1p. [TouBy pacTtupanu B CTylKe NECTUKOM U IIPOCEUBAIIA YEPE3 CUTO C
TMaMeTpOM OTBEpCTUid 1 MM.

KonnuecTBeHHOE onpeneneHre 3JIEMEHTOB B 00pa3liax aHAIU3HPYEMbIX OYB
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MPOBOJIUIIOCh  METOJOM  PEHTTeHO-(IyOPECIICHTHOTO aHaim3a Ha m1pudope
“Spectroskan” v MTOMOIIIBIO MOCJIeI0BATEILHOTO BBIJICJICHUS  JIMHUU
XapaKTEPUCTUUECKOTO PEHTTEHOBCKOTO (PIIyOPECIIEHTHOTO U3TYyYEHUsI UCCIIEIyEeMOro
oOpasma, o0maydaeMoro ocTpodOKYCHOM MaJOMOIHOW PEHTTCHOBCKOW TPYyOKOMH,
OmpeNeeHUs MHTEHCUBHOCTH OSTUX JIMHUW W JajdbHEHIIero  rnepecydera
MHTEHCUBHOCTHU M KOHIIEHTPAIIUH 3JIEMEHTOB, UM COOTBETCTBYIOIIUX [15].

PesyabTarel U 00cy:xkneHue. OmnpeneneHrie ¥ HOPMUPOBAHHUE COJEPKAHUS
TSOKEIBIX METANIOB B MOYBE M PACTEHUSIX SIBISICTCS YPE3BBIYAHHO CIIOKHBIM H3-32
HEBO3MOXKHOCTH yueTa BceX (aKTOpoB MpUPOAHON cpensl. K Tomy ke, Heo0X01umo
YUYUTHIBATD, YTO PEIIAIOIIUM MPU TOKCUYHOM JCHUCTBUU TSDKEIIBIX METAJIJIOB SIBJISICTCS
He uX oOl1ee coiepKaHue B cyOcTparte, a X UKOHLIEHTpalus B JOCTYIHON (opMe.

VYpoBeHb 3arpsi3HEHUS MTOYB THKEJIBIMUA METAIAMH M MBIIIBSIKOM OLICHUBAETCS
B cooTBeTcTBUU ¢ TpeboBanusimu ['OCT 17.4.3.06-86 "Oxpana npupojbl. [louBsbl.
O6mume TpeOoBaHUA K KiIacCU(UKAIIMK TOYB IO BIMSHUIO HA HUX XHMHYECKHX
sarpssusronux  Bemects', I'H  2.1.7.020-94 "OpueHTMpPOBOYHO OIyCTUMBIE
koHueHtpaiuu (OJIK) TsoxkenplX METaIoB W Mbllibsika B mouBax" u Ilepeunem
npeaenbHo AonycTuMbiX KoHueHtpauuid (ITJIK) u opueHTHpPOBOYHO AOMYCTUMBIX
konmuectB (OJIK) xumuyeckux BeriecTB B mouBe oT 19 HosOpst 1991 1. Ne 6229-91.

B  xucmeix mouBax  OOJIBIIMHCTBO  MHUKPODJIEMEHTOB  HAXOASTCS B
c1a0onoABM>XKHOM (popMe, Torja Kak Mpu 3aMETHOM MOAIIECTaYMBAHUH IOYB YaCTh U3
HUX OyJeT OCaXKIaThCS WM JK€ IMEePEeXOJUTh W3 MPAKTUYECKH HEMOJBI)KHOW B
cna0onoABIKHYI0 (OpMYy. DTO OTHOCUTCS, MPEXIE BCEro, K TaKUM IIMPOKO
pacrpoCTpaHEHHBIM 3arps3HUTENSAM, KaK CBUHEIl U LIUHK.

Heobxomumo Takke y4YUTHIBATh, YTO TSsDKEIbIE METaUIbl  CITOCOOHBI
00pa3oBbIBATh CIIOKHBIE KOMILJIEKCHBIE COEJIMHEHHS] C OpPraHMYEeCKUM BEIeCTBOM
MIOYBBI, TO3TOMY B MOYBAX C BBHICOKHM COJIEP’KAaHHEM T'yMycCa OHM MEHEE JTOCTYIHBI
JUISL TIOTJIOLEHHUSI PACTEHUSIMU, TaK KakK 10 CPaBHEHUID C MHUHEPAIbHBIMU
KOJUIOMJIAMHU, OPTraHUYeCKOE BEUIECTBO SIBIACTCS JYUYIIUM COPOEHTOM TSIKEINbIX
MeTauioB. DyIbBOKUCIOTHI 00pa3ylOT € MeTaulaMH XeJlaTHbIe COCAMHEHMUS,

pacTBOpUMbIC B IIMPOKOM auanazoHe pH (B KUCIIOH, IIEJIOYHOHM cpelie, HO HE B
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HEUTpaabHOW), MUTpHUpYIOIIME BHHU3 M0 npodmio. Komiuekcsl MeTamioB ¢
T'YMUHOBBIMH KHMCJIOTAMH MAaJIONIOJBUKHBI, HEPACTBOPUMBI B KHMCIIOW Cpene, 4To
CIOCOOCTBYET HAKOIUICHUIO TSDKEIBIX METAJUIOB B OPraHOI€HHOM T'OPH3OHTE.
[osiBnsieTcss UMMOOMITM3YIOLTHI 3P (PEKT OpraHNIYECKOr0 BEIIECTBA IO OTHOLICHHUIO K
TSDKENBIM MeTaluiam [4-5].
Taoauna 2
IHoaBMKHOCTH XMMHUYECKUX MHKPOJIJIEMEHTOB B Pa3/IMYHbIX I10YBaX

B 3AaBUCHUMOCTH OT P€AKIINUA CPEAbI

Turm mouBHI (B 3aBUCHMOCTH OT Crerenp MOABMKHOCTH DJIIEMEHTOB

peakIfHH cpesibl) [IpakTuyecku CabonoaBmKHbIE ITonBmxHEBIC

HEIOABM)KHEIE

Kucubie, Mo™ Pb*#* Cr**® Ni**® v***  |sr, Ba, Cu, Zn, Cd,
pH menee 5,5 As™ se*® Co™? Hg, S*°
CnaboKuCIIbIe U HEelTpabHbIe, Pb Sr, Ba, Cu, Cd, Cr**® Ni*%3, Zn, V', As™,
pH=5,5-7,5 Co**3 Mo™, Hg As™, S*
[lenounsle u Pb, Ba, Co Zn, Ag, Sr, Cu, Cd Mo*®, V*° As™,
cunpHOIIENnouHsle, pH=7,5-9,5 g%

[Ipy  oOlleHKE 9SKOJOTUYECKOW  OMACHOCTH  TMOYBEHHOTO  3arps3HEHUs
MPUHUMAETCS BO BHUMaHWE HE TOJIBKO €r0 HMHTCHCHMBHOCTh, HO M COCTaB
3arpsi3HUTENEH, U, B TIEPBYIO OYEpelb, IPUCYTCTBUE PJIEMEHTOB, OTHOCUMBIX K 1 1 2
KJIaccaM TUTHeHHYecKor onacHOCTH B cooTBeTcTBHM ¢ [OCT Ne 17.4.1.01-83:

1 xnacc - mbimbsk (As), pryts (Hg), cenen (Se), kanmuii (Cd), cBunery (Pb),
1UHK (Zn), 6epwnuii (Be), drop (F), Oens(a)nupen;

2 knacc - xpom (Cr), ko6ansT (Co), 60p (B), momubnen (Mo), Hukensb (Ni),
Menb (Cu), cypsMa (Sb), omoBo (Sn);

3 kiacc - Banagui (V), mapraner (Mn), cepedpo (Ag), docdop (P).

Jlnst  mpoBeAeHUS  ONPEACICHHS COACP)KAHUS  TSDKEIBIX  METAUIOB B
OTOOpaHHBIX oOOpaslax IMMOYB METOJOM PEHTICHO-(DIIyOPECIIEHTHOTO aHaau3a
HCCICAYEMBI MaTepuan BBICYIIUBAJICA IO BO3IYIIHO-CYXOT'O COCTOSHUS B
CYLIMJIBHBIX IKadax u u3Melbyasics Ha JJabopaTopHoi MenbHUIe DOM-3A.

KonudectBo snemenToB B oOpasiie (X) B MI/KT CyX0il MacChl pacCYUTHIBAIIN TIO
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cnenyrwrieit popmyne: X = a—'b'10'4,
c

rac a — KOJIMYCCTBO HMMITYJIBCOB B HCCICAYCMOM 06pa3ue, IMOJIYYCHHOC IJIA

JaHHOT'O 3JICMCHTA,

6 — KOJIMYCCTBO 3TOI'0 3JICMCHTA B CTAHJAAPTHOM o6pa3ue;

C - KOJIMYCCTBO UMITYJIbCOB B CTAHAAPTHOM 06p3.3[[€.

[TomryuenHble JaHHBIC TIPECTABICHBI B TA0IHIIE 3.

Taoauna 3

Pe3yabTaThl onpeeieHusi COIePKAHUA JIEMEHTOB B 00pa3uax Mo4BbI

(MI/KI BO3AYILIHO-CYX0H MaccChl)

Oobpazen —

Que- |IIIK | Nel Ne2 | Ne3 | Ne4 [ NeS5 | Ne6 [ Ne7 | Ne8
MEHT |
Sr 19,13 | 20,66 | 15,37 | 16,13 | 15,10 | 12,89 | 12,34 | 12,04
Se 10 0,03 0,03 0,02 0,02 0,02 0,02 0,02 0,02
Pb 100 | 0,93 0,88 0,77 0,71 0,72 0,54 0,63 0,61
As 50 0,12 0,11 0,10 0,10 0,09 0,07 0,08 0,07
Hg 5 0,02 0,02 0,02 0,02 0,02 0,02 0,01 0,01
Zn 300 | 26,57 | 23,39 | 20,75 | 20,77 | 20,94 | 16,68 | 18,55 | 16,29
Cu 100 | 1,68 1,64 1,49 1,40 1,35 1,18 1,20 1,02
Ni 100 | 0,54 0,49 0,46 0,44 0,40 0,37 0,36 0,31
Co 50 0,06 0,05 0,05 0,05 0,04 0,04 0,04 | 0,03
Mn 1500 | 318,35 | 244,43 | 290,87 | 190,49 | 215,87 | 181,10 | 186,97 | 179,41
Cr 100 | 0,65 0,52 0,54 0,48 0,45 0,41 0,44 | 0,43
Cd 3 0,47 0,46 0,39 0,35 0,34 0,31 0,31 0,34
Mo 10 3,24 3,22 2,89 2,60 2,37 2,11 2,24 2,23

BeiBoabl.  CpaBHUBas  COIEp)KAHHE  ONPEHECIAEMBIX  DJIIEMEHTOB  C

YAAJICHHOCTBIO OT ITPOMBIINIJICHHOI'O 00BEKTa MOYKHO CACJIaTh OI[HO3H3“IHI>II>1 BBIBO/]

00 HX B3aMMOCBSI3H (YMCHBH_IGHI/IG COACPIKAHHUA 3arps3HAOINUX J3JICMCHTOB C

MMOBBIIICHUCM  YAAJICHHOCTH OT LEMCHTHOIO SaBOILa).

OnHako,

HEO0X0IUMO

OTMETHUTh, YTO BCE OIPEACIISEMBbIE AJIEMEHThHI HaxXoadaTca B KonmuecTBax Huxke 11K

M HC IPCACTABIIAIOT Ha )IaHHBIﬁ MOMCHT YI'PO3bI 3aIrpsA3HCHUS ITOYB.

Tem He MCHCC, C LICJIbIO OXpPaHbI Oprmammeﬁ Cpcabl OT IIPOMBINIIICHHOTO

00BeKTa,

MpCACTAaBIAIOIICTO

MOTEHIIUATIbHYIO
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KOMBIHOBAHI XIMIKO-MATEMATHUYHI 3ABJIAHHS B
BPA3BNJIBCBKOMY CTHJII HA TEMY «PRESTO» I3 CUM®OHIT Ne 9
JI. BAH BETXOBEHA

Tkau B. B.

YepHiBelbKHI HALlIOHAIBHUN YHIBEPCUTET

im. 10. @eaproBuya, Ykpaina

Kymnip M. B.

Honuu JI. 1.

UYepHiBenpkuit Micbkuii minei Ne5 «OpistHHay, Ykpaina
Herpycsak T. B.

YepHiBerpka My3uuHa 1kona Nel, Ykpaina

OcTaHHIM YacoM, JIITU MIOCTYIIOBO BTPA4yar0Th IHTEPEC JO BUBYCHHS TOYHHX Ta
NpUPOAHUYMX HayK. lle NosCHIOeThCA pPsAOM 00 €KTHBHUX Ta Cy0 €KTHMBHHUX
(bakTopiB, OJJHUM 13 SIKUX € HEJOCKOHAIICTh TPAJAUIIIMHOTO MEAAroriuyHoOro MmiaxXomy
710 YYHIB.

OnuuM 13 3aco0IB 3alliKaBJICHHS YYHIBCHKOI ayJUTOpli O MOSICHIOBAHOTO
Marepiany € 3aIisiHHA MUKIOPEIMETHUX 3B’sI3KiB. XIMIYHUN Marepiaja J03BOJISIE
MigI0paTd  MDKIPEAMETHI 3B’SI3KM  XiMii 13 OyAb-SIKUM MPEAMETOM IIKIIbHOI
nporpaMu — $IK MPUPOJHUYO-MATEMATHYHOIO, TaK 1 CYCHUIIBHO-TYMaHITApHOTO Ta
MHCTEIBKOTO UKy, BKIIIOYAI0YH MY3HKY, 1110 OyJie TTOKa3aHo y JaHii poOoTi.

Tyt mojgaHi Tpu NPUKIAAM OpUTiHAIBHUX 3anad. Ilpu i miaroroBul aBTOpHU
OpIEHTYBAJIMCS HAa THUIHM Ta PIBEHb CKJIAJHOCTI 3aBJaHb ICOMUTIB 3 XiMii, K1 Oyiu
3a/laHl y pI3HI pOKM y IIKOJax pi3HMX IITariB bpasumnii. B Hux (opmyntoBaHHs
YMOBH 3aJ1a4i 3/IIMICHIOETHCS YePE3 MEPEOCMUCIICHHS TEKCTIB BIJOMUX MICEHb 3 TOUKHU
30py XIMIYHUX PEYOBUH ab0 MPOIIECIB, 10 OMUCYIOTHCS Y HUX.

Tyt mopani 3aBnaHHs, 3acHOBaHI Ha Temi IV — HaliBimomimoi yacTuHU 9
cumbonii JI. Ban berxoBena — Presto, sika BUKOHYeTbCS 3 XOopoM. CBITOBI BOHa
Bigoma sik «Oma mo pamocti» abo «Ode an die Freude», ockimbku COJICTH 1 XOp
BUKOHYIOTh ()parMeHT OJHOWMEHHOI TOEMH BHJATHOTO HIMEIPKOTO T0oeTa Ta

npamarypra @piapixa [Hunnepa:
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O Freunde, nicht diese Tone!
Sondern laf3t uns angenehmere anstimmen,
Und freudenvollere.
Freude, schoner Gotterfunken,
Tochter aus Elysium,

Wir betreten feuertrunken,
Himmlische, dein Heiligtum!
Deine Zauber binden wieder,
Was die Mode streng geteilt;
Alle Menschen werden Briider,
Wo dein sanfter Fliigel weilt.
Wem der gro3e Wurf gelungen,
Eines Freundes Freund zu sein,
Mische seinen Jubel ein!

Ja, wer auch nur eine Seele
Sein nennt auf dem Erdenrund!
Und wer's nie gekonnt, der stehle
Weinend sich aus diesem Bund.
Folgen ihrer Rosenspur.
Kiisse gab sie uns und Reben,
Einen Freund, gepriift im Tod;
Wollust ward dem Wurm gegeben,
Und der Cherub steht vor Gott!
Froh, wie seine Sonnen fliegen
Durch des Himmels préacht'gen Plan,
Laufet, Briider, eure Bahn,
Freudig, wie ein Held zum Siegen.
Freude, schoner Gotterfunken,
Tochter aus Elysium,

Wir betreten feuertrunken,
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Himmlische, dein Heiligtum!
Deine Zauber binden wieder,
Was die Mode streng geteilt;
Alle Menschen werden Briider,
Wo dein sanfter Fliigel weilt.
Seid umschlungen Millionen.
Diesen Kuf3 der ganzen Welt!

Briider! iiber'm Sternenzelt
MuB ein lieber Vater wohnen

Ihr stiirzt nieder Millionen?

Ahnest du den Schopfer, Welt?
Such' ihn liber'm Sternenzelt!
Uber Sternen muB er wohnen.
Freude schoner Gotterfunken,

Tochter aus Elysium,

Wir betreten feuertrunken
Himmlische, dein Heiligtum!
Seid umschlungen Millionen!
Diesen Kuf3 der ganzen Welt!
Freude, Tochter aus Elysium!
Deine Zauber binden wieder,
Was die Mode streng geteilt.

Alle Menschen werden Briider,
Wo dein sanfter Fliigel weilt.
Seid umschlungen, Millionen!
Diesen Kul3 der ganzen Welt!

Briider! iiber'm Sternenzelt
MuB ein lieber Vater wohnen.
Seid umschlungen!

Diesen Kuss der ganzen Welt!
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Freude schoner Gotterfunken!
Tochter aus Elysium!

Freude, schoner Gotterfunken! Gotterfunken!

CumdoHiss BHHHUKIA BHACHIJIOK O00’€IHAHHSA JBOX TBOPIB, IO CIEPIITY
3aymyBaiKcs beTXOBEHOM OKpeMO OJIMH BiJl OJJHOTO — BJIaCHE CUM(OHIYHOI TOEMHU
3 XOpOBUM (PiHAJIOM 1 MOBHICTIO IHCTPYMEHTAJIBHOTO TBOPY B TOHAIBHOCTI Pe-MIHOP.
Pimenns BBectu B (inan «Onpy no pagocti» [lunnepa, Ha saxy berxoBen MmpisiB
HamucaTu My3uKy 1ie B 179011 poku — y nepioa HaBuaHHs y [aiiHa, Oyno mpuiHATO
y 1823 poui, xouya HaBITh Micisl HpeM’ €pu beTXOBEH pO3risgaB MOXKIUBICTh 3pOOUTH
OCTaHHIO YaCTUHY CYTO IHCTPYMEHTAJIbHOIO.

3amoBIIeHHS Ha CUMQOHI0 Haaliuuwio B JIOHZOHCHKOTO (PLIAPMOHIYHOTO
TOBapUCTBa, ajie npem’epa BimOymacs 7 TpaBus 1824 poky y KeprHepropreatpi y
Binni. Jlo Toro yacy beTxoBeH Bk€ NOBHICTIO OINIyX, TO IOCTYIHUBCS MiCLIEM
JUpUreHTa KamenbMmeiicrepy Mixaemo Ymiaydy, a caMm 3aaBaB TEMII KOXKHOI 3
YacTUH OIS pamIu.

[IpeM’epa cumM@oHii Mana HaJI3BUYAWHHUM YCMiX, a OIJIECKH TPHUBAIU TakK
JIOBTO, IO iX JOBEJOCSA 3YMHUHATH MOJiNedcbkoMy Hapsay. Jlesiki ciayxadl HaBiTh
miakanu! Ockibku BeTXOBEH B)XK€ HE MIT CYyTH OIUIECKIB, OJMH 3 OPKECTPAHTIB
PO3BEPHYB MOro oOAMYYSIM 10 TJAJALBKOro 3aldy, 00 KOMIIO3UTOP MIT Xouya O
MOOAYUTH PEaKIliio MyOTiKH.

YerBepTa yacTHHA CKJIAJIA€THCA 13 JBOX PO3ALIIB — YUCTO 1HCTPYMEHTAIBLHOTO
Ta XOpaJbHO-iHCTPYMEHTaIbHOTO. Moro BinkpuBae ¢aHpapHa MiHOpHA TeMa,
OJIM3bKa /10 TOJIOBHOT TEMH MEPIIOi YaCTUHU. TeMU nmepiux TphoX YaCTUH 3MIHIOIOTh
OJIHa OJIHY 1 MOCTYIOBO 3’SIBJSIETHCS HOBAa TE€Ma, HATSAK Ha SIKy OyB MPUCYTHIM 1y
TonepeHiX yacTHHaX. Moro BBOIATH Jepes sHi TyXOBi, ki BiAOBINAIOTE y MaXopi,
pPO3MOYMHAIOYM TOJOBHY TEMYy, sIKa MPOXOAUTh B BHUIVISAI 1HCTPYMEHTAJIBHUX
Bapiarliil.

VY KynpMiHaIil 3HOBY MOBTOPIOIOThCS (aHdapHI 3ByKH, 1 BCTYIMAE CONIICT, 110

MPOCHIBY€E peuuTaTuBOM Jomnucani berxoBeHom cioBa «O, npy3i, HaAIO HaM Il
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3BYKH, JaiiTe HAM MOCIyXaTH MPUEMHIIII, padicHimi». L{e € 3aB’s3k010 10 XOPOBOTO
BUKOHaHHS «O1H 10 pagoCTiy».

3 1972 poky BimpuBok 3 mpemojii 10 «Oau no paaocti» € riMHOM Pamm
€pporn, a 3 1985 — rimaom €C. Ha Pi3nBo 1989 poxy 6inst bpannenoyp3pkux Bopirt
y bepmini 30ipuuit opkectp 13 mysukantie ®PH, HJIP, CIIIA, CPCP, ®panui ta
BenmukoOpurtanii mig kepiBuuntBoMm JI. bepHcTaiina BukoHaB «Omy 10 pajgocTi», B
TEKCTi siko1 ciioBo «Freudey» Oyio 3amineno Ha «Freiheit» («cBoOoa») i BiATaK BOHA
ctana «O010 10 CBOOOINY.

JleB’sita cum@onis berxoBena 3aiiicHuia MaciuTabHUN KyJIbTYpHUN BIUIMB Ha
My3HKy TOTO 4Yacy i HACTYMHOTO dYacy li MOTHBHM myXe 4acTo IuTyBamucs. Tak,
Hanpukiajg, y TpeTih udactuHi 9 cumdonii A. JIBopxkaka «3 Hosoro CaiTy» Yy
BCTYITHUX aKOp/Jax, KOMIIOHYBaHHI Ta JACIKUX TEMax € IMOCUJIaHHS Ha IPYTy YacCTHHY
9 cumponii berxoBena. Masno Toro, cepes KOMIIO3UTOPIB CTaB MOMIMPEHUM Mi( TIPO
IPOKIATTA JeB’SATOI cUMGOHI», TOOTO MpO Te, MO0 KOMIIO3UTOP, IO HAIMHIIE
neB’ary cuMm@oHito micis beTxoBeHa, necsaTy BKe HIKOJIM HE HAIMUIIIE.

Cawme pamocTi 1 mpuUcBsiYeH1 3aBaHHs | - 4.

1. Sx BiAOMO, paaicTb € MNPUEMHUM MNOYYTTAM. Hac nepenoBHIOIOTH
IIaCJIMB1 PAJICHI eMollii — Bl BIJIMIHHOI OLIIHKK HA yPOIll, BiJ IEPEMOTH YIHO0ICHOT
KOMaHIH, BIJ TOYATKy KaHIKYJ, BiJl JOBTOXKJIaHHOTO MpHUi3ay 6adyci.

[le BimuyTTS MOB’A3aHE 3 MPUCYTHICTIO 1 3MIHOIO KOHIEHTpALii B OpraHi3mi
ropMmony cepotoniny (Puc. 1):

NH
HO

N
H
Puc. 1. Ceporonin
1.1. Tppoma peakIlisiMd TMPOUTIOCTPYHTE BIACTHBOCTI CEPOTOHIHY SIK

MOX1IHOTO 1HOJy, MEPBUHHOIO aMiHy Ta MoxigHoro ¢enony. Yomy cepoToHIH

pearye 3 HaTpieM Mo JBOX aroMmax [iaporeHy?
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1.2. Illomo cepoToHiHY, BKaXKITh HEBIPHE TBEPAXKECHHSI:
a) CepOTOHIH € apOMaTUYHOIO CHUCTEMOIO 1 JIETKO BCTYIA€ B €IEKTPO(]iibHE
3aMIIIEHHS

0) Sk mepBUHHUI aMiH, CEPOTOHIH B3aEMOJIIE 3 IyTaMU 3 YTBOPEHHIM COJIeH
: . 1
B) 11 r cepoTOHIHY CKIIaJat0Th HOTO T¢ Mo

r) EnexktpodinbHe 3amillieHHS B CEPOTOHIHI BIIOYBA€THCS JIETKO SK Y
nipoJbHE, TaK 1y O€H30iTHE KiblIe

1) 'etepoatom HiTporeny y cepoToHiHI — MIPOJIBHOTO THITY

1.3. Tlocynuna B opMi mipaMiy MICTUTH 3a H.y. BOJICHb. B OCHOBI mipamiiu
3HAXOAMUTHCS KBajparT 31 CTOPOHOW 48 cM, a BHCOTa MipaMmiad cKiagae 28 cM.
3Hai1ITh, CKUIBKU CEPOTOHIHY MOTPiIOHO, 100 JI€I0 HATPiII0 HA HBOTO OTPUMATHU
aHUuN 00’ €M BOJIHIO.

2. [lix 4ac paaicHUX €MOLId Ipaloe CUMIATHYHAa HEPBOBA CHUCTEMA, SIKa
aKTUBY€eThcs gomaminoM (Puc. 2) — ropmoHoMm rimotamamycy. Takox iHomy
CHOPUSIOTH aIpeHaNIH 1 HOpaJApEeHAIIH, K1 30yIKyIOTh OpPraHi3M. 3a CKJIaJ0M Ta €10

JIOMaMIH CXOKUU HA HUX.

HO NH,

HO

Puc. 2. lonamin

2.1. 3amumiiTe yci MOXKJIMBI peakIlii 3 aKkTUBHIUMH MeTajaMH JJIs TOTaMiHy,
aZipeHalIiHy Ta HOpaJApeHaIiHy

2.2. 3ampomoHyWTe peakiilo, 3 OTOMOTOI0 SIKOI MOKHA TEpeHTH Bif
MIpOKaTeXiHy A0 JONaMiHy, aJpeHaliHy Ta HOpaJpeHaliHy, 3HAIOYW IO IHIIUM
MIPOTYKTOM ITI€T PeaKIIii € T1IPOTeH TaJIOTeHI T

2.3. 3-mocepen ycix TBEpKEHb MIOAO0 IMOKa3aHUX MOJIEKYJ, BKaXITh
HeBipHe(i)

a) TpU i aKTUBHUX METAJIB HA HOPAAPCHAIIH Ta aJpeHATIH BUAUIAETHCS y

MIBTOpa pa3u OUTbLIE BOJHIO, HIXK HA JOMaMiH
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0) mpu il OyriB HA HOpaJIpeHaNlH Ta aJpeHaliH BiIOYBAa€TbCA peakilis ycix
T1IPOKCUIIBHUX TPYI

B) BCl TPH CIOJIYKU B HAJIMIIKY JIYT'Y pearyroTh 3 OJJHAKOBOIO MOTO KIJTBKICTIO
Ha KOXKHY

I') BCl TPU CHOJYKH BCTYHAIOTh y PEAKIII0 eJeKTPO(IIHbHOTO 3aMIIIeHHS
aKTHBHIIIIE, HDK caM (peHOJI Ta MipoKaTeXiH

I) JomamiH Ta HOpAJpEHAJiH € TEpPBUHHUM aMiHOM, a aJpeHCaliH —
BTOPUHHUM

2.4. Tlocyauna B opmi mipaMiau MICTHTb 3a H.y. BOJI€Hb. B 0OCHOBI mipamiau
3HAXOAMUTHCS KBajparT 31 CTOPOHO 48 cM, a BHCOTa MipaMmiad cKiagae 28 cM.
3Ha1ITh, CKUIBKU JOTMAaMIHy, aJpeHANiHy Ta HOpaJpeHalTiHy MOTpiOHO, MO0 Ai€r0
HATPIIO Ha KOXKEH 13 HUX OTPUMATHU AaHUI 00’ €M BOJIHIO.

3. [TouyTTsi cyMy Ta jemnpecii BAHMKA€ BHACIIOK MIABUIIICHHS B OpraHi3Mi
eH3uMy MoHoaMiHokcuaasu (MAO) sika 4acTKOBO OKHCHIOE MOTHBYHOYI TOPMOHHU
JOMaMiH, aJpeHalliH, HOpPaJpeHAIH Ta TOPMOH pPaJ0CTI CEPOTOHIH, SIKI MICTAThH
NEpPBUHHY aMiHHY rpymy. [Ipy npomy mif Ji€l0 OKMCHHMKA YTBOPIOETBHCS CIIEPILY

aNbJEriIHa Ta KUCIOTHA TpynH. CXeMaTuyHO 1eil MPOoLeC MOKHA OMKUCATH PEAKIIEI0

(Puc. 3):

HO
NH
4 :©/v 2 MAO HO COOH
HO + 8(0] ‘ + 2N+ g OH,

HO

Puc. 3. OxkucHenns gonaminy 3 nfonomororwo MAQO

Came miJ yac LbOrO MPOLECY 30UIBIIYETHCS KOHIIEHTPALllsl IHEPTHOTO a30TYy,
110 He Oepe yJacTi y ra3000MiHi, y BUAMXYBaHOMY NOBITpi. BiuxyBaHuii KuceHb TexX
MoOke OpaTH yyacTh y peakiuii Ha Puc. 1.

MAO npu 1poMy He MPOCTO OKUCHIOE MIEPBUHHY aMIHOTPYILY, ajie 1 TPy bOMY
HE 3a4irae B MOJIEKYJI1 IOMaMiHy XIHOHHY Ta T1IpOXIHOHHY TPYITy.

[Is oOctaBuHAa MOXXe OyTHM BHUKOPUCTAHOIO TakKOX 1 y OlOTEeXHOJOTIi st
BHU3HAUEHHS KOHIIEHTpaIliil 010reHHUX MOHOAMIHIB — IPUYOMY HE TUIBKH JOMaMIHY,
CEepOTOHIHY, aJpEHiIaHy Ta HOPAJAPCHAIIHY, aje€ 1 IHIIUX NEPBUHHHUX aMiHIB, IO
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BKJIFOYAIOTh OTPYTH JEIKUX POCIWH, TBAPWH Ta TPUOiIB (HANPUKIAM, OKTOMAMIH Ta
MYCIIUMOJT)

3.1. TlokaxiTth, YoMy mHoOKa3aHa Ha Puc. 1 peaxiiis € peakili€o OKHMCHEHHS.
[IpoimtocTpyiiTe TpbOMa peakilisiMU BIACTUBOCTI apOMAaTHYHOTO PEareHTy K (PEHOTY
Ta TIPBUHHOTO aMiHy, a MPOIYKTY — sIK KapOOHOBOI KHCIOTH Ta PEHOITY

3.2. Ilomo peaxiiii, BKaKiTh HEBIPHE TBEPIXKCHHS:

a) Ctyninp okucHenHst Hirporeny 3poctae Big -3 10 0

0) Ctyninb okucHeHHs ['iporeny 3pocrae Bijg -1 g0 + 1

B) Ctyninb okucHeHHs Okcureny cranae Big 0 go -2

r) I peareHt, i IPOAYKT € apOMATUYHUMH CITOJIYKaMH, 3JJaTHUMHU BCTYIIaTH B
eleKTpo(UIbHE 3aMIIICHHS

1) Peakuis neperBoproe amM(OTEpHY CHOJIYKY 3 MEPEBAXKHO OCHOBHUMU
BJIACTUBOCTSIMU Ha KUCIIOTY

3.3. Ilocynuna B gopmi mpusmu 31,5 cM 3aBBUIIIKH MICTUTh 32 H.y. BOJICHD.

B ocHOBI pu3Mu JIEKUTH PIBHOOEAPEHUI MPAMOKYTHUN TPUKYTHUK, Me/laHa SIKOTO,

MpOBEJCHA [0 TilOTeHY3W, NOpiBHIOE 162 cMm. 3HaiiniTh Macy momamiHy Ta
JUT1IPOKCU(DEH1IETAaHOBOT KUCIIOTH, 110, PEaryoud 3 METAJIEBUM HATPIEM, MOXKYTh
3aIMIOBHUTH MOCYWHY BOJHEM

3.4. Yonoik BauxHyB 3,5 1 oBITps, 77 % 00’€My SKOTO MPUIAJIO HA a30T.
Konu BiH BUaMXHYB, 00’€MHa 9acTKa a30Ty 3pocia Ha 1,5 %. SIKiio npumycTuTu, 1o
30UTbLIEHHS 00’€My a30Ty IMOB’s3aHE 3 OKHCHEHHSM JONaMiHy, 3HAWIITh Macy
JOTIaMiHY, 1[0 OKMCHHUBCS 32 PEaKIII€l0.

4. XuOHe mMOoYyTTd pajaoCTi — OJUH 13 CHUMIITOMIB OTPYEHHS JEIKUMU
pOCIIMHAMH, TBapUHAMH Ta TPUOAMHU, TOKCHMHH SKHX € TaKUMHU K TCPBHHHHMH
aMiHaMH, sIK 1 CEpOTOHIH Ta JIOTIaMiH.

OpHniero 13 Takux pedoBHH € Mycuumon (Puc. 4), skuil € HaUMOTYXKHIIIUM
TOKCUHOM Myxomopy. Came depe3 BIUIMB Ha MOHOAMIHEPTIUHY CUCTEMY MYCIUMOIY
MyXOMOpP CHPHYMHSE (aNbIIMBE MOYYTTS PaAFOCTi, Yepe3 IO BiJBAp MYXOMOPIB

BXKHMBAJIU B 1KY BIKIHTH JUISl TIITHATTSI CBOTO OOMOBOTO JyXYy.
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Puc. 4. MycuumoJt

4.1. TlpoimtocTpydTe BJIACTUBOCTI MYCHHMMOJNY $IK TIEPBUHHOTO aMiHy,
TETEPOLMKIIIYHOT CITOJIYKH 3 MPUIUHOBUM aToMoM Hitporeny ta dgenoy.

4.2. 1lomo MycuuMoIy, BKaXKIiTh HEBIpHE TBEPIKCHHS

a) MycluuMoJI € CUJIBHIIIOI OCHOBOIO 3a aHUIIH Ta MIPUAWH, 3 OTJISAY Ha

MPUCYTHICTH allipaTHUHOT aMIHOTPYIH Ta MipUauHOBOTO atoma Hitporeny
: : 1
0) 19 r mycuMMody BiAMOBIIAIOTh < MoIb

B) MycliMMOJ € CHUJIBHINIOI KHUCJIOTO 3a (DeHOJI, 3 OTJIAly Ha aKIENTOPHHI
BIUTMB OKCA30JIbHOTO KUIbIIS

r) Mycuumos He € apOMaTHYHOI CHCTEMOIO 1 HE BCTYIA€ B €IeKTpo(diibHE
3aMIIIeHHS

1) Mycuumon Moxke yTBOPIOBATH COJII SIK 3a alihaTUYHOIO aMIHOTPYIIOI0, TaK 1
3a nipuauHOBUM aToMoM Hitporeny

4.3. 3HaimiTh Macy MYCIIUMOIy, pEakilisl SKOTO 13 METaJIeBUM HaTpieEM
MpU3BE/Ie O 3allOBHEHHS 3a H.y. BOJHEM MOCYIUHU B (opMi mpsMoi npusMu 42 cm
3aBBUIIKA. B OCHOBI NpHU3MHU JIEKHUTh NPSIMOKYTHHH TPUKYTHHUK, CTOPOHH SKOTO
cmiBBimHOCATBCS sK V2:1:1, a Memiana, OpoBemeHA [0 TIiMOTEHY3H JOPIBHIOE
16V2 cm.

4.4. 3HaiigiTh Macy MYCIHMMOJNY, YTBOPEHOTO TIpU JeKapOOKCHUITyBaHHI
100TE€HOBOT KHCJIOTH, B MpPOIEC] SIKOT yTBOPHOEThCs KapOoH miokcua, 10 3a H.y.
3aMOBHIOE MOCY/IUHY B (HOpMI MPsSIMOiI MPU3MHU 28 CM 3aBBUIIKH. B OCHOBI mpu3Mu
JISKUTH MPSIMOKYTHUN TPUKYTHHUK, BUCOTA SKOTO, OMYIIIEHA Ha TIMOTeHY3Y, BIATHHAE
Ha Hil BiIpi3ku 1619 cMm.

5. Jleski opraHi3aMM — HaNpUKIaJ], MaBYKH, BUKOPHUCTOBYIOTH B SKOCTI

30yKyr0u0i J00aBKM 10 OTPYTH BJACHE TOPMOH paAoCTi cepoToHiH. Okpim
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30yKEHHSI JKEPTBH, BIH 3allyCKa€ CHUMIIATUYHY HEPBOBY CHUCTEMY 1 IMPHUCKOPIOE
TPAHCIIOPT TOKCHHIB MO Oprani3my. [HII K, OJJHAK BUKOPUCTOBYIOTH CXO0XK1 O10T€HHI

aMIHU — TaKl IK OKTOIaMiH.

OH

NH
HO 2

Puc. 5. OxkTonmamiun

[le peuoBuHa 30y[Kyro4oi Aii, 110 JACIIO Harajaye JOMaMiH, aJpEeHaJH Ta
HOpajpeHanis. Ii Brepie BUALTHIM i3 CIMHHKX 3aJ103 BOCHMUHOTA.

5.1. Tproma peakIlisiMd MPOUTIOCTPYHUTE BJIACTUBOCTI OKTOMAMIHY SIK
MIEPBUHHOTO aMIHYy Ta (PEHOITyY.

5.2. Illomo okTonamMiHy, BKaXKITh HEBIPHE TBEPXKEHHS
: : : 1
a) 9 T OKTOINaMiHy BIJIIIOBIJAIOTh = MoIb

0) OKTONaMIH € IBOXaTOMHUM ()EHOJIOM

B) OkronaMiH € aM{pOTEpPHOI CIIOJYKOK 13 IIepeBarold OCHOBHUX
BJIACTUBOCTEMN

r) OKTOMmaHIM BCTYyMa€ B PEAKINI0 €JIEKTPOQPIIHLHOTO 3aMIIlEHHs JIeTIIe, HiXK
OeH3eH, OCKIJIbKA MICTUTh OpieHTaHTH | pomy

1) OKTONamiH yTBOPIOE KOMIUIEKCHY CIONYKY 3 KaTioHoM Depymy (111)

5.3. 3HaiaiTh Macy OKTOIaMiHy, JI€l0 Ha SKUH METaJIEeBOrO HATPII0 MOKHA

3aIIOBHATH NpsAMYy mipaminy 42v3 cM 3aBBHIIKH. B OCHOBI mipaMimy JeXHTb

MpaBUJIbHUM MIECTUKYTHHUK 31 CTOPOHOIO 32 CM.
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Annotation: Grouping tables play a major role in secret sharing schemes based
on error-correcting codes. The stability and correct operation of the entire schemes
depends on the design of these tables. If there are inaccuracies in the grouping tables,
then the main conditions of the threshold schemes will not be ensured. Two situations
are possible: it will be possible to restore the secret with components less than the
threshold value or it will not be possible to restore secret with the number of
components equal to the threshold value. In order to solve this problem, this article
considers a method of forming grouping tables, which ensures the correct formation
of these tables.

Keywords: secret sharing, error-correcting codes, treshold, grouping tables.

In secret sharing schemes based on error-correcting codes [1, 2], grouping
tables play an important role in sharing and recovery process. These tables provide
the sharing parameters (number of components and threshold value) of the newly
developed method [1]. An error in the table will mean that it will be possible to
recover the secret information by combining the number of components less than the
threshold, or by combining the number of components equal to the threshold value,

the necessary number of columns will not be obtained, after which the error
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correcting code can restore the missing ones. To ensure the smooth operation of the

sharing method, it is necessary to design and test these tables in advance. It is clear

from the described method [1] that the design of the table depends on several

parameters:

e from error correction code, its length and correction properties — (m, K, diin)

e from the total number of sharing components - n

e from the recovery threshold - t

Formed tables must take care of these three parameters or in other words

satisfy them. For example, consider the grouping tables constructed for the BCH

(31, 21, 2) error correcting code [3] (Bose—Chaudhuri-Hocquenghem code). Table 1

Is designed to implement a (3,4) threshold sharing scheme with that code.

Table 1

(3, 4) threshold structure with BCH (31, 21, 2) code
Partl [23[12[19[13[28[29[31[17[15] 9 [7[10[14[6[4[5[2[25]8[3][1
Part2 |17 [22]26|10[20(24[30| 4 |6 |9 |1|16] 2|18 8 |7 [ 3 [25| 5 [28]13
Part3 |27[29[13|23][ 8 [3 [ 1|17 625|514 4 [19]20]10[9[26|2]7[31
Part4 | 2 [ 7 [ 5|10[30|18|16| 4 [12] 9 |6 |14[15] 1 [17] 3 [22|24|26[27] 8

With table 2 and 3, threshold schemes (3,5) and (4,5) can be implemented.

Table 2

(3, 5) threshold structure with BCH (31, 21, 2) code
Part1 [28]20] 5 [10] 8 [25] 1 [14] 6 [ 912|134 [15[17][ 7 [23]3 [ 2 [29]31
Part2 [21] 7 [17]26|19] 3 [24| 4|6 |9 |12|16|5[18|8 |2 | 1 [25]10]29]30
Part3 [19|25] 5 [10| 8 [13] 1 |27 [30[31| 3 [14|17| 2 |20[23] 7 |26] 4| 6 | 9
Part4 |16 15|24 (28|31 3 [18] 4 [ 6 [27]12] 7 [ 2 22|23 5] 9]10[30] 8
Part5 (14|22 5[10] 8 [19[ 1 24|30 9 12| 2 [15]16|18][ 3 [21]7 |2 [25] 6
Table 3

(4, 5) threshold structure with BCH (31, 21, 2) code
Part1 [17]23]14[18[13[3 [19]26[16]9 [12][8 |5 [15[6 [2 [10[1 [7 [4 [29
Part2 |25/15|5 |10 |23 |17|1 |4 |22]9 [12]13]7 |16|3 [18]6 [8 [2 [28]30
Part3 |15|7 |21|17|8 |3 [27]19|6 [23[13]2 [16]10[18[4 [5 [9 [24[25]1
Part4 181416 /10|26 |21 |1 [4 |15]9 [11]13]7 |6 |5 [17]2 [3 [23[8 [28
Part5 [27[29]30]10[8 |3 |1 [4 [6 |9 [11]13]14]15[16]17[22[24]2 |7 |5

Table 4-11 shows grouping tables for some threshold structures generated for
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the Reed-Solomon (12,8,2) error-correcting code [4].

Table 4
(2, 4) threshold structure with Reed-Solomon (12, 8, 2) code
Part 1 8 1 10 1 9 4 7 6
Part 2 4 8 11 1 12 2 6 7
Part 3 6 11 1 9 2 10 4 12
Part 4 7 4 11 6 12 8 10 9
Table 5
(2, 5) threshold structure with Reed-Solomon (12, 8, 2) code
Part 1 7 1 10 4 9 2 6 8
Part 2 8 2 11 1 12 7 6 4
Part 3 12 1 9 4 2 11 10 8
Part 4 11 6 8 1 12 7 9 10
Part 5 9 2 12 4 11 7 6 10
Table 6
(3, 4) threshold structure with Reed-Solomon (12, 8, 2) code
Partl |8 1 10 1 9 4 7 6
Part2 |4 8 11 1 9 2 6 7
Part3 |6 8 1 7 2 10 4 12
Part4 |7 4 11 6 12 8 2 1
Table 7
(3, 5) threshold structure with Reed-Solomon (12, 8, 2) code
Partl [7 1 10 4 9 2 6 8
Part2 |9 2 11 1 10 7 6 4
Part3 [ 12 1 9 4 22 7 10 6
Part4 |11 2 8 1 12 4 6 10
Part5 |4 2 12 1 11 7 8 10

Examining Table 1-7, we see that we have several tables for the same threshold

schemes (for different error-corecting codes) and it is logical that it is necessary to

compare these tables according to speed and make a classification. From a

performance point of view, it is preferable to have the fastest grouping tables and

simply ignore the other iterations (which are comparatively slower). But on the other

hand, if we consider acceleration for a moment in a secondary role, then the

adversary's work will be complicated if we have different codes and different tables

for the same threshold schemes. When the speedup problem is not very acute, one of
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the tables providing that threshold scheme can be randomly selected and used during
sharing. Since the code and table numbers are kept secret [2], the adversary's problem
Is even more complicated. First, he needs to understand which table is selected for
sharing. Even in cases where the table providing the fastest sharing is chosen for the
sake of speed, the adversary still has no confidence that that table was used, and he
must consider other tables as well. Due to this approach, we get the following
advantages:

o the fastest sharing process for a given threshold scheme,

o complicating the opponent's problem.

To do this, the already formed tables are compared according to speed,
resulting in an array like the one in Table 8. After receiving the parameters of the
sharing scheme, the sharing program first looks at this array, after which, depending
on the problem (whether the fastest sharing is needed or not), it chooses which table

will be used for the sharing process.

Table 8
An array with performance of grouping tables
Number of components Treshold Code Table number Speed
4 3 Hamming 3 1
4 3 BCH 1 2
5 3 Reed-Solomon 6 1
S) 3 BCH 2 2
6 4 Reed-Muller 2 1
6 4 Hamming 5 2

Now let's look at hO\)\./'these dist.r.i.bution tables are foffﬁed. These table's“can be
built simply based on logic, making certain calculations, and checking the
correspondence of the table to the given threshold scheme. On the other hand,
considering that the developed algorithm is flexible and allows adding other error
correcting codes at any time, it turns out that each time it is necessary to perform long
computations and output distribution tables for the given code. For codes with a long
codeword, this process will be very time-consuming.

In the general case, if we have (m, Kk, dn,) error correcting code, the number of

possible components will be:
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m!
~kl-(m—k)!
It is necessary to bruforse all those parts obtaining such a group of components

Crm

that will satisfy the given threshold scheme. On the other hand, it would be much
more logical to have a software solution for the formation of these tables, which
would be universal and would be able to automatically calculate and output grouping
tables for the code with the given parameters, considering the necessary threshold
scheme data (number of components and threshold value). The program being
developed must be based on certain combinatorial tricks and deduction. In other
words, the program will accept as input data the parameters of the error correcting
code the sharing scheme and will try to obtain grouping tables that satisfy these
conditions by intersection method. As in other sharinh algorithms, the tables needed
for this algorithm are generated according to the following principle: some number of
components are taken randomly, and others are calculated depending on them, so that
the threshold conditions are satisfied. It is necessary to check whether the regular
table obtained during the subtraction meets certain conditions or not. The most
Important ones are listed below:

o in the resulting table, no combination of less than the threshold number
of components will be able to obtain enough columns with which it will be possible
to recover the secret.

o with all combinations of components with a threshold number, it is
possible to obtain enough components that the error-correcting code accurately
restores the missing columns.

These two main conditions must be satisfied by the formed table. If it does not
satisfy at least one of these conditions, that table is ignored, and the computation
continues.

This process is quite time-consuming and obviously becomes more
complicated as the codeword length, components and threshold values increase.
However, this operation does not participate in the distribution and recovery process.

It is performed once, after which the resulting tables are imported into the algorithm
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and applied multiple times. To simplify the process, you can get another table based
on the obtained table, adding, or subtracting a component to it. For example, (3,6) can
be obtained from (3,5). For this, it is necessary to add the sixth component by
subtraction and check the table according to the above conditions. A quick derivation
from (3,5) to (3,4) is possible in the same way.

It is noteworthy that with this option it is possible to generate not only tables
providing a threshold access structure, but also non-threshold access structures. For
example, it is possible to obtain components that will have a greater weight and
require fewer components for recovery. For example, the component for the director
may have two weights and the other components one.

Conclusion: Thus, a method of forming grouping tables for secret sharing with
error-correcting codes was described, which enables designing grouping tables that
work for different codes and provide different threshold schemes to be performed and
included in the sharing algorithm. The grouping tables design makes it possible to
complicate the adversary's problem, because both different error-correcting codes and
different sharing tables can be used for the same threshold scheme. Described is only
one way of designing grouping tables. Grouping tables can be designed in other ways
as well. If appropriate methods are developed, they will also be published.
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Introductions. Water pollution. is a global environmental problem. Heavy
metals are considered major pollutants, and their continuous increase negatively
affects ecosystems. Today, the development of environmentally friendly technologies
for the detoxification of heavy metals at nature conservation facilities is relevant. An
important place in the complex of measures aimed at the elimination of man-made
environmental pollution is occupied by sorption methods. To clean ecosystems from
heavy metals, sorbents based on natural materials and minerals with high cation
exchange capacity are used. One of the promising directions is the production of
carbon sorption materials (biochar) from lignocellulosic waste. Plant waste is a
promising natural renewable material for ecosorbents. The possibility of obtaining
ecosorbents based on chemically modified carbon material from rice husk for
detoxification of Cd(ll), Cu(ll), Pb(ll) and Zn(ll) ions in the environment was
studied. The composition of plant waste containing lignocellulose substantiates the
possibility of obtaining carbon material (biochar) from them. In the conditions of heat
treatment at temperatures of 250-450°C, in the absence of oxygen, biomass undergoes
exothermic processes and releases the maximum amount of carbon material.
According to its structure, biochar belongs to the class of carbon substances, which is
due to a structural element common to them. According to its structure, biochar
belongs to the class of carbonized substances, due to the commonality of their

characteristic structural element. The structural element of the carbonized substance
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Is the atomic network of polymerized carbon. Rice husk is a fibrous substance
containing moisture, lignin, cellulose, pentosans, a small amount of protein and
vitamins, as well as mineral ash consisting of 92-97% silicon dioxide. Organic
substances in rice husk make up about 70-85%. When it is burned, ash is formed
about 20%. Rice husk ash consists mainly of silica with a minimal amount of alkalis
and other trace elements. Research results show that the thermal treatment of rice
husk is accompanied by the destruction of cellulose and lignin, leads to a loss of mass
(up to 70%), while the reduction in the mass of the material during processing in an
inert medium (argon) is significantly less - 60%, which potentially allows the use of
the process pyrolysis to obtain biochar. Slow pyrolysis allows you to get the
maximum amount of biochar. For rapid passage of the pyrolysis process, raw
materials must be crushed into fractions of no more than 3 mm. Pyrolized rice husk
and additionally chemically modified can be used in eco-technologies to bind and
reduce the toxicity of heavy metals.

Aim. The joint solution of two tasks is relevant: ecological - disposal of rice
husks and technological - production of demanded solid products to solve ecological
tasks. The purpose of the research was to study the possibility of obtaining a carbon
modified ecosorbent from rice husk for strong binding of heavy metals and their
detoxification in the environment.

Materials and methods. Research objects: native rice husk; pyrolyzed rice
husk (biochar); biochar modified with sulfur.

Chemical modification of biochar increases its sorption capacity. Sodium
thiosulfate Na,S,0O; was used as a modifier. The modification was carried out by
pyrolysis of a mixture of plant raw materials and a modifier in one stage at a
temperature of 350-400°C and at a specific raw material/reagent ratio.

The properties of the surface of the carbon material were evaluated according
to generally accepted methods of determining the indicators: specific surface area; the
content of acid and carboxyl groups. On the basis of the obtained results, the physical
and chemical parameters of the raw materials were determined. The pyrolysis process

was calculated and the optimal conditions for obtaining carbon material were
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determined. Both traditional and special methods were used to study the structural
porous, sorption and ion exchange properties of the original, pyrolyzed
lignocellulosic biomass, carbon material modified with sulfur. Sorption experiments
were carried out under static conditions on solutions of metal salts contaminated with
heavy metal ions.

Results and discussion. At average pyrolysis temperatures in the range of
300-400°C (low-temperature pyrolysis), plant biomass undergoes exothermic
processes and releases the maximum amount of carbon material. The structural-pore
and ion exchange characteristics of the raw material, biochar, and sulfur-containing
biochar were determined (Table 1). By its structure, biochar belongs to the class of
carbonized substances due to the commonality of their characteristic structural
element. The structural element of the carbonized substance is the atomic network of
polymerized carbon. The elements H, O, N, P and S included in the composition
explain the reactivity of the obtained biochar.

Table 1
Structural-pore and ion-exchange characteristics of the original rice husk,

biochar, sulfur-containing biochar

Indicator The original rice Biochar from Sulfur-containing

husk rice husk biochar

Bulk density. g/ cm® 0.4 0.6 0.7

Specific surface area. m* /g 9 430-550 497-512

Total pore volume. cm® /g 0.11 0.42 0. 39

Static exchange capacity for

cations (Na*). mg-eq / g 1.6 4.12 6.08

Static anion exchange capacity 0.22 0.58 0.38

(Cl). mg-eq/g

The presence of micro- and mesopores in biochar determines its high internal
specific surface. The specific surface area of biochar is higher than that of sulfur-
containing biochar, which is explained by the immobilization of sulfur on the surface
of biochar. On the surface of the sulfur-containing carbon sorbent there are sulfide
and hydrosulfide groups, which determines its specificity for the formation of poorly
soluble sulfides of toxic heavy metals on the surface and in the pores.

The obtained results show that sulfur-modified biocarbon ecosorbents have a
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fairly high exchange capacity in relation to cations. A comparative analysis of the
sorption properties of heavy metals of the obtained ecosorbents based on native plant
material, biochar and biochar modified with sulfur showed that the modification of
biochar allows to significantly improve the structural-porous and ion-exchange
properties of the material, which contributes to increasing its sorption capacity.
Table 2
Sorption properties relative to Cd (I1), Cu (I1) of the initial sorbent on the

biochar from rice husk and sulfur-containing biochar

Indicator Biochar from rice husk Sulfur-containing biochar from
rice husk

Cd (1) Cu (1) Cd (1) Cu (I)
Cinitial-, mg / 1. 6,01 100,00 6,00 100,00
pH 6,43 5,08 6,43 5,08
Chresidual, Mg /I 0,34 7,90 2,22 42,00
pH 7,95 512 10,18 5,10
Sorption G, mg/g 0.28 0,65 0.19 2,55
% binding 94 13 63 51
Cinitial., mg / 1. 46,00 298,00 46,00 298,00
pH 7.18 5,20 7.18 5,20
Chresidual, Mg / 1. 9.44 141,00 0.70 13,20
Sorption G, mg/g 1.83 7,50 2.24 14,00
% binding 79 50 97 93
Cinitial., mg / 1. 151,90 550,00 151,90 550,00
pH 7.16 5,40 7.16 5,40
Chresidual, Mg / 1. 7.78 320,00 11.00 280,00
pH 8.33 7,00 8.20 7,30
Sorption G, mg/g 7.20 9,40 6.60 11,70
% binding 95 34 89 42

The obtained results show that ecosorbents modified with sulfur have a fairly
high exchange capacity in relation to Cd(Il), Cu(ll), Pb(Il) and Zn(ll) Cu(ll) ions.
Table 2 shows the sorption binding of heavy metals on the example of Cd(ll), Cu(ll)
by ecosorbents, which reaches values of 80-90%. The study of the process of sorption
of toxic ions of heavy metals by samples of ecosorbents was carried out under static
conditions from aqueous solutions of salts: chlorides of lead, cadmium, zinc and
copper.

The efficiency of sorption depends on the pH of the solution. The acidity of the

environment affects the completeness of extraction of metal ions. It was established
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that Cd (II) ions are almost completely (70-90%) extracted by sulfur-containing
ecosorbent from solutions with pH 6-8, Cu (1) ions at pH 4-6 (58-65%). The study of
the kinetics of sorption of Cd(Il) and Cu(ll) ions by a sulfur-containing ecosorbent
showed that the sorption of the studied metal ions reaches its maximum value
1-2 hours after the beginning of phase mixing. The conducted studies showed a
correlation between the decrease in the concentration of Cd(ll) and Cu(ll) in the
model solution and the increase in the content of metals in a bound state on the
surface of the sorbent particles

Conclusions. Methods of functional thermochemical processing (pyrolysis) of
vegetable waste (rice husk) and production of biochar have been developed. The
conditions of chemical modification of biochar with sulfur in the creation of
ecosorbents of targeted complex action for the neutralization of heavy metals in the
environment were studied. It has been established that the modification of biochar
with sulfur significantly improves the structural-porous and ion-exchange properties
of the material, which helps to increase its sorption capacity by 2-3 times.

Sorptive binding of heavy metals by sulfur-containing biochar reaches 90%
due to the formation of insoluble sulfide forms of metals on the surface of the
sorbent. The perspective of using lignocellulosic raw materials in the creation of

active ecosorbents for the detoxification of toxic metals in the environment is shown.

116



V]IK 539.3
THE EFFECTIVENESS OF THE ALGORITHM FOR SOLVING
NONLINEAR EQUATIONS IN ISOTROPIC LOAD

Maksimyuk Yuri Vsevolodovich,

doctor of technical sciences, professor

Martyniuk Ivan Yuriyovych,

candidate of technical sciences, associate professor
Maksimyuk Oleksandr Vsevolodovich,

graduate student of KNUCA

Kyiv National University of Construction and Architecture,
Kyiv, Ukraine

Abstract. Modeling prolonged processes of physically nonlinear deformation
requires the use of step algorithms. Such algorithms could be built on an iterative
procedure. In its implementation, the increase of efficiency can be made by changing
the rigidity matrix by calculating the coordinates of the tensor component of instant
rigidity of elastic material or the extrapolation of displacements in the next step in
solving the problem.

Keywords. Solving the system of nonlinear equations, elastic deformation,

extrapolation of movements, finished elements.

Determining the stress-deformed state of bodies in elastic deformation is a
complex task of deformed solid mechanics, which is associated with the need to take
into account irreversible deformations of different nature. Yes, plasticity
deformations are instant. The complexity of the process of elastic deformation
requires the construction of effective algorithms for solving the task.

When solving the problems of plasticity during force loading, the time interval
t, during which the deformation process lasts, is broken down into a finite number of
M segments At,,, (m =1,2,3..... ,M) n the general case of different quantities. In
this case, the criterion for choosing the optimal value of At is the convergence of the

iterative process of solving the system of nonlinear equations.
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It is assumed that mechanical characteristics within the step of time are
constant and are determined by the results of the solution in the previous step.

At each step by time At,, basic operations are performed in the following
sequence. The size of the selected step by time A4t,, (load) using the values of the
displacement vector in the previous step {4u,,_,} and the ratio of parameters A4t,,_,
and At,,, determines the initial value of the vector growth of the moving vector at a
given step {4u,,}. At each iteration n step m vector of unknown movements {u}n* of

nonlinear equations of FEM can be given as:
O = (W, + g = Wi, + K] Ao - B ©

where [K] — is a matrix of rigidity of the discrete model, calculated taking into

account the correction of the tensor of elastic constants.

CM = ¢ — aG2siisk (L4 2),
where cUkl — 'u(gikgjl _I_gilgjk) +/1gijgkl
If the iterative procedure is performed with a matrix, the elements of which are
calculated without taking into account the correction of the tensor elastic stable, then
the formula (1) can be written in the form. [1]:
Wit = ity + Q4w = Wit + K1 A - (R ()
Predicting that changing the speed of deformation from step to step is
insignificant, the value of the increase of the vector of displacement in step m is

determined in this way:

{Atn—1}At s,
{(Auy) = Lrnelin, ©
m—1

In the case of a step solution of the plasticity problem by load parameter 4p,,

we get
_ {Aum—1}4pm
(duy) = Frmim, (4)
Calculations are carried out before the condition is fulfilled:
dQ ™ —{R 1) < ql{e}™l (5)

where ¢ — The accuracy of the system of nonlinear equations system.
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The amounts of stresses are specified at each step iteration, depending on the
current level of deformation of plasticity. At the end of each step, calculate the
amount of complete stresses at step m.

In isothermal loading, the relationship between stresses and deformations is
determined by the ratio of plastic flow theory.

The full growth of the strazor deformities de;; equal to the sum of the growth

of elastic dejj, plasticdel?’j deformations [2]

de;j; = def; + def; (6)

It is assumed that elastic deformations are small and related to the stresses
generalized by the Guk law:

ol = Cl]klgkl

Material is plastic is incompressible and changing its volume linear-elastic:
elpj =0, &; = £f.
The increase in plasticity deformations is determined in accordance with the

associated law of plastic flow, plastic deformations develop by normal to the surface
of fluidity:

p_ 4 9 _
dgl'j = Apﬁ = Apsij'
For isotropic material, in the presence of capacity with the condition of the

fluidity of the Meses, the surface of the fluidity is described by the equation

_1 ij 2 _
fp—ESijS]—Ts = 0.

where 7, — the boundary of fluidity with pure shift;

x=/ gdeipjde;f — the parameter of strengthening Outkvist.

In the general case, at every step of the problem of the problem in the first
stage, a stress-deformed state is determined in the assumption of elastic deformation
(solving a linear problem). The obtained stresses are checked under the condition of

plastic deformation t > t, ne 7, — is the current value of the boundary limit.
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Abstract. Tables containing confidential information that has to be protected
are widely used in all types of Armed Forces. From this perspective, the issue of
encrypting table structures is relevant, both when they are compiled separately and
within text-type data. The article explores the possibilities of encrypting table
structures using text encryption algorithms and offers a new approach for achieving
this objective.

Keywords: cryptography, table structures, text encryption, symmetric

encryption, encryption algorithms.

Introduction. The development of Internet technologies has created a wide
range of possibilities for facilitating human activities, as well as for more agile
implementation of the management process. Due to the spread of information
technology, it is now a priority to ensure secret communication between the Army’s
relevant institutions, headquarters, control points, as well as modern weapons
systems. The management organization requires reliable protection of sensitive
information in order to ensure the confidentiality of the exchange of information
involving components of various forms (text, photo, video, etc).

In the Armed Forces, as well as in the armies, table structures are frequently
used along with texts while drafting documents containing confidential information.
Tables containing confidential information are crucial both in the content of texts and
in terms of structuring information separately. At the same time, it is required to fill
in the standard tables while drafting some confidential documents, including lists and
reports. It is considered that text encryption methods have limited possibilities for

ensuring the secure exchange of such confidential documents. Because in modern
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computers, all types of information are stored in memory as binary codes, and this is
achieved due to its source address located in memory, the type of data, the
transmitted information itself and other technical details. Table structures are
encrypted at the binary bit level since modern cryptographic algorithms usually
conduct encryption and decryption operations at the bit level.

On the other hand, algorithms for encrypting and decrypting text-type data
perform the function of replacing texts and symbols in the texts with other symbols.
In the available scientific-technical literature, there are no research papers on the
encryption and decryption of table structures using these algorithms.

In this research paper, the issue of encrypting table structures, containing
confidential information, using text encryption methods was considered. The
formulation of the problem and its solution were assessed only from the perspective
of security, and the issue of encryption of table structures while ensuring information
security in the Armed Forces was studied.

Encryption and table structures. Since ancient times, people have used
various methods and techniques for the hidden transmission of information The
works of R. M. Aliguliyev, Y.N.Imamverdiyev V. A. Gasimov, C. E. Shannon [4]
and others provide detailed information on classical cryptographic methods. Classical
cryptographic methods mainly belong to the class of mono alphabetic substitution
cipher. The Caesar cipher, the Vigenere cipher, encryption algorithms using the
Polybius square, as well as Nihilist cipher are examples of encryption methods that
use table structures. In the process of encryption and decryption conducted with the
above-mentioned algorithms, the replacement of letters is held by the wide use of
tables. In some algorithms, the alphabet used for encryption is filled into a table,
while in others, encryption (decryption) is performed by writing a pair of plaintext
(ciphertext) and cryptographic key to different rows of the table.

Tables are also widely used in modern encryption algorithms. For instance,
table structures are used in the DES algorithm [5] when permuting, expanding, and
presenting constants of a text block. However, in the AES algorithm [6], table

structures are used for presenting constants when encrypting a text block. Table
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structures in one form or another are used in many algorithms for forming and
systematizing data.

However, despite the widespread use of table structures both in classical
methods and modern approaches, an algorithm for encrypting table structures
together with the data inside them by the use of text encryption algorithms has not
been developed.

The approach proposed for encrypting table structures using text
encryption methods. As already noted, the process of encryption and decryption of
table structures using text encryption algorithms is not directly possible. Because the
text encryption algorithms perform the operation of replacing symbols with other
symbols. In order to achieve this, the possibilities of converting table structures into
symbols for their encryption by the use of text encryption algorithms were studied
and a novel approach to solving this issue was offered.

Documents containing table structures are usually drafted using office
programs (“Microsoft Word” or “Microsoft Excel”). Documents prepared by means
of such programs can be converted into symbols through these programs. Any
document prepared through office programs can be saved to a storage device in one
of the following formats:

— “.txt” file format;

— “.rtf” file format;

— “.html” file format;

— “xml” file format.

When files made through office programs and saved to memory in the above
mentioned formats are opened by Notepad or WordPad, their contents consist entirely
of symbols.

After documents, drafted by means of office programs and having only table
structures, are saved to memory in “.txt” format, they can be converted back to a
table format by opening them through Microsoft Word.

After documents that have both text and table structure was saved to memory

in “.txt” format, it becomes necessary to convert them back to table form in order to

123



restore the table structures when these documents are reopened using Microsoft
Word. The tables are not restored when they are opened using Microsoft Word.
Because of this, saving mixed-structure documents to memory in “.txt” format for
encryption purposes is not practical.

It is suggested to use “rtf’, “html” and “.xml” formats while encrypting
mixed-structure documents, which contain both text and table structures, with the use
of test encryption algorithms. Thus, in addition to the fact that the contents of files in
the defined formats consist entirely of symbols, these files are automatically restored
when opened in text-editing application programs such as Microsoft Word. Files in
“rtf”, “html” and “.xml” formats can be easily encrypted using text encryption
algorithms. All you have to do is open these files through the notepad program and
get a text consisting only of mixed characters. To accomplish this, these files must be
opened through the Notepad program and a text consisting only of mixed symbols
must be obtained. After converting a document into text consisting only of symbols,
it is possible to encrypt it using text encryption algorithms. Any of these algorithms
can be used for this purpose. That is, any text encryption algorithm can be selected,
and the information can be encrypted and transferred to the party or parties involved
in the exchange of information.

The party that received the encrypted information first performs the relevant
decryption operation using the selected algorithm. Following the decryption
operation, the obtained plaintext is stored in memory in the original file format
through Notepad. The preliminary file format before encryption must be agreed in
advance by the parties involved in the exchange of information. Otherwise, the pre-
encryption form of the table structure may not be obtained. Then the obtained file of
the relevant format is opened through one of the office programs. Thus, the plaintext
Is restored, and the file with a table structure is encrypted or decrypted using a text
encryption algorithm.

The capabilities of the Structured Query Language (SQL) to describe table
structures using symbols or convert them into symbols can be used as well. SQL is a

software tool that is mainly used for database management, and it is used to create,
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modify, delete, link related table structures and conduct other operations. [7]. SQL
can be used to export table structures in text format. In this case, all data, including
table structures, are described in the form of symbols. After the table structures are
expressed in symbols, the encryption rule for files of other formats mentioned above
Is applied. Thus, the plaintext is opened through Notepad, a text consisting of
symbols is taken, and an encryption operation is performed using one of the text
encryption methods. Thereby the encrypted text is obtained. After the decryption
operation, the plaintext restored according to the same manner must be saved in the
relevant format through Notepad. The “.sql” file format can be used when saving
SQL files to memory. Then it is possible to restore the table structure by opening it
through a program, a tool, an Integrated Development Environment or an interface
that allows you to manage the database of this file.

Conclusion. The article discusses the problem of encrypting files with table
structures using text encryption algorithms. A new approach is proposed for
encrypting table structures, containing secret information, using text encryption
algorithms. For this purpose, the possibilities of using existing popular application
programs were studied. It was shown that it is possible to encrypt table structures
using text encryption algorithms since the contents of the file are converted into

symbols while they are saved to memory with some file formats.
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Introductions. Reliability as a separate design requirement and as an
independent discipline appeared relatively recently - in the middle of the 20th
century.

Although the study of the consequences of failures, their causes and
consequences began with the birth of manufacturing and industry. Thus, when
designing the first steamships, they were equipped with traditional sails in case of
engine failure. In the cities, they did not dare to introduce kerosene street heating and
lay gas pipelines, fearing that in the event of an accident, the whole city would be
plunged into darkness. The famous "Titanic" was considered an unsinkable ship due
to its absolute, in the opinion of its developers, reliability, and probably the
overestimation of its reliability played a certain negative role in the death of many of
its passengers. During the First World War, the exact copy of the Titanic, the steamer
Britannic was attacked by a German submarine and sank even faster than its
predecessor.

Aim. The reasons for the worsening of the reliability problem in the 20th
century. Although failures have always happened, but until the end of the 1st quarter
of the 20th century, the life of mankind was characterized by a leisurely rhythm, so
the consequences of insufficient reliability were not too serious. Starting from
approximately the 30s of the last century, the industrial revolution is gaining rapid
pace, which is characterized by an avalanche-like increase in the technical
characteristics and power of machines and equipment, an increase in their power,
heat, and electrical load, and as a result, a significant increase in the negative
consequences of unreliability and failures. In 1965, an accident of exceptional scale

took place in the USA, which left a huge territory of the country with a population of
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more than 40 million people without electricity, lighting and electric transport for 14
hours. The cause of the accident was the failure of one relay on the switchboard of
the Niagara HPP. In the Second World War, more than half of the reserve on-board
radio stations of US Air Force aircraft were found to be inoperable already at the time
of their installation in repair shops, i.e. immediately after receiving them from storage
warehouses. The first electronic lamp computer ENIAC (Electronic Numerical
Integrator and Computer - electronic numerical integrator and computer created in
1945 at the Higher Technical School of the University of Pennsylvania weighed 30
tons and consisted of 18 thousand electronic lamps. Already in the first year of his
work, 19,000 spare lamps had to be used to replace the lamps that failed. On June 3,
1980, for about 10 minutes, humanity was on the verge of the Third World War due to
problems in one of the computers of the American NORAD system, which activated
the nuclear alarm. As it turned out later, the culprit was a defective chip worth 46
cents.

Materials and methods. The most general characteristic of any product is
quality.

Quality is a set of properties that determine the degree of conformity of the
product to its purpose.

Quality is a complex concept that includes at least 10 main properties:
compliance with the main (service) purpose; reliability; cost; manufacturability,
material capacity; safety; environmental friendliness, energy consumption; aesthetics;
ergonomics; standardization; patentability.

Simultaneous performance of all indicators is often difficult, and sometimes
even impossible. In practice, in many cases, two main indicators are taken - cost and
reliability.

Reliability is a complex quality property. But it has a number of features,
which led to the need to introduce concepts that are used only for reliability.

All terms are considered in relation to the object, under which should be
understood the subject of the specified intended purpose, which is considered for the

purpose of its intended use, study, research or reliability tests. An object can be a
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detail, a component unit, a complex, a set, a technical system, an information and
control system, etc.

Reliability is the property of the object to preserve over time within the
established limits the values of operational parameters that characterize the ability to
perform the necessary functions in the specified modes and conditions of use,
maintenance and repair, storage and transportation.

"Operational" include parameters that can change during operation and for
which the permissible limits of their change are set in the regulatory and technical
documentation (NTD).

From the point of view of reliability, the object can be in working or faulty
condition, operational or non-operational. The serviceable state is the state of the
object in which it meets all the requirements set by NTD. If the product does not meet
the NTD according to at least one requirement, then it is considered to be in a
defective condition. A workable state is a state of the object in which it is able to
perform or performs the specified functions, keeping the values of the specified
parameters within the limits established by the regulatory and technical
documentation. The state of the object, when the value of at least one given
parameter, which characterizes the ability to perform given functions, does not meet
the requirements of NTD, is called inoperable. The concept of "serviceable
condition" is broader than the concept of "workable condition". Workable condition,
in contrast to serviceable condition, satisfies only those requirements of NTD, which
ensure the normal functioning of the object during the performance of the specified
functions. At the same time, it may not satisfy, for example, the requirements for the
object's appearance.

That 1s, a workable object may be faulty, but its damage is not so significant as
to prevent the functioning of the object.

Reliability as a property of the object consists of the following components
(properties): reliability, durability, maintainability, preservation.

An object goes into a disabled state after an event called a failure.

Failures include events after which the functioning of the product ceases or at
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least one of the operating parameters exceeds the tolerance limits.

Failures are divided into functional and parametric. In the event of a functional
failure, the object ceases to perform all or some of its functions, and in the case of
parametric ones, one, several or all indicators of the object go beyond the permissible
limits.

Object failures occur due to certain reasons. The reason for failure may be
factors and (or) circumstances that arise during the design, manufacture or use of the
object, causing its failure. A failure may occur as a result of the existence of one or
more defects, but the appearance of a defect does not always mean a failure, that is,
that the product has become inoperable.

The reasons for failure are divided into random and systematic. Accidental
failures are unforeseen overloads, defects in materials and manufacturing errors that
are not detected by control, errors of service personnel and failures of control
systems, etc. Systematic causes are natural phenomena that cause a gradual
accumulation of damage: the influence of the environment, time, temperature,
radiation, friction, and functional influence.

The presence of a refusal is determined by its signs. A sign of failure is
qualitative and quantitative indicators that distinguish a workable object from a non
workable one. Signs of failures are established in regulatory and technical
documentation. Taking into account the significant variety of failures, they are
divided into types. The type of failure is the form of manifestation or phenomenon by
which the failure is determined.

The transition of the object from an operational state to an inoperable state
occurs as a result of certain various negative processes, which together determine the
failure mechanism. A failure mechanism is a set of physical, chemical, and other
processes that lead to failure.

Classification of refusals according to signs: the nature of the change in the
main parameter of the object until the moment of failure (sudden, gradual); the
possibility of further use of the object after its failure (full, partial); connection

between refusals (independent, dependent); persistence of incapacity (permanent,
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failure, intermittent); the presence of external manifestations of refusal (obvious or
explicit, hidden or implicit); the cause of the failure (structural, production or
technological, operational); nature of occurrence (natural, artificial); time of
occurrence (during tests, during running-in, during normal operation, during the last
period of operation); the possibility of elimination (those that are eliminated; those
that are not eliminated); difficulty of elimination (eliminated during maintenance,
eliminated during repair); place of elimination of the failure (in operating conditions,
in stationary conditions); by consequences (light, medium, severe).

Results and discussion. When studying the reliability of information systems,
the reliability of hardware and software should be distinguished.

Conclusions. Two circumstances are characteristic of modern hardware
increasing complexity and the distribution of failures for reasons related to the areas
of development and manufacturing.

The first circumstance is determined by the unstoppable increase in the
complexity of hardware, both in terms of the number of elements and the criterion of
structural structure. At the same time, the increase in the number of elements is not
very "ahead" of the increase in the reliability of individual components. Therefore,
the flow of hardware failures, although decreasing, still remains practically
significant for the efficiency of functioning. With the growth of functional
importance, the costs of elimination of failures increase. Also, the combination within
one facility of components from different manufacturers from different countries
requires new unified system approaches to establish the causes of failures, identify
the culprits of the defects that caused them, and develop recommendations for
corrective actions. Regarding the latter, it is important that about half of the failures

are related to the scope of development, and half - to the scope of application.
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BUKOPUCTAHHSA CYYACHHUX HE J1OPOT'UX BYAIBEJIBHUX
MATEPIAJIIB ITPU O3 IOBJEHHI IOBEPXHI CTIHA

Anapyx Cepriii JleoninoBu4

K.T.H., CT. BUKIL.

ABronos lloxpyxaxon CaiidpyionoBn4
CTYIEHT

CyMcChbKHI HaIllOHATBHUM arpapHuil YHIBEPCUTET
M. Cymu, Ykpaina

Beryn. Ilpu 031005€HHI CTIH IITYKaTypKOIO — € OJHHM 3 HalOUIbIn
MOMYJSIPHUX 1 ONTUMAJbHUX BapiaHTIB, KM BUKOHYE HE TIUIbKH JIEKOPATUBHE
MpU3HAYEHHs, ajie 1 3axucHy (yHKUito. [IoKkpUTTS HEe AOIMyCKae MONagaHHs BOJIOTH
Ha CTIHHY IIOBEPXHIO, a TaKOX 3aro0irae MexaHiYHl BIUIMBH HAaBKOJIHUIIIHBOIO
CepeIOBHUILA.

[licnss BUTOTOBJICHHS MapMypOBUX IUIMT 1 OJIOKIB 3aiuinaiocs Oararto
MaJopo3MipHUX OO0 1 MapMypoBOi MWJIM, TOMY PHUMJISHU  BUPIIIWIA
BUKOPHUCTOBYBATH 111 BiAx0au. Tak 1 3'aBuiacsi Ha CBIT JIEKOpAaTUBHA IITyKaTypKa. 3a
JIOTIOMOTOI0 JIEKOPaTUBHOI IITYKAaTypKH 3'SIBJSUIMCA BETUYE3HI1 MOJOTHA, HA SKHUX
BEJIMKI XYAOXHHUKH TOTO Yacy TBOPWJIM Ha KymojaxX TOTHYHUX coOopiB. Ha manmii
MOMEHT OyjiBeNnbHA 1HAYCTpis 3HAYHO 3poOuiia KPOK BIEpea, TUM CaMUM
YIOCKOHAJIMBCS 1IeH BU 0300I0BAIBHOTO TTOKPUTTS, 3'SIBUITUCS. HOB1 BJIACTUBOCTI 1
axkocTi. IIITykaTypHi cyminn NOAUIAIOTHCS Ha MOJIMEpHI 1 MiHepaibHi. [lomimepHi
MTYKaTYpKH BBAXKAIOTHCA MIIHUMHU, JOBTOBIYHUMHU 1 MPAKTUYHUMHU, B X CKJIa]
BXOJASTh CHJIIKOH 1 aKpWwi. A MiHEpaJibHI IUTYKaTypKH €KOJIOT14HI, BOHHU
ONTHUMI3YIOTh MIKPOKJIIMAT B OyJlb-IKOMY MPUMIIIEHHI 1 MOXYTh HaBITh «JIUXaTH»,
MaroTh HAIIOBHIOBAYi, TaKi K Kpei/1a, IEMEHT 1 BaITHO.

Halimupmmii BuOip pI3HUX JEKOPATHMBHUX IITYKAaTypOK JIMBYE, ajKe 3a
JIOTIOMOTOI0 II,OTO OYAIBETLHOTO MaTepialy MOKHA CTBOPUTH Pi3HI (PakTypH,
THCHEHHS, a PI3HOMAHITTA KOJIbOPIB 1 BIATIHKIB JEKOPATHUBHUX IITYKATYpPHUX

cymilei 103BOJIsI€ CTBOPUTH 1HAUBITYyIbHUN JU3AH IPUMIILIEHHS.
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CremianizoBaHi IITyKaTypHI CKJIaQAHM MOXYTb BHKOPUCTOBYBATHUCA  SIK
BOTHE3aXMCHI Marepianw g OeTOHy 1 3ami300€TOHHA, TeIIOi30JIAIIiHI,
riApoi3oisaiiHI Ta aHTUcenTHuHi. CKIIaau MTYKaTypHOI CyMIII JIJIsi BOTHE3aXUCTY
BUKOPHUCTOBYIOTh TMpPH OOpOOI JEepeB'sSHUX 1 METaJeBUX KOHCTPYKIIH, cropynd 1
OyiBeIb.

B ocranHi poku 3HAYHO MiABUINMJIACH SIKICTh Ta apXiTEKTypHa BHUPA3HICTh
OyxiBenb 1 cropya. LlboMy 3HaYHOIO MIPOIO CIpHsiE PO3UIMPEHHS BUPOOHMIITBA
PI3HOMAHITHUX CYXUX OYIIBEIbHUX CyMIIIeH, 3 JIOTIOMOTIOK SKHX MOXKHa
TPaIULIHHUM «MOKPUM» CIOCOOOM CTBOPUTH CYYacCHMH KpacUBHM 1HTEp'ep
MIPUMIIIEHb 1 OPUTTHAJILHUI 30BHIIIHIN BUTJIS Oy 11BEIb.

[tykarypka - 1e OymiBeldbHUN MaTepiall, SIKMl HAHOCUTHCS Ha IOBEPXHIO
PI3HMX KOHCTPYKTHUBHHX €JIEMEHTIB OyZIBeIb Ta CHOPYX Ui BHUPIBHIOBaHHS IX
MOBEPXHI, a TAaKOX JUIsl JoJaHHA il (akTypHOCTI 1 hopmu. BukoHye neKkopaTUBHY,
CaHITapHO-TEXHIYHY Ta 3aXUCHO-KOHCTPYKTUBHY (DYHKIIII.

JlexopaTuBHA (DYHKIIISI IOJIATAE Y CTBOPEHHI CHElialbHOI (PaKTypH, HAHECEHHS
JEKOPATUBHUX €(EKTIB IUITXOM MiAO0PY KOJIbOPY, CIIOCO0Y HAHECEHHS 1 TOJIaJ IO
00pOoOKH 11711 OTPUMAHHS €CTETUYHOTO 30BHIIIHBOTO BUTIISIAY.

CanitapHo-TexHIYHa (QYHKIIIS TTOJISITa€ B OTPUMAHHI PIBHOI 1 TT1aKOT TOBEPXHI
JUISl YCYHEHHS OCIJJaHHS My 1 TOJIETHICHHS i1 OYHWIICHHS,I0 HEOOXIIHO IS
MIITOTOBKH MOBEPXHI MMiJ1 MO KJIEHKY 1mnanep, papOyBaHHsS Ta OOJIUIFOBAHHS.

Meta pobdoTu. BUBUHTH MOXIMBOCTI BUKOPUCTAHHS HEAOPOTUX OyAiBEIbHUX
MarepiaiiB NpU BUKOHAHHI BUCOKOXYAO0XHBOI OOPOOKH, HE 3HMKYIOUH IMPHU I[bOMY
SIKOCT1 POOIT.

BusnaunT TexHIYHMN 1 AU3alHEPCHKUIA TIOTEHIIIA MOPIBHIOBAHUX MOKPUTTIB,
€KOHOMIYHI nepeBaru Ta e()eKTUBHICTh BUKOPUCTOBYBAHOT'O MaTepiay.

3aBaaHHS:

- BUBYHMTH OCHOBHI TEXHIYHI MOKa3HUKH TTOKPUTTS;

- MO3HAHOMUTHUCS 3 TEXHOJIOT1€H0 BUKOHAHHS MTOKPUTTIB;

- 3ibpath Ta  cucTemMaTudyBath  1HGOpMAIIMHUI  Marepian  3a

1HHOBALIHOIO TEXHOJIOTI€I0 I€KOPATUBHOI 00POOKH;
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OuikyBaHMii pe3yabTaT:

- PO3MIIMPHUTH YSABIEHHS PO BUAN JEKOPATUBHOTO 03100JICHHS;

- TMO3HAaWOMHUTHCS 3 IHHOBAIlIMHUMU MaTeplajaMu;

- HaBYHTHCS MPUHOMaM BUKOHAHHS HOBUX JEKOPATUBHUX MOKPHUTTIB;

- 3HAlOMCTBO 3 €CTETUYHUMHU TMPUHIMIIAMH JIEKOPATUBHOI OOpOOKH
IpUMIIIEHB 1 acasiB OyaiBelb 3 JOMIOMOTOI0 MTOPIBHIOBAHUX BUIIB 03/100JICHHS.

[TocTaBneHa meTa i BUCyHyTa po0OoUa TimoTe3a 3yMOBUIIN KOJIO KOHKPETHUX

3aBJIaHb JIOCHII>)KEHHS:

- BUBUUTH ICTOPIIO PO3BUTKY 03700 TI0BATBHUX OYAIBEIbHUX POOIT;

- BUBYMTH HAYKOBO-METOJWYHY Ta JIOBIIKOBY JITEPATYPy 3 OMOPSIKYBATLHUX
Oy/1BEeJIbHUX POOIT;

- TIPOBECTH CHOCTEPEKEHHS 3a XOJOM O3700JIIOBAIbHUX pOOIT MpHU
OyIIBHUIITBI OY/TIBEIIb;

- 03HAMOMHUTHUCS 3 BAPTICTIO 03700 II0BAIbHUX MaTepiaiB;

- BUOpaTu OUIbII €KOHOMIYHI BapiaHTH 03400II0BAIbHUX MaTepiaiB;

- MIPOBECTU B MANCTEPHI KOJIEKY €KCIIEPUMEHTaIbHI POOOTH N0 BUKOHAHHIO
BHCOKOXYJI0KHBOI 0OpOOKH 3 0OOpaHUX MaTepiaiis;

- 3pOOUTH BUCHOBKH 3a pe3yJibTaTaMu poOOTH;

Memoou docrioxcenns:

- BUBUCHHS 1 aHa13 iHGOpMaIlii.

[ndopmariito mpo naHomy BUAI OOpOOKM MOKHA OTpPUMATH 3 PEKIAMHUX
OyKJIeTiB, 1HPOPMALIHHUX JIUCTIB, 10 BUITYCKAIOTHCSI BUPOOHMKOM LILOTO Martepiaity
Ta 1H(popManiiHoT Mepexi [HTepHeT:

- CIIOCTEPE)KECHHS;

- IPOBEACHHS EKCTIEPUMEHTAIILHUX POOIT;

- aHaJ3 OTPUMAHUX PE3YJIbTaTIB.

J11st OUTBIIT KOHKPETHOTO, PO3TIISTHEMO JIESK1 €Tary MPOBEICHHS TOCIIIKEHHS.

Emanu oocniooicenns.

[ eram - 30ip HeoOximHO1 iH(OpMAIli, BUBYCHHS HAYKOBO-METOJHYHOI,

JIOBIJIKOBOT JIITEPATYPH, THTEPHET - JHPKEPEJI 10 BUCOKOXYA0KHBOT 00pOOIIi Oy T1iBEb;
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II eram - mOpIBHSAHHS BapTOCTI O3A00JIOBAIBHUX MaTepiaiiB 1 BHOIp
ONTUMAJIBHOTO BapiaHTy AJisi 00pOOKH;

Il eram - TpoOBEeNEHHS EKCIEPUMEHTAIBLHUX POOIT 3 BHUKOHAHHS
BHCOKOXYJI0KHBOT 00pPOOKH;

VI etan - copmyniboBaHi BUCHOBKIB 1 0DOPMIICHHS pe3yJIbTaTiB.

Marepianu Tta Meroau. B Hamriii poOOTI MM PO3TJISIHEMO JEKIJIbKa BHIIB
PO3MOBCIO/IKEHUX OyAiBEIbHUX MaTepialiB, Kl BUKOPUCTOBYIOTHCS B 00pOOIIl CTIHH
a00 1HIIUX MOBEPXOHb. DI0KOSI NoOKpumms - 1€ TaKui BUJ Cy4YaCHUX JEKOPATUBHUX
03/100JII0BAJIbHUX MaTepiaiiB, AKUI cTae BCe OUTBII MOMYASPHUM B JaHUH yac.

«Dnoky» (MO B EPEKIaal 3 HIMEIPKOT 03HAYA€E «IUIACTIBI,CHIKHHKNY) a00, K
HOro 1Ie Ha3MBalOTh, «UINCH»,- OpPWUTrIHAJIBHE JEKOpPAaTHUBHE TMOKPUTTS JUIS
BHYTPIIIHBOTO OMOPSDKIyBaHHS MpuMilieHb. CKIagaeTbes 3 IPIOHUX KOJIHOPOBHUX
YaCTUHOK (IIMAaTOYKIB aKpHIJIOBOi (hapOu), HacIIpaB/i 32 POPMOIO HAraAyIOUUX YilCH.
[TokpuTTS MPOJAETHCS B KOMIUIEKTI 3 TPHOX CKJIAJIOBUX: PiJIKa CKJICIO BaJbHA OCHOBA,
cami «girncm» (Cyxi KOJTbOPOBI YACTHHKH) 1 JIaK JIJIT HAHECEHHS Ha TOTOBE MTOKPHUTTSL.

BukopuctoByBatn iX MOXHA Ji€ 3aBrOAHO: JUISl OMOPSPKYBAHHS CTIH,
MiBIKOHB, JABEPEH, KOJIOH, KapHU3iB. «Yirmcm» OyBaroTh pi3HOI (HOpMH 1 pO3MIpy.
3BUYAlHO II€ — YACTUHKH OKpYyrioi ¢opmu, ame OyBaroTh 1 0e3popMHi, HIOH
obnomiieHi 1mMaTouku. DiaokoBi ¢apOu AO3BOJISIOTH CTBOPUTH IMITAIIO PI3HUX
BUJIIB TPAAULIIMHUX MaTepialliB - BEJOPY, MIKIPH, OKCAMUTY, 3aMIlll, HATYpPaJIbHOTO
KaMEHIO, TIPY [IbOMY IiX BapTICTh y TMOPIBHSHHI 3 TEpPEepaxOoBaHUMHU MaTepialaMu

Ha0araro Hx4e.

Puc. 1. PizHoko1b0poBi ¢uiokoBi papou
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Pi3HOMaHITHICTh KOJIIPHUX Bapilaliid poONsATh Takuili BHA JE€KOPATUBHOI
00poOKHM OpUTTHATHHUM 1 TyKe €PEKTHUM, a JEKOP CTiH — HEMMOBTOPHUM (pucC.1).

[lepeBaru ¢h10KOBOTO MOKPUTTS:

- HAHECEHHsS Ha OyAb-sIKy MOBEPXHIO 3aBISKH T'yCTIH KOHCHCTEHIIi OCHOBH.
OcHoBa MOe€ CITY>KUTU BIIMIHHOIO IPYHTOBKOIO;

- HE BHUMAarae 1JieaJibHOi MATOTOBKHU MOBEPXHi, IPUXOBYE HEBEINKI HEPIBHOCTI
1 TPIIUHY;

- BUMAarae 1JIeaJIbHOro MiJCTaBH - HEOOOB'I3KOBO BHUPIBHIOBATU CTIHU 0O
171eaibHOT TJ1aKOCTI:

- TMOKPUTTA JOBIOBIYHE 1 BIAMIHHO BUTPHUMY€E TIOMIPHI MEXaHI4HI
HABAHTAXKEHHSI.

- MAa€ BHCOKY CTIMKICTb 10 CTUPaHHS, YAapiB, HOJPAINH;

- JIETKO MHETbCS OyIb-IKUMU MHIOYUMHU 3aco0aMu, IO HE MICTSTh
PO3YMHHUKIB (MHJIBHUM PO3YMH, BOJIA);

- MOJK€ 3aCTOCOBYBATHUCS y BOJIOTHX MPUMIIIIEHHSX;

- JIETKO OHOBJIKOETHCS;

- YaCTMHKH TPWIHMAIOTh JIMIIE [0 KJICY0i OCHOBH, TOMY MOJHA
3aCTOCOBYBAaTH B TMPHUMIIICHHSX, /1€ BXKE 3pOOJEHO KIHIIEBE OMOPSIKEHHS CTEIb,
JIBEpPEN TOIIO;

- BBXAETHCS EKOJIOTIYHO YUCTUM MTOKPUTTSM, TOMYy  MOXE
BUKOPUCTOBYBATUCH HABITh Y AUTSIYHX Cajax;

- JIETKICTh Yy JOIJISAl: JIOCUTh MPOTEPTU CTIHY BOJIOTOK TaHYIPKOK, I100

IMOBCPXHA BUIJIAAAIA AK HOBA,

CTIHKICTB 10 TOOYTOBOI XiMii: MOYKHA HE TIEPEKUBATH TIPO 3MiHY KOJIHOPY;
- MPUXOBYE HE3HAUHI TPIIIMHU 1 HEPIBHOCTI CTIH;

- HM3bKA CTYMiHb cTUpaHHS (Y 35 pa3iB MEHIIIE HIXK y MOBCTI);

- Xopora Tertoi3oiis (2 MM ioka 3amMiHIOTE 10 MM TOJIICTUPOITY);

- IIMPOKHUI aCOPTUMEHT B IJIaH1 MAIIOHKIB 1 KOJIIPHOT T'aMH;

- JIOBTOBIYHICTb, CTIMKICTb IO COHSIYHOTO CBITJIA;

- 0e3neyHuid B eKOJIOTTYHOMY IJIaHI;
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- TEPelIKOKae YTBOPEHHIO KOHJEHCATY;

- TMPOCTOTa HAHECEHHS,

PesynbTaT Ta 00roBopeHHsi. OJIOKOBI MOKPUTTA YAacCTO IMO3ULIOHYIOTH SIK
0CcOOMMBUN BUJ IEKOPATHUBHOI MITYKATYPKH 3 aKPWJIOBUX IJIACTIBIIB, MOMYJISPHICTD
SAKOTO 3pOCTa€ 3 KOXKHUM JHeM. Lle He 3ynuHsie HaBiTh HEMaJeHbKa I[iHa MaTepiaty i

JEeSAK] CKJIQJHOCT1 HOT0 HAaHECEHH.

ie%

Puc. 2. /lekopaTuBHAa IITYKATYPKA BUKOHAHA 32 JONIOMOI 010

(p10K0BOI0 MOKPUTTH

Bapricth (IOKOBHX TMOKPUTTIB JOCTYNHA, MPU [BOMY MaTepiai JIOCUTh
HaiiHud. [TOKpUTTS 3pydHO 3aCTOCOBYBATH Ha MOBEPXHIX OYAb-SKOTO THITY, TaK K
BOHO BOJIOJIIE€ TYCTOIO KOHCHCTEHIIIEIO, 3/TaTHE MPUXOBATH HEPIBHOCTI 1 HE BUMAarae

GCBIIOFEIHHO'I' HOBerHi JJI1 HAHCCCHHA.

Taoaunnsa 1

XapakTepuCcTUKHU (PJIOKOBOI0 MOKPUTTS

[TapameTpu Onmc
Butparta Bupobu, r Ha 1 KB. METp 250 - 300
Crupannicts micis 1000 muxiIiB TepTs 23 mr
[[IBuakicTs HaHeceHHs Ha 100 kB. MeTpiB, JIHI 1-3
Yac 11 HaHECEHHS Ha CTiHY, XBUJIUH 15-30
Temneparypa ais podotu, °C +20
Temneparypa as 36epiranns, °C -20 - +20
Bingcranb nis po3nuieHHs, M 1- 15
Yac g BUCUXaHHS, TOJIUH 12
dacoBka, KT 5

[ITo6 BuOpatu ¢IOKOBOE MOKPUTTS BIAMIHHO TpPUMAJOCS Ha CTiHI, CIIJ

npua0aTH SKICHUMN J1aK 1 0a30Be MOKPUTTSI.
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Taoauuga 2

Bukopucranns IKiCHUX IOKPHUTTIB

XapaKTepUCTHKA Jlak bazoBe mokpuTTA
) aTJIaCHUU |OJHOPITHUM MaTOBUMN
Bu mapy micis BUCUXaHHS o
(MaTOBUIN)

Butpara, 1 Ha KB. METp 0,1-0,12 0,2-0,25
Yac Bucuxanas mpu 20 °C i Bosorocti 65%, 1o 1 2
TOJIMH
[{inpHICTE pU 23 °C, T HA KY0. CM 1,03-1,05 1,35-1,55
CBITJIIOCTIHKICTB, % 15 1
CTiMKICTB 10 CTATUYHOTO BIUIMBY BOJIH, TOJUH 24 nmounaj 24
Mopo3zocTiiikicts mipu - 40 °C - OinbIIe 5 TUKITIB
Po3pimxyBau BOJa BOJa
dacoBka, 11 5 5
Tepwmin 30epiranns npu +5 - + 30 °C 2 pOKHU 2 pOKHU

BucHoBku. B cydacHuXx ymoBax BapTicTh OyadiBEIbHUX MaTeplajiB IpHU
BHUCOKOXYJI0OKHBOI 00poOI1l 1HTEp'epIB Ta eKcTep'epiB OyAiBeIh CTAHOBUTH 3HAUYHY
BUTpPATHY 4YacTUHY. TOMy NMUTaHHSA NPO CTBOPEHHS HE3BUYAWHUX BHUJIB O0OpOOKH 3
HEJOPOTHX MaTepialiB BBAXKAEThCS AaKTyaIbHHM. 3aCTOCYBAaHHSA IITYKaTypHUX
PO3YMHIB BeJIbMHU 3aTpeOyBaHE Ha 3aBepliajibHOMY eTami OyiaiBenbHUX poOit. Lle
00yMOBJIEHO TaKUMHU 00'€KTUBHUMHU NMTPUUNHAMMU:

- HaJIIHICTb 1 TOBIOBIYHICTh OTPUMAHUX MMOKPUTTS;

- BIJIHOCHO HEBHCOKa BapTICTh OY/IBEILHOTO MaTepiany (30BHIIIHS 0OpoOka
CTIH JICKOPAaTUBHUMHM TUTUTaMH, CAUIMHTOM a00 MPUPOJHUM KamMeHeM OO1iIeThCs B
pasu Jopok4e, HIXK MITYKaTypHa CyMIIll);

- 3 11 JOMOMOTOI0 CTa€ MOKJIMBUM NPHUXOBATH Takl JAe(EKTH, SK MIUIUHU B
OETOHHUX IUIMTAX, 3a30pU MK OJIOKaMu abo LIETJI0I0, CTUPUYUTh ApMaTypa;

- MBUAKICTD 1 JETKICTh BUKOHYBAaHUX POOIT (OCHOBHMI Yac BUTPAYAETHCA HA
MIATOTOBKY PO3YMHY 1 MOr0 BHCHXaHHS, CaM MPOLIEC BUKOHYETHCS ILIBHIKO 1 0e3
CreIiaJbHUX 3HAHb 1 HABUYOK);

- MOXJIMBICTh BUOOPY KOJIHOPOBOT T'aMH;

- IIMPOKUIN aCOPTUMEHT (DaKTYpHUX XapaKTEPUCTUK MaTepiamy.
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3BLJIBIIEHHS JAJIBHOCTI JIi Wi-Fi CACTEM

Kapamyxk Haranis MukosaiBHa

K. T. H., TOIICHT

Puxanscbokuit Ouexkcanap Pocruciiapouyd

K. T. H., JIOLICHT

AHTOHIOK AH/Ipiii BostonmMupoBu4

BUKJIAJa4

Kadeapu TEICKOMYHIKAIIA Ta paglOTEXHIKH

Kuromupcrkuii BificbkoBuii iHcTUTYT iMeH1 C. [1. KoponboBa
M. JXKuromup, Ykpaina

Beryn. 3 meToro 3abe3rneueHHs] OUTBII BHCOKOI IIBHAKOCTI Tepeaayl JaHUuX,
0e3rmepediitHOro 3B'I3KY Ta TMOPIBHSAHO HU3bKOI BAapTOCTI BIOPOBAKEHHS Y
TEJICKOMYHIKAIIIMHUX ~ MepeXax s TMO€JHAHHA TNPUCTPOIB MK  COOOM0
3aCTOCOBYIOThCS Oe3npoToBl ctangaptu Wi-Fi, Bluetooth Ta LTE. Takox BaxkinBe
3HAUYECHHAd Mae 30UIbllIeHHs paaiycy nii. IIporokonn 0e3qpoTOBOrO nepeaaBaHHS
JAHUX 32 PaJilycoM Jiii KIacu(PIKyIOTbCSI HACTYITHUM YHHOM:

WWAN (Wireless Wide Area Network) — mepexi CTIIBHHKOBOTO 3B'SI3KY 3
paaiycoM nii necarku kutometrpiB (mporokonn GSM, CDMA, iDEN, PDC, GPRS i
UMTS);

WMAN (Wireless Metropolitan Area Networks) — 06e3apoToBi Mepexi
MaciTaby MicTa, paaiyc All SKUX Kubka KitoMeTpiB (mpotokos WiMAX);

WLAN (Wireless Local Area Network) — OesnmporoBa jokallbHa Mepexa 3
paniycom Jii Kijibka coTeHb MeTpiB (potokonn: UWB, Wi-Fi);

WPAN (Wireless Personal Area Network) 3acTocoByeThCs i 3B'SI3KY Pi13HUX
MPUCTPOIB, HANPHKIAA, TEPCOHATBLHUX EJICKTPOHHO-OOYHCITIOBAIBHUX —MAIIIHH,
noOyTOBUX MPUJIAIB, OPITEXHIKU, 3aC001B 3B'SI3KY 1 T. [I., paJlyc Aii IKUX CTAaHOBUTH
B1JI KUJIBKOX METPIB J0 KUIbKOX JAecATKIB MeTpiB (mpotokonu ZigBee, RuBee, X10,
Insteon, Bluetooth, Z-Wave, ANT, RFID).

Jlst mepeaBaHHs TaHUX, BEIUKY aKTyalbHICTH Mae mpoTokon Wi-Fi. [Ipote

JAIBHICTh i1 KUIbKa COTeHb METPIB HE 3aBXKIM 3aJI0BOJILHSE BUMOTraM, OCOOJMBO B
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nepiosy BIWCHKOBOTO CTaHy. ToMy [OLIJIBHO TPOBECTH JOCTIKEHHS IIOA0
MOKJIUBOCTEH 3aCTOCYBaHHS MIKPOCMY>KKOBOI AQHTEHHOI PEMITKH 3 METOI0
30UIBIIEHHS nanbHocTI A11 Wi-Fi cucrem.

Hine poGoru. Po3rnsHyTH [OIUIBHICTD BHUKOPUCTAHHS MOKIMBOCTEH
3aCTOCYBaHHS MIKPOCMYKKOBOT aHTEHHOI PEIIITKH 3 METOI0 30UIBIICHHS JadbHOCTI
i Wi-Fi cucrem.

Martepiaium Ta meroau. CuHHTE3 aHTEHHOI pEIIITKH Ma€ TMepeBard, skl
MOJISITAIOTh Y BHUCOKOMY KOe(IIll€HTI MIJACHUIEHHS Ta CIPSIMOBAHOCTI 1 3/aTHOCTI
3a0e3MeYNTH MOXJIMBICTh CKaHyBaHHA. Y  JiTepaTypi JOCTaTHBO TJIHOOKO
PO3TISAAIOTECS TUTAHHA PO3POOJICHHSI Ta MPOEKTYBAHHS AHTEHHUX PEINTOK IS
PI3HHUX TENEKOMYHIKAIITHUX Ta PaJlOTeXHIYHUX cUCcTeM. JlOCTIIKeHHs TOKpaIlleHHS
XapaKTePUCTHK OJHOEIIEMEHTHUX MIKPOCMYKKOBUX TMAaT4-aHTE€H MPOBOIAUTHCS
INUIIXOM 3MiHM (OpMHU MaTy-eJIeMEHTy, MaTrepialny MICNeKTPUYHO! MIAKIAAKUA Ta
3aCTOCYBaHHS PI3HUX CIIOCOOIB JKUBJICHHS.

EdexTruBHICTh M0MaTKOBO MIABHINYETHCS MUIIXOM MPOEKTYBAaHHS aHTEHHUX
PENITOK 3 MaTd-eJeMEeHTIB. MIKpOCMYKKOBa aHTEHHA pEIIiTKa 3 MaT4Y-eJIEMEHTIB
J03BOJISIE  OTPUMATH BY)XK4YY JlarpaMmy CIPSMOBAHOCTI Ta OUIbIIMI KOoe(pIlieHT
MJCUJICHHS, TIOPIBHAHO 13 OJIHOCTIEMEHTHOI0. B MIKpOCMYKKOBIH aHTEHHIN peliTIi
3 TMaT4-eJeMEHTIB 3OUIbIIECHHS I1HTEPBATYy MIDK €JIEeMEHTaMU 3BYXKYE TOJOBHY
MEIIOCTKY B Jlarpami COpsIMOBAHOCTI Ta 301IbIIy€ KUIBKICTh OIYHMX METIOCTOK, a
MOJIO’KEHHSI HANpPSIMKY OCHOBHOI'O BHUIPOMIHIOBAHHS MOKHA PETYJIOBATH IUIIXOM
BBEJICHHS p13HULI (pa3 Ha BXOA1 B NAT4Y-EJIEMEHTH aHTEHHOT PELITKH.

JliniliHa MIKPOCMYKKOBa aHT€HHA pEelIiTKa 301JIbIIye KOS(PILIEHT MIICUICHHS
Ta CHpPSIMOBAHICTh BUIIPOMIHIOBAHHS, aji€ CKaHYBaHHS MOXE MPOBOJUTHUCH B OJIHIN
riomuHl. [lnaHapHi MIKpOCMY’KKOBI aHTEHHI PEIIITKH 3a0€3MeuyloTh MOPIBHIHO
OUTBbIIly CHOPSIMOBAHICT, Ta KOEQIMIEHT TMIACWJICHHS, HDK OJHOCJIIEMEHTHA
MIKpPOCMYKOBa aHTEHa, MPOTE MEHIII, HIXK y JIHIHHUX aHTEeHHUX DPEIIITOK, aje 1€
TI03BOJISiE CKAHYBAaHHS B Oy/1b-IKOMY HaNpsIMKY.

[TpencraBistoThCs po3paxoBaHi HapaMeTpH OJHOEIEMEHTHOI MIKPOCMY>KKOBOI

NPSIMOKYTHOT TMAaTY-aHTCHH, SIKa BUKOPUCTOBYEThCS B aHTeHHiW permrtui aias Wi-Fi
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CUCTEeMHM Ta pe3ylbTaTh il MOJENIOBaHHS B mporpamHoMy cepenoBuii FEKO.
KoedimienT crosgoi xBumi 3a Hampyroto menmie 2 (1,39) y pobGodiit cmy3i 4acTor,
KoedilieHT macCIeHHs JopiBHIOE 6,7 nbi Ta koeditieHT kopucHoi il — 94 %.
HaBomsTecss  mapameTpu  Ta  XapaKTEPUCTHKA  YOTUPHOXEIEMEHTHOT
MIKpPOCMY>KKOBOT aHTeHHOoi peurnitku st Wi-Fi cucremu Tta pesynbratu ii

MO/IeJTIOBaHHs B iporpamuomy cepenosuiii FEKO (puc. 1).

Puc. 1. XapakrepucTuKa CIPSIMOBAHOCTI Ta JiarpamMa cipsiMOBaHOCTI
YOTHPbOXEJEMEHTHOI MIKPOCMY>KKOBOI aHTeHHOI peuriTtku 1 Wi-Fi cucremn

Ha yacToTi 2,4 I'T'p

Koedimient croswoi xBwii 3a Hampyroto menme 2 (1,27) y poOouiit cMmy3i
9acToT, KoedimienT miacunenus gopisuioe 10 abi Ta koedimient kopucHoi aii — 81%.
PosrnsparoTees pe3ynbTaTH aHami3y AAIbHOCTI Ail JOCHIHKYBAHOI MIKPOCMY»KKOBOI
anTeHHoi peunitku 111 Wi-Fi cucrem.

Pe3ynbTatn Ta 00roBopeHHsi. Po3paxoBaHa MalbHICTH [ii po3poOsIeHOT
MOJIeIi aHTeHH AOpiBHIOE 1,7 KM i3 CEKTOpOM MOKPHUTTS 37° mpM piBHI IMIyMiB y
paxaiominii Ha yactoTi 2,4 I'Tu — 90 nbMm; BIAHOLIEHHI CUTHAN/IIYM JJI1 CTaHAApPTY
QAM 64 25 nb; BuxiIHIN MOTYKHOCTI BUIIPOMIHIOBaHHS JOCTIIKYBaHOI aHTEHHOT
pemritku 1 Bt a6o 30 nbm; xoedimienTi miacunenus gociimkyBanoi antenu 10 nbi;
koedimienTi miacuienns Wi-Fi antenn HoytOyka 0 nbi Ta BiACYTHOCTI BTpaT y
binepax KUBIEHHS MPUIMAIBLHOTO Ta MEepeAaBaIbHOTO TPAKTIB.

BucHoBku. 1. 3Moenp0BaHa YOTHPHOXEIEMEHTHA MIKPOCMY)KKOBa aHTCHHA

peuritka aiisg Wi-Fi cuctemu Ha yacroti 2,4 I'T'1y mae koeditient niacwienas 10 abi.
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2. 3acTocyBaHHS 3MOJEIbOBAHOI UYOTHPHOXEIEMEHTHOI MIKPOCMY>KKOBOI
aaTeHHO1 penmnTku a1 Wi-Fi cuctemMu 301IbITMIIO TambHICTh il BiI KUTBKOX COTEHb
MeTpiB J10 1,7 km.

3. IlpakTMyHUM 3HAYEHHSM pE3yIbTATIB JOCHIIKEHb € MOXIUBICTD
IPOCKTYBaHHS 0araToeIeMEHTHUX MIKPOCMY)KKOBUX aHTCHHHMX pelnTok maus Wi-Fi

CHCTCM.
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VJIK 681.3
IMITAIIAHA MOJIEJb ®YHIIOHYBAHHS IMITYJIbCHOT'O
JAZEPHOTO JAJIEKOMIPY CHEIIAJILHOTO MTPU3HAYEHHS

JlenkoB €Bren CepriitoBu4
K.T.H., CT. JOCIL

IleTposxkanko Bonogumup Bosiogumuposny
K.T.H.

Hasunos Irop I'eopriiioBu4

K. BIMCK. H.

TumkiB Osier AnaTos1iHoOBUY

K. BIMCK. H.

LeHTpanbHUil HAYKOBO-OCIIITHUN
IncTuTyT 30poitHux Cun Ykpainu
r. KuiB, Ykpaina

Beryn. Jlazepni nanekomipu (JIJ1) BigHOCSATHCA 10 Kiacy JIOKAJIbHUX JIA3€PHUX
CUCTEM 1 TpHU3HAYeHl g OjepKaHHA 1HPopMalii Mpo OO0'€KT MO BIAOUTOMY
ONTHYHOMY BHUIIPOMIHIOBaHHIO. Y pE3ylbTaTl aHajii3y MapaMeTpiB BIAOUTOrO
CUTHAJly MO)Xe OyTHM BH3Hay€Ha BIJICTaHb N0 00'ekTa. 3aBIASKH BUKOPUCTAHHIO
nasepiB MokHA (OPMYITIOBATH By3bKi JiarpaMu crpsMoBaHocTi (HaGmmkernocti 107
pan), 3AiicHIOBaTH €(EeKTUBHY CHEKTpajbHy 1 MPOCTOPOBY CEJIEKI[II0, T€HEPYBaTH
KOpOTKi i HamkopoTki immymscu (10° + 10™ ¢). Jlo mocroincts JIJI BimHOCHTHCS
BHCOKA TOYHICTh 1 JO3BOJISIFOYA 3/aTHICTh IIPU BUMIPI JAbHOCTI, €JI€KTPOMArHiTHA
CYMICHICTb 1 MepemKogo3axmileHicTb. Pasom 3 TuM JIJ{ BIacTUBI MEBHI HEOOJIKU:
CWJIbHE 3aracaHHsi ONTHYHOTO BUIIPOMIHIOBAHHS TPU HECTIPUATIUBUX TMOTOJHUX
YMOBaX.

Metow pobGotm € po3poOKka iMiTamiiiHa MoAeNb  (PYHKITIOHYBaHHS
IMITYJICHOTO JIa3€PHOTO aJIEKOMIPY CHEIadbHOTO TPU3HAYEHHS. AKTYallbHICTh
JOCJIDKCHHST BU3HAYeHA HEOOX1THICTIO 301IbIIIEHHS] TOYHOCTI BUMIPIB 1 ONITHUMI3AIlil
rapameTpiB JIa3ePHUX BUMIPIOBAIBLHUX MPUCTPOIB TUITY JATEKOMI.

Marepiaau ta meroau. Knacuuno JI/[ Mmae cTpykTypHy cxemMy, 110 HABEIEHO
Ha (puc. 1) 1 ckiIaaeThCs 3 HACTYMHUX OJIOKIB: ONTHYHA MepefaBajbHa cuctema |
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sKa KOJIMIpye BHUIPOMIHIOBaHHS Jlazepa 2, KEpOBAHOTO CHCTEMOIO KEpyBaHHS 5
TaKUM YUHOM, 100 pO3X0/)KyBaHHS MPOMEHS Ha BUXO/II ONITUYHOTO Mepe1aBaIbHOTO
osoky cknaganu 1+10 mpan. BimoOpakeHe Bij 00'eKTa BUTPOMIHIOBAHHS 30UPA€THCS
NpUMMAaNbHOI ONTHYHOIO CHCTEMOIO &, TMPOIYCKA€ThCS uepe3 1HTephepeHIiiHmIA
buteTp 9 1 mepeTBopuThes (potornpuiiMmaduem 10 B enekTpuuHuil curHai. Iligcunenss
CUTHAIIy 3 BUXOAY MPUUOMHOTO OJIOKY HaIXOIuTh y 010Kk 00poOku 11. Lle no3Boiisie
BUMIPIOBATH JANBHICTh 32 YaCOM TOMIMPEHHS CUTHAIY A0 00'ekta 1 Hazam. Jlis
BI3yaJIbHOTO KOHTPOJIO TOYHOCTI HABEJEHHS IPOMEHS 3aCTOCOBYIOTHCS ONTHYHI
BI3UpH, CHIBBICHI 3 ONTHKOIO MEepeaBalbHUX 1 MpUManbHuX OJ0KiB. OCOOIMBOCTI
moOy/IOBM 1 3aCTOCYBAaHHSI JIa3€pHUX CHUCTEM BHU3HAYAIOTHCS HE TUIBKU 1XHIM
MPU3HAYEHHSIM, ajie ¥ Yy 3HAYHI{ Mipi TUIIOM JIa3€PHOTO JKepera BUIIPOMIHIOBAHHS 1

Horo XapaKTCPHUCTUK Ta YMOB BUKOPHUCTAHHA.

| | OnTuaHun

| e 2 Joq 3 i nepenaBanbHuiL
i i 650K

| \ 4 \ 4 i

| 4] s

: o 6 > 7
. = 8 |

i 9 i

i 10 i

i * i Onrnunuit

| 11 i NpUiMaiIbHUN
______________________ 610K

Puc. 1 CtpyKkTypHa cxema J1a3epHOro AajeKomipa:
1 - mepenaBanbHa cxema; 2 - na3ep; 3 - 0JIOK KMBJIEHHS; 4 - cxeMa (pOPMYBaHHS
ONIPHOI0 CUTHAJY; S - 0JIOK KepyBaHHsA; 6 - 0JIOK BUMipy JaJIbHOCTI;
7 - iIHIMKATOPHUI1 a00 peecTpyrOUMii NPUCTPIil; 8 - npuiiMaabHA ONTHYHA

cucrema; 9 - inteppepenuiiinuii piabTp; 10 - poronpuiimay; 11 - migcuaoBay.
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VY cyuacuux JIJ 30HmYBaHHS MpPOCTOpY 3a3BHYaill 3MIACHIOETHCS Ja3€pPHUMU
IMITyJTbCaMU, TPUBAIIICTh AkuX He nepeBuiye 100 He. s dopmyBaHHS HEOOX1THUX
30HyBaJIbHUX IMITYJIbCIB IIMPOKO BUKOPUCTOBYIOTHCS TBEPAOTIIBHI JIa3epu B
peXUMI MOIYJIAIIT JOOPOTHOCTI 1 CHHXpOHI3aIii Moa. Y MajorabapuTHUX ONTHIHUX
JajeKkoMipax 3  HEBEIMKOI  JAJbHICTIO il  3HAaXOIATh  3aCTOCYBaHHS
HaITIBIIPOBITHUKOBI JIa3epH, SKI KEPYIOThCS IMIYJIbCAMU EJIEKTPUYHOTO CTPyMY
BIJIMOBIAHOI TpWBanocTi. Maii rabaputu 1 Maca, BUCOKAa €KOHOMIYHICTb, MPOCTOTA
KEepyBaHHS € JOCTOIHCTBAMH I[OTO THIY JKepen BUMpoMiHioBaHHSA. OIHOAMOJHI
na3zepu 3a0e3Meuyr0Th MOTYKHICTh B iMmyJibei 10 50+100 BT, vactoTu mpoxomKeHHS
Bia 2 1o 10 kI['u. Cepenus nocnimxyBana notyxHicts 1100 mBt, KK aist kpanux
3pa3kiB gocsrae 6+8 %.

Pe3yabTaT Ta 00roBOpeHHsi. ABTOpaMHu BCTAaHOBJIEHO, 10 TOYHICTh BUMIpPIB
B TaKHUX MPUCTPOSIX CYTTEBO 3aJICKUTh B1Jl XapAKTEPUCTUK BUMIPIOBAIBHOIO TPAKTY 1
napameTpiB curHaiy. I[lpu 1poMy HaWOUTBIINMK BIUIMB Ha TOYHICTH BUMIpPIB
3MIACHIOITh  (IYKTyalliiHI TOpoLecH B NEpPeAaBalbHOMY, MpUAMaIbHOMY 1
atMochepHoMy Osiokax. CTpyKTypHa MOJiedb IMIYJIbCHOTO JIA3€pHOTO JajieKkomipa

CKJIQJIA€ThCS 3 HACTYITHUX OJIOKIB (pHC. 2).

\ 4

[MepenaBanbHuit Cepenoutie < [TpuiimanbHui

Gox PO3IOBCIOKCHHS

bitok kepyBaHHs

Puc. 2. CtpykTypHa MoAe/Ib iMITYJIbCHOT'O JIA3€PHOIO
aajiekomipa

JI71s1 3HMKEHHS 1OTO BIUIMBY BUKOPHUCTOBYIOTH PI3HOMAHITHI METOJIU, OJHAK
BOHU €()EeKTUBHI TUIBKU JJIsI KOHKPETHOI peai3alli KOHCTPYKIi, eJIeMEHTHOI 0a3u 1
anropuTMiB oOpoOKu. 3aTpaTu yacy Mo onTUMI3alii iX mapaMeTpiB MOXKYTh CKJIa/laTh
1o 60% Big 3araJbHOTO 4acy po3poOku. J[ms exoHomii pecypciB 1 301IbIICHHS

€(EeKTUBHOCTI METO/IB 3HW)XEHHS BIUIMBY PI3HOMAHITHUX (AKTOPiB Ha TOYHICTh
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BUMIpIB HEOOXITHO pO3pOOSATH YyHIBEpcadbHI MoJedl mpoueciB (HopMyBaHHs
CUTHAJIB, SIKI BPaXOBYIOTh 3MIHH IMapaMeTpiB MPWIaAiB 1 YMOB BHUMIpiB. PimeHHIO
11€1 331241 1 IPUCBAYEHA 1151 pOoOOTa.

CrpykTypa 0JIOKIB iMiTaLIiHOT MOJENl IMITyJIbCHOTO JI/] MOBHICTIO MTOBTOPIOE
3arajgbHy (i3UYHY CTPYKTYPY HAaBEICHOTO MPHUCTPOI0. IMiTarliiine MOIyltOBaHHS
dbyukiionyBanHs JIJI 103BoJisie MIBUIKO ONTHMI3YBAaTH XapaKTepUCTUKU OJ0KiB JIJI
0e3 3HaUHUX MaTepiaJbHUX BUTpAT W Habarato edEeKTUBHINIE BUKOHATH CHUHTE3
koHcTpykmii  JIJI. B wmoxmem BpaxoBaHi 0COOJMBOCTI TMOOYAOBH 1 YMOBH
¢dbynkionyBanns JIJI 3 imiTamiero BIUMBIB pi3HUX ¢akTopiB. Ha 0cHOBI cTpyKTypHOT
Mozell po3pobieHa maremMaTHuHa mojaenb JIJI, sika BkiItoyae B cebe CyKyIHICTb
0JI0KIB - cyOcucreM, skl 00’€qHAHI aNrOPUTMOM (PYHKI[IOHYBaHHS JaJIEKOMIPY 1
MalTh CKJIaJHY BHYTPIIIHIO CTPYKTYpy, Ta MOOYyIOBaHA Ha IMIJCTaBl HaNpHKIa
nporpamuoi cucremu MatlLab. Ii cyOcucremMu xapakTepu3yrOThCsl BUCOKAM PiBHEM
iHTerpamii 1 peani3yloTh BICh MaTEMaTHYHHUI amapaT, Ha OCHOBI SIKOTO JIaHUU
nanexomip mpamroe. KoxkeH OJ0OK Mae MOXIMBICTH BBOAY 1 KOPEKIIi BUXITHUX
napameTpiB, IO JIO3BOJISIE BIATNOBIAHO JI0 aJTOPUTMY peaji3yBaTh BHYTPIIIHI
MaTeMaTU4yHl MEpPEeTBOPEHHS, a TaKoX JOCHIKYBaTH MOro (yHKI[IOHAJIbHI
MOXJIMBOCTI. MoJenb aanekoMipa MOXXE€ BUKOPHCTOBYBATHCS SIK OCHOBHAa NpU
pO3po0Ill IMIYJIBCHUX JIA3€PHUX JAJICKOMIPIB PI3HOTO TMpu3HAauYeHHA. Mojenb
noOyoBaHa 3 BUKOPUCTAHHIM MOXKJIMBOCTEH mporpamHoro cepeposumia MatlLab 3
noxaatkom Simulink.

Ilepeoasanvnuii 610k popMye 30HAYIOUMN CUTHAJI Ta BU3HAYAE PO3MOILT
I'YCTUHU BUIIPOMIHIOBAHHS IO MEPETUHY JA3€pHOT0 My4Ka, KOHPITYypalio 1 po3Mipu
71 1 TOJIOKEHHSIM OCl Tydka Ha 1mut. Mogens dopmyBaHHS iMimyiascHOTO JIJI
BUIIPOMIHIOBAHHS MOJENIOE ()OPMYBaHHS 30HAYIOUOTO CUTHANY P(1),., Nanekomipy y

BUTIISAII ['aycOBOrO IMITyJIbCY, IKUH OMUCY€ETHCS BUPA30OM:

(t-ty)?

P(t)y =P,-e 2 (1)

ne P, - mKoBa MOTYXHICTh J1a3€pHOTO BUITPOMIHIOBAHHSI,;

t - 6e3nmepepBHUI MOJICTIFHUH Yac;
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m, - MaTeMaTUYHE CIIOIIBAaHHS;
o, - CepEIHECKBAIpAaTUIHE BIIXUJICHHS.

Mogenb sikocTi (QOKyCyBaHHS Ja3€pHOTO BHUIPOMIHIOBAHHS HABEIEHHS OCI
MydKa 371HCHIOETHCS 3BUYAfHO Ha TEOMETPUYHUHN TIEHTP 300paskeHHs 1. JliameTp
ny4yka BUIpOMiHIOBaHHS D, Ha 11, B SKOMY MICTUTBCS 3ajJlaHa YacTKa €Heprii
BUIIPOMIHIOBaHHS, BU3HAYAETHCS BUPA30OM:

DB =y-L, (2)

7€ Y - PO3IIMPEHHS My4yKa BUIPOMIHIOBAHHS (TUIOCKMM KyT TMpH BEpUINHI
KPYroBOTO KOHYCY 3 BICCIO, CHIBIAJAr04Y0I0 3 ONTHYHOIO BICCIO MydYKa, B SIKOMY
PO3IMOBCIOJIKYETHCS 3a/1aHa YaCTKa €HEprii BUIIPOMIHIOBAHHS );

L - nanbHICTh, Ha SIKIA BU3HAYAETHCS I1aMETP MTydKa BUIIPOMIHIOBAHHS.

[Tnomma mepeTuHy Mmydka BUIPOMIHIOBaHHS Sp, BIAMOBIIHA AlaMeTpy mydka D,

BH3HAYAETHCS TI0 POPMYIIi:

N
Se =" (3)

Jlnst Bupo6is crangapry HATO S, ckiagae mopsiaxy 9,6 M. Posmoxin rycrunu
eHeprii (IMOTY>KHOCTI) BUIIPOMIHIOBAHHS MO TMEPETHUHY Iy4YKa BHUIPOMIHIOBAHHS
Jazepa B JajbHIM 30H1 (TOOTO, Ha BijcTaHi, ska nepeBuirye 100+150m, ne 3akoH
pO3MOAUTYy TYCTMHM BHUIPOMIHIOBAHHS 10 TNEPETHHY IydyKa 30epiraeTbcsi NpH
30UTbLIEHH] JalbHOCTI, @ 3MIHIOETHCS TUIBKM MACIITA0 PO3MOALTY), BU3HAYAETHCS

HACTYITHOIO (PYHKIII€FO:

E -0,7 722
~ 0 70,
6E(}/, L) = 0,9—226 08 (4)
Yos L
€ Yos - PO3MIMPEHHS ITydyka BHUIPOMIHIOBaHHA 1o piBHIO 0,5 eHeprii
BUMPOMIHIOBaHHSI (KyT TMpU BEPIIMHI KPYroBOrO KOHYCA, YCEPEAHMHI SKOIro
po3moBCIOKYEThest  50%  eHeprii  BUMPOMIHIOBaHHS), € IapaMeTpoM, IO
BUMIPSIETHCS, B JIA3€PHIM TEXHILI.

Enepris BunpomintoBanHs E(y), M0 pO3MOBCIOMIKYETHCS YCEPEIUHI KOHYyCa 3

KyTOM ) TIpH BEPIIIMHI, CKJIAJIa€ BETUIUHY:
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2
~0,7~

E()=Ell-e "] (5)

Ilpuiimanvnuii 610Kk TpeACTaBiIse €000 cyOcucTemMy, sKa 3IIMCHIOE

dbopMyBaHHS BiJOOPaKEHOTO BiJ 1[Il CUTHAIIY 3 ypaxyBaHHSAM HOTO 3aTPUMKH, SIKa
MOB’s13aHa 3 PO3IMOBCIOKEHHSIM IMITYJIbCY JIO IUJI 1 Ha3ald, a TaKOX OCJIa0JICHHAM
MOTY)XHOCTI IMIYJbCY, sIKeé OOYMOBJIEHO BIUIMBOM aTMmochepu, MpUAMalbHOI 1
nepenaBajgbHOI OMTHIN, BiJ OOpa)karouoi MOBEpXHI 1 BiACTaHI A0 IIl. 3aTpUMKa

IMITYJIbCY OITIHIOETHCSI BUPA30OM:

Jie 7 - 3aTpUMKa (C),
L - BIACTaHb OO I,

¢ - mBuAKicTs caiTna (3:10° m/c).

3arpuMKa IMITyJIbCY 3IHCHIOETBCS 3a Jormomororo 0soky Variable 6idmiorerri
Simulink, sixkuii 103BOJIsIE BCTAHOBHUTH OY/Ib-SKHI Yac 3aTPHUMKH BXiJHOTO CHUTHAIY.
[lpuitnsatuit  BimoOpakeHU CUTHAN TMPEACTaBIsiE COOOI0 KOO 30HIYI0 YOro
CUTHANTy, SAKAW TOCYHYTMH HAa 4Yac 3aTpUMKM ¢ Ta JOJAHWHA HA Hapamerp
NnociadJIeHHs « !

P,0)=x-P,,(t-7) (7)

Mooenv uymnueocmi npuiimava eunpominweannsn JIJ/]. BuszHadyeHHS
MIHIMaJIbHOI ~ PEECTPOBaHOI  €Heprii  BUNpoMiHIOBaHHA E.,, € oxaum 3
HaWBIAMOBIIAIBHIIIUX 1 TPYJOMICTKHX €TalliB OI[IHKA E€HEPreTUYHUX MapaMeTpiB
Ja3epHUX TAJIEKOMIpIB.

Bennurna MiHIManbHOI —PEECTPOBAHOI  €HEprii  BUNpoOMiHIOBaHHA E,,
dotonpuiimansauM nipuctpoeM (DIIIT) Busnawaerbes piBHeM mymy DIII, sxuii
3pY4YHO XapaKTepU3yBaTH BEIUYMHOIO €KBIBAJIGHTHOI MOTYXHOCTI IIyMy P,, Ha BXO/I1
¢doTonpuiimMaya.

[Iymu ¢doronpuitmMaya B pEeXUMI MPSIMOTO JETEKTYBaHHS 0OyMOBICHI
edeKkToM ApoOy, AKUN BUKIMKAHUN JUCKPETHOIO MPUPOJIOI0 CTPYMY 1 BUIAAKOBUM
XapaKTepoM BUHUKHEHHS (OTOeNeKTpOoHiB. [1i/l eKBIBAJICHTHOIO MOTYKHICTIO LITyMY

PO3YMIIOTh CEPETHEKBAAPATUYHE 3HAYEHHS MOTY)XHOCTI (IyKTyaliil CBITJIOBOTO
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MOTOKY, Ma/lalouoro Ha (orompuiiMad, npu KoMy y (OTOINpHiiMaui 3a BIACYTHOCTI
BJIACHUX IIyMIB BUHHUKaIU O (QuIyKTyamii CTpyMmy, BIAMOBIJIHI CIIOCTEPEKYBaHUM
baykTyalisiM, ki 00yMOBJIEHI BJIaCHUM ITyMOM. EKBiBajI€HTHA MOTYXKHICTh IITyMY
P,, € YMOBHHM TIOHSTTSIM, 1110 HE BiIOOpaXka€e iICTUHHY MPUPOY IIyMy, ajie 3pyIHUM
IS IPOBEICHHS OLIHOK. Bennunna E,, , mos'sa3ana 3 P, ClIiBBIAHOIICHHSM:

Enp.,w =q 'Pm ) Ati ) (8)

ne At; - TpUBaIICTh PEECTPOBAHOTO IMITYJILCY HA BUXO/Il €JIEKTPOHHOTO TPAKTY
nocusieHHss OIIIl (mepexg mMoOporoBUM HPUCTPOEM); ( - BIAHOIIEHHS CHTHAIY 0
IIyMY, BCTAHOBJIIOBaHE MOPOTOBUM IPHUCTPOEM TakK, MO0 BIPOTIIHICTH peecTparii
IMITyJIbCHOTO CUTHAlly 3 eHepriero E,, Oyla nocTaTHRO BHCOKOi, a BIPOTIIHICTBH
peecTpalrii BUMIaIKOBOTO ITyMOBOTO BUKHIY 3aMIiCTh CUTHATY OyJia JOCTaTHHO MAJIOi.
Mopaenb BTpaT B ONTHYHIM cHCTeMi janekomipy Oyne po3poOJieHO Yy HACTYIHIN
poOOTI.

BucHoBkwu.

1. Monenps gajnekoMmipy MOKe€ BUKOPHUCTOBYBATHUCH SIK TOTOBA MIJICUCTEMA TIPH
po3po01l OaraToPyHKIIOHAIIBHUX Ja3epHUX MPUCTPOIB PI3ZHOTO y TOMY YHCIHI
CHEIIaJTbHOTO MPU3HAYCHHS.

2. lIpencraBneHa Moienb A03BOJISIE PO3POOIIATH 1 BAKMBATH KOMITJIEKCHI 3aX0TU
010 MIJABUIIEHHS TOYHOCTI BHUMIPIB B YMOBax 3MIHHOTO CepelOoBHIIA

PO3MOBCIOKEHHS Ta (IIyKTYyallii mapaMeTpiB eIEKTPOHHOTO TPAKTY JaJIeKOMIpa.

150



BIBPOAKYCTHUYHA JIAT'HOCTUKA HIAIIUITHUKIB ITPU PEMOHTI
TATI'OBUX EJEKTPO/IBUI'YHIB

Maurok Bikrop BasienTnHOBHY
BUKJIaJa4 MEPIIoi KaTeropii
IIpoxopuyk Lnnsa KOpiitoBu4
BUKJIaJa4 IPYToi KaTeropii
Hentp npodeciitHOro po3BUTKY
nepconany 1133

Maurok Cepriit BaneHTHHOBHY
CTapIInii BUKIagay

Jlep:xaBHUI YHIBEPCUTET
1H(MPACTPYKTYPH Ta TEXHOJIOT1H
M. KuiB, Ykpaina

Beryn. Ekcrutyartaiiss  €NeKTpUYHMX MalllMH Ha  3ai3HUIN, BUMAarae
3pOCTalOYMX BUTpaT, 3HAUYHA YacTHHA SKUX MpUMAJa€E HA PEMOHTH, JIKBIIAIIIO
HACJIAKIB HemnependadyeHnx 3YMUHOK, aBapid 1 kartactpod. Burtpatu, HaBiTH Ha
IJJAHOBI PEMOHTH 1 TEXHIYHE OOCIYyrOoBYBaHHsS Yy JEKILIbKAa pa3iB MEPEBUIIYIOThH
BapTICTh HOBOT MAIIIMHH.

IcToTHE HE 10 BUKOPHUCTaHHS MOTEHIIWHUX MOMJIUBOCTEH CIOCTEPITAETHCS Y
CJICKTPUYHHUX MAIlIMHAX, K BHKOPHUCTOBYIOTHCSA Ha TSATOBOMY PYXOMOMY CKJaji, A0
SIKUX CTaBJIATHCS BHCOKI BUMOTH 0€3BIIMOBHOCTI. BOHH, SIK mIpaBUiI0, 3HIMAIOTHCS 3
eKCIUTyaTallii Habarato pasile TepMiHYy CIyKOu, m0 (PaKTHUYHO MAIOTh y CBOEMY
PO3MOPSIIKEHHI.

Meta po6oTu. MeToro poOOTH € MEeToH IMABUINCHHS HAIIMHOCTI JBHUTYHIB
MOCTIHOTO Ta 3MIHHOTO CTPYMY, IO XapaKTepu3ye 3JaTHICTh MAlIMHU 30epiratu ii
AKICTh TPOTSTOM YChOT'O MEpIoJy eKCIulyaTalii, 1 B MOCTIHHOMY BJOCKOHAJIECHHI
3ac001B KOHTPOJIIO 3a SIKICTIO MalIMHH, II0 EKCIUTyaTY€eThCs, 1 MPOTHO3YBAaHHA ii
MOJAJIBIIOT 3MIHH.

im0 gaHoi poOOTH cTano 30UIBIIEHHS MIXXPEMOHTHOTO TEpPioay, 3HAYHE
CKOPOYEHHS €KCIUTyaTalliifHUX BUTPAT, 30KpeMa, 3a PaXyHOK 3aMiHU YaCTUH MaIIMHA
SK1 TTIOYNHAIOTH PYyHHYBAaTUCH 3aBYACHO.
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Marepianu Ta wmeroaum. CyyacHHMl CTaH TSITOBOTO PYXOMOTO CKJIaTy
3a;mi3HULb YKpaiHu ToTpeOye BUPIMICHHS KOMIUIEKCY HAYKOBHUX Ta MPAKTUIHHUX
3aJlay HMOro BIJHOBIICHHS, YTpUMaHHsA Ta peMoHTy. Hampyxkena exkoHOMIYHA
CUTyaIlis, siIka TIOB’S3aHa 3 HEMOKJIMBICTIO HAJIEKHOTO (DIHAHCYBAaHHS Taiy3i
3QJII3HUYHOTO TOCTOJApCTBA, HE JI03BOJISiE B TOBHIA Mipl IOMOBHIOBATH MapK
JIOKOMOTHUBIB. Bukinkae HEOOXITHICTh IOJOBXKEHHS I1X CTPOKY eKCIuTyaTamii 1
BUMara€e po3poOKHM HAyKOBO-OOTPYHTOBAaHUX pPEKOMEHIAIlld, 110 TMOBHHHI
3a0€3MeUNTH Ha HAJIG)KHOMY PiBHI 1X HaIIHHICTD.

B nanmii yac Ha 3aJ1i3HHYHOMY TPAHCIOPTi BHUKOPUCTOBYIOTHCH HACTYIHI
BiOpOaKYyCTHYHI KOMILIEKCH:

— APMIT — sikuii mpu3Ha4eHUM IJis1 JIarHOCTUKHU KOJICHO-PEIYKTOPHUX
0JI0KiB;

— CIIEKTP 07 — mnpusHadyeHU# JUisi BU3HAYEHHS TEXHIYHOTO CTaHy 1
MIPOTHO3YBaHHA TepMiHy 0e3aBapiitHOT poOOTH POTOPHOTO 00JIaTHAHHS.

— Cucrema BiOpoaiarHocTUKH 37eKTpoBo3a J[C-3

Buxopucrtanus  BIOpOaKyCTHYHOi  JIAarHOCTUKH  JIO3BOJISI€  3OUIBIIUTH
MDKPEMOHTHHMI MEpioJi, 3HAYHO CKOPOTUTHU EKCIUTyaTalliiiHi BUTPATH, 30KpEMa, 3a
pPaxyHOK 3HWXEHHS MOTpeOM B 3amacHUX YaCTUHAX 1 3HWKEHHS TPYIOMICTKOCTI
PEMOHTHHX POOIT.

TexHiuHl pilIEHHS 31 CTBOPEHHS CHUCTEM JIarHOCTHKHU JO3BOJISIIOTH YHUKATH
BUMYIICHOTO TIPOCTOI0  OONajHaHHS, 301IbIIYBAaTH MIDKPEMOHTHUW  TIpOOIr,
3HMKYBaTH Ha 30% BapTICTh IX PEMOHTY 1 3a100IraTH aBapisim.

ExoHoMIYHa e(EeKTUBHICTh BiJ BOPOBAKEHHS A1arHOCTUKU BHU3HAYAETHCS:
3HIDKCHHSIM BIPOTIHOCTI aBapii, JIKBIJAIIEI0 3aiiBUX PEMOHTIB, IO MOPYIIYIOThH
MPUIPALIOBAHHS BY3JIIB MAIlIMHU, 1 30UIBIIYIOTH 32 PaXyHOK I[bOIO 3HOC MalIWHH,
3MEHIICHHS  KITBKOCTI 1  TPUBAJIOCTI  TPOCTOIB,  3HWKEHHS  BapTOCTI
TEX00CIyrOByBaHHS 1 pEMOHTY.

AHani3 HaWOUIbII BaXJIMBUX HEOOOPOTHUX IMPOLECIB, IO BIUIMBAIOTH Ha
BiOparfii MamvH: BTOMHUX YIIKOJKEHb, 3HOCY, 3MiH JeMI(depyBaHHS MOKa3y€e IO

3MiHa TapaMmeTpiB IHTEHCUBHOCTI BiOpalli B Mipy HampallOBaHHS MalluHU B
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3araJbHOMY BUIIQJIKy TOBHHHO TPENCTaBIIsI€ COOOI0 HECTAI[IOHAPHUN BUTIAIKOBUN
MPOLIEC B IKOMY MOKJIMBI Taki CTaIii:

Cramis 1 - BiOpamiss npupoOiTKy, (mepuri roAuHU poOOTH, BIAOYBAETHCS
nedopmarisi aeraned Bif Aii poOOYMX YMOB BHACTIAOK YOTO MOJKIIMBI Pi3Ki 3MIHH
MUTTEBUX 3HAUYEHb IHTEHCUBHOCTI BiOpallii, a TakoX 3MIHU CEpPEAHbOTO 3HAYEHHS
[IUX BEJIMYUH;

Cragiss 2 - mepiog HOPMalbHOTO 3MIHM BiOpallli; CEepeaTHbOTO 3HAYCHHS
BiOpallii MOBIJILHO 3MIHIOETHCS (TPUBAIMM TPEH]T), IIBUJKICTh 3MIHM, BIOpaIii Moxe
OyTH TIOCTINHUM;

Cramis 3 - mepiloa pi3koi 3MIHM BiOpamii 0OpH IIBUAKOMY 3POCTAaHHI
PO3BUBAIOTHCA HECHPABHOCTEH; MpU KaTacTpOo(PiuHOMY pPO3BUTKY HECIPABHOCTI
3MiHHU B110YBalOThCs B 01K MiBUILICHb BIOpaIlii.

[ndopmariisi mpo BiIOPOMPUCKOPEHHS 3HIMAETHCS 3 TITOBOTO JIBUTYHA B
IHTepBaJIl MK JBOMa CTaHIisSMH. Hac I1iKaBUTh 3aKOHOMIPHICTh B KOJUBAaHHAX 1
TeHJeHUli 3MiH. OquHOYHA BUOiIpKa BUMIPIB HECE MOPIBHIHO MaJlo 1H(OpMaIii mpo
TEXHIYHUI CTaH, aHaNi3ylOud OJHOYACHO JIEKIJIbKa TATOBUX JIBUTYHIB MU MOMXEMO
OTpUMAaTH aHali3 CYKYIHOCTI peanii3aiiii, 1mo BigoOpaxkae o00'€KT, SKU
JOCITIDKYETHCS.

[lepmmii eram aHamizy TONATAE Yy BHPIMIEHHI CEPEAHBOTO 3HAYCHHS

MaT€MaTU4YHOI'O OIIiKYBaHHSI.

[lo BHU3HAuYEHHIO, CTaHJAPTHE BIJXUJIEHHS BUMAJIKOBOI BeIMYMHU X(K), IIO

MMO3HAYAEThCA 7 ° € TIO3UTUBHE 3HAYCHHS KBQJAPATHOTO KOPEHS 13 JHCHEpCii.

CranpapTHe BIIXUJICHHSI BUMIPIOETHCS B TUX K€ OJMHUIISX, IO 1 CepeTHE 3HAYCHHSI.
Ha mpaktumi mepepaxoBaHi XapaKTEPUCTUKH X HEMOXXJIHWBO BH3HAYUTH TOYHO,

OCKUJIbKM 3BUYAITHO T'yCTHHA BIPOT1AHOCTI MMOBHICTIO HEBIJIOMA.

ToMmy 1OBOAWTHCS 3aTOBOJIBHATHCS OIIIHKAMH CEPEIHbOTO 3HAYCHHS 1
JUcIiepcii, OTpuMaHi 1o KIHIIEBOMY YHCITY CIIOCTEPEKEeHb. UHCII0 COCTEpEKEHb, 110

SIKUM BHU3HAYAETHCS OIlIHKA HA3MBAETHCS PO3MIPOM BHUOIPKH.
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3 mocJiniB BUILIMBA€E 110 BCIO pO0OTY MiAIIMIIHUKA MOKHA pPo30uUTH Ha 4
TIJISTHKH

JiIsHKa | - 3HIDKEHHS TpaHWIN B MIPYy HAKONMWYEHHS JaHuX (0COOJIMBO Ha
MOYaTKOBOMY €Tari);

ninsHka Il-cramionapHa AUISTHKA TpaHUIIl,

ninsaka 111 - moBiabHE MIABMINEHHS TPaHUIN MPU CIA0Kii 3MiHI CEPEeIHBOTO
abo aucnepcii (mpu cnabkoMy 1 MOBUIBHOMY PO3BUTKY HECIIPaBHOCTI);

ninsHka [V - Okl CHUJIbHE MIJBHUIIEHHS T'PaHUIll MPH IIBUIKOMY PO3BUTKY
HECITPaBHOCTI.

Ha Bcix IuIsHKax MOKJIMBI TaKOXK BUIMAJAKOBI 30UIBIICHHS TPAHUII BHACIIIOK
BIUTUBY TIEPEIIKO/I.

BucnoBku. B pganiii poOoTi Oyno mNpoBenEeHO aHaii3 BIOPOAIarHOCTUKHU
MIIIIUITHUKIB TATOBUX €JEKTPOJIBUTYHIB PYXOMOIo CKjiaay. byno ompaiiboBaHO
TEXHIYHY JITEepaTypy, Ha IiJICTaBl SKOi OyJl0 HAmMCaHO TEOPETHUYHUM 3acaau
BIOpOAKyCTHUYHOI AlarHOCTUKH. Takox OyJlo TNpOBEIEHO aHalll3 [apaMeTpiB

J1arHOCTYBaHHs Ie(EKTIB IMIIMUITHUKIB KOYSHHS Ta METOJIM 1X BU3HAUCHHS.
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MNPOJYKTHU NEPEPOBKU HACIHHS TEXHIYHOI KOHOILII - SIK
POCJIMHHUM IHTPEJIEHT )11 KOMBIHOBAHUX BAPEHUX KOBBAC

Tumenko Bacuianb IBanoBHuY,

K. C-T. H., JOLICHT

boxko Harajuis BosiogumupiBua,

K. C-T. H., JOIICHT

CaBenko OJer MukoJalioBu4,

CTYICHT

CyMChKUi HAITIOHATBHUM arpapHuil yHIBEPCUTET
M. Cymu, Ykpaina

Beryn. CerMeHT BapeHHX KOBOAC € OJJHUM 13 3HAYHUX CETMEHTIB Ha PUHKY 3
BUpPOOHMIITBA KOBOAacHUX BUp0OiB. Ha #ioro wactky npunanae nonaa 50% Big ycboro
o0csry peanizallii JaHoi MPOAYKIi B HaTypajlbHOMY BUIIIsAI abo Onmusbko 40% B
IpOIIOBOMY €KBiBajieHTI. BapeHi koBOacHi BUpPOOM B CTPYKTYpl CIIOXKHBaHHS
M'SICONPOAYKTIB TNPOMUCIOBOIO BHUPOOHHUITBA CTAaHOBIATH Onu3bko 60%, Tomy
CTAaHOBJIITH 1HTEpeC JUIsl peaiizamii KOHIENIii 3J0pOBOrO XapyyBaHHS B
HaIllOHAIPHOMY MacIiTaoi.

[TigBuieHHA e()EeKTUBHOCTI BUPOOHUITBA BAapE€HUX KOBOAC LUISIXOM 3aMiHU
M'A30BUX OUIKIB Ha JEHIEBY POCIMHHY CHUpPOBUHY, 0€3 3MIHM OCHOBHHUX SIKICHUX
MOKa3HUKIB € JOCHTh aKTyallbHOI TMpoOnemoro. Jlisg ii BHpilIEHHS ChOTOJHI Y
BCbOMY CBITI JUJIl Yy M'SICHUX NPOJIYKTaX BHKOPUCTOBYIOTHCS POCIMHHI OUIKH COi.
Kpim coi po3risgatoTbest i 1HIN POCTUHHI JKepena 01Jika, Taki K MIIEHUIS, TOPOX,
JIIOTIHH, PUC, KApTOILIS Ta 1HIII.

Oco06iMBO1 yBaru 3aciiyroByHOTh (YHKI[IOHAJTBHO-TEXHOJIOTIYHI BIACTHUBOCTI
POCIMHHUX OUIKIB B TEXHOJOTIYHOMY IPOIIECi CTBOPEHHSI KOMOIHOBAaHUX MPOIYKTIB
XapuyyBaHHs 1 B MIEpIILy Yepry KoBoOac.

3a HasABHUMU B JIITEPaTypHHUX JDKEpeJaxX CBITUEHHAMH, BUKOPHCTAHHS
POCIMHHOI CHPOBMHM B peEIenTypl KoBOAac 03BOJSE TOMOBHUTUA JeDIlUT
€CCEHIIaJIbHUX XapyOBUX PEYOBHH, MIABULIUTH HECTEUU(PIYHY PE3UCTEHTHICTD

oprai3my 110 Mii HecnpusITIUBUX (AaKTOPIB 30BHINTHEOTO CEPEOBUIINA, IO € JOCUTh
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aKTyaJlbHUM JJIs1 HaceJIeHHsI Y KpaiHH B Mepio]] BIHHU.

Kputepismu BHOOpPY POCIMHHUX KOMIIOHEHTIB B pELENTypl KOMOIHOBaHHX
M'SICONPOJYKTIB TMepll 3a BCE MOBMHHA OyTH IX JOCTYNHICTh Ta NIBUKA
BIIHOBJICHHICTh 32 HHM3bKOi COOIBApPTOCTI, @ TaKOX CKJaJ Ta BMICT O10JIOTIYHO
AKTUBHUX KOMIIOHEHTIB Ta BUCOKI (DYHKIIIOHAJIbHO-TEXHOJIOT14HI BIACTUBOCTI.

[le Moxxe BiOyBaTUCA HUISIXOM 3ally4€HHS B MPOIIEC BUPOOHUIITBA M SICHUX
OPOAYKTIB HETpaauIiiHOI OLIOKBMICHOI CHPOBHMHU a00 TOOIYHHX MPOIYKTIB
BUPOGHHIITBA i3 CYMiKHMX 3 M’SICHOIO TIPOMHCIIOBICTIO XapyoBHX Tanmyseil. Maerbes
po KOMOIHYBaHHSI M SICHOT CHPOBHMHHU Ta OUIKOBHX IHTPEIIE€HTIB, 1[0 MAIOTh BUCOKY
XapyoBy WIHHICTh Ta 3aJaHl (PYHKIIOHAIbHO-TEXHOJIOTIYHI BJIACTUBOCTI, 3 METOIO
parioHami3aIli BUKOPUCTAHHS OUTKOBUX PECYpCIB Ta CYTTEBOTO 301JIbIIIEHHS OOCSTIB
MPOJIYKLIi HA OCHOBI PETrlIOHATBHUX CUPOBUHHUX PECYPCIB.

Bubip npoaykTiB mepepoOKH HACiHHA TEXHIYHOI KOHOIUII SK KOMIIOHEHTa
POCIIMHHOI CHpPOBMHU B pelentypi koBOac Oa3yBaBcs Ha JOCTYIMHOCTI iX Ha
nepepoOHUX MIIMNPUEMCTBAX 00JIaCTi, a TaKOX BIAMOBITHO 3 aHAII30M iX Xap4yoBOl
I[IHHOCTI, BITaMIHHOTO, MIHEPAJIbHOTO, AMIHOKHUCIOTHOTO CKJady. 3a HasBHUMU
JAHUMH TPOTEiH Ta OOPOIIHO KOHOIUISIHOTO HACIHHS MarOTh YHIKQJIBHUU CKJaf 1
MICTSTh 0araro KOPHUCHUX PEUYOBHH, SIKI TMOTPIOHI I HOPMAJIBHOTO PO3BUTKY
opraHismy mogunu. [lepeBaroro mNpoTeiHy 3 HACIHHS KOHOIUII Yy TOPIBHSHHI 3
IHIIMMU POCIMHHUMHM O1JIKaMH, € HOTO JIErKa 3aCBOIOBAHICTh siKa ckiagae 98%.

Mera po6orn. B Cymcbkiii o0nacti B Tmpolieci MepepoOKH HACIHHS
MPOMHUCIIOBUX KOHOIEJIh OTPUMYIOTH CHIIKI TPOAYKTH, 30KpeMa, KOHOIUISHE
OOpOITHO Ta MPOTETH - YHIKaIbHE HKEPEIo MPOTEIHy, XapuOBHX BOJOKOH, MIKpO- Ta
MaKpOEJIEMEHTIB, OJii, 1[0 pOOUTH ii IIHHOIO 3 XapuOBOI TOYKHU 30py. METOI0 HaIuX
JOCHIPKEHb CTaJI0 BUBUEHHS BIUITMBY POCIMHHOTO KOMIIOHEHTA, a caMe MPOTEiHy Ta
OOpolIHa HACIHHS TEXHIYHOI KOHOIUI Ha (QYHKI1OHATIbHO-TEXHOJIOTIYHI BIACTUBOCTI
(aprry BapeHuX KoBOac.

Marepiasan Ta Meroau. /[ TpoBeAeHHS AOCTIKEHb BUKOPHCTOBYBAIU
koHOsIHY mpoaykmito TOB  «Jlechanenn» M. [nyxiB, TOOTO CHPOBHUHY

perioHaILHOTO BHUPOOHUIITBA. Y TMpPEJCTaBJICHINH pOOOTI BIAMOBIIHO MOCTABJICHOI
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METH Ta HampsaMy JOCHI[DKEHb BHU3HAYalM  (yHKIIOHAIBHO-TEXHOJOTIYHI
XapaKTePUCTUKU Ta CTPYKTYPHO-MEXaHIuHI BIACTHBOCTI KOMOIHOBaHMX (hapIIOBUX
cucteM. Sk 1HCTpyMeHTapii BHUKOPUCTOBYBAJIM 3arajbHO MPUUAHATI (PI3UKO-XIMIYHI
(BU3HAUCHHS BOJIOTH, BOJIOT03B s13yr0uoi 31atHocTi (B33), pH) Ta peonoriuai metonu
(BU3HAYEHHS TPaHUYHOT HAIIPYTH 3CYBY, MPY>KHOCTI Ta 1H.).

[Ipn MonenmtoBaHHI HOBUX AOCHITHUX 3pa3KiB BapeHO! KOBOACH SIK JIKEPENIO
0alacTHUX PEYOBHUH BHUKOPUCTOBYBAJIM MPOTEIH HACIHHS KOHOIUII BHUTOTOBJICHHM
BianoBigHo 10 TY V 10.41-39224310-002:2017,Ta 60pOIIHO OOpYIIEHOTO HACIHHS
KoHOII BiAmoBigHO 10 TYY 10.41- 39224310-002:21019 (Bupobnux TOB
"Necunanenn", m. I'myxiB, CymMcbKka 00:11.).

JlaH1 CTaTUCTUYHOTO aHaNi3y MpoBOAMIM 3a AornomMoror Microsoft Excel. Bei
€KCIIEpUMEHTA  NPOBOJWINCH  Tpuyl. AOCONIOTHY MMOXHOKY  BHMIpIOBaHb
po3paxoByBanu 3a kputepiem CrbeloneHTta, noBipumii iHTepBan P=0,95. Jlani
IpEJCTaBICHl $K CEpelHE 3HAueHHs + CTaHAApTHE BIIXWIECHHS CEPEIHBbOrO
3HadyeHHs. HaliMeHima npuiiHATHA pI3HUIM aJ9 TpoO 3 OJHOro 3paska Oyna
3a3HaueHa K 5%.

Pe3ynbratn Ta 00roBopeHHsi. DYHKIIOHATHLHO-TEXHOJOTIYHI BJIACTUBOCTI
(OTB) dapmeBux cucteM TICHO TMOB’s3aHI 3 KUIBKICHUM BMICTOM OCHOBHHX
XapyoOBUX PEUOBHUH 1, Hacammepea, MioGQIOPIISIpHUX OUIKIB 1 JIMIAIB Ta 1X SIKICHUM
(aMIHOKMCIIOTHUM 1 JKUPHOKHUCJIOTHUM) CKiagoM. [IporHo3yBaHHs TOBEAIHKU
M’SICHUX CHCTEM € JOCHTh CKJIaJHUM 3aBaaHHsM. HeoOximHo BpaxoByBatu DPTB
KOYKHOTO THTPEJIIEHTa PELEenTypu Ta pojib KOXKHOrO 3 HUX Yy (hOpMYBaHHI SIKICHHX
XapaKTePUCTHK TOTOBOTO MPOAYKTY, IO € IOCHTh BAXKJIMBUM TPU BUTOTOBJICHHI
KOMOIHOBAHMX MPOAYKTIB.

Bci HaBeneni B Tabnuill 1 iHpemieHTH BIAMOBIAAIOTH MPUHIUIIAM 370POBOIO
Xap4yBaHHA Ta MOXYTh IMIJBUIIYBaTH XapuyoBYy IIHHICTb, 30araTUTH MPOAYKT
HEOOXITHUMH KOMIOHEHTaMH (BIJIMOBITHO JO HOPM CIOKHMBAaHHS) Xap4YOBUMH
BOJIOKHAMH, AaMIHOKMCJIOTaMM, BITaMiHAMH, MIHEPaJbHUMU PEYOBHUHAMH 1
MOMIMIIUATA (PYHKITIOHAIEHO TEXHOJIOTTYHI BJIACTHBOCTI BapE€HOI KOBOACH.

Po3poOky HOBOI perentypun KOMOIHOBAaHMX M'ICHUX (apiiiB IPOBOIWIN
y y

157



BpPaxoOBYIOUM JaHI XiMIYHOTO, aMIHOKHCIIOTHOTO CKJIaJy CHUPOBHUHHU Ta MOKA3HHUKIB

oesmeunocti. B mpomeci pobotu migbupaay onTUMaabHI CHiBBIIHOIIEHHS OCHOBHHX

KOMITOHEHTIB (papiiry (M'SCHHX 1 pOCITMHHUX ).

Taoaunsg 1

BapianTu gocjaigHuX penentyp M'sco-MiCTKOI BapeHoi KoBOacu

Komnonentu

CriBBiTHOIIIEHHSI KOMITOHEHTIB pElEeNITYpH

1 ] 2 | 3 | 4

CupoBuHa HecoseHa, kr Ha 100 kr

SnopuumHa 2 copty 10 10 10 10
M'sico cBUHHHA 40 40 40 40
®dapmr pubHUI( Kapach CpiOIACTHH ) 40 35 40 35
[IpoTein HACIHHS TEXHIYHOT KOHOTLITI 10 15 - -

bopoirHo HaciHHS TeXHIYHOT KOHOTILTI - - 10 15

[IpsHOIII Ta MaTepiayu, KT

Ha 100 Kr HECoJIeHOl CHPOBUHU

Cinb KyXOHHA 15 15 15 15
Hitput HaTpiro 0,0075 0,0075 0,0075 0,0075
YopHuii neperps MeIeHUI 0,5 0,5 0,5 0,5
yxop 0,1 0,1 0,1 0,1
Kopianap menenuii 0,05 0,05 0,05 0,05

Pesynbratu gociimxens @TB monenbHux 3pas3kiB (GapuiiB HaBeACHI B TaOJIHULII

Tadauusa 2

DOYyHKIIOHATbHO-TEXHOJIOTYHI MOKA3HUKH MOAEJbHUX (apuIiB B 3a/1€5KHOCTI

BiJl peuentypu

3pa3ku BMiCT0 BY3, % KY3.% pH [TnacTuuHICTB, T'H3, ITa
bapiry BOJIOTH, % cM?/r
Konrpons | 71,13£1,74 | 46,28+0,8 | 57,23+0,2 | 5,91+£0,01 19,33+0,11 671,31+£0,27
3pasoxk 1 74,63+0,33 | 51,05+0,3 | 59,32+0,6 | 6,17+0,09 19,05+0,77 726,18+0,33
3pa3ok 2 75,66+1,66 | 58,27+0,3 | 64,07+£0,3 | 6,37+0,01 22,09+0,05 763,15+0,51
3pazok 3 74,37+1,33 | 52,11+0,2 | 60,27+0,8 | 6,37+0,07 21,11+0,13 747,314+0,09
3pa3ok 4 76,08+1,53 | 58,93+0,1 | 63,57+0,4 | 6,31+0,07 | 22,49 +0,11 777,1+£0,11

JloBeneHo, 110 301JIbIIEHHS YAaCTKHU MPOAYKTIB NEPEpOOKH HACIHHS KOHOIUI y

penentypi koB6ac 10 15 % mpoteiny cnpusie miasuiieHHio XKY3 B cepelHbOMY Ha

11,8 % y nopiBHSIHHI 3 KOHTPOJbHUM 3pa3koM. IligBunieHHst Bojoru y ¢apiiax ta

3MaTHICTh 11 YTPUMYBAaTH 3yMOBWJIM Kpalll IMOKA3HUKH CTPYKTYPHO-MEXaHIUHUX

BJIACTHBOCTEH MOJICABHUX CHCTEM, IPO M0 CBIIYATh IOKAa3HUK IIJIACTHYHOCTI

(hapIioBoi cucTemMH.

158



[TnactuynicTh (apieBux cucrem Oyna BUIIOK y JOCHIAHHX peuenTtypax i
MiBUIIYBajJach BIAMOBITHO IO BMICTY MPOAYKTIB MePepOOKH HACIHHS KOHOILII.

[loenHanHs B pelentypax m’sica TEIJIOKPOBHMX TBapUH Ta TiApOOIOHTIB,a
came (aprry kapacs 1 MpOTEiHy HACIHHS KOHOIIENb CIPHsIO MminBHIleHHIO BY3 B
cepenHboMy Ha 12,66% MOpIBHSHO 3 aHAJIOIOM, 3aBISKH HAsBHOCTI T1IpOQiIbHUX
(YHKITIOHATBHUX TPy OUIKOBHUX MOJICKYJI 1 TTOJIcaxapyuaiB y MPOayKTax MepepoOKu
HaciHHS KoHOIUm. [IpakTHYHa AOIIIBHICTH 3aCTOCYBAHHS POCIMHHUX OJTKOBUX
npenapaTiB BU3HAYa€TbCsl HE TUIBKKM HEOOXITHICTIO MIJBUINCHHS PIBHSA CyMapHO
CHOXKUBYOTO O1IKY, MOJIMIIEHHS MOro SKOCTI, ajieé 1 HampaBJICHUM PETryJIIOBaHHAM
BJIACTUBOCTEH (hapIIeBOi CUCTEMH, KA MICTUTh SIK M'SICO Ta 1 POCJIMHHY CUPOBHUHY.

BucHoBkn. Pesynprath KOMIUIEKCHHX gociipkeHb DOTB  MopenbHUX
M’SICOMICTKHMX (papIiB BapeHUX KOBOAC CB1YaTh MPO MO3UTUBHUN BIUIMB MPOTEIHY
HACIHHS TEXHIYHOI KOHOII B Mexkax 10-15 % y TexHosorii BapeHHX KOBOACHUX
BUpOOIB. lle JOBOIUTH MOKpaIIeHHS KOMIUIEKCY (DYHKI[IOHAIBHO-TEXHOJOTTYHUX

XapaKTEPUCTHK JOCTIAHUX 3pa3KiB M’ SICHOTO (apiy y HOPIBHSHHI 3 KOHTPOJIEM.
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JOCJIIIKEHHA METOAIB ITPOEKTYBAHHSA TA PO3POBJIEHHSA
BATATOIIOTOKOBUX ITPOI'PAM MOBOIO JAVA

®posoB Auapiit QnexkcaHapoBUY

CTYJEeHT rpynu 611P

JIsmenko Onena MukoJiaiBHa

K.T.H., TOIEHT

®poJsoBa Maprapura EnxyapaiBaa

CTapIInii BUKJIaga4y

XepCOHChKUI HAIlIOHAbHUHN TEXHIYHUM YHIBEPCUTET
M. XMEIbHUIbKUN, YKpaiHa

Beryn: Ha  miacraBi  mpoBEAEHOrO  JOCHUIKEHHS — 3alPONOHOBAHO
0araTormoOTOKOBUHA  MEpEeXEeBUH MPOrpaMHUN  JONATOK 3  KJIIEHT-CEPBEPHOIO
apXiTEKTyporo. ApPXITEKTYypy KIIEHTCHKOTO JIoJaTka OyJio PO3AIJIEHO HAa HACTYIIHI
YaCTUHU: pPiBEHb 1HTepdelcy, piBeHb 3'€IHAHHS JIOTIKM JojaTKa 3 iHTepdeiicoMm,
pPIBEHb JIOTIKM. ApPXITEKTypa CEpBEpPHOro nojaarka Oyia po3jiieHa Ha HACTYIHI
YaCTUHU: piBEHb OOpPOOKM MIAKIIOYEHb, PiBEHb 00pOoOKM moBigomiieHb. KoxeH 3
PIBHIB TOJIaHO SIK MHOXXHMHOIO OOYHCITIOBAIBHUX KJIACIB, TaK 1 JCIKHUMHU KJIacaMu-
CYTHOCTSIMHM, fAKI TPEACTaBIAIOTH poOoul 00'ekTH i1 OOMIHY JaHMMU B
MPOrPaMHOMY JOJATKY.

Mera poGoru. JloChipKeHHS Cy4YyacHHUX TEXHOJOTIH TPOEKTYBaHHS Ta
PpO3p00JIeHHS OaraTornoTOKOBUX MPOrpaM MOBOIO java.

Marepianu Ta Meroau. JlOCHiPKEHHS MPOBOIUIOCH 3 BHKOPHUCTAHHIM
METOJIIB PO3p00JICHHST 0araTornoTOKOBUX MporpaM MOBOK java Ta METOHOJIOTIT
00’ €KTHO-OpPIEHTOBAHOTO MPOTPAMYBAHHSI.

OcHoBHuii marepian. Jlns peanizamii  6aratomnoTokoBOi  MepeXeBOi
MporpamMHoi cucreMd Oyno oOpaHO OE3KOIITOBHE IHTErpOBAaHE CEPEIAOBUIIE
po3pooku nonatkiB NetBeans IDE, rpadiuny 0i0mioreky Java FX Tta MoBy
porpaMyBaHHS java.

Mosga Java crpolirye MepexxeBe porpaMyBaHHs yepe3 HasiBHICTh CIEIlaIbHUX

3aco0iB Ta kimaciB. [leski 3 IIMX KJAciB 3HAXOIATbCA B MakeTi java.net. Mepexesi
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KJIACH MArOTh METOJIM BCTAHOBJICHHS MEPEKEBUX 3'€JHAHB 3aIUTIB Ta MOBIIOMJICHb.
bararonorounicTs Java mo3Bossie 00poOuTH 0pasy KiJibKa 3'€ THAHb.

bararonoTrokoBa KJi€HT-CEpBepHa MpOrpaMa BUKOPUCTOBYE KOMII'IOTEp, SAKUU
BUKOHY€E CIEIlaIbHy CEpPBEpHY IMporpaMmy, sKa 3a3BHYail BCTAHOBIIOETHCS HA
BiJIJTaJICHOMY KOMIT'FOTEp1 Ta HaJla€ MOCAYTH 1HIIUM KiieHTaMm. KITieHT - 11e mporpama,
AKa OTPUMY€E TOCIyTrd 3 cepBepa. KIleHT BCTAHOBIOE 3'€THAHHS 3 CEPBEPOM 1
Hajzcunae cepBepy 3anuT. CepBep 3AiMCHIOE a00 HE 3AIMCHIOE MPOCITYXOBYBaHHS
KJIIEHTIB, OTPUMYE Ta BUKOHYE 3alMT IIC]s BCTAHOBIEHHA 3'€elHaHHs. Pe3ynbrar
3aMUTy MOKHA TOBEPHYTH HA KJIIEHTCHKUNA CepBEp. 3amUTH Ta MOBIJOMIICHHS - IIC
3aIACH, CTPYKTYpa SIKUX BU3HAYAETHCS IIPOTOKOJIAMH, IO BUKOPUCTOBYIOThCS [ 1-5].

[IporpamHa yacTuHa KIIIEHTY Ta CEpPBEPY YMOBHO JUIUTHCS Ha JEK1JIbKa PIBHIB
a0CTpakilli, Ki, B CBOI 4YEpry, 1HKAlCYJIOIOTh MEBHUM YHWHOM [€AKl PO3ALIEHI
YaCTUHU JIOTIKM BHYTPIIIHBOTO B3a€MOJII mporpaMHoi cuctemu. Lle pimenus Oyso
BUOpaHO CHUPAIOYUCh HA JesKi HOTro mepeBard, BUKOPUCTAHHS SIKUX IOKpaIlye
AKICTh HAIMCAHOTO KOMAy: a0cCTparye JIOTIYHO pO3AUIEHI KJIacu, TUM CaMUM
MOJIUIAI0YM BCIO 1X KUIBKICTh Ha MOJYII, IO J1a€ MOXJIMBICTh BUKOPUCTOBYBATH 1X
Oararopa3oBo. binbll TOro, Takuili po3noAul cupusie OUIBIIINA 3pYYHOCTI YMTaHHS
KOy, OCKUIbKM OUIbII CTPYKTYpOBaHI KOHIEMII MpOCTIIie 1 IIBUIIIE
CIPUMMAIOTBCS  JIIOJIMHOI0, THUM CaMUM 30UIBIIYIOYM IIBUJIKICTh aHaNi3y Ta
BUITPABIICHHS MTPOTPaMHU.

ApXIiTEeKTYypy KJII€HTCBKOr0 J0JaTKa O0yJj0 Ppo3dijJieH0 Ha HACTYNHi
YaCTHHM:

1. PiBenb iHTEpDEiiCY.

2. PiBeHb 3'etHaHHS JIOTIKH A0JIaTKa 3 IHTEp(EHCOM.

3. PiBeHs joriku.

ApXiTeKTypa cepBepHOro A01aTKAa 0yJia po3/1ijieHa HA HACTYIIHI YaCTHUHM:

1. PiBeHb OOpPOOKH IMiIKITFOUYECHb.

2. PiBeHb 00p0OOKHU MOB1IOMJICHb.

Koxxen 3 ommcyBaHMX  PIBHIB  MPEACTABISETHCA  SIK  MHOXXHHOIO

00UYHCITIOBAILHUX KJIACiB, TaK 1 JCSIKUMHU KJIaCAaMHU-CYTHOCTSIMH, SIKI TIPEACTaBISIOTh
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poOoui 00'ekTH A1 0OMIHY TaHUMU B AOJATKY.

Onuc KjaciB KJIi€EHTCHKOTO 10AaTKA:

1. Kimac controller. [lanuii kjac mnpu3HaYeHUN I 3'€IHAHHS €JIEMEHTIB
iHTep(deiicy 3 mporpaMHUMH KOMIIOHEHTAMHU.

2. Knac main_controller. lanuii kiac peainizye JIOTIKY 3UUTYBaHHS, MIEPEBIPKU
1 BIIMPaBKHU MMOB1JIOMJICHHS Ha CEpBep.

3. Knmac Reader. [lanmii kmac peainidye JOTIKYy NPUHHSATTS TOBIIOMJICHb Ta
BHU3HAYEHHS 1X MPU3HAYECHb.

4. Knac Some. Jlammii kmac peanidye JIOTIKy CTBOpPEHHS, BHIAJICHHS 1
B1100pakeHHA 1H(QoOpMalli B BIANOBIAHOMY iil eneMmeHTi 00'exta TabPane.

5. Inrepdeiic dialog. [lanumit iHTepdelic omnucye TE€BHI IMOBEIIHKOBI
BJIACTMBOCTI JIJIA BCiX AianoroBux BikoH: public void closeMetode() meTos 3akputTs
nianoroBoro BikHa; public void send() MeTos asist BiipaBKH MOB1IOMIIEH Ha CEPBEP.

Omnuc kIaciB cepBepHOro I0AaTKa:

1. Kiac Server v 1 0. Jlanuit kiac € TOYKOIO BXOJy CEPBEPHOIO J0/1aTKa, BIH
BIJINOBIJIA€ 32 MOYATOK 1 KIHEI[b POOOTH cepBepa, TAKOXK BIIKPUTTS MaToOKa 0OPOOKH 1
KaHATy TIepeiadi JaHuX TSl KO)KHOTO OKPEMOTO i IKITIOUEHHS.

2. Knac client_thread. Jlanuii kjac BiAMOBIAA€E 3a BIAKPHUTTS MOTOKY OOpOOKH
KJIIE€HTIB.

3. Kmac client actions. Jlanuii kiac peamizye BCi MOXJIMBOCTI KIIi€HTa Ha
CTOPOHI cepBepa.

4. Knac ParsKey. Jlanuii kiac mpu3HauyeHUW JUisi BU3HAYEHHSA BHIY
MMOB1TOMJIEHHS.

Pe3yabTatu Ta o0roBopenHsi. He3Bakaroum Ha Te, O po3poOKa CydyacHUX
MIPOTPaMHUX CHUCTEM JIOCSTIIA JTOCUTh 3HAYHOTO MPOTPECy 3a PaxXyHOK BHKOPHUCTAHHS
BXKE€ TOTOBUX O010JIOTE€K, BOHA BCE Ie MOTpedye MOOYyIOBU HOBUX MPOTPaAMHHUX
Mojeliel Ta MeTO/1iB (PYyHKI[IOHYBaHHS 0araTormnoTOKOBHUX MPOTpaMm.

BucnoBkn. Hapegeno oOrpyHTyBaHHs BUOOPY MpOrpaMHUX 3acoOiB IS
peamizamii TocTaBleHUX 3aBAaHb. Jlyis peamizaiii 0araTOMOTOKOBOI MeEpEKeBOI

nporpamMHoi cucreMd Oyn0 oOpaHO O€3KOIITOBHE IHTErpOBAaHE CEPEIAOBUIIE
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po3pooku nonatkiB NetBeans IDE, rpadiuny 6i0mioreky Java FX Ta Moy
nporpaMmyBaHHs java. HaBeieHo ommc MeTOIB Ta KOHCTPYKTOpiB kiaciB Socket Ta
ServerSocket, 1m0 Oy10 BUKOPUCTAHO MPHU po3pod1Ii mporpaMHoi cuctemu. HaBeneHno
OMHUC BHYTPIUIHBOI apXiTEKTypu 0AraToOmoOTOKOBOI MPOTPaMHOI CUCTEMH Ta OMHUC il

OCHOBHHX KJIaCIB.
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PHYSICAL AND MATHEMATICAL
SCIENCES

V]IK 3054
ITPO TEOPEMY JIATPAHKA ITPO CEPE/THE TA ITPO MAPHICT,
HENAPHICTb CYIIEPIIO3UIIIN TA IHBEPCIA ®YHKIIIN

Kanaiina Ouekciii ®@eodisioBu4
KaHA. Qi3.-MaT. H., JOIIEHT

KwuiBcrkuii HarionanbHuii yHiBEpCUTET
imeH1 Tapaca llleBuenka

KwuiB, Ykpaina

Beryn./Introdukctions. Posrmsnaerbes dopmyna Jlarpanka mpo cepeiHe
(JIsmko, bosipuyk, ["ait, Kanaiina, 1983)

- +h|3_ P00) _ 1, +2h), £ (0,0). (1)

[Tomanns piBHOCTI (1) y BUTIIAII

flc+t)—f(c-t) ..., h*_, N B _h
- = f (t)+24f ) +0(t") = f'(c+t&(t)), c=x, +t,t = > (2)

MOKa3ye, 10 JiBa YacTUHA PiBHOCTI (2) € mapHa QyHKIis 3MIHHOT t (BIZHOCHO
cepeuHu BiApi3ka [x,, X,+h] - y3araJbHeHe TOHATTA MAPHOCTI-HEMAPHOCTI
¢bynkuiif). Otxe, i mpaBa YaCTUHA IIET PIBHOCTI TEX MYCHTh OyTH apHOIO BIJHOCHO
i€l K 3MIHHOI. A ToMy ¥ (QyHKIia t>t{(t) Texx mMae OyTh mapHOK (GYHKITIERO
3MIHHOI t. B 3B’SI3Ky 3 IUM BIAMITUMO y3arajbHEHHs MOHSTTS MapHOCTI-HENapHOCTI
(GyHKIIA Ha BUIMAIOK HE TUIBKM BIJHOCHO IOYaTKy KOOpPAWHAT, a W BIJHOCHO
JOBUIbHOT TOUKHM Ha oci abcuuc. Takox 3BEpHEMO yBary Ha Te, IO CYNEPIIO3HIIis
NOBiIIbHOT PyHKINT Bia mapHOi ¢yHKIIT € (QyHKIsS mapHa (MpUKIam X > exp(cosx) ).

Cynepno3unis * napHoi (yHKIIT Bl HemapHoi Tex (QyHKUIS mapHa (TpuUKian
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X > €0s(sinX) ), a Cynepro3ullis HemapHoi BiJ HemapHOi PYHKINT € QyHKIIis HemapHa
(mpuknag x> sin(sinx)). Lli € BTacTUBOCTI TUM € YUHOM CTOCYIOThCS M 1HBepcCid
byHKIIH (TpUKIaIn:

X > sin(sin(sin x)), x > exp(cos(sin X)) ToII110).

Meta podoru. /Aim. Po3zsunysmu (2) B psan Tetinopa T(c,t; f) 3 ieHTpoM ¢ 3a
CTETeHSIMH t, TOOYTH Kpalle HaOIMKEHHS cepelHbol Touku ¢ =c+t&(t) B dopmyi
Jlarpanxa (1).

Marepianu Ta meroau./Materials and metods. Buxopucrano dopmyy
Jlarpanxa (1) Ta po3BuHeHHs ¢yHKIi B psaa Teinopa T(c,t; f).

PesyabTaTn Ta o6roopenns./Results and discussion. B pe3synbrati
pO3BUHEHHsSI B 3rajgaHuil psia Teiymopa miBoi Ta mpaBoi 4YacTuH piBHOCTI (1)
noOyTI0BaHO HAOMIKEHHS CEPeTHROI TOUKH ¢ = C+t&(t) B Teopemi Jlarpanxa.

- h2 f m(C)

§:c+ﬂ " +0(h*) (3)

Orxe, y3aranbHeHa KBajapaTypHa (opmysia CEpelHIX NPSIMOKYTHHUKIB

OJIHOKPOKOBa (aBTOHOMHA) (hopmyia
J =hf (c+h—2) (4)
24
piBHO3HaYHa 3a TOuHicTIO popmyiti Cimricona (J —J =0(h?)).

0.2
J= j e*dx = e%? —1=0.221402758...
0

Tak, nanpuknan, g 1 3a hopmymnoro (4), 1 3a popmynoro CiMricoHa MaeMo
J —J =0.000000128...

Bucnoskmu./Coclusions. Perenprimee mociimkeHas Gopmynu Jlarpamka (1)
71aJI0 3MOTY 3HANTH TouHiIe HaOmmxkeHHs (3) 11 cepeHbOi TOUKH ¢ .

CIIMCOK JIITEPATYPU/BIBLIOGRAPHY

1. MaremaTtuueckuit ananus (1983). (JIssuko U. U., bospuyk A. K., T'ait 4. T,
Kamaiina A. ®., yaeOHUK AJIT MATEMATUYECKUX CIEIUATLHOCTEH YHUBEPCUTETOB, B
3-x vactsx), 4. 1. K.: I'onoBnoe M3narensctBo N3natensckoro 06’ enuHenus “Buiia

mkona”. — 485 c.
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VIIK 3054
PO HEHACUYYBAHI YUCEJbHI METOIN

Kanaiina Ouexkciit @eodinoBuy
KaH. (i3.-Mart. H., JIOIEHT

KwuiBcekuii HartionanbHui yHIBEPCUTET
imeHi Tapaca IlleBuenka

KwuiB, Ykpaina

TUCKYyCiiiHa

Beryn./Introdukctions.  HaOmwkenuit  mMeTon — po3B’si3yBaHHS — 3ajadi,
0e3CyMHIBHO, Ma€ MOXUOKY (rmoxuOka meroay). [Hakie, sika paifisi HA3UBaTH METOJ
HaOmwkeHuM. IIpore B mitepaTypl 3 uucenbHux MetoAiB 3 1981 poky (babenko,
1981) HammkeHl METOIM B 3aJIEKHOCTI BIJl CTPYKTYpPH THOXMOKH METOAY MOYallu
JIATH Ha KJIACH TaK 3BaHUX METOJIIB HACUIYBAHHUX Ta METO/IIB HCHACHUYBaHUX.

Meta po6oru./Aim. Tloka3aTu HEAOIUIBHICT, HA3WBATH 3TaJaHUN  Kilac
HaOMKEHUX METOJIIB HEHACMYE€YBaHMMH, OCKUIbKM BOHHU K HE TOYHI, a BCE TaKH,
HaOJMMXKEeHi, a OTKe, 0e3yMOBHO, MalTh MOXMOKY. 3BEpHYTH yBary Ha Te, WIO
HAaOMDKEHU MeToj OOOB’SI3KOBO MYCUTh MaTH 3aci0 KOHTOPOJIIO TOYHOCTI
pe3ynbTaTy.

Marepianu ta meromau./Materials and metods. Posrimsayro o3HaueHHS
HEHACUYYBaHUX METOiB sK HabmmwkeHnx metoiB (badbenko, 1981, I'aBpukos, 2019).
BusicHunoch, mo 1€ METOAW, TOYHICTh SIKMX, 3a O3HAYCHHSIM, TUM BHINA, YUM
TJIAJKIIWA PO3B 30K 3amavi. AJie MO X ToAl Oyae y BUMAIKY ii aHaJITUYHOTO
pO3B’SI3KY?

PesyabTaTi Ta odrosopenns./Results and discussion. Ha ocHoBi 03Ha4eHb
METOMIB 0€3 HACHMYEHHsI MPHUXOAMMO JI0 TMapaJKCalbHOTTO BUCHOBKY, IO B pasi
aHAJIITUYHOTO PO3B’A3KY 3ajadyl MeToJ| (HarajaaemMo, HaOMMKEHUN) SIBISETHCS
TOYHUM! AJie X 11€ HEMOXKJIUBO!

Hwuxde HaBeneHo pe3ysnbTaTd NESKUX 3 CUMETPUYHUX JBOCTOPOHHIX METO/IIB

(Kamnaiina, 2021).
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Taoaunga 1

(anpoxcumanist pynkuii Xx— f(X) = 1/(1+x%) muoroutenom Jlarpan:xa)

1.524002791623014E-04 -1.525867380097745E-04
-4.221895839195966E-05 4.241425646611674E-05
2.072554063436982E-05 -2.091851856356186E-05
-1.339003505185232E-05 1.357404944957175E-05
1.040873778623830E-05 -1.057807993787296E-05
-9.473290130235235E-06 9.624941917363294E-06
1.015494924316851E-05 -1.028924275126020E-05
-1.334250356188615E-05 1.346209917163499E-05
2.382637834530410E-05 -2.393457089011619E-05
-7.892122792174661E-05 7.901820988587271E-05

-9.322942373657384E-08
9.764903707853989E-08
-9.648896459601985E-08
9.200719885971154E-08
-8.467107581733302E-08
7.582589356402991E-08
-6.714675404584369E-08
5.979780492992859E-08
-5.409627235053449E-08
4.849098211856528E-08

(Binkpura cucrema 11 Bysnis Uebnmosa na sinpisky [0, 1], £ =5-107%).

Taoauus 2

(anmpoxkcumanis pyHKIIl HEMOBHOI PALIOHAJBLHOK (PYHKIII€IO)

1.315664910350733E-07 -1.322125413594222E-07
-1.490444976326444E-07 1.496212540530450E-07
1.679972179147171E-07 -1.684739512342048E-07
-1.857816869232920E-07 1.861318548179725E-07
1.998192669105947E-07 -2.000298842119719E-07
-2.085558801212528E-07 2.086310715299078E-07
2.113273200876620E-07 -2.112921322350303E-07

-3.230251621744173E-10
2.883790983787549E-10
-2.383657715654408E-10
1.750848355186463E-10
-1.053095388670044E-10
3.759481614906690E-11
1.759481449425948E-11

(cucrema 11 Bysnis UeGnmosa 3 3akoHTypHUMH Bysnamu, £ =107).

Taoaunga 3

(anmpoxkcumanis GpyHKUil MOBHOI PalliOHAJBHOIO (PYHKIIEI0)

-2.797406750687514E-11 2.796873843635694E-11
-2.095035256388655E-11 2.094679985020775E-11
2.263789156131679E-11 -2.264499698867439E-11
1.826094830903457E-11 -1.826805373639218E-11
-1.641176083921891E-11 1.640287905502191E-11
-1.337419064384449E-11 1.337774335752329E-11
9.885425811262394E-12 -9.883649454422994E-12
7.833733661755105E-12 -7.828404591236904E-12
-4.394706820676220E-12 4.400035891194420E-12
-3.138822535220243E-12 3.138822535220243E-12

£=10"%).

-3.552713678800501E-15
-1.776356839400250E-15
-3.552713678800501E-15
-3.552713678800501E-15
-5.329070518200751E-15
1.776356839400250E-15
1.776356839400250E-15
3.552713678800501E-15
3.552713678800501E-15
0.000000000000000E+00

(cuctema By3iiB YeOMIIIOBA 3 3aKOHTYPHUMU BY3JIaMH, 8 OCHOBHHX, 7 I0IaTKOBHX BY3IIiB,

Taoauusa 4

(ampoxcHMaIisi JBOKPATHOTO HyJIsi PyHKIIT X > Sin % X)

7.352048006850631E-12 -7.370481612187230E-12

-9.216802668299273E-15

(cuctema 11 By3miB 3 CTaIMM KPOKOM, & = 10_6).
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Taoauuga 5

(ampoxkcuMauisa 4eTBepPTOI MOXiAHOI MHOTO4JIeHOM Jlarpan:ka)

-1.337772779657076E-04 1.337485658445825E-04
-4.133354948532286E-06 4.145513387232569E-06
4.095774866041957E-06 -4.102523153082238E-06
-2.921681980461166E-06 2.926820061310842E-06
2.758963356774835E-06 -2.764219706130611E-06
-3.543148260454210E-06 3.550319241818478E-06
4.502452462640250E-06 -4.515762306089854E-06
6.192318228770421E-05 -6.189175932902469E-05

-1.435606056254812E-08
6.079219350141329E-09
-3.374143520140649E-09
2.569040424837965E-09
-2.628174677887785E-09
3.585490682134207E-09
-6.654921724802421E-09
1.571147933976391E-08

(cucrema 11 Bysnis UeGuoBa 3 3akoHTypHAMH Bysiamu, £ =107).

Taoauusa 6

(anpoxcuM. nepuoi mMoXiIHOI HEMOBHOK PALiOHAJBbHOI0 PYHKIIIEI0)

-1.992291442931560E-09 1.998527898727787E-09
1.806855998154333E-09 -1.812356043018326E-09
-1.755423473248641E-09 1.760688816965228E-09
1.833937002260200E-09 -1.839302932182818E-09
-2.046426916813004E-09 2.052228165183578E-09
2.445720514998584E-09 -2.452536840280573E-09
-3.190496311589186E-09 3.199205012016648E-09
4.783457741019959E-09 -4.796377406357522E-09
-9.546769264012767E-09 9.572321491013724E-09

3.118172386962215E-12
-2.750022431996513E-12
2.632671858293634E-12
-2.682964961309153E-12
2.900568674135684E-12
-3.408162640994306E-12
4.354294702579864E-12
-6.459832668781473E-12
1.277611350047891E-11

(3axpuTa cuctema 11 Bysnis Yebnmosa, £ =107°).

BucnoBkn./Coclusions. HasuBatm MeToaM HEHACHYYBAaHUMH HEIOPEYHO,
OCKUIbKH, 32 TBEP)KCHHSIM aBTOpPIB, JaHI METOAM THUM TOYHIII, YUM TJIaIKIIIHHA

po3B’s30k 3anaui (babenko, 1981, I'aBpukos, 2019).

To 110 X, BUXOAUTH, SKIIO PO3B’A30K 3a/1a4l aHAIITUYHUN, TO HEHACUYyBaHUMN
Meron TouHmi? Ilporo He Moke OyTm. MeTomm AaHOTO KJIacy JOPEYHO Ha3BaTH
1HaKIIe, Tak o0 Ha3Ba BijoOpakasia ixHIO cyTh. CaMe roJIOBHE, HaOIUKEHI METOIN
BUMAararTh KOHTPOJIO JOCATHYTOI HUMH TOYHOCTI PE3YibTaTy.

[lboro Mo’kHa JOCSATTH Jnie JBOCTOpoHHIMU Merodamu (Kamaima, 1989,
2019, 2021 2023). Ile Butie npoigrocTpoBaHo B TabIUIAX. KOHTPOIH e TOYHOCTI 32
JIOTIOMOTOX0 METO/IIB Pa3HOTO MOPSAKY (SIK 11€ 3A1HCHEHO B (hOpPTpaH-MPOTraMi METOLY

Pynre - KyTu) He 1ae moBHOT rapaHTii.
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3BEPEKEHHSA EHEPI'II B HECTAIIIOHAPHUX IOJISAX 3A
JOITIOMOI'OI0O AATABATUYHOI'O IHBAPIAHTY

®ininenko Ipuna IBaniBHa

K.II.H., TOLUEHT

3anopi3bKuii Jep>KaBHUN MEIUYHUN YHIBEPCUTET
M. 3anopixoks, YKpaina

Jlynenko Bagum FOpiiioBu4

K.T.H., TOLEHT

KwuiBcbkuil HaIllOHAILHUIA YHIBEPCUTET
OyJIBHUIITBA 1 apXITEKTYpH

M. KuiB, Ykpaina

Beryn. YV crarmi AgeTalibHO  pO3MJISIHYTI  OCOOJMBOCTI  3aCTOCYBAHHS
aniabaTMYHUX 1HBApiaHTIB JJisi aHamizy pyXy CHCTEM, IO 3HaxXOJATbCS B
HecTanioHapHux nossix. [lokazaHo, mo 3 oxHOro OOKy 3Ha4YeHHS a/1adaTUYHUX
1HBapiaHTIB BU3HAYAETHCSA IUIOMICIO TiJ (DA30BOIO TPAEKTOPIEO, a 3 1HIIOrO
BIJTHOILIEHHSIM €HEprii CUCTEMHU [0 3HAY€HHs ii mapaMeTrpy, Lo Oe3rnocepeaHbO
BU3HAUa€ 3HAYEHHS M€l eHeprii. Y BUMAJKY OCHWISTOPIB TaKUM IapaMeTpoM €
gacToTa iX KonmBaHb. JloBemeHo, 1m0 aaiadaTuyHi iHBApiaHTH, MOAIOHO IO 3aKOHY
30epeKeHHs] eHeprii, BU3HAYAIOTh YMOBH CTIMKOTO CTaHy CHCTEMH, IO
MIATBEPAKYETHCS YMOBaMH KBaHTyBaHHs bopa-3oMmmenbdenba, siki, B CBOIO YEpry,
BUIUTMBAIOTH 13 BU3HAYEHHS a/11a0aTUYHOTO 1HBAPIaHTYy.

Mera poGorn. Metoro pobotu € noBeAeHHs (akTy, 10 ajaiadaTU4HI
1HBaplaHTH, MOAIOHO A0 3aKOHY 30€pEKEHHsI €Heprii, BU3HAYAIOTh YMOBU CTIHKOIO
CTaHy CHUCTEMH, 1110 MIATBEPIKYETbCSI YMOBaMU KBaHTyBaHHs1 bopa-3ommenbdenbia,
K1, B CBOIO YEPTY, BUTUIMBAIOTH 13 BUBHAUEHHS aJ11a0aTUYHOIrO 1HBApIaHTY.

Marepianu Ta meroau. ICHye psAl HayKOBO-IPAKTUYHUX Ta MPUKIATHUX
3a/lay, 30KpeMa NpH BUBUYEHHI PyXy MEXaHIYHHUX CHUCTEM, BUPIIICHHS SKHUX MOXKE
OyTH 3HailIecHO JMIlIe 3a YMOBM BHUKOPHCTAHHS  3aKOHIB  30€peKEHHS.
3aranbHOBITOMHUM MPUKIIAOM HaOUIBII YHIBEPCAIbHOIO TAKOTO 3aKOHY B MEXaHiIll

€ 3aKOH 30epeXeHHs MOBHOI MeXaHI4HO1 eHeprii. Big3zHaunmMo, SIKIo cuctemMa He €
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3aMKHYTOIO, 3aKOH 30€peXeHHsI MEXaHIuHO1 eHeprii He Moxe OyTu 3acTocoBaHuM. B
MepIry 4Yepry Iie TOB’sI3aHO 3 TMOPYIICHHSIM YMOBH 3aMKHYTOCTI cuctemu. [1] B
SAKOCT1 HAUTIPOCTIIIUX MPUKIIAIB TAKUX CUCTEMHU MOXHA PO3IIISIaTH MaTeMaTHYHHM
MasiITHUK, B AIKOMY JIOBXKMHA TIABICY TATApL 3MIHIOETHCS B 4aci, (PI3UUHUI MAaATHUK,
YU TUIO 110 00ePTAETHCS, B IMPOIIECI PyXY SKOTO 3MIHIOETHCS PO3IOIII Mac, a OTXKE 1
MOMEHT 1HEpIlii, YU 3MIHY »KOPCTKOCTI Je(OpMOBAHOTO Tijla MPH HEIUIACTUYHHUX
nedopmarisx. bimTelmn CKIaTHUMH TPUKIAAAMH  CHCTEM, B SKHX 30BHIIIHIN
HECTaI[lOHAPHUM BIJIUB OOYMOBIIIOE XaOTUYHY AMHAMIKY PO3BHUTKY IPOIIECY, € PyX
IJTa3MU B MarHiTHOMY TIOJI1 — SIBUIIE MIBHIYHOTO CSHBa, MPOIECH YTPUMAHHS IIa3MU
B TCPMOSIIEPHUX PEAKTOPAX, TOIIO. [2]

VY pamkax teopeTruuHoi (Hi3uKU po3pOOICHO OKPEMUM MIIX1I ISt TOCIIIKEHHS
anlabaTMYHUX KBa3iCTal[lOHAPHUX MPOLECIB B CHUCTEMax 13 3MIHHUMU B dHacl
rapaMeTpaMH, 10 00yYMOBIIIOE TIOPYIIIEHHS 3aKOHY 30epexkeHHs eHeprii. Llei miaxin
0a3yeTbcsi Ha BBEJICHHI TOHATTS aJ1a0aTUYHOrO I1HBApIaHTy Ta MOXKe OyTH
aJanTOBaHMI 10 KypciB 3araibHOL (PI3UKH SIK B CEPEAHIN TaK 1 BULIN IKOJII.

Sk BimoMo, [2] HaWOLIBIN 3arajJlbHUM 3aKOHOM MEXaHIKH, IO IIOB'SI3ye€
TPAEKTOPIIO PYXy CUCTEMU 13 3aKOHOM 30€pEKEHHsI €Heprii € MPUHIUIT HalMEHIIO1
nii. el mpuHuMn Hakiamae Ha O€3/Y MOXKJIMBUX TPAEKTOPIA MEBHI OOMEXECHHS,
MOB'A3aHI 3 BUMOTOI0 BUKOHAHHS 3aKOHY 30€peXeHHSI €Heprii, IMIMYJIbCY 1 MOMEHTY

IMITyJIbCY Ta BU3HAYA€ JIHMCHY TPAEKTOPIIO CUCTEMH, KOJIU PYyX BIIOYBAETHCS MIXK

(2)

1 . .
JBOMa 3aJJaHUMU y3araJIbHEHUMU KOOPAUHATAMU q( ), g'”’, skl cucTeMa Mae€ B 3a/1aHl1

MoMeHTH 4acy t, 1 t,. Jliero myis ofHiel MarepiaabHOI TOYKH, B I[bOMY BHUIIAJIKY €

IHTErpal, 10 Ma€e po3MIpHICTb eHepris-dac (x-c)
2 2
mv
s=[""gt.
1 2

CyTT€BO CHOPOCTUTH aHANI3 PYXy CHUCTEMU MaTeplaJbHUX TOYOK, IO
onucyetbcss 3N 3HaduenHsmu koopauHat ( 1 3N 3HaueHHsmu mBHIKocTed ( (abo
IMITyJIbCIB P), BAAETHCS 3a paxyHOK BBeleHHS 6N-BUMIpHOTO (pa30BOro MpOCTIPY

IMITyJIBCIB P=M( 1 KOOpAUHAT (, B SKOMY PO3MIPHICTh y3arajJbHEHUX IMITYJIbCIB 1
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koopauHat aopiBHOE 3N koxHa. Bigznaunmo, mo iHTErpaa Aii y 1bOMYy BUMAAKY
TUTSL OZTHIET MaTEP1aIbHOT TOUYKH MA€ BUTJIS
So = pdq.

Komu enepris cucteMu He 30epira€TbCs B 4aci, JOCHIIUTH i1 TMOBEAIHKY
BJIAETHCS Y BUMIAAKY 3aCTOCYBaHHS a11ab0aTUYHOTO 1HBapiaHTa, 1[0 Y IEBHOMY CEHCI €
aNbTEPHATHUBOIO 3aKOHY 30epekeHHs eHeprii. OCHOBHOIO YMOBOIO JJii BBEICHHS
a71a0aTUYHOTO 1HBapiaHTa € 3aJCKHICTh BJIACTUBOCTEM CHUCTEMH BIJl JCSKOTO
napaMmeTpa, 10 3MIHIOEThCS B Yacl CHHXPOHHO 13 3MiHOI0 eHeprii. [Ipunmyctumo, o
3aMKHyTa CUCTeMa Mae eHeprito — E , 3HaueHHsa sKO1 3aleXuTh BiJl JIEIKOTO
napameTpa — A, 1110, B CBOIO Yepry, € BU3HAYAJIbHUM JIJISi BJIACTUBOCTEH CHCTEMH.
PosrasiHeMo BUIAAOK, KOJM MapaMmeTp A MiJ BIUIMBOM SKUX-HEOyAb 30BHILIHIX
MPUYHH, TIOBUIBHO (a11a0aTHYHO) 3MiHIOETbCS B yaci. [Ipu 1iboMy 1aHa cuctema Bike
He Oyne 3aMKHYTOIO 1 11 eHepria E He 30epiraerbes. SAkino mapaMmerp A 3MIHIOETHCS

MOBLJIBHO, TO MOKHA CTBEP/KYBaTH, IO CHUHXPOHHO 13 3MIHOIO A MIHSETBCS 1
€Hepris, 1 ToAl MWBUAKICTb 3MIHU €HEeprii m OyJe MponopUIiHOI MIBUAKOCTI ot

3MiHu mlapamerpa A [3]
dE _ds
dt dt

Po3B’s130k audepenuiitnoro piBHaHHS (1) mokasye, 1m0 3a TaKMX YMOB ICHYE

1)

koMmOiHanis E 1 A, sika 3aiumaeThcst MOCTIMHOO B yacl rpu 3MiHi E Ta A
E
— =const .
A

Kom6Ginariro eneprii E 1 mapametpa A, 10 3a1HIIA€THCS HE3MIHHOKO TIPH 3MiH1
CTaHy CHCTEMH, HA3MBAIOTh aJ(ia0aTHYHUM IHBAPIaHTOM CHUCTEMH. Y BHUIAJKY
3aMKHYTOTO PyXY, KOJHU TpaeKTopis y (a3oBOMY IPOCTOPiI € 3aMKHYTOI KPHUBOIO,

aniabaTUYHUN 1HBapiaHT J BU3HAYAE€THCA KPYTOBUM IHTETpaJIoM Bij Jii S
J= i§ pdq = const ,
27

KU PO3PAaXOBYETHCS B3JIOBXK TPAEKTOPIT pyXy MpH 3aaHuX 3HAUeHHX E 1 A.
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3HaiiieMo  amiabaTUYHWM  1HBapiaHT JUIsi TapMOHIMHOTO  OCIMIISTOPA,
HAIMPUKJIA] MAaTEeMaTHYHOTO MAasTHUKA, JUIsI 4OTO mepeiaeMo y ¢a3oBY IUIONIUHY
iMnynbsciB Ta koopauHat (P,(). IloBHa eHepris Takoro OCHHJIATOpPA CKIAJA€ThCA 3

KIHETUYHOI Ta IOTECHITIAIBHOI EHepPTii:

c_ mv? . mogq” _ p? . mwiq?
2 2 2m 2

Ie M —wmaca Tarapus;
V — JliHIIHA MIBUJKICTh PyXy MasTHUKA;
0y — LMKJI1YHA 4aCTOTa KOJIMBAHb;
( — y3arajbHEHa KOOpJAHHAaTa KOJIMBAHb,
P — IMIyJIbC TATApIIS.
AniabaTuuHuii iHBapiaHT BH3HAYaeThcA IUIomero dasoBoro mpoctopy (p,q)

Ml 3aMKHYTOIO (ha30BOIO0 TpaekTopiero. Da3oBy TPAEKTOPIIO PYXy OCHUIATOpA

OTPUMAEMO TIPU MEPETBOPEHHI (2) 10 BUIY:

2 2,2
Me
S L

1,
2mE 2E
sIKa Ma€ BUTJISAJ PIBHSHHS €JIirca
2 2
P q _
—2 + —2 = 1
a b
3 MMBOCAMH
) 2E
a=+2mE 1 b= —
ma)o

[1noma eninca npomnopiiiHa aaiadaTHYHOMY 1HBap1aHTy

SO:§pdq:nab:2nE:27d.
[0

3BiJIKM 3HAXOAUMO aJia0aTUYHUN 1HBApIaHT OCIIUJISITOpA

J = E_ const . (2)
Wo

AniabatrdHa 1HBapiaHTHICTH 111€1 BETMYUHU O3HAYAE, IO IMPU TMOBLIBHIN 3MiH1
Y4aCTOTH OCLUIIATOPA ( HOro eHepris E 3MIHIOEThCS MPONOPLINHO YaCTOTI @y
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E, _o

E, o,

TakK, 1110 aa1adaTUYHUM 1HBApiaHT J 3aJUIIAETHCS MPU [IbOMY HE3MIHHUM.
Pe3yabTaT Ta 00roBopeHHs. 3aranpHa Gopmysa aaiabaTUYHOTO 1HBAPIAHTY
(2) nerxko HaOyBa€ KOHKPETHOTO CEHCY IICIIA MiACTAHOBKY B Hel BIANOBITHUX BUpa3iB
JUTSIT 9aCTOTH KOJMBaHb. Tak sl MaTeMaTUYHOTrOo, (I3UYHOTO Ta MPYKHHHOTO

MasTHHUKIB 3HAYCHHSI a/11a0aTHYHOTO 1HBAPIaHTY JOPiBHIOE:

E £ = const , (3)
g

E |-~ const , (4)
mga

E\/g = const (5)

ne | — nomxuHa miaBicy;

| — MoMmeHT iHepIii;

a — BIJICTaHb MIXK TOYKOIO Mi/IBICY 1 IIEHTPOM 1HEPIIIi,

g — IPUCKOPEHHS BUIHHOTO TaJIIHHS,

K — 5KOpCTKICTh MPYKUHH.

OTxe, B yMOBax He30epeKEeHHS €HEeprii MasTHUKAa MOXKIJIMBE 30€pe’KEeHHS
amiabarnunux 1HBapiaHTiB (3) — (5), 3aCTOCYBaHHA SAKUX MOXJIHMBE 3a YMOBH

NOBIJIBHOI 3MIHM IapaMETPiB MasgTHUKA — 4acTOTH @, abo mepiogy T,, abo, mio

€KBIBAJICHTHO, IPHU a11a0aTH4HIM 3MiH1 (DI3MYHUX BIACTUBOCTEH MAsSTHUKIB JTOBXKHHHU
MIJBICY, PO3MOJAUTY Mac, KOPCTKOCTI MPYKUHHU, a00 MapameTpiB, 110 BU3HAYAIOTh
BJIACTUBOCTI CHUCTEMH, B SKIH 3HAXOASATHCS MAsSTHUKH, — TPUCKOPEHHS BIJIHLHOTO

najgiHHg ¢, macu M, Ttemmeparypu T, fKi ONOCEPEIKOBAaHO BIUIMBAIOTh HA

KOPCTKICTh MPYKUHH, IOBKUHY MiABICY, MOJOKEHHS UEHTPY 1HEPIIli, TOILIO.
[TonaTTs aniabaTUYHOrO 1HBAPIAHTY € KJIFOYOBUM IIpU (GOPMYIIFOBAHHI MPABUI

KBaHTyBaHHs1 bopa-3oMmMepdenbaa. Po3riasiHeMo pyx enekTpoHa, 10 3HaXOAUTHCS B

1€

OJHOMIpHIM mNoTeHU1anbHIA AMil. [loBHa eHepris yacTuHkM JopiBHIOE — E,

MEHIIIOIO 3a TOTEHIIaIbHUI 0ap’ep (puc. 1). A oTKe 4acTHHKA 31MCHIOE KOJTUBAHHS
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HABKOJIO MOJIOKEHHS CTIHKO1 piBHOBaru. ®a3oBa TpaekTopisi pyXy YaCTUHKH B I[LOMY

BUIIAJIKY € 3aMKHYTOI KPUBOIO.

U(x),

Pucynok 1. Pyx 4acTHHKH B NOTEeHUiaAbHIA AMi

2,2
. . My X
Y Bumagky, fKmo mnoTeHmianeHa emepria U (X)= 20 , TO (pa3zoBa
2 22 2 2
. . Mg X X
TPAEKTOpiss € elincoM (PUCYHOK 2) 2p + 20 =E abo p—2+b—2:1, ne
a

a=+2mE, b= 2E2 .

ma)o

PucyHnok 2. ®a30Ba TPaEKTOPiA TApMOHIYHOI0 OCHHJIATOPA

[Tnomra mig ¢pa30BOO TPAEKTOPIEIO TOPIBHIOE:

J=S,=9 p(x)dx:(n +%)1 =E (n=0212,..), (6)

ne h— nmocriiina [Tnanka.
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Tak sk mpu mepexoji 13 €HepreTUHYHOro CTaHy N B cTaH N+1 muroma mifg
ha30BOI0 TPAEKTOPIEIO 301TBIIYETHCS HAa N, TO MOKHA CTBEPIKYBATH, IO KOXKHOMY
KBaHTOBOMY CTaHy YaCTHHKH BiAIOBiae Ha (a30Bil IUIOMIMHI KOMipKa 1iomieioh. Y

BUMAJKY pyXy YaCTUHKA B TPUMIPHOMY IMPOCTOPI OYEBHIHO, IO KOXKHOMY

KBAaHTOBOMY CTaHy Oyji€ BIJIOBIIaTH KOMIpKa 00’ €MOM h?, Bupas (6) poskpuBae
CEHC TIOHSTTS KBaHTyBaHHs, 1[0 Oyno BBeaeHo IlmaHkoMm, Ta 3riAHO 3 SIKUM
HAaMEHIIIOI0 MOXJIMBOIO TIOPINE0 €HEeprii, TOOTO KBAHTOM EHEpPrii, € KBaHT mii,
3HAQYCHHS SAKOTO € IIPOMOPIIMHUM a1la0aTHYHOMY 1HBapIaHTY.

BucnoBku. [ToBepxHeBe po3yMiHHA 3aKOHY 30€peKEHHS €HEpTii Ay)Ke 4acTo
MPU3BOJUTH /10 MOT0 MOMMJIKOBOTO TPAaKTyBaHHSA Ta CIPOO CTBOPEHHS «BIYHOTOM
neuryHa. CKIagHICTh Ta HEOJHO3HAYHICTh 3aKOHIB 30EpEeKCHHS BHMAarae Bij
BHUKJIaJja4ya OCOOJIMBOTO MIAXOAY 10 iX BUKIaJNeHHS. OuUeBUAHO, IO HapsAIy 3
TPAAUIIITHUM X BUKJIAJOM, CIIiJl PO3IVISHYTH BUMAJKH, KOJU €HEPris HE3aMKHYTHUX
cucteM He 30epiraerbcs. Tofl, 32 YMOBH MOBUIBHOI 3MIHM IapaMeTpiB CHCTEMHU
YacTOTH KOJMBaHb ® abo mepiogy T, 10 €KBIBAJIGHTHO ajia0aTU4HIA 3MiHI iX
(GI3UYHUX BJIACTUBOCTEH MOXKIIMBE 30€pexeHHs ajiladaTUYHUX I1HBApIlaHTIB, SKI €
CBOEPIIHUM  E€KBIBAJIGHTOM 3aKOHy 30€pekeHHs eHeprii. 3HaloMCTBO 13
aziabaTHYHUMHM 1HBapiaHTaMU JIO3BOJISIE JOCSTTH OLTBIN TJIMOOKOTO Ta TapMOHIHHOTO
PO3YyMIHHS CTYyJIC€HTaMH OJTHOTO 13 OCHOBHMX 3aKOHIB (PI3MKU — 3aKOHY 30epeKeHHS

€HEeprli.

CIIMCOK BUKOPUCTAHMUX JI’KEPEJI
1. JI. Jlannay, E. Jludgmmun. Mexanuka. Dnexkrpoaunamuka. Kpatkuit kypc
Teopernueckon pusuku. — M: Hayka, 1969.
2. A. JluxtenOepr. JluHamuka yactuil B (pa3oBOM MpocTpaHCTBE. — M:

Atommzpaar, 1972.
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ARCHITECTURE

OTPUMAHHS [IU®POBOI MOJIEJI MICIIEBOCTI
3 BIUIKPUTHX JUKEPEJ

AsaeeBa Harauis IOpiiBHa

npodecop xkadenpu
apXITEKTypHO-TIPOEKTHOI CIIPABH

KaHJUAaT apXITeKTypH, JOLUEHT

Meuroc JIroamuiaa BaJsiepiiBHa

CTYIEHT- Marictp

BinokpemieHuil CTpyKTYpHUI H1APO3/1IT
«lHCTUTYT 1HHOBALIMHOT OCBITH KHiBChKOTO
HanioHanbHOT0O yHIBEpCHTETY

OyZIBHHUIITBA 1 apXITEKTYPH»

M. KuiB, Ykpaina

Auexcanap Muxaisnosud Yyumai
KaHJUaT TEXHIYHUX HAyK, CT. BUKJIaga4
YepuikoB KoctssaTun I'puroposuyd
CTYJI€HT- MaricTp

Onecbka gepkaBHa akageMis

OyIIBHUIITBA Ta apXiTeKkTypHu, M. Oxeca, YkpaiHna

Berym./Introductions.  CraTTst  TpUCBSYCHA  aKTYaJIbHOMY  ITUTaHHIO

OTpUMaHHA MMEAPOBUX JAHUX MICIEBOCTI JUISI TOAAQIBIIOT0 BHKOPUCTAHHS Y

apXITEKTYpHOMY IPOCKTYyBaHHI. BUpillIeHO CKOPUCTATUCH AEKIIBKOMA MPOrPaMHUMU

MPOJIYKTaMHU Ta yB’SI3aTH iX Mk COOO00 Ui OLIBII SIKICHOTO PE3YJIbTATY.

Kimouosi ciosa./Keywords. BIM, wmicuesicts, Mofenb, penbed, cucremMu

aBromaTtuzoBaHoro npoektyBaHHs (CAIIP), mapamerpu, 3D MoaentoBaHHS.

ITocranoBka npodJsemu./Formulation of the problem. Bukopucranus nanux

3 BIAKPUTHX JIKEpeN O JUISHII NPOEKTYBaHHS € HAWTOJOBHINIOK YMOBOKO Jis
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yCHIIIHOI peanizaiii OyaiBensHoro npoekry. Ha XKanb B Ykpaini Hemae qocTaTHBOT
KUIBKOCTI 0a3 Ta peecTpiB J€ MOXHA 3HAWTHU aKTyajbHI ITU(POBI JaHl MPO JISHKY
(11 BUCOTHI BIAMITKH, JOPOTH, CYyCiIHI OymiBIi, IHKEHEPHI MEPEXi, AepeBa Ta 1HIIE).
Jliist iX oTpuMaHHs Tpeba BUKOPUCTOBYBATH pi3HI mporpamui komiuiekcu (CAIIP) Ta
HAJIAIITOBYBATH MK HUMH 3B’ SI3KH.

Mera po6oru./Aim. Meta poOoTu moJsArae B PO3TJsiAl METOMIB OTPUMAaHHS
MppoBUX AaHUX MPO IUISHKY: i1 penbedi, Joporax, CycigHix OyAuHKaxX Ta 1HIIHX
JaHUX SKI MOXKHA 3HANTH y BIAKPUTHX JPKEpelsax, 10 HEOJAMIHHO OyJ]ieé KOPUCHO Ta
aKTyaJIbHO TIpH po3po0iri mpoekTy (ctamii «EIl — Ecki3He npoekTyBaHHs), Ta HaJ1acTh
3MOTY 3MEHIIUTH KIJTbKICTh TOMUJIOK TIPH PO3pOOIII TPOEKTY.

Buknan ocHoBHoro marepiany./Presenting main material. /1 otpumanns
SKICHOI IUGPOBOI MOEII MICIEBOCTI MOTPIOHO BHUKOHATH JCKUJIbKAa KPOKIB SIKI
OTMCaHI1 HIKYE.

1. Otpumanns «3oMku SRTM» (moaens penbedy) [1]:

Jns  1mporo HaM  MOTPIOHO TEPUTH HA CTOPIHKY 3a TOCHJIAHHSIM:
https://srtm.csi.cgiar.org/srtmdata/

Ha miit cropiHmi mnoTpiOHO BUOpaTH MOTPIOHY «IUIUTKY» (Micie Je
3HAXOAMUTHCS MINISHKA) Ta hopMaT JaHUX. 3aBaHTAKHUTHU apXiB B sIKOMY Oyne Habip
darinie tamy “koopauHaTH.hgt”. 3HaXoaAMMO TOH B SIKOMY € Baili KoopawHath (iX
MO>KHA TIOJUBUTUCS Ha TYTJI Mari).

2.  Hanamrysanus 38°s13ky CAIIP «InfraWorksy + ta «3itomxku SRTM»:

Jns 1mporo mNOTPIOHO CTBOPUTHM HOBUM NPOEKT Ta HaJIAWITyBaTH MHOro
koopauHatu (Ykpaidnceka 30Ha 11e “UCS-2000.Bama 30Ha”). Ilicna HamamTyBaHHS
MOJKHa iMmopTyBatu ¢aiin 3 kpoky Nel sik pactpose 300pakensst (hgt e pactp), npu
BHOOP1 KOOPAUHAT 300pakeHHs 3amuiaemMo cucremy LL84.

3. Bukopucranus nporpamuoro komiiekcy «SAS Planety [2]:

[lepmr 3a Bce HaM MOTPIOHO CKayaTH (YM OHOBUTH) IPOrpamy A0 OCTaHHBOI
Bepcii 3a MOCUJIaHHSM:

https://www.sasgis.org/download/

Y OcCHOBHOMY BIKHI MporpamMu MOTpIOHO 3HAUTH HEOOXiAy HAUIAHKY Ta
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BUTPY3UTH ii TeKcTypy y 18-my macmTabl (BHYTpIlIHIA MacmTad MporpamMHOTO
KOMILIEKCY), popMat BUBAaHTKEHHS «.1if».

4.  HanamryBanus 3B’s3ky CAIIP «InfraWorks» [3] Ta Ttekcrtypu 3
nporpamu «SAS Planety:

BiakpuBaemo npoekt 3 kpoky No2 Ta iMOOPTYyEMO TEKCTYPY (SIK pacTp) 3 KpOKy
Ne3, cucremy koopamHat 300pakeHHs 3anumaemMo «LL84». Ilicma immopty
300pakeHHsI MOJIE b MOTPIOHO 00p13aTH 10 HEOOXITHUX PO3MIPIB.

S. Hanamrysanns 38’ s13ky CAIIP «InfraWorks» Ta «Civil 3D» [4]:

Ha mpoMy kpoky moTpiOHO HajamTyBaTH «MamiHr» mnapamerpiB. KigbkicTb
naHuX (TmapameTpiB) SKI MOXKHA 3aBaHTAXKUTHU JIy>KEe BEJIMKa, B 1[I T€31 MU OMUIIIEMO
3araJJbHUN METO.I:

[TorpiOHO cTBOpUTH HOBY Mozenb B «InfraWorks», mam ekcrnopryBatu ii y
«Civil 3D» (y MeTpuuHi# cucteMi), HiCis HaJIamTOByeEMO HOBY 0a3y maanux y «Civil
3D» Ta migkmoyaemo a0 6aszu «InfraWorksy ne BcTaHOBIIOEMO MOTPIOHI aTPUOYTH,
Ha X OCHOB1 OTPUMYEMO TOTPIOHI eleMeHTH. J[all eKCIopTyeEMO yCi €JIEMEHTH Ta iX
nani y ¢popmat «.Sdfy (kpame podutn Ha koxHUU aTpiOyT HOBH (aiin .Sdf). [Ticis
EKCTIOPTY BiIKPUBAEMO poOouy Mojenb 3 mary Ned ta migkimodaemo daiin(u) «.sdf»
Ta 3aiiMaeMoCs MalMHTOM TapameTpiB 00 oTpumatu «3 Dy reomeTpiro Ha X OCHOBI.
Jlam mpoBOAMMO PI3HI HalAITyBaHHS BIOOOpaK€HHS OYIMHKIB, JOPIT Ta IHIIUX
00'eKTIB sIKI BM XOoueTe MOOyAyBaTH, TaKoX 3a OaxaHHSIM MOXHa 3poOUTH

knacudikariro nmux 06’extiB (Puc. 1).

(T ey
o - -"-‘ ks

4 m\m\ﬁm,'

N %

L

Puc. 1 OTrpumana moaesib MiceBOCTi
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BucuoBku./Conclusions.
BukopucranHs I11bOro METOAY JIO3BOJINTh 3HANTH SKICHY 1HGOpMaIlIO 3
BIIKpUTHX JDKEpeN Ta CTBOPUTH «3D» Mojenb MICIEBOCTI 3 BiIOOpaKEHHS yCiel

He0OX11HO1 1H(GOPMAITIO IS IMOJAIBIIOT0 BUKOPCTAaHHS Y €CKI3HOMY ITPOCKTYBaHHI.
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CTapIIAi BUKJIAJaY,

Koportkix AuTon IlerpoBuy,
MaricTpaHT,

XapKiBChKHMM HAIllOHATBLHUNA YHIBEPCUTET,
MICBKOTO TOCITO/IapCTBA IMEHI,

O. M. bekerona,

M. XapkiB, YKpaiHa.

Beryn. Ha crorogni Bce O11bII aKTyalbHUM JIJIs1 MICTSIH CTa€ MEepeCcyBaHHs Ha
BEJIOCHUIIEAAX, IKUH CTAa€ OJHHUM 13 €JIEMEHTIB CTaJIOl MOOIJIBHOCTI HaceJIeHHs. BiH He
nmoTpedye TMaauBa, a TOMY HE BIUIMBAE HA CTaH HABKOJHWIITHHOTO CEPEIOBHINA Ta
CaHITApHUM CTaH MICBKOI TepuTopii. Bemocumnenna iH@pacTpykTypa He MOTpedye
BEJIMKHX 32 PO3MIpamMH €JIeMEHTIB (CMYT pyXy, MiCIlb JJI MapKyBaHHS TOIO). Takuii
aTbTEPHATUBHUI BUJ MICHKOTO TPAHCTIOPTY MO3WUTHUBHO BIUTMBA€ Ha (Pi3MYHUN CTaH
JIOJIMHM, SIKICTh JKHTTS y MicTax 1 0e3meKy JOpOKHbOro pyxy. Tomy Bce dacTiiie
BUHHMKA€E TMHTAHHS MIOM0 3a0€3MedYeHHS ONTUMAJIbHOI B3a€EMOJIi BEJIOCHIIEIHOTO
TPAHCHOPTY 3 IHIIMMU BUAAMH MICBKOTO TPaHCIOPTY, 32 JOMOMOTOIO SIKUX 3aXOJIIB
Ta TPUAOMIB YAOCKOHAIIOBATH Ta PO3BUBATH CHUCTEMY BEIIOCHUIIEIHOTO PYXY,
IPOMAaJICBKOTO BEJIOTPOKATY TOIIIO.

Mera poGoru. JlocmiauTu Ta TMpoaHANI3yBaTH MOMJIMBICTH OpraHizaiii
BEJIOCUNEHOIO pPyXy Ta BeNolH(PACTPyKTypH, SK OJHOIO 3 HANpsAMKIB
YIOCKOHAJICHHS TPAHCTIOPTHOT CUCTEMH BEJIMKOTO MICTa.

Marepiaiu Ta MeToau. AHaii3 MPOBOJAUBCS Ha OCHOBI YNHHUX HOPMATHUBHUX
Ta NpaBOBUX JTOKyMeHTIB, 30kpema JIBH b.2.2-12:2018. IlnanyBanHs i1 3a0yaoBa
tepuropiit; JBH B.2.3.5:2018. Bymuumi Ta goporn HaceneHUX IYyHKTIB,
JIbH b.2.2-5:2011 bnaroyctpiii teputopiif; 3akon Ykpainu «IIpo aBTomMoOuTBHI
noporu»; IlocranoBa KaGinery wminicTpiB Ykpainu Big 10.10.01 Ne 1306 «IIpo

[IpaBuna mOpOXHHOTO PyXy» Ta iHIII. BUKOPUCTaHO 3arajdbHOHAYKOBI KOHIICTIIII],
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CUCTEMHMH MiAXiA [0 pO3pOOKKM BeJIOCUIleAHOI 1HPPACTPYKTYpH, 110 Oyiu
3aMpoNOHOBAHI PI3HUMHU HAYKOBISIMH Ta (haxiBISIMHU.

Pe3yabTaTtu Ta 00roBopeHHs. Benocunen, Sk 1HAUBIAyaIbHUN TPAaHCTIOPTHUI
3aci0 mepecyBaHHs, IOLIJIBHO BHKOPHUCTOBYBAaTM B HACENEHUX ITyHKTax Ta Ha
OPUJIETTIUX A0 HUX TEPUTOPIAX ISl PETYNISIPHUX TPAHCHOPTHUX MOI3I0K B MICIb
OPOKMBAHHS IO MICIb TSXKIHHS, a TAKOXK MOi3/10K 3 peKpealiiHUMH, TYPpUCTUUHUMU
Ta TPOTYISIHKOBUMHU IIUIIMH Y MICI, IO PO3MIIIEHI y MeXax wmicta abo Ha
PUMICHKUX TEPUTOPISIX.

HamionanesHa TpaHncnopTHa crTpateris Ykpainu 10 2030 poxky omHuM 3
OCHOBHMX 3aB/IaHb BH3HAUWJIA PO3BUTOK 1H(PACTPYKTYpU IJIsl PyXy BEJIOCHUIIEMIB,
BIIPOBA/KEHHS CUCTEM I'POMAJICBKOI'O IPOKATY BEJIOCHUIIE/IIB TOILO.

Benocunenna iHgpacTpykTypa — 1€ Mepexa BeJIOCUIICTHUX MapIIPyTiB
(cucTtema BeJIOOPIKOK a00 BEIOCMYT), 00’ €KTIB CEpBICY (MICIIS BIIMIOYMHKY, ITYHKTH
IpOKaTy Ta CHUCTEMa MIATPUMKH 1 PO3BUTKY BEJOCHUIIETHOIO PYyXY), 3aco0iB
opratizailii pyxy (BeJOMapKOBKH, MOKAKUYUKH, CHEIlabHI CBITIIOPOpU Ta TOPOKHI
3HAKH JIJIs1 BEJIOCUTIEANCTIB), HEOOXITHUX JJIsl 3DYYHOTO Ta OE3MEeUHOT0 MepecyBaHHs
BEJIOCUIIE/IMCTIB, 30KpEMa TaKl €IEMEHTH K1 3a0€31eUyI0Th SIKICHE (DYHKIIIOHYBaHHS
BEJIOCUTIETHOTO TPAHCTIOPTY B MICTI.

Pe3ynpTaToM MHUTICHOTO Ta pAIllOHAIBHOTO TIOEIHAHHA PI3HUX MICHKUX
MJIaHYBAJIBHUX €JIEMEHTIB, 30KpEMa BEJIOCUIIEAHUX JTIOPIKOK, CMYT, PI3HUX JAUISTHOK B
MeXKaxX HaceJICHOTO MyHKTY, 1[0 MOXYTh OyTH MpU3HAUEH1 AJI PyXY BEJIOCUIIEANCTIB,
BEJIOCUIICHUX TEpei3IiB Ha TPAHCIOPTHUX PO3B’S3KaX, IO OB SA3YIOTh OCHOBHI
00’€KkTH MicTa, Ooro paiiloHM abo 3aMiCbKl TEPUTOpIi, CTaHE JIOT14YHA Ta Oe3MedyHa
CHCTEMa BEJIOCUTIETHUX MapIIPYTiB.

3rinno 3 JBH B.2.3.5:2018 enemeHTH BenocHNenHoi iHQPACTPYKTYpH
PEKOMEHIYEThCS BIAIITOBYBAaTH Ha TEPUTOPISAX KUTIOBUX, MPOMHUCIOBUX PaANOHIB,
00’€KTIB MacoBOT'O Bi/IBIIyBaHHS, KOMyHAJIbHO-CKJIAJICHKIX 30H, HA BYJIMIISIX PI3HUX
KaTeropi. Y 3aJIe)KHOCTI BijJ KaTeropiil BYJHIlb 1 JAOPIT BU3HAYAIOTHCS BIAMOBIIHI
dopMu opranizamii BEJOCHIIETHOTO pyXy B HaceleHuX myHKTax. [Ipum mpomy

BEJIOJIOPIKKM MOXKYTh YJAIITOBYBATHCS Ha Oyab SKUX MaricTpaisiX; BEJIOCMYTHU
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OpraHi30BYIOTbCS HA MAariCTpajisix PEryJlbOBaHOTO PyXy, Ha BYJIMIIIX 1 JOporax
MICIIEBOTO 3HAYCHHS Ta Ha MIMIOXIAHUX BYJUIAX; BEJOMIIIOXIAHI JOPDKKH — Ha
MAaricTpajisix 3araJilbHOMICHKOTO 3HA4YEeHHS Ta Ha MIMIOXIIHMX BYJHWLAX; 3MIIIaHUN
PYX JOIYCKA€EThCSI OPraHi30BYBaTH Ha BYJIMIIX Ta JOpPOrax MICIIEBOTO 3HAYEHHS Ta
poi3Jax.

PizHi ¢opmu opranizaiii BEJIOCHIEAHOTO PYXy MalwTh CBOi KOHKPETHI
HOPMATHBHI po3Mipu (IIUPUHA CMYTH BEJIOCHIICIHOTO PyXY, 30KpeMa B yMOBax
PEKOHCTPYKIIii), KOHCTPYKTHBHI OCOOJIUBOCTI (OJTHO- YU JBOCTOPOHHIN PyX, B MEXKax
MPOi3HOT YAaCTHHM BYJIHII, TPOTyapy YM OKPEMO) Ta YMOBH O€3MeKH (BJIAIITYBAaHHS
MIMIOX1AHOTO TMEpexXoay B TMOEJHAHHI 3 BEJIOCHUIECAHUM IMEpPEei3 oM, CIeliabH1
CBITIIO(OpHU, BCTAHOBJIEHHS 3a00pPOHHMUX a00 JTO3BUIBHHMX JOPOXKHIX 3HAKIB TOIIO).
3acTOCyBaHHSI TOTO YM IHILOIO €JIeMEHTY (OpMHU Oprasizauii BEJOCUIEIHOIO PYyXY
MOBMHHO YPaxOBYBaTH TaKOX PO3PaXYHKOBI MOKA3HUKH IHTEHCHBHOCTI PyXy Ta
MPOITYCKHOI 3IaTHOCTI BEJTOCUIIEHOTO HUISIXY.

Bupimryroun nuTaHHs opraHizailii BeJOCHUIETHOT 1HPPACTPYKTypU, BUHUKAE
psia mpobJieM 1 MepIl 3a BCe 1€ CTOCYEThCS] 3A0X0UYCHHS HACEJIEHHS JI0 BEJIOMOi3/I0K.
MicTaHM BU3Ha4yalTh BIAMOBY BiJ 3aCTOCYBaHHSI BEJOCHUNENIB AJiA IEPECYBAHHS
MICTOM, TIEPII 32 BCE II€ BIJICYTHICTh HAJEXHOI 1HGPACTPYKTYpH 1 HEOE3NEUHICTh
TaKUX TOI3JI0OK, HE Majie 3HA4YCHHS MpU I[bOMY MAalOTh W HACTYMHI (PaKTOpHu:
MICUXOJIOTIYHI (HAMPUKJIAA, «HE CTaTyCHO» MJis JEAKUX JtoJeH), (i3uuHl (HU3bKI
TEeMIIepaTypH MOBITPS B3UMKY), (PiHAHCOBI (SIKICHHI BEJIOCHUIIE]] MA€ BUCOKY IIIHY).

Opranizaiisi BeJIOCUINEIHOT 1HPPACTPYKTYpU 3IIUTOBXYETHCA 3 HACTYNHUMH
npobjieMaMu:  PEryJSITOpHi, MOJITUYHI Ta  YOPABIIHCBKI —  Oprasizaiis
BENOTH(GPACTPYKTYpH Mae OyTH OOOB’SI3KOBOIO, CHOTOJIHI BOHA B OLIBIIOCTI
HaceJeHUX MICIb MAa€ PEKOMEHJAUIMHUA XapakTep; IJIaHyBaldbHI Ta MPOEKTYBAJIbHI
HEJIOCTaTHBO  MiCIb JJIg  30epiraHHs  BEJOCHIICIIB, HEJOCTAaTHIM  JTOCBIT
MPOEKTYBAILHUKIB, BIJICYTHICTh 3arajJibHUX IUIAHIB JJI BEIOIH(PPACTPYKTYpPH TOIIIO;
OyIIBHUILITBO Ta yTpUMaHHA — OyJiBeJIbHI OpraHizailii HEJOCTaTHLO MOTHBOBaHI,
HEJIOCTaTHhO OOI3HAHI B 3aCTOCYBaHHI HOBITHIX MaTepialiB, IO € TPUYUHOIO

3aCTOCYBaHHS JIENIEBUX Ta HESIKICHUX MaTepiajliB Ta TEXHOJOTIM; COLiaJIbHI
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HEJOCTaTHS CBIAOMICTh Ta 3arpo3d BiJ I1HIIMX YYacCHHUKIB JOPOKHBOTO PYyXY;
(biHaHCOBI — HEIOCTATHI 1HBECTHIII].

JlocBig pi3HUX KpaiH MOKa3aB, 110 BeloculieaHa iHGpacTpyKTypa Ha MOPSA0K
JIeIlIeBIa 32 aBTOMOOUIbHY: TaK, HANPUKIIAJ, BapTICTh KamiTadbHOro Oy/IBHUIITBA
OJIHOTO KM BEJOJOpPDKKH 3 HyJsl B 10—-60 pa3iB jgemieBlie 3a BapTICTh aHAIOTTYHOTO
OyniBHMIITBA aBTOAOpOTU. [Ipy 1bOMY pecypc eKcIutyaTallli BEJIOJOPIKKM MalkKe B
3-5 paziB OLTBIINH, 3aBISKH HABAHTAKEHHIO KOJIIC BEJIOCHUIIEA HA TTOKPUTTS, 1110 B
10-20 pa3iB MeHIIE 3a aHAJOTIYHE y KOJIIC aBTOMOOWUIA. SIKIO K BEIOJOPIKKA
MPOKJIAAAETHCA 32 PaXyHOK, HAPUKJIIA/, ICHYIOUOTO TPOTyapy abo 1o Kparo J0pOrH, 1
BUJIJIIETBCA PO3MITKOIO 200 BIJOKpeMJIEHa OOpIIOpOM YU CTOBIMYMKAMHU, TO ii
BapTICTh CTA€ MEHIIIOIO 32 BaPTICTh aBTOJI0POTH B COTHI pasiB.

AHaJli3yloud CBITOBUM JIOCBIJ] Oprasizaiii pyxy BeEJOTPAaHCIOPTY 3
BIJIMOBIJIHOIO 1HMPACTPYKTYPOIO MOKHA BUIUIMTH TPAAMIINAHI Ta HETpaaMIliiHI
miaxoau. TpaauiidHUNA MiAXIA IOJSAra€ B BHUPIMICHHI MICBKOT MOOIIBHOCTI 3a
pPaxyHOK KOMOIHOBAaHOTO BHUKOPHCTAHHS BEJIOCHIIEJIB Ta PI3HUX BHUIIB MICBKOTO
TPaHCIOPTY, A€ 0COOJIMBA yBara HaJaeTbCcsl TPOMaICbKOMy TpaHcnopty. [lpuknagom
takoro migxony € Komenraren (Jlanis), medt cmoci® BBaXaeTbCsl HaMOUIbII
€Heproe(PeKTUBHUM JUIsl TEpEeCyBaHHS MICTOM, MpH ULbOMY IOEAHYIOTHCS
BEJIOCUTIEIHI MapUIPyTH 3 MapHIpyTaMyd NPHUMICBKUX TMOTSTIB YA METPOIOIITEHOM,
30KpeMa Ha3eMHHUM, 010 3a0e3rledye 1/iealibHe TPAHCIOPTHE CIOJYYEHHS MiX
PI3HHUMH YacTMHAMHU MicTa. B nedakux MicTax Juisi BIPOBAIKEHHS BEJIOCHIIEIHOTO
PYXy 3MIHIOETBCA Oprasizalis pyXy MICBKOro TpaHcrnopTy. Ha neskux BynMIIsx
3aMpOBaKY€ETHCA OAHOCTOPOHHIM PyX, HA MICBKUX TEPUTOPISAX 3 SABISIOTHCS 30HU 3
O0OMEXEHUM JOCTYIOM aBTOMOOLTIB (M. bproccens, benbris), B aeskux paiioHax,
30KpeMa ICTOPUYHMX LEHTpaX, 3a00pOHEHO HACKPI3HUI pyX aBTOMOOLTIB, B’i31
MPUBATHOTO TPAHCIOPTY, CTBOPIOIOTHCS MIMIOXiHI 30HHU, JIe KPIM PYyXy MIIIOXO/IIB,
JI03BOJICHO PyX BEJIOCUTIEANCTIB, TPOMAJICBKOTO Ta CHEIliaIbHUX BUJIIB TPAHCIIOPTY
(m. TTapux, @paHniiisi), TAMYACOBE 3aKPUTTS BYJMIIb JJI MPOI3Ay aBTOTPAHCIIOPTY 1
HAJaHHS MOXJIMBOCTI KOPUCTYBAaHHS BEJIOCUIENNCTAM, JIOOUTEISIM POJIMKOBUX

KOB3aHIB, MIIIOX0JaM, €HTy31acTaM O3J0pOBYOro Oiry Ta IHIIMM MPUXWIbHUKAM

184



aktuBHOro BiamounHky (Koumenmiss mict JlatnHcbkoi AMepuku), CTBOPEHHS
BEJIOIOPIKOK B Pi3HUX (PYHKITIOHATBHUX 30HAX B OUIBIIOCTI MICT CBITY.

Hetpanumiiauii miaxia opraHizaiii BEJIOCHUIEIHOTO PyXy MOXKHA PO3TJISHYTH
Ha mpukianal Xiamen Bicycle Skyway (Benocumneanoi noporu) B M. Csimens (Kuraii).
Ile Hap3emMHa BesoJopiXKKa (BeloecTakaaa) H0BXKUHOIO Maike 8 KM, 00’ €AHY€E 11’ ATh
BEJIMKUX SKUTIIOBUX pPalOHIB UM TpU OI3HEC-LIEHTPH, 3HAXOJUTHCS BOHA HAa BHUCOTI
I’SITh METPIB HaJ MPOI3HOI0 YAaCTUHOIO IHTEHCHUBHOI MaricTpaii, Mopsn 3 JIHIE0
MIBUAKICHOTO aBTOOyCcy, Mae 11 TOYOK BXOAy, IO MOEIHYIOTH ii 3 3yNMUHKaMU
aBTOOYCIB Ta METPOIIOJIITEHY, TOPTOBUMH LIEHTPAMHU.

HetpanumuiitHa KkpyroBa BejIoJ0piKKa B cUCTeMI BejgomapuipyTiB M. JIimOypra
(benprist) — 1me BeNOMICT cepejl WIUIBHOTO MAaCHBY PI3HUX JI€pEB, y BUTIIAII
noABIMHOrO Kojia aoBxuHow 700 metpiB, miametp kona 100 m. KoHcTpykilis Mocty
BUT'OTOBJIEHA 13 CTaji, OMOPHI KOJIOHM CXOXI 31 CTOBOYpOM XBOWMHHX JI€peB, IO
TFapMOHIIHO BIUCY€ETHCS B HABKOJIMIIHE CEPEIOBUILIE.

OpraHizaii€eo Ta PO3BUTKOM BEJIOCUNEAHOI IHPPACTPyKTypu B YKpaiHi
3aliMalOThCsl OpraHu JIep’KaBHOI Ta MICLIEBOI BJaJH, CHUPAIOYUCH MPU I[bOMY HA
YUHHI IPaBOB1 JOKYMEHTH.

JI71st iCHYIOUMX MICT MOXJIMBICTH Oprasi3allii BeJIOCHUIeAHOl 1HQpacTpyKTypu
MOke OyTH BUpIIIEHA PI3HUMU IUIIXaMU: 32 PAXYHOK PEKOHCTPYKIIi y30144si JOporu
ad0 pO3MIMPEHHS WOro; PEeKOHCTPYKWIi TpoTyapy; PEKOHCTPYKLII Ta30HIB;
peopranizaiii MapKOBOK; PEKOHCTPYKINi 1 pPO3MIMPEHHS TEXHIYHOTO TPOTyapy 3
MEPETBOPEHHSM HOTO Y BEJIOJOPIKKY TOIIO.

KoxHe MicTo, sike 3alllKaBJI€HO B PO3BUTKY BEJIOCHUIIEIHOI 1H(OPACTPYKTYpH,
po3pobisisie cBoro Konumemnmito, 1o Oyae ypaxoByBaTH ICHYIOYY CHCTEMY
TPAHCIIOPTHOTO PyXy Ta TpiopUTeTH MICTSH. [IpiopuTeTHUMHM 3aBIAHHSIMHU LHUX
KoHneniit mae cratu BenoMepeka, IO TOKPUBAE BCIO TEPUTOPIIO MiCTa Ta
BKJIFOUCHHS ii O TPAHCIOPTHOI CXEMHU MICTa; 3’ €IHAHHS BEJIOTPAC T'yCTOHACEIECHUX
palioHIB MicTa 3 HAOUIBIIMMU LIEHTPAMHU TSXKIHHS, MPU LIBOMY MapIIpyTH MOBHHHI
MPOXOJUTH HAWKOPOTIIMMH 1 MPSIMUMHU TUIIXaMU 3 MaKCUMaJIbHO Oe3mepepBHUM

PYXOM BEJIOTPAHCHOPTY, MapKOBI 30HU, 30HU BIAMOYMHKY O0a)XKaHO MOEJIHYBATH B
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OJIHY MEpeXy 3€JICHHUMH KOPUIOpaMU 3 BEJIOCUNEAHUMU Ta MIMIOX1THUMHU
JIOp1KKaMU, CTBOPEHHS TaK 3BaHUX €KOMapIIPYTiB.

[leBHi pe3ynbTaTh B  HANPAMKY PO3BUTKY  BEJIIOCHUIIEHOI  MICHKOI
1HQpacTpyKTYypH BKe OTpuUManud Taki Micta sk KuiB — BenocuriegHa Mepexa
PIBHOMIPHO TIIOKPHMBA€ BCE€ MICTO, YpPaxOBY€ BEJIOMAPIIPYTH PI3HUX KaTeropi,
3arajbHa MPOTSDKHICTh MapuipyTiB  ckiaagae 1 224 kM, HOxHOyKpaiHCBHK
(MukonaiBcbka 00J.) — MepeXka CKIAJA€ThCs 3 BEIOCUIICAHMX MapIIPYTIB Pi3HUX
KaTeropii 3arajibHOO JOBXHHOIO 46,5 kM, J{Hinpo, Kutomup, XepcoH, Xapkis.

B Xapkogi 3 2014 p. Oyno po3pobieno kinbka Konnenriii, B Tomy yucii 0yno
3anponoHoBaHo Konuenmito «lIpiopuTeTHi HanpsMKA PO3BUTKY BEIOCUIEAHOI
Mepexi» kKadeaporo wmickkoro OymiBHunTBa XHYMIT im. O. M. beketona.
[IpiopuTeTHUM HaNMpsMKOM 11€i KOHLEMLII BH3HAYEHO 3’€JHAHHA BEJIOTpacC
IYCTOHACEJICHUX palloHIB MicTa 1 HAWOUIBIIMX IEHTPIB TSHKIHHS, 3 ypaxyBaHHSIM
BIJIJTAJICHOCTI CMAJIbHUX PAOHIB BIJ HEHTPY OaxaHo, 100 MaplIpyTH MPOXOAMIN
€KOJIOTIYHO YHWCTUMHU HAWKOPOTIIMMHU 1 TMPSAMUMH [UBSIXaMH 3 MaKCHMaJlIbHO
0e3nepepBHUM PyXOM BEJIIOTPAHCIIOPTY, 3 HAUMEHIIIMMH [I€penajaMu BUCOT.

3a octranHi 5 pokiB B XapkoBi Oyno mnoOymoBaHo mpuOmu3Ho 30 Kkm
BEJNIOJIOPIKOK, ajie BCl BOHU TOB’SI3YIOTh a00 JesKl KUTJIOBI paioHM MicTa (BiX
nepexpects Bya. Cymcbkoi — Byi. Jlepes’sinka g0 xpamy Csitoi napuii Tamapu y
[I’sTuxaTkax) abo mpokiajaeHl B pekpeaniiniii 3011 (17 km — y Jliconapky; 3 km — y
Capxxunomy spy). Uepes 11e iCHYHOY1 BEJIOJOPIKKHU HISK HE BUPIIIYIOTH MPOOJIeM
MICTSIH, SIKUM € MoTpeba aoOupaTucsi 3 HaWOLIbII BiAJAJICHUX pPAMOHIB MicTa
(mampukian, 3 CanriBku, OnekciiBku, Porani, IT’ssTuxaTok Ta iH.) 10 HEHTPY MicTa
9l OTPUMATH MOXKIUBICTH KOMGOPTHOTO BEJIOCHIEIHOTO CIOIYYCHHS MK IUMH
paioHaMu.

BucHoBku. CyyacHMii MiCbKHI BEJIOCUIETHUHN pyX HE B yCiX KpaiHaX € A1MCHO
O0e3neyHUM Ta SKICHMM. J[Isi BEJMKHX MICT B YCbOMY CBITI € HEOOXIJIHICTh
BUpILIEHHSI TpOoOJIeM oOpraHizailii TPaHCIOPTHOIO PYXy, B TOM 4YHUCII MpoOeMu
exosorii Ta O6esnexku. [nsxu BupimeHHs IUX MPOOJEeM IMOB’s3aHI 3 BH3HAYCHHSIM

Jep>KaBHOI Ta MICTOOY/IBHOT MOJIITUKH, CIPSIMOBAHOI Ha 301JbIIIEHHS BUKOPUCTAHHS
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aNIbTEPHATUBHUX BUJIB TPAHCHOPTY; 3allIKaBJICHICTIO MICBKOI BIaAH 100
BHU3HAUCHHS MOXXJIMBUX HAMNPSAMKIB PO3BUTKY BEJIO PyXy, SIK OJHOTO 3 HAIPSIMKIB
BITHOBJICHHSI TPAHCIIOPTHOI CHUCTEMM MICTa; PO3pPOOKOI0 MOETANHUX i 11010
CTBOPCHHSI BEIOIH(PPACTPYKTYpU Ta PO3BUTKY BEIOCHIIEAHOTO PyXy B MICTax, s
3aJI0BOJICHHSI MOTpPeOM HaceJeHHS B O€3MEYHOMY 1 SIKICHOMY PYyXYy BEJIOCHIIENIOM,
30€peKCHHS E€KOJIOTTYHOI pIBHOBArd, IOJIMIIEHHS SKOCTI IKUTTEIISIIBHOCTI 1
MiBUIICHHS TypPUCTUYHOT MPUBAaOIMBOCTI MICTA.

Kpainu 3 HallBUIIOIO HIUIBHICTIO BEOCUMEIHUX JOPIKOK HAa ChOTOJHI MaIOTh
HaWKpalll MOKa3HWKH 100 OEe3MeYyHOro BeJOoCHIIeTHOTo pyxy. Halikpammmu
MPUKIAIaMi TaKUX MICT 3 PO3BHHEHOIO BENOIHPPACTPYKTYpOIO MOXKHA Ha3BaTH:
Awmcrepaam (Hinepnanau), Konenraren ([anist), CrpacOypr (®panuis), Manbme
(IOBemisi), Moupeans (Kananma) ta ixmi. B €Bpomi 3a ocTaHHI POKHM aKTHUBHO
MOJICPHI3yIOTh MOOUIBHICTH TPAHCIOPTHOI  1HGPACTPYKTYPH, MPONAraHaIyloTh
BEJIOKYJIBTYPY Ta AapylOTh CHEliajibHI OOHYCH 3a KOPUCTYBaHHS BEJIOCHIIEaMU, SIK
aNbTEpHATHBI IHIIMM BUJAM TPAHCIOPTY. 30KpeMa 1€ € 1 3aciyra masiemii, sika
nokasaja, 1110 BEJIOCHUIIE]] HE TUIbKHU MOKpAILy€e 3710POB s, ajie 1 3aXulla€e JIOUHY i

yac eriaemMii.
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®OPMYBAHHS KYJIbTYPHOI TIEHTUYHOCTI B OBPA3AX
KYJbTYPHO-BUJJOBUIIIHUX KOMILJIEKCIB 3A JJOIIOMOT OO
BIIPOBAKEHHS MEIIMHUX TEXHOJIOI'TI

SIkoBenko Maprapura KocrsitHTHHIBHA
K.apX., JOLIEHT

Bioep Csitiiana I'appuisiiBHa

CTapIInii BUKJIaga4y

Bo3Hecencbknii Anapiii BajeHTHHOBHY
CTYJICHT

BinokpemieHuit CTpyKTypHUH T1APO3.ILIT
«IHCcTUTYT 1HHOBAIIIHOT OcBiTH KHYBAY
M. KuiB, Ykpaina

Beryn./Introductions. TenneHiisi 1o riaodainizanii Ta ypOaHizallii, a TaKoxX
MOCWJICHHSI BIUIMBY 1HHOBAI[IMHUX TEXHOJOTIA BIMITPalOTh BUPIMIAIBHY POJb Y
dbopMyBaHHI KUTTEMISIIBHOCTI cydacHOi JroauHu. OcoOJMBO 1€ TOMITHO B
apXITEKTYpl, 30KpemMa Mig4ac MNPOEKTYBaHHS IPOMAJCHKUX OYJiBEIb, KOJIH 3 YaCOM
3MIHIOETBCA CYCHUIBCTBO, @ OTXKE€, 3MIHIOIOTHCS 1 BUMOTH JI0 apXiTEeKTypH. Tomy
BAXKJIMBO 3a3HAYMTH, 110 TEHJEHIlS 10 TJiobami3aiii 4YiTKO BiOOpakaeTbCs B
Cy4acCHOMY MPOEKTYBaHHI IPOMAJICHKUX OYJIBEJb, 30KpeMa Yy CTBOPEHHI TaK 3BaHUX
0araro(yHKIIOHATFHUX KYJIbTYpPHUX KOMIUIEKCIB. CTPIMKUN pPyX TEXHOJIOTTYHHX
JIOCATHEHb, €BOJIOIS CTaBJIEHHS CYCIIIbCTBA JI0 TPOMAJCHKOTO TMPOCTOPY, Ta
Oa)kaHHsSI JIOHOCUTH CBOIO KYJIbTYPHY 1JIEHTHYHICTh CTBOPIOE HOBI BHUKJIMKHU TEPE
apXiTeKTOpaMu Ta JU3allHepaMu B TONIYKY OUIBIIOI BHUPA3HOCTI Ta IMI3HABAHHOCTI
CBOiX OY/liBEIIb.

Hiaes poGoru./Aim. JlocmipkeHHS NPHUCBIYCHE BHU3HAYCHHIO ITOCHIICHHS
BIUIMBY 1HHOBAIIIMHMX CYYaCHUX TEXHOJOTIM, SIKI  BIJICPAIOTh 3HAYHY pOJIb Y
dbopMyBaHHI KyJIbTYpHOI 1IGHTUYHOCTI 00pa3y apxXiTEKTypHOTOo 00’€KTy, 30KpemMa
06araTo(pyHKI10HAIBHOTO BUJIOBUIIIHOTO KOMILIEKCY. Jl0 IHHOBAI[ITHMX TEXHOJOTIH y
MPOEKTYBaHH1 OyiBeNlb BIJHOCSATh BUKOPUCTAHHS  LU(PPOBUX MYJIbTUMEAINHUX

texHonorii [1, 13], a came cTBopeHHs Mexia-dacamiB OymiBal Ta CTBOPEHHS Yy
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MPUMIIIIEHHSX MEia-POCTOPY.

Martepiain Tta meroau./Materials and methods. OcoOnuBe Mmicue cepen
METO/IIB JIOCJIJIP)KEHHS Ta TMOILIYKY CTBOPEHHS OCOOJMBOCTEH XYIOKHBOIO 00pasy
apXITEKTypHOTO MPOEKTY 3aiiMae METOJl 30€peKEeHHS KYJIbTYpHUX I[IHHOCTEH, a/ke
BOHU TI€BHOIO MIpOI0 3aJal0Th MOJENb JYXOBHOI KYyJIbTYpH CYCILIBCTBA,
JI0TIOMAararoTh MePEOCMUCITUTH ACSIKI COlladbHI MPAKTUKU 3 OIJISIAY Ha 30€peKeHHs U
TPAHCITIOBAHHS HACTYMTHUM TIOKOJIIHHSIM KYJIBTYPHO-ICTOPHYHOI TaM’sITI TOTO YH
IHIIIOTO €THOCY. 3aJiIsl TOCSATHEHHS MEeBHOI MeTH, (POPMYBAHHS MO3UTUBHOI OI[IHKU
TOTO YW IHIIOTO apXITEKTYPHOTO TPOEKTY B OyMIBEIbHUX TEXHOJOTISAX YacCTO
BUKOPHUCTOBYIOTh MeJia, 30KpeMa meia-dacaan, MyJIbTUMEAIHHI IHCTAISIII.

Pe3yabTaTtu Ta 06ropopenHns./Results and discussion. OqHuM 13 BUKJIHKIB, 3
AKUMHU CBOTOJHI CTHKA€TbCS YKpaiHa — L€ KyJIbTypHa IJE€HTUYHICTh. Baxiauso
3a3HAYUTH, MO0 OydiBJIl KYJbTYpPHO-BHJIOBUIHUX KOMIUIEKCIB € YK€ BaKIMBUMHU
JUTSL TIOMyJIApU3aliii Ta 30€peKEeHHS KyJIbTYpHOI CHAIIIMHU KpaiHW, a TaKoX s
HAJAHHS MOXIJIMBOCTEH ISl XYAOKHBOTO CAMOBUPAXKEHHS Ta 3aTy4YCHHS TPOMAIH.
[Ipore VYkpaina Mae oOMEXeHY KUIBKICTh OyAiBENIb KYJbTYPHOTO IPU3HAYCHHS,
0COOJIMBO B HEBEJIMKUX MICTAX 1 CIIBCHKIM MicLeBOCTI. KylbTypHiI KOMILIEKCH 4acTO
KOHKYPYIOTh 3 IHIIUMU O0’€KTaMHU, TaKUMHU SIK TOPTOBO-PO3BaKAJIbHI IEHTPH. SIK
HACJIZ0K, 0arato MPOEKTIB KYJbTYPHOTO MPU3HAUEHHS 3aJIMIIAIOTHCS HEIOCTATHHO
(dhinaHcoBaHUMU a00 € JOBroOy0M.

JI71st TiIBUIIIEHHSI KOHKYPEHTOCTIPOMOYKHOCTI HAa PUHKY OYJIBHHUIITBA MOTPIOHI
MPOEKTH KYJIbTYPHO-I03BULIEBUX CIOPYA, 110 MOEAHYIOTh 0araTo pi3HOMAaHITHUX
GyHKIIN, A€ JI0AW MOXYTh JOJIy4aTHUCS OO0 KyJIbTypud Ta 3aiiMaTHCS JAyXOBHUM
PO3BUTKOM, 1 J€ HEOOXITHO CTBOPUTH CydacHE Ta KOM(OpPTHE MPOCTOPOBE
CepelloBHUILE JIJISl CNUIKYBAHHS Ta MPOCBITHUIITBA 32 HOBITHIMH TexHoJorisiMu. Lle
BKJIMBO [IJIi TAPMOHIMHOTO PO3BUTKY CYCIHIUJIBCTBA, A€ JIOIW MOXYTh BIA4yBaTu
cebe kKOMGOpPTHO TiJ Yac MO3BULIS YW CHUIKYBaHHS, a TaKOX MiJAHIMATH CBIA
KyJIbTYpHUN PO3BUTOK HA HOBUH PIBEHb.

B choromHimHix peanisx OAHUM 13 CIOCOOIB ISl KYJIbTYPHO-BUIOBHUIIHUX

KOMIIJIEKCIB KOHKYpYBAaTH 3 PO3BaAXAJIbHUMH TI'POMAACHLKUMU 6y,JIiBJ'I$IMI/I Ta
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OIABUIIMTA [0 cebe 1HTepec — 1€ MPOIMOHYBAaTH VYHIKajdbHI Ta pPI3HOMAaHITHI
BPaXXEHHS, SKUX HEMOXXJIMBO 3HAUTH B KOMEPIIWHMX TpuMimeHHsIX. KynbTypHi
KOMIUIEKCH MOXYTh BKJIIOYATH Pi3HI MHUCTELBKI CKJIaJO0BI, Taki sIK 00pa30TBOpUE
MHUCTEIITBO, My3WKa, TeaTp 1 KiHO, a TAaKOX HaJaBaTH MOKJIWBOCTI Il HAaBYaHHS Ta
colriaapHOo1 B3aeMozii. ITponoHyr04M pi3HOMaHITHI IPOTPaMU Ta 3aX0JIUd, KYJbTYPHO
BUJIOBUIIIHI KOMIUIEKCH MOXYTb 3BEpPTaTUCS IO PI3HUX ayAUTOPIA 1 CTBOPIOBATU
BITUYTTSI CIIUTBHOCTI.

OpHi€ro 3 NPUYUH, YOMY KYJIbTYpHA 1IEGHTUYHICTh YKPAIHCHKOI'O HAPOJY CTa€
TaKOI0 BaYKJIMBOIO ITi]] Yac BiiHU, € Te, 110 BOHA 3a0e3Meuye BIAUYTTs CTa0LIBHOCTI Ta
0e3MeYHOCTI Iepe] 00JIMYYsIM MOTPSICIHD 1 HEBU3HAYEHOCTI. BapTo 3a3HauunTH, 1110 B
yMOBax pPOCIHChbKO1 30poitHO1 arpecii Ta 00MeXeHOCT1 (HiHAHCOBOTO PECypCy SCKPaBO
BHCBITJIEHA MpoOJieMa caabKol CHiBIIpalll Ta MapTHEPCTBA YKPAIHCHKUX MHUCTELBKUX
3aKiadiB, CyO’€KTIB JAiSUIBHOCTI y cdepi KyJabTypH, OKPEMHX MHUTIIB 13
MDKHapOJIHUMHU TapTHEpaMHu, JOHOpaMH, MeELEeHaTaMH 1 CIHOHCOpaMu, IO
MEPEUIKOJKAE IIBUIKOMY TEPEOPIEHTYBAHHIO POOOTHU 3aKkjajiB JO HOBHUX peaii,
3a]lydeHHs] HOBUX JDKepesl (iHAHCYBaHHS JUIsl BIJIHOBJICHHS 1HCTUTYLIMHOI
CIIPOMOKHOCTI [2].

KynbpTypHi KOMIUIEKCH TMOBWMHHI BKJIIOYATH 1HHOBAIIMHI Ta CTIHKI €JIEMEHTH
NM3aiiHy, Taki sk Menia-pacanu, myoIiuyH1 apT-1HCTANSIIT Ta IHTEPAKTUBHI €JIEMEHTH,
AK1 320X0UYIOTh JIOJEH YBa)KHO CIIOCTEPIraTv Ta JOCIIKYBaTH mpoctip. Lludposi
TEXHOJIOT1i SK CHoci®0 OXOIUIEHHS IIHUPIIOI ayJauTopii Ta MPOCYBaHHS CBOIX
MPOTO3HUIIiH, 3 OTJISIAY HA Tally3b IXHBOTO (DYHKIIIOHYBAaHHS SIK OJIMH 13 BUJIB MacOBO

KOMYHIKaIITHUX TEXHOJIOT1#, 400 TeXHOJIOT1 MaCOBO-KOMYHIKAI[IMHOTO BILJIUBY.

BukopuctoBytoun oHnaitH-m1aTpopMu MOXKHA IEMOHCTPYBATU CBOI MpOrpamMu
Ta MOJii, MPOMOHYBATH BIPTyaJIbHI TYpU Ta B3AEMOJISITH 3 ayAUTOPIEI0 B PEXKUMI
peanpHOTO Yacy. 3aBisku MuGPOBiM MeniiHiN TpaHnchopmarlii dacaaiB OymiBiIs
MO3K€E CTaTH OLIbII MOMITHOIO Ta aKTyaJibHOI. CTBOPIOIOYM MPUBITHE Ta IPUBAOIIMBE
CepeoBHUIIE, KyIbTYPHO-BUIOBHIIHI KOMIUIEKCH MOXKYTh caMi 0 c001 CTaTH MicIieM

MPU3HAYEHHS Ta COPUITH MOYYTTIO TPOMAJSTHCHKOI TOPAOCTI.
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BucnoBku./Conclusions. HailepexTuBHimmmM  cnocoOoM  npuBabiIeHHS
BiJIBITyBauiB JI0 TPOMAJICbKHX OY/iBeTbh KyJIbTYpHOTO IMpPHU3HAUEHHS — 1€ Bi3yalbHa
1IeHTUYHICTh. Memia-dacaau MOKYTh BUPIIIUTH IIO TTPOOIIEMY.

BukopucToByroun AMHAMIYHE OCBITIICHHS, BIEO MPOCKIli, MYyJIbTHMEMiiHI
IHCTaJIAIIT Ta 1HTEPAaKTUBHI €JIeMEHTH y (dacaai, apXiTEKTOPH MOXYTh CTBOPUTH
OyaiBiIO, sKa BHIUISETbCS 3 HABKOJMIIHBOTO CEPENOBUINA Ta JIOHECTH [0
IrPOMAJICHKOCTI CBOKO METy 4YH TMOBIZIOMJICHHS. Memia-dacaaym TakKoX MOXKHA
BUKOPUCTOBYBaTH K IJaTopMy Juid 3alydyeHHS TpPOMajy, JO3BOJIAIOUU
rpOMaJICbKOCTI OpaTu ydacThb y CTBOPEHHI Ta BHKOpUCTaHHI OyaiBmi. Hampukiang,
IHTEPaKTUBHI 1HCTAJIALII, HE3BUYAllHI BHUCTABKM Ta IMPEM €PU MOXKYTh 3aTydyUTH
OlnbIlIe JTIOJIeH PI3HOTO BIKY Ta CMakiB. BU3Hatouu cBO€ 3HA4YEHHS y CYCIIIBCTBI Ta
aJanTylOUnCh 10 MIHJIMBUX TEHAEHIM 1 BUMOT, KYJIbTYpPHO-BUIOBUIIHI KOMIUIEKCH
MOXXYTh 3aJUIIATHUCA AKTyaJbHUMH Ta KOHKYPEHTOCHPOMOXXHUMH B MICBKOMY
CepEeIOBHIII.

3 PO3BUTKOM TEXHOJIOTA NOMYJISPHICTh Meaia-(pacadiB JIMIIE 3pOCTaTUME, 1110
MO>KHa BUKOPHMCTATH JJIsl HOMYJIsIpU3alli yKpaiHChbKOi KyJbTYpH B LIIJIOMY CBITI Ta
3aJTy4eHHsI IHBECTHII1, 0COOJIMBO B yMOBax BIHM, KOJIM yBara LIMBUII30BaHUX KpaiH

Taka BOXJIMBA 10 Y KpaiHHU.

— !
L
!

Puc.1 Ilpukiaaa BukopucTanus Meaia-gacaay st IpMBEPHEHHS YBATH /10
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Introductions. The development of higher education in Ukraine and its
integration into the international scientific and educational community, and the
European educational environment, has determined the modernization of the
educational process, which is focused on a person in all their diversity. In cybernetic
space, which has increasingly dominated our senses and consciousness, the sense of
belonging to the same human family, which forms a local, regional, national and
global community, is increasingly being atrophied, whereby alienation arises
accompanied by a sense of isolation, frustration of our inability to realize our hopes
and dreams, and, consequently, aggression against everyone and everything.
Democratization and humanization of the educational process call for its
improvement and adaptation to modern requirements and challenges. The
development of national education is subordinated to the idea of the Ukrainian
national revival and creation of a civil society.

Aim. The purpose of the article is to analyze and generalize the determinants
and content of the modernization of higher education in Ukraine, its integration into
the international scientific and educational community.

Materials and methods. The methods of theoretical analysis, synthesis,

generalization, systematization, and content analysis were used to implement the
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research goal.

Results and discussion. The Law of Ukraine “On Education” states that
“education is the basis of the intellectual, spiritual, physical and cultural development
of an individual”, the goals of higher education are “acquisition by a person of a high
level of scientific and/or creative artistic, professional and general competences
necessary for activities in a certain specialty or in a certain field of knowledge™ [1].
This also applies to the system of higher education, as is characteristic of all
European nations.

Article 1 of the Law of Ukraine “On Higher Education” emphasizes that
“higher education is a set of systematized knowledge, abilities and practical skills,
ways of thinking, professional, worldview and civic qualities, moral and ethical
values, and other competencies acquired in a higher education institution (scientific
institution) in the relevant field of knowledge for a certain qualification at the levels
of higher education, which are higher in complexity than the level of full general
secondary education” [2].

Today, the higher education system faces the task of reformatting the old and
creating a new higher education. The main organizers of such changes “are not its
own problems or troubles (systemic factors), but those that are outside of it, first of
all, priorities and requirements for education and upbringing” [3, p. 15].

For the Ukrainian system of higher education and its integration into the
European educational environment, it is important to introduce a comprehensible for
Europeans system of diplomas, degrees, academic qualifications, the gradual training,
a single system of credit units, and the European system of standards for the quality
of education and professional training with the application of comparative criteria,
mechanisms, assessment methods and elimination of obstacles on the way of mobility
of students, teachers, researchers and managers in the field of higher education. As a
result of the above-mentioned changes, certain consequences for students are
expected: a shift in emphasis to improving the quality of education and the prestige of
higher education institutions, as well as the competitiveness of graduates; ensuring

academic mobility; satisfaction of educational needs; recognition of European
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education diplomas. By integrating into the European educational environment and
developing cooperation with global partners, Ukraine demonstrates its orientation
towards general cultural and world values: human rights, parliamentarism, rights of
national minorities, freedom of movement, liberalization, the right to education,
including higher education.

This is an important component of a civil society, which is based on the
application of European norms and standards in education and science, preservation
of national cultural, scientific and technical heritage. After all, such actions will
contribute to the rise of Ukraine's national identity, its intellectual, educational,
scientific and technical space.

An important component of ensuring the quality of education in European
countries is the development of standards. Quality control of training programs is
typical for any country; accreditation of educational professional and scientific
curricula; international academic mobility, international partnership, cooperation and
creation of a network of agencies engaged in quality assessment of higher education.
The paradigm of European higher education is being changed. Today, “studying” is
relevant, not the “teaching” format. A student is someone who studies throughout his
life, and a teacher only helps them in this.

In Ukraine, in recent years, the higher education standards for individual
specialties have been adopted, which determine the content of professional training in
the field of knowledge 01 Education/Pedagogy, a list of competencies (integral,
general, special — professional, subject). Gradual training of pedagogical personnel at
the first (bachelor’s), second (master’s) and third (scientific) levels caused qualitative
changes in the content of training, involvement of the public in solving educational
problems.

The transition to a dynamic degree system of training professionals, the
formation of higher education institutions of various forms of ownership that would
satisfy the needs of every person and the state as a whole, introduction of the
innovative experience of European countries into the national system of higher

education and science and its integration into the global educational space will ensure
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academic mobility students and teachers, competitiveness of Ukrainian specialists on
the international market.

The ways of differentiation, standardization and the leading factors in the
development of higher education institutions in Ukraine and European countries are
important for the formation of the pedagogical thinking of future specialists; the
principles of building higher education and its role in the development of partnership
between states; orientation in theoretical and methodological concepts of foreign and
domestic pedagogical education, the ability to monitor the quality of education in
European higher educational institutions; the technology of credit-modular training
and to master the credit-transfer system for evaluating student achievements;
innovative approaches to training a qualified specialist; creative potential of masters,
their professional thinking, communication skills.

The degree system of higher education is designed to ensure:

— “deep knowledge and opportunities to meet various cultural and
educational needs of an individual and the society (general education, general
cultural, professional, scientific training of specialists of various levels and fields of
knowledge);

— increasing the social significance, prestige of knowledge and social
protection of the person in connection with the economic background and needs of
the labor market;

— the fundamental nature of the knowledge of graduates of higher education,
its integration into the world educational system” [4, p. 9-10].

Reformation of higher education following pan-European trends presents the
Ukrainian intellectuals, in particular teachers, scientists, government and public
figures, with an important task, i.e. educating the future teacher as a patriot of
Ukraine and a professional.

This means that the process of training a young person should be based on the
best achievements of the global pedagogical science, on the best traditions of the
Ukrainian people, their history and culture, and the Ukrainian school should affirm

the national tradition and value system, based on the principles of regionalism.
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The modernization of higher education institutions of Ukraine has raised a
number of problems that need to be solved:

1. “Imbalance of the higher education institution network.

2. Corruption in universities. The introduction of externally-held tests has
become a necessary phenomenon in the struggle against corruption.

3. Increasing the number of non-controlled institutions of higher education.

4. Lack of prospects and low pay in the teaching profession.

5. Isolation from the global scientific achievements due to a low level of
foreign language proficiency.

6. Separation of teaching from modern science. The gap between the
educational process and scientific achievements™ [5].

Among the trends in the development of higher education in Ukraine, it is
appropriate to single out the transition from informative forms to the use of active
forms and methods of learning, the use of elements of scientific research, creativity,
problem-solving, providing conditions for independent work, self-realization and
self-affirmation. Independent work of students is an important aspect of learning.

The implementation of the ideas of partnership pedagogy in the educational
process will contribute to the establishment of subject-subject relations, the
observance of certain rights and obligations, the consideration of the value
orientations of students and the teaching staff, the active involvement of all
educational process participants to fulfil common tasks, and the readiness to take
responsibility for their results, and it will also develop the ability to make
independent decisions. The educational process should be focused on the student’s
success, and their individual and group activities.

Conclusions. Therefore, the modern educational environment, in particular
higher education, is required to modernize all its components. The scholars now
envision the transition to a gradual system of training specialists, the introduction of
the innovative experience of European countries in the institutions of higher
education and science of Ukraine, the integration of higher education into the global

educational environment and scientific educational commonwealth.
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Introduction. The last three years have been years of challenges for education
in Ukraine. The coronavirus pandemic, and now a full-scale war, significantly limited
the ability of learners and teachers to physically attend educational institutions and
thus pushed educators to look for new formats of education. In the conditions of war
in Ukraine, the main task of educational institutions is to make the educational
process safe without losing quality, as opposed to just limiting physical contact to
minimize the spread of the virus while the COVID pandemic.

Aim. Distance education is no longer surprising, on the contrary, it is generally
a widely used form of education. For Ukraine, which is involved in a long-lasting war
period, this is a new breath of air or even the only possible way to convey knowledge.
Although teachers and students got used to learning from a distance, the psycho
pedagogical peculiarities of teaching in the challenging environment require careful
consideration.

Materials and methods. Four major trends in online learning in higher
education: self-paced, adaptive instruction and competency-based learning; blended
learning; learning analytics; and MOOCs were considered by M. Bakia, B. Means,
and R. Murphy. The benefits of online learning in contrast to offline learning and
ways to optimize it are critically analyzed by R. Alebaikan, T. Barker, C. Bonk,
C. Cavanaugh, N. Cavus, C. Graham, S. Greener, J. Howell, J. Lei, A. Martin,
G. Motteram, M. Prensky, S. Troudi, C. Whittaker and others. From the overall

perspective it is obvious that current research is focused on the modernization and
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adjustment of the teaching/learning process.

Results and discussion. EdEra has conducted a survey on Viber and
Instagram, the results of which show that approximately half of the participants
(48%) faced difficulties: it is most difficult to concentrate on lessons, 26% of
respondents find it difficult to even start studying, another 7% are afraid to return to
their usual life, lest they get used to the war. In addition, 17% complain of unstable
Internet connection [1], and roughly 45 % of learners fail to attend their classes
because of a power outage.

Despite psychological difficulties (anxiety, tension, inability to concentrate on
studies, “survivor’s guilt”, lack of motivation, the “delayed life” syndrome, apathy,
the reappraisal of values, etc.), members of the educational process believe that it is
necessary to continue studying.

Models of blended and distance learning in synchronous and asynchronous
modes, which developed during the coronavirus pandemic, prove to be the safest and
the most efficient.

Distance education certainly has its advantages. At the same time, teachers are
witnessing the following disadvantages of distance learning that affect learning
outcomes:

* lack of live communication;

* children’s inability to learn independently;

» lack of full-scale distance courses on school platforms, etc.

During the war, the school becomes a center that allows students to receive not
only knowledge but also psychological support, not to lose a sense of belonging to
the community. Therefore, it is extremely important to approach the organization of
school work flexibly and adjust the educational process so that it is comfortable and
safe for learners and teachers.

During online classes, teachers should conduct lessons on a regular basis on
strategic issues, and use integrated lessons, educational conversations, and creative
classes.

At the same time, it is vital to rationalize the educational load. Although
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classes in the synchronous mode are important for students, social and psychological
aspects should overweight some educational ones. The rest of the time should be
devoted to working in asynchronous mode: communicating in messengers; working
with online resources (for example, All-Ukrainian School Online, the YouTube
channel of the Observatory, etc.). The paramount focus should be paid to children’s
performance of exercises and tasks involving psychological relief, techniques for
regulating emotional state, etc. [2].

Since the use of group forms of work is complicated in the conditions of
distance learning, it is worth emphasizing open discussions, and sharing opinions to
acquire basic knowledge and consolidate theoretical material, which will contribute
to the development of relevant social and civic key competencies.

During online classes, it is desirable to involve students in active work, express
their ideas and suggestions, and provide them with the opportunity to communicate
with each other.

It is a must to hold individual meetings with newly arrived students in order to
present the educational institution as an effective and safe educational space and/or
create concise information sheets of similar content. To meet the students’ needs and
opportunities it is necessary to:

. adjust the learning process by making deadlines flexible (within
reasonable limits); if there are technical issues, let students not attend webinars if
they are available in the recording, collect videos that can be downloaded from
YouTube, look for books and articles for mobile applications; do not force them to
explain the circumstances and constantly justify themselves, because there might be
several reasons ( not only a real threat) that prevent them from accessing a lesson and
being effective;

. create conditions for language learning: all students may contribute to
the classroom environment. Being provided relevant opportunities for social and
educational collaboration, all students will feel part of the classroom culture and take
responsibility for its success. This will result in intrinsic motivation, involvement,

and reinventing themselves and their self-worth, which is vitally important in
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overcoming the hardships of learning English in challenging times;

. add creativity to lessons: this provides learners with a chance to channel
their energy and get rid of negative emotions, develop positive thinking about the
future. Simultaneously, it is crucial to balance new realities: some students return to
their studies to get away from the news and move on. Therefore, information should
be carefully selected, the traumatic experience (real or possible) of students should be
taken into account;

. use social networks and services: Telegram, Instagram, TikTok and other
social networks, Netflix have become more than just a communication platform for
young people; they have now established themselves as important social research and
learning tool. The use of social networks allows for turning the process of learning
English into an exciting activity, as self-study and communication in the target
language can give more impressive results. Moreover, they let students a chance to
switch to another, less stressful, reality; immerse themselves in the language
environment; entertain, and simultaneously enhance their language skills.

The use of social networks in challenging circumstances has a positive effect
on the learning process and students’ psychological and cognitive well-being: this is a
way to master the language with joy and interest; students deal with not only familiar
grammar and vocabulary at their language level, but they also access lexical and
grammatical structures that have not yet been worked out; learners familiarize with
new patterns on their own pace, absorb collocations, neologisms, phrasal verbs of
contemporary English, independently consider new grammar rules that are needed to
express their own opinion; it helps to build strong group relationships and blur the
differences, make a class inclusive, etc.;

. add activities, games, or chats with a psychologically correctional
background: this will help get closer to the group, experience these events together,
build a sense of a safe environment, tune in to the positive overcome stress and
anxiety.

Conclusions. Overall, virtual distance learning still provides convenience and

efficiency in providing educational content without any physical limitations,
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especially in this time of war. In addition to the benefits of flexibility and
personalized learning, online access means easy access to a variety of media and
learning tools, as well as educational content. The increase in the number of students
attending distance learning classes emphasizes the need for comprehensive and
thoughtful development of distance education as the model of the future.
Undoubtedly, the progress of distance learning will continue and improve with the
development of Internet technologies and the improvement of distance learning

methods.
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JOCBIJA BUKOPUCTAHHS NIVIAT®OPMU MOODLE ITPU BUBYEHHI
JUCHUIIIIHUA «OCHOBU BHYTPIIIHBOI MEJJUILIUHU»

I'ammmuceka Onena CrenaHiBHA

K.M.H., IOIICHT Kaeapu MEeTUKO-TTPOQPITaKTHIHUX
JTUCLUILUIIH Ta JJa00paTOPHOI J1arHOCTUKH

K3BO «PiBHEHCHEKA MeIUYHA aKaIeMIs»

M. PiBHe, Ykpaina

Beryn. JlucraHiiiiHe HaBYaHHA Ha JIaHWM dYac € TIPOBIAHOIO CBITOBOIO
TEHJIEHII€I0 B OCBITI. L[4 TeXHONOrIs peani3oBye NpUHLIMI O€3NEPEPBHOCTI OCBITH Ta
3aJI0BOJIbHSIE TIOMUT HA 3HAHHS B CydacHOMY 1H(OpMAIIfHOMY CYCIUIBCTBI.
Juctanmiini GopMu HaBYaHHS € THYYKMMH Ta JOCTYMHUMHU. A BHUKOPUCTaHHS
€JIEKTPOHHUX HaBYaIbHUX IIAaT(GopM 3a0e3reuye IHTEPAKTHBHY B3a€MOJIIO
YYaCHHUKIB OCBITHBOTO TMPOIIECY Ha PI3HUX eTanaXx HaBYaHHS Ta CTUMYIIIOE
caMOCTIiiiHy poOO0Ty 3100yBayiB OCBITH 3 MaTepianamMu iHPOPMALIIITHOI MEepexI.

OpmuuM 13 3ac001B 1HGOPMAIIHHO-KOMYHIKAIIIHHUX TEXHOJIOTIH, 110 BIAMOBIAA€
3a3HayeHMM ymoBaMm, € cuctema MOODLE (Modular Object-Oriented Dynamic
Learning Environment) - e MoaysibHe 00’ €KTHO-OPIEHTOBAHE TUHAMIYHE HaBYAIbHE
CEpEelIOBHUIIE, K€ HA3UBAIOTh TAKOXK CHCTEMOIO YIPABIIHHS HABYAHHSIM, CHCTEMOIO
VOpPaBIIHHSA KypcaMH, BIpTyaJbHUM HaBUaJbHUM CEpEIOBUIIEM abO0 MPOCTO
m1aTOpPMOI0 JIJIT HAaBUAHHS, SIKa HAJa€ YYaCHUKAM OCBITHBOTO TIPOIECY BETUKHIMA
HaOIlp I1HCTPYMEHTIB JUIsI KOMIT FOTEPU30BAHOTO HABUYaHHSI, B TOMY YHCII
JIUCTAHIIIHOTO.

Lins poboru. I[IpoanamizyBaTd MOXKIMBOCTI HaBYaJIbHOI IIAaTHOpPMU
MOODLE mnpu BuBdeHHi auciuriind «OCHOBU BHYTPINIHBOI MEIAWIIMHIY Ta
0COOJIMBOCTI 1i BUKOPUCTAHHSI 3 METOIO ONTHUMI3allll B3a€EMO/I1i YYaCHUKIB OCBITHHOTO
IpoLecy.

Marepiaau Tta mMeroau. [Ipu BuUKOHaAHHI POOOTH BHUKOPHUCTOBYBAJIM METOIU
aHalli3y HAayKOBO-METOAMYHOI  JITepaTypd, CTPYKTYPHO-JIOTIUHOTO  aHami3y,

1H(OPMAITITHOTO MOJICTIOBAHHS Ta CUHTE3Y.
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Pe3yabTaTi Ta 06roBopennsi. Hapuanbna qucrumiina «OCHOBU BHYTPIIITHBOT
MEIUIMHU» € OO0OB’S3KOBOIO JUIS CTYJCHTIB cremiadbHoCTI «®Di3uyHa Teparis,
eproTeparis», BITHOCUTHCS 10 (axoBOi MIATOTOBKH, € BaXKIMBOIO JIsl aCHUCTEHTA
¢b13uuHOrO TEepaneBTa.

Jns edextuBHoi opranizamii HaByanHa Ha tuiatdpopmi MOODLE cuin
3a0€3MeUYUTH EJIEKTPOHHUN KypC HaBUaJIbHO-METOJUYHUMHU pECypcoM: 0a30BUM
TEOPETUYHUM MaTepiajioM JJisi O3HAHOMIICHHS Ta 3aBJaHHSIMHU, SIKI HaIllpaBJICHI Ha
OCMMUCIICHHSI, PO3YMIHHSI HOBOTO MaTepially, 3aKpIIJICHHS Ta KOHTPOJIb.

PosrnssneMo ocHOBHI 1HGOpPMAIIHHO-OCBITHI pecypcH, IO pPO3MIIIEHI B
cucteMi MOODLE kypcy «OcHOBY BHYTPIIIHbOI METULIUHIY.

TeopernyHuii mMarepian Juisi OMPALIOBAHHS CTYJEHTAMU MH MPUKPIIUTIOEMO Y
TEKCTOBOMY (hailiil, y BUIIISIIL Mpe3eHTalli a0 HalaeMO MTOCWIIAHHS Ha BeO callTu, Ae
iH(dopMartis 1ocTynHa y GpopMi miipydHHKa 4u Bimeo-jiekiii. [le Mmoxkna peanizyBaru
3a oroMororo pecypceiB mwiathopmu MOODLE, onucanux HuK4Ye.

Mopyne «®aiin» 103BOJIsI€ BUKIIaAauy HagaTu (ailn y BUTIIAIL pecypcy Kypcy.
®aiin Oyzae BimoOpaxaTucs B iHTepdeiici Kypcy, B IHIIIOMY BUITAJIKy CTyJEHTaM Oyie
3aIPONOHOBAHO 3aBAHTAXKUTHU HMOTO.

«URL» Momynb 103BOJIIE BHKJIAAadeBl 3a0€3MEUUTH BEO-TIOCHIIAHHS SIK
pecypc kypcy. Ilocunmanas Moxe OyTH MOB'si3aHe 3 OyAb-SKMM PECcypcoMm, SKUi
3HAXOIUTHCS y BIIbHOMY JocTymi A0 [HTepHeTy (Hampukiaa, JOKYMEHTH Ta
300pakenHs1). Jns epeKTUBHOrO TPOBENCHHS MPAKTUYHOTO 3aHATTS Y KOXKHOMY
MOJIyJIi HaJa€EMO TTUTAHHSA JUIS PO3TISILY.

[Ipu BHBYEHI KypCcy MU BHKOPHUCTOBYEMO Pi3HI BUAM AISUIBHOCTI, HOCTYMHI y
MOODLE: BigBlueButton, 3aBganssi, TecT, 4art.

3ynuHUMOCS Ha HUX JeTalbHIIIE.

3amnaHyBaTH Ta TPOBECTH 3aHATTA 31 CTyJEHTaMU MOXKHA 3a JIOIOMOTIOIO
BigBlueButton — mporpamuoro 3abe3ne4eHHs 3 BiIKPUTUMHU BUXITHUMH KOJTAMH /IS
BeOKoH(pepeHnwiit. Takox mig yac 3aHATTs Ha wiatpopmi MOODLE BUKOpHCTOBYEMO
BUn aisuibHOCTI  «Yat». Bin 3a0e3medye ydacHHWKaM OOMIH TEKCTOBUMH

MOBIJOMJICHHSIMU B pEaJIbHOMY 4aci.
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VY aisnbHOCTI «3aBAaHHSD BUKIIAAA4u YITKO OKPECIIOE 3aBAAHHS 10 1aHOT TEMH,
BiIMIYa€ TEPMiHU BUKOHAHHS, OILIIHIOE pOOOTY Ta J1a€ KOMEHTap — 3BOPOTHIM 3B’ S30K
CTyJIeHTy. MU NponoHyeMO pi3HI THUIM 3aB/laHb: BHUPIIIECHHS CUTYallMHHUX 3ajad,
3allOBHEHHS Ta0NWIlb, MIATOTOBKY TIOCTEpa, BUKOHAHHS MpPE3eHTAallll, TOIIO.
CryneHTH MOXYTh HajaBaTh Oyab-aki (aiiiam, Taki SK: TEKCTOBI JOKYMEHTH,
€JICKTpOHHI TabnuIl, 300pakeHHs, ayaio Ta Bigeo (aitnu; abo BBOJUTH CBOIO
BIJIMOBIAb O€3MOCEPEHHO B TEKCTOBOMY pEeAakTopl Ha caifti. OliHKa 32 BUKOHAHE
3aBJaHHS aBTOMaTUYHO BUCTABIIAE€THCS B JKypHAJL.

KonTponb 3HaHb MOKHa 3/1MCHIOBATH 3a JOMOMOTOI0 TecTiB. Lleit momymnb
HaJla€ BUKJIAJlayy MOXJIUBICTh PO3POOJIATH TECTH, Kl CKIATAIOTHhCS 3 PI3HUX THUIIIB
MUTaHb: OararoBapiaHTHUN BUOIp, OOpaHHS NPABUIBHOTO BapiaHTy, KOPOTKa
BIAMOBIL TOIIO0. MOXKHA CTBOPUTH TECT 3 KiJIbKOMa CIpoOaMu, MUTAaHHS MOXKYTh
nepeminryBaTucs abo BUOMpATUCA BUMAJAKOBO 3 0aHKY MUTaHb. 3a MOTPeOH, MOKHA
OOMEXHTH yac Ha MpoXoKeHHs TecTy. KoxkHa cripola OLiHIOEThCS aBTOMAaTHYHO, 32
BUKJIIOYEHHSIM TEKCTOBUX BIAINOBIJIEH BBEICHUX BJIACHOPYY, 13 3alUCOM pPE3yJIbTaTiB
y KypHall OIiHOK. [Ipu caMOKOHTpOJi MOKHAa BHOpaTH, 1100 MpaBUIIbHI BiJIMOBIII
Oynu moka3aHi cTyneHTaM. TecTh MU BUKOPHUCTOBYEMO MJISl MiABENEHHS MiACYMKY
BHBYCHHS TEMH, PO3JILIY Ta B ICIIHTI KypCy.

Takuit miaxig T03BOJISIE BUXOBYBATH Y CTYACHTIB CaMOCTiliHE BHOYIOBYBaHHS
BJIACHOI CTpaTerii B OCBOEHHI1 AMCIUIUIIHUA, CTBOPIOE YMOBH IJIsi JOCTYMy [0
HaBUYaJbHUX MaTepiaiiB Ta 3aBlaHb y OyAb-sSkuil 4ac Ta (GopMye HaAaBUYKH TaiiM-
MEHE/KMEHTY. A BUKJIaJa4 OTPUMYE CYyYaCHUM MOTYKHUU pecypc Julsl mpe3eHTallii
Marepiaity, KOHTPOJIIO 1 OI[IHIOBAaHHIO PE3YJIbTATIB A1SUIbHOCTI CTYICHTIB.

BucnoBku. Buxopucranns naBdanbHOi miatdhopmu MOODLE y mporeci
BUBUYCHHS AUCIUILTIHU «OCHOBU BHYTPINTHHOI METUIIMHI» Ma€ HACTYITHI MepeBaru:
JOCTaTHS MOTHUBALis CTYJEHTIB, 1HIMBIIyaJlbHICTh HaBYAHHS, CaMOCTIMHHUNA BUOIp
TEMITy HaBUaHHS, CKJIaJIaHHs BJIACHOTO rpadika HaBYaHHS y 3BUYHIN 0OCTaHOBL Ta Y
3pYYHHMM Yac, MOXJIUBICTh 3A1MCHIOBATH CaMOKOHTPOJIb, TWHAMIYHICTh AOCTYIY O

iH(bOopMmaIrii.
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BUKOPUCTAHHS JTUCTAHIUINHNUX 3ACOBIB HABUAHHS HA
BAHATTSIX 3 JUCHUILIIIHUA «®I3UYHA KYJBTYPA» ¥V 3AKJIAJIAX
BUIIOI OCBITH

Koxaneups Onexciii I'puroposuyu

CTapUINii BUKIaaa4 kapeapu (i3MuHOr0 BUXOBAHHS Ta CIIOPTY
Onecbkuil HalioHANBHUHN yHiIBepcuTeT imMeHi . [. MeunnkoBa
MancTep CropTy

VYkpainu MI>KHapOJHOTO KJlacy 3 Kapare

npesuneHT Oaeckkoi o06acHoi denepaliii kapare

CyJ1sl MI>XKHApOHOI KaTeropii 3 kapaTe

YJIeH MpaBJiHHA Y KpaiHChKOT desepallii kapaTe

Benik Kpicrina IOQpiiBHa

CTapIllvid BUKIaaa4 Kadeapu (Hi3MIHOr0 BUXOBAHHS Ta CIIOPTY
Opecpkuii HallloHAIBHUM yHiBepcuTeT iMeHi . . MeunnkoBa
MaiicTep ciopTy YKpaiHu MIKHApOJHOTO KJacy 3 KapaTe

M. Ogneca, YkpaiHa

Beryn. OpHielo 3 HaWBaOKIUBIIIKMX MPOOJEM Cy4acHOro YKpaiHCHKOTO
CYCIIUJIBCTBA € TATPUMKA, 3MIITHEHHS Ta 30€peKEeHHS 37I0pOB's JIiTel Ta MoJioai. Ale
Ha BIAMIHY BIJ] IIKUIbHOI MPOTpaMM B 3aKJIaJlax BHILOI OCBITU nucuuiLiiHa «DiznyHa
KyJIbTypa» € BHOIPKOBUM KOMIIOHEHTOM OCBITHIX MpOrpaM 3 BEIUKOi KUIBKOCTI
cnenianbHocTel. el (hakT HeraTMBHO BIUIMBA€E HA PO3BUTOK PYXOBOi aKTUBHOCTI, a
HaBYaJbHE HABAHTAXXEHHS Ma€ JOCUThH IMACUBHUI XapakTep.

Mera po6oTu. Po3riasHyTH O0COOJMBOCTI BUKOPHUCTAHHS JUCTAHIIIHHUX
3ac001B HaBYaHHS Ha 3aHATTAX 3 AUCHMIUNIHA «PI3MUHA KyJIbTypa» y 3akKiajax
BUIIIOT OCBITH.

Marepiaim Ta Merogu. HamMu BHUKOpUCTOBYBAlHMCS TEOPETHUYHI METOIM:
aHai3, CHCTeMaTu3allis, MOPIBHAHHS Ta y3arajJbHCHHS HAyKOBUX JAaHWX 3 IUTaHb
BHUKOPHUCTAaHHS JUCTAaHIIMHUX 3aco0iB HaBYaHHS IIiJ] Yac IPOBCJACHHS 3aHATH 3
aucuIuIiHg «Pi3uvHa KyJIbTypa» y 3aKiiajax BHUILNOI OCBITH.

Pe3yabTaTtu Ta 00roBopeHHsi. BpaxoByroun coIiagbHO-TIOTITHYHI YMOBH, B

SAKUX 3apa3 3HAXOJUTHCS Halla KpaiHa 3aHATTS B 3aKjIaJax OCBITH 3J€O0LTBIIOTO
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MPOBOJATHECS 13 BUKOPHCTAHHSAM JHUCTAHIINMHMX 3aco0iB. Ile crocyerhes i
muctmiiing  «Pizuuna KynbTypa». CydacHl HAyKOBIIl HaroJIONIylOTh, IO IS
OTNITUMI3aIlll OCBITHBOT'O MPOIECY 3 3a3HAYCHOI JUCIUIUIIHA Tpeba JOTPUMYBATHCS
MIEBHUX BUMOT

- popmyBaTH y 3100yBayiB BUIIOT OCBITH I[IHHICHOTO CTaBJICHHS JI0 BJIACHOTO
310pOB’S;

- ¢opmyBati y 3m00yBadiB BHINOi OCBITHU CHCTEMY 3HAaHb TPO 3aXOIH
podiJaKTUKHA PI3HOMAHITHUX 3aXBOPIOBAHb;

- OpPTaHi30BYBaTH Y paMKax 3aHITh ONTUMAJILHOTO PiBHS (hI3UYHOI aKTHBHOCTI;

- PO3BUBATH HAaBHYKH, MOB'A3aH1 3 OTPUMAHHAM Ta 0OpoOKOI0 1HGOopMalli 1
3MIMCHEHHS MPOQECitHOT CaMOOCBITH Ta CaMOCTIMHOrO €(EeKTHUBHOTO BHPIIICHHS
3aBJIaHb 3JJ0POBOTO CIIOCOOY KUTTH [3].

3a yMOBM BUKOPUCTaHHS JUCTaHIIAHOT (opmMu HaBuaHHA, Tpebda
BIIPOBA/KYBATH HU3KY CyYaCHMX 3ac00iB 3 METOI0 MiABUIIEHHSA €(EKTHBHOCTI
oprasizallii Ta yrpaBJiHHS CAMOCTIMHOIO pOoOOTOO 3/100yBayiB BUIIO1 OCBITH.

3ams MABUINEHHS PIBHSA JOCTYIMHOCTI OCBITHIX pecypciB Ta (opMyBaHHS
MOTHUBaIli y 3700yBaviB JO PO3IIMPEHHS 3HAHb, OTPUMAHUX y PAMOK JAUCHUILIIHUA
«®dizuyHa KynpTypa», MO-TIEpIlIe, HaBYalbHI MaTepiayid Tpeba ananTyBaTH Ta
nepeBecTy y Bijeodopmar.

JlocTynHICTh ~ 3ampONOHOBAaHUX  HABYAJIbHO-METOAUYHUX  MaTepiaiib,
JI03BOJIUTH 3700yBayaM CaMOCTIHHO OOpaTH PUTM Ta OOCSAT 3aCBOEHHS MaTepiany.
TakuM 4YMHOM, TIABUIIYETHCA CAMOPETYJALIS Ta OPraHi30paHiCTh CTYIEHTIB, LIO
MO3WTHBHO BILJIMBA€E HA OMIOHYBAaHHS MaTepiajioM Ta Ha OCBITHIN MPOILIEC B LIJIOMY.

[TigBUIUTH TOCTYMHICTh HABUYaJbHO-METOAWYHOI iH(MOpMaIli MokHa 3a
paXyHOK BHUKOPHCTAHHS IHTEPHET-PECYpCiB Ta IHTEPAKTHUBHUX MaTepialiB:
MiPYYHUKIB, BII€O- Ta ay 110JIEKIIIi.

Bax11Bo0 yMOBOIO YCHIITHOTO KOHTPOJIIO TICMX0(13UYHOr0 CTaHy 3400yBaua
BUIOI OCBITM € BOPOBAHKCHHS CHCTEMH KOMIUIEKCHOTO  CaMOKOHTPOIIO
(GYHKIIOHANBHOTO CTaHy Ta (I3MYHOI MIATOTOBJICHOCTI, SIKA TAaKOXX MOXE OyTH

peanizoBaHa 3a JIONIOMOIow 1HTepHeT pecypciB. Llsg cucrema 3a0e3neyuTh
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iH(GOpMaIlIiHy MIITPUMKY Ta CBOEYACHY JAOMOMOryY 3100yBayam [1].

CormianbHi Mepexi TeX € BUCOKOC()EKTHBHUM 3aCO00M IMPOMOYIIUHTY
JOTPUMAHHS 370pOBOTO crocoly xuTTsA. [lpuHuunm poOOTH coIlalbHUX MEPEK
3aCHOBAaHUI Ha B3a€MOJII1 Ta B3a€MO3B'SI3KY KOPUCTYBaUiB Ta COLIANbHUX TPym. Taka
CTPYKTypa 3a0e3neuye pIBHOIPABHY Ta BIJIKPUTY B3aEMOJII0 Y BIPTyaJbHOMY
IIPOCTOPI, 10 MO3UTHUBHO MO3HAYAETHCS HAa B3a€MO/IIT Ie1aroriB Ta 37100yBaviB.

Jlo mepeBar BUKOPHUCTAaHHS  COI[IAJIbBHUX MEPEeXK MOXKHA  BIIHECTH
Oe3MepepBHICTD MOIaHHS HaBYaIbHOI 1H(OpMaIllii, BapiaTUBHICTh, BIAKPUTUI I1aJIOT,
MO>KJIUBICTh TMOOYJOBH 1HAMBIAYalTbHOI OCBITHBOI TpaekTopii. ColiaiabHI Mepexi
MO>KHa BUKOPUCTOBYBATH HE TUIbKU SIK 3aci0 nepeaadi iHpopMmalii, a i ii 00poOku Ta
30epiraHHs.

JucraHiliiiHe HaBYaHHS 13 BUKOPUCTAHHSIM COILIAJIBHUX MEPEX JI03BOJUTH
BUKJIaadyaM auctiuiuiind «DizuyHa KyJabTypa» KOHTPOJIIOBATH BUKOHAHHS 3aBlIaHb
3100yBavyaMy BHIIOT OCBITH, peasli3yBaTH MEXaHi3M, CIPSIMOBAHUN Ha ITiJIBUILICHHS
caMooprasi3zailii Ta MOTUBAIlli 10 caMOOCBITH. Tak, BUKJIalad MOKE€ OOMEXKUTH 4Yac
JOCTYILYy 10 HaBYaJIbHUX MaTepialliB, YEPryroUuu HOro 3 KOHCYJIbTalIiHOK pOOOTOIO.

3py4yHUM 1HCTPYMEHTOM Tiepeiadi oOO0'€eMHMX HaBYaJIbHUX MaTepialis,
O0COOJIMBO BIJICOYPOKIB, MPUKIAJHUX TPOrpaM TOIIO, € XMapHI CEpBICH, IO
3a0€3MeuyloTh BHUCOKY MIBUAKICTH OOpOOKM 0a3u JaHUX 1 HU3bKE BUKOPHUCTAHHS
(h13UYHOTO JUCKOBOTO MIPOCTOPY.

BnpoBamxenHss cydacHux iH(OpMaIiiHO-KOMYHIKAIMHUX TEXHOJOTIH Yy
nporpamy aucuuIUiing «®dizuyHa KynbTypa» J03BOJIUTH 3pOOUTH OCBITHIN MpPOILIEC
O11b1I €()EeKTUBHUM Ta KOPUCHUM JJIs 3100yBaviB.

CyuacHi 1H(opMaliiiHI TEXHOJOTIT HaAa yTh KOXKHOMY, XTO 37100yBa€ OCBITY,
MOXJIUBICTh CaMOCTIHHO OOupaTH CBId pEXKUM HaBYAJIBHOTO Ta (PI3UYHOTO
HABAHTAXKCHHS Ta  3/IACHIOBATH TPEHYBAJIbHY, BHXOBHY Ta  COIIaJbHO
KOMYHIKaTUBHY JISUTBHICTD.

BucnoBku. OTxe, BpaxoBYIOUH peallii B SIKMX 3apa3 3HaXOAUThCS Halla KpaiHa
HEOOXITHO BHUKOPHUCTOBYBAaTHM HAMCy4acHINI METOAW TMOAaHHS iH(opMalli s

3100yBayiB BUIIO1 OCBITH.
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3akmagu  OCBITHM BCIX PIBHIB 3aJIMIIAIOTHCS MPOBIIHUMHU  COIIQIbHUMU
THCTUTYIISIMA. MOHITOPUHT OCBITHBOTO HPOIECY Ta BU3HAYEHHS MPOOJIEM 1 MUISIXIB
iX BUpIIIEHHs, BKpal HEOoOX1IHI JUIs aKTHBI3aIlil 3aIy4eHHS CTYJEHTIB JI0 3aHATh, Ta
camocTiitHOi po6oTn. HaOyTuii mOCBI y4aCHUKIB OCBITHBOTO MPOIIECY Ta 30aradueHHS
HaBYAJILHOTO KOHTEHTY CYYacCHHUMH 1H(QOPMAI[iHHUMH TEXHOJOTIIMHA J03BOJIATH

CITIIIIHO ITOJ0JIATH MEPENOHU, 3000YTH OCBITY Ta 00 €KTUBHO OLIIHUTHA 3HAHHS.
b
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METO/INKA BUBUEHHS ITIPUHOMIB
CTPAXOBKHU TA CAMOCTPAXOBKHA

MapkoB Poman AHaToJ1ilioBHY
Buxknanau kadenpu

CrnernianbHoi (P13UYHOT MIATOTOBKH
JAYBC, M. quinpo

1. BuBueHHs rpynyBaHb.

CsanpTe Ha KWIMM, 3ITHITH HOTH, BHUTSTHITH PYKW BIEpE] 1 MNPUTHUCHITH
miI0opiAs 10 rpyaei. 3irHITh CIUHY 1 MEPEKOTIThCS B MPOTHICKHOMY HAIPSMKY
B1JI CTEroH A0 Jonatok. Ilpu mpaBuiabHOMY 3rpylyBaHHI KyBUPOK Oyjae TNIaJKuil 1
oe3cryninvactuil. [104HITH 3 IpUCITaHHS 1 IEpEKOYYHTECS TaK caMmo. TakoX CIIbTe
Ha KWIMM SKOMOTa OJIMK4e 10 I'ST. 3 MOJOXKEHHS CTOSYM MPUCSIbTE, YHNEPIIUCh
pyKaMu B HOTHW JJIs MIATPUMKH, 1, CUASYH HAa KAJIUMKY, IEPEKOTITHCS Bl CTETOH 0
JIOTIATOK 1 Ha3al.

2. BuBdeHHs IpaBUIIBHOTO MOJIOXKEHHS PYK i Yac Ma{iHHS BIIEPeI.

BcranbTe Ha KoJiHA Tak, OO Ballll CTETHA, Ta3 1 TyJyO Oyiu Ha OAHIN JiHII.
3irHiTh OOU/BI PYKH B JIIKTHOBUX CyTii00ax 1 MIAHIMITH 1X BIIEpE, pO3TAIlyBaBIIU
JIOJIOH1 MTOCEPE/IMHI TaK, 00 KIHYMKHU MalibLiB Oyiau Ha piBHI oueld. [lix yac maniHHA
BIIEpe]] JOJOHI BalIMX PYyK IOBHUHHI CIOYaTKy TOPKHYTHUCS 3eMJyi (TIOIUIecKaTH
pykamMu 00 3eMITI0), a TOTIM yCiM MepearIiyusaM TOpKHyTHCs 3emii. [Ipu manminxi
Briepen (Ticis mafiHHSA) KOPIYC YYaCHUKA MOBUHEH CIUpATHCS Ha Mepearunyus i
KoJiiHa. JIiKTI HE TOBWHHI TOPKATHCS KWJIMMa JI0 TOTO, SIK JOJIOHI TOPKHYTHCS
migmoru. [lagiHHs ciifl TaKoK BUKOHYBATH CTOSIYM, OOEpTarouu JiiBe 1 IIpaBe IJieye.
ITin yac magiHHS BHOEpea 3 MOJOKEHHS CTOSYM (IMiCis MaAiHHS) YYaCHUK MpUHMae
CTIAKY IJIi CaMO3aXHWCTy 3 PO3BEACHUMH BOIK TMEPEAIUIIYYSMHU, MabISAMH HIT 1
HOTaMH.

3. BuBueHHs MOJI0KEHHS PYK M1J] Yac NaJiHHA Ha CIHUHY.

JIsbKTe CIMHOIO HA KWUJIUM, 3ITHITh HOTH B KOJIIHAX 1 MPUTUCHITH MiAOOPIIISL 10

rpyaeil. [liTHIMITH OOMIB1 PYKH 1 CUJIBHO XJIOIMHITH MO KWJIMMY. Pyku moBHHHI OyTH
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OpsIMUMH 1 pO3MaxyBaTu JOJOHSAMH BHH3. KyT Mik KOprycoM 1 pykamu OJU3BKO
45-50°.

4, [TaniaHs Ha CrIMHY.

CsanpTe Ha KUIUM, 3ITHITH KOJIHA, MiAOOPIIAS MPUTHCHITH 10 TpyIed, pyKu
BUTATHITH Tiepesi co0oto. [lepekoTiThCcsi rpynamMu, BUTHYBIIM CIIHHY, HE 3MIHIOIOUU
MOJIOKEHHS. SIK 1 BHUIE, TOPKAHHS KWJIMMA JIOMATKaMH, a MOTIM yJIapHu MO KUJIUMY
BUTATHYTOIO PYKOI. YIapsilo4d pyKaMd, CTEXTe, MI00 XpecTelb BUCOYIB Hal
KUJIUMOM. JIsDKTe Ha CIUHY 1 MEPEeBEPHITHCS TaK CaMO, BUTSATHYBIIM OOWJIBI pyKHU
BIIepe]] 1 Bropy (He cTykaiTe oOoma pykamMu Mo Kuiaumy). [To9HITE 3 TOJOKEHHS
HaBnoyvinku. Ilpucigaiite, NPUTUCHITE TAOOPIAAS OO TpyAed 1 BUTATHITH PYyKHU
BIiepeA. 3 LBOrO MOJIOKEHHS CAObTE HAa KUIUM sKOMora OJMk4ye 10 IST, He
MOPYIIYIOUU PyXY, 1 MEPEKOTIThCS Ha3zald. 3aBepllliTh CAIbTO YJapaMH MO KUIUMY
o0oma pykaMu. TakuM k€ YNHOM NEPEBEPHITHCS HA CIIUHY 1 BUTSTHITH PYKHU BIIEpEN
(He crykaiite pykamu o0 kwiauM). KiHIleBe MOJIOKEHHS B IIOJIOKCHHI JeKaun 3
OCHOBHOI'O TIOJIOKEHHS. Y BEPTHKAJIbHOMY MOJIOKEHHI, TIA00PIAAs HA IPYIIX, PYKU
BUTATHYTI BHepeld. 3 WLi€i MO3M IUIABHO MpUCIAaiiTe, csabTe HAa KUIUM, HE
MOPYUIYIOUH PYyXy, 1, HapeuiTi, MEePEeBEpPHITbCA Ha CIUHY, YIEPIINCh pyKaMu B
IT1JIJIOTYY.

5. BuBueHHS KiHIIEBOTO MOJIOKEHHS IM11 Yac MaaiHHs Ha OiK.

JIsoxTe Ha npasuii Oik. [locTaBTe mpaBy HOTY epea rpyIbMH, 3ITHITH KOJIIHO, a
JiBYy HOTY IIOCTaBT€ Ha KWJIUM Oins mpaBoi rominku. HaxwumiTees Boepen i
MPUTUCHITH MA0Op1aAs A0 rpyaei. [liTHIMITS JliBe KOMIHO 1 MOKJIAAITh MpaBe KOJIHO
Ha kM. [lokmagiTe npsaMy npaBy pyKy JOJOHEIO BHU3 HA KWJIMM Mg KyToM 45-50°
710 Tija 1 MigHIMITH JiBY pyKy. [Ipu magiaHi Ha npaBuii abo iiBUN OIK HEOOX1THO
IIBUJIKO 1 TOYHO OCBOITH 110 CTiMKy. OcTaTouHa 1o3a MpH MajiHHI Ha O1K, BIACTH
HaOik. CanpTe Ha KWIMM, TAHIMITE OOWIBI HOTH, MIOOPIIAsS O TPyIEH, CIHUHA
MPOTHYTa, PYKH BUTATHYTI mepen coOor. [lepeHeciTh Bary Ha mpaBe CTETHO,
MEPEKOTIThCA 31 CTErHAa Ha MpaBy JIONATKY 1 MOBEPHITHCS B IMOJIOKEHHS CUISYM.
Buxonaiite Te % came 3 JiBOTO OOKY.

3 NOJIOKEHHS CUSIYU TepeBepHIThCA HAOIK. CsbTe HA KUJIMM, SIK 3a3HaY€HO
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Buuie. [lepemicTiTh Bary Ha mpaBe CTETHO 1 MEPEKOTIThCS Ha MpaBui OIK A0 MpaBoi
Jonatky. K TUIbKH MpaBa JIONaTKa TOPKHEThCS KUINMa, CUIBHO BIAPTE BUTATHYTOIO
IPaBOIO PYKOIO 1 3aBEpIITh MaJIHHA HA MpaBuidl OIK. 3 MOJOKEHHS CUJIIYU BMAJITh
Ha Oik. [loBHICTIO MpuUCiAaiiTe, MPUTUCHYBIIN MIAOOPLAIA 1O TPYAEH 1 BUTATHYBIIU
pyku mepes; co0010. 3 1BOTO MOJOXKEHHS CSIbTe Ha KUJIUM TakK, 1100 MpaBe CTETHO
Oys0 sikomora OMk4ue J10 MpaBoi I’ATH, TMEPEKOTIThCS BIPABO Ta OMYCTIThCS Ha
npaBuil OiK, HE MEpEPUBAIOYM PYXy. 3 OCHOBHOI CTIMKM OMyCTiThCs BOiK. BcTanbte
cnepeny, miAOOPIAASIM Ha TPYASX 1 BUTATHYTHUMH Mepea co00r0 pykaMu. 3 IOTO
MOJIOKEHHSI TUTABHO TEPEHIiTh B MOBHHUM MPHUCIA, CiAal0YM HAa KUJIMMOK IMPaBUM
CTErHOM, HE MOPYWIYIOYM PyX 1 OMYCKAaIOUHUCh BIPABO, SIK Yy NOMNEpPEIHINA BIIPAaBI.
3HOBY X TaKu, BCl MaJ{IHHS BUKOHYIOThCS Ha JIIBUI OIK.

6. [Tepekar 3 ogHOTO OOKY Ha 1HIIIHIA.

VY KiHIIEeBOMY MOJIOKEHHI MaAiHHS JIDKTE Ha JiBUi OiK. [ToTiM J11BOIO pyKOIO Ta
o00oMa HOTaMU BIAIITOBXHITH KWJIMMOK 1 IEPEKOTIThCS Ha mpaBuil 6ik. Konu mpaBuit
0iK 3aiiMe MpaBUJIbHE MOJIOKEHHS, IPABOI0 PYKOIO Ta 000Ma HOTaMH BIJIITOBXHIThH
KWJIMM 1 TIEPEKOTIThCS Ha JiBUM Oik Tomo. L1 posi ciig mocTynoBO MPHCKOPIOBATH.
[Tepexouyiitecs 3 60Ky Ha OiK.

7. [Taginus Ha Oik yepe3 mapTHEpa, CTOTUYOTO HA YETBEPEHbKAX.

[TapTHEpU NPUHMaIOTh BUCOKY (PIIOPUCTHUYHY TIO3Y (CTEKATh 32 TUM, III00 PyKHU
1 KoJiiHa Oynu mpsMuMu). To#, XTO majaae, 3aiiMae MO3MIIK0 OUIL MpaBoro OOKY,
cnuHOI0 70 Bac. JIiBOIO pyKoro BI3bMITH MapTHEpa 3a COPOUYKY 3a IpaBe ILIeYe,
MIJHIMITH IPABY HOTY BIEPEJ, & IPaBy PyKy BUTATHITH Nepea co00r0. BUrHiTe cimny
1 3po0iTh Kpok Hazaj. [IpaBa pyka MOBMHHA pyxaTUCs MOMEpeay Tila, 10 Majae, 1
BJIApPSATHUCS TIO BCIH MOBEPXHI KuiauMma (TIpu yaapi pyka MOBUHHA OyTH BUTSTHYTA,
JOJIOHS CTIpsSAMOBaHa 10 kuiauma). [1oTiM BaHTaX MOBUHEH JOCATATH KWJIUMaA, a HOTU
MOBUHHI OyTH OCTaHHIMHU. BUKOHaliTe aHAJOTIYHE MaJiHHS BIIBO MapTHepoM. Jlis
I[bOTO 3aliMITh BUXIJHY TO3UIIII0 017151 JIiBOro OOKY mapTHepa 1 Bi3bMITh MapTHEpa 3a
COpPOYKY MPaBOIO PYKOIO.

8. [TaniaHs HA OiK Yepe3 MAHIIIO.

[TapTHep TpuMmae manuiro odomMa pykamM, cTexadd, o0 BOHA HE TOpKajacs
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foro kmtounIl. BctanbTe CIMHOIO 10 MaNuUIll Tak, 00 Baml mapTHep OyB mpaBoOpyH.
3inpiThCs JIBUM KOJIHHUM CYTJIOOOM Ha MAJUITIO 1 BI3bMITH il IPaBOIO PYyKOIO 3HU3Y
Ol mMpaBoro cTterHa. BUTATHITH BIiepen JIIBY PYKy 1 IpaBy HOTY, NMPUTHCHYBIIH
migoopiaas A0 rpyaed. 3iTHITH CIUHY, MIIHO Bi3bMITh MAJIMIIO MPABOIO PYKOIO 1
MOYMHANWTE OMyCKAaTHUCS, BI3HAYAIOUU, KyIU Majae Bamie Tijo. JliBa pyka MOBHHHA
MOJIOJIATH PyX KOPITYCY 1 3 CHJIOIO BAApUTH IO BClM MOBEPXHI KuiauMma. B ocranHii
MOMEHT TIe€pe]T MAIiHHAM I ATATHITHCS MPABOIO PYKOTO J0 MAJUIl, 00 maaiHHSa O0yi10
M'SKIIUM. 3po0iTh aHATOTIYHE MaJiHHS BIPABO Yepe3 MaJHIIIO.

Q. [Tepekuy yepes rojaoRy.

[Ipucigaiite, 38049 HOTU pa3oM, HE po3BOJAYM KOJiH. [loknaaiTe oOuaB1
JIOJIOH1 Ha KWJIMM, IPUTUCHITH MIA0OPIIAS 0 TPyAEH 1 CUIbHO BUTHITH criHy. He
BUMNPSIMJISIIOUM  CIIMHM, 3JIeTKA MiJHIMITh HOTHU, TOKJIAJITh TOJOBY Ha KWIHM 1
HaXWITh TOTUIHUIIO BHU3. [lepekoTiThes BIiepes, o0 cnuHa He Oylia npsMoro, Hiou
BU BI/IIITOBXYETECh MIKAPIETKO. 3ITHITH HOTHU i yac nepekary. 1106 Bctatu min
yac nepekary, HoTpiOHO OOXOMUTH IKPH PYKaMHU 1 MIIITOBXHYTH I’ SITH 10 CTETOH.

Kunatucs yepe3 ronoBy cxuiu rosioBy [l yac BUBUEHHS JESKUX TaliHb,
Harp. B. Kumok Haj rosioBoro, AOUUIBHO BUKOPHCTOBYBATHU BIIXWISIIOUMN MEPEKUA
HaJl TOJIOBOIO JiJIsi camo3axucTy. IlouaTtok Takuii camuii, SK 1 KHJOK T'OJIOBOIO. Sk
TITBKU JIONATKU OIMUHATHCS Ha KWJIUMI, KOPIMYC HEOOXIHO MIMPOKO IPOTHYTH,
KOJIIHA 3ITHYTH, HOTU PO3BECTH. BUKOHAaHI TakKMM YMHOM TAJIHHS TOBHICTIO
3anmo0iraloTh yapy XpeCTIIKM 00 KUJIUM.

10. Tlepexun Hazan.

[Tepuia mo3uilis - ocHOBHA cTiiika. CaIbTe HA KUJIUM SIKOMOTa OJIMK4Y€e 0 1 SIT
1 00xomiTh 1Kpu pykamu. [IoBepHITH BUTHYTY CHUHY HazajJ 3 JIEAKOIO LIBUIKICTIO,
po3TalIyiTe M0JIOHI OJM3bKO 0 ByX 1 B MOMEHT MNEpeKary 3 JIOMaTOK Ha TOJIOBY
TPOXU MOTATHITH PyKU Bropy. BcTanbTe Ha HOTH 1 3aiMITh BUX1AHE MTOJIOKECHHS.

11. Tlepexun yepes mieye.

[TouHiTh Yy IpaBUILHOMY IOJIOKEHHI Ha KoyiHaxX. TpumaiiTe nmpaBe KoJIIHO Ha
MiAJ1031, a JOJIOHI ITOKJIaAiTh Ha KWIUM. [IOMICTITH HOJOHI Ha KHJIMM, IOKJIAAITh

MpaBy PyKy MiX HIT 1 ONYCTITh MpaBe muiede Ha KwinM. OJHOYACHO MEPEMICTITh

214



roJOBYy 1O JIIBOTO IjieYa 1 MPUTUCHITH MiAOOpinas A0 rpyAeil. BigmroBxHiTbes
JBOIO HOTOIO 1 MEPEKOTIThCA BiJ MPABOTO IUIeYa A0 JIIBOIO CTeTHA. 3aBEpIIiTh POJIb,
CWJIBHO BAAPUBIIU MO KUJIMMY BUTSATHYTOIO JIIBOIO PYKOIO, 1 TPUIMITH MOJOKEHHS,
KOJIM BIaJIeTE Ha 3eMJIt0 Ha JiBoMy Oori. Ilepekunanns uepes mieye 3 MONOKESHHS
npaBoi MOJWYKU. BiAMpaBHOIO TOYKOIO € KHUKKOBA MOJUI. 3p00iTh KPOK MPaBOIO
HOTOIO Brepe]] 1 MOBEpHITh HOry Ha 45° BiiBo. [lokmaniTe TOJIOHIO MPaBOi PyKU Ha
KIJIMMOK TIOPYY 13 TTPaBOIO0 HOTOFO, ANIBIIl CIIPSMOBAHI JI0 TAIBIIB JiBOI HOTH. 3 i€l
MO3UIIii 00epeKHO MEPEKOTITHCS 3 MPABOro IIeUa Ha JIiBE CTErHO (Haye BU CTOITE 3
MPaBOTO KOJIIHA), 3aTPUMaNTECs B 1031 HA MUTh, OITyCKAIOYHCh JIIBOPYY, 1 CTpHOaiiTe
3 TIEHO MIBUAKICTIO, 3 SKOK MOXETE€ IEePEKOTUTUCS B OCHOBHA IIIJICTaBKa.
BianpanpoByiiTe nepekuy JIBUM IJIEYeM TaK CaMmo, SIK BM BUKOHYETE IMEPEKHUIIU
MPaBUM ILIICYEM.

12.  Tlepexun yepe3 mapTHepa, IO CTOITh B YIOPI HA pPyKaxX Ta KOJIHaX.

[lapTHep cTOiITh Ha pykax 1 kojiHax. OONMYYsSIM [0 TApTHEpa BCTAHBTE
MpaBopy4 BiJ HBOTO 1 BI3bMITHCS NPABOK PYKOK 3a IIHYPOK Ha MOro CIHHI.
[lepeBepHITH CBOro mapTHEpa Ha CIHMHY Ta OIYCTITh MOrO B IOJIOXKEHHS JIIBOIO
pykoto. Tak caMo mepeBepHITh mapTHepa Ha mpaBuil Oik. i1 LBOro BCTaHbTE HA
1oro J1iBui 01K 1 BI3bMITBCS 3 MOSIC J1BOIO pyKoto. [lepeBepHITh CBOTO MapTHEpA, 110
CTOiTh, HA PYKH Ta KOJIIHA.

13. TlaminHs Ha COUHY Yepe3 MapTHepa, O[O0 CTOiTh HAa KOJNIHAX 1
nepeArIyYsX.

14. TlapTHep cTae Ha KOJiHA 1 Kjajge oOWJBa MEpPEAIUIYYs Ha KHIIKM.
Haxumitecs BopaBo. IlpucsapTe, MIIHO NPUTHUCHITH MIAOOPIAAS A0 TpyAeH,
MEePEKOTITHCSA Ha3aj 1 BMNAAITh HA CIIUHY JI0 CIIUHU MapTHEPA, MIITHO MPUTHCHYBIIN

OoOUJIB1 pyKHU JIO KWJIMMA.
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CHELU®IKA ®I3UYHOI NIITOTOBKU MPAIIIBHUKIB
HAIIIOHAJIBHOI OJIII YKPAIHU

MapkoB Poman AHaToJ1ilioBHY
Buknamau kagenpu «CrienianbHO1 (i3UIHOT MIATOTOBKI)
JAYBC, M. Iainpo

CyuacHa mpodeciiiHa poOoTa TPAMIBHUKIB TOJIIIi MPOBOJAWTHCT B
EKCTPEMAJIbHUX YMOBaX, 3a HAsABHOCTI TAKUX HECHPUSITIMBUX UWHHUKIB, SK:
MOCTIiiHE nepeOdyBaHHs B OcepeKy KOH(MIIKTHUX CUTYyalliil, HMOBIPHOCTI 30pOMHOIO
Harajay; HEOOXI1HOCTI HIBUAKOIO MPUUHATTSA PIIIEHHS IIOJAO0 3aCTOCYBAaHHS BUAY
MOJIIENCHKOTO 3aX0/y, BUACHOTO MEPEXO0/y BiJl MPEBEHTUBHOTO 3aX01y IO 3aXOy
MIPUMYCY Ta 1HIIE.

[le BuMarae mMNOCTIMHOIO BIACBIKYBaHHS Ta pO3IIMPEHHS HAOyTHX 3HaHb,
yIOCKOHAJIEHHSI CHEIlaJbHUX PYXOBUX YMIHb 1 HaBUYOK, PO3BUTKY IpodeciitHo
BAXJIMBUX siIKocTel. KiltouoBa poisib BIABOAUTHCS (13MYHIM MIATOTOBLI Y BUKOHAHHI
OKpEMUX 3aBJaHb 30KpEMa TaKUX, SIK: 3a0€3MeUeHHsI MyOJIIYHOI Oe3MeKH 1 MOPAIKY;
OXOpOHa TMpaB 1 CBOOOJ JIIOJMHM, a TaKOX IHTEPECIB CYCIUIbCTBA 1 JIEPKABU;
MPOTHIIS 3TIOYMHHOCTI.

ba3oBe BUBYCHHS HOpPMATHUBHUX JIOKYMEHTIB Ja€ MiACTaBU BU3HAYMUTH,
(G13M4Hy MIArOTOBKY MpAaliBHUKIB MOMILII SK OCOOJMBY CKJIAAOBY MOJILIi, Ta 5K
KOMILJIEKC 3aXOJiB, CIPSIMOBAaHUN Ha (POPMYBAHHS Ta MOJIIMIIEHHS PYXOBUX YMIHb 1
HAaBUYOK, PO3BUTOK (DI3UYHUX SKOCTEH Ta 3710HOCTEN YIMOBHOBAKEHHUX IMPAI[iBHUKIB
MOJIILIT 3 ypaxyBaHHSAM OCOOJIMBOCTEHN Moro npodeciiHoi AISIBHOCTI.

Bigmosimno gm0 IlonmokeHHs Tpo OpraHizaiilo CiIy>KOOBOi MiATOTOBKH
npamiBHukiB HamionanbHoi mominii  YkpaiHu, 3aTBepikeHoro Hakazom MBC
VYkpainu Big 26 ciuns 2016 poky Ne 50, ¢izuuna miaroroBka BKIOYae B cebe
3aranbHy (i3UYHY MIATOTOBKY 1 TAKTUKY CaMO3aXUCTy Ta 0COOMCTO1 OE3MeKu.

Hapuannss 3 (i3uuyHOi MIJATOTOBKM BKIOYaEe B ceOe (¢GopMyBaHHA Ta
BJIOCKOHAJICHHSI B TMOJIIEHCHKUX PYXOBUX YMIHb Ta HABUYOK, HEOOXITHUX Y

MOBCSAKACHHI poOOTI Ta B pa3l BHHUKHEHHS EKCTPEMaJIbHUX CHUTYaIlii;
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BUTPHUBAJIOCTI, IIBUIKICHUX Ta CHJIOBUX SIKOCTEH, 110 3a0€3MeuyoTh epeciiyBaHHs
3JIOYMHIIS Ta TIEPEBary B CHJIOBOMY MPOTHUCTOSHHI MPU HOTO 3aTpMMaHHI, Y TOMY
YUCII 3 MOAOJaHHAM MPUPOJHUX Ta ITYYHUX MEPENIKOI; HABUKY CAMOKOHTPOJIIO 3a
(b13MYHUM CTAHOM Ta CTAaHOM 37I0POB’sl y MpoIieci BUKOHAHHS (DI3UYHUX HOPMATHUBIB;
NPaKTUYHUX HABUYOK 3aCTOCYBaHHS HABUYOK 3 CaMO3aXHCTy, OCOOMCTOI Oe3IeKH,
(h13UYHOTO BILUIMBY TOIIIO.

HeoOxigHO 3a3HaunTH, 110 € TEBHI HIOAHCH Ta creuu@ika mono (isudHol
MIJTOTOBKU TPAIIBHUKIB, SIKI 32 CTAHOM 3JIOPOB’Sl HE MOXYTh OyTH JONYIIEHI 10
OPaKTUYHUX 3aHATh 3 (I3MYHOI MIATOTOBKUA (OTpUMalld TpPaBMY, IOPAHEHHS,
MIEPEHECITA 3aXBOPIOBAHHS TOIIO), 3a MPU3HAYCHHSIM JIiKaps THMYACOBO 3aiMarOThCS
JTKyBaJIbHOIO (Pi3uuHOIO KyJIbTypoto (mam — JIOK). 3BuIbHEHHS 13 3a3HAYCHHSIM
O0OMEXEHHS IOA0 OKPEeMHUX BHUIIB (PI3MUYHMX HABAHTAKEHBb JJISI MOJILEHUCHKUX M€l
IpyInu 3[1ACHIOETHCS 3TAHO 3 IOBIJIKOIO, Ky BHIA€ MEIMYHA YCTAaHOBA.

A TakoX OKpIM JIKyBaJIbHOI (PI3UYHOT KyJIbTypH BOHH 3000B’si3aHi OyTH
MPUCYTHIMH Ha 3aHATTAX 3 TAKTHKU CaMO3axXHCTy JUIsI 3aCBOEHHS HABUYAIBHOTO
Marepiany (BUKOPHUCTAHHS CIEHIaJbHUX 3aco0iB  Ta BOTHEMAJIbHOI 30poi),
HEOOX1HOTO JJisi BUKOHAHHS CITY>)KOOBUX 3aBllaHb, 0€3 aKTUBHOI (CHUJIOBO1) ydacTi B
Hux. OTxe poOMMO BHUCHOBOK, (Di3WYHA MIATOTOBKA € HE3MIHHHM CYIPOBOJHUKOM
YChOTO MEPI0Ty MPOXOHKEHHS CITy>kKOH B mouirii. Takum yuHOM, (hi3UdHA MIATOTOBKA
IIe CKJaJ0Ba TMOBCAKIAECHHOI pOOOTH TMpaliBHUKIB TOMIIii, SIKY BOHHM IOBHHHI
MOCTIHO BJIOCKOHAJIOBATH, MOKA3HUKHU (PI3UYHOI MIATOTOBKM BPaXOBYIOTHCS MpU

MPUCBOEHH] YEPIOBUX CIIELIATbHUX 3BaHb Ta MPU3HAUEHHI HA MTOCA/IH.
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3.