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T'JIABA 1. DOI: 10.30888/2663-5569.2019-02-01-005
MILLING OF GRAIN FOR ETHANOL PRODUCTION

1.1. Wet milling of grain for alcohol production

Introduction

Broadly speaking, processes for making alcohol by fermentation include steps
for (1) preparing the feedstock, (2) fermenting simple sugars, (3) recovering the
alcohol, and often (4) recovering residual non-alcohol materials.

The feedstock may already contain the sugars, as in the case of molasses, sugar-
cane juice or whey; or it may contain sugar polymers such as cellulose, hemicellulose
or starch, which can be depolymerized to fermentable sugars.

This chapter concerns grain as the feedstock, and therefore starch as the sugar
source; and it also concerns 'Wet-Milling' (as opposed to 'Dry-Milling’) as the process
for preparing the grain prior to fermentation.

Use of the term ‘wet-milling' in the context of preparing grain for alcohol
fermentation is of recent origin. It seems to have been first used in the late 1970's or
early 1980's as a means for those entering the new and explosively-growing fuel-
ethanol industry to differentiate between two distinct processes. In the corn-wet-
milling industry, alcohol could be made from their standard products - purified starch
and a range of sugars and syrups, whereas in conventional distilleries, alcohol was
made from whole grain which was first hammer- or roller-milled in 'dry' condition.
Meanwhile, in addition to wet milling and the regular distillery dry-milling process,
there are still other processes for preparing grain prior to fermentation.

One of these uses specific flours made from wheat by the classic flour-milling
process. This flour is mixed with water to form either a dough or 'batter' after which
the elastic hydrated gluten is recovered, and alcohol can then be made from the
remainder, preceded or not by starch purification.

Another process is that practiced in the US by the venerable corn-dry-milling
industry. The process resembles wheat-flour milling, except the starch-rich
endosperm fraction is intentionally not ground entirely into flour. Instead it is
separated by screening and other means into various size fractions; as indicated in
Table 1.1.

Annual US production of these corn fractions is in the region of 6 billion Ibs.
(2.7 million metric tonnes). Some 30% of this, primarily coarse and regular grits, is
used to replace part of the malt in brewery fermentations (2). These grits contain
some 78% starch, (88% dry basis), so their use for making distilled alcohol has been
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suggested from time to time, but the economics have never proven favourable.

Table 1.1
Products of corn dry-milling (1)

Through | US Screen Size | Product
On

3.5 6 Flaking
10 15 Coarse
15 30 Reqular
30 60 Corn Meal
40 80 Corn
60 325 Corn

The History of Wet-Milling

The wet-milling process was first introduced in the mid-1800's, (3) to produce
corn starch pure enough to be used not only in the laundry, but also in the kitchen, for
making such things as puddings and custards and for thickening gravies. Meanwhile,
an industry for making substitutes for cane sugar from different starches by treating
them with acid had been growing since the blockades of the Napoleonic wars. By the
early 1900's at least, making of corn (or glucose) syrup had been joined to the wet-
milling starch process. In the US corn syrup began to be used in candy-making, and
in the home as a replacement for other syrups. In the 1920's pure crystallized dextrose
was successfully produced (4). Then for several decades, industry growth was slow,
but steady. Increases were primarily industrial applications of a broadening line of
regular corn syrups. This included introduction of enzymes to replace acid in at least
part of the conversion from starch to syrup. However, sales of such products from
starch were always limited by their low level of sweetness compared to cane and beet
sugars and the "invert syrups™ made by splitting them into their component simple
sugars dextrose (glucose) and levulose (fructose).

However, this changed dramatically during the 1970's with the
commercialization of high- fructose corn syrup (HFCS) with sweetness equal to
syrups made from sucrose. The volume, measured in terms of pounds per capita, dry
substance, of HFCS rose from 1.4 Ibs in 1973 (5) to 56 Ibs. in 1993/94 (6) - 86% as
much as sucrose. In that year the industry consumed some 660 million bushels (7)
(16.8 million metric tonnes) of corn in making fermentable sugars for use as
sweeteners.

The first significant use of a wet-milling plant for alcohol production began after
the end of prohibition, when the Standard Brands Co. bought an existing plant at
Clinton, IA and began making the grain neutral spirits required for its Fleischmann

MOHOTPADHA 10 ISBN 978-617-7414-63-5



}[awnoe OKPYKECHUE COBPEMEHHO20 HEAOBEKA Knnuza 2. Yacmv 1 NP

brand of beverages.

Later, an interesting change from the dry-milling process to wet-milling process
took place in stages at the Grain Processing Corp. (GPC) plant in Muscatine, IA. This
plant was originally a dry-milling-type unit built to produce alcohol for the World
War Il Rubber-Reserve program. After the War it became a major supplier of
industrial and beverage alcohols, and in the 1950's added facilities to recover the
solubles and the oil-containing germ from the corn, employing the first steps of the
wet-milling process, while continuing to use the remainder of the corn for
fermentation in the existing war-time equipment. At a later time, equipment was
added to take out part of the protein and some clean starch; ultimately they completed
the change to wet-milling (see process description below). They became the largest
and lowest-cost producer of neutral spirit, to the extent that a great many distillers
purchased spirit from GPC instead of producing it themselves.

When the petroleum crises of the 1970's set off a rush to build plants to make
fuel alcohol from grain, it was widely expected that production would come primarily
from dry-milling-process plants. However, instead of that, we find now that the wet-
milling process dominates the industry. It got a fast start when Archer Daniels
Midland Co (ADM) added alcohol facilities to its then under-used HFCS plant in
Decatur, IL. This was followed by steady expansion of those facilities, acquisition
and expansion of the Clinton plant and addition of alcohol to the product line at their
Cedar Rapids, IA, starch and corn-sweetener plant. Meanwhile, a joint venture of
Texaco and Corn Products Company (CPC) (traditional petroleum and corn-wet-
milling companies respectively) modified an ageing starch and dextrose plant in
Pekin, IL to produce fuel alcohol exclusively.

In retrospect, it can be said that the dry- milling-type distilleries built with the
financial support of the U.S. Government in the late 1970's and early 1980's, were
generally financially unsuccessful, and required from modest to extensive rebuilding
to operate. On the other hand, most of the existing wet-milling plants added alcohol
to their product lines and, without direct Government support, have been suc—cessful
in the fuel-alcohol market.

The US has the largest wet-milling industry, with a grind in 1994 of at least
1,200 million bushels (30.5 million metric tonnes).

The wet-milling process divides into two distinct sections. The first is the
millhouse, which takes in corn and produces from it a slurry of refined starch plus
various byproducts as described below. The other part consists of ‘finishing'
departments which process the starch slurry from the millhouse, into a myriad of
starch, sweetener and fermentation products (Figure 1.1).
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Figure 1.1 Wet-milling finishing channels

The Corn Kernel

As seen in Figure 1.2, a corn kernel is made up physically of four major parts.
The largest, which represents some 83% of the kernel's dry weight, is the
‘endosperm’, containing both starch and protein. The protein is more concentrated in
the 'hard' area, where a protein matrix encloses particles of starch, while in the upper
part of the endosperm there is less protein structure and the starch particles are very
much easier to separate.

The germ is the embryo corn plant. It consists of about one-third fat. It is an
elongated structure on one side of the kernel and it makes up 10-12% of the dry
weight. Covering the entire kernel is the pericarp, which is more usually known as
the hull or bran. It is composed almost entirely of cellulose and accounts for about 5-
6% of the weight. The other one percent is the 'tip cap' a small broken tube that
originally connected the kernel to the cob.

As shown in Table 1.2, the chemical composition of the corn kernel may vary
within wide limits, but the averages shown are representative of commercial corn
available in the late 1980's.

In the millhouse, the kernel is separated into well-defined streams: a slurry of
prime starch, and four others which are used to produce valuable 'byproducts’. The
process streams are (1) 'steepwater' containing the solubles, (2) germ, containing
most of the oil, (3) fiber, and (4) 'gluten’ containing a large part of the insoluble
protein. (Corn gluten is significantly different in composition and physical properties
from the wheat gluten mentioned earlier, and the two should not be confused).
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Chemical analysis of corn

(Percent, dry basis)
Range  Average
Starch 61-78 71.7
Protein 6-12 9.5
Fat 3.1-5.7 4.3
Ash (Oxide) 1.1-3.9 1.4
Cellulose? 3.3-4.3 3.3
Pentosans” 5.8-6.6 6.2
Sugars* 1.0-3.0 2.6
Other 1.0
Total 100.0
*plus lignin
® as xylose
“as glucose

SOFT STARCH

HARD STARCH
(Starch & Gluten)

Table 1.2

GERM

Figure 1.2 Structure of the corn kernel

The byproduct oil, gluten feed and gluten meal are crucial to the economics of
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wet-milling inasmuch as they produce revenue, which on an average is some 60% or
more of the cost of the corn itself. This contrasts with the dry-milling, alcohol-
production process where the return from byproduct sales is more usually in the order
of 45% of the cost of the corn. The difference amounts to about $0.15 per gallon of
alcohol in the US.

The usual byproducts are (1) unrefined corn oil, expelled or extracted from the
germ, (2) corn-gluten meal (60% protein) made by drying the gluten stream, and (3)
corn-gluten feed (21% protein) made by mixing germ residue, fiber and steepwater
streams and drying them.

Yields of these byproducts vary from plant to plant and with corn composition,
but the yields in Table 1.3 are used by the USDA in their reports (9).

Table 1.3
Wet-mill yields per USDA
Product % Moisture| 1bs/bul kg/tonne
Crude Corn Qil 1.55 27.7
Corn Gluten Feed| 10 135 241.1
Corn Gluten Meal| 10 2.65 47.3
Starch 0 315 562.5

The Wet-Milling Process

General

The millhouse produces starch using a series of steps beginning with a lengthy
soaking (steeping), where solubles are removed, followed by recovery of the germ,
fiber (bran) and gluten (protein). This leaves impure starch, which in the last
millhouse step is washed counter- currently with fresh water, to produce a 99% pure
product.

As shown in Figure 1.3, the flow of water is actually countercurrent throughout
the entire process. After starch-washing it moves stepwise towards the steeps,
accumulating solubles as it goes. While small amounts of water leave with the
various byproduct streams, the main part goes to steep the incoming corn, after which
it is removed, carrying a significant amount of solubles with it.

Corn receiving and storing

Shelled corn arrives at the plant in rail cars or trucks, (both provided with
hopper-bottoms), barges and sometimes ships. In the plant, it is weighed, sampled,
cleaned, elevated and stored in bins or silos. Depending upon their location and the
availability of transport, different plants may store large amounts of corn or as little
as only a few days grind. Broken grain that is removed by the cleaning process may
be sold as such, or more usually is ground and mixed into corn gluten feed.
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Figure 1.3 Water flow in corn wet-milling

Steeping

As shown in Figure 1.4, clean corn is first soaked in tanks for about 20 to 40
hours, with 'steep acid' containing about 1600 ppm of S02, at a temperature of about
125°F (52°C). The tanks are filled with corn in sequence and are discharged after
steeping in the same order. After steeping, the kernels reach about 45% moisture;
they are swollen and the action of the S02 has toughened the outer hull and germ, and
also softened the protein structures, so that it is easier to remove intact germs and
hulls, and to separate starch and protein. The steep acid moves countercurrenfly
through the steeps, being used first on the 'oldest’ corn and finally on the newest to be
put in the steep tanks. When it is removed from there, it contains about 7% dry
substance, comprising some 6.5% of the dry weight of the incoming corn, and is
referred to as 'light' steepwater. The solids are high in nitrogen (about 47% calculated
as protein), some 16% ash, plus lactic acid and residuals of the sugars from which it
was produced, totalling about 28% (10)

It also contains various unidentified growth factors and less than 100 ppm S02.
The light steepwater is concentrated to about 45% d.s. in multi-effect or vapor-
recompression evaporators. It is then called 'heavy steepwater' and is sold under the
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name of '‘Condensed Fermented Corn Extractives' to be used as a component of liquid
cattle feeds. More usually it is mixed in the plant, with fiber (see below) and often
other streams such as germ meal, corn screenings and refinery residue (protein and
fat). When dried together, this forms ‘corn-gluten feed (21% protein)', which is
widely used as an ingredient in compounded cattle feeds; a large part of it is
pelletized and exported to Europe.

Germ system

The steeped corn next passes through mills made of rotating toothed discs, set
far enough apart that the kernels are torn rather than pulverized. This action frees the
intact germs from the rest of the kernel, and they are separated in hydrocyclones
which take advantage of the fact that the oil content makes the germ lighter than the
rest of the slurry. They move to the center of the hydrocyclones and are withdrawn.
After two stages of milling and separation, the germ is washed countercurrently in
three steps, after which it is mechanically dewatered and then dried in rotary steam-
tube dryers. It contains about 50% oil, along with fiber, protein and starch. It is
subsequently processed by mechanical expelling and/or solvent extraction, to recover
the oil which is the high-value component. This may be done at the wet-milling plant,
or the whole germ may be sold to others for processing. The residual ‘cake' from
expelling, or ‘flakes' from extracting, may be sold as cattle-feed ingredients or mixed
into corn-gluten feed. There is a commercial market for the crude corn oil, which is
refined for the use in frying, baking, salad dressings, and other commercial and
domestic food uses.

Fiber system

After the germ has been removed, the remaining material is a slurry of starch,
protein and fiber with particles of various shapes and sizes. At this point, washing
screens are used to recover the fiber pieces to which large amounts of starch and
protein are adhered, while fine particles of starch and protein that are free of fiber
advance to the next process step. The fiber which remains behind is milled with discs
set close together, to dislodge as much starch and protein as possible. After milling,
the fiber is countercurrently washed through several stages of screens, dewatered
mechanically and partially dried, after which it is mixed with heavy steepwater and
other components, and these are dried together to produce corn-gluten feed.

Gluten separation

The remaining thin slurry of starch and protein is next thickened by removal of
water using a disc-nozzle centrifugal machine, followed by a similar machine which
separates the lighter- weight protein from the starch by a centrifugal force of 3,000 or
more times gravity. Protein concentration is adjusted to around 68% at discharge, so
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that it will be above 60% when dried to a commercial moisture of about 10%.

The stream of gluten is thickened by another centrifugation, dewatered on a
rotary vacuum filter, and dried. The product is ‘corn-gluten meal (60% protein)'. The
xanthophyll oil that gives yellow corn its color is concentrated in this fraction. Used
primarily in poultry feed formulations, it provides not only high protein, but also
yellow color to the skin and egg yolks, which is desirable in many markets.

Starch washing

The starch slurry coming from the gluten separator contains impurities,
primarily about 2% insoluble and nearly 1% soluble protein, which must be greatly
reduced to produce starch of acceptable quality. This is accomplished by
countercurrent washing with fresh water through a series of up to 15 stages of
hydro-cyclones. The impurities are concentrated centrifugally and returned to the
process stream after the fiber system, while the washed-starch slurry is collected as
the main product. It is in a slurry of about 40% d.s. and the dry material contains only
about 0.3% total protein and less than 0.01% soluble protein (11). On analysis it will
show very little oil or fat, but there may actually be present as much as 0.6% 'hidden’
fat held in the spirals of the starch molecules. This fat is released when the starch is
hydrolyzed to form sugars.

Alcohol production in wet-mills

In order to use this starch for making alcohol, it must first be converted into low-
molecular- weight fermentable sugars, of which dextrose (glucose) and maltose are
important examples. The reaction is called 'hydrolysis' since water combines with the
starch, coincidentally producing a weight gain:

The reaction can be achieved by the action of acids or of suitable enzymes. In
the dry-milling distillery process, where whole grain is used, this hydrolysis and
subsequent fermentation take place in the presence of large amounts of other
materials such as germ, fiber and protein, but when clean wet-milling starch is used,
these other materials are absent, and the fermentation broth is said to be a 'clear
substrate'.

This is important, because with a clear substrate, yeast can be recovered at the
end of the fermentation and re-used for subsequent fermentations instead of being
lost in the stillage. The advantages of this are:

a) fermentation starts rapidly because of high yeast concentrations;
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b) high yeast concentrations tend to keep unwanted organisms from flourishing;
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Figure 1.4 Corn wet-milling block flow diagram

c) in cascade fermentation, it results in a high alcohol concentration in the first

MOHOTPAPHL 18 ISBN 978-617-7414-63-5



}[avunoe OKPYKECHUE COBPEMEHHO20 HEAOBEKA Knnuza 2. Yacmp 1

fermenter, which decreases substantially the formation of glycerol in favor of more
alcohol yield;

d) it reduces the need to grow large amounts of new yeast during fermentation,
saving as much as 4% of the sugars for alcohol instead of yeast growth.

The yeast-recovery process involves passing the fermented beer through a
centrifuge on its way from the fermenter to the first distillation column. The yeast is
concentrated into a ‘cream’' which is acid treated to eliminate bacteria, and returned to
the process.

Conclusion

The process known as ‘wet-milling' of grain has been practised for more than a
century, to obtain pure food-grade starch for use as such, and for conversion by
hydrolysis into fermentable sugars and syrups. Some of these have been used
historically to make beverage alcohol - both outside and in the wet-milling plant
itself.

When the demand for fuel alcohol first arose in the US, the corn wet-millers
were thus already producing, very efficiently, large amounts of fermentable sugars.
All that was required for them to produce alcohol was to add facilities for
fermentation, distillation and alcohol dehydration - everything else was already in
place. ADM, which had considerable excess HFCS capacity at the time, did this on a
large scale and became the principal alcohol producer in the country.

A different approach was taken by the A.E. Staley Company (Tate and Lyle)
when their new HFCS plant was designed with large alcohol capacity in addition to
the syrup. This offered two advantages: (1) the starch volume required for alcohol
increased the millhouse size so it benefited from the economics of scale, and (2)
alcohol production rate could be adjusted to balance the seasonality of HFCS sales,
so the millhouse could be kept operating steadily at full production.

Another plant (Perkin Energy) discontinued completely the making of starches
and sweeteners and now devotes its entire grind to alcohol. The success of this
operation demonstrates that it is not inherently necessary for wet-milling alcohol
plants to make other products to be viable.

At present almost all wet-milling plants use corn (maize) although some wheat
is being used in Europe.

The wet-milling process obtains pure starch by successively removing other
fractions of the kernel, arriving at a somewhat impure starch, which is then washed
clean with fresh water prior to further processing. The non-starch fractions are
customarily sold in the form of unrefined corn oil, corn-gluten feed (21% protein),
and corn-gluten meal (60% protein). Together these byproducts usually return a value
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equal to at least 60% of the cost of corn. This results in a significantly lower raw
material cost when compared with the 'dry-milling' process for making alcohol.

Due to the lower raw-material cost and to the economics of scale of the wet-
milling plants, most of the grain neutral spirits and of the fuel alcohol produced in the
US is made by the wet-milling process.

1.2. Grain dry milling and cooking for ethanol production

This chapter deals with the milling and cooking stages of alcohol production
from whole cereals. In brief, in this process the whole cereal, normally corn (maize),
Is ground in a mill to a fine particle size and mixed with liquid, usually a mixture of
water and backset stillage. The slurry, so produced, is then treated with a liquefying
enzyme to hydrolyze the starch in the cereal to dextrins which are oligosaccharides.
The hydrolysis of starch with the liquefying enzyme, called alpha-amylase, is helped
along by cook-ing the mash at an appropriate temperature to break down the granular
structure of the starch and cause it to gelatinize. Finally the dextrins produced in the
cooking process are further hydrolyzed to glucose in a saccharification process using
the exo-enzyme glucoamylase. These separate stages of milling, cooking and
saccharification will be explained below in more detail.

Milling

The incoming cereal is usually inspected upon receipt. The distiller will check
the grain for bushel weight, moisture content, mold infestation and general
appearance. If the cereal complies with the quality control standards, it will be
unloaded into silos, to be ready for milling.

The purpose of milling is to break up the cereal grains to as small a particle size
as possible, in order to facilitate subsequent penetration of water, in the cooking
process.

A wide variety of milling equipment is avail-able to grind the whole cereal to a
meal. Normally, most distilleries use hammermills, although some may use roller
mills, particularly for small cereal grains.

Hammermills

With a hammermill, the cereal grain is fed into a grinding chamber in which a
number of hammers rotate at high speed. The collision of the hammers with the grain
causes a breakdown to a meal. The mill outlet contains a retention screen which holds
back larger particles until they are broken down further, so that there will be a known
maximum particle size in the meal. The screens are normally in the size range 1/8"-
3/16".
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A size-distribution test or 'sieve analysis' of the meal should be taken regularly.
This shows whether the hammermill screens are in good order and whether the mill is
correctly adjusted. Table 2.1 shows a typical sieve analysis for corn.

As can be seen from this analysis, the two largest screens retain only 11% of the
particles, while the quantity passing through the 60 mesh screen is also fairly low at
7%. For efficient processing of the cereal starch into alcohol, the particles should be
as fine as possible, but a compromise has to be made so that the particles are not too
fine as to cause balling in the slurry tank, or problems in the byproduct recovery
process.

The fineness of the grind is a significant factor in the final alcohol yield. It is
possible to obtain a 5-10% difference in yield between a fine and a coarse meal.
Table 2.2 shows the typical alcohol yield from various cereals. It can be seen that the
normal yield from corn is 2.65 anhydrous gallons of ethanol per 56 Ib bushel.
However, the yield with a coarse grind for corn may drop to 2.45 gallons per bushel,
a reduction in yield of 7.5%. This is a highly significant reduction and would have
serious economic consequences for any distiller.

Table 2.1
Typical sieve analysis of corn meal

Screen Size Hole Size® % Meal on Screen

12 0.0661 3.0

16 0.0469 8.0

20 0.0331 36.0
30 0.0234 20.0
40 0.0165 14.0

60 0.0098 12.0
Through 60 7.0
inches
Table 2.2
Typical alcohol yields from various cereals
Cereal Yield?
(anhydrous US
gallons/bushel)

Fine grind corn (3/16") 2.65

Coarse grind corn (5/16") 2.45

Milo 2.60

Barley 2.50

Rye 2.40

* Note that a distiller's bushel is always a measure of weight. It is always 56 Ib,
regardless of the type of grain.

It is recommended that a sieve analysis of the meal be done at least once per
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shift. The distiller should set specifications for the percentage of particles on each
sieve, and when the measured meal falls outside of these specifications, the mill
should be adjusted.

Normally, the hammers in a hammermill are turned every 15 days, depending on
the usage, and every 60 days a decision should be made whether or not to replace the
hammers and screens.

Roller mills

Some distillers use roller mills, particularly where cereals are used which have
substantial quantities of husk material. In a roller mill, the cereal is nipped as it passes
through the rollers, thus exerting a compressive force. In certain cases, the rollers
operate at different speeds so that a shearing force can be applied. The roller surfaces
are usually grooved, to aid in the shearing and disintegration. Figure 2.1 shows the set
up of a roller mill.

|
Figure 2.1 Roller mill

In Scotland, the solids in whisky mashes, made entirely from malted barley, are
usually removed by using a brewery-type lauter tun, which is a vessel with a
perforated bottom, like a large colander. In this case a roller mill should be used, as
the shear force allows the husk to be separated with minimal damage. The husk men
acts as the filter bed in the lauter tun for tne efficient separation of solids and liquid.

Cooking

Cooking is the entire process that goes from mixing the grain meal with water
(and possibly backset stillage), through to the delivery of a mash ready for
fermentation. Figure 2.2 shows the components that make up a typical milling and
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cooking system. This schematic diagram could represent the processes involved in
beverage, industrial or fuel alcohol production, except that nowadays, only the
whisky distillers use malt as a source of liquefying and saccharifying enzymes. All
other alcohol producers use microbial enzyme preparations.

Before discussing cooking operations, it is necessary to considerthe
biochemical processes that are involved. The source of alcohol from cereal grains is
the glucose polymer known as starch. The purpose of cooking and saccharification is
to achieve a hydrolysis, or breakdown, of starch into fermentable sugars.

This normally involves the use of the endo- enzyme alpha-amylase, followed by
the exo-enzyme glucoamylase (amyloglucosidase), to produce glucose. However,
when malt is used as a source of both alpha-amylase and the exo-enzyme beta-
amylase, the fermentable sugar produced is maltose, which is a dimer, made up of
two glucose units.

Starch exists in two forms. One form is the straight-chained 'amylose’, where the
glucose units are linked together by alpha 1,4 glucosidic linkages. The amylose
content in corn is about 10% of the total starch, and the amylose chain length can be
up to 1,000 glucose units. Figure 2.3 shows the chemical structure of amylose.

The other form of starch is called 'amylopectin’ and represents about 90% of the
starch in corn. Amylopectin has a branched structure. It has the same alpha 1,4
glucosidic linkages as in amylose, but also has branches which are connected by
alpha 1,6 linkages. The number of glucose units in amylopectin can be as high as
10,000. Figure 2.4 shows the chemical structure of amylopectin.

The alpha-amylase enzyme which is used for the initial liquefaction or
hydrolysis of the starch, acts randomly on the alpha 1,4 glucosidic linkages, but will
not break the alpha 1,6 linkages of amylopectin.

As can be seen from Table 2.3, which tabulates me starch content of various
cereals, corn, wheat and milo have similar levels of starch. That is why they are, in
fact, the most commonly used cereals in the alcohol-distilling industry.

For the alpha-amylase to be able to bring about the hydrolysis of the starch to
dextrins, the granular structure of the starch must first be broken down in the process
known as gelatinization'.

When the slurry of meal and water are cooked, the starch granules start to
adsorb water and swell. They gradually lose their crystalline structure, until they
become large, gel-filled sacs which tend to fill all of the available space. They then
break with agitation and abrasion. The peak of gelatinization is also the point of
maximum viscosity of a mash. Figures 2.5, 2.6 and 2.7 show the progressive
gelatinization of corn starch, as viewed on a microscopic hot stage.
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Table 2.3
Starch content of various feedstocks
Raw material % Starch
Corn 60-68
Wheat 60-65
Oats 50-53
Barley 55-65
Milo 60-65
Potato 10-25
Cassava 25-30
Rye 60-63
Rice (polished) 70-72
Sorghum (millet) 75-80
RAW MATERIAL
a -AMYLASE 0.02% o -AMYLASE
l {0.04-0.06%)
HAMMER MILL :
WATER PRE-MIXING HEAT COOKER COOL LIQUEFACTION
—— TANK, S TANK
40 - 60°C 90 - 165°'C . 0"C
; GLUCOAMYLASE
=T TM [0.06-0.12%)
OR MALT
(UP TO 10%)
SACCHARIFICATION
TAMK
60°C
2 YEAST
FERMENTERS FRLEAGATON MASH
STILL 32°C COOLER

Figure 2.2 Typical milling and cooking system

In Figure 2.5 the granules can be seen as quite distinct and separate from the
surrounding liquid. In Figure 2.6 these same granules have swollen in size and some
of the liquid has entered the granules. Figure 2.7 shows the granules as indistinct
entities in which the liquid has entered to expand them considerably.
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Figure 2.4 Chemical structure of amylopectin
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Figure 2.5 Gelatinization of corn starch. Group of granules viewed on
microscope hot stage, at 65°C, under normal illumination

i
) 4

Figure 2.6 Gelatinization of corn starch. Same group of granules as in Figure
2.5, viewed on microscope hot stage, at 75°C, under normal illumination
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Figure 2.7 Gelatinization of corn starch. Same group of granules as in
Figure 2.6, viewed on microscope hot stage, at 85°C, under normal illumination.

Table 2.4
Temperature range for the gelatinization of cereal starches

Cereal Gelatinization range °C
Barley 52-59
Wheat 58-64
Rye 57-70
Corn (maize) 62-72
Hiagh amylose corn 67->80
Rice 68-77
Sorghum 68-77

Table 2.4 shows the gelatinization temperature for the different cereals. It is
thought by some distillers to be important for the meal-slurrying temperature to be
below the temperature of gelatinization, so that an impervious layer of gelatinized
starch does not coat the grain particles, preventing the enzymes from penetrating to
the starch granules, and leading to incomplete conversion. Many distillers however,
go to the other extreme, and slurry at temperatures as high as 90°C at which the
starch gelatinizes almost immediately, so that, with adequate agitation there is no
build up of viscosity, and no loss of yield.

Figure 2.8 shows the chemical reaction of hydrolysis of the alpha 1,4 glucosidic
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linkage and represents the breakdown of starch to the lower-viscosity dextrins.

The dextrins are oligosaccharides resulting from the hydrolysis of starch, using
the endo- enzyme alpha-amylase as a catalyst. Alpha- amylase works randomly and
rapidly, to catalyze the hydrolysis of the starch molecule. The dextrins will be of
varying chain lengths. However, the shorter that the chain length is, the less work
remains for the exo-enzyme, glucoamylase, which starts from the non-reducing end
of the chains to release single glucose molecules by hydrolyzing successive alpha 1,4
linkages. The glucoamylase enzyme also hydrolyzes the alpha 1,6 branch linkages,
but at a much slower rate.

CL-1.4 GLUCOSIDIC LINKAGE

(__:H ZDH {;HEGH
— ) S0
H d H H 2 H
H ; /' H
£ o4 149 F v '\4 1
- C{H H —0 OH H “0
\_ 3 V. Py |3
H OH H OH
MOLECULE CaAN HAVE SEVERAL THOUSAND (n) «-1,4 GLUCOSIDIC LINKAGES
B CH.OH CH,OH ]
5 &
9] O
H /|5 ““H H /¢ . H
— H
+nH,0= Ve N V4 H
NATER \. OH H / s, OH H L4
---0— |3 20" 0H OH |3 2 o
H OH H OH

Figure 2.8 Hydrolysis of the alpha 1,4 glucosidic linkage

Premixing, cooking and liquefaction

In considering all of the different processes that make up cooking, it should first
be explained that there are a variety of types of cooking systems, both batch and
continuous.

For a batch system, there is usually only one tank, which serves as slurrying
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vessel, cooking vessel and liquefaction vessel. There are usually

live steam jets installed in the vessel to bring the temperature up to boil, and also
cooling coils, to cool the mash down for liquefaction. Figure 2.9 shows a typical
batch-cooking system.

With the batch-cooking system, a weighed quantity of meal is mixed into the
vessel with a known quantity of water and backset stillage. These constituents of the
mash are mixed in simultaneously, to ensure as good a mixing as possible. The
quantity of liquid mixed with the meal will determine the eventual alcohol content of
the fermented mash. When a distiller refers to a '25-gallon beer' it means 25 gallons
of liquid per bushel of cereal. For example, for a corn distillery with an alcohol yield
of 2.5 gallons of absolute alcohol per bushel, the 25 gallons of liquid would contain
2.5 gallons of alcohol. It would, therefore, contain 10% alcohol by volume. Using the
distillery alcohol yield, the distiller can in this way determine the quantity of cereals
and liquid to use. Most distilleries operate with beers in the 10-12% alcohol range,
although some beverage plants run at alcohol levels as low as 8%.

GRAIN
—_—
WATER
— ] |
BACKSET / L -AMYLASE
—— e [
I 1III |
/
o [ o
0 O | COOLING COILS
0 l-i o
Q O
Q 0
STEAM

GLUCOAMYLASE + DISTILLERS YEAST

/7\/’ W 5 TO FERMENTERS
{

N \ 30° - 32°C
-, ,_../ 307 - 32°C

HEAT EXCHANGER
Figure 2.9 Batch-cooking system

With the batch-cooking system, a small quantity of alpha-amylase is added at
the beginning (0.02%w/w of cereal) to facilitate agitation in the high-viscosity stage
at gelatinization. After boiling, usually for 30-60 minutes, the mash is cooled to 75-
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90°C and the second addition of alpha-amylase made (0.04-0.06% w/w cereal). Tr:;t
liquefaction then takes place, usually over a holding period of 45-90 minutes. The
mash should always be checked at this stage, to make certain there is no starch
remaining, which gives a blue or purple color with iodine. Mash should not be
transferred from the liquefaction hold until it is 'starch-negative'. The optimum pH
range for alpha- amylase usage is 6.0-6.5, so that from the first addition of this
enzyme until the end of liquefaction, the mash pht should be controlled in this range.
The glucoamylase enzyme has a lower pH range of from 4.0-5.5 so that after
liquefaction, the pH of the mash should be adjusted with either phosphoric acid or
backset stillage, or a combination of the two.

The quantity of backset stillage as a percentage of the total liquid varies from
10% to 60%. On the one hand, the backset stillage

supplies nutrients essential for yeast growth, but too much backset stillage can
result in the oversupply of certain minerals and ions which suppress good
fermentation. Particularly of note here are the sodium ion and the lactate ion. Sodium
concentrations above 500 ppm and lactate above 1.4% both have the effect of
inhibiting yeast growth, to slow down and possibly stop the fermentation
prematurely. The over-use of backset must therefore be avoided to prevent serious
fermentation problems.

With the continuous cooking process as shown in Figure 2.10, meal, water and
backset stillage are continually fed into a premix tank, at a temperature just below
that of gelatinization. The mash is pumped continuously through a jet cooker, where
the temperature is instantly raised to 120°C and it then passes into the top of a
vertical column. With plug flow, the mash moves down the column in about 20
minutes, and passes into the flash chamber for liquefaction at 80-90°C. High-
temperature- tolerant alpha-amylase is added at 0.05-0.08% wi/w cereal to bring about
liquefaction. The retention time in the liquefaction/flash chamber is 30 minutes. The
pH from slurrying through to the liquefaction vessel must be controlled within the
6.0-6.5 range. The greatest advantage of this system is that no enzyme is needed in
the slurrying stage, leading to significant savings in enzyme usage. From the
liquefaction chamber, the mash is pumped through a heat exchanger to be cooled for
saccharification or fermentation.

Figure 2.11 shows the continuous U-tube cooking system. This system, differs
from the columnar cooking system in that the jet cooker heats the mash up to 140°C,
prior to being transferred through a continuous U tube. The retention time in the U
tube is only three minutes, after which it is flashed into the liquefaction vessel at 80-
90°C and the enzyme is added (high-temperature-tolerant alpha-amylase 0.05-0.08%
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wi/w cereal). The residence time in the liquefaction vessel is 30 minutes.
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Figure 2.10 Continuous columnar cooking system
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Figure 2.11 High-temperature, short-time, continuous U-tube cooking system
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The main advantage of this system is the relatively short residence period in the
U tube. If properly designed there is no need to add any alpha-amylase enzyme in the
slurrying stage. However, because of the relatively narrow diameter in the tubes,
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some distillers add a small amount of enzyme to the slurry tank to guarantee a free

flow.
The relative heat requirements of the three cooking systems can be seen in Table

2.5.
Table 2.5
Relative heat requirements of cooking systems
Batch 1

Continuous columnar | 1.18
Continuous U-tube | 1.37

Surprisingly, the batch system is the most energy-efficient cooking system.
Batch systems also generally use less enzyme than the other systems, possibly due to
the difficulty of accurate dosing and good mixing with the continuous systems. The
main disadvantage of the batch system compared to the continuous systems is the
poor utilization or productivity per unit of time. Figure 2.12 shows the temperature
time sequence for the three systems.

This graph shows how much more efficient, time-wise, the continuous systems
are as compared to the batch system.

In the continuous systems, the flow diagrams show steam addition to raise the
mash temperature. This temperature increase is brought about instantaneously by a jet
cooker or 'hydroheater' as shown in Figure 2.13.

One purpose of the cooking process is to breakdown the hydrogen bonds, which
link the starch molecules together, thus breaking down the granular structure and
converting it to a colloidal suspension.

Another factor in the breakdown of starch is the mechanical energy put into the
mash via the agitation of the different vessels in which the cooking process takes
place. Well-designed agitation is very important in a cooking system, and the
problem is intensified when plug flow is also desired.

Looking at mash viscosities gives some indication of the relative ease with
which some cereals are liquefied, while others are more difficult. Figure 2.14
compares viscosity against temperature, for corn and waxy maize (amioca).

As can be seen, the viscosity profile varies from one starch source to another.

All of the cooking systems described earlier require the addition of enzymes, at
least for the liquefaction stage, where most of the hydrolysis takes place. Many
distilleries now use a high- temperature-tolerant alpha-amylase produced from the
micro-organism Bacillus licheniformis. Figure 2.15 shows the effect of pH on the
activity of such an enzyme.
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Figure 2.12 Temperature-time sequence in various types of cooking
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Figure 2.15 Effect of pH on the activity of alpha- amylase

The optimum pH range for this enzyme is between 6.0 and 6.5, although it
shows good stability up to a pH of 8.5. Figure 2.16 shows how the activity of this

same enzyme varies with temperature.
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Figure 2.16 Activity of high-temperature-tolerant alpha-amylase in relation to
temperature
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As can be seen, the optimum temperature for this enzyme is between 88°C and
93°C. Typically, this type of enzyme would be used at between 0.06% and 0.08% by
weight of cereal. Where it is necessary to add some alpha-amylase enzyme to the
slurrying vessel, the dosage rate may be slightly higher.

The reaction time for enzyme-catalyzed reactions is directly proportional to the
concentration of enzyme used. Consequently, distillers who wish to minimize the
quantities of enzyme used, should design their equipment to have long residence
times, to allow the reactions to be completed with the minimal dosage of enzyme.

Saccharification

The saccharification of distillery mashes is a somewhat controversial subject.
Over the last ten years, or so, many distillers have changed from saccharifying mash
in a dedicated saccharification vessel (or 'sacc-tank'), to adding the saccharifying
enzyme directly to the fermenter, in a process referred to as 'Simultaneous
Saccharification and Fermentation'. Saccharification in a separate vessel is still the
practice in some distilleries, particularly for beverage production.

Mash from the liquefaction vessel is cooled, usually to 60-65°C, and transferred
to a liquefaction vessel where the glucoamylase (amylo- glucosidase) enzyme is
added. This exo-enzyme starts hydrolyzing the dextrins from the non-reducing end of
the molecule, and progressively, but quantitatively and slowly compared to endo-
enzymes, releases glucose. The saccharifying process is usually carried out with a
residence time of between 45-90 minutes and the glucoamylase is added at 0.12% by
weight of cereal used. Some distillers actually measure the quantity of glucose
produced by measuring the dextrose equivalent (DE) of the mash. A DE of 100
represents pure glucose, while zero represents the absence of glucose. This test is
rarely used nowadays, as many distillers have high-performance liquid-
chromatography systems, which can measure sugars directly.

The functional characteristics of glucoamylase, which is usually prepared from
the micro-organism Aspergillus niger, can be seen in Figures 2.17, 2.18, 2.19 and
2.20.

Two parameters, temperature and pH, dictate how enzymes can be used. While
liquefaction is carried out at a pH of 6.0-6.5 and a temperature of 90°C, this is not at
all acceptable for saccharification. The pH needs to be in the 4-5 range for
saccharification, and the optimum temperature for the glucoamylase activity is 75°C .
The mash, therefore needs to be acidified, either with phosphoric acid, or backset
stillage, or both, before addition of the glucoamylase. The temperature also needs
modifying. As mentioned previously, the normal mash saccharification temperature is
60-65°C although, for microbiological reasons, it would be preferable at 70-75°C.
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Figure 2.17 Influence of pH on the stability of glucoamylase
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Figure 2.18 Influence of pH on the activity of glucoamylase
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Figure 2.19 Influence of temperature on the stability of glucoamylase
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Figure 2.20 Influence of temperature on the activity of glucoamylase

Lactobacillus can survive at 60°C and frequent infection of saccharification systems
has caused many distillers to change to saccharifying in the fermenter. It is
recommended, therefore, that with modern glucoamylase enzyme preparations,
saccharification take place close to the optimum, or maximum temperature tolerated
by the enzyme.

After saccharification, the mash is cooled to about 32°C for fermentation.
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Raw Materials

Corn

Corn has between 60-68% starch, and is certainly the most widely used cereal in
dry-milling operations. It is easy to process from cooking through fermentation. A
bushel of corn weighs 56 Ib and generally contains approximately 32 Ib starch, which
Is present in the endosperm portion of the kernel, in the form of granules. When
hydrolyzed, this starch yields about 36 Ib of glucose. (The weight increases, as water
Is taken up in the hydrolysis process.)

Barley

Barley is used in many countries as a raw material for alcohol production, both
In its ungerminated form, and in its germinated state, when it is called barley malt.
This cereal contains starch at levels of 55-65% of dry weight. The starch is easily
processed using methods similar to those used for corn, although the grain is much
more abrasive on the equipment than corn, due to its high husk content.

Barley, either of two-row or six-row varieties contains high levels (1-4%) of the
polysaccharide gum known as beta-glucan. This is a very viscous gum and can lead
to processing problems, unless the mash is treated with a beta-glucanase enzyme
which hydrolyzes the gum to glucose.

Alcohol yields from barley are slightly lower than for corn, normally 2.2-2.3
U.S. gallons of anhydrous alcohol per 56 Ib bushel.

Milo (millet or grain sorghum)

Milo has a smaller kernel than corn, but yields about the same quantity of
alcohol per bushel. The cereal is treated in the same way as corn. Occasionally,
foaming problems occur during fermentation, and the distillers dried grain has a
slightly different color. As milo is purchased at a lower price per bushel than corn,
the alcohol may be produced at a lower raw-material cost. An important feature of
milo fermentation is the formation of a crusty head above the liquid, which requires
constant agitation to break up. (For this reason, some distillers who use milo
regularly, install an extra agitator just below the fermenter-fill level.)

Rye

Rye contains almost as much starch as corn (yielding 2.4 gallons of alcohol per
bushel), and is used in rye-producing areas for alcohol production. It is an unusual
cereal in that ungerminated rye contains a high level of alpha-amylase and the mash
can almost be liquefied without the addition of alpha-amylase from external sources.
During cooking, a hold at 65-70°C allows these enzymes to work.

Normally microbial alpha-amylase preparations are added at 0.03% w/w rye.
The fermenting mashes have a tendency to foam, and rye also contains gums which
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lead to serious viscosity problems. Treatment of rye mashes with beta- glucanase
enzyme helps reduce the viscosity, but the problem is not as easy to solve as with
barley. The bitter taste of rye results in a distillers dried grain with a different
character to that of corn, but the plants in North America which use rye exclusively,
have no difficulty in selling this product.

Wheat

While vast quantities of wheat are grown in the USA and Canada, little has been
used directly in distilleries, because it generally tends to be more expensive than corn.
The byproduct wheat-gluten may be extracted before converting the starch to alcohol
as shown in the wheat- gluten processing system in Figure 2.21.
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Figure 2.21 Wheat processing including gluten separation

Depending on the end use of gluten, it can be extracted by washing the wheat
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starch with water, or by dissolving in ammonium hydroxide. Water is used when the
gluten is intended for bread baking, while ammonia is used when the gluten is
intended for use as a protein supplement or is to be processed further. When the
gluten is removed, the resulting product may be deficient in free-amino nitrogen and
nutrients may need to be added to the mash, to have a satisfactory fermentation.
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®OPMAJIN3AIIUA U ONITUMU3AIIASA ®PUCKAJIBHO-HAJIOTOBOM
HAT'PY3KUPET'MOHA B HEUPOCETEBOM BA3UCE

BBenenue

B cOBpeMEHHBIX YCIOBUSX, KOTJa HAaOUpPAET CHIIy HOBBIM TEXHOJIOIMYECKUI
YKJaJ, OCHOBAHHbII HAa BHEAPEHUU B MPOU3BOACTBO M YIPABICHUE HOBBIX
MH()OPMAITMOHHBIX TEXHOJOTUN (HAHOTEXHOJIOTUH, MUKPOOHMOJIOTHSI, HCKYCCTBEHHBIH
UHTEJIEKT, TOTAJIbHbIE KOMIBIOTEPHbIE KOMMYHHUKAIMM M Jp.) MPEICTaBIIACTCS
CBOEBPEMEHHOM 3aj7jaua aBTOMATH3AIlMM KOHTPOJIS H YIpPaBJICHUS (PUCKAIBHO-
Hajoropoit Harpy3kod (PHH) perumona. DTo BbITEKaeT U3 HEOOXOIUMOCTH
MMOCTOSIHHOT'O TIOMCKA KOMIIPOMHMCCA B MPOCTPAHCTBE JUHAMHUYHBIX IMAPAMETPOB U
COCTOSIHUM B CHUCTEME HAJIOTOO0JIOKEHHS] W KOHTPOJIA JIi ONTUMAJIBHOTO pOCTa
3KOHOMUKHU.

JIeiCTBUTENBHO, SKOHOMHYECKAss CUTyallds B PETHOHE CYIIECTBEHHO 3aBUCUT
BCEro OT ofHOro (hakTopa. ITOT (HaKTOp — HAIOTOBO-aMUHUCTpPATHUBHAS HArpy3Ka
Ha OusHec. Eciu Harpysky cienaTh MUHMMAJIbHOW M TakuM 0Opa3oM MOJHOCTBHIO
CHSITHh C OM3HEcCa BCIO HAJIOTOBYIO M aJIMUHUCTPATUBHYIO HATPYy3KY, TO MPOU3OMIET
pacuBeT OM3HEcCa B PETHOHE.

Ho B aTOM citydae, amtMUHUCTpAIUU pEeTHOHA, OCTAaBIIEHCS 0€3 HAJIOrOB, HEYEM
OyJleT peMOHTHPOBaTh JOPOTH, TJIATUTh 3apIlIaThl YUUTENSIM, COJEpPKaTh armapar
yIpaBJICHHUS.

Ecnu HaoroBo-aJIMMHUCTPATUBHYIO HAarpy3Ky MaKCHUMHU3UPOBATh U HAJIOKUTh
Ha OM3HEC HEMOCWJIbHYIO HAJIOTOBYIO M aJMUHUCTPATHBHYIO HArpy3Ky, TO OW3HEC
YMPET WK YUJIET B «TeHbY». Hamoros onsite He OyeT.

Bpixonx Takol — HaWTH M TOCTOSHHO YJIEPKUBATH ONTHMAJIBHOE 3HAYCHUE
HaJIOTOBO-aIMUHUCTPATUBHON HArpy3Ku Ha OM3HEC (BEJIIMUMHY IUIATEXEH, OTYETOB,
MPOBEPOK, MTPadoB U T.A.) IPH KOTOPOU OyNeT AOCTUTHYT ONTUMAJBHBIN OanaHC
MEXJy BO3MOXXHOCTHhIO OM3HEca yCHENIHO pa3BUBAThCA U JIOCTaTOYHBIM
HAIOJTHEHHEM PETHOHAIBHOTO OFOJIKETA.

DT10 pemraemasi mpobiemMa, €clii MOJOUTH K €€ MPEOI0JECHUI0 KaK K PEIICHUI0
3a/layd HEJIMHEHHOW ONTUMM3AIMU B MHOTOMEPHOM IPOCTPAHCTBE (PAKTOPOB H
COCTOSIHUM BbICOKOM paszMmepHoctu [1, 2]. Ilpu 3TOM HEOOXOAUMO BBIACIUTH
AKCIIEPTHBIM TTyTeM WHGOpPMaTHUBHBIE (HaKTOPHI, TIOCTABUTh UX B COOTBETCTBUE CO
3HAYECHHUSIMH HAJIOTOBO-aJIMUHUCTPATUBHOW HArpy3kud Ha MNpPUMEPaAxX MPEIbICTOPUU
(pETpOCIIEKTUBHBIE JaHHBIE), @ CTPOTME AHAIIMTUYECKUE CBSI3U YCTAHOBUTH U
3aMKCUPOBATh IMYTEM NPUHYIAUTEIHHOTO OOYUYEHUs HEHWPOCETEBBIX MOJCICH Ha
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PETPOCTIEKTUBHOM BEIOOPKE.

Takum 00pa3oM, HpeaMETHBIA SKCHEPT ONUCHIBACT 3alady Ha BepOaJbHOM
YpOBHE B TEPMHHAX (PHCKAIBHO-HAIIOTOBOW MapagurMbl, a (OpMaIu3aIiio 3a1a9d U
€€ MHCTPYMEHTAIbHOE PELICHUE — CIEIMATIUCT 110 HEMPOCETEBBIM TEXHOJIOTUSIM.

CoBpemennbie mporpammubiec  1uiatdopmer  (Matlab,  Statistica u  ap.)
MHCTPYMEHTApUH, MO3BOJSET ONEPATHUBHO KOHCTPYHPOBATh HEMPOCETEBYIO Cpeny,
peann30BaTh IUPOKUN KJIACC APXUTEKTYP HEUPOCETEH PAa3IMYHOU CIIOKHOCTU U
npaBil MOJIU(UKAIIMA BECOBBIX KOI()PPUIMEHTOB B Mpoliecce MPUHYAUTEIHLHOTO
oOyuenus [3]. Bmecte ¢ TeM, MpUMEHEHHE TEXHOJIOTHU UCKYCCTBEHHOTO MHTEJUICKTA
B YNpPaBICHUH CIOXHBIMH OOBEKTaMH TpeOyeT Yy4YHUTHIBAaTh OCOOCHHOCTH KaXKJOM
MpeIMeTHOW O00JacTH, YHHMBEpPCAJIbHBIX PEIICHUH HET W ITOT (PaKT pPacKphIBAcT
HEO0OXOUMOCTD aJjanTalu Habopa CTaHJAPTHBIX OMIMI COOTBETCTBYIOLIETO MAKeTa
TEXHUYECKOTO aHalln3a K KOHKPETHOW 00JIaCTH UCCIIeI0BaHUSI.

Bri6op aHamUTHYECKOTO HWHCTPyMEHTapusi OOYCIIOBJIEH HEOCHOPUMBIMU U
BaXHBIMHU JJISI TPAKTHYECKOTO UCTIONB30BaHUS TIPEUMYIIECTBAMHU:

— HEWpOCeTH  SBIAIOTCS  QJANTUBHBIMH  OOYYAarOIIMMHCS  CHCTEMAaMH,
M3BIICKAIOIIMMU Ha MpUMepax HHGOPMALMI0O U3 peajbHBIX IPOLIECCOB, KOTOPHIE
IMHAMHYECKH MPOMOJETUPOBATh JOCTAaTOYHO TPYAHO, a 3a4acTylo, MPOCTO
HEBO3MOXXHO, T.K. OHHM YacTO COJEpXKaT 3HAUYUTEIbHBIH MAacCHB CKPBITHIX,
HEKOHTPOJIMPYEMBIX, HETIOJTHBIX W 3allyMJICHHBIX MapaMeTpOB U B3aMMHBIX CBS3EH
MEXy HUMH;

— WX TpPUMEHEHHE T03BOJSET pellaTh 3a7adyd, KOTOpble TPYIHO WU
HEBO3MOXXHO  pEHIMTh  TPAJULIUOHHBIMH METOAAMH B CHJIy  OTCYTCTBHUS
dbopMaT30BaHHBIX MAaTEMAaTUIECKIX OMMMCAHUN TIPOIECCOB (DYHKIIMOHUPOBAHUS;

— 00JIafaroT acCOIMATUBHON MaMATHIO U B Mpoliecce paboThl HAKAIUIMBAIOT U
000011ar0T HHGOPMAIIHIO, OT 4ero 3PpGHeKTUBHOCTh UX CO BpPEMEHEM BO3PACTAET;

— WX WCTOJb30BaHUE Oazupyercs Ha OOyUYeHHWH HEHpPOCETH ISl W3BJICUCHUS
MH(GOpPMaLIMU U3 OIBITHBIX JaHHBIX, YTO 00ECHeUnBaeT OOBEKTUBHOCTh PE3YJIHTAaTOB
Y TIOBBITIIAET UX HAJEKHOCTh M TOCTOBEPHOCTb.

2.1. CteneHb pa3padoTaHHOCTH NMPOOIeMBbI

Pa3paboTkoi, TeopeTuueckuM 000CHOBaHHWEM U BHEIPEHUEM MH(OPMAIMOHHBIX
TEXHOJIOTHA i TUGPOBU3ANNA IKOHOMHUKH 3aHUMAJIUCh OTEYECTBEHHBICE U
3apyOexHbie yueHbie, B uacTHocTh: C. XaiikuH, P. Xext-Hunbcen, T. Koxonen, u ap.
[4, 5]. B pe3ynbrare ux IesITeNbHOCTH CO3aHbI:

— OCHOBOIIOJIararomuye IIPUHIMUIIBI u MECTOObI HpHKJIElI[HOfI TCOpUU
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UCKYCCTBEHHOI'O MHTEJUIEKTA B COLMAJIBHBIX U TEXHUYECKUX CUCTEMAX;

— KOHCTPYKTHBHBIE IIOJXOJbI K IPOCKTUPOBAHUIO U MOJEIUPOBAHUIO CJIOKHBIX
COLIMAJIBHBIX CHCTEM;

— NPUKIAJHAA TEOpUS YIPaBICHUS COLUMAIbHBIMH M IMPOU3BOACTBEHHBIMHU
CUCTEMaMU;

— KOHLENUUS IPUMEHEHUs CHCTEM MOJACPKKH MPHUHIATHS PEIICHUA IS
OOBEKTOB MOBBIIIEHHOTO PUCKA;

— METO/Ibl U AJITOPUTMbI MHOTOYPOBHEBOH qU((HepeHINaTbHON TUarHOCTUKH B
pa3IMYHBIX IPEIMETHBIX 00JIacTsX;

— QITOPUTMHUYECKME M  NIPOrpaMMHBIE MPOAYKTHI JUII  ONEPATHBHOIO
MHOrO(akTOPHOTO aHajlu3a JaHHbIX B 3aJadax KiIacCHU(pHUKalUU, IPOTrHO3a MU
ajanTaly BXOJ0B K COCTOSIHHSIM OOBEKTA;

— KOMIUIEKCHasl KBAIMMETPHUs 0a30BbIX MPOLECCOB CIOKHBIX OOBEKTOB.

Bmecre ¢ Tem, MOJIHOLIEHHOM, KOMILJIEKCHOM M 3((PEKTUBHON MPOTrpaMMHOM
0a3pl aBTOMAaTU3allMd MOHUTOPHHTa (PHCKAIbHO-HAJIOTOBOM HATPY3KH HA CErOJHS B
OTKPBITBIX MyONuKaluusax He 3adukcupoBaHo. Takas cuTyauus TpeOyeT CO3laHus
MPOJYKTUBHBIX TEXHOJOTUH W MPOTrPaMMHOT0 0O€CIeueHUsl MOCTPOCHUSI MOJENEH,
NO3BOJISIIOIIMX ~ aBTOMATU3UPOBATH  IPOLIECCHI  PACIO3HABAaHUSA  COCTOSIHMM,
IPOTHO3UPOBAHMS JUHAMMKHU TOBEJCHHMS W BBIOOP ONTUMANbHBIX YIPaBISIOLIINX
bakTopoB Is1 OOECHEYEHHs ONTUMAIBHOTO HSKOHOMHMYECKOTO KiIMMaTa depes
BIMSIHE Ha HaAJIOrOBO-aIMUHUCTPATUBHYIO CHUCTEMY Ha 0a3¢ HHTEIUIEKTYaJbHBIX
TeXHoJIoTuii[4, 5].

Bo3Hukaer HeoOXoAMMOCTh B pa3pabOTKE TEXHOJOTUU  IOCTPOEHUS
MPOJYKTUBHOTO aHCamOJI1 HEMPOCETEBBIX MOJENEH aBTOMAaTHYECKOTO0 MOHUTOPUHIA
COCTOSIHHMsI HAJOrOBOM HAarpy3kM W TNPOAYKTHMBHOIO IIOMCKAa ONTHUMAJIBHOIO
COOTHOIICHHS] BXOJTHBIX (DAaKTOPOB M IIENEBBIX COCTOAHUN. KOHEUHBIM MpOIyKTOM
JOJDKHBI CTaThb HEUPOCETEBBIE MOJEIM PACIIO3HABAHUSA AKTYaJbHBIX COCTOSIHWM H
HAXO0XJICHUS TaKoro Habopa BXOAHBIX (DaKTOPOB, KOTOPHIA HAIEKHO U OBICTPO
M03BOJINJI OBl IPUBECTH BCIO CUCTEMY B TPEOYEMOE COCTOSIHHUE.

2.2. Tlpomecc HAXOXKIEHUSI AHAJIUTHYECKOT0 OTOOpPaKeHHUsI BXOIHOIO
BEKTOPA JaHHBIX

Heo0xoaumo HalTH aHATMTUYECKHUE OTOOpPAKEHUsSI BXOJHOTO BEKTOpPA JTAHHBIX
Ha pe3yJbTaT OLIEHKH akTyainpHOro cocrosinus ®HH pernona u obecneunts crporoe
(YHKIIMOHAJIBHOE BIMSHUE 3TOTO BEKTOpa Ha 1eneBoe coctosinne @HH.

3ajaya CBOAMUTCA K PELICHUIO MPsAMOM M OOpaTHOM 3ajayaM pacrno3HaBaHUS
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KJIACCOB.

B obmem ciyqae mpusHaku moBefeHus W 4ucio kiaaccoB @HH smastorces
BEKTOPHBIMH BEJIUYMHAMU:

YO FIX@®], (1)

rae Y (t) — Homep kiacca coctostauss @HH; X (t) — BekTop TeKymux 3HaUYCHUH

BXOJIHBIX (DaKTOPOB-TIPU3HAKOB; F — QyHKIMOHAN mnpeoOpa3oBaHKsl MaccUBa
BXOJIHBIX NMPU3HAKOB B HOMEP KJIacca.

3ajava ajanTaluyy BXOAHOTO BeKTopa K Tpedyemomy coctosiHuuto ®HH cocrout
B HAaxXOXJEHUM ONTHUMAIbHOro Habopa BXOJHOrO BekTopa (akTtopoB X (1),

COOTBETCTBYIOILIETO BEKTOPY IieseBoro cocrostHus Y, (t) @HH.
DTOT MPOIECC MOXKET OBITh OPMATHLHO MPECTABIICH MPOIETYPOi:
F, Y, (t) > X, (1), (2)
rie  Y,(t) — ueneBoii BekTop cocTosHMS 00BekTa; X, (t) — BekTop

a/JIalITHPOBAHHBIX 3HAYEHUN BXOJHBIX NMPU3HAKOB; F, — MPOAYKTUBHBINA (PyHKIIHOHAI

0
MOJU(PUKALIUA MACCUBAa TEKYIIMX BXOJHBIX (PAKTOPOB K HCKOMOMY HaOopy,
aJIeKBATHOMY LIEJIEBOMY COCTOSIHHIO.

Peanuzauus anroputma (2) mo3BoJisieT HATH ONTUMAabHBIA HAOOP BXOJHBIX
(GakTOpoB Kak IOCJIENOBAaTEIbHOE pEIIeHWe TMpsSMOM U oOpaTHOW 3ajadu
pacno3naBanus cocroaauii CCTC.

Pemenue oOpaTHO¥M 3amaun B HelpocereBoM (¢dopmare oOecreunBacT
HAXO0X/ICHWE TaKWX 3HAUYEHUN CUTHAJIOB Ha BXOJl€ OOYyYEHHOW CETH, NMPU KOTOPHIX
JOCTUTAETCS BBIXOJTHOE COCTOSIHUE, COOTBETCTBYIOLLEE HYKHOMY KJIACCY.

B ocnoBy knaccudukanmuu (1) mnpeamaraercs MNOJOXKUTh HCHOJB30BaHUE
o0yyaeMOl HCKYCCTBEHHOM HEUPOHHON CETH C OOpaTHBIM pacnpoCTPaHEHHEM
OLIMOKH KaK MHCTPYMEHTA aBTOMATHYECKOI'0 pACIIO3HAaBaHMS COCTOSIHUA [6].

B ocHoBy mnoucka BxomHwix (akropoB ®HH, koTopble COOTBETCTBYIOT €€
LEJIEBOMY COCTOSIHUIO, MPEIaraeTcs MOJIOKUTh TEXHOJIOTHIO aJalTalli BXOJOB K
TpeOyeMOMYy COCTOSIHMIO Ha OCHOBE MPUHIMUIIOB HelipoyrpasieHus [7]. B kadectse
WHCTPYMEHTA MOJICTIMPOBAHUS BEIOpaH Helpoamymsitop cpenbl StatSoft.

2.3. Knaccuduxkanus akryaabHbix cocrosinnii ®HH

ITocTpoeHne mMaTeMaTH4ECKOM MOJEIHM BHYTPEHHEU CTPYKTYpbl MHIMKATOPOB
cocrosiHusi ®HH Ha ocHOBE HMCXOIHBIX JAHHBIX BXOJHOTO MHOXXECTBAa (HaKTOPOB
CBOJIUTCSL K OTOOPaKEHUIO MPOCTPAHCTBA (PAKTOPOB HA MPOCTPAHCTBO COCTOSIHUU C
3a1aHHOM HAJEKHOCTBIO U TOYHOCTBIO:
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F:X>Y, , XcR"Y,, R, 3)

opt !

rie X — BekTop mnpusHakoB coctosiHus OHH; Yopt— BBLIXOJ/IHOE 3HAYECHUE

Kiacca cocroauus GHH.
Maccus  npuszHakoB ®HH X" ={X1,X2,....,Xn}c X~ COBMECTHO €
COOTBETCTBYIOIIMM MAacCUBOM KiaccoB coctosHui ®OHH mnossossier peanusoBath

M3BECTHOE MPABUJIO pacrio3HaBaHus 00pa3oB [6]:
0, €Q,, ecmn Lo, (o, f)=sup, L, (o)),

L(e, o, }) > o, €Q, 4)

rae ;( = {Xl,..,xn}e X: L(a), {a)g })— mpaBuiIo oTHeceHus coctosiuns OHH ®, K

COOTBETCTBYIOIIEMY KJIACCy; {a)}— MHOKecTBO cocrossuuin ®HH (p, Q) B

npoctpancTse npu3HakoB (K, |) mpu Bcex X BO3MOXKHBIX COYETAHHUSIX (a)pk , @, )

ANTopUTMHYECKasl peanu3alus pemiaroniero mnpaBuiia (4) OCYIIECTBISETCS
pEIIeHNEM 3a1a49M KITaCCU(PUKAIINY C YIUTEIICM.

1. Ha BX0J1 HEMPOHHON CETH, COCTOSIIECH U3 OJHOTO CJIOSi HEMPOHOB, MOAACTCS
BEKTOP X .

2. Homep HeiipoHa, BBIIABIIETO MHUHUMAJIBHBIA OTBET, SBISETCS HOMEPOM
KJIacCa, K KOTOPOMY ITPUHAJIEXKUT BEKTOP X .

[Tokakem anropuT™ 0OyUeHHS B 3TOM 3aj1aue.

1. [TonpaBKu BCeX CUHAICOB I0JaraéM paBHbBIMU HYIIIO.

2. JIy1st Kaxa01 TOYKH MHOKECTBA {XP} BBITNIOJIHSAEM CIEAYIOLLYIO IPOLEAYPY:

[IpeabsiBiasieM TOUKY CETH JJI KJIaCCU(PUKAIIUN.

[TycTh mpu knaccuduKauu moiaydeH otBer — kimace |. Torma mis obpaTHOro
(YHKIIMOHUPOBAHUS CETH MOIACTCS BEKTOP A, KOOPAUHATHI KOTOPOTO OMPECISIIOTCS

0,i =l
Li=I1"

Beruucnennple Uil T1aHHOM TOYKM TIOMPaBKU  JOOABISIOTCS K paHee

0 CIIEYIOMIEMY MTPABUITY: A =

BBIUYHCIICHHBIM.

3. Jlnsa kaxaoro HeHpoHa IPOU3BOIUM CIICYIOIIYIO MPOIIETYPY.

Ecnu mompaBka, BbIUMCIIEHHAsE MOCHEAHUMM cuHancoMm paBHa (0, TO HEWpOH
YAQISIETCSA U3 CETH.

[Tomaraem mapamerp OOydeHHsI paBHBIM BEJIMYWHE, OOpPATHOM K TIOMPAaBKE,
BBIYMCIIEHHOM MOCJIETHUM CUHAIICOM.

Brruucnsiem cymMy KBaJpaTOB HAaKOIUIEHHBIX B MEPBBIX N CHUHANCAX MOIMPABOK
Y, pa3AeiIiB Ha 2, 33HOCUM B NIONPABKY MOCIEAHETO CUHAIICA.

MOHOTPADHA 45 ISBN 978-617-7414-63-5



}[awmoe OKPYKECHUE COBPEMEHHO20 HEAOBEKA Knnuza 2. Yacmp 1

Bri6upaem mrar o6yuenus ¢ mapamerpamu N, =0,h, =2,

4. Ecnii BHOBb BBIYMCJIEHHBIE CHHANITUYECKUE BECA OTIIMYAKOTCS OT NOJIYYEHHBIX
Ha MpeAbLAYLIEM LIare, TO MEPEXOAUM K IIEPBOMY LIary ajaropurMa.

VY HelpoHa, BBLIABIIETO0 MHHMMAJBHBIM CHTHAJ], MEpPBbIE N MOMPaBOK OyayT
paBHBI KOOpJAMHATAM pacO3HaBaBIIEHCA TOYKH X, a MOIPaBKa MOCIEIHEr0 CUHAICca
paBHa equHuue. [locie 3aBepiieHys BTOPOro mara ajlropuTMa MonpaBKa IMOCIEIHETO
CHHArca I-ro HeijpoHa OyneT paBHa YMCIy TOYEK, OTHECEHHBIX K | -My Kiaccy, a
MIONPABKHA OCTAJBHBIX CHUHAIICOB 3TOr0 HEWpPOHA PaBHbI CYMME COOTBETCTBYIOLIMX
KOOpPJIMHAT BCEX TOYEK | -To Kiacca. [ moiydeHus MpaBHIBHBIX BECOB OCTAETCS
TOJIBKO Pa3JeIUTh BCE IMONPABKHA NEPBBIX N CHUHANCOB HA IMOMNPABKY IOCJIEIHETO
CUHAICa, IOJIOXKUTh IOCIECIHUI CHHAIC PaBHBIM CyMME KBaJpaTOB IOJyYEHHBIX
BEJIMYMH, & OCTAJIbHbIE CUHAIICHI — MOJYYEHHBIM JIJIl HUX MONpPaBKaM, YMHOKEHHBIM
Ha 2. DTO IPOUCXOAMT IIPU BBIIIOJHEHUH TPETHETO 111ara ajirOpuTMa.

Bynem cuMTarh, 4TO IPU NPEIBABICHUN IPUMEPA MEPBOTO KIIAcca NEPCENTPOH
JOJDKEH BbLIATh HA BBIXOJIE HYJIEBOW CHUTHAJI, @ IIPU MPEIBSABICHUH IIpUMeEpa BTOPOTO
Kjacca — eOuHUYHbIA. Hmke mpuBeneHO ONHMcaHWe aJIropuTMa OOy4YEHHS
HEPCENTPOHA.

1. [TomaraeM Bce Beca paBHBIMU HYJIIO.

2. IIpoBoauM LMKJI HpeabsBiIeHUs nOpuMepoB. [l kaxnoro npumepa
BBIIIOJIHSIETCS CIIEAYIOIIasl NpOoLEeaypa.

2.1. Ecnu ceTh Bpl1ana MpaBUIbHBIN OTBET, TO EPEXOJUM K 11ary 2.4.

2.2. Ecnu Ha BBIXOJIE MEPCENTPOHA OKUJIATach SIUHUIIA, a OBLIT MOJYYeH HOJb,
TO BECA CBSI3€H, 10 KOTOPBIM MPOIIEI €IMHUYHBINA CUTHAJ, YMEHBILIAEM Ha €IUHULLY.

2.3. Ecnu Ha BeIX0/1€ IEpCEnTpOHa OKUAAIICSA HOJIb, a ObliIa MOJy4YeHa eIMHUIIA,
TO Beca CBA3€H, MO KOTOPBIM IPOIIET €IWHUYHBIA CHUTHAJN, YBEJIWYMBAEM Ha
CAVHMUILY.

2.4, Tlepexonum K cienywoniemMy npumepy. Eciam  JOCTUTHYT — KOHell
00yuJaroIero MHOKECTBa, TO MePEXO0 UM K Iary 3, nHade Bo3Bpamaemcs Ha mar 2.1.

3. Ecnu B Xoie BBINOJHEHHS BTOPOro Illara ajiropuTMa XOoThb OJIMH pa3
BBITIOJTHSJICA War 2.2 uin 2.3 1 He NMPOU301UI0 3allUKJINBAHUS, TO IEPEXOJIUM K IIary

4. B npOoTUBHOM ciiyyae 00y4YeHUE 3aBEPIICHO.

[Ipu 3TOM mpaBumiIo, peanusyoliee NpPUBEIECHUE BHIXOAHON OMIMOKH O0y4YeHUs
KO BXOJY KaXJI0TO (pakTopa, MMEeT CTPOroe MaTeMaTH4YeCKOe ONMHUCAHKE. DTO KpailHe
BXHO MpHU aJaNnTaldd BXOAHOIO BEKTOpa (HaKTOpPOB K IEJIEBOMY COCTOSIHHUIO
(Bextopy  unamkatopoB) CCTC, mno3toMy 3apuKkcUpyeM  HEOOXOAUMbBIE
AHAJIUTUYECKUE COOTHOWIEHHA. OrpaHUYMMCs apXUTEKTypOd MHOI'OCIOMHOIO
nepcenTpoHa U eaquHuYHOW oOyuvaronieil BoiOopkoid. Tak kak CCTC, kak mpaBuio,
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k
pacrosiaraer 1eleBbIM BEKTOPOM MHAUKATOPOB YZ', TO (D)YHKLUS HEBA3KU IPUMET
BU/I:

EW) = (@) -y,

MO,Z[I/I(I)I/IKaHI/IH CHHAIITHYCCKHX KOG)(I)(I)I/IHI/ICHTOB OCYHICCTBIIAACTCA HAa OCHOBC
I'paduCHTHOT'O MCTOJA:

W™ =W"'—7-gradE(W").

KommoHeHThI Ir'pagucHTa q)YHKHI/II/I HCBA3SKHK PaCCUYUTBIBAIOTCA COIJIACHO

2
an-3{ e (1))
2i=1 1=0 j=

Boixonbl 1 1 2 ciioeB HEHPOHOB ONPENEAIOTCSA U3 BBIPAKEHU:

y, = f(i_iowi‘f’ .g,) = f(i_iowi(,z) : f(%ow,g” X)), i=1,2,.,M,

BBIPAKCHNN:

cw-28((iwn) ) LE{ (1 (1)) )

CooTHo1IeHUS M1 9aCTHBIX IIPOU3BOJHBIX q)YHKHI/II/I HCBA3KHM II0 BECaM
HCﬁpOHOB BBIXOJHOT'O CJIOA UMCIOT BHU

oE(W) of @)
awi(lz) =(Y;i = Vi) 2 (2) -0,,
: of (al?
rae ai(Z) - E)Wi(lZ) ‘0),a bi(2) = (Yi - yiz) (3( (2) )

Torma coOOTBETCTBYIONMMK KOMIIOHEHT TPaJUeHTa BBITJISAUT  CIACAYIOIIUM
obpazom:

KomnoHeHThI rpagueHTa uis BECOB MPEANOCIEAHEr0 CJIOS ONPEeIIOTCs o
MeTosuke quddepeHInpoBaHus cioxHoi Gynkuuu [179, 188]:

(a(z)) W@ . of (&) X
da (2) il aal(l) P’

) 8yi agl
0

M
g, 6W(1) El(yl - yiz)

M
= IZ(Y. Yie
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of @) o of@")

M
re b= 2 (Y =Yi)-

Torma MoXXHO 3anucarhb:

AHanu3 NPUBEIEHHBIX BBIPAKEHUU ISl MPOU3BOAHBIX (YHKIMU OLIMOKU IO
BECaM Pa3JIMYHBIX CJIOEB CETH MO3BOJISIET MOIYUYUTh MPABUIIO pacye€Ta KOMIOHEHTOB

rpajueHTa oT QyHKIMH OIIUOKH 1Mo mapaMmerpam (BecoBbIM koddduumentam) E(W)

JUTs1 JTF0OOTO CKPBITOTO CJIOSt HEHPOHHOM CETH:

OE(W)
Rk LV
o

]

(k)
i 'Xj,

(k)
rae X; — cMrHal Ha BXOJE B CETh, bi — BEJIMYMHA MOTPEIIHOCTH O0y4eHUs

(yi - yiz) , IEpEHECEHHAas C BbIX0JIa CETH K BX0y (K €€ MPEeIbIAYIIUM CIOSIM).
2.4. Anantanusi BXOJAHbIX ()aKTOPOB K LeJIeBbIM COCTOSIHUAIM

Ecmu akryansHoe cocrositnne @HH He COOTBETCTBYET LIEIEBOMY COCTOSIHUIO, TO
HEOOXOMMO HAWTH COOTBETCTBYIOIIMM HAOOp BXOAHBIX (DAKTOPOB, T.€. PEIIUTH
oOpaTHYI0 3a/Jady pacro3HaBaHus: Mo 3ajaHHoMy kjaccy ®HH Haittu onpenenutsb
Habop npu3HaKoB ((aKTOPOB) aJEKBATHBIX ATOMY COCTOSTHUIO. DOpMaTbHO HEBSI3KA
aKTyaJIbHOT'O U II€JIEBOI0 COCTOSIHUM B HeMpoceTeBoM Qopmare (dopmaauzyercs B

Buie [7]:
1 nm ) )
— 33y —d. )] = min(R<R,), 5
mn j=li=1(yu u) ( 0) ( )
rfAe Y; — BEKTOp WHIMKATOPOB BBIXOJHBIX COCTOSIHUM; dij — pe3ynbTaT

oOy4YeHHsI CETH Ha | - BBIXOJE, IPU |- M IpuMepe oOydvaroied BeIOOpkH; j =1,Nn —
HOMEp BBIXOZAa ceTd; I=1m — HOMep mpumepa; M,N — pa3MEpPHOCTh MacCHBa
IIPUMEPOB U YUCJIA BEIXOAHBIX 2JIEMEHTOB CETH; R, — IOIYyCTUMBIE OTPaHUYEHUS 10

YCJIOBHUIO 3aJa4H.

Pemenue 3amaun MuHUMH3aAIUU 11e7eBOi GyHKIUHA (5) B TIOCTAHOBKE 3a/1a4u
BBITIOJTHSIETCS MTEPAIIMOHHO B IpOIECcCe OOYUYEHHsI CETH IO aJIrOpUTMy OOpaTHOIO
pacnpocTpaHeHus OMHMOKY [7] MPUMEHUTETHHO K BXOAHBIM (haKTOpaM UCCISTyeMOi
OHH:

Moaudukamnusi CHHONTHYECKOTO IMPOCTPAHCTBA IYTEM TMOJCTPOUKH BECOBBIX
K03 ULIMEHTOB B HAMPABICHUU aHTUTPAUEHTA HEBSI3KU:
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it +1) = wit)— u%]

rie  p — koadduuueHt odyyenus; E — QyHKuus HeBsA3KH (OMIMOKA).

Ecnu Y npencrasiisger aktyansHoe (Tekyiuee) coctostaue @HH, a Y — peakuuro
ceTH, TO (POpMaNTBHO MPOIECC aJaNTAUU MPEICTABISAETCS N3BECTHBIM aJITOPUTMOM

[7]:

TpeacTaBisieM OMUOKY ceTH Kak: E - = %(e*)z = %(Y -Y’ )2 , TOrAa

Y= i £ [ £ (v )b |-bg,

e
out

rae: 2 (), f2(.), f*(.) — akruBammonnsre GyHKIMH HefipoHoB 2-To Ta 1-To

coeB; W;? ,Wi' — BecoBble KOI(POUIMEHTH HEHPOHOB HAa Y4aCTKaX MEXJLy

e

ot » D2 — BEJIMYUHBI TIOPOTOB HEHPOHOB BBIXOJIA

Heiiponamu 2-3-ro u 1-2-ro cioes; b

Y CKPBITOTO CJIOSI.

JUjis HEHpPOHOB Ha BXOJI€ MCIOJB3YETCs JIMHEHHAsl CUTHaNbHAs (PyHKLHA, a 17
CKPBITOTO cJ10si — curMouaHas. [Topor Ha BeIxo/1e OOBIYHO paBEH HYJIIO.

Hanee orieHMBaeTCs NPON3BOAHAS (QYHKIIMM HEBS3KU U BBIIOJIHSIIOTCS JEHCTBUS
10 W3BECTHOM MeTOAMKE [6].

MHCTpyMEHTAIBHO 3a/1aya aJanTaluy BXOJIOB CETH K €€ ILIEJIEBOMY COCTOSHHUIO
peleHa B napaaurMe CylmeCTBYIOINX IPaAUEHTHBIX METONOB aJanTaldd BXOJHOIO
BEKTOpa K 3alaHHOM (yHKuUMH Ha BbIxoAe[7]. B aTtom cimyuae merom oOpaTHOro
pacnpocTpaHeHHs OIIHMOKH MMOCIEI0BATEIbHO IPUMEHSIETCS B JIBa HTara:

— JUIS TIOACTPOMKHU MapaMeTpOB HEWPOHHOHM ceTH npu Moauduxanuu eé
CHUHAIITHYECKOTO MPOCTPAHCTBA,

- JUIS TIOACTPOMKHM BXOAHOTO BEKTOpa uepe3 TpaJueHT (PYHKUHUU OIIHUOKU
10 BXOJHBIM CUTHAJIaM CETH.

Bxonnsie daktoper DHH, cooTBercTBytomue ee Tpedyemomy Kiaccy,
[0JIaBAJIUCh HAa BXOJ 00y4yeHHON ceTH. lImes 3aiaHHBII OTBET M OTBET BbIJAHHBIN
CEeThbI0, BBIYUCIISUICA TPAJUEHT (PYHKIMH OMIMOKH MO BXOJHBIM CHUTHAJaM CETH IO
W3BECTHOM TEXHOJIOTUY METO/ia HAarpy>KEHHbBIX JBOMCTBEHHBIX ceTel [7].

3amaga obyuenuss HC umeer nBe ¢aszbl. [lepBas — mpeacraBnsieT ycBOeHHE
HavyanbHbIX QyHKuil HO u HK, koTtopble npuOimkeHHO COOTBETCTBYIOT TMHAMUKE
ynpasisiemoro coctostnusa @HH, a Bropas — B moaep ke afanTUBHOIO YIIPABIICHUS.

CrpykTypa B3auMoAeucTBHs (PaKTOPOB, OIIUOOK U YIPABIIAIOIINX BO3AEHCTBUI
MOSICHSIET CXeMa!
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¥, i -
Cormazm ——® 3
YIpas. —® Heiliposuy

Ty ALOP
$HH nea. l / E*
-

— ] Hecaengyesasn
Komtpoan * SHH

£ Bemxon

Y

Coraamm = =
YIpaET.

'
Puc. 1. CtpykTypHas cxema aJjantanuv BXOA0B

ITocne pocTwkeHUsT HEOOXOIMMOM TOYHOCTH aBTOHOMHOW peakiuu HK
MPOBOAMUTCS JOMOJIHUTENbHOE o0O0ydeHre oOOMX HeipoceTeld Ha MpUMepax
yrpasieHus PHH nipu pa3nnyHbIx €€ 3HAUEHUSX.

Bropas ¢aza oOyuenus HelipoceTeil cucTeMbl HEMpOYIpaBJICHUS MPOXOJIUT B
pabodeM pexXuMe yIpaBiseMoro OO0BEKTa, 4TO TpedyeT COOJIIOACHUS CTPOroro
rpaduka BBITIOJIHEHUS OIEpalMil yIOpaBleHUS U KOPPEKUIUU MapaMeTpoB CETeil.
Kaxxnas HoBasi peanuzanusi MOMOJIHSIET OOYyYarollyr0 BBIOOPKY JUIsl ONEPATHUBHOTO
oOyuenusi. YtoObl m30exaTh MOTEPU MOJE3HOW HMH(GOPMALIMU, YTO COAEPKUTCA B
ATOM peanu3anuu, HE0OXOJIMMO B TEUYEHHE OJHOrO TaKTa BBINOJIHHUTH JIOCTATOYHOE
KOJINYECTBO DIIOX CETEN.

O0600IICHHBIN AITOPUTM JJIsI alanTallii BXOJ0B BbIpazuM Ghopmyiok (6):

X = X AP, (6)
r7le BEKTOp P, 33JaeT HallpaBlieHHE ABMKEHUs, a A,— pa3Mep mara Ha k-oif

UTEPALHH.
dopmyiy pacuera BEKTOpa P, BBIPa3uM CIEAYIOLIUM 00pa3oMm:

- - k -
pk:gk+i§Bk'gi—1 (6)
-
rle BEKTOp P, 3aJaeT HalpaBleHUe [BI)KEHUs; (, — HalpaBlieHUE

aHTUTpaaueHTa Ha K -oi utepauuu; B, — xosddunment, onpenensiomuii Bec i -To
rpaguceHTa; K — mopsaKOBbI HOMEP TEKYIIEH HTepalliu.

Takum 00pa3om, mpejraraeMblii alrOPUTM SIBISIETCS PEIICHUEM IOCIIETHETO
JTama mpolecca U3MEHEHUs BXOAHBIX (DaKTOPOB MPH WX aJanTallid K COCTOSHUIO
®HH 3amannoro kiacca.

OOmwmii anropUTM ATOTO MPOIECCa TPUMET BUI:

1. Hauario.
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Hauaso

v

Bri6pats

CTapTOBYIO TOUKY
(x0,y0,...)

v

Kpurepnii
OCTaHOBKH

Beruuciants
AHTUTPAJIUCHT B
TOYKE

v

3aHectu
HaIlpaBJICHUE B
CTEK

v

IlocyuTaTh BEKTOD
HaIpaBJICHUS

v

ITepemecTuts 110
HaIPABJICHUIO B —
HOBYIO TOUKY

v

Ly Koneng

Puc.2 Aaroputm aganranuu BXoa0B 1 uejesoid ®HH

2. BeI6Op HAuaIbHOM TOUKH ¢ KOOPIHMHATAMH (X,g, Xogeeey X )

3. IIpoBepka kpuTepusi OCTAHOBKM (UMCIIO MTEpalUi, CpeHss KBaapaTuiecKas
omnOKa o0y4deHus u 1Ip.).

N

4. BelunciieHHE aHTUTPAIUEHTA B TEKYIEH TOUYKE (), .

5. 3aroMuHaHUE TEKYIIETro HanpaBieHus B (aiie HanpaBICHUM.

RN

6. Pacuer BekTOpa HampaBieHus P, 1o gpopmyie 6.

7. Ilepememienrne B NOPOCTpaHCTBE  (PAKTOPOB B HOBYIO  TOUKY,
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-

COOTBETCTBYIOIYIO BBIYUCIIEHHOMY BEKTOPY [, .

8. Bo3Bpanienue k mary 2 1 mpoBepka KpuTepusi OCTAaHOBKH.

O.1lpn mMONOXHUTETPHOM pe3yJbTaTe€ — OKOHYAHHWE QJIrOpUTMa, a IpHu
OTPHLIATEILHOM — IIEPEXO/I K mary 3.

10. OctanoBka. HalizeHHas TOuyka COOTBETCTBYET MHMHHUMYMY (YHKIUU
HEBSI3KU.

Takum o00pa3zom, TNpeACTaBICHbl MaTeMaTHUYeCKUe, alrOPUTMUYECKHE U
MHCTPYMEHTAJIBHBIE IPOLEAYPBl PELICHUS [BYX OTHOCHUTEIBHO CaMOCTOSATENBHBIX
poLenyp:

— TIOCTPOEHME aJCKBATHOM MOJEIM TEKYIIEr0 COCTOSIHUSA MCCIEAYEMOTO
coctossuuss GHH;

— HaxoXKJEHHE BEKTOpa BXOAHBIX (PAKTOPOB, COOTBETCTBYIOIIETO LEIEBOMY
COCTOSIHHIO B PAMKaX JTOIIyCTHUMBIX OTKJIOHEHUH.

PesynbraTel MOZENIMpPOBAaHMSA  TPAJUEHTHOIO CIIyCKA C OLIEHKOW YaCTHBIX
IIPOM3BOAHBIX Kak II0 [apaMeTpaM CETH TaK M II0 BXOJHBIM CHUTHajawm,
IIPEACTABIAIOIIMM IPOCTPAHCTBO NPU3HAKOB TeKyuiero cocrosHus ®HH, nmokazano
YCTOMUYUBYIO  CXOJIUMOCTh UTEPALlMOHHOIO Mpolecca OO0ydYyeHUs CeTH ¢
IIPUEMJIEMBIMH I10KA3aTEJSIMU KA4eCTBA .

Tpadmk oByienus

S S e e EE N
0,10 Oumbka

T i —o.1
0,05 —K1
—0.2

0,00 J—
-100 -50 0 50 100 150 200 250 300 350 400 450 500 550 600 650 700

Puc. 3.Pe3yabTaTr 00yueHust Mojesieil Heilipocereii

I[J'I}I Pa3JIN9IHbIX YCJIOBI/Iﬁ MOACIIMPOBAHHUA TMOJTYUYCH aHcaMOJIb IMPOAYKTUBHBIX
HGﬁpOC@Teﬁ, KOTOPBIC MOT'YT UCIIOJIL30BATHCA B OTACIIbHBIX IIPUIIOKCHUAX Hd OCHOBC
X COXpaHCHHUSA B (I)OpMaTC OCHOBHOT'O KOJa.

2.5. UnuTepniperanus pe3yJbTaTOB MOAeJTUPOBAHUS
AJZIEKBaTHOCTb ~ HEUPOCETEBBIX MOJENEH YCTAHOBJIEHHAs IO BEIWYUHE

IPOAYKTUBHOCTH, OLIMOKaM Ha 00y4aroluX, KOHTPOJbHBIX U TECTOBBIX MHOXECTBaX
npu 00y4eHUH Ha PENpPEe3eHTATUBHONW BHIOOPKE MPUMEPOB, IMO3BOJISIET YTBEPKIAAThH O
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COCTOATENLHOCTH NMPUHUMAEMbIX PEIICHUH 1Mo pe3ysibTaTaM MojaenupoBaHus [1,6,7].
Ha npakTuke 3TO MO3BOJSET MOATBEPAUTH BO3MOXKHOCTH HAXOJUTh M MOCTOSHHO
yIEPKUBATh ONTUMAIbHOE 3HAUYEHHUE HCCIEAYEMON HaJIOrOBO-aMUHUCTPATUBHOM
Harpy3Kkd Ha Ou3Hec (BEJIMUYMHY IJIaTeXel, 0TYETOB, MPOBEPOK, TPadoB U T.14.) MpH
KOTOpOH OyJeT NOCTUTHYT ONTHUMAalbHBIA OallaHC MEXIy BO3MOKHOCTBbIO OM3HEca
YCIELIHO Pa3BUBATHCS U JOCTATOUHBIM HAIOJIHEHUEM PErHOHAIBHOTO Oro/pkera. Yto
SBJISIETCS 1I€JIbIO UCCIIEIOBAHUS.

BoiBOABI

1. Ins aBTOMATH3alMKd OMNpeJeSieHus] BeIWYMH (HaKTOPOB, MPUBOJISIINX
aktyanpHoe coctosiune ®HH k 1eneBomy, HEOOXOIUMO HAWTH (PYHKIIMOHATHHYIO
3aBUCHUMOCTh €€ COCTOSSHUM OT 3HadeHud (akTopoB. DTa 3ajada pelicHa
MIPUMEHCHUEM  TEXHOJIOTMM  HEUPOYINPABJICHHUS W  PEAIUM30BaHA  MOJCIISIMU
MHOT'OCJIOMHBIX TIEPCENTPOHOB Kak oOpaTHasl 3ajia4a paclio3HaBaHUS.

2. Pacder 4acTHBIX TPOU3BOAHBIX TIO BXOJHBIM (PaKTOpaM BBIXOTHOW (DYHKIIHH
HEBSI3KM Tekymero u tpedyemoro coctossHuii ®HH u o06oOmieHHas oleHka
rPaJeHTa BBINOJHEHbI HAa OCHOBE M3BECTHBIX CBOMCTB HEUPOCETEBBIX CXEM,
(QYHKITMOHUPYIOIIIUX B CBA3KE  «OMYJISIPOT-KOHTPOJUIEP». DTO  IMO3BOJIUJIO
ABTOMATHU3UPOBATh MPOLECC OIPEIACICHHUSI JJIEMEHTOB BEKTOpa TIpPAJMEHTa IpU
peanu3aiuy TpaauIMOHHOTO METO/Ia 0OPAaTHOTO PAacCPOCTPAHEHUH OIIMOKH.

3. IIpakTrueckas 3HaUMMOCTh PE3yJIbTaTOB MCCIICIOBAHUSI COCTOUT B CO3JaHUU
POrPAMMHOI0 HMHCTPYMEHTapusl [Jid MEepexojla K aBTOMATHUYECKUM CHUCTEMaM
aZanTaIy MPOCTPAHCTBA BXOHBIX MPU3HAKOB K MPOCTPAHCTBY TPEOYyEMBIX KJIACCOB
B CHCTE€MaXxX ONTUMAJIbHOTO YIIPABJICHUSI SKOHOMHUKOM.
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T'JIABA 3. DOI: 10.30888/2663-5569.2019-02-01-018
MOJIEJTIOBAHHS BIBPAIIIMHOI'O CUTHAJTY JIMHAMIKH ITPOIIECIB
®YHKIIOHYBAHHS I'A30TYPBIHHUX EJEKTPOCTAHIIINA

Beryn

EnepreTnuni cucTeMH BiTHOCSTH JO KJACy CKJIaJAHHUX TEXHOJOTIYHHX CHCTEM.
Takomy >k 3arajpbHOMY BH3HAYEHHIO BIAMOBIAAIOTH 1 Ta30TypOiHHI €JIEeKTPOCTAHIIIT
(I'TE). Cytaicts npouecy ¢ynkiionyBanus ['TE nosnsrae y mepeTBopeHH1 XiIMIYHOI
€Heprii ra3onoAi0HOro MajuBa B €IEKTPUYHY €HEPrilo, 10 BUJAETHCS CHOXKUBAYAM.
3 rtexuiunoi Touku 30py ['TE sBnse coboro kepoBaHMii amapaTHO-IPOTPaAMHHI
KOMIUIEKC. XapakTepucThukamu Tmpoiecy ¢yHkiionyBanHas ['TE €  moTyXHICTh
BUPOOJICHHS €JIEKTPOEHEePrii, HaAIMHICTh POOOTH TEXHIUYHUX MiJICUCTEM, €KOHOMIYHI
NMOKa3HUKHU ekcrutyararii ta iu. [1], [2], [3], [6], [7], [8], [9], [10], [11], [12], [13],
[14], [15], [16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27].

3.1. Jocaigpxenst BiOpamiiiHuX CHUTHAJIIB TUHAMIKH npouecis
(GyHKIiOHYBaHHSI ra30TyPOiHHUX eJIEKTPOCTAHIIIH

PesynbTaTu nocmipkeHb BiOpaliiiHUX CUTHATIB, K1 BIATBOPIOIOTH BiOpallii i
yac poOOTH PI3HUX MEXaHI3MiB, OIyOJiKOBaHI y 3HA4HIM KUIBKOCTI MyOJiKamid, y
Tomy uucni B [1], [2], [3], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15], [16], [17],
[18], [19], [20], [21], [22], [23], [24], [25], [26], [27]. Taki curHay iHTETpaILHO
BIIOOpaXaloTh XapakTep Ta OCOOJMBOCTI JWHAMIKM POOOTH JIOCHIIKYBaHUX
MexaHi3miB. Tomy aHamizy JAMHaMIKH  BiOpamiiiHOro ImymMy KOMIUIEKCY
ra3oTypOIHHUN JBUTYH—EJIEKTPOTCHEPATOP BIABEICHO HAJICKHE MICIIE.

basyrounce Ha OTpUMaHUX pe3ysbTaTax aHaji3y AWHAMIKUA BIOpAlIMHUX IIyMIB
[2; 27], y po0OOTI 3amporoOHOBaHO METOJ MOOYAOBH CKJIaJA0BOI 1H(GOpPMAIIHHOT
TEXHOJIOr1l aHami3y nuHamiku npoueciB ¢yHkiionyBanus ['TE — indopmariiinoro
3a0€3IMeUeHHs] Cy4acHOi J1arHOCTHYHOI BiOpariiiHoi cucteMu. CTpPyKTypHa cxema
Takoi cuctemH [27] HaBesleHa Ha puc. 1.

Hagpenena Ha puc. 1 cTpykTypHa cxema J1arHOCTUYHOI B1OpaIliiiHOT CUCTEMU €
TUTMIOBOIO, a €(EeKTUBHICTh (YHKI[IOHYBAaHHS TaKOi CHCTEMH 3a0e3MeuyeThCs
CTBOPEHHSM cydacHoro iHdopmarmiiiHoro 3abe3neueHHs. bigeln  aeTanbHO
3YMIUHUMOCS Ha MOJell Ta JIarHOCTUYHUX XapaKTEPUCTUKAX JOCIIIKYBaHOTO
BiOpaIiiiHOTO cUTHANY (LIyMYy).

Mooens 6ibpayiinoco cuenany. Y Tpaliol0YUX PyXOMHUX By3JaX MEXaHIYHOTO
KOMIUIEKCY BUHMKAIOTh B1Opallii pyXOMUX MeXaH13M1B, MOJIYJIIB 1 MiAIIUAITHUKIB, SKi
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Pucynok 1 — CTpykTypa 1iarHOCTU4HOI BiOpamiiiHOI CUCTEMM:
1 — mexaniynuii Komnaexc ea3omypoOiHHULL 08USYH—eNeKMPOSEHePAMOop,
2-1,...,2-N — nepeunni sumiprosanvHi nepemeopiosayi 6iopayi, wo ymeopiooms NpoCcmoposy
AHMEHHY SPAMmKY;
3 — ceHcopHa nidcucmema NIOCUNOBAHHA, itbmpayii, aHar02080-YUDPOBO2O NepPemeopeHHs.
cueHanie eiopayiti y yu@posi cueHaiu;
4 — niocucmema nepeoayi yu@dposux cuecHais;
5 — niocucmema cmamucmuyHoi 0OpOOKU CUCHATLIB,
6 — baza danux pe3y1bmamis UMIPIO6AHb (XApAKMepPUCmMuK, napamempis) eiopayii,
T — peecmpayis, 8i000padiceHHs 0iacHOCMUYHUX XAPAKMePUCMUK 8Lopayil;

8 — nidcucmema ynpagniHHa MexaHiuH020 KOMNIEKCY, AKA 6X00UMb y CUCMEMY VNPAGLIHHSA
I'TE.

npu o0epTaHHI yTBOPIOIOTh TMPYXKHI XBWJI HANOPYXKEHHS 3 MOJAJBIIAM iX
MOIIMPEHHSIM B €JIEMEHTaX KOHCTPYKII MEXaH13MiB.

OCHOBHI €JIEMEHTH MEXaHIYHOI'0 KOMIUIEKCY 30Yy/KYIOTh BiOpalliifHy €Heprito
32 paxyHOK IIMKJIIYHOTO Hampy>KeHHA a00 31TKHEHb, XapakTep SIKUX 3aJIEKUTh BiJ
HAsBHOCTI JI€(eKTiB €JeMEHTIB. XapaKTEepUCTUKHU BiOpalii MoXKHAa BU3HAYUTH
eKCIIEPUMEHTAJIbHO, IIIIXOM BUMIPIOBaHb XapaKTEpPUCTUK BiOpalliii y BHOpaHUX
TOYKaX BHUMPOOOBYBAHOTO KOMIUIEKCY 3 TIOJAJIBIIOK CTAaTUCTHYHOK OOpOOKOI0
JaHUX BUMIPIOBAaHb 3 YPaxyBaHHSIM MAaTEMaTUYHOI MOJIEN1 TOCIIIHKYBaHUX CUTHAIIB.

OCKUIBKA MIAMIMOHUK — €IWHANA KOHTAKTHUM 3B'I30K MK YacTUHAMH JI0-
CJIIKYBAHOTO MEXaHIYHOTO KOMIUIEKCY, IO OOepTaloThCsl 1 HEPYXOMHUMH, CTaH
MIJIIIAITHAKA BIUIMBAE Ha XapakTep Horo 30BHIMHIX BiOpamii. [lim wac pobGotu
MiIIAIHUAKIB Ha BaJly JBUTYHa BiOpaliiiHuil curHai (GOpMYyeTbCs SIK CyMa Pi3HUX
JoKepen BiOpocurHamiiB, sKi OOyMOBJIEHI pPOOOTOI0 OKPEMHUX BY3JIIB KOMIUIEKCY
JIBUTYH—EJIEKTPOre€HEepaTop: KOJUBAaHHS pOTOpa, BiOpaillii, BUKIUKaHI MAarHiTHOIO
CHUCTEMOI0, IIITKOBO-KOJIEKTOPHUM BY3JI0M, a€POIMHAMIYHI IITyMH.

Y pobGori [1l] Ha OCHOBI MPOBEAECHUX TEOPETHUYHUX, MOJIETIOIOUNX 1
eKCIIEPUMEHTAJIbHUX JOCIIPKeHb BiOpallliHUX CHTHAMIB 3allpOIOHOBAHA Cy4acHa
MaTeMaTU4YHa MOJIEJb CUTHAJIB y BUIJISAI JIHIMHOTO CTalllOHAPHOT'O BHUIIAJIKOBOTO
npouecy Burisiny (2.8), Tooto
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a<w,t>:°§cp<t—r>c<w,r>dr, )

ne ¢(t) — immysbcHa nepexinHa QyHKIis JiHidHOTO hopmMytrodoro ¢iibTpa, a Q(co, r)
— rayciB OUTU# 1IyMm.

Y wmogneni (1) BUKOPHUCTOBYETHCS METOJ €JIEKTPOMEXaHIUHMX aHaJOoTrik, Ha
OCHOBlI SIKOTO MEXaHIYHa CHCTeMa Ta30TypOIHHUN JBUTYH—EJIEKTPOTCHEPATOP
TpaHCPOPMYETHCS B €KBIBAJICHTHY €IEKTPUYHY cxeMmy. [Ipu 1iboMy XapaKTepHCTUKH
Ta MapaMeTpu MEXaHIYHOi CHCTEMH, TaKi, HaANpUKIAJ, K Koe(dilieHTH MPY>KHOCTI,
TEepTA, MPUETHAHUX Mac, 3aMIHSIOTHCS Ha BIJAMOBIIHI 3HAYECHHS EJIEMEHTIB OIOpY,
IHAYKTUBHOCTI Ta eMHOCTi. Lli ememeHnTn yTBOpIoOTH BianoBimHi RLC-koHTYpH,
BIITYKH SKHX OIUCYIOTh pPE30HaHCHI KoimBaHHA. lle mae 3mory ¢yHkmiro o(t)

JiHIMHOTO (hopMyrouoro (PibTpa MOJATH Y BUTJISII
i
o) = 3 0j(), 2)
J=1

P
9j(0)=aje P isin(yt),t>0. ©)

[Tapamerpu {a j,ﬂj,yj,jzl,n} BU3HAYAIOTHCA CKBIBAJICHTHOIO EJICKTPUIHOIO

cxemMoro RjLCj-enexkTpuuyHuUX KOHTYpiB, L0 BiAOOpaXkaroTb KOHCTPYKTUBHI,
TEXHOJIOTIYHI Ta eKCIUTyaTalliiHi XapaKTePUCTUKH MEXaHIYHOi CHCTEeMH, IO
nociimkyerbes: unciio N € N BusHagae uncno Takux RLC-koHTypiB.

VY po6oTi [1] mpoBeeHO AOCIIKEHHS JIHIMHOTO BUNIaAKOBOro npoiecy (1), ae
nopo/pkyrounM — miporiecoM  ((®,T)€  rayciBChbKMW — BUIAJKOBUHM  mporec 3
HE3IC)KHUMHU 3HAYCHHSIMU. BigmidaeTbces, 1m0 BiOpalliifHUA CUTHAI JOCIIKYBaHOT
MEXaHIYHOI CHUCTeMH (POPMYEThCS 3HAYHOI KUIBKICTIO JDKEpeNl eJIeMEHTapHUX
IMITyJIbC1B BiOpariii.

VY po6oTi [1] Takok HaBejeHAa METOAMKA BHU3HAUCHHS 3a3HAYCHUX IapaMeTpiB
RLC-koHTYypiB 3a pe3yabTaTaMu CTATHCTHYHOI OOPOOKH €KCTICPUMEHTAILHUX JTaHUX
BUMIPIOBaHb BIOPOCUTHAJIIB.

Hiacnocmuuni  xapakmepucmuxu. BUKOpUCTaHHS MOl JTHIAHOTO
CTalllOHAPHOTO TPOILIECY JIa€ MOXJIMUBICTb BHUKOPUCTATH SK  JIarHOCTHUYHI
XapaKTepUCTHUKH pPOOOTH Yy CTAlllOHAPHOMY PpEXUMI MEXaHIYHOTO KOMILICKCY
ra3oTypOIHHUN JBUTYH—EJIEKTPOreHEPATOp XapaKTEPUCTUKU BIOPAIliHHOTO CUTHATY
[2] — xopensmiiiny ¢ynkiiro R(S)Ta cnekTpaabHy HIUIBHICTE OTy)HOCTI S(f).

OcHoBHa yBara IIijJi 4ac JOCTI/KEHb IarHOCTHYHUX XapakKTepucTuk R(S) i

S(f) BiOpamiifHuX curHaNiB Oyra mpuaiieHa OOYMCICHHIO iX CTATUCTUYHUX OILIHOK
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IIpU CTATUCTUYHIN 00poOIIi peanizalliidi BIOpaIliiHUX CUTHAJIB SIK JJAHUX BUMIPIOBaHb.

Y poOoTi oOTpMMaB NOJANBIIMKA PO3BUTOK BIAOMUN MeETOA BiOpaliifHOl
J1arHOCTUKHU pOOOTHU MEeXaHIYHUX KOMILIEKCIB. CyTh HOTO MOJIATAE Y TAKOMY.

1. JocmimkyBanuii 4acToTHHHM miama3oH BiOpocurHamie  10-10000 I'm
3alPOINOHOBAHO PO3/IIIUTH HA TPH MIJ/I1aIIa30HU:

A — 10-80 I'm;
b-70-1200 I'ny;
B - 1100-10000 I'11.

YacToTHul aiama3oH A BiOpOCHUTHAJIB BUKOPUCTOBYETHCS ISl JI1arHOCTUKHU
BUSBIICHHS JTUCOANaHCHUX SIBHUIL, HU3bKOYACTOTHUX PE30HAaHCIB Yy poOoTi
MEXaHIYHOT'O KOMILJIEKCY.

YacroTHuii Aianma3oH b BUKOPUCTOBYETHCS ISl JIarHOCTUKHU IITATHOTO PEXUMY
POOOTH MEXAHIYHOTO KOMILJICKCY.

YacroTHuii qiana3oH B BUKOPUCTOBYETHCS ISl 11aTHOCTUKH BHCOKOYACTOTHHUX
PE30HAHCIB, BUSBJICHHS JA€EKTIB, Y TOMY YHCII Je()EKTIB M IIUITHUKIB.

Yacrotauii niana3oH b BiOpocHrHalliB KOHTPOJIOETHCS MOCTIMHO MpU aHami3l
nuHamiku curHaiiB ¢ynkuionyBanHsa ['TE, a nianmazonn A 1 B — y pa3i BUHUKHEHHS
nedeKTiB.

CrpyktypHa cxeMma GopmyBaHHs 1HGOPMAIIHHOTO 3a0e3MeYeHHs] CTaTUCTUYHOT
00poOKHK BiOpaIiiHUX CHUTHAJIIB MEXaHIYHOTO KOMIUIEKCY Ta30TypOIHHUN ABUTYH—
eJIEKTpOTreHepaTop IiJT YaC PO3B’s3aHH 3a]a4 J1arHOCTUKH I0JIaHa Ha pucC. 2.

ANTOPUTMIYHO-TIpOTPAMHE 3a0€3MeUeHHsI KOHTPOJIIO BiOpaIiiHUX CHUTHATIB
MOJIATAE Y TAKOMY:

— BUKOHYETHCS TEpEBipKa CTaIllOHAPHOCTI peami3aiiii BIOPOCHUTHATIB YCIX
4acTOTHUX Ji1ama3oHiB A, b 1 B Ha BiMOBiAHUX YacOBUX 1HTEpBajax MpHU 3aJaHUX
IMOBIPHOCTSIX;

— MpU MIATBEPKEHHI CTallIOHAPHOCTI OOYMCIIOIOTHCA CTATHUCTHYHI OLIHKH

Kopensidaux ¢GyHkin R(S) 1 cmekrpanpHOi mibHOCTI S(f) moryxkHOCTI Y
KO)KHOMY YaCTOTHOMY Jiama3oHi;
— y 0a3zax JaHUX pe3yJbTaTiB CTAaTUCTUYHOI OOpPOOKHM [aHMX BUMIPIOBaHb

BIOpPOCUTHAJIIB (POPMYIOTHCS ITOCIIIJOBHOCTI IIOTOYHUX CTATUCTHYHUX OIIHOK R(S) 1
S(f) y KO’)KHOMY YacTOTHOMY JTialia30Hi OKpEMOo;

— MPOBOAUTHCS CTATUCTUYHA 0OPOOKA OIIHOK F~Q(S) iS (f) Ha omHOpIMHICTS 13
3aJJaHOI0 MOBIPHICTIO.

3anporoHoBaHa METOJI0JIOTIsI KOHTPOJI0 BIOPOCUTHAIIB € JIBOETAITHOK 1 Mae
BUCOKY WMOBIpHICT mopsiaky P=0,95 BusiBneHHs mpoIeciB  HEMTaTHOTO
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(YHKITIOHYBaHHS MEXaHIYHOTO KOMIUIEKCY, a CaMe:
— MpU  HEMATBEP/KEHHI CTATUCTUYHOI TIMOTE3W TIPO  CTaIllOHAPHICTH
BIOpOCUTHAJIIB 13 33JIaHOK0 TMOBIPHICTIO;

— MpU  HEMATBEP/UKCHHI  CTAaTUCTUYHOI  TINOTE3W TPO  OJHOPIAHICTH

BIOpOCUTHATIB.
BumiptoBaneHa nigcuctemMa
Y
Lindbpoeui BiGpocurHan |
vy
Lincpoea hineTpauis |
I [ianazoH A [iana3zoH B [ianazon B
I OuiHka R(s) I OuiHka R(s) Ouinka R(s)
OuiHka OuiHka
3 OuiHKa S(f]J' S
Y

\A vy

basa gaHnx BMMipHOBaHb, pe3ynsTatv 0bpobku

L 4
AHania guHamikvm PyHKUIOHYBaHHA MexXaHi4HOoro

KOMMNEKCyY

Pucynok 2 — CtpykrypHa cxema ¢popmyBaHHs iHdopmaiiiiHOro 3a0e3nevyeHHst
CTATHCTUYHOI 00p0oOKHU BIOpOCHTrHATIB

3.2. MoaeJi nepemikoa B eJJeKTPOHHUX CHCTeMaxX BHUMiplOBaHb, nepeaayi
Ta 00po0KM iHPOpMALIIHUX CUTHAJIB

[Tlin yac poboTM Tra30TypOIHHOI €JEeKTPOCTaHli BUHHUKAIOTH 1HTECHCHBHI
€JICKTPOMAarHiTHI, BiOpPOaKyCTH4YHI, aKyCTHYHI, TeIUIoBI moJsg. Taki mojs y
CYKYITHOCT1 CTBOPIOIOTH TaK 3BaHI “IPOMHCIOBI Mepenikoau (3aBaaun)”’ abo MpocTo
MePEeNIKO/IM, K1 ICTOTHO BIUIMBAIOTh Ha POOOTY caMoi ra3oTypOiHHOI €JIeKTPOCTaHii,
Ha CTaH 1 370pOB’s OOCIyrOBYIOUOTO TEpPCOHATY Ta OCOOIMBO Ha pobOOTYy
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€JICKTPOHHUX CHCTEM BHUMIPIOBaHb, Iepenadi, oopoOku Ta ynpasiinHga ['TE (mam
€JIEKTPOHHI crucTeMu). P13uyHUI MexaH13M (OpMyBaHHS TaKUX MOJIIB MOJIATAE Y i
3HAYHOI KUIBKOCTI JIKE€pesl BHUIIPOMIHIOBAHHS €HEPrii, pO3MIIMICHUX Yy Pi3HHUX
IPOCTOPOBUX TOYKAaX, 3 PI3HUMU YaCOBUMH IHTEpBajlaMH Mii, a TaKoX 13
HENEPEepBHUMU Ta IMIYJbCHUMHU KOMIIOHEHTaMHU. 3a CBOEIO MPUPOJOI0 Taki MOJIS €
MPOCTOPOBO-YAaCOBUMHU BHUMAAKOBUMHU. HasBHICTh TakuX MOJIB, TOOTO CyKyIHa Jis
€JICKTPOMAarHiTHUX, BIOPOAKYCTHYHUX 1 TEIUIOBHX TMOJIIB, BUKJIMKAE BIIMOBIIHI
nepenkoau B enekTpoHHnx cucremax ['TE. ToMmy ogHi€0 3 OCHOBHUX BIaCTHBOCTEH
€JIEKTPOHHUX CHUCTEM € TEPelIKOJOCTIMKICTh (3aBamocTiKicTh). Lle Ha cam mepen
OOyMOBJIEHO IIUPOKUM [1alla30HOM BaXJMBHUX 3aJad CHUCTEMHU YIpaBIiHHS, 0e3
HayKOBO-T€XHIYHOT'O PO3B’sI3aHHS SKMX HeMoxJuBe ¢yHkuionyBaHus ['TE. o
OCHOBHUX 3a1a4 (hyHKIIOHYBaHHS enekTpoHHux cucreM I TE BimHocsTh Taki [1], [2],
[3], [6]. [7]. [8]. [91. [10], [11], [12], [13], [14], [15], [16], [17], [18], [19], [20], [21],
[22], [23], [24], [25], [26], [27]:

— 3aJladyl BUMIPIOBAaHb Ta KOHTPOJIIO XapaKTEPUCTHUK TMapaMeTpiB CHUTHATIIB
HIMPOKOTO KOJIa MiICUCTEM 1 BUMIPIOBaJIbHUX NEPETBOPIOBAYIB (JJaTUUKIB, CEHCOPIB);

— 3aj1a4l J1arHOCTUKHA (PYHKIIOHYBaHHS CUCTEM, MEXaH13MIB, MOJIYJIIB Ta JaHOK
YCTaHOBKH;

— 3aJ1a4ul ePEeKTUBHOTO YIIPaBIiHHSI POOOTOI YCTAHOBKH 3 METOIO 3a0€3MEeUCHHS
HEOOXITHUX SKICHUX XapaKTepUCTUK notyxHocti podbotu I'TE.

BexTopHa BUMakoBa Mepenkoa BUTISIY

E.(0,t)=(E(0,1)...8 (01)), teT, e Q

BUKOPUCTOBYETbCSI SIK MaTeMaTH4Ha MOJENb MEepelKko]] y OaraToKaHaJbHUX
CJIEKTPOHHUX CHCTeMaX. Tak, Hampukiaj, 4uciao BuMiproBanbHuX TpakTiB ['TE
JI0CSTa€e COTHI KaHAJIB.

Takum 4YMHOM, MaTeMaTH4YHAa MOJIEIb IEPEIHIKOJ B EJIEKTPOHHUX CHCTEMax
ra3oTypOiHHOT yCTaHOBKHM OIMCYEThCS JIIHIMHUM CTalllOHAPHUM BHUIIaJIKOBUM
POLIECOM, TOOTO

a(oo,t)=°§cp(t—r)c(w, ),

e ¢(t) — immynbcHa mepexijHa (QYHKIs JIHIHHOTO (opMyrodoro ¢iibTpa, a
&(o, T) - raycis 6inuit urym.

Takuit miaxiag npu noOya0Bl MOJEII MEPEIIKO/T I03BOJISIE:

— ypaxyBaTh CyMapHy Jil0 TakuxX (I3MYHUX TIOJIB, SK EJIEKTPOMArHiTHI,
BIOpOAKyCTUYHI, aKyCTMYHI W TEIJIOBl, 10 BHUHHUKAKOTh MiJ dYac poOOTH
ra3oTypOIHHUX €IeKTPOCTaHIH;

— OmMcaTd y MOBHOMY WMOBIPHICHOMY CEHC1 pi3HI BHUJIU KOMIIOHEHT MOJEI
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MEePENIKo/, y TOMY YUCJI CTalllOHapHI, CTAal[lOHAPHO 3B’s3aH1, HECTAI[IOHAPHI, TayCOBI
Ta HETraycoBl, MyacCOHIBCHKI.

Orxe, 1H(oOpMalliiiHe 3a0e3nedeHHs aHalli3y JIWHAMIKM CHUTHAJIIB KOHTPOJIIO
BIOpalifHOrO CHTHAIYy MEXaHIYHOIO KOMIUIEKCY Jla€ MOXJIUBICTh CBOEYACHO
BU3HAYUTH HEIITaTHI PEXKUMHU POOOTH AOCITIIHKYBAHOTO MEXaHIYHOTO KOMIUIEKCY
ra3oTypOIHHUHN ABUTYH—€JIEKTPOreHEPaTOpP.

BucHoBkwu.

1. 3ampomoHOBaHO MOJENIb BIOPAIIHHOIO CHUTHAY TEXHIYHOTO KOMILIEKCY
ra3oTypOIHHUN JABUTYH—EJIEKTPOreHEepaTop Yy BHUIUIAMl JIHIMHOIO CTaI[ilOHAPHOTO
BUITQIKOBOT'O TIPOLIECY SIK CKJIA0BY 1H(OpMAIIHOT TEXHOJOTIi aHai3y JUHAMIKH
npoueciB ¢pynkuionyanus [ TE.

2. Po3poOneno mojeni mepemkoa B €JISKTPOHHMX CHCTEMaX BUMIPIOBAaHb,
nepenayi Ta OOpOOKM CHTHAJIB BHUMIPIOBAJBbHOTO KOHTPOJIO, SIKI BPaxOBYIOTb
CyMapHy Ji0 €JIEeKTPOMAarHiTHUX, BIOPOAKYCTUYHUX 1 TEIJIOBUX (PI3MUHMX TOJIIB, L0
BUHHKAIOTH IT1J1 YaC pOOOTH ra30TypOIHHUX €JIEKTPOCTAHIH.
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T'JIABA 4. DOI: 10.30888/2663-5569.2019-02-01-014
ANALYSIS OF GRANULATED PHOSPHATE FERTILIZERS COOLING
PROCESS

Introduction.

Many researchers have done a lot of contribution concerning the heat-exchange
equipment applied to the dispersed materials. The first part of this work deals with
the review of different inventions and technical publications. This allows us to create
the most reasonable prospective model of fluidized bed cooler involving some
important results of the previous investigations.

In many industrial processes, there is a need of bringing granular solids into the
contact with cooling medium. One way to do it is to apply a fluid bed. In this process,
an upward directed gas stream causes a bed of granular solids to be fluidized. Fluid
beds offer advantages in performing processes such as heating, drying, roasting, or
cooling. The special characteristics of this process are: modular design; continuous
process; narrow resident time spectrum thanks to positive conveying of material;
optimal temperature distribution; material is surrounded with process gas on all sides;
large heat exchange area; favorable specific energy requirement; to meet increased
environmental protection standards; generously sized doors allow free access; doors
at the inlet and outlet ends are thermally insulated; air-recycling system.

The mode of operation with positive conveying action is the good technological
solution. The material is directed through the rectangular inlet into the process zone.
The cooling air is fed through the individual pipe across the entire process area
thanks to a special screen bottom. The cooling air flow fluidizes the material. A
special conveying chain with flights forming a chamber system conveys the material
within a closely controlled resident time through the process zone to the outlet. This
positive conveying action at a continuously variable speed allows accurate control of
the resident time [1], [2], [3], [4], [5], [6], [7], [8], [9].

The advanced ability of the fluid-bed heat exchanger is based on the specific
characteristics of the granulated material to be processed. In many applications, these
are known only to a limited extent. A comprehensive material test giving
consideration to physical and chemical aspects is therefore necessary. The chemical
laboratory conducts such tests and verifies the results [4], [5], [6], [7], [8]. [9].

Heat-exchange equipment with fluidized bed devices is known to play a very
important role in fertilizers industry. Two processes are used to produce phosphate
fertilizers: run-of-pile and granular. The granular process uses lower-strength
phosphoric acid (40%, compared to 50% for run-of-pile). The reaction mixture, a
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slurry, is sprayed onto recycled fertilizer fines in a granulator. Granules grow and are
then discharged to the screens, crushers, cooler and are sent to storage. Thus, the
multistage fluidized bed can be used for granular solids cooling. But the solid
particles do not reach the thermal equilibrium due to relatively short residence time in
cooler. So, first of all a rational perforated plate construction and optimal regime is
needed to establish. Second, we have to propose some method for energy saving.

4.1. Technological parameters analysis.

The improvement of the heat-exchange efficiency of cooling equipment can be
regarded as one of the most significant tasks of this investigation. One of the ways to
solve this problem is the design and practical application of new high-performance
fluidized bed coolers that is based on effective interactions between granules and air
stream. The fluidized-bed devices with perforated plates are mainly used for
intensive treatment of granulated materials as well as classification under required
dispersion factors. Their efficiency was proved on the basis of the results of modern
technology analysis and experimental investigation with new approach. In the
proposed apparatus a fluidized bed has an perforated plate which is inclined to the
horizontal so that excessively sized or dense particles migrate to a collection point
from which they may be removed, such as by a gate in the side of the bed [4], [5], [6],
[71, [8], [9]

The course and behavior of particles that formed a dense and stable fluidized
bed are discussed. Both the experimental and simulation results of this study show
that the process of forming a suspension bed can be categorized into an induced
stage, a growing stage, and a stable stage. The velocity of air through the orifice
directly controls the formation of the bed while the solid flow rate over a
considerable range maintains a balanced hold-up in the suspension bed system
without downcomers. The existence of a multiplicity of steady states corresponding
to different gas flow rates, for the same feed rate and perforated plate type and slope,
was observed. Results show that the design of the plate, the particle feed rate and the
gas velocity distribution through the holes affect the stability of the fluidized bed.
The simulated results agree qualitatively well with experimental observations.

The research of the combined cooling-classification systems and the
development of column apparatus with the perforated inclined plates represented by
new coolers is the urgent matter of R&D on this scope. But there are several
shortcomings of the granulation process typical design. With the theoretical models
developed and tested in this work the different aerodynamic parameters and technical
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Tab.1
Temperature of the phosphate granules under different resident time t
Particles temperature, °C under different flow velocity, m/s

n II I II I n II n II II
3 wl,47 | wl,86 | 22,25 | =2,65 | w3,04 3,43 ,3,82 4,22 =5,0
:", 1,08 m/s m/s m/s m/s m/s m/s m/s m/s 4,61 m/s
m/s m/s

C

1 | 6956|6498 |5849 | 5662 | 5438 | 51,34 | 5024 | 4891 | 4615 | 448 | 43,68
1,9 | 61,88 56,35 | 49,63 | 47,2 | 4513 | 41,63 | 40,29 | 38,86 | 36,41 | 3512 | 34,06
28 | 554 | 4938 | 42,8 | 40,21 | 38,67 | 34,92 | 33,61 | 32,3 | 30,3 | 29,22 | 28,35
37 | 4991 43,75 | 37,55 | 3501 | 343 | 303 | 29,13 | 28,03 | 26,47 | 25,63 | 24,96
46 | 4528 39,19 | 3351 | 31,15 | 30,38 | 27,11 | 26,13 | 2524 | 24,06 | 23,43 | 22,95
55 | 41,36 | 3551 | 304 | 2828 | 2754 | 249 | 24,11 | 2341 | 2255 | 22,09 | 21,75
64 | 3806 32,54 | 28 | 26,15 | 2547 | 23,38 | 22,76 | 22,23 | 21,6 | 21,28 | 21,04
73 | 3526 30,13 | 26,16 | 2457 | 2397 | 2233 | 21,85 | 2145 | 21 | 20,78 | 20,62
82 | 329 | 28,19 | 24,74 | 2339 | 22,88 | 21,61 | 21,04 | 20,95 | 20,63 | 20,43 | 20,37
91 | 309 | 26,62 | 23,65 | 2252 | 22,09 | 21,11 | 20,83 | 20,62 | 20,4 | 20,29 | 20,22
10 | 29,21 2535 | 22,81 | 21,87 | 21,52 | 20,77 | 2056 | 204 | 20,25 | 20,18 | 20,13
109 | 27,78 | 24,32 | 22,16 | 21,39 | 21,1 | 20,53 | 20,38 | 20,26 | 20,16 | 20,11 | 20,08

economic factors can be taken into account. Even in the case of single-phase
turbulent flows, which have been extensively studied over the last century, the theory
has remained at the level of semi-empirical generalizations. The same can be said of
two-phase flows, which are physically more complex. Hence the importance of any
regularities or laws discovered by experimentation for the future development of a
theory of fluidized bed appearance and particles classification is indisputable. The
first part of the investigation deals with the problem of supporting granules into
fluidized bed by the minimum air rate. When there is an excess flow of air, it is
reasonable to take into consideration its usage and regime optimization. One of the
most workable decisions is to use the special devices (perforated plates) to support
fluidized bed and increase the average resident time. Technological characteristics of
particles temperature under different resident time and air flow velocity are given
below (Table 1). We can see with increasing resident time that a temperature tend to
decline but the air velocity contribution is also noticeable. Unfortunately, on the basis
of these experimental results the type of fluidized bed cooler cannot be clearly
defined. Moreover, demanded regime parameters according heat-exchange theory do
not describe satisfactory the constructive features for the saving energy solution. A
possible way of approaching suitable aerodynamic factors is the application of the
combined technical economic criterion [1], [2], [3] [4], [5]. [6], [7]. [8], [°].

On the other illustration, experimental series of kinetic curves was presented to
indicate the detailed factors of aerodynamic regime influence on the heat-exchange
efficiency. Figure 1 shows the jumping growth of heat-transfer Nusselt number for
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bed fluidized regime.
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Fig.1 - Influence of the aerodynamic regime on the heat-exchange efficiency
A - correlation for motionless granules with different porosity; 5 - correlation
for fluidized bed system; B - jumping growth of heat-transfer Nusselt number
for bed fluidized regime. 1- glass granules 0,132 mm; 2- 0,444 mm; 3- 1,1 mm;

4 — aluminium granules 0,09 .

There seemed to be no significant difference between the Nusselt number growth for
type of granulated materials, but the bed fluidized regime appearance is extremely
Important factor.

4.2. Experimental section.

When an air stream is passed through a permeable support (perforated plate) on
which the free flowing material rests, the bed starts to expand when a certain velocity
Is reached. The superficial velocity of the air at the onset of fluidization is the
minimum fluidization velocity. With a further increase in air velocity, bed reaches a
stage where the pressure-drop across fluid bed drops rapidly and the product is
carried away by the air [3], [4], [5]. The velocity at this stage is known as terminal
velocity and an important parameter in fluidization operations. The operational
velocity must remain between these two velocities. All fluidization regime
experiments were conducted in a bath type flexi-glass fluidizing column 50100 mm
section and 750mm height (figure 2) .The cooling air was taken from a ventilator
system and directed to the fluidizing column by flexible ducts. Air entered the
material bed through a perforated plate with circular holes of 1 mm diameter (18
holes/cm2). Wall effects, slugging and channeling behaviour can be of concern in
small- scale experiments. They have been given sufficient consideration during
planning of experimentation. In this study initial ratio of bed diameter to effective
particle diameter was 18. It was mentioned that if this ratio is greater than 16 there is
no effect from the walls. Therefore, wall effect was considered insignificant in the
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working range. Real process exhibits a wide range of random factors, the most
important of which are turbulent eddies of different scales, non-uniformity of the
concentration fields and agglomeration of particles within the flow. These
phenomena are easily observed with high-speed cinematography or photography
under stroboscopic lighting. Airflow entering the fluidization column was varied by
means of varying the incoming rate with the manual valves in the system. Differential
pressure of incoming air was read from a digital manometer connected to a flow
sensor of the Pitot tube through transparent vinyl tubes.

U-tube

) = g drying chamber

material

4|l ___ porous piate
) g air distributor plate

pitot tube

@:ﬂ from heat pump

Fig. 2 - Schematic of the fluidization column

Flow rates entering the fluidizing column were calculated and average air
velocity of air passing through the material was determined. Resolution of air
velocity measurement was 0.05m/s, minimum fluidization velocity was 1.2 m/s,
terminal velocity was 3.8 m/s. Pressure drop across the bed was measured by a U-
tube manometer connected to the fluidizing column below the air perforated plate,
and above the bed of samples. Bed height was measured from a scale attached to the
column. The change of bed pressure drop was measured while increasing the velocity
through the bed for each height. In order to determine the optimum bed height for
improved fluidization bed heights of 100, 80, 60 and 40 mm were used.
Measurements of pressure drop for each bed height took less than 3 min. Our
experiments have been conducted in a variety of instruments differing in porosity and
air flow velocity. These curves present to be quite different depending on whether we
were looking at the turbulent zone of two-phase mono-dispersion flows or the zone of
non-regular fluidized bed regimes.The experimental flexi-glass fluidizing column
was completed by special vertical cooling device of 50x100 mm section with the
perforated plates (fig.3). Hot granular product of 90-120°C was fed into dosing
section gateway at the top of column. The dispersion granules moved through the
column from the upper perforated plates to low one [9].
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Fig. 3 - Experimental cooling column with perforated plates

The fine fraction of product transported by raising air flow was captured with the
cyclone and stored in the receiver box. During the experiment all representative
samples were removed from the box for dispersion analysis. The existence of a
multiplicity of steady states corresponding to different air flow rates, for the same
feed rate and perforated plate type and slope, was observed. Results show that the
design of the plate, the particle feed rate and the air velocity distribution through the
holes affect the stability of the fluidized bed. The simulated results agree qualitatively
well with experimental observations. In figure 4, which shows the porosity at the
different air velocity we can observe a general trend to expand the fluidized bed from
initial porosity of motionless product &, = 0,45 to maximum. At the first stage, the
porosity was stable until the air flow velocity did not exceed the minimum fluidized
velocity. It can be seen that the character of fluidized bed expansion depends on the
product species and granularity.

c A
# polydispersion

¢ monodispersion
materials

1,0

0,5

|-
»

1,0 2,0 3,0 4,0

Fig. 4 - Influence of air velocity on porosity
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4.3. Mathematical model for energy rate optimization

The fluidized bed volume on the perforated plates is expressed:
V=LBH, (1)
where L, B, H — accordingly length, width and height of fluidized bed.

Average resident time of granules in fluidized bed can be represented by:

_ pLBH(1-¢)
t=m (2)

where G — product rate, t/h, p — granule density, € — porosity.

Economic function of intensification expenses may be proposed with a two-
component expression:
F=(aV +h)/6 (3)
where a- energy resource (air) cost;
V - air consumption for fluidization;
b - production component without air cost;
@ - process productivity.

0~ (P)” (4).

Air flow specific power is defined as:

P=VaAp (5)
where V — rate, 4p — aerodynamic resistance of fluidized bed or
P =wLBedp . (6)

After the assessment the target economic function results in:

F=av0/® . py 025 (7)
which can be transformed to:
g—\F/ = 0,75av 025 _q o5py 125 | (8)

The usual optimization procedure under condition dF/dV=0 or dF/dw =0
gives the relation:

b
VOpt = g ) (9)
or more detalized:
b
= . 10
Vo 3alBe (10)
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This result [4] clearly demonstrates that increasing air velocity or/and its
production cost for fluidized bed process intensification as well as porosity becomes
too expensive as some economic limit has been reached. Consequently, it will be
reasonable to apply the combined construction with perforated supporting plates for

Improving economic technological parameters according to condition

b
3alBe

WOS

Conclusions.

Pressing environmental and energy problems have driven the fertilizer industry
from expansion strategy to the ecological motivated high technology. In many of
treatment processes, there is a need of bringing granular solids into contact with
cooling air. One way to do it is to apply a fluid bed which offers advantages in
heating, drying, roasting, or cooling. The solid particles do not reach the thermal
equilibrium due to relatively short residence time in cooler. The investigation was
devoted to the problem of supporting granules in fluidized bed by the minimum air
rate. One of the most workable decisions is to use the special devices (perforated
plates) to support fluidized bed and increase the average resident time. There is a
multiplicity of steady states corresponding to different air flow rates for the same feed
rate and perforated plate type and slope. The results show that the design of the plate,
the particle feed rate and the air velocity distribution through the holes affect the
stability of the fluidized bed. The simulated results agree qualitatively well with
experimental observations. The necessary regime parameters according to heat-
exchange theory do not describe in a satisfactory way the constructive features for the
saving energy solution. The investigations clearly demonstrate that increasing air
velocity or/and its production cost for fluidized bed process intensification as well as
porosity becomes too expansive as some economic limit has been reached.
Consequently, it will be reasonable to apply the combined construction with
perforated supporting plates for improving economic technological parameters
according to the definite conditions. The considerations concerning the realization of
simple, inexpensive, but nevertheless effective equipment with combined fluidized
bed and perforated plates system is the perspective research and a developed way.

This work was carried out under the project «Improving the efficiency of
granulators and dryers with active hydrodynamic regimes for obtaining, modification
and encapsulation of fertilizers», state registration No. 0116U006812.
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T'JIABA 5. DOI: 10.30888/2663-5569.2019-02-01-028
OBOCHOBAHMUE CO3JAHMAA ITPOAYKTOB IIMTAHUA
CIIEUAJIM3UPOBAHHOI'O HASHAYEHMUA JIUIAA BOJIBHBIX
AUABETOM

Introduction

Diabetes mellitus (DM) type 2 is one of the leading medical, social and
economic problems in most countries of the world, which is determined by the high
prevalence of the disease, the constant increase in the number of patients, the
development of vascular complications, the need to provide specialized medical care.

According to the International Diabetes Federation, there are currently 382
million diabetes patients in the world aged 20-79 years, of which 85-95% are patients
with type 2 diabetes.

It is predicted that by 2035 the total number of patients with diabetes will
increase by 55% and amount to 592 million people. According to the State Register
of Patients with Diabetes, as of January 2019, there were 4.04 million people in the
Russian Federation in terms of attendance at medical institutions: with type 1
diabetes - 340 thousand and type 2 diabetes - 3.7 million. The actual number of
patients with diabetes in 3-4 times more than the officially registered and amounts to
9-10 million people (about 7% of the population). The social significance of diabetes
Is determined by its systemic vascular complications - nephropathy, retinopathy,
damage to the great vessels of the heart, brain, peripheral vessels of the lower limbs,
which are the main cause of disability and mortality in patients with diabetes.

Type 2 diabetes is a progressive metabolic disease characterized by the presence
of two fundamental pathophysiological defects: insulin resistance and impaired
pancreatic B-cell function. Chronic hyperglycemia is involved in the pathogenesis of
diabetic angiopathy, both directly and indirectly, initiating several biochemical
processes, which include oxidative stress, excessive formation of end-products of
glycosylation, an increase in the synthesis of diacylglyceride, etc.

Main part

At present, evidence has been obtained that postprandial glycemia plays an
important role in achieving optimal glycemic control and reducing the risk of
developing late vascular complications, which is associated with an increased risk of
developing microangiopathy, an increase in carotid intima media, a decrease in
myocardial blood volume and myocardial blood flow. A number of studies have
demonstrated the close relationship of postprandial glycemia with the development of
oxidative stress, inflammation and endothelial dysfunction. In this regard, the
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correction of postprandial glycemia is necessary in order to prevent diabetic
complications.

Diet therapy is considered as a necessary part of the treatment of type 2 diabetes
in any case of drug-dependent glucose-lowering therapy . Dietary correction of
metabolic disorders (hyperglycemia, hyperinsulinemia, insulin resistance, etc.) in
patients with type 2 diabetes is achieved by eliminating from the diet rapidly
absorbed refined carbohydrates and the use of specialized foods in the diet.

Key aspects of the development of such products are meeting the physiological
needs of the patient in food and biologically active substances, ensuring favorable
metabolic effects of the functional ingredients included in the product, maintaining
the traditional quality of the enriched product, adjusting the formulation of the
product in order to level possible changes caused by the introduction of functional
ingredients. Among the food ingredients, allowing correct the metabolic
abnormalities in type 2 diabetes are modified maltodextrin, fructose sweeteners
(xylitol, sorbitol, maltitol, isomalt, erythritol, etc.), Sweeteners (aspartame, sucralose,
acesulfame potassium, stevioside), fructo soluble and insoluble dietary fiber (PT), as
well as whey proteins, mono- and polyunsaturated fatty acids, biologically active
substances (polyphenolic compounds: flavonols, catechins, etc.)

The result of the research work (analysis of data on the impact of the
modification of the carbohydrate profile and the use of innovative food ingredients of
different chemical nature on the change of physicochemical, structural-mechanical
and sensory characteristics of the developed specialized foods during storage) was the
development of confectionery products for patients with type 2 diabetes - cookies,
chocolate, cakes and pastries with a modified carbohydrate profile. Modification of
the carbohydrate profile was carried out by including in its ingredient composition for
flour confectionery products of soy flour instead of wheat, isomalt as a sugar
substitute, the consumption of which leads to a smaller increase in postprandial
glycemia compared to sucrose and glucose.

In addition to cocoa liquor and cocoa butter, chocolate is one of the main
ingredients in chocolate making. It is sugar that gives chocolate a unique sweet taste.
Most manufacturers in the prescription composition put sugar in the first place, which
can be seen on the label.

According to surveys, the sugar content in chocolate is one of the main problems
for consumers. The presence of high sugar content in foods is a hotbed of danger for
people who are overweight and have serious illnesses. The variety of assortment of
chocolate and all kinds of confectionery products are not useful for people with
acquired diseases. According to statistics, the situation associated with the spread of
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diseases such as diabetes, is far from being the best. Currently, there are more than
200 million people with diabetes, and every 10-15 years this number almost doubles.
In Russia, the number of people suffering from this disease is 2.5 million, that is 2%
of the country's population.

Based on the urgent problem, recently, some manufacturers began to develop
new technologies for the production of "right chocolate” and produce a full
replacement of the ingredient, using various sweeteners and sugar substitutes instead
of refined sugar. Such products are sold not in large hypermarkets, but in specialized
health food stores, where an extensive range of healthy products and products is
presented. In the Far East, most of these stores are located in the city of VVladivostok.
However, in some stores of general accessibility, departments for diabetics are
opened, where a small range of products is presented. Usually, on the packaging of
such products you can see the inscription "without sugar" or "0% sugar." Of course,
for people with high blood sugar levels, such a product is a good find.

The taste of chocolate with sugar substitutes practically does not differ from the
taste of ordinary chocolate. Modern experts do not recommend constantly replacing
ordinary chocolate with sweeteners, if there is no need for it. One of the advantages
of this chocolate is the minimum glycemic index, which allows you not to
dramatically increase the level of sugar in the blood, which provides the possibility of
including it in the diet of people suffering from diabetes.

In the production of chocolate, sugar substitutes and intensive sweeteners are
used, which in turn are divided into natural and synthetic.

Stevioside is a glycoside that is obtained from the leaves of a South American
stevia plant. This organic compound is known for its intense sweet taste and minimal
glycemic index and caloric content, which makes it possible to use stevioside as a
natural sweetener for people suffering from diabetes, hypertension, diseases of the
gastrointestinal tract and obesity. Stevioside has a specific aftertaste, has a bitter taste
that blends very well with the taste of dark chocolate. Due to thermal stability
(destruction occurs at 190-200 ° C), such a sweetener can be used in the technology
of chocolate production.

Also popular are sweeteners sorbitol, isomalt, xylitol, lures, fructose.

Isomalt or food additive E953, synthesized from sucrose. By sweetness, isomalt
Is reminiscent of sucrose (0.5 is sucrose sweetness), but is poorly absorbed in the
intestinal tract, used as a sweetener in the manufacture of products for diabetics.
Isomalt occurs naturally in sugar cane, sugar beet and honey. Isomalt is a low-calorie
dietary supplement, 1 gram contains 2.4 kcal, and at the same time very nutritious,
creates a feeling of satiety and satiety. It has a low glycemic index and avoids sharp
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fluctuations in blood sugar levels; is a probiotic product, has a beneficial effect on the
human body.

Isomalt gives the products volume, provides the required structure, so it is often
used in the preparation of confectionery products: chocolate, caramel, ice cream, etc.
The use of isomaltite in the confectionery industry provides significant technological
advantages. Products with its content do not soften and do not stick to hands and
equipment.

Mannitol is a white, crystalline powder, resembling sugar in appearance and
taste. Mannitol is sufficiently calorie, found in mushrooms and seaweed. Mannitol is
used as a sweetener, emulsifier, thickener in glazes for ice cream and confectionery,
chewing gum, butter, ice cream, baby food, candy fillings.

Mannitol has a very low hygroscopicity, which is important when used in
production, for example in coatings of candy or chewing gum.

Sorbitol, registered as a food additive E420, is a hexaic alcohol with a sweet
taste. A large amount of sorbitol is in mountain ash, and industrially sorbitol is
produced from corn starch. Sorbitol is also a natural sweetener, which is almost
completely absorbed by the body and differs markedly from synthetic substances
with nutritional characteristics: the caloric content of sorbitol is 4 kcal / g of
substance. Despite the pronounced sweet taste, sorbitol is not a carbohydrate, so that
it can be eaten without harm to health for people suffering from diabetes.

Xylitol or wood sugar or birch sugar is a natural sweetener of natural origin
found in many fruits and vegetables. Unlike stevioside and other sweeteners, xylitol
has almost no extraneous flavor, but is rather caloric. The glycemic index of xylitol is
7, while sugar has a Gl of 100. When eaten xylitol, the level of glucose in the blood is
significantly reduced.

Fructose is the most popular natural sweetener. As a substance of plant origin,
fructose is present in its free form in many berries and fruits, as well as in honey.
When taken in food, fructose does not cause a sharp increase in blood sugar and
reduces insulin emissions, therefore it is allowed for use in patients with diabetes in
moderate dosage. Fructose has no extraneous taste, it is sufficiently high-calorie
sweetener, which should be considered for people suffering from obesity.

The main sugar substitutes that can be used in the production of chocolate are
stevioside, isomaltite, less often mannitol. Xylitol, sorbitol and fructose, by virtue of
their hygroscopicity, cannot be used in the production of chocolate. Therefore, the
work will be offered chocolate recipes using stevioside and isomatite.

A full replacement of refined sugar with sweeteners and sugar substitutes is now
very common. Recently, changes in the diet of the population in favor of “fast
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carbohydrates” have contributed to the development of an epidemic of obesity and
diabetes, and the consumption of products containing sugar has become dangerous
for the health of the population. In many countries, including Russia, there is a
healthy lifestyle policy, “health days” are held, new products appear on the shelves,
which are more close to the trends of proper nutrition.

The use of sweeteners allows manufacturers to improve the composition of
products, by fully replacing sugar with natural additives. Sweeteners not only have a
lower calorie content, but with the right dosage, they can help to maintain health at
the required level. Chocolate products using sweeteners are in demand among
consumers with certain diseases, the level of which has recently become very high.
Based on the existing problem, the creation of a new improved product based on
sugar substitutes and using any additional flavoring ingredients would be appropriate.

For the production of high-quality chocolate, you need to know all the
information about the raw material base, as well as be ready to modernize traditional
recipes and introduce new technologies.

From the peel of citrus fruits get calorie-free sweetener and flavor enhancer -
neohesperidin DS. Often used in concentrations of 400-600 times sweeter than sugar,
although in fact it is 1500-1800 times. Its sweetening ability increases many times in
combination with other sweeteners.

Monosaccharides and oligosaccharides, saccharide alcohols and sweet
substances of the non-saccharide type, starch hydrolysates, and also sweeteners of
plant origin are among the natural sweet substances.

Known from ancient times licorice is included in the group of natural
sweeteners, has the popular name licorice sweet or licorice root. This is a perennial
herb that is used for diseases of the upper respiratory tract. The chemicals that make
up licorice, the most important of which is glycyrrhizin, determine the healing
properties of its preparations. Glycyrrhizin is 50-100 times as much as sucrose in
intensity of sweet taste.

From the nectar of honeybee plants, a sweet syrupy substance is produced - bee
honey, which contains 13-20% water, 75-80% carbohydrates, enzymes, organic
acids, vitamins, and minerals. During storage, it crystallizes. Honey is a food for bees
and a valuable human food.

Maple sugar is obtained in the form of sap directly from the trees in the spring.
When evaporated, a sweet syrup is formed. Of carbohydrates in maple sap is mainly
fructose. In a number of countries, it is mined on a fairly large scale (several thousand
tons) and is used mainly in the household for preparing gravies, sweet dishes, fritters
and other culinary products.
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The sweet taste of the roots of the fern Polypodiumvulgare L has been known to
people of Europe, Asia and America for more than a thousand years. From this plant,
researchers were able to isolate a substance that has the structure of a steroid saponin
and has a sweet taste. Its low concentration in raw materials (0.03%) makes its use
unprofitable, but it surpasses sucrose in 3000 in sweetness.

Recently, studies have been conducted to obtain sugar substitutes from natural
proteins. Natural protein substance derived from the West African fruit catempha
(thaumatococcusdaniellii), with a flavor-enhancing effect, thaumatin, resistant to
freezing and drying, and an acidic environment. Taste thaumatin remains for a long
time and has a taste of licorice, but is felt with a slight delay. When roasting and
baking, the sweetness of thaumatin is somewhat weakened, but the effect that
enhances the aroma remains unchanged. Thaumatins are synergized with artificial
sweeteners, but have not yet become widespread due to insufficient thermal stability
and incompatibility with a number of products.

Taline is formulated on the basis of thaumatin. Currently, it is the sweetest
substance, 35,000 times the sucrose flavor, which allows it to compete in industrial
production. Thermolability is a negative property of talin and thaumatins. They are
used in the production of canned fish, soy sauces, yoghurts, chewing gums,
toothpastes and savory savory snacks, as well as other products].

Mirakylin was obtained from the fruits of Richardeladilcijica, the saccharide
part of which is represented by glucose, fructose, mannose, xylose and galactose. It
can be used as a flavor modifier (sour turns sweet), but it is not resistant to heat. The
possibility of its use is limited].

At the end of the last century, the development of an industrial technology for
producing a sugar substitute for a new generation, erythol, was started [10]. Among
the specific features of the organoleptic characteristics of erythritol should be
attributed to the appearance of its effect of "cool" associated with a sufficiently high
absorption of heat when the compound is dissolved in water compared to sucrose.

The question of the metabolism of erythritol in the human body is important,
which, in particular, determines its energy value. As a result of numerous
experimental studies, it was found that erythritol in the body is almost not absorbed,
and therefore, the caloric content of erythritol is very low and ranges from 0 to 0.2
kcal / g compared to 4 kcal / for sucrose. Physiological studies and clinical trials of
erythritol have led to the important conclusion that its consumption does not lead to a
shift in blood plasma levels of glucose and insulin. This opens up the possibility of
including erythritol as an effective sugar substitute in the diet of patients with
diabetes.
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Due to the unique combination of physicochemical and physiological
characteristics, erythritol is becoming more widely used in baking many types of
flour confectionery, where its introduction to the formulation allows, in addition to
reducing the caloric content of products, to significantly improve their stability and
increase the guaranteed timeframe for their implementation.

Hemsleya, lippia, synsepalum, momoryka - plants containing compounds that,
by sweetness, are hundreds and thousands of times more sucrose. However,
commercial use is limited by the difficulty of harvesting, processing fruit, and
toxicity. Lippia, in addition to the sweet component of gernandilcin, contains toxic
camphor, and Hemsley contains cucurbicine, which is harmful to health.

From tea leaves (Hydrangeamacrophylla), Japanese researchers obtained
filodulcin - a sweet substance, sweeter than sucrose 200-300 times. Obtaining an
analogue of this compound is described in 1978

Perilaldehyde is found in Perillananmnensis plant oil, 12 times sweeter than
sucrose. Perilartin (a derivative of this compound) is 2000 times sweeter than sugar,
but has not found application in the food industry, since has high toxicity.

There are other products that are not well understood. Among which
ernandultsin, derived from the "sugar grass" grown in Mexico, is 1000 times sweeter
than sucrose. Its consumption does not lead to obesity and is harmless in diabetes.
Interesting also "sea" sugar, which is obtained from marine plants. Let out in the form
of twigs of yellow-green color in size with a match abroad.

Constantly growing interest in low-calorie and diabetic foods necessitates the
search for equivalent sugar substitutes. The problem of the use of sweeteners is
widely investigated by experts from the food industry, medicine, etc. And, given the
requirements of a healthy diet, they give preference to sweeteners of natural origin.

Conclusion

For replacement of refined sugar in the production of chocolate, natural
sweetener stevioside and sweetener isomalt were used. The dosage of sweeteners and
sugar substitutes is calculated using the coefficient of sweetness. Reducing the mass
of raw materials when replacing sugar is compensated by an increase in the number
of other components or the replacement of the share of sugar by other additives.

During the marketing research, it was found that consumers are more likely to
give preference to milk and dark chocolate. On this basis, chocolate based recipes
were developed based on sugar substitutes: dark chocolate with sea salt and milk
chocolate with cocoa nibs.

The recipe development mechanism was conducted using the “Recipes for

MOHOTPADHA 75 ISBN 978-617-7414-63-5



}[awmoe OKPYKECHUE COBPEMEHHO20 HEAOBEKA Knnuza 2. Yacmp 1

chocolate, chocolate products and cocoa powder” manual. The basis was taken
unified chocolate recipes. The newly developed recipes update the range and
contribute to the introduction of progressive consumption rates of raw materials.

The use of sea salt lies in its rich natural composition, since it contains iodine of
natural origin.
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T'JIABA 6. DOI: 10.30888/2663-5569.2019-02-01-016
JIEP)KABHA MOJIITUKA PO3BUTKY IHOOPMAIIIMHOI' O
CYCIIIVIBCTBA TA EJIEKTPOHHOI'O YPAJYBAHHA

Beryn. Memorw enposadoicenns e-ypsioysanns B YKpaiHl € JIOCATHEHHS
€BPONEHCHKUX CTAHJAPTIB SKOCTI €JIEKTPOHHUX ACPKABHUX IOCIYT, BIAKPUTOCTI Ta
MIPO30POCTI BAAAM JJIS JIFOJAUHU Ta TPOMaJITHUHA, TPOMAJICBKUX OpraHi3alliid, 0i3Hecy.

[Ipu upomy inerbcs He MpO TpUBIATIbHY 1H(GOPMATH3ALII0 HASBHOI CHUCTEMHU
JIEp>KaBHOTO YIPABIIHHS, a Ipo BUKopucTaHHs MoxiuBocted IKT mis mepexony 1o
JepXKaBu, OPIEHTOBAHOI Ha 3a/J0BOJICHHS MOTpeO JIIOJMHU Ta TPOMAJSHUHA, IO
nepeadavae: a) MiJBUILCHHS SIKOCTI Ta JIOCTYIHOCTI JAEP>KaBHUX MMOCIYT, CIIPOIICHHS
MpoIeyp TMPU CKOPOUCHHI aJMIHICTPAaTUBHUX BHUTPAT; O) TOJIMIIEHHS SKOCTI
aIMIHICTPAaTUBHUX Ta YIOPaBIIHCHKUX TIPOIECIB, 3a0E€3MEUCHHS KOHTPOIIO 3a
PE3yNbTaTUBHICTIO AISUIBHOCTI OpraHiB JEp>KaBHOI BJIagu Ta OpPraHiB MiCIEBOTO
CaMOBpSIIyBaHHSI 3 OJHOYACHUM 3a0€3MEeUCHHSIM HaJIEXKHOTO PiBHs 1H(OpMaIiiiHo1
Oesneku; B) 3a0e3MeUeHHs BIAKPUTOCTI iH(poOpMaLii Npo MAiSUIbHICTE OpraHiB
JepKaBHOI B Ta OPTaHiB MICIIEBOTO CAMOBPSIYBaHHS, PO3MIMPEHHS TOCTYITY 10
Hel Ta HaJaHHS MOXJIMBOCTI O€3MOCEepEeHbOI y4yacTl JIIOJWHU 1 TPOMAaJsSHUHA Ta
IHCTUTYTIB TPOMAJSHCHKOTO CYCHUIBCTBA B MPOLIECI MIJATOTOBKM Ta EKCIEPTU3H
MIPOEKTIB PIIICHb, SIKI TPUHAMAIOTHCS Ha BCIX PIBHIX JEPKABHOTO YIIPABIIHHS.

Crpareriuni 3aBAaHHS 3 PO3BUTKY €-ypsAIyBaHHA HEOOXIJHO BHU3HAUYUTH
BIJITOBIJTHO /IO TepeBar, HOBUX TEXHOJOTIH Y PO3BUTKY CYCHIbCTBA Ta JAepkas. Lle,
3okpema [1], [2], [3], [4], [5], [6], [7], [8], [9], [10]: a) 3abe3neueHHs npaB JOAUHHU 1
rpoOMajJsiHMHA Ha BIJJAJICHWA JTOCTYN JO BCIX BHIIB BIAKPUTOI JepiKaBHOI
iH(dopmalii, MO Mae IHIWBIAyaldbHY Ta CYCHUJIbHY 3HAYUMICTh, O0) 3allydyeHHs
JIOAVMHU 1 TpoOMaJsHUHA JIO YYacTi B JEpKaBHUX CHpaBax; B) MOJaJIbLIe
BJIOCKOHAJIEHHSI TEXHOJIOT1H JIep>KaBHOTO YMPAaBIIIHHS; — MOJ0JaHHS 1H(OpMAIIHO1
HEPIBHOCTI; T) OpraHi3ailii HaJaHHS MOCIYr PUANYHUM Ta (i3ugyHUM ocobam B
IHTErPOBAaHOMY BHUIJISIAI JUCTAHUIAHO — yepe3 I[HTepHET Ta 1HIII 3aco0u; 1)
nepeObyoBa BIIHOCMH OpraHiB JCp)KaBHOI BJIaJd Ta OPraHiB MiCIIEBOTO
CaMOBPSITyBaHHS 3 JIIOJUHOIO Ta TPOMAJTHUHOM; €) CIIPUSHHS PO3BUTKY €KOHOMIKH;
€) CUCTEeMOYTBOPIOIOYE 3aKOHO[aBYE 3a0€3MEeUCHHH.

6.1. AKTyajJbHi acnekTu PoO3BUTKY iHdopmaniliHOro cycmiibcTBa TAa
€JIEKTPOHHOI0 YPSIIyBaHHSI.

EnexTtpoHHe ypsiayBaHHS SK KOpPIOpAaTHBHA CHUCTEMa  HalllIOHAJIBHOTO,
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perioHajabHOTO 200 BIAOMYOro maciTady Mae KijdbKa acleKTiB, 110 BiIOOpakaroTh
HOro TEOPETHUKO-METOA0JOr4HI, OpraHi3aiiiiHi, IHCTUTYIii{HI, HOPMAaTUBHO-TIPaBOBI,
TEXHOJIOT14HI Ta 1HII1 OCHOBH.

KomriekcHe BHUBYEHHSI IIUX aCIEKTIB € OOOB’SI3KOBOIO  IMEPEIyMOBOIO
OTPUMAaHHS IIJIICHOTO CHCTEMHOTO YSBJICHHS PO II€ Ta OBOJIOJIHHS BIJMOBIIHUMH
3HAHHSAMHU 1 HaBUYKaMU (PaxiBlg OpraHi3alliifHUX CUCTEM €JIEKTPOHHOTO ypsIyBaHHS
OyIb-SIKOTO PiBHS.

OpranizaniiiHi Ta TEXHOJIOT1YHI OCHOBH €-ypsiIyBaHHs MOBHUHHI 3a0e3MeuyBaTH:
a) PO3BUTOK 1 IIMPOKE BIPOBAHKEHHS 3ac001B 3a0€3MeUeHHs BiIJIaJIEHOTO JOCTYITY
1o iHdopmamii Mpo AISUIBHICTH OpraHiB JAEpXkaBHOI BIAAM Ta OPraHiB MiCIIEBOTO
CaMOBPSAYBaHHS; 0) HAaaHHS EJIEKTPOHHUX JEPXKABHUX MOCIYT 3 BUKOPUCTAHHSIM
LEHTPiB (IIYHKTIB) HaJIaHHA MOCIYT HAa OCHOBI €MHOI 1HPPACTPYKTYPHU MIKBIIOMYOT
aBTOMATH30BaHOi 1H(oOpMaIiiHOT B3a€EMOJII Ta B3aEMOJII JIEPKABHUX OPTaHiB,
OpraHiB MICIIEBOIO CaMOBPAIYBaHHS 3 (PI3UYHHUMH Ta IOPUIUYHHUMH OCOOaMH; B)
CTBOPEHHS 3aXHUIIEHOI CUCTEMU MIKBIJIOMUYOIO €JIEKTPOHHOTO JTOKYMEHTOOOITY; T)
YOPOBAPKEHHS BIIOMYMX 1H(QOpPMALIMHUX CHUCTEM IUIaHYBaHHS 1 3BITHOCTI Ta
CTBOPEHHSI €IMHOI CHUCTEMHU KOHTPOJIIO PE3yJbTaTUBHOCTI [ISJIbHOCTI OpraHiB
BUKOHABYOi BJIaJy; 1) (hOpMyBaHHS HOPMATHUBHO-TIPABOBOi 0a3u, IO PErjIaMEHTYE
MOPSIZIOK 1 MpoLeIypy 30upaHHs, 30epiraHHs Ta HaJaHHS BIIOMOCTEH, 1110 MICTSIThCS
B JIepKaBHUX 1H(POPMAIIMHUX CHCTEMax, a TaKOXX KOHTPOJIIO 33 BUKOPHUCTAHHSIM
Jep>KaBHUX 1HPOPMALIHHUX CUCTEM.

YnpoBaa:keHHs e-ypsilyBaHHS B YKPaiHi 3a0e3Me4UTh SKICHO HOBUN PiBEHb
YIOPABIIIHHS JE€P>KABOIO Ta CYCMUIBCTBOM y LUJIOMY, 3MILIHUTH JOBIPY A0 JAEpXKaBU Ta
il MOITUKU, BIOCKOHAIUTH B3a€EMOJIII0 MI>K OpTraHaMu JIEpP>KaBHOI BJIaJ I Ta OpraHaMu
MICLIEBOTO CaMOBPSITyBaHHS, O13HECOM, rpomMajsiHaMu 1 Jep>XaBHUMH
ciyx00BIsIMU.[4], [5]

SIxkicHo moOymoBaHa cHCTEMa e-ypsSAyBaHHS Ma€ TO3UTHBHO BIUIMBATH Ha
3araJpbHUN mepelir Ta HACHIAKK TMOAANBIINX paJUKaIbHUX TEPETBOPEHb B
YKpaiHCbKOMY cycnuibcTBl. Hacammepesn e couiajibHi Ta €KOHOMIYHI pedopmu,
po30y/I0Ba COIIAIBHOI JEepXKaBU 3 BIUIMBOBUMH IHCTUTYIISIMA TPOMAJSHCHKOTO
CYCIIIJILCTBA, OCOOJIMBO 3 TUX MUTaHb, JI¢ BEJIMKE 3HAUECHHS MAOTh METOAM i (hopmu
B3a€MO/II1 OPTaHIB JEPKABHOTO YIPABIIIHHS Ta OPTaHIB MIiCIIEBOT'O CAMOBPSTyBaHHS 3
JIOIMHOKO 1 TPOMAISIHUHOM, TPOMaJChKUMU opraHizaiismu. [lonaneiine 3a1CHEHHS
MOJITUKK PO30YJOBH CHUCTEMH e-ypsayBaHHS O€3MOCEPEeHbO 3aJCKHUTh BiJ
MOJIITUKO-TIPABOBOTO  CTAHOBMILA  CYCHUIbCTBA Ta  (DIHAHCOBO-€KOHOMIYHUX
MO>KJIMBOCTEN JIE€PKABH.

Mogei eJIeKTPOHHOIO YpsAyBaHHA. EJIEKTpOHHE ypsyBaHHS B KJIACUYHOMY
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CIIPUUHSTTI CKJIAJAEThCA 3 KIJIBKOX OCHOBHHMX Mojeieil abo cdep B3aeMOBIIHOCHH
(puc. 1.1), sxi BimoOpaxkaroTh BIJHOCHMHH B3a€EMOJil MK Cy0 €KTaMH CYyCIIIBHOTO
KUTTA. MoJienl  eJeKTPOHHOrO  ypsiAyBaHHS 3a THUIAMU  B3aEMOJIA  MiX
3aIfikaBICHUMH Cy0’€KTaMu HaBeaeHo B Tabm. 1.1. [5], [6].
Taoaunsa 1.1
MogaeJii eJIeKTPOHHOIO YPSAYBAHHS 32 THIIAMHU B3a€EMOI
MiK 3alliKaBJIEeHUMHU Cy0’ €KTaMu

Mogeni ETT-E;":,EZ:::Z :'E:QYBaHHFl CyGexma Baaessoi
40 government for ¥pag anAa ypagy | depsasHi oprady Ta pieHi Jep#asHoro ynpasniHHe
government

G4B governm ent for ':r"l:l_FIJJ, anA [ep#asHi 0pradn Ta nignpuemcTea (mignpremwyi)
business DiaHecy

4G gmf&rr_lm&nl for ¥pag gnA [NepsasHi Opradn Ta rpoManAHe

citizens rpoMagaH

G4E government for ¥pag gnAa Nep«aeHi 0praqn Ta gepxasHi cnyxooey

employers cnyxbosuyis

Cymmuicmo Hageoenux mooenell.

GAG - mocmyrum “‘ypanm s ypsaay’, SKi  OXOIUTIOIOTh  €JIEKTPOHHE
CHIBPOOITHUIITBO JIEP>KaBHUX OpPraHiB y pizHuX cdepax. “Ypsan mias ypsany’ — 1e
HEKOMEPITiiHA B3a€MO/IisI OH-JIAMH MK YPSJOBUMHM OpraHi3allisiMu, JernapTaMeHTaMu
i amMminictpamisimu. Cucrema G4G 3a6e3nedyeTbes ACpKaBHUMHU 1HCTUTYLISIMH 3
HagaHHs ocuyT. [Ipu boMy 000B’SI3KOBOIO € €IIEKTPOHHA B3aEMOTisI.

G = Comee >

Puc. 1.1 MogeJi eJIeKTPOHHOIO YPSXYBAHHS

G4B — nociyru “ypsany g 6i3Hecy”, sSiKi OXOIUTIOIOTh OMepallii, 110 MOoB’sA3aHi
13  COLaJbHUMHM  BHECKAMU  MPALIBHUKIB,  KOPHOPATUBHUM  IOAATKOM,
JEKIIapYBaHHAM, CIIOBIIMIEHHSIMH, PEECTPAIIIEI0 HOBUX KOMITaHIM, JIIEH3YBAaHHAM Ta
JO3BUIBHUMHU TPOIEAYpaMHu, MOJAHHSIM JaHUX 10 OKpO CTAaTUCTUKU, MUTHUM
JEKJIaPYBAHHAM, IEPKABHUMH 3aKYIiBISIMHA TOIIIO.

GAC - mocayru “ypsna I TpOMaJsiHUHA, 11O OXOIUIIOIOTH: JIEKJIapyBaHHS
MOJIaTKIB HA MPHOYTOK, OMOBIIICHHS PO OOKJIaJaHHs MOJIaTKOM, IOCIYTH 3 TOILIYKY
poboTH, sKi HadalTh OHOPO  MpaleBIAIITYBaHHS, TMOCIYTHM  COI[laJbHOIO
3a0e3nedeHHs, 0coOMCTa TOKyMEeHTallis (achopT, MpaBa BOisl, TOCBITYSHHS TOIIIO),
peecTpallisi aBTO, 3asiBKa Ha JO3BiJ1 OY/IBHUIITBA, 3BEPHEHHS Y IPABOOXOPOHHI
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opraHu, my0i4H1 6101I0TeKU (TOCTYMHICTh KaTajaoTiB, IHCTPYMEHTIB MOIIYKY), 3aITUT
1 OTpUMaHHS CBIJOLTB I'POMAICHKOTO CTaHy, Halip (BCTYI) A0 JOIIKUIBHOTO Ta
HaBYAJIBHOTO 3aKJIaly, OTOJIOIIEHHS PO Nepei3 ] (3MiHa aJIpecH), MOCIYTH, OB’ sI3aH1
3 OXOpPOHOIO 3/I0OPOB’Sl Ta COLIAJIBHUM CTPaxyBaHHSM (IHTEPAaKTUBHI MOBIAOMIICHHS
I0JI0 MOJIMBOCTI OTPUMAHHS TOCIYT y PI3HUX JIKApHSHUX 3aKJaJax; 3aluc Ha
IIPUIAOM TOLIO).

G4E - mocnyru “ypsia aiis ciny>kOOBIIIB”, IO CKJIAJIAIOThCS 3 1HIIIATUB, SIKI
MOJICTIIYIOTh YNPABIiHHSA JEp>KaBHUMHU CIy)O0amMu 1 3a0e3NeuyloThb BHYTPIIIHIH
3B’SI30K 3 JIEP>KaBHUMU CITY>KOOBISIMU.

G2I «ypsa-MiKHApOJHI oOpraHizamii Ta 1HII JepxaBu» («government to
international organizationsy), 10 MAKPECTIOE BAKIUBICTb Ta OCOOJIUBOCTI B3aEMOIT

OprasiB IyOJIIYHOI BIIAJH 3 IUMH Cy0’ €KTaMU B €JIEKTPOHHOMY YpsIIyBaHHI.

VY 3aranpbHOMY €-ypsilyBaHHI BUAUISIIOTH MOTO ckianoBi — chepu abo ramysi, B
MeXax SIKUX 371HCHIOETHCS TIEBHA B3a€EMO/IIS TA ICHYIOTh CUCTEMH HaJaHHS TTOCIIYT.

Jlo Takux ramysei, kpiM e-ypsaay (e-Government), BiHOCATh e-IlapiamenT (e-
Parliament), e-IlpaBocynns  (e-Justice), e-bizmec (e-Business), e-Ocsity
(“enexTponHe HaBuaHHs", e-Learning), e-3mopoB’s (e-Health).

e-IlaprameHnT — HOBa popMma ydacTi rpoOMaJsiH Ta OpraHi3aiiil rpoMaassHCHKOTO
CyCHIJIbCTBAa B 3aKOHOTBOPUMX TMpollecax, a TaKOXK B oOpraHizaiii JisSJIbHOCTI 1
B3aeMoJii CyO’€KTIB TpaBa 3aKOHOJABYOI IHINIATMBU Ta IHIIUX YYaCHUKIB
3aKOHOAAaBUOro Tpoiecy Ha ocHoBI BuxkopuctanHsa IKT Ha Bcix eramax
3aKOHOTBOPYOCTI: BiJ BHUSBJICHHS NOTPeO Yy MPaBOBOMY pEryJIOBaHHI MEBHUX
IPOMAJICBKMX BIJHOCHH, IUIaHYBaHHS 3aKOHOMPOEKTHOI POOOTH 1 PO3poOKHU
3aKOHOMPOEKTYy A0  HOro BHECEHHS 1  pO3MJISiAY B 3aKOHOAABUOMY
(IpencTaBHUIIBKOMY) OpraHi, MiJIUCaHHs 1 MyOJiKallii 3aKoHy.

[Tig e-IlpaBocyaasiM y MIUPOKOMY PO3YMiHHI MalOTh Ha yBa3l HE JIMIIE BJIaCHE
€JIEKTPOHHE CYJIOUYMHCTBO, a ¥ yC1 CyMyTHI HOMY MPOIECH, BKJIFOYAIOUX OpraHi3alliio
TISUTBHOCTI CYJy, HE TOB’s13aHY 3 YHHEHHSAM MPaBOCYAIS.

Sk mpaBuiio, A0 eneMeHTiB e-lIIpaBocynas BIAHOCSAThH: TOJAHHS TO30BY Ta
IHIIOTO  MPOLECYaJbHOTO JOKYMEHTa B peXUMI OH-JalH 3a JIOIOMOTIOIO
creniagizoBaHuX [HTepHeT-opTasiB; BUKOPUCTAHHS 3ac00IB I0Ka31B B €JIEKTPOHHIN
dbopwmi; MpoBeAEHHS CYAOBOTO 3aCiIaHHS B PEXHUMI OH-JIaH (BiICOKOH(EPEHITis),
IUISIXOM ~ TepecusiaHHs  e-mail  Tomo; GopMyBaHHS  €JIEKTPOHHOTO  JIOCHE,
BUKOPUCTAHHS €JIEKTPOHHOTO JOKYMEHTOOOITY 1 JIJIOBOJICTBA; HAMAHHS JOCTYITY JI0
MaTepialliB CIpaBU y4aCHHUKaM IPOIeCy Ta I1HIIMM ocobaMm 3acobamu I[HTepHeTy;
BUKOPHUCTAHHS €JIEKTPOHHUX CYIOBHX IMOBICTOK; 3J1HCHEHHS YChOTO CYJOYMHCTBA 3
BUKOPUCTAaHHAM [HTEepHETY — eeKTpOHHUI ¢y abo cybercourt, e-court.
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e-bizHec — Oyap-aKa MiANPUEMHHUIIBKA TISUIBHICTE (pO3po0Ka Ta BUPOOHUIITBO
NPOAYKIIl, KOMIUIEKCHE YIpPaBIiHHSI BUPOOHUIITBOM, YIPABIIHHA €HEPreTUYHUMH,
MaTepiabHUMH, (PIHAHCOBUMH, TPYJAOBUMH PECYypCaMU, PU3UK-MEHEIKMEHT, 30yT
TOILIO), sIKa 3/1iCHIOEThCA 3 BukopucTanusam IKT.

HaliBa)xJIMBIIIMM CKJIAJIOBUM €JIEMEHTOM EJIEKTPOHHOIO OI3HECY € €JIeKTPOHHA
KoMmepiis — Oyab-sika opma yron, mpu SIKMX B3a€EMOJis CTOPIH 3IIHCHIOETHCS 13
3actocyBaHHsaM MoxkiuBocTedt IKT, cucrem 1 mepex. E-komepuis — me dopma
TOPTriBJIl TOBapamMu Ta nociayramu 3a ponomororo IKT, mio Bkirodae Bci ¢iHaHCOBI Ta
TOPTOBEJIbHI TpaHCaKIlii, OI3HEC-MpOleCH, IO TOB’SA3aHI 3 MPOBEACHHSIM TaKHUX
TpaHcakiiil. J[0 OCHOBHHUX BH[IB KOMEPIIHHOI AISUIBHOCTI BITHOCSTH TOPTOBEJIbHI
MalaHYuKK (IHTEpHET-01pXK1, ayKI[IOHW, KaTaJlOTH TOBAapiB 1 IMOCHYT), €JICKTPOHHE
YIPaBIiHHSA 3aKyMIBISIMU, (DIHAHCOBI MOCTYTH (1IHTEPHET-TUIATIXHI CUCTEMH, OOMIHHI
MYHKTH, 1HTEPHET-OAHKIHT, OHJAWH-TPEHIUHT), 1HBECTHUIIMHI (OHIU, IHTEpHET-
MarasuHy, iH(opmailiiiHe MnocepeqHUNITBO, 1H(popMaliiHui Oi3Hec B IHTepHeTI
(mepionYH1 1HTEPHET-BUIABHUIITBA, HOBHUHHI CaWTU TOIO), IMOCIYTH 3B’S3KY 1
3aco0iB cminikyBaHHs, WEB-macTepuHr (CTBOpeHHs caiiTiB, BeO-IporpaMyBaHHS,
BeO-AM3aliH), IHTepHET-(PpaHyali3uHT, IHTEPHET-TI3UHT TOILIO.

e-OcBiTa — KOMITJIEKCHA CHCTeMa 3 HaJlaHHS Oylb-SKHX MOCIYT y rajxy3i OCBITH
Ha piBHI JepxaBu abo periony. Cepea Takux TOCIYyr — 3000yTTS OCBITH 3
BukopuctanusaMm KT, Haganus iHpopMaliii Tpo HaBYAIBbHI 3aKJIagy Ta OPraHi3aIliio
HaBYaHHS, 3arajbHOJCp)KaBHA aTecTallis (TeCTyBaHHsS), OpraHizailis MpUHOMY 10
HaBUAJbHUX 3aKJIaJ[IB TOIMO. BaxnuBoro ckianoBoto e-OCBITH € JHCTaHINHE
HaBYaHHS — MPOLIEC HABYAHHS B €JICKTPOHHIN (popMi uepe3 mepexy [HTepHer.

e-310pOoB’a — cUCTeMa YNpPaBJIiHHS JEPKaBHOIO Ta PETIOHATILHOK MEAMIIUHOIO,
1o rpyHTyeThes Ha IKT 1 HOpMaTUBHO-METOAOJIOT14HIM 0a3i 1 1a€ 3MOTy peali3yBaTh
BeCh KOMIUIEKC HAJaHHA MEIMYHOI JONOMOTH HACENEeHHIO. li CKIafoBOKO €
TeJIeMEIUIIMHA — KOMIUIEKC OpraHizaiifHuX, TEXHOJOTIYHUX 1 (PIHAHCOBUX 3aXOiB,
o 3a0e3MeuyroTh MiSIbHICTh CUCTEMHU HAJaHHS JUCTAHIIAHOT KOHCYJBTAIlIMHO-
J1arHOCTUYHOT MEIUYHOI MOCIIYTH, MPH SIKIM marieHT abo Jikap, 1o 0e3nocepeHbo
OpPOBOAUTH OOCTEXKEHHs a0 JIKyBaHHsS TallleHTa, OTPUMY€E JAUCTaHIINHY
KOHCYJIbTalll10 (haxiBlsi-MennuKa, BUKOpUcToBytoun cydacHi IKT.

JocBin mo0yI0BH €JeKTPOHHOI0 YPSAYBAHHSI B PI3HUX KpaiHax CBITY
OPUMHATO PO3TISAaTH B KOHTEKCTI TPhOX OCHOBHUX MOJEJeH, Mo HaOymH
MPaKTUYHOTO BTUICHHS B Amepwili, €Bpomi Ta A3ii: anrmo-amepukaHchkoi (CILIA,
Kanana, Benuka bputanis), KOHTMHEHTaJbHO-€BPONEHCHKOT (OUIBIIICTh KpaiH
€Bpomnn); asiiicekoi (Cinramyp, [liBnenna Kopes, Snonis).

Amneno-amepuxancoka mooenv. Y CIHIA ocHOBHUN aKIeHT 3po0JieHO Ha
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CTBOpPEHHI 1H(GOpPMAIIHHUX CcylnepMaricTpaied, 10 JalTh 3MOTY 3a0e3MeUHuTH
yHiBepcajibHe 00CTYroBYBaHHS IPOMAISH Ta 3a0€3MeUYnTH iX 1H(pOpMaIli€ro BITHOCHO
NUTaHb MyOJIYHOTO YyNpaBiiHHA. YITKO MPOCTIIKOBYETHCS TEHJICHIIIS MEPEX0ay Bij
OIOpOKpPATHYHOT MO/IENi B3a€MOBITHOCHH BIIJH Ta TPOMAJISIH 0 «CEPBICHOI BiaIn»,
B SIKIil cucTeMa €JIEKTPOHHOrO YpsIAyBaHHS CIYrye IpOMajJsHaM, HaJa€ IMyOJiuHi
MOCJIYTH Ta IiI3BITHA M.

VY minomy AisUIBHICTh aMEPUKAHCHKOT aIMIHICTpaIlli TPOBAIUTHCS 1T JIO3YHIOM
OUIBIIOT BIIKPUTOCTI, MPO30POCTI Ta BIANOBIAAIBHOCTI NEpe] rpoMagsiHaMu. Xoda
micis TepopuctnuHux atak Ha CIIA 11 Bepecus 2001 p. momniTuka ypsiay 100
BIJIKPUTOCTI 3a3Hajia 3HAYHUX 3MiH.

JIIsTIbHICTh  €IeKTPpOHHOTO ypsiayBaHHs Benukoi bputanii 3adikcoBanHa B
mporpaMi, IO Mae Ha3By «EnekTpoHHI TrpoMaisHu, eJIeKTPOHHUM Oi3Hec,
EJICKTPOHHUU YPSI.

CrparteriyHa KOHLEIII 00CIYyroBYBaHHS CyCHUIbCTBA B 1H(QOpMAIiiiHY J00Y».
VY mnporpami aklEHTOBaHO Ha BHUPINIEHHI TaKUX MNPOOJeM: PO3IIUPEHHS CIEKTPY
CEpBICHHX IMOCIYT, $IKI HAJalOThCs YpsSAOM; 3abe3nedeHHs Oulbll e(EeKTHBHOTO
BUKOPUCTAaHHA COLlalbHOI 1H(OpMAallli B OpraHax Aep>KaBHOI BIAJU; CTBOPEHHS
TEeXHIYHUX Ta OCBITHIX MOCIYT JIJIsi MOBHOTO OXOIUIEHHS TPOMaJsHAaMHU YpSIOBUX
nociyr. TakuM ymHOM, ISl Iep:KaBHUX opraHiB Benukoi bputanii 0CHOBHOIO METOIO
€ 3BUIBHEHHS JEp>KaBHUX CIIYKOOBIIIB BiJl BUKOHAHHS PYTHHHUX MPOIEAYp MpPH
1HTepaKTUBHIN B3a€MO/Ii1 3 HACEJICHHSIM.

Koumunenmanwvno-egponeticoka  mMoOenb  XapaKTEPU3YETbCA:  HASBHICTIO
HaJJIep’KaBHUX CTPYKTyp (€BpomapiameHT, €Bpokomiciss, €Bponelcbkuid cyn),
pexoMeHalli KX € 0O0OB’S3KOBUMH Il BCiX KpaiH €C; BHUCOKHM CTyIEHEM
iHTerpauii €BpONEHCHKUX KpaiH Ta HApOAIB; YITKUM 3aKOHOJIABCTBOM, WIO
periaMentye iHGOpMAIliiHI BIAHOCMHM B €BPOMEUCHKOMY 1H(QOpPMAILIHHOMY
MPOCTOPI.

VYrpaBiaiHHS Ta JiSIBHICTE OPTaHIB B Ta HAIHAIIOHATIBLHUX CTPYKTYpP B IIiid
MOZIeJIl  CIIPSMOBAHI, Hacamrmepell, Ha TNOTpeOM TpoMajsiH — KOPHUCTYBauiB
iH(OpMAIIHHUX CHCTeM Ta Mepex (Joctyn mo myOsivyHoi iH(opmMarllii, onepaTuBHE
OTPUMaHHS SIKICHUX MYOJIYHMX TMOCIYr, y4YacTb Yy (OpPMYBaHHI JE€p>KaBHOI
nomituku). Lle Tunm ympaBiaiHHSA Ja€ MOXKIMBICTH CHOXHUBa4deBl ((Pi3WUHIA UM
IOpUIMYHIN 0c001) OTpUMYBATH YpSA0BY 1HPOpPMALIIIO B PEKKUMI PEaIbHOr0 4acy Ta
YCIIIIHO 3/1ACHIOBAaTH CBOIO JISUIBHICTh, BUKOPUCTOBYIOUHU CUCTEMY €JIEKTPOHHOTO
TOJIOCYBAHHS UM CEPBICHI MOCIYTH YPSIY.

A3siticeka  MoOenb  eleKmpoOHHO20 — YPAOY8aHHS  BPAXOBYE  OCOOJMBOCTI
cnenupIuHOTrO CTUIIIO YNPAaBIIIHHS, TUI KOPIOPATUBHOI KYJIbTypHU Ta OaraTopiBHEBY
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CHUCTEeMY IyOJIIYHOTO YIpaBJIiHHSA, 110 0a3yeThCs Ha CyBOpiH iepapxii. B miit mozgeni
OCHOBHI 3ycHJuId cpsMOBaH1 Ha BhpoBamkeHHs cydacHux IKT y chepy ocitu ta
KYJbTYPH, a TAKOK IIUPOKUM JOCTYIIOM HACEJIEHHS 10 1HGOPMAIIIITHUX PECypCIB.

3okpema ypsa Pecnyoniku Kopes npu ¢dopmyBaHHI Moneni €IeKTPOHHOI
JIEMOKpAaTii OCHOBHMH aKIIEHT 3pOOMB Ha 3aJ0BOJICHHI 1H(opMaIiiiHUX MoTped
HACEJICHHS Ta BIPOBA/KEHHI 1H()OPMALIIHO-KOMYHIKATUBHUX TEXHOJOTIH Y
rymaHiTapHy cdepy.

VYenimHauid po3BUTOK €IEKTPOHHOI JIEMOKpATii JaB MOKJIMBICTH TpOMaJsHAM
BIIYYTH BJIACHY 3HAUYUMICTh Ta MOKJIUBICTh PEAJIbHOTO BIUIMBY Ha J€P>KaBHI CIPaBH.
BaxxnuBum Ta KOPUCHUM Y MiBJACHHOKOPEHCHKOMY JOCBIJIl € JIep:KaBHA MOJITHKA B
CIIpaB1 PO3BUTKY €JIEKTPOHHUX KOMYHIKAIIi}.

CtBopenHs enuHOTO iHpOpMariitHoro mpoctopy [10] B Mexax kpainu He nuiie
MOCUJIIOE TIO3UINT JIep>KaBU, a M MEPEBOJAUTh Yy MPAKTUYHY IUIONIMHY OCHOBHUMN
MPUHIINIT JIEMOKPATIi: Hapo — JXKEPeJio Ta HOCIH BIau.

Peectp amMiHiCTpaTUBHMX IOCIYTr — €JMHA KOMIT'IOTepHa 0asza JaHWX Ipo
aJMIHICTpATUBHI TOCIYTd, WO HAJalOThCA BIAMNOBIZHO IO 3aKOHOJABCTBA
[EHTPaJTbHUMH OpraHaMH BHMKOHABUOi BIAAM, IiX TEPUTOpPiaJbHUMH OpraHaMH,
MICIIEBUMU JIepKaIMiHICTPaIlisIMH, TANPUEMCTBAMH, YCTAHOBAMH Ta OpraHi3aIlisiMHu,
o Hajexars 10 cdepu iX yOpaBIiHHA, a TaKOX OpraHaMH MiCIIEBOTO
camoBpsiTyBaHHS [7].

@akTopy BIUVIMBY HAa PO3BHUTOK Ta  BIPOBAKEHHS
ejlekTpoHHoro  ypsinyBanusi. Astopamu [1], [2], [4], [5], [6], [7], [8], [9], [10]
BU3HAYAIOThCA pI3HI  (aKTOpU, YacOBI pPAMKH, TMEPEAyYMOBHU PO3BUTKY Ta
BIIPOBA/KEHHS E€JEKTPOHHOTO YpPSAYBaHHSA, Y TOMY u4uciHi, (OpMyBaHHS Teopii
€JIEKTPOHHOTO YpPsAIYyBAaHHsA Ta PE3yibTaTH 1i IMPAKTUYHOIO BHOPOBAKEHHA. Ilpn
IIbOMY, SIK TMPABWJIO, BUIUISIOTHCS TakKl OCHOBHI (DAaKTOpW BIUIMBY: * HEHOJIKH
TpaJAMILIITHOTO aJMIHICTPaTUBHO-JIEP>KABHOTO YHOPABIIHHS: HENPO30PICTh,
Hee(DeKTUBHICTh, HEPE3yJIbTATUBHICTh, 3aKPUTICTh, HEOMEPATUBHICTH, HAAMIpHA
3a0I0pOKPATU30BAHICTb, KOPYIMLIMHICTb, KYyJIYyapHICTh MNPUUHSATTS PpIIIE€Hb); *
HeZoBipa A0 Biaau 3 OOKy CYCHIIbCTBA Ta Oi3HECY 1 y 3B’SI3KY 3 LIUM 3POCTAHHS
aKTyaJIbHOCTI TPOOJeMH IIOJM0 i1 JETITUMHOCTI; * TEPMaHEHTHE YCKJIAQTHCHHS
30BHIIIHHOTO Ta BHYTPIITHHOTO cepeoBuIIa (301BIIICHHS piBHS
Herepen0adyyBaHOCTl, KIIBKOCTI Ta CKJIAAHOCTI MpoOJieM), Ta HECHPOMOXKHICTh
OpraHiB BJIAJM CAMOCTIHHO W CBO€YAaCHO PO3B’SI3yBaTH JUHAMIYHO 3POCTAIOUY
KUIBKICTh CKJIQIHUX MPOOJIEM; * HOBI MOXJIMBOCTI, 10 HanawTh IKT nepxaBHOMY
YOPaBIiHHIO; * 3MIHA HapaJurMU JCPKABHOTO YIPABIIHHSA 3 «CYCHUIbCTBA IS
Jep>KaBU» Ha «JIepKaBy JJIs CYCHIILCTBa»; * TIo0asizallis, po3MOBCIOKEHHIO SIKOT
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CIpHUSIIM Ti X cami 1HGOpMaliIHO-KOMYHIKAIlIiHI TEeXHOJOr1i, Ta sika 00ymMOBHUJIA
MOSIBYy HOBUX AaKTOpiB (OpMyBaHHS JAEpKaBHOI MOJNITUKH: TpaHCHAIIOHAJbHI Ta
HaJIHAIlIOHAJIBHI KOpIiopallii i opraHizalii, a TaKoX 3MiHY POJIl Ta Micls AepKaBu;
aKTUBI3AIllsl CyCHUIIbCTBA Ta Oi3HECY MIOAO iX ydacTi y (opMyBaHHI JAepKaBHOI
MOJIITUKH, KOHTPOJIIO 3 1i peasizailiero, BUOOpYOMY MpoIeci TOIIO.

Hlono ocranHbOro (HakTOpy, TO BIJOMHI TEOPETHK 3 MPOOJIEM JEPKABHOTO
ynpasiiHHs Jx. By mokaszaB: SIKIIO MpU po3Tiisil Oyab-sSKUX MUTaHb Ta BUKJIUKIB
30epiraeTbCsi OJUH 1 TOM e CKiIaJ MapTid (MOMITHKO-aAMIHICTPaTUBHUX KOAJIIii,
KOMaHJ| €KCIEPTiB), TO B pe3yJibTaTi (HaBITh 32 YMOB BUCOKO1 KBaji(pikarlii mux ocid)
MOCHWJIIOIOTBCS 1ppallloHaNIbHI MIAXOAM MPU BHUPILIEHHI 3aBAaHb. A 11e 000B’S3KOBO
3HUKYE SAKICTh PIIICHb, 10 NpHUMalOThCA. B TOW e Jac, 3a yMOB BHUKOPHCTaHHS
HOBUX PI3HOTUIIHUX «IIOCEPEIHUKIB» (E€KCHEepTiB, YYaCHUKIB, KOHTPAreHTIB)
CUTYyaIllsl 3MIHIOEThCSI CYTTEBO: TaKi aKTOPH XO4Ya 1 YCKJIAIHIOIOTH Ta 3aTPUMYIOTh
pO3B’si3aHHS NPOOJIeMH, ajie OJHOYAacCHO I 30UIBLIYIOTH SKICTh Ta MOJETIIYIOThH
HACTYIIHY peaii3aiiio. TakuM YUHOM, KOMIUIEKCHUN BIUIMB 3a3HA4YC€HHUX (DAKTOPIB
OOyMOBHMB HEOOXIAHICTb TOLIYKY HETPAJUIINHUX MIAXOMIB JO0 JAEpKaBHOTO
yOpaBIiHHA, SIKI O MaKCHUMalbHO BpaxoBYBajlud MOro TO3UTUBHI PHUCU Ta
MIHIMI3YBaJi HeraTuBH1 Haciuigku. Hampukinmi 70-X pokiB MUHYJIOTO CTOJITTS SIK
BIJIMOBIJIb HAa BUKJIMKU TPAAMIIIHOMY JEp>KaBHOMY YIPABIIHHIO 3’SIBUIMCH TEOpIi
HOBOTO JIEPKaBHOTO MEHE/DKMEHTY Ta TMOJITHYHHUX MEpEX, SIKI € TEOPETUYHOIO
OCHOBOIO €JIEKTPOHHOTO yPsAyBaHHS.

MiKHapo/HI Ta  HAI[IOHAJIBbHIIOKYMEHTH Y cepl CICKTPOHHOTO
ypanyBanHs. HeoOXiAHICTh 3/11iICHEHHS AEP>KaBHOTO BIUIMBY Ta (POPMYBAHHS 3 LI€IO
METOI0 OKpeMOi Jep>KaBHOI MOJITUKA B cdepl 1HGOPMAIIIHOTO CYCIIbCTBA
BU3HAuYeHa, Hacammepes, B JokymeHTax JKenercbkoro (2003 p.) ta Tynicekoro (2005
p.) BCECBITHIX CaMiTiB 3 TMHUTaHb PO3BHUTKY 1H(GOPMAIIITHOTO CYCHUIBCTBA, B
OxkiHaBChKIM XapTii 3 PO3BUTKY TIIOOANbHOrO 1H(GOpPMAIIITHOrO CyCHIbCTBA,
Crparerii po3Butky €spornerickkoro Coro3y «EBpomna-2020». 3 Touku 30py
iHTerpanii 3 €C, miax yac po3poOKM  HAI[lOHAIBHUX JOKYMEHTIB BaXKIJIMBOKO €
opientaiis Ha eIDAS (Ilonoxxenns €Bpomneiicbkoro napiamenty ta Pagu €C momo
€JIEKTPOHHOI 11eHThdikalii Ta nocayr iHTeponepadenbHocti) Ta EIF (€Bponeiickki
paMKku iHTepornepabenbHocTi). e macTe MOXKIMBICTE Yy MaOyTHbOMY 3a0€3MEeUUTH
TPAHCKOPAOHHY €JICKTPOHHY B3a€EMOJIII0 Ta HaJaHHS TPAHCKOPJOHHUX E€IEKTPOHHUX
nociyr. JlocsrHeHHs iHTeponepadenbHOCTI Ta 3a0€3MeYeHHS SIEKTPOHHOT B3a€MOII1
PI3HUX CUCTEM OpraHiB MyOJ1YHOI BIaAX BU3HAYEHO OJIHUM 3 FOJIOBHHUX MPIOPUTETIB
[udposoro nopsinky aennoro s €Bpornr—2020 Ta €BponechbKoro ImiaHy i y
cdepi e-ypsanyBanHa Ha 2011-2015 poku sk HEOOXIHOT yMOBH isi (POpMYBaHHS
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€IMHOTO U(PPOBOro puHKY €BPONU Ta HaJIAHHS TPAHCKOPJAOHHHUX MOCIYT.

Po3BUTKY eNeKTpOHHOTO ypsAayBaHHS B YKpaiHI HaJa€Tbcs CyTTEBA yBara.
3okpema, 10 chepy HHMHI perynoroTh moHan 10 3akoniB, 30 moctaHoB Ta 20
posnopsmkenb KaGinery MinictpiB Ykpainu. 3okpema, 3akonu Yikpainu «llpo
iHpopmMmartitoy, «IIpo HamionanpHy nporpamy indopmaTtuzaiii», «IIpo goctym 10
nyOmiunoi 1Hdopmanii», «IIpo anminicTpatuBHi mnocayru», «lIpo enekTpoHHi
JOKYMEHTH Ta eJeKTPOHHHUHN JOKyMeHTooOIr», «IlIpo enextponHuil uudpoBuit
nianucy, «IIpo nepconansHi gani», «IIpo enekrpoHHy xomepuio», «IIpo BHECEHHS
3MiH 70 3akoHy VYkpainu «IIpo 3BepHEHHS TpOMaJIsH» IOJI0 EJICKTPOHHOTO
3BEpHEHHS Ta eJIeK TPOHHOI MeTuIii», «IIpo BHeCEHHs 3MiH 70 JESKUX 3aKOHOIaBUYUX
aKkTiB YKpaiHu 1070 0COOIMBOCTEMN MOJAHHS CIIYKOOBUMH 0CO0aMHU JIeKIapaliii mnpo
MaiHO, JOXOJH, BUTpAaTH 1 3000B’s3aHHS (piHaHCOBOTO Xapakrtepy y 2016 pori».
EnextponHe ypsayBaHHS BH3HAUY€HO OAHUM 13 mpioputeTiB Crparerii crajgoro
po3BUTKYy «Ykpaina—2020» — Ilpe3uneHTChKOro IMiaHy MIMPOKOMACIITa0HOT
MojepHizamii Ykpainu. Y HIA, 30Kpema, 3a3HadaeThcsa: «Metoro pedopmu
JepKaBHOTO YIPABIIHHA € MO0y/I0Ba MPO30pOi CUCTEMH JIEP>KaBHOTO YIIpPaBIIHHS,
CTBOpPEHHS Mpo(deciiHOTO I1HCTUTYTY JEp)KaBHOI CIy>kOu, 3abe3neueHHs i
epexTuBHOCTI. Pe3ynpTaTroM BOpoBaKeHHS pedopMU Mae€ CTaTH CTBOPEHHSA
e(eKTHUBHOI, MPO30POi, BIIKPUTOI Ta THYUKOI CTPYKTYpH MyOI4HOI aJMiHICTpallii 13
3aCTOCYBaHHSM  HOBITHIX  1H(GOpPMaIifHO-KOMYHIKaTUBHUX  TEXHOJOrid  (e-
ypsAyBaHHS ), sIKa 3/laTHa BUPOOJIATH 1 peai3oByBaTH IUTICHY Jep>KaBHY IMOJITHKY,
CHpSMOBaHy Ha CYCHUIbHMI CTaJIMil pO3BUTOK 1 aJIeKBaTHE pearyBaHHs HAa BHYTPIIIHI
Ta 30BHINIHI BUKJIMKW» [4]. 3riAHO 3 UMM Ta I1HIIMMH JOKYMEHTaMH CaMe€ Ha
JepKaBy MOKJIAAA€ThCS TOJIOBHA OpraHizyioya, KOOpAWHYIYa Ta KOHTPOJII0K0Ya POJib
y BIAHOIICHHSX, III0 BUHUKAIOTH Y MpoIieci po30y10BU iHOOPMAIIITHOTO CYCIIbCTBA
Ta BIOPOBA/HKCHHS EJEKTPOHHOTO YpSIyBaHHS MIXK OCHOBHHUMHU 11 CyO’€KTaMH:
Nep>kaBoro, 013HECOM, MIKHAPOJAHUMHU Ta TPOMAJICBKUMH OpPTaHi3allisiMU, a TaKoX 3
eKCIiepTHUM cepenoBuieM: «CTBOPEHHS BIIKPUTOrO JUIsl BCIX 1H(OpMAIHHOTO
CyCluJIbcTBa NOTpeOye HOBUX (OpPM MAPTHEPCTBA Ta CIHIBOpALll MIX OpraHaMu
JepKABHOTO YIIPABIIHHS Ta IPUBATHUM CEKTOPOM, IPOMAISIHCHKUM CYCIIJILCTBOM Ta
MDKHApOJHUMH OpraHi3allisiMU.... TP LbOMY OpraHaM JAEp>KaBHOTO YIPaBIIHHSI
HAJISKUTh MPOBIHA POJH Y PO3pOOIll Ta 3M1HCHEHHI NIEPCIIEKTUBHUX Ta YCTaJCHUX
HAI[IOHAJILHUX €JICKTPOHHUX cTpateriid...» [3].

VY JepxaBHiil cTpaTerii perioHajbHOTO PO3BUTKY Ha mepiox mo 2020 p.
BU3HAYEHO MPIOPUTETHI HAIMpPSIMU PO3BUTKY PETIOHIB, 30KpeMa, MIOJO0 IiABUILIECHHS
€(eKTUBHOCTI  MISUTBHOCTI  MICHEBHUX  JIEpXKAAMIHICTpaIliii,  YIOCKOHAJICHHS
B3a€EMOBIJHOCMH MDK MICIEBUMHU JAepKaaMIHICTpalisMu Ta  (I3UYHUMHU 1
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IOPUAMYHUMH ~ 0COO0AMHM  HIJISXOM  YIOPOBA/KEHHS  CHUCTEMU  €JIEKTPOHHOIO
ypanyBaHHs. Takum unHOM, B YKpaiHi B IIIJIOMY CTBOPEHA BiJIMOBIAHA 3aKOHOaBYa 1
HOpPMATHUBHO-TIpaBOBa 0a3a 3 TMUTaHb EIEKTPOHHOTO YypsAIyBaHHSA, OJHAK i
MpUTaMaHHA HHU3KAa HENOJIKIB: HEMOBHOTA, JCKIAPATHUBHICTh, HECHCTEMHICTH,
HEYITKICTh, HEJIOCTAaTHS B3aEMOY3TO/DKEHICTh JOKYMEHTIB Ta BIANOBIIHICTh
MDKHapOJAHUM HOPMaM, HacaMIlepell €BpPONEWCHKUM, BTpaTa aKTyaJbHOCTI, IO €
CYTTEBUM CTPUMYIOUMM (HaKTOpPOM PO3BUTKY Ili€i chepu 1 OJHIEID 3 OCHOBHUX
OPUYUH BTpATH YKPAiHOIO CBOIX MO3UIIN y MDKHAPOJHUX PEHUTHHrax 3 PO3BHUTKY
1H(poOpMaIITHOTO CYCIUJIBCTBA Ta €JIEKTPOHHOTO ypsayBaHHs. Tak, 3a pe3yjbTaTamMu
MDKHApOJHOI OILIHKK PO3BUTKY enekTpoHHoro ypsayBaHHs «United Nations E-
Government Survey 2014. E-Government For The Future We Want», Vkpaina y
2014 p. mocina 87 micre cepen 193 kpain. Y 2012 p. Bona nmocigana 68 micre, y 2010
p. — 54 micue. Taka HeraTuBHA JUHaMIKa MOB’si3aHa 3 BTPATOI0 Y KPaiHOKO MO3UIIIH 32
1H/IEKCOM 3ampoBaKeHHs oH-1akH cepsicis [1], [2], [3], [4], [5].

[IpuHUUIM  €IeKTPOHHOIO  ypsiAyBaHHS. BmpoBaJKeHHS  €IEeKTPOHHOTO
ypALyBaHHS Tependadae CTBOPEHHS SKICHO HOBHUX (hOpM oOpraHizamii AisUIbHOCTI
opraHiB myOJIYHOI BJAJIM, I1X B3aEMOMAIID 3 TpoOMaJsiHaMU Ta CyO’eKTaMu
rOCMOJApIOBaHHs IUISIXOM HaJaHHS JOCTyNMy [0 JepXaBHUX 1H(GOpMalIiHUX
pecypciB, MOXJIMBOCTI OTPUMYBaTH €JIEKTPOHHI aJAMIHICTPATUBHI TOCIYTH,
3BEpTATHUCS JO OPTaHiB JCP>KaBHOI B/ Ta OPTaHIB MICIIEBOTO CaMOBPSAYBaHHS 3
BUKOpPHUCTaHHAM [HTepHEeTy. OCHOBHUMU MPHUHIIUNIAMHU €IEKTPOHHOTO YpSTyBaHHS €
Taki: * TMPO30PICTh 1 BIAKPUTICTH BIaAH; * KOH(DIICHIIMHICTH Ta iH(MOpMaIliiiHa
Oe3reka; * €IMHI TEXHIYHI CTaHAAPTU 1 B3a€MHA CYMICHICTb;, * OpPIEHTOBAHICTh HA
1HTEepeCH 1 TOTpeOM CMOXKMBAYIB TMOCIYT; * MIJKOHTPOJBHICTH Ta IiJ3BITHICTH
OpraHiB BJaJu TpOMaJisHaM Ta CycniiabcTBy [6], [7], [8], [9], [10].

6.2. P03BHTOK €JeKTPOHHOTO YPSIAYBAHHSA HAa perioHaJIbHOMY Ta
MicIleBOMY pPIBHSIX B YKpaiHi.

YopoBakeHHsI e-ypsiAyBaHHS Ha MICLHEBOMY Ta pEriOHAIbHOMY pIBHSX
nepeadayae CTBOPEHHsS SKICHO HOBUX (DOpM oprasizauii AisUIbHOCTI MiCLIEBUX
OpraHiB JIEp»KaBHOI BJIaJId Ta OPraHiB MICIIEBOTO CAMOBPSITYBaHHs, 1X B3aEMOJIIIO 3
LHEHTPAJIbHUMHU OpraHaMy BJaJd Ta MDK €000, 3 rpomaasiHaMu Ta OI3HECOM
IUIIXOM HaJaHHS J0CTymy 110 myOmiyHoi iHdopmairii, nepkaBHUX 1HGOpMAIIITHUX
pecypciB, €INEKTPOHHUX aJMIHICTPATUBHHUX TIOCIYT, 3ally4€HHS TPOMAJSH [0
MpoIlecy BUPOOJICHHS 1 MPUMHSTTS YIPABIIHCHKUX PIIIEHb B MICTaxX Ta perioHax 3a
nonomororo cydacHux IKT.
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CrpiMkuii  po3BUTOK iH(pOpMaliiiHo-koMyHiKamiiaux TexHosorid  (IKT)
OOyMOBHMB BBEACHHA B UIIMPOKUN OOIr TaKUX TOHATH SK «PO3YMHE MICTO»,
«EJIEKTPOHHE MICTO», «EJIEKTPOHHUN perioH». 30Kpema, i€ MOB’43aH0 3 TUM, W10
MICTO BHUCTYIA€ JAKMYCOBUM TMAamipieM Jyisi BCIX HOBOBBEICHH IOJI0 PO3BUTKY
€JICKTPOHHOTO YpsIy Ha 3arajbHOJEp>KaBHOMY PiBHI, a HaJaHHS aJMIHICTPATUBHUX
MOCIYyT TpoMajasHaM Ta Oi3HEeCy, a TaKOX 3aly4eHHsS iX A0 MpoLecy MNPUHHATTA
YIOPaBIIHCBKUX PpillieHb, 0€3MOCepeIHhO 3HAXOJWTh CBOE BTUICHHS caMe Ha
MICIIEBOMY piBHI, 4epe3 B3a€MOJIII0 TPOMaJsiH 1 OI3HEC-CTPYKTYp 3 MICLIEBUMHU
OopraHamu BJajJy 1 opraHaMH MiCLIEBOTO caMOBpsiyBaHH:A[ 8], [9].

Hapa3si maibke Bcl 1HIIIaTUBYU 3 PO3BUTKY €-ypsATLyBaHHS HAa MICIEBOMY PIBHI €
MepeBa)kKHO 1HILIATUBOIO MICIIEBUX pajl, TPOMaJISH Ta 013HECY, 110 aKTUBHO IITYKAIOTh
NUIAXH Ta CHOOCOOM 3aJlyueHHA KOWITIB Ha (PIHAHCYBAaHHS IIMX IPOEKTIB.
JloCcmiPKEHHSIM PO3BUTKY €-ypsiIyBaHHS Ha MICIIEBOMY PiBHI B YKpaiHi 3aiMa€eThCs
Koamniuis veypsinoBux opraunizauniii y ckiani ['O «I[loainieceka areHiiist perioHaJbHOTO
pO3BUTKY», Acormialisa Mict Ykpainu, BI'O «I'pomaasuceka mepexa «OIIOPA» Ta
Transparency International VYkpaina, 3a mintpumku Ilporpamu possutky OOH B
VYkpaini Ta ¢inancoBoi nmiarpumku €Bponeiickkoro Coro3y. Humu Oyno 3aiiicHeHO
MOHITOPUHI PIBHS BIPOBAKEHHS Ta PO3BUTKY 1HCTPYMEHTIB €JEKTPOHHOTO
ypsinyBanHs B 100 HaifOUTbIIMX MicTax YKpaiHu.

[IpoTsiroM MOHITOPUHTY E€KCIIEPTHOIO T'PYIIOI0 MPOEKTY OYyJIO0 OI[IHEHO PiBEHBb
pPO3BUTKY O(ILIIHNX BeO-CaliTIB Ta CUCTEM EJIEKTPOHHOTO JIOKYMEHTOOOITY OpraHiB
MICIIEBOTO CaMOBPSIIYBaHHS, a TaKOXK OpraHizaiiio aisuibHOCTI LleHTpiB HamaHHS
aAMIHICTpaTUBHUX TOCIyr MicT VYkpainu. HaiGinpmux yemixiB y cdepi
BIIPOBAKCHHS €-YPsAAyBaHHS JOCSITIU Taki MmicTa, sik Binaug, CnaBytuy, /[Himnpo;
mikaBuM € noceig Kuea, JIbBoBa, JIynpka, XapkoBa Ta iH.

Odiniitanii BeO-mopran CyMcbkoi MichKoi paau - https://smr.gov.ua/uk
< C @ htips//smrgovua 1 k * O 6
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Hoeim Micuka Bnana LoRyMesma AMINOCITYIH MicTo: TOpoLR Y ey F0OPOTINA 30'AI0K E-sncpncing
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Puc. 1.2 O¢iuiiinuii Be6-nopran CyMcbkoi MicbKoi pagu
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Micto Cymu Mae 1iKaBHi TOCBiJ BIPOBAIKEHHS €IEKTPOHHOTO YPSAYBaHHS.
Miceka mporpama «Biakputuii indopmariitnuii npoctip M. Cymn» Ha 2016-2018
POKHM, 3aTBepJKeHa pileHHsIM Micbkoi paau Big 30.12.2015 poky Ne 204, Oyna
po3po0ieHa 3 METOI peami3ailii 3axojiB, CHOPSIMOBAaHUX Ha BIPOBAHKCHHS
1H(pOpMaIITHUX TEXHOJOT1M Ta PO3BUTOK IHTEIPOBAHOI CUCTEMHU MYHIIUIIAIBHOTO
YOPaBIiHHA, TOKpPALICHHS PO3yMIiHHS NOTpPe0 KII€HTA, CIPOIIEHHS MPOLEAYpH
OTPpUMAaHHS 1 HAJAHHS MOCIYT y pi3HUX cdepax 3aBAsIKU BUKOPUCTAHHIO TEXHOJIOT1H
Ta 1THCTPYMEHTIB €JIEKTPOHHOTO yNpaBIiHHAX. 30kpeMa, npoTsirom 2015-2017 pokis
BIIPOBA/DKEHO pPAJ HOBUX AaKTyallbHUX €JIEKTPOHHHUX TIIOCIYyT Ta CEpBICIB I
rpoMajisiH MicTa Ha o(iliiHOMY CalTi MICHKOT paju.

[Tpo3opicTh Ta BIAKPUTICTh BUKOPUCTAHHS KOIITIB OFO/IKETY MicTa 3a0€3MeYeHO
CTBOPEHHSIM CEPBICIB MPEJCTABICHHA PO3MOJUTY MICBKOTO OIO/DKETYy Yy 3pyuHid
Hao4H1H popmi y po3aiii «Bigkputuit 61okeT M. CymMm» caiTy.

3BEpHYTHUCH 3 1HIIATUBOIO, MIPOXAHHSIM, KJIOMOTAHHSIM YH BUMOTOIO 3BEPHYTHU
yBary BIaJy Ha MPOOJIEMHE TTUTAHHSA TPOMAJIHU MOXKYTh, CKOPHCTABIIUCH CEPBICOM
€JICKTPOHHMX METHUIIH, aJpecoBaHUX MICHKIM paji, Ha odiuiiHoMy caiiTi CyMChKOi
Micbkoi  pamm  —  https://smr.gov.ua/uk/statichni-storinki/1931-edina-sistema-
mistsevikh-petitsij.html.

IHbOpMaUifHWA
nopran CymckKol
MICLKOT pagm

| oo —V10e |I|.J.|"|

Mickxa Bnana NoryuesTa AJIEHIOCTYTH MicTo TopoAHHY Blsnecy JnopoTHif 380K E-3neprenss Nosinea

€auHa cucTemMa MicueBux NeTUUin

Puc. 1.3 O¢iuiiinuii Be6-nopran CyMcbkoi MicbKoi pagu

Pozmmpeno mepesik mociuyr, sKi HaAarOThCsl B €JIEKTPOHHOMY BHIJISII uepe3
«IlepconanpHuii KabiHET TPOMAJIHUHA» — MEHIO ['OpOJsSHMHY - Hapasi B PEeKUMI
OHJIAliH CyMuYaHe MOXYTh OTPUMATH 25 agMiHICTPaTUBHUX Ta IHIIUX MOCTYT. Takox
Ha caiti «IIpo3opuii odic» Mickkoi paau TrpomaasHaM HaJAaHO MOKJIMBICTh
CKOPUCTAaTUCh AKTyaJIbHUMHU €JIEKTPOHHUMHU CepBICaMU HAJaHHS OHJIANH-TIOCIIYT
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JCpKaBHUMHU OpraHaMd — 3a ajpecoro: https://smr.qov.ua/uk/2016—03—14—08—10¥
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Mpas
TpomaaceKi o6rosopests

€a1Ha cucTemMa MicueBUX NeTULIn

& CTeopeHo: 04 kaithA 2016

EauMHa cuctema

MicLLeBMX neTuLLin

iy Migrpumyidt Bunusaiit

Ulono Hemonyue i Ha MPOISA Y 1 pri micTa Cywmu Bes cyrTesoro (SHHA AROCTI 21764 36 anis

Puc. 1 4 Od¢iuiiinuii Beo-nopraa CymcbKoi MicbKol paaun

Wy TpaHC:

[IpuknagoM yCHINIHOTO YHNPOBAPKEHHS OCHOBHUX MPHUHIUINB 1 TEXHOJOTiH
€JIEKTPOHHOTO ypsiiyBaHHS € poOoTta TpocTsHEnpKoi MICbKOI paau, odimiiiHe
[HTEpHET-IPeACTAaBHUIITBO SKOI MPEICTABICHO HA CAlTi MICHKOI paau 3a aapecoro -

http://trostyanets-miskrada.qov.ua/
L & B O QPSR EEN  o< tyanets-miskrada.gov.ua)

8 fonaren [ Facebook scopus [

%g o TPOCTAHELLBKA MICbKA PAAA

OPILUAHE IHTEPHET-NPEACTABHULTBO

FOROBHA FPOMA[ICbKWA ®OPYM nowyx KOHTAKTH MICLIEBI BHEOPH MPO HAC

MICTO TPOCTAHEL L
Heun

Wawoswi sineinyeaui!

7
[vomcrmen I

Mam'aTtaTtv, wob He noBTOpUTK!

¥ TpocTaKewsxiA wiosi-dinl NO 1 npoBeAeHo H3Ky 3axole, NpUypoUeHyX Ao B5-plukmi
TonogoMopy 1932-1933 pp. “YpoKku MyXHOCTI", rOBMHM cninkyeawds “Bine Aywi’, akuis
"He3abyayu naw'si” Ta IcTanAuin "CliHa naM'ATi XepTs FOAOAOMOPY” HadoBro 36epeXyTL
Nar'ATe NPO HauioHaNLHy TPareilo B cepusAx WkonApia.

Pnc. 1 5 Oq)lummm Beo6-nopTaa TpocTsiHenbKoI MiCbKOI pajau

Ha mopram MicbKoi paaud y BIIKPUTOMY AOCTYIl HAJalOThCA MaTepiajiu, IIO0
CTOCYIOTHCSI OCHOBHUX HamNpSAMKIB pOOOTH MICHKOi pajy, IHCTPYMEHTH 1 TEXHOJIOTI]
3BOPOTHBOTO 3B’S3KY 13 TPOMAJIO0, €JIEKTPOHHI METHUIlil, y4acTh y poeKkTi Bigkpure
Mmicto, CTpaTeriuHuii IiaH pO3BUTKY MicTa, npodiab TpocTsHeubkoi rpomas,
nepeadadeHa MOXKIIMBICTh OH-JIAH TPAHCIIALIT CECli pajy Ta 1HIIe.
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Puc. 1.6 O¢iuiiinuii Be6-nopraa TpocTaHenbkoi Micbkoi pagu

Bucnosku.

TenaeHIiss OCTaHHIX POKIB IIOJI0 PO3BUTKY €JIEKTPOHHOTO YPSAyBaHHS B MiCTax
VYkpainu € BKpail MO3UTUBHOIO, HE 3Ba)KAaIOUN Ha CKJIAJHY €KOHOMIYHY Ta MOJITUYHY
cutyaiito. BaxnuBuM 118 epEeKTHUBHOTO BHOPOBAKEHHS €-ypsiAyBaHHS Ha
MICIIEBOMY pPIBHI € pO3poOKa Ta MPUMHATTA HEOOXITHOTO HOPMATHBHO IPaBOBOIO
3abe3neueHHs. Ha perioHaqbHOMY Ta MiCIIEBOMY PIBHSIX YCITIIITHO 3alpOBaKYIOThCS
PI3HOMAaHITHI €JIeKTPOHHI aAMIHICTPAaTUBHI OCIYTH.

Heo0xiaH0 611bI1 €()eKTUBHO BUKOPHUCTOBYBATH HAsBHI KaJpOBI Ta MaTepiaibH1
pecypci mpu BIPOBAKEHHI EJIEKTPOHHOTO YpSAyBaHHS Ha MICIIEBOMY Ta
perioHaJIbHOMY  pIBHSX. BaXJIMBOIWO  TakoX €  CHHXpOHI3AIlil  IPOIIECIB
aJMIHICTpaTUBHOI ~ peopMHU, HacaMmmepen JeLUeHTpaiizalii, 3 PO3BUTKOM
€JICKTPOHHOTO YPSAyBaHHSIM Ha PET1OHAIBHOMY Ta MICIIEBOMY PiBHSIX.
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IMPOBJIEMBI TIOCTPOEHMUSA AJITOPUTMOB, ITO3BOJIAIOIIUX
IHOBBICUTD DPPEKTUBHOCTDb MAPHIPYTU3ALINU B
BBIYUCJ/IMTEJIBHBIX CETAX

Introduction

Modeling is a powerful method of scientific cognition, in which the object under
study is replaced by a simpler object called a model. The main types of modeling
process can be considered two types-mathematical and physical modeling. In
physical (full-scale) modeling, the system under study is replaced by another material
system corresponding to it, which reproduces the properties of the system under study
while preserving their physical nature. An example of this type of modeling is a pilot
network, which is used to study the possibility of building a network based on various
computers, communication devices, operating systems and applications.

Therefore, when optimizing networks in many cases, the use of mathematical
modeling is preferred. The mathematical model is a set of relations (formulas,
equations, inequalities, logical conditions) that determine the process of changing the
state of the system depending on its parameters, input signals, initial conditions and
time.

A special class of mathematical models are simulation models. Such models are
a computer program that step by step reproduces the events taking place in the real
system. In the case of computer networks (CS), their simulation models reproduce the
processes of message generation by applications, splitting messages into packets and
frames of certain protocols, delays associated with the processing of messages,
packets and frames within the operating system, the process of obtaining computer
access to the shared network environment, the process of processing incoming
packets by the router, etc. When simulating a network, you do not need to buy
expensive equipment - its work is simulated by programs that accurately reproduce
all the main features and parameters of such equipment.

The advantage of simulation models is the ability to substitute the process of
changing events in the system in real time to the accelerated process of changing
events in the pace of the program. As a result, it is possible to reproduce the network
operation for several days in a few minutes, which makes it possible to evaluate the
network operation in a wide range of variable parameters.

The result of the simulation model is collected during the observation of the
events statistical data on the most important characteristics of the network: reaction
times, the coefficients of the use of channels and nodes, the probability of packet loss,
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etc.
7.1. Analysis of methods and tools for modeling of computer networks

7.1.1 Analytical modeling

The use of analytical methods is associated with the need to build mathematical
models of LAN in strict mathematical terms. Analytical models of aircraft are
usually probabilistic in nature and are based on the concepts of the apparatus of
Queuing theories, probabilities and Markov processes, as well as methods of diffuse
approximation. Differential and algebraic equations can also be applied [1].

When using this mathematical apparatus, it is often possible to quickly obtain
analytical models for solving a wide range of problems of LAN research. At the
same time, analytical models have a number of significant drawbacks, which include:

- significant simplifications inherent in most analytical models;

- the complexity of computation for complex models;

- the complexity of the analytical description of computational processes of the
LAN;

- insufficient development of analytical apparatus in some cases does not allow
to choose the most important characteristics in analytical models.

These features allow us to conclude that analytical methods are of independent
importance only in the study of the processes of functioning of LAN in the first
approximation and in particular, quite specific problems. In these cases, the
possibilities of studying analytical LAN models significantly extend the approximate
methods, such as methods of diffusion approximation, methods of operational
analysis and analytical network models.

Later will be considered analytical modeling LAN on the basis of the theory of
systems of mass service.

7.1.2 Simulation modeling

In contrast to the analytical simulation modeling removes most of the limitations
associated with the possibility of reflection in the models of the real process of
functioning of the investigated LAN, the dynamic mutual conditionality of current
and subsequent events, the complex relationship between the parameters and
performance indicators of the system, etc.

Descriptions of the components of the real aircraft in the simulation model are
of a certain logical and mathematical nature and represent a set of algorithms that
simulate the operation of the investigated aircraft. The modeling program constructed
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on the basis of these algorithms (i.e. on the basis of mathematical model) allows to
reduce simulation to carrying out experiments on a computer by their "run" on some
set of the input data simulating primary events which occur in system. The
information recorded in the process of studying the simulation model allows to
determine the required indicators characterizing the quality of the aircraft under
study.

The main disadvantages of simulation, despite the recent emergence of various
modeling systems, remain the complexity, high complexity and cost of model
development, and sometimes a large resource-intensive models for implementation
on a computer [2].

Although existing modeling products can help a qualified LAN engineer to
model and plan a network, experts believe that they are still too complex to use and
sometimes inadequately model a client-server computing environment.

The packet orientation of existing simulation programs means that the network
architect or engineer must determine for himself whether the acceleration of the
pipeline transmission will improve the response time. This is true for any kind of
application, but is especially important for client-server programs. Because there are
many ways to handle the distribution between the client and the server, performance
needs to be measured based on the impact of the application, not just the bandwidth
of the communication channels. For example, an application that performs most of its
processing on the client side can give the impression of heavy use. However, most of
the network usage occurs when the program is loaded, and there is an acceptable
response time of 20 or 30 seconds.on the Contrary, a faster pipeline may be required
for a shared database.

Modeling tools typically include processing modules that emulate network
devices (bridges and hubs), so that the traffic being modeled will undergo the same
processing as the real traffic [3].

For example, in the modeling package PlanNet company Comdisco there is a
possibility of emulation of all the equipment - from the network Token Ring and
Ethernet segments to transmit voice and data telecommunication lines, T-Z.

Once the network model is built and running, you can experiment by adding
protocols, users, or network segments. You can split the network into additional
segments by applying, for example, a T-1 link to them and see what happens. The
simulation tool will show the network utilization as a percentage of its bandwidth,
traffic and error levels, and response time.

All this takes time. Building an accurate model of a complex network can take a
month or more. The significant cost of such packages (about $ 10,000) should also
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be taken into account.).

These products are so complex that many LAN specialists take a wait-and-see
attitude.

However, a good network modeling package will help not only to find
bottlenecks and help in the installation of new network equipment, but also to save
money. By accurately predicting LAN traffic, you can avoid building your network
incorrectly or refuse to purchase unnecessary equipment.

The financial aspects of modeling are crucial. Product NetMaker firms
MakeSystems includes traffic patterns for all major types of cables that allows you to
figure out whether MCl is really to save money to establish a specific connection.

NetMaker is also unique in that It uses vendor-specified performance
characteristics. Such supplier firms as Wellfleet Communications and CiscoSystems
prepare detailed performance tables for the Maker, on the basis of which modeling is
performed. This process is so different from other modeling tools that NetMaker is
more of an application Profiler than a modeling program.

7.1.3 Experimental methods

The practical use of LAN models in many cases requires information about the
real characteristics of the computational process. Such information can be obtained
by empirical methods, on the basis of which are currently being created tools for the
study of hardware and software components of LAN. The necessary information is
collected with the help of special tools that provide measurement of parameters
characterizing the dynamics of the LAN in the modes of trial and normal operation.
These tools include network analyzers, Protocol analyzers, etc..

The creation of the means for measuring operating parameters of a LAN,
including operating systems, LAN, refers to the number of new tasks in computing.

The measurement data are presented in a form suitable for further analysis. This
Is done with the help of special processing tools, the creation of which is associated
with the development of analyzers. At the final stage of experimental studies, the
analysis of measurement results is carried out, which consists in obtaining
meaningful conclusions about the investigated LAN. An important condition for the
formation of such conclusions is a successful presentation of the measurement results
[4].

The effectiveness of experimental methods largely depends on the quality of
experimental planning and the correct choice of the type of load. The experiment
consists of a set of tests performed during the research process, and the test, in turn,
consists of a series of sessions or "runs". The term "session "is more commonly used
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for measurements and™ run " is typically used for simulation. During a session or
run, information about system behavior and possibly workload is accumulated. As the
workload varies, the number of observations that need to be made for each value of
Interest to the user must be such that the distributions for these values and their
moments can be estimated with the required accuracy. Thus, the duration of the
session depends on the required number of observations.

7.2. Network modeling and analysis tools

The whole variety of tools used for monitoring and analysis of computer
networks can be divided into several large classes:

Network management systems (NetworkManagementSystems) - centralized
software systems that collect data on the status of nodes and communication devices
of the network, as well as data on traffic circulating in the network. These systems
not only monitor and analyze the network, but also perform actions in automatic or
semi-automatic mode to manage the network-enable and disable device ports, change
the bridge parameters of the address tables of bridges, switches and routers, etc.
Examples of control systems can be popular systems HPOpenView, SunNetManager,
IBMNetView.

System management tools (SystemManagement). System management tools
often perform functions similar to those of control systems, but relative to other
objects. In the first case, the object of control is the software and hardware of the
network computers, and in the second - the communication equipment. However,
some of the functions of these two types of control systems can be duplicated, for
example, system management tools can perform a simple analysis of network traffic.

Built-in diagnostics and control systems (Embeddedsystems). These systems are
executed in the form of software and hardware modules installed in the
communication equipment, as well as in the form of software modules built into the
operating systems. They perform the functions of diagnostics and control of only one
device, and this is their main difference from centralized control systems. Example
vehicles in this class can serve as the control module hub Distrebuted 5000 that
implements the functions of autosegmental ports upon detection of a fault, attributing
ports internal segments of the hub and some others. As a rule, built-ins management
"concurrently” serve as SNMP agents that provide data on the state of the device for
control systems.

Protocol analyzers (Protocolanalyzers). They are software or hardware-software
systems, which are limited in contrast to control systems only by the functions of
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monitoring and analysis of traffic in networks. A good Protocol analyzer can capture
and decode packets of a large number of protocols used in networks - usually several
dozen. Protocol analyzers allow you to set some logical conditions for capturing
individual packets and perform full decoding of captured packets, that is, they show
in a convenient form for a specialist the nesting of Protocol packets of different levels
into each other with decoding the content of individual fields of each packet.

Equipment for diagnostics and certification of cable systems. Conventionally,
this equipment can be divided into four main groups: network monitors, devices for
certification of cable systems, cable scanners and testers (multimeters).

Expert system. This type of systems accumulates human knowledge about the
identification of the causes of abnormal operation of networks and possible ways to
bring the network into working condition. Expert systems are often implemented as
separate subsystems of various network monitoring and analysis tools. A multi-
function device analysis and Troubleshooting. In recent years, due to the widespread
use of local networks, it has become necessary to develop inexpensive portable
devices that combine the functions of several devices: Protocol analyzers, cable
scanners and even some network management capabilities. As an example, such
devices can result in Compas company Microtestinc. or FlukeCorp's 675 LANMeter.

There are special software systems focused on modeling of computer networks,
in which the process of creating a model is simplified. Such software systems
themselves generate a network model based on the initial data on its topology and
protocols used, on the intensity of request flows between the computers of the
network, the length of communication lines, the types of equipment and applications
used. Software modeling systems can be highly specialized and versatile enough to
simulate a wide variety of types of networks. The quality of the simulation results
largely depends on the accuracy of the original network data transmitted to the
simulation system.

Network simulation programs use information about the spatial location of the
network, the number of nodes, the configuration of links, data rates, protocols used
and the type of equipment, as well as applications running in the network

7.3. Analysis of modeling and analysis tools

Typically, network modeling tools calculate network performance based on its
actual and estimated traffic, as specified by the network administrator. Many
simulation programs also receive data from network analysis tools, such as the
network General Sniffer Protocol analyzer. For large-scale models, this capability is
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important: without it, you would have to count the packets transmitted and enter a lot
of data. By installing software sensors that allow you to get a picture of the full
network traffic, you can use the data obtained with the help of administrative network
management products, such as SunNet Manager by Microsystems and open View by
Hewlett Packard.

Another approach to network modeling is to create variants of the LAN
scenario, which allows you to program the level of traffic based on the actions of
network applications. The difference between these approaches is that in the first
case, extrapolation based on measured traffic is simply used, while the second allows
you to control the scale of operations. It will work more effectively, the more
scenarios are close to reality.

Even with such a measuring tool, like Sniffer, modeling allows you to get only
the precision that comes from the underlying data. If the traffic measurement does
not cover an adequate range of network activity or estimates of the growth of traffic
generated by the new application are incorrect, a realistic performance description
cannot be obtained [5].

Modeling tools can show how changes can affect performance, but it is the
responsibility of the network administrator to interpret the data, develop a plan to
address bottlenecks, and prepare scripts to validate these plans.

7.4. Features of mathematical support of computer network modeling
systems

When determining the speed characteristics of a certain segment or device, the
traffic of a certain user, application or computer is not allocated in the transmitted
data-the total amount of transmitted information is calculated. However, for a more
accurate assessment of the quality of service this level of detail is desirable, and in
the latter time of the control system networks are increasingly able to perform.

Bandwidth — the maximum possible speed of traffic processing, determined by
the standard of technology on which the network is built. The bandwidth reflects the
maximum possible amount of data transmitted by the network or part of it per unit
time [6].

Bandwidth is no longer, like the response time or data rate over the network, a
user characteristic, as it refers to the speed of internal network operations —
transmission of data packets between network nodes through various communication
devices. Instead, it directly characterizes the quality of the main function of the
network — message transport — and therefore more often used in the analysis of
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network performance than the reaction time or speed.

Throughput is measured either in bits per second or in packets per second.

Network bandwidth depends on both the characteristics of the physical
transmission environment (copper cable, optical fiber, twisted pair) and the method of
data transmission (Ethernet, FastEthernet, ATM). Bandwidth is often used as a
characteristic not so much of the network as of the technology on which the network
Is built. The importance of this feature for network technology shows, in particular,
that its value sometimes becomes part of the name, for example, 10 Mbit/s Ethernet,
100 Mbit/s Ethernet.

In contrast to the response time or traffic rate, the bandwidth is independent of
the network load and has a constant value determined by the technologies used in the
network [7].

Typically, the quality of the network is characterized by the values of the
maximum transmission delay and delay variation. Not all types of traffic are sensitive
to transmission delays, in any case, to the values of delays that are typical for
computer networks — usually delays do not exceed hundreds of milliseconds, at least
— a few seconds. This delay order of packets generated by the file service, e-mail
service, or print service has little effect on the quality of these services from the
network user's perspective. On the other hand, the same delays of packets carrying
voice or video data can lead to a significant decrease in the quality of the information
provided to the user — the appearance of the "echo" effect, the inability to parse
some words, image vibration, etc.

All of these network performance characteristics are fairly independent. While
the network bandwidth is a constant, the traffic rate can vary depending on the
network load, not exceeding, of course, the limit set by the bandwidth. So in a single-
segment 10 Mbit/s Ethernet network, computers can communicate at speeds of 2
Mbit/s and 4 Mbit/s, but never at 12 Mbit/s.

Ethernet technology was chosen as an example to demonstrate the limitations
inherent in local area network technologies, as in this technology the limitations are
most evident, and their causes are quite obvious. However, such restrictions are
inherent in all other technologies of local networks, as they are based on the use of
the data environment as a single shared resource. TokenRing and FDDI rings can also
be used by hosts only in shared resource mode. The only difference from the Ethernet
channel here is that the token access method determines the deterministic order in
which access to the ring is granted, but still when one node is granted access to the
ring, all other nodes cannot transmit their frames and must wait for the authorized
node to complete its transfer.
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The General limitation of LANSs built using repeaters and hubs only is that the
overall performance of such a network is always fixed and equal to the maximum
performance of the Protocol used. And this performance can be improved only by
switching to another technology, which is associated with expensive replacement of
all equipment.

The considered restrictions are a payment for the advantages that the use of
shared channels in local networks gives. These advantages are significant, no wonder
this type of technology has existed for about 20 years.

The advantages should be attributed in the first place:

* simplicity of network topology;

* guarantee of delivery of the frame to the addressee subject to the limitations of
the standard and correctly working equipment;

* simple protocols that provide low cost network adapters, repeaters, and hubs.

However the beginning of the process of displacement of repeaters and hubs,
switches suggests that priorities have changed, and for improving the overall network
bandwidth the users are willing to go in on the expenses associated with the
acquisition of switches instead of hubs.

To overcome the limitations of local area network technologies, local bridges,
which are functional predecessors of switches, have been used for a long time.
Although in modern networks, switches have almost replaced bridges from local
networks, the principles of operation and considerations for their application are
practically the same.

A bridge is a device that provides interconnection between two (at least several)
local networks by transferring frames from one network to another using their
intermediate buffering. The bridge, unlike the repeater, does not try to maintain
bitwise synchronism in both networks to be joined. Instead, it acts as a destination
node for each network. It takes a frame, buffers it, analyzes the destination address of
the frame, and only when the addressed node really belongs to another network, it
sends it there.

To transfer a frame to another network, the bridge must access its shared data
environment according to the same rules as a normal node.

Thus, the bridge isolates the traffic of one segment from the traffic of another
segment by filtering the frames. Because traffic from fewer nodes is now routed to
each segment, the load factor of the segments is reduced. As a result, the capacity of
each segment increases, and thus increases the total network bandwidth.

Each segment of the network remains a domain of collisions, that is, a portion of
the network in which all nodes simultaneously fix and work out the conflict, no
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matter where it happens. However, collisions of one segment do not cause collisions
In the other segment because the bridge does not translate them between segments.

So far, we have assumed that when using a bridge to link two segments instead
of a repeater, the overall network performance is always improved because the
number of nodes in each segment is reduced and the segment load is reduced by the
proportion of traffic that is now internal traffic of the other segment. This is true, but
provided that the bridge transmits inter-segment traffic without significant delays and
without loss of frames. However, the analysis of the considered algorithm of the
bridge operation suggests that the bridge can both delay frames and, under certain
conditions, lose them. The delay introduced by the bridge is at least the time the
frame is written to the buffer. Typically, it also takes some time to process an address
after the frame is written, especially if the address table is large. Therefore, the delay
Is increased by the processing time of the frame.

Frame processing time affects not only the delay, but also the probability of
frame loss. If the frame processing time is less than the interval before the next frame
arrives, the next frame will be buffered and will wait there until the bridge processor
Is free to process the incoming frame. If the average intensity of inflow of personnel
will be for a long time to exceed the performance of the bridge, that is, the reciprocal
of the average time of the frame processing, the buffer memory available to the
bridge for storing the raw frames can overflow. In such a situation, the bridge will
have nowhere to record incoming frames, and it will begin to lose them, that is, just
discard.

Loss of a frame-a situation very undesirable as its consequences by protocols of
local networks are not liquidated. The loss of the frame will be fixed in the protocols
of the transport or application layers, which will notice a loss of part of their data and
organize their re-shipment. However, with regular frame loss of the data link layer,
the network performance may be reduced by several times, since the time-outs used
in protocols in the upper levels, significantly exceeds the time frame transfer at the
link layer, and re-transmission of the frame may be held in tens of seconds.

To prevent frame loss, the bridge must have performance that exceeds the
average intensity of inter-segment traffic and a large buffer to store frames that are
transmitted during peak periods.

In order to bridge raised, and not lowered throughput prepeared network should
always be the rule:

The rate at which a bridge performs a frame transfer operation between any two
of its ports (this operation is called forwarding) must always be higher than the
average rate of traffic that exists between the network segments that are connected to
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those ports.

In local networks, the 80/20 rule of thumb is often true, which States that with
proper segmentation of the network, 80% of the traffic is internal traffic of the
segment, and only 20% goes beyond it. If you assume that this rule applies to a
specific network, the bridge must have a forwarding performance of 20% of the
maximum bandwidth of the Ethernet segment, that is, a performance of 0.2x14880 =
3000 frames per second. Typically, local bridges have a performance of 3000 frames
per second or higher.

However, the bridge, unlike the repeater, does not guarantee the delivery of
frames in any situation. This is its fundamental drawback, which has to be tolerated.

In order to find out the possibility of successful application of the bridge in the
network, it is necessary to measure the traffic matrix between the network nodes with
the help of the Protocol analyzer or the network management system. This
information allows you to understand the level of inter-segment traffic when you
divide a network into segments and compare it with the performance of the bridge.

Ethernet segment switching technology was proposed by Kalpana in 1990 in
response to the growing need to increase the capacity of local networks. This
technology is based on the rejection of the use of shared communication lines
between all nodes of the segment and the use of switches that allow simultaneous
transmission of packets between all its pairs of ports.

Functionally, a multiport switch works as a multiport bridge, that is, it works at
the channel level, analyzes frame headers, automatically builds an address table, and
on the basis of this table redirects the frame to one of its output ports or filters it,
removing it from the buffer. The innovation was parallel processing of incoming
frames, while the bridge processes frame by frame. The switch typically has multiple
internal frame processors, each of which can perform a bridge algorithm. Thus, we
can assume that the switch is a multiprocessor bridge, which has high performance
due to internal parallelism.

7.5. Features of software development for the evaluation of routing
characteristics

Principle of new tasks. The essence of it is not to shift to the computer the
traditional methods and techniques, and rebuild them in accordance with the new
features that give computers. In practice, this means that the analysis of the learning
process reveals the losses arising from the shortcomings of its organization
(insufficient analysis of the content of education, the weak value of the real
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educational opportunities of students, etc.). In accordance with the results of the
analysis, a list of tasks is outlined that due to various objective reasons (a large
volume, a huge amount of time, etc.) are not solved or are incomplete, but which are
completely solved with the help of a computer. These tasks should be aimed at
completeness, timeliness and at least approximate optimality of the decisions taken.

The principle of a systematic approach. This means that the introduction of
computers should be based on a system analysis of the learning process. That is, the
goals and criteria for the functioning of the management process should be defined, a
structuring should be carried out, revealing the full range of issues that need to be
solved in order for the designed system to best meet the set goals and criteria.

The principle of the first leader. Its essence lies in the fact that the order for
computers, software and their implementation in the learning process should be
carried out under the direct supervision of the first head of the appropriate level (head
of education, Director of educational institution).

Practice clearly shows that any attempt to entrust the implementation of
secondary persons inevitably leads to the fact that it focuses on routine tasks and does
not give the expected effect.

Principles of maximum reasonable typification of design solutions. This means
that when developing software, the contractor should strive to ensure that the
solutions offered by them are suitable for the widest possible range of customers, not
only in terms of the types of computers used, but also for different types of schools:
gymnasiums, colleges, lyceums, etc.

Principles of continuous development of the system . With the development of
pedagogy, private methods, computers, the emergence of different types of schools,
new challenges, improved and modified old. At the same time, the created
information base should be subject to a certain re-arrangement, but not a radical
restructuring.

Principles of workflow automation. The main stream of documents related to the
learning process goes through the computer, and the necessary information about it is
provided by the computer upon request.

In this case, the teaching staff focuses on setting goals and making a creative
element in the search for ways to achieve them.

Principles of a single information base. Its meaning lies primarily in the fact that
on the machine media accumulates and constantly updated information needed to
solve not one or more tasks, and all the tasks of the learning process.

This eliminates unnecessary duplication of information in the main files, which
inevitably occurs if the primary information files are created for each task separately.
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This approach greatly facilitates the task of further improvement and development of
the system.

Summary

As a result of the work done, the analysis of modeling methods is carried out, it
Is shown that the use of experimental evaluation methods leads to significant costs in
the construction of computer networks.

In the analysis of modeling tools, it is shown that, basically, existing software
tools give an assessment of traffic in computer networks, in this regard, the actual
task is to assess the bandwidth of communication channels.

The problem of modeling and investigation of routing algorithms in computer
networks with different configurations is formulated.

A mathematical model is developed for assessing the capacity of communication
channels given the amount of traffic transmitted in the switching nodes and the
bandwidth of the switching nodes..

The software implementing the developed mathematical model and which finds
the solution on the basis of a simplex method is developed.
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T'JIABA 8. DOI: 10.30888/2663-5569.2019-02-01-012
OBOCHOBAHHME METOJ10OB OIIPEJAEJIEHUSA ITAPAMETPOB
TPEIUHOCTOMKOCTH KEJE30BETOHHBIX KOHCTPYKIIUIA
KCILTYATUPYEMBIX 3JAHUM

BBenenue

HecMmoTpss Ha TO, 4YTO OETOH M KEJIE300€TOH SBISAIOTCS OCHOBHBIMHU
CTPOUTENBHBIMU  MaTEpuajaMy, JO HACTOAIIETO BPEMEHU HE CYIIECTBYET
3aKOHYEHHOM TEeOopuu HX AePOopMUpPOBaHUA U paspylieHus. KoHCTpyKIHOHHBIM
O0eToH, paccMaTpuUBacMbli Ha ypOBHE MAaKpOCTPYKTypwel [1], wumeer psn
0COOEHHOCTEM, HE MO3BOJIIONINX HEMOCPEACTBEHHO MEPEHECTH Ha HETO HEKOTOphIE
MOJIOKEHUS, TTOJIyYEHHBIE JJIs1 OTHOPOJIHBIX MAaTEPUAIIOB.

Ha  ceromusmHui  J€Hb  HE  CYLIECTBYET  JOCTATOYHO  IIPOCTOTO
AKCIIEPUMEHTAIILHOTO CIIOCO0a OMpeIeICHNs] XapaKTePUCTUK TPEIIMHOCTOMKOCTH Ha
AKCIUTyaTUPYyEMbIX 3jeMeHTaX. OINbITHbIE JaHHbIE O CONPOTHUBICEHUM O€TOoHa
pacpoCTpaHEHUIO TPENIMH OTHOCSATCSA B OCHOBHOM K ONBITHBIM JITAOOPATOPHBIM
oOpasiaM, 4To B MEPEHOCe UX HAa HATYpHbIE KOHCTPYKIIUU B OOJIBIITMHCTBE CIIy4yaeB
MOKa HEBO3MOKHO. B CBSI3M 3TUM CEroAHsl BBIJBUTAIOTCS TMIOTETUYECKHE MOJICIU
Pa3BUTUSI CUCTEM TPEIIMH U TPEUIMHOMOMOOHBIX Je(hEeKTOB, Ha KOTOPBIX CTPOMUTCS
MPOTHO3UPOBAHUE  JOJFOBEYHOCTH M  OLIEHKA  TEXHUYECKOTO  COCTOSHUS
KeJIe300€TOHHBIX DJIEMEHTOB.

B nmanHOW rnaBe mpuBereH 0030p METOAMKUA OMpPEAENICHUs IMapaMeTpoB
TPEUIMHOCTONKOCTH O€TOHA HKCIUTyaTUPYEMbIX KOHCTPYKIIMH TMpU CTaTUYECKOM
Harpy>kKeHHUH.

8.1. AHaJIM3 HEI0CTATKOB CYIIEeCTBYIOIIMX CIOCO00B /11 onpenenenns K,c

OnHa W3 OCHOBHBIX 3a/lay, BO3HHUKAIONIMX MPU MPOEKTUPOBAHUU OCTOHHBIX H
&KeJIe300€TOHHBIX KOHCTPYKIIMI CBsi3aHa C y4e€TOM BIMSHUSL TPEUIMH Ha pPaboTy
KOHCTpyKIuu. [lpm »TOoM wame Bcero ObIBaeT HEOOXOAMMO JHOO OMPEIESITHUTH
pa3Mephl 03KHUJIAEMbIX TPEIUH, JM00 OLEHUTh HECYIIYIO CIOCOOHOCTh KOHCTPYKIIUH,
MMEIOLIEH TPEIIMHBI. B JKCIEPUMEHTAIIBHOW MEXAaHMKE Pa3pyLICHUS ONPENEIIIOT
CJIEIYIOLME OCHOBHBIE CHJIOBBIE — B TE€pMHUHAX KOA(P(UIMEHTOB MHTEHCHUBHOCTH
HanpspokeHnuil (K), sHepreTmyeckue — B TEPMHUHAX yAeNbHBIE 3Hepro3arparsl (G) u
moked-unterpan  (J),  XapakTepUCTUKH  TPEIIMHOCTOMKOCTH.  Kputuueckuit
ko3 dunreHT UHTEHCUBHOCTH HanpsbkeHud K,c, MIla-M1/2 (KKHWH) - ogna wu3

OCHOBHBIX MCXaHHNYCCKHUX XapaKTCPUCTUK KOHCTPYKIIMOHHBIX MaTCpUuaJIOB.
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Ucnons3zoBanue nousituss KKMH npennosnaraer, 4yrto mMaTtepuain Be3zie, KpoMe Majiou
obOnacTu BOJMM3HW YCThSl TPEUIWHBI, SBISETCA JMHEHWHO YNPYTHM, OJHOPOIHBIM U
U30TPOIHBIM.

BonbmMHCTBO CMOCOOOB 3KCHEPUMEHTANIBHOTO OmpezeneHuss BeanuuHbl Kic
OCHOBAaHO Ha OJHOM M TOM K€ IPHUHLHIIE, 3aKJIIOYAKOLIEMCS B clenyromeM. B
oOpa3ue omnpeaeneHHOM (GopMbl M ONPEACNIEHHOTO  pa3Mepa  CO3AaeTcs
UCKYCCTBEHHAsl TpellMHa (HaJape3), MMEIIasi CTPOro OMNpeiesieHHY0 GopMy H
pasmep. Ilocie 3Toro obpaser; Harpy)aroT ¢ HEOOIBIIONW CKOPOCTHIO U (PUKCHUPYIOT
KPUTHYECKYIO HArpy3Ky, MPH KOTOPOW TPELIMHA CTAHOBUTCA HEYCTOWYHMBOU WM IO
KpaliHel Mepe pe3KO YCKOPSET CBOM POCT. 3aTeM 10 U3MEPEHHON HArpy3Ke ¢ y4eTOM
CXEMBbI HarpyxeHusi, pOpMbI U pa3MEpOB TPEIIMHBI U 00pasiia B 11eJIoM 110 (opMyJiam
MEXaHHMKHU pa3pyLUICHUs] BBIYUCIAIOT 3Ha4eHUE K¢, KOTOPBIM IIPU Harpys3ke, paBHOM
KPUTHYECKOH, U AaeT 3HaueHue Kc.

Jlanee nmpuBeIeH CIUCOK CYIIECTBYIOMUX crioco0oB onpeneneans KKIH.

1. B 80 — e roapl [1] ObuIM SKCIIEPUMEHTAIILHO OMpeiesieHbl BeTuIuHbl K¢ s
IIEMEHTHOTO KaMHS M MEJKO3epHUCTOrO OeToHa Ha oOpasnax-0aikax pazMepom
4x4x16 cMm. HcowplTanuss  OPOBOAWIM MO  MOAUMUIIMPOBAHHONW  CXeMe
YEeTBHIPEXTOUEYHOIO M3Truba, Mepe] HCIBbITAHHEM 00pa3el] KpPemusid IMPU MOMOIIH
(uKCaTOPOB B KOHCOJISX - YJUTMHUTEIISIX

2. YCTOWYMBBIN POCT TPEIIMH MOKHO MOJIYYUTh TAK)KE MPHU PACTSIKEHUH TUIUTHI
HaJpe30M (TPEIIMHOM) JIByMS COCPEIOTOYEHHBIMU CHJIIAaMH C TOJy4YEHHEM
HeoOxoaumon xapakrepuctuku KKNH;

3. Ilpumensiercss meton onpenenenus K,c Ha u3rubaeMblx UM BHEUEHTPEHHO
CKaThIX LWJIMHIPUYECKUX 00pa3Lax ¢ KOJIbLIEBOW MPOTOYKOM;

4. CyumecTByl0T METOIbl omnpeneneHus K Ha IWIMHApAaX WIM MpU3Max C
BHYTPEHHHM pa3pe30oM IyTEM HUX MCIHBITAHUS [0 CXEME pacKalbIBaHWs, MHOTJA
Ha3bIBAEMOM TAKKE CXEMOU IHMaMETPaIbHOTO CKATHsI, HA BHELICHTPEHHO CHKATBIX WJIU
PACTSHYTBHIX MPU3MAX C KPAE€BbIM HAJPE30M; HA PACTSIHYTHIX IUIUTAX C LEHTPAJIbHBIM
HaJPE30M.

5. B. M. bonnapenko [2] npemyiaraet ucnosib3oBars s onpeaenenuss KKUH
CTaHAAPTHYIO CXEMYy HCIbITaHUS OETOHHBIX BOCBMEpPOK Ha pacTskeHue. OJHaKo
CPaBHUTEJIbHBIX PE3YJIHTATOB UCIBITAHUI MTOKA HE BBIMOJIHEHO;

6. B Hacrosmiee Bpems cormacHo ['OCT 29167-91 [3] xk paBHOBECHBIM
OoTHOCHUTCS MeToJ onpeaeneHus Kic Ha oOpasuax - mpusmax, UCIBITAHHBIX 110 CXEMe
TPEXTOYEYHOro  u3ruba ¢  NPUMEHEHHWEM  CIEUUAJBbHOTO  YCTPOICTBA,
00eCneunBaroIIero MOJIHYI PAaBHOBECHOCTD UCIIBITAHUS.

7. HaubGonee OJM3KMM aHAJIOTOM MPEAJIAra€MOr0 TEXHUYECKOTO pEeIIeHUs
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apisiercs cnocod onpenenenns KKWH B n3nenun, 3akmrovaromemMcs B TOM, 4TO B
U3JIEIMU NPSAMOYTOJIBHOTO CEYEHHUs BBINOJHSAIOT 30HY KOHIEHTPALMH HaIPSHKEHUH,
KOTOPYIO Harpy»KaroT 10 pa3pylIEHUs, U 0 MOJIYYEHHBIM IapaMeTpaM ONpPEAeIIioT
Kic. Cormacuo wuzobperenuto (mareHT P® Ne 2324916), 30HYy KOHIIEHTpaIUH
HamlpsOKEHUST B M3JEIMM  BBINOJNHSIOT B BUJAE YIVIOBOIO CErMEHTa B MECTE
[IEPECEUCHHS] €ro MEPHEHAUKYISIPHBIX TPAaHE, HarpyXarT IO  IOBEPXHOCTH
YIJI0BOT'O CETMEHTA JI0 €r0 0TJIOMA, IIOCJIE YETr0 3aMEPSAIOT Pa3pyLIAIOILYyI0 HArPYy3Ky
U IapaMeTpbl OTJIOMJIEHHOro yrioBoro cermeHra, a KKUWH onpepenserca mno
BBIBEJICHHOU (hopmyiie.

AHann3 CyIECTBYIOIIMX CHOCOOOB OMNPEIENICHUs CUJIOBBIX XapaKTEPUCTUK
O0eToHa [4] MoOKa3bIBAET, UTO CYHIECTBYIOIIME CIIOCOOBI pa3pabOTaHbl U MPUMEHUMBI
TOJIbKO B Ja0OpaTOpHBIX ycloBusiX. Ha cerogHsmHuii JeHb pPEKOMEHIOBAHO
onpeneneHue KKMH mnpu paBHOBECHBIX HCHBITaHUSAX Ha o0pa3lax — MpU3Max,
UCIBITAHHBIX Ha TpexTodeuHbli wu3rub. IlepeHoc 3HauYeHHWH TMOJIyYEHHBIX B
7a00paTOPHBIX YCIOBHUAX IIPU TNPOEKTUPOBAHUM HA pEAbHbIE KOHCTPYKIMH
npopalboTaBIIie JUIUTEIHHOE BpEMsI HEMPABOMEPEH, TaK KaK YKa3bIBaJIOCh BBIIE HA
3HaueHue K¢ okaspiBaeT 00bIIOE KOJUYECTBO (PAKTOPOB KOTOPBIE TPYIHO Y4ECTb
3apanee. [losromy paspabotka cmocoba ompeneneanss KKWUH B peanbHbIX
KOHCTPYKIUSX SBJIAETCS aKTyaJIbHOM.

8. u3 O6eroHa, B BEpXHEW 30HE KOTOPHIX Ha BCIO TOJIIMHY JEJajdl MPOMHUIIbI
mupuHoi 30...200 MM, pa3HoM riayOuHBI U 110 pa3HbeIMU yriiamu [S]. K cBoOoaHOM
YacTH MPOIKJa MPUKIEUBaIn Opycok u3 Meramia. K Opycky 1o ero oHoi u3 rpaHeit
NPUKIAIBIBAIN €IMHUYHYIO cuily. IIpu3msl pa3OuBany Ha KOHEYHBIE SJIEMEHTHI.
Pacuer npu3mel BeimoaHsau no nporpamme STARK ES 2014.

Ha puc.l moka3anpl cxembl NMpONujIoB W oOo3HaueHue oOpasmnoB. Ha puc.2
IOKa3aHa CX€Ma ONUCAHUs HAIIPSKEHHOTO COCTOSIHUS KOHYMKA TPEIIMHBI.

'y

N

= 240, 270, 300, 330
b=210, 240, 300, 360. 420
p=90°, 45°
a=90°, 95°, 105°, 120°, 135°, 165°
&= 30, 50, 200

Puc. 1. Cxema nponuyios
N — 1o HY>KHEW IpaHu NponwiIa, 10 BEpXHEH IpaHu NMponuia
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13
2

Puc. 2. Cxema onncaHusi HANPSIZKEHHOT0 COCTOSIHNSI KOHYHUKA TPelUHbI

B tabnuie 1 npuBeneHbl HCOIb3YEMbIE B IPOrPAMME Pa3MEPHOCTHU JaHHBIX.

Tadumuua 1

Jannble ns pacuyera B nporpamme STARK _ES 2014
Koopaunarte! y310B M
[Tnomaas/caBuroBas IIOMAAL TOTIEPEYHOTO CEUCHUS M’
MoMeHT uHepLHK/ MOMEHT UHEPLUU NTPU KPYUEHUHN M’
Cuna kH
MowmeHT kHM
Monynb ynpyrocts/ MOIyJb CIIBUTa «ITa (kH/M%)
[TnoTHOCTH T/M°
Bpewms c
VY310BbIE Macchl T, TM”
[lepememienus M, paz.
[IponoJibHBIE, MOTIEPEUYHBIE CUJIBI B CEUCHUSIX CTEPIKHEN kH
W3zrubaromue, KpyTALUIIE MOMEHTHI B CEUCHUSIX CTEPKHEM kHwm
MemOpaHHbIe HaIpsHKEHUs] B y3i1aX IUIacTUH (0ajoK-CTEHOK, HAL
000J109€eK) M
[Tonepeunsie ycuius B y3iax MIACTUH (TUTUT, 000JI0YEK) kH/M
W3rubatrommye MOMEHTHI B y3JIaX TUIACTHH (TITUT, 000JI0YEK) kHwm/Mm
Peakuuu orop, cocpeqoTOYEHHBIE B y3J1ax kH, kHm
Peakuuu onop, pacupeiesieHHbIe 110 TUHUU kH/m, kHm/m
Peakuuu onop, pacnpeiesieHHbIE 10 TUIOIIAAN KH/MZ, kHwm/m?

B mporpamme 111 MOJIeTMpOBaHUS HANPSHXKEHHOTO COCTOSIHUSI MACCUBHBIX TeJ
UCIIOJIB3YIOTCS. COBPEMEHHBIE BBICOKOTOYHBIE OOBEMHBIC KOHEUHBIE JJIEMEHTHI.
Takue 92JIeMEHThI B JAJIbHEWINEM YCIOBHO Has3biBaeM ‘3D-ajemeHTamMu’.
Hcnonp3yeTcss Tpu THMa OOBEMHBIX KOHEUHBIX AJIEMEHTOB: J[Ba THIA THOPHIHBIX
KOHEUHBIX DJJIEMEHTOB W OJIMH THUIl DJIEMEHTOB MeToja mnepemenieHuid. [lpu
MOCTPOEHUN THUOPHUIHBIX AJIEMEHTOB HCIOJIb30Baics (yHKuoHan PeiiccHepa, a
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AJIEMEHTOB METO/IbI TiepeMernieHnii — pyrakinonan Jlarpamxka. [ uOpumaHbIe 21eMEHTHI
Tumna | SBISIOTCS paBHOBECHBIMH, & THUTA 2 — HEPABHOBECHBIMU. DJIEMEHTHI METO/Ia
nepeMeIieHui (Tun 3) SBJISIIOTCS] U30IIapaMeTPUUCCKUMU.

8.2. Pe3yabTaThl HCNIBITAHUI

Pacuer npusm Beimoansics no nporpamme STARK ES 2014. Huxe npuBenena
cxema obpasna Ne 5, cxema ero 3arpykeHuss M cxema, Ha KOTOpOH OTOOpaKeHO
pacnpenenieHue HamnpsokeHuid B oOpasie (puc. 3-5). Bceero Owbuto mposeneno 34
onbiTa. (OOO0OIIEHHBIE pE3ylbTATHl ONMCAHMUS 30HBl KOHYMKA TPELIMHBI U
aedopMaIuii 1 30HbI IPONKJIIA IPUBEIEHBI B TA0II. 5.

Z

Puc. 3. Cxema o0pa3ua 5

Tao6aumna 2
XapakTepucTuky o0pasna

No Tonmmuua | Monyne ynpyroctu | Koad. [Tyaccona | IlnoTHOCTS MaTepuana
' d [Mm] E [kH/M’] Mue Rho [1/M3]
1 1 3e+007 0.2 2.75
2 1 2.06e+008 0.3 8.24
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Tadanna 3
BexoMocTh MaTepuaIOB IJIACTHH
Homep | KonnuectBo | CymmapHas CyMMapHbIit CymmapHas
MaTepHaa | JIEMEHTOB | IUIomanb [M’] 06beM [M’] Macca [1]

1 2516 2.229 2.229 6.129

2 168 0.151 0.151 1.246
UTOTO: 2684 2.380 2.380 7.375

Taoauna 4

Y3ia0BbIe HaArpy3kKu KOHCIHO-3JICMCHTHOI'O IIPOECKTA
PX Py Pz Mx My Mz
Harpyx. | Nr. y3na

[kH] | [xkH] | [xH] | [xkHM] | [xkHM] | [kHM]
2 2611 | 0.000 | 0.000 | 1.000 | 0.000 | 0.000 | 0.000

-
|
-
= )
. :
I N e [ s .
-35.13 -21.08 -14.05 -7.03 0.00 8.B8 17.7 26,65 15.53 444

3.4 B o« B »n B oo iG]

165.98
Puc. 4. PacnipenesieHue Hanpsi:keHuii B o0pa3ze 5
Min Srs = -35.1317 kH/m®, Max Srs = 44.4091 kH/m’
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Puc. 5. Pacnipeesienne nepeMenieHuii B oopase S
Max nepememienne = 0.00301641 mm B y3ne 2786
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Taoauna 5

O06001meHHbIE Pe3yJIbTATHI HCIBITAHU I
No Hanpsxkenus mo 3o1am, KH/™m? Jlebopmanuu CTOPOHBI
OTIbI obpaze HarpyxeH | cBoOoaHas
et 1 | 2 | 3 4 | 5 by 8
Ta Has

30-0-90 4 3.9 1.1 2.2 - 0,0013 0,0016

30-5-90 5,9 5 2,4 2,5 - 0,0013 0,0015

30-15-90 8,9 7 6,7 2,8 - 0,0014 0,0015

30-30-90 6,4 | 97 | 235 4,7 - 0,0018 0,0015

30-45-90-2 1,2 | 203 | 374 85 |93 0,0057 0,0044

30-45-90-3 1 203 | 374 84 |94 0,0018 0,0013

1
2
3
4
5 30-45-90 11 | 20,3 | 374 8,5 9,3 0,0029 0,0022
6
7
8
9

30-45-45 25 | 12,7 | 182 | 1,26 - 0,0021 0,0025

30-45-75 27,3 | 196 74 116 - 0,022 0,02
10 50-0-90 38 | 4.2 0,3 2,2 - 0,0013 0,0016
11 50-5-90 45 | 55 4 2,7 - 0,0013 0,0015
12 50-15-90 7 7,7 8,3 2,9 - 0,0014 0,0015
13 50-30-90 06 | 122 | 16,5 51 - 0,0017 0,0015
14 50-45-90 - 215 | 345 84 |93 0,0029 0,0022
15 50-45-45 0,7 [ 12,1 | 16,6 1,3 - - -
16 50-45-75 - 7,7 135 31 - - -
17 200-0-90 58 | 4,6 2,8 3,3 - 0,0011 0,0014
18 200-5-90 7,1 | 55 3,5 3,6 - 0,0012 0,0014
19 200-15-90 96 | 7,0 7,3 3,8 - 0,0013 0,0013
20 200-30-90 51 | 84 | 165 6,3 - 0,0016 0,0013
21 200-45-90 316 | 11,9 31 11,3 - 0,0028 0,0021
22 200-45-45 44 | 98 | 127 3,9 - 0,0020 0,0024
23 200-45-75 - 64,7 97 71 - 0,0019 -
24 30-0-90* 4 3.9 1.1 2.2 - 0,0013 0,0016
25 30-5-90* 6 5,3 2,7 2,6 - 0,0013 0,0015
26 30-15-90* 3,8 7 7,8 2,7 - 0,0014 0,0015
27 30-30-90* 6,7 [ 10,1 | 27,6 4,8 - 0,0016 0,0020

28 30-45-90* 04 | 228 | 43,2 9 9,3 0,0028 0,0035

29 | 30-45-90-2* | -04 | 22,8 | 4372 9 9,3 0,0055 0,0069

30 | 30-45-90-3* | -06 | 22,8 | 43,2 9 12,2 0,0017 0,0021

31 30-45-45* 24 | 155 | 241 2,8 - 0,0022 0,0020

32 30-45-75* 28 | 213 | 128 218 - 0,022 0,024

33 50-5-90* 51 | 558 4,3 2,8 0,0015 0,0015

34 50-45-90* -6,6 | 244 | 399 89 [11,8]| 0,0027 0,0035
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Puc.6. Biusinue yriia HaKJIOHA HA HANIPSIZKEHUS B CerMeEHTe

BrpiBOoALI

BingHue yria oTiioMa CerMeHTa MOKa3aHO Ha pUCyHKe 6. BuaHo, 4Tto yrona
HA4yaJbHOW TPEIMHBI JKEJIATEIbHO BBINOIHATh HE MEHee 45 rpaaycoB. YBeIU4YeHUE
yrija nOponwia cCBbllie 45 rpaaycoB BO3MOXKHO, HO CBSI3aHO C TEXHHYECKUMU
po0JieMaMy BBIIIOJIHEHHUS [TPOIUIIA.

VYBenuueHue MHUPUHBI MpoMuiaa OJaronpusTHO CKa3bIBACTCS HA YBEIMYEHUU
HaINpsOKEHUH U KOHTPOJIMpYyeMbIX Aedopmaniuii (1mo3 5, 14 u 21).

H3meHeHre HakIOHAa CBOOOTHOTO yria MPaKkTUYECKH HE BIUSJIO HA BEIUYUHY
HanpspkeHuit (mo3.8, 15 u 22).

Touka mpUIOKEHUST CUIIBI HE3HAUMTENBHO BIIMSJIA HA BEJIMYMHY HalpsKEHUN
(ae 6onee 15%)

W3MmeHeHne MOAyJsl yHpPYroCTH MaTepuaja HE IMOBJIMSUIO Ha BEJIUYHHY
HarpspkeHui (o33, 6, 7), 4TO TOBOPUT O MPABHIIBHOCTU MTOCTPOEHUS MOJEIIN.

PekoMenayeTcst mpusma ¢ IUPOKUMH MIPONUIIAMU C YIJIOM HAKJIOHA CO CTOPOHBI
oTyoMa He MeHee 45° ¥ IPAMBIM yIJIOM C He3arpy»KEeHHOH CTOPOHEL.
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T'JIABA 9. DOI: 10.30888/2663-5569.2019-02-01-011
N3YUYEHUE OTAEJBbHBIX MAPAMETPOB METOJAUKH! ONPEJEJEHUSA
IMAPAMETPOB TPEHIMHOCTOMKOCTHU BETOHA HA IILIOCKOU
MOBEPXHOCTH DKCILTYATUPYEMBIX KOHCTPYKIIUI

BBenenue

beronHnble U Kene300€TOHHBIE KOHCTPYKIMU 3aHuMaioT Oonee 60 %
IIOCTPOCHHBIX U BHOBb BO3BOJAMMBIX 3/IaHUM U coopykeHuh. OZHAKO MeXaHUKa
paspylIeHHs] HEOJHOPOJHBIX TEJ MCCIEAOBaHA TOpa3f0 MEHBUIIE, YEM B Ciydae
OJTHOPOJIHBIX (KBa3MOHOPOAHBIX) MaTepranoB. CI0XKHOCTb MPoOIeMbl 00yCIIOBICHA
MHOTOKOMIIOHEHTHOCTBIO ~ O€TOHA, BJIMSHUEM CBOMCTB  COCTaBISIIOIIUX  €ro
MaTepHaoB, MO3TOMY BaKHBIM SIBJISICTCSI BBIOOP KPUTEPHUEB, KOTOPHIE MOTJIH OBl
KOMIUIEKCHO OXapaKTepU30BaTh OCHOBHBIE TapaMeTphl 6eToHa[1].

N3BecTtHO, 4YTO sBIEHUS JAePOPMUpPOBAHUS € pa3pylieHUs OCETOHA U
XKeje300eToHa MPEeJCTaBIsIET COO0OM  CIOKHBIA ~ MHOTOCTYIEHYATHIH  MpoIece,
M3y4aeMbIil CTPOUTENILHOW MeXaHWKON xenme3o0eTtoHa [2]. OgHa W3 OCHOBHBIX
MEXaHMYECKUX  XapaKTEPUCTUK  KOHCTPYKIIMOHHBIX  MaTepHaloB,  KoOTopas
XapaKTEepU3yeT COMPOTUBJICHUE MaTepuaia OOpa30BaHUIO W PA3BUTHIO TPENIUH -
kputndeckuit kodpduiment wuHTeHCUBHOCTH K¢ (KKWH) Hanpspkenuit npu
HopMaibHOM otpsiBe. Js onpenenenuss KKMH neo6xoanmo u3Bnedenrne o0pasion
U3 KOHCTPYKUMHU MJii HWCIHBITaHUH, YTO B MOJABISIONIEM OOJIBIIMHCTBE CIy4yacB
JOpPOr0 WM HE TMPEJCTaBISIETCS BO3MOXKHBIM. lIMeroniuecs ONBITHbIE JaHHBIE O
CONMPOTUBJICHUU OETOHA PACIPOCTPAHEHUIO TPEIIMH OTHOCSTCS B OCHOBHOM K
nabopaTOpHBIM 00pa3Iam.

B nanHOM rnaBe pedb TMOHIET O crmoco0e oOmpeleieHue CHJIOBBIX U
HHEPreTUUECKUX  XapaKTEepUCTUK  OeToHa  Ha  IUIOCKOM  MOBEPXHOCTH
AKCIUTYaTUPYEMBIX KOHCTPYKIIHA.

9.1. O630p MeTOAMK NMPOBEIEHUS UCTIBITAHUI AJ151 onpeneaenus K,c

BaxxHbIM MOMEHTOM MEXaHUKU pa3pylIeHHs sBIseTCS  (QOpMYyIHpPOBKA
KPUTEPHUs JIOKATBHOTO pa3pylieHus. AHAIN3 MOKAa3bIBAET, YTO KIIACCUYECKUE METO/IbI
pacyeTa JieTajeil mo ynpyromy M IUIACTUYECKOMY COCTOSIHUSIM B PsJie Clly4aeB HE
oOecreunBarOT pa3pyuieHnit, nmeromuxcs nedexron [3]. Takoe monoxeHne MpuUBEIO
K He0oOXOAMMOCTH pa3paboOTKU TEOpUM, KOTOpas I03BOJWIA Obl MPUMEHATH
pe3ynbTaThl, TIOJYYCHHBICE TP HWCIBITAHUU OO0pasloB, K MPOCKTUPOBAHUIO
KOHCTPYKIIMH ¥ TOYHO TMPEACKa3blBaTh CBSI3M  MEXKIY pa3pylIalOIUMU
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HaNpsHDKEHUSIMU U pazmepoM Jedexta. [lonbITku perenus 3Toi npo0aemMbl MOKa3aH,
YTO CYIIHOCTh TEOPUU U HCIOJb3yEeMble KPUTEPHH B OOJIBIICH MEpe 3aBUCAT OT
BEJIMYMHBI O01Iel Aedopmanviu, NpeIUIeCTBYIONIEH pa3pylIeHHI0, KaK HAaTypHOU
KOHCTPYKIIMW, Tak © o00pas3ioB. 3ajadya COCTOMT B TOM, 4YTOOBI BBECTH
XapaKTEPUCTUKU TPEIIMHOCTOMKOCTH KOHCTPYKIIMOHHBIX MaTepUalioB U pa3padoTaTh
METOAbl  WCIBITAaHWUH, TO3BOJISIIONIME  TPABWIBHO  BBIOMpATh  MaTEpHAIbI,
TEXHOJIOTMUECKHE  TPOLECChl U YCIOBUS  DKCIUTyaTallud MO  KPUTEPUIO
TPEIMIMHOCTONKOCTH,  yCTaHABIWBAaTh  O€30MacHbIE  pa3Mephl  TPEIIUH U
TPEUTUHOMOA00HBIX 1€(EKTOB.

HeonHopoaHOCT CTPYKTYpbl O€TOHA TpeOyeT MPUMEHEHHs! ONBITHBIX 00pa3lioB
3HAUUTEIBHBIX Pa3MEpPOB, W3TOTOBJICHHE M MCHBITAHUE KOTOPBIX CBSI3aHO C
OONBIIMMU 3aTpaTaMHl MaTepuajoB W Tpyna. M3BecTHble 00Opasibl MO3BOJISIOT, KAk
MPaBUJIO, POBECTH JIMIIb OAHO U3MEPEHUE OMBITHBIX BEIUYUH MPU OJHOM BHUJEC
Harpy3ku [4]. [loaTomy npumeHeHwe Takux oOpaslloB K OCTOHY 3KOHOMHUYECKH
HELEJIECOO0Pa3HO BCIEACTBUE 3HAYMTENBHOIO Pacxojla MaTepualoB U Tpyla JUis
MIPOBEICHHS IOCTATOYHO OOJIBIIIOTO 00BEMa OIMBITOB, HEOOXOIUMBIX ISl HAJIEKHOTO
omnpeneneHus BenmuuuHbl Kic. MccmenoBanui npu yCTOWYMBOM Pa3BUTHUM TPEIIUH B
O€TOHaxX M IEMEHTHOM KaMHE MHOTO MEHBIIE. JTO WCHBITAHUS HA U3THO OaoK C
TPEUIMHOM ¢ PEryJMPOBKOM BEIMYMHBI MPOJOJBHON CHJIBI, OOKHUMaromen
PACTSHYTYIO 30HY, BHEIICHTPEHHOE C)KaTHE MPU3MATUYECKUX 00Pa3IoB C TPEIIUHOM,
U3rM0  JBYXKOHCOJBHBIX OaJlOK TNEpPEeMEHHOW TOJMUIMHBL. JIIMHA  TpeniuHbI
(DUKCUPOBAIMCh BU3YaJbHO WM TO BEIMYHHE CMEIIEHUUW C HCIOJIb30BAHUEM
3aBUCUMOCTH MEXIYy MOAATIMBOCTBIO U JJIMHOM TpeniuHbl. HemgocTtatok cxemsl C
YCTOMYMBBIM Pa3BUTUEM TPEIIUHBI — HEOOXOUMOCTh U3MEPEHHE JJIMHBI TPEIIUHBI B
MIPOLIECCE BCEro HarpyKeHus. XOTs MPU MEJICHHOM YCTOMYMBOM POCTE TPEIUH 3TO
caenatb MOpOIIE, YEeM MpU HEYCTOMYMBOM, OJIHAKO TaKXe MPEICTABISAET
3HAUUTETbHBIE TPYAHOCTH. JJOCTOMHCTBAMU CXEM C YCTOMUYMBBIM Pa3BUTUEM TPEIIMH
SBJISICTCSI BO3MOXXHOCTh MMETh HE CTOJb OOJIbIHME 00paslbl U Ha KaKIOM M3 HUX
MOJIy4aTh HECKOJIbKO 3HAYeHMM MOJYJsl CUEIUICHUS MO Mepe YCTOMYHMBOro pocTa
TPEUIUHBI.

B nopasnsitomiem OONbIIMHCTBE UCCIIEIOBAHUN Ha O€TOHAX U LIEMEHTHOM KaMHE
[0 CXEME C HEYCTOMYMBBIM PA3BUTHUEM TPEIIMHBI 3a JJIUHY TPEHIMHBI B MOMEHT
paspylieHusi TpuHUMallach TIyOMHA Hajape3a, OT(POpMOBAHHOTO B 00pasiie MpH €ro
M3TOTOBJICHUM, T.€. HUKAKUX HM3MEPEHHUUN JUIMHBI TPEIIMHbI MPU HUCIBITAHUH HE
MPOBOAWIIOCH, XOTS TMOJpacTaHHWe TPEIIMHBI ObUIO 3aMEUEHO eIle B TEepBOMU
AKCIIEPUMEHTAILHOM paboTe Ha OETOHE.

Ha ceromnsiinuii nenb, chopMupoBana pekomeHpaius omnpeaeneHus KKNH
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NP DPAaBHOBECHBIX HCIBITAHUSAX Ha 00pa3lax — TMpu3Max, HCIBITAHHBIX Ha
TpexToueuHblid u3rub. [lepeHoc 3HaYCHHI MOTYYSHHBIX B JIAOOPATOPHBIX YCIOBHUSX
P TPOCKTUPOBAHMM HAa pealbHble KOHCTPYKIMU MpPOpadOTaBIIME UIUTEIHHOE
BpeMsl HETIPAaBOMEPEH, TaK Kak Ha 3HaueHue Klc okaspiBaeT 0OJBIIOE KOJIUYECTBO
(baKTOpOB KOTOPBIE TPYAHO y4ecThb 3apaHee. [[03ToMy 1enblo JaHHOTO UCCIIeIOBAHUS
cTasa pa3pabotka crnocoba ornpeneneHus KIc B peanbHbIX KOHCTPYKLIHSX.

B pamkax maHHOHW TJIaBbl M3y4aeTcsl BIHMSHUAE OTJIAMBIBAEMOTO CETMEHTa Ha
HaNPSHKCHHO-NIE(OPMHUPOBAHHOE COCTOSIHUE U JAeOpMaIiii 3TOr0 CETMEHTa B 30HE
OTJIOMA.

9.2. MeTtoauka UCNILITAHMI

WcnbiTeiBaeMble  00pa3ilbl  MOPENCTaBIsIM  COOOM  MPU3MBI  pa3MepoM
1500x1500x1000 mm u3 GetoHa [S]. B BepxHeE#l 30HE OMBITHBIX OOPA3IOB Ha BCIO
TOJIIUHY BBIMOJHSINCH Mponuibl mupuHoi 30...200 MM, pa3HON TUIyOHMHBI M MO
pasupiMu yriamu. K cBo60HON yacTu nponuiia IpuKiIenBaiu opycok u3 metamia. K
OpyCKy MO €ero OJHOM M3 TpaHed MNPUKIAJbIBAIM €IWHUYHYI0 cuily. [Ipusmbl
pa30MBaiM Ha KOHEYHBIE 3JIEMEHTHl. PacueT mpu3Mbl BBIIOJIHSUIM IO MpOTpamme
STARK ES 2014. BeiBoa pe3ynbTaTOB MPEACTABIIEH B 11.3 HACTOSIIECH IJIABBI.

Ha puc. 1 moka3zansl cxembl IpONUIOB U oOo3HaueHue obpasioB. Ha puc. 2
MOKa3aHa cXeMa ONMUCAHUs HAMPSKEHHOTO COCTOSIHUSL KOHYMKA TPEIIHHBI.

h= 240, 270, 300, 330

b=210, 240, 300, 360. 420

p=90°, 45°

a=90°, 95° 105°, 120°, 135°, 165°
&= 30, 50,200

Puc. 1. Cxema nponuyios
N — 1o HI>KHEN IpaHyu PO, 10 BEPXHEH IpaHy MPOoINuia

5

13
2

Puc. 2. Cxema onncaHusl HANPSIZKEHHOT0 COCTOSIHASI KOHYHUKA TPelUHbI
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B tabnune 1 npuBeneHbl HCIOIb3YEMbIE B IPOrPAMME Pa3MEPHOCTHU JaHHBIX.

Taduuna 1

Jannble 15 pacyera B nporpamme STARK _ES 2014
Koopaunarts! y310B M
[Tnomans/caBurosas MioAAL MOMEPEYHOTO CEUCHUS M’
MowmeHT uHepIry/ MOMEHT HHEPIIUU TIPU KPYyUEHUN M’
Cuia kH
MowmeHT kHwMm
Monaynb ynpyroctu/ MOaysb CIBUTA xITa (kH/™M%)
[1noTHOCTH T/M°
Bpewms Cc
V310BBIE MaCChI T, ™
[Tepememenus M, pa.
[IponosbHBIE, TONIEPEYHBIE CUIIBI B CEUEHUAX CTEPIKHEN kH
N3rubaromue, KpyTAIIIE MOMEHTBI B CEUCHUSX CTEPIKHEH kHwm
MemOpaHHbIe HaNpsKEHHUs] B y3/1ax IUIacTUH (OallOK-CTEHOK, CHAL
000J104€eK)
[Tonepeunsie ycunus B y3iax MIaCTUH (TUIAT, 000JI0YEK) kH/m
W3rubatommye MOMEHTHI B y3JIaX TUIACTHUH (TITUT, 000JIOYEK) kHwm/Mm
Peakuuu ornop, cocpeqoOTOYEHHBIE B y3J1ax kH, kHm
Peakuuu onop, pacupeiesieHHbIe 110 TUHUU kH/m, kHm/m
Peakuuu ornop, pacnpeiesieHHbIe 10 TUIOIAAN KH/MZ, kHwm/m?

DNIeMEHThI U3THOHOTO HAIMPSYKEHHOTO COCTOSHUS — TJIUTHI. DJIEMEHThl UMEIOT B
y3J€ TpU CTaHJAPTHBIE CTENEHU CBOOOBI: MONEPEUHOE MEpPEMENICHUE U JBa yria
IMOBOPOTA HOPMAJIA K CPEIMHHOM IUIOCKOCTHU. MCmomb3yeTrcss Tpu TUIla KOHEYHBIX
AJIEMEHTOB: JIBa THUIA TMOPUIHBIX KOHEUYHBIX AJIEMEHTOB U OJWH THUIl 3JEMEHTOB
Meroma mepememnieHuid. [lpu mocTpoeHWMM THOPUIAHBIX SJIEMEHTOB HCIOJIB30BaH
¢dbyukimonan PeliccHepa, a 3JeMEHTOB MeETojAa IMepeMelleHud — (QYHKIMOHAT
Koneunsle IJIOCKOM  OOOJIOUKH  COCTABIISIIOTCS U3

Jlarpanxa. DJIEMEHTBI

COOTBCTCTBYIOIIINX KOHCYHBIX 3JICMCHTOB 0aJIOK-CTCHOK M IIJIUT.

9.3. Pe3yabTaThl HCNIBITAHUI

Pacuer npusm Bemoansics o nporpamme STARK ES 2014. Huxe npuBeaeHa
cxema obpasia Ne 3, cxema nepeMeleHusi, KapTuHa HanpspbkeHud (puc. 3-5). Beero
ObU10 TpoBeZieHO 16 ombIToB. OOOOIIEHHBIE Pe3yNbTaThl OMUCAHHS 30HBI KOHUHKA
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Kunuza 2. Yacmo 1 %

TpEHMHBI U AedOpMalIMii U 30HBI IPOIKIIA MPUBEACHBI B TA0I. 5.
z

2 3

Puc.3. Cxema o0pa3ua 3

Tadanna 2
XapakTepucTHKHN MaTepuaJia
NG Tomuuua Moayne ynpyroctu Koadpdunuent [InoTHOCTH MaTepuana
1 d, [M] E, [xH/M?] I[Tyaccona,Mue Rho, [t/M%]
1 1 3e+007 0.2 2.75
2 1 6e+007 0.2 2.75
3 1 2.06e+008 0.3 8.24
Tabuamnuna 3
BegomMocTh MaTepuaioB IJIACTUH
Homep | KomnuectBo | Cymmapnas | Cymmapssiii | CymmapHast
MaTepuana | 3JeMEHTOB | mromanb[M2] | o0bem[m3] Macca[T]
1 2468 2.203 2.203 6.058
2 41 0.029 0.029 0.081
3 112 0.101 0.101 0.831
UTOTO: 2621 2.333 2.333 6.969
Taduaunua 4
¥Y310Bble HATPY3KH KOHEYHOT'0 3JIEMEHTA
Harpyx. | Nr.yzna | PX Py Pz Mx My Mz
[kH] | [kH] | [xkH] | [xkHM] | [kHM] | [kHM]
2 2592 | 0.000 | 0.000 | 1.000 | 0.000 | 0.000 | 0.000
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Hayunoe oKpyXenue cospemennozo ueaosexa

Kunuza 2. Yacmp 1
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Puc.4. Ilepemenmienns njis o0pa3ua onbira 3
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Hayunoe oKpyXeHue cOBpEMERHO20 HeADBEKD Knnuza 2. Yacms 1 Q
=%

o

52,50 48,50 ~33.00 16,50 0.0 3.2 18.45 217 EXT 4562
Min Srs = -82.5005 kH/m°, Max Srs = 48.6228 xH/m*

TL._ o S EEEE]
#.- T E

pETas: -l'a’l?---.--::5,1"::.|:1-*I'.r'“‘ﬂ".__;;i CHTHAHTT

SEFRHH R B A H

:I:I Eamafjanz=s 4 :|;_| -

FHE gEas : 223

< Mlliiiiiiil ARiiniinl
1 HHTEHT T
HHEH - -
BEEENEE N RN RiENNEEEENSERESNRNSNNEEEEEEEsEEELEs

= 43.53 iy 86.80 B o0 B o= B e
Min SeM = 0.273688 xkH/m?, Max SeM = 216.579 kH/m
Puc. 5. KapTtuna Hanpsizkenuii o0pa3ua onbita 3

MOHOTPADHAL 119 ISBN 978-617-7414-63-5



Hayunoe oKpyXeHue cOBpeMEHHOZ0 HeA0BeKA Kunuza 2. Yacmo 1
Taduauuna S
O06001meHHbIE Pe3yJIbTATHI HCIBITAHU I
Ne L Hanpspkenuns o 3onam, KH/M2 Jledopmaruu CTOPOHBI
OTIbITa 1 4 S5 | HarpyXeHHas | CBOOOIHAs
1 60 40,3 4,38 - 0,0018 -
2 120 35,8 15 - 0,0017 -
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BriBOALI

Bcero mpu uccnemoBanun o0paslioB Ha OTJIOM TpamneleuJaibHOr0 CErMEHTa
pazHoil (hopMbI OT OETOHHOTO OOpasiia ObLIO TpoBeaeHO 16 ombiToB. OO0OOIICHHBIC
pe3yNbTaThl OMBITOB CBEIECHBI B Ta0I. 5.

OnpiTel ¢ 1 O 8 MOKa3bIBAIOT BIUSHUE HEOJHOPOIHOCTH 30HBI OTJIOMA Ha
pacmpeneneHre HanpsHKeHU U reopManuii B 3Toi 30He. OCHOBHAS 30HA aHaM3a 4.
HauOounbiiiee BiMsIHME HEOJAHOPOJIHOCTH HAOMIOAAETCS MPHU PACIOJIOKEHUH 30HBI
POBHO IO LIEHTPY KOHYMKA TpeumuHsbl (onbIT 3). [IpakTruecku cpasy mocie BbIXOJa
HEOJHOPOJIHOCTH U3 30Hbl KOHUMKA TPEILMHBI €€ BIUSIHUE PE3KO ocjlabeBaeT (OmbIT 5
u gaiee). BeiBoa - ciaenyeT aHanu3upoBaTh 30HY pa3jioma MOCJE BBIIOJHEHUS ONBITA.

OnbiTel ¢ 9 0 16 UCCHEnyOT BIMSHHUE pa3MeEpbl TPANCIMEBUIHON 30HBI Ha
pacnpenenenue nedopmanuii ¥ HanpspkeHuil. OcCHOBHas 30Ha aHanmu3a 4.
HauOounbiiee BiMsgHHME OKa3zaja BbICOTa 3JieMeHTa. [lpu yBeIMYEHMHM IIUPUHBI
AJIIEMEHTA KOHIEHTPALMS HANPSY)KEHU YMEHBIIAETCS.

BbIBOJBI:  BBICOTY TpamnelMEBUAHOTO 3JIEMEHTa HeoOXoaumo OpaTh 110
BO3MOKHOCTH MaKCUMaJIbHO BO3MOXHOM! (B 3aBUCHMOCTH OT pa3Mepa 3aIl0JIHUTENS),
Ipy 3TOM Haubosee palroHalbHas IIMPUHA AJIeMEeHTa cocTaBisger He meHee 0,8 oT
IITUPHUHBI.

PaccmoTpenne  30HBI  TPSAMOTO  CONPUKOCHOBEHUS — METAJUIMYECKOTrO
TpanenueBUIHOTO IeMEHTa ¢ 6eTOHOM (puc.6) yKa3bIBa€T HA BO3MOXKHOCThH OTJIOMa
TpaneuueBUIHON 30HbI HEMOCPEACTBEHHO MPUKJIEEHHON K OETOHY, PU YCIOBHUH, YTO
MPOYHOCTH KJIEEBOTO COEAMHEHHUs OYET BbIIIE MPOYHOCTU OETOHA.

Kak BuAHO U3 puCyHKa B 3TOM cllyyae HEOOXOAMMO MPUKIEUBATh

Hp?[MOYTOHBHBIﬁ QJICMCHT, CO3aaBasd MUHUMAaIbHBIN paanycC TpCIINHEI.
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T'JTABA 10. DOI: 10.30888/2663-5569.2019-02-01-003
EKCHHEPUMEHTAJIBHE JOCIKEHHA AMIVIITY I KOJIMBAHb
®YHJIAMEHTIB ®OPMYBAJBbHUX MAIIIMH ITPU PEKOHCTPYKIIII

Beryn

Po3Butok exoHomiuHOi cepu VYkpainu mnependavyae 3HAUHE HAPOILYBaHHS
TEMITiB BUPOOHHUIITBA Ha MiAMPUEMCTBAX, IO MPU3BOIUTH 0 30UIBIICHHS KUIBKOCTI
MaluH 1 oOJagHaHHS, AKi 3AIMCHIOIOTH JWHAMIYHUN BIUIMB Ha (PYHIAMEHTH Ta
KOHCTPYKIlii, po3TamoBaHi MMo0au3y mnpoMucioBux o0'ekTiB. Ha chorojni
MPOCKTYBaHHS PEKOHCTPYKINT (yHIaMEHTIB MaIIMH 3TiAHO 3 OyJIiBeITbHUMH
HOpMaMM 3JIMCHIOIOTh 3a AHAIITHYHUMH BUpa3aMd  aMIUITyJ  KOJIMBaHb
(yHIaMEHTIB 3aJie)KHO BiJI XapaKTepy IWHAMIYHOIO BIUIMBY. TakuM YMHOM HE
3aBXIM MOKJIMBO OLIIHUTH AMHAMIYHHUI CTaH ycbOro ()yHIAMEHTY Ta WOro OCHOBH.
ToMy HeOOXiTHO NPUIUIATH yBary 3acTOCYBAaHHIO YHCEIbHUX METOMIB NpU
pPO3paxyHKy U MOJICNIFOBaHHI JWHAMIYHUX IIPOIIECIB 3 BpaxXyBaHHSIM HEIIHIAHOI
MOBEIIHKH IPYHTY B YMOBaX CKJIQJIHOTO HAIIPY>KEHOTO CTaHy.

[Ipn 1pOMY 3aMUIIAETHCS BAKIUBUAM 3aBJAaHHS BIOCKOHAICHHS METOMIB
pPO3paxyHKy MapaMeTpiB KOJWBaHb, OCIJaHb TMPH PEKOHCTPYKIIi OCHOB 1
GyHIaMEHTIB MalluH OOYHMCIEHHS SKHX 3A1MCHIOIOTH Ha OCHOBI HAMMPOCTIIIMX
MOIeNiel TPYHTY, IO HE3/JaTHI JOCTaTHIM YMHOM YpaxyBaTH HH3KY IWHAMIYHUX
dakTopiB, a TaKOXX TIPYHTOBI YMOBHM MaWJaH4YWKa JOCHIDKEHHs. Taki meToau
BU3HAYCHHS aMIUTITY/] KOJIMBAHb 1 OCiIaHh HE BPAXOBYIOTh TPIIIIUHU W TTOTITKO>KCHHS
¢yHnameHTiB (GOpMyBaJbHUX MAIlIMH, 3MIHY BJIACTUBOCTEH TIPYHTY  HAaBKOJO
dbyHmamMeHTy, fAKI BHHUKIM B TpoOIecl eKcruryartamii, (¢i3uKo-MeXaHiuH1
XapaKTEPUCTHKU IPYHTY HECYYOTO IIapy, a TAaKOX MiACTIIIBHUX MIapiB, M0 MOKIUBO
BpaxyBaTH JIMIIE YHCEIbHHUMH METOJIaMU HaBiTh Ha CTajall peKOHCTpyKiii. Tomy
OociaikKeHHsT (yHAaMEHTIB (OpMYyBaJIbHMX MAIMH HA CTajill MNPOEKTYBaHHS
PEKOHCTPYKIIi 3 ypaxyBaHHSIM TaKUX OCOOJMBOCTEH pOOOTH CHUCTEMHU “OCHOBA —

(GbyHIaMEHT MallliHU € JOCUTh aKTyaJIbHUM.
10.1. In:xeHepHO-T€0IOTiYHi YMOBU 00’€KTiB, 110 T0CTIKYIOThCS

Tepuropis TUTSTHKA (hacoHHO-CTaNIETMBAPHOTO uexy 3aBOY
“JlninpoBaronMamr” y M. JIHINpoA3epKMHCHKY pO3TalloBaHa Ha BIJCTaH1 OJM3bKO
200 M Bix p. Hduminpo. Ii penved y winomy piBHMiA, CyTTEBO 3MiHEHMil IisNBHICTIO
mouHU. AOGCOJIIOTHI TTO3HAYKHU MOBEpxH1 3emui: 62.00 — 63.50.
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Jlo HecnpusaTIMBUX (HI3UKO-TEOJIOTIYHUX TMPOIECIB Ta SBUI] Y MexXax
MalaHYMKa BiTHECEHO:

— noTyxHy ToBIly (10 M 1 Outbmie) Hacunuux rpyHTIB (IE—1 Ta I'E-2), 1o
Ay*e HEOJHOPIAHI SIK 332 MPOTSHKHICTIO, TaK 1 TTTMOMHOI0 MAacuBy. 3a 3HAYCHHSIMH
XapaKTePUCTUK TakKl IPYHTU CIIA pO3MIAJATH SIK JTyke cTtucii. Jlo ayxe cThcIux
I'PYHTIB HaJIEKaTh 1 MACTUIbHI 10 HacunHux rpyHTu (I'E-3);

— JMHaMIYHUM BIUIMB Ha IPYHTH y MeEXax OKPEMMX IUISIHOK MaillaHyMKa,
30KpeMa, pOpMYBaILHOTO BIAIIJICHHS.

I'igporeosioriyni  yMOBH  TEpPUTOpPIi 3YMOBJICHI TiJIPAaBIIYHUM  3B’SI3KOM
I'PYHTOBHX BOJ 13 piBHEM BojaHU Yy p. JHimpo.

PiBeHp TIpyHTOBHX BOJI Ha MOMEHT BuiyKyBaHb (12.04.2005 p.) ckiaB
8.60 — 8.80 M Bix moBepxHi 3emuti. DiKCOBaHO WOTO KOJWBAaHHS B Mekax 1,5 —2 m.

Y Mexax AUISTHKH, 10 JOCTIKYEThCS, BUAUICHI Taki 1HXXEHEPHO-TEOJIOT1YH1
enementu (II'E):

I'E—1 — HacumHil IpyHTH (TPOMMCIIOB]I BIIXOAW — IIJAKH, 30JIOLILIAKH, TOOTO
NPOAYKTH KOMIUIEKCHOTO TEPMIYHOTO NEPETBOPEHHS TIPCHKUX MOPIJ Ta CHAIIOBAHHS
TBEPAOI0 NajMBa) MyXKl, BlJ CEPEAHBOIO CTYNEHsS BOJOHACUYEHHS /10 HACHUYEHUX
BOJIOIO, 3 MIIIAHUM 3arOBHIOBa4YeM (IICOK CEpeHbOI KPYMHHUCTI, HEOTHOPITHUI) 1
yJIaMKaMH CKEJIbHUX MOPiJ;

I'E—2 — HacumHi rpyHTH (MIPOMMCIIOBI BIIXOAU — IIIAKH, 30JO0LUIAKH) MYyXKI,
HAaCUYCH1 BOJIOIO, 3 IIIIAHUM 3aroBHIOBaYeM (ITICOK MHJIyBAaTHM, HEOAHOPIIHMM) 1
yJIaMKaM# CKEJIbHUX TOP1J;

II'E—3 — Myn anmoBiajibHUH, 3€JI€HYyBaTO-0JJaKUTHO-CIpUH (CampoJIiT — KIHIIEBUM
IPOAYKT BUBITPIOBAHHS T'PaHITIB), 3 BKIIOUEHHSAMHU APIOHUX YJIAMKiB KPUCTATIUYHUX
Mopij, BiJl TEKYYOIJIACTUYHOTO JI0 TEKY4Oro;

I'E—4 — rpaHiT 3eneHyBaTo-Cipuid, CEpelIHbO3EPHUCTUN, CIA00BUBITPHIINH,
HEPO3M SIKITYBAJILHUM Y BO/I1, Bil CEPEIHBOI MIITHOCTI JIO MIITHOTO.

3 mypdy 1, mpoiigeHoro 6e3nocepeHHO MOPYY Ta IMiJ MiJOMBOK QyHIAMEHTY
dbopmyBanbHOi MamuHu Ne3, Texx Oynu BifiOpani 3pa3ku rpyHry (II'E—1a).

I'E—1a — nacunHi rpyHTH (IPOMHUCIIOBI BIIXOAM — IIJIAKH, 30J0IIIAKH) MAJIOTro
CTYIEHsI BOJIOHACMYEHHS, 3 MIIIAHUM 3aloBHIOBaYeM (TICOK CEpeHbOi KPYIMHOCTI,
HEOJHOPIAHUI) 1 yJlaMKaMU CKEJIbHUX MOPiJA, MPOCaaouHi. Y 3amOBHIOBaYl BMICT
micKy 110 95 %, BMICT muTyBaTUX 4acTok A0 5 %. Ciia 3BepHYTH yBary Ha To (paxr,
mo II'E—1 mixg migomBoio GyHAaMEHTY CYTTEBO 3MIHEHUH 3a paXyHOK YIIUIbHEHHS B
npoiieci po6otu MamuH. [le moBMHHO OyJj0 MPOSBUTHUCS Yy 3HAUYHUX Aedopmarlisx
(GbyHIaMEHTIB y MUHYJIOMY. 32 3HQUEHHSMHU CBOiX XapaKTEPUCTUK Taki IPYHTH CIiJ
PO3TISAATH 5K Ty’Ke CTHUCIIL.

MOHOTPADHA 123 ISBN 978-617-7414-63-5



}[awmoe OKPYKECHUE COBPEMEHHO20 HEAOBEKA Knnuza 2. Yacmp 1

10.2. MeToan4Hi 0c00TUBOCTI MPOBeeHHsI HATYPHUX BUMipIOBaHb
aMILTITY KOJIMBaHb (DYHIAMEHTIB

JUsis BU3HAUEHHS aMIUTITY[ KOJHMBaHb 1 OcimaHb (yHIaMEHTIB (HOpMYyBaJIbHUX
MalllMH TPOBOJWIM BHUMIPIOBAaHHSA 32 JOTMOMOTOI0 BHUMIPIOBAIBHOTO MPWIATy —
BiOpomeTpa 107B (puc. 1). OgHOUacHO MPOBENEHO CIEKTPAIBHHUM aHAJI3 CHUTHAIY
BiOpanii. Jlnsa uudpooi o0podbku curnanmiB (ILIOC) 3acrocoBano ananiz dyp'e —
nuckpetHe neperBopeHHs Dyp'e (HIID), sxke omepye AMCKPETHOK 3a YacoMm
BUOIPKOIO  TEPIOJUYHOTO CUTHaiIy BiOpamii. Ilpu po3paxyHKy mNpuiagom
CEepEeIHbOKBAJPATUYHOIO  3HAUYCHHS  BUMIPIOBAHOI  BEIUYMHHU  3aCTOCOBAHO
eKCIIOHEHIlIaJIbHe ycepeaHeHHs. [Ipu oOpoOIi BXITHOTO CHUTHAIY BHUKOPHCTaHO
GbyHKIIII0 3BaKyBaHHsI XaHiHTa. [0JIOBHUM €JIeMEHTOM Ipuiiaay € OJIOK mpoiiecopa,
aKui 3abe3leuye KepyBaHHS CXEMaMH BHUMIPIOBAHHS, BHUMIPIOBaHHS CHUTHAJIB,
BioOpakeHHa 1HGopManli Ha Auciiei. YOpaBliHHA NPUIAZOM 31HCHEHO 3a
JIOTIOMOT OO0 KJIaBlaTypu

JluHamiuH1 Alana3oHyu BUMiptoBaHHs BiOpomnepemimenHs: 1 — 5000 MxM.

Puc. 1. llpuaan a1 BUMiprOBaHHA apaMeTpiB KoJuBaHb “Biopomerp 107B”:
1 - axcenepomemp, 2 — wyyn, 3 — 8ibpomemp

UyrreBictsb akcenepomerpa: 0,1 1o 500 oK ¢?/m.

Jlnst  TIpoBelCHHS BHUMIPIOBaHb OYyJI0 BHKOPHUCTAHO OJHOKOMIOHCHTHHMA
akcesnepoMeTrp m’e3oenekTpuyHuit thuny JIH—3 13 koedimieHTOM MepeTBOPECHHS
15,86 nKi-c?/m.

JluHaMiYHUW ~ [iara3oH  BUMIPIOBAHHS  CEPEAHBOKBAAPATHUHUX  3HAYCHB
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BiOponepeMileHHs] 0OMEXKEHO 3BEPXY MAKCUMAIbHUM BX1JJTHUM CUTHAJIOM, a 3HU3Y —
piBHEM BJACHHX UIyMIB MiJCHJIIOBada CHUTHANYy, II0 3aJ€KUTh BiJ KoeQilieHTa
nepeTBOpeHHsa. Mexl BITHOCHOI MOXMOKM TMpyd BUMIpIOBaHHI curHainy (6e3
ypaxyBaHHS ITOXUOKU aKceJepoMeTpa) CTaHOBUIN £5%.

Kpinnenns akcenepoMerpa Ha 00’€KTH, IO JOCIIIKYBAIHUCS, MPOBOJUIOCS Ha
MarHiTi (10 dyHAaMeHTIB mia (GOopMyBalibHI MAaIlIMHM, 3aKjaagHux aeraneit). Cuma
yrpuMmaHHs Ha BiapuB 70 H, mo 3abe3medye BEpXHIO MEXKY pOOOUYOTO YaCTOTHOTO
miarmazony g0 3000 T'm. Jlo 3amizo0eToHHOI TMOBEpxHI (PyHAAMEHTIB KPITUICHHS
akcesjepomeTpa 31HCHEHO 3a JOIMOMOTI0I0 BOCKY.

TounicTh 1 pO3AIIBHA  3JaTHICTh MOPWIAAYy  J03BOJsJIa  JOCTOBIPHO
KOHTPOJIIOBATH MOTOYHUIN TEXHIYHUNA CTaH (PyHJAMEHTIB MAaIllKH.

IIpu 3niiicHEeHHI BHUMIpIOBaHb aMIUTITY[] KOJIMBaHb  XapaKTEPUCTHUK
BUKOPHUCTAHO TaKy CXeMYy:

— CIIOYAaTKy 3apeecTPOBaHO KOJMBAHHSA TIpU OyAb-IKOMY BH3HAUYCHOMY
JMHAMIYHOMY BIUIUBI, sIK1 3a0€31e4uyBaiu BUSBICHHS (JOPMU Ta CIIEKTPa YacToT.

Hanpsimox HalOUIbIIOro BiOpamifiHOTO BIUIMBY BU3HAYEHO BCTaHOBJICHHSIM
JaTYMKA B TOPU3OHTAIHLHOMY 1 BEPTUKAIBHOMY HANIPSIMKY;

— Yy pe3ynbTaTl BHUKOHAHHS TEPIIOro eTamy BUMIPIB BUIIJICHO TOYKHA Ta
HAmpsIMH peecTpalii KOJHWBaHb, HAWOUIBII XapakTEpHI AN JAHOTO JAMHAMIYHOTO
IPOIIECY;

— BCTAHOBHUBILIM MPWIAJ Y IIUX XapaKTEPHUX TOYKaX, OJEP>KAHO 3aJEKHOCTI
BUMIPIOBILHUX MapaMeTPiB Bijl pEKUMIB JKEpPET KOJIUBaHb.

Taxum 4YMHOM IPOBEECHO BUMIPIOBAHHS aMILUIITY I KOJMBaHb (yH/IAMEHTIB y 3-
KpaTHOMY ITOBTOpPEHHI 3riaHo 3 [1].

JlaTumk mpuiiaay BCTaHOBIEHO O€3MOCepeHbO Ha HeCydl MOBEPXHI €IEMEHTIB.
[Tpunerne g0 OyAiBeNbHUX KOHCTPYKIIM 0OJiaHAHHS II1]T YaC BUMIPIOBAaHb BIJILHUX
KOJIMBaHb OyJIO MOBHICTIO BIAKIIOUEHE. TakuM YMHOM IpU BUKOHAHHI BUMIPIOBAHb
BU3HAYEHO BEJIMYMHY aMIUIITY]] BiOpomepemimieHb ¢GyHIaMEHTIB (OopMyBaIbHUX
MaIlIHH.

10.3. Pe3yabTaTH NpoOBeJeHUX AOCJHIIKEHb AMILITYA  KOJHMBaHb
dyHaameHTiB MaIIUH

Bynins ainsHku pacoHHO-CcTaNIeNnMBapHOro 1exy 3aroay ‘‘/IHinpoBaronMarnr™
y M. JIHIOpoa3epKUHCHK. SBIsIa COOOI0 KapKacHy 3ali300€TOHHY CrHopyay i3
KpPOKOM KOJIOH 5,5 M Ta mposibotoM Big 16 g0 20 M. DdyHIaMeHTH Kapkacy —
CTOBITYACTI.
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Puc. 2. ®opmyBajibHa
MamuHa moaedi 405

Y ¢dopmyBaibHOMY TIPOIBOTI, (HACOHHO-CTAJICTMBAPHOTO IIEXY, BCTAHOBIEHO
qotupu (popmMyBanbHi MaluHu, Moaenb 405 (puc. 2).

BupoOHuk Takux ¢opmyBaibHUX MamuH — BaroHoOyaiBHMI 3aBOj 1MEH1
razetu “llpaBna”, m. J[HinpomzepxuHchbk. OCHOBHI mapaMmeTpu: rabapuTu B IUIaHi
2730x3500 mM, BucOTa — 2500 mMm; maca — 4000 xr; BiOparopu — 2 T
CTPYIIYBaJIbHUN MEXaHI3M 3 CEepeHbOI0 KUIbKICTIO yaapiB: 200 — 250 yn/xB; xif
cToy npu ctpyuryBansi: 30 — 60 mMm.

[lojaya  WOpOXHIX  OMOK  3/iMCHIOBajgach  IMHEBMATHYHOKI  Tallio,
BaHTAKOMIAHOMHICTIO 1,5 T. 3HATTS OMOK 13 MAIIMHU TPOBOIUIOCS KpaH-O0aJIKOIO
BaHTaxomigiomMHuicTio 1 T. 'Mubuna 3aknagaHHs GyHIAMEHTIB CTAaHOBUTH OJIU3BKO
2,6 M. Po3mipu ¢yHIaMeHTIB y miiaHi KoJiuBaOThes Bia 3,25x3,60 no 3,30x3,75 m.
3amizo0eTonHl ¢GyHAAMEHTH TiJ (QOpMyBaJbHI MAaIllMHU BUKOHAHO CYMICHO 31
niororo. OcHoBoro ¢yHnamentiB € I['E—la — nacumni rpyHTH (IIPOMHCIIOBI
BIIXOM — IUJIAKHW, 30JIOILJAKH) MAajoro CTYIEHs BOJOHACHYEHHS (KOedIIieHT
BojoHacu4eHHs Sy = (,21), 3 mimaHuM 3amoBHIOBa4YeM (ITICOK CEpeAHbOI KPYMHOCTI,
HEOJHOPIAHUH) 1 yJlaMKaMH CKEJIbHUX MOpiJ, mpocagoyHi. OCKUIBKM MOKIIUBICTh
3aMOYYBaHHS OCHOBU TMPOTSATOM BCHOTO CTPOKY eKciulyaramii (yHgameHTiB (3
BpaxyBaHHSIM HOTO MOMJIMBOI PEKOHCTPYKIIIi) BIACYTHS, MPOCAJ04YHI BIACTUBOCTI
I'PYHTIB IIPHU PO3PaxyHKY HE BpaxoBaHo [2].

Ha puc. 4 300paxkeH! TOpU3OHTaIbHI  TPIIIMHK B CTiHI (QyHIAMEHTY 1
KOpojioBaHa apmarypa. Lle moB’s3aHo 3 TuM, 0 Y (PaCOHHO-CTAJIEIMBAPHOMY LIEXY
3TIHO 3 TEXHOJOTI€I0 BHUPOOHUIITBA € arpecUBHI Tra3W, Ma€ MiClle MUKIIYHE
HArpiBaHHS KOHCTPYKLiH Iexy 10 TemmepaTypu Gmmsbko 200°C 3a BimcyTHOCT
CUCTEMAaTHUYHOTO 3BOJIO’KCHHSI.
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Puc. 4. 'opu3zoHTa/IbHA apMAaTypa Ta KOPOAYBAHHS ApMATYPH B CTiHi
dbynaamenty P-3

CrinoBa yactuHa ¢yHgamenTy ®@-1 He mpumaTHa g0 ekcruryatarii. Ilim gac
00CTEe)XEHHA CTaHy (DyHJAMEHTIB MiJ MAllUHU OyJIO BUSABIIEHO, 110 OJUH (PyHIaMEHT
(byngament mig MamuHy @©-3) € HaWOUIBII 3pyHHOBAaHUM. KOHCTPYKTUBHO
dbyHIaMeHT sBisie COOOI0 MACHBHY OCHOBY (HO), Ha fKy II0O MEPUMETPY
BCTAHOBJIEHO OTOPOJIKYBalbHY CTIHKY. CTIHKY Ta OCHOBY 3'€IHAHO B OJIHE IILJIE.
BusiBneno tpinuau B o6nacTi 3’ eqHaHHSA GYyHIAMEHTY 3 IT1JIOTOIO.

Hwxns MacuBHa yacTuHa GyHIaMEHTY Majia 3Ha4H1 Ie(PEeKTH Ta MOIIKOKSHHS
i gac ooctexxerns y 2005 p. (puc.5), a came:

— HACKpI3HI TOPU3OHTAIbHI W BEPTHKAIbHI TPIIIMHU HA JIMIBOBIA MOBEPXHI
MIAMPHOT YacTUHU QyHIAAMEHTY;

— HasgBHICTb IyXKOTO I'PYHTY 3BOPOTHOI 3aCUTNIKU (DYHIAMEHTY;

— pyHHYBaHHS  MacHUBY  3ali300€TOHHOI ~ OCHOBH  BHACHIIOK  BIUIUBY
3MOHTOBAHOT'O HA HHOMY O0JIaTHAHHS;

— BIJJOKPEMJICHHSI BHACTIZOK 3MIIMIEHHS IIEHTPaIbHOI YacTWUHHU (PYHIAMEHTY
BITHOCHO HOro O1YHUX CTIHOK.

Taki mNOWKOMKEHHS YTBOPWUIIUCH 3a PAXYHOK TPHUBAIOi eKCIUTyaTallii
dbyHnamMeHTiB  QopMyBaJbHHUX  MalIMH 1 HE  JO3BOJISIIOTH  MOBHOI[IHHO
BUKOPUCTOBYBATH (DYHIAMEHT, TOMY BiH OBHHEH OYTH PEKOHCTPYHOBAHUM.

JIis OUiHIOBaHHS BIUIMBY pYyHHYBaHb (yHIaMEHTYy B MpOIECi EKCIUTyaTarlil
MPOBE/ICHI BUMIPIOBAHHS  JUHAMIYHUX XapaKTEPUCTUK KOJMBAaHb (PYHIAMEHTIB
dbopmyBanbHUX MamuH. JlaT4uk akcenepoMmeTrpa TMpPU BHUMIPIOBAHHI aMILTITY]l
KOJIMBaHb (yHIAMEHTY BCTAHOBJIIOBABCS Ha 3akKJajHI AeTanl 1 0e3Mocepe/lHhO Ha
3aJ11300€TOHHY MTOBEPXHIO.

[IpoBeneHo aHami3 aMmIUIITYyAd KoOJMBaHb (GYHIAMEHTIB i dYac poOOTH
4OTUPHOX (opmyBanbHUX MamuH y 2005 poui. I'pannmunHa gomycTuMma BeTUYHHA
aMILTITYId KOJMBaHb GYHIAMEHTIB IIPU TPYINOBi poOOTi 3rijgHo [3] moBUHHA OyTH
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Puc. 5. Cxema ¢pynaamenty popmyBanbHoi MamuHu ®-3 cranom Ha 2006 p.:
1 — anxepnui 6on1m,; 2 — 60xo8a 3aniz300emMoOHHA CMIHKA,; 3 — Memaneduli HacmuJ,
4 — npueonana 3anizobemonna nionoza; 5 — OHo pynoamenmy,; 6 — obnacms
VWIIbHEH020 IpyHmYy, 7 — mpiwunu 00 3 poskpummsam 15 um; 8 — mpiwunu 3
poskpummsam 00 6 mm; 9 — mpiwunu 3 poskpummsm 00 50 — 100 ymm;

10 — 0obemonosana yacmuna no nepumempy yHoamenmy.
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30ubmieHa Ha 30%, TOOTO y BUNAAKy GOPMYBAIBHUX MAlIUH JMBAPHOTO
BUpoOHUIITBAa MM. CriocTepiraiy NepeBHILEHHS A0MYyCTUMOI aMIUTITyId KOJIUBAHHS
dbynnamenty ®d—1 cymicHii podoti mamuH Nel 1 Ne2 — 1,36 mm — 0,65 MM TOOTO ¥
2,09 pa3u amIutiTyZa BiOpoINepeMillleHHs MEePEeBUIy€e NOMyCTUMY Benuuuny. [Ipu
poboTi BciXx MamMH 3adiKCOBAaHO MaKCUMajbHE IMEPEBUIICHHS JIOMYCTUMOI
aMIUTITYIM KOJUBaHb PyHaamMeHTy y 3,2 pasu (2,083 mm — 0,65 Mm).

MakcuMalibHe TIEPEBUILCHHS JOMYCTHUMOI aMIUIITyAu BiOpomepeMillleHHsS
bynnamenty ®-2 npu poboti Mammuau Ne2 ckmagano 0,562 mm — 0,5 mm. A npu
po0OOTI BCIX MalIMH BiIOYBaJOCS TEPEBUILICHHS aMIUNITYIH BIOpOMEpPEMIICHHS Y
1,9 pa3u (1,232 mm — 0,65 mm).

JlaHl aMIUTITY]T BEpTHUKAJIbHUX KOJIMBaHb (QyHaameHTty D-3 mig dhopmyBaibHYy
MalnHy (acOHHO-JIMBAPHOTO 1I€Xy CTAHOM Ha KBiTeHb — TpaBeHb 2005 p. HaBeneH1 y
Tabn.1.

Taoauuga 1
Jani aMIuiiTy] BepTUKAJIbLHUX KOJUBaHb pyHAaMeHTy D-3 nix (popMyBaIbHY
MaluHy (GACOHHO-TUBAPHOIO 1eXy CTAHOM Ha KBiTeHb — TpaBeHb 2005 p.

AwmrutiTyia
Bizomocrti
MKM MM
1 2 3

Beci BigkaroueHi 17 0,017
BrxorroueHa TUTBKY TiepIia MaimHa 67,99 0,068
BxJrouena TUIbKM Ipyra MalimHa 2481 0,248
BxJtoueHa TUIbKM TpeTs MalllnHa 1153 1,153
Bxirouena TUIbKM Ye€TBEpTa MalllnHa 136 0,136
BxurodeHa apyra 1 TpeTsi MalifHa 1852 1,852
Bxurouena TpeTs 1 ueTBepTa MalIuHa 1657 1,657
Bxmioueni  mepma, npyra, TpeTs, uerBeprta | 8878 8,878
MAaIlIuHA

Awmrunityna konuBanHsa GyHaamenty @-3 mpu poboti mamuHu Ne3 ckmana 1,15
MM — 0,5 MM — Benu4uHa Maibke y 2,3 pasu nepeBuilnye aomnyctumy [4]. A npu
poOOTI BCIX MAalllMH OJIHOYACHO aMIUTITyAa KoJuBaHb pyHaamenty @-3 — 8,878 mm —
0,65 mm y 13,7 pa3 nepeBUIILy€E IOMYCTUMY.

BusiBneno nepeBUIIeHHS TOMYCTUMOI aMILTITYyIu KOJIUBaHHS QyHaameHTy P-4
npu po6oti marmuHu Ne4 makcumanbhio 1,05 mm — 0,5 Mm.  ToOTO BHUSBIIEHO 3B'S30K

MK CTYIIEHEM MOIIKOKEHHA (YHIAMEHTIB 1 BEIMUYMHOIO aMIUTITYAU KOJIHBaHb.
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HaiiBuiry amrmiityy kKojvBaHb pyHaamMeHTy 3adikcoBaHo y pyHaameHnty ®-3, axuii
€ HaMOLIBbII MOIIKOKEHUM B MPOLIEC] eKCIUTyaTallii, HaiMeHmry — y ¢pyHaamenty -
1. Tobro BimuyTHWI BIUIMB Macu (GYHIaMEHTY Ha BEJIWYMHY KOJUBAaHb MPH
OJIHAKOBOMY JAMHAMIYHOMY BILJIHMBI.

BucHoBku

[IpoBeneHO OIlIHIOBaHHS BIUIMBY pYHHYBaHb (PyHJAaMEHTy B Mpoleci
eKCIUTyaTallii MpOBEACHI BHUMIPIOBAaHHS  JAMHAMIYHUX XapaKTEPUCTHK KOJIMBAHb
dbyHIaMeHTIB (OpMYBaIBHUX MAIIUH. 3T1THO 3 BUMIPSIHUMH 3HAYCHHSIMH aMILTITYAN
KOJIMBaHb BCIX YOTHUPHOX  (YHIAMEHTIB TEPEBUINYIOTH TOMYCTUMY BEIUYUHY
KOJIUBaHb. AMIUTITYIa KoJuBaHHA ¢yHAameHTy @D-3 mpu poOoTi MammHu Ne3
Maike y 2,3 pa3u NEepeBHILy€e AOMYCTUMY, .IpU POOOTI BCIX MAIIMH OJHOYACHO
aMIUTiTyZa koyquBaHb ¢yHaamenty ®-3 y 13,7 pa3 nepepuinye pomyctumy. I[lpu
TaKUX 3HAYCHHSIX aMIUTITYJAW KOJMBaHb BCl YOTHPU (PyHIAMEHTH EKCIUTyaTyBaTH HE
A0MycTUMO. TakuM YHHOM YUM BUIIE CTYMiHb TOMIKO/KEHHS (PYHAAMEHTIB THM
BUIIIC BETMYMHA aMILTITYU KOJIHBaHb.
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T'JIABA 11 DOI: 10.30888/2663-5569.2019-02-01-006
POJIb IOHOC®EPHU B TBOPUOMY ITPOLHECI APXITEKTOPA

Beryn

Hamr Mo30k - nuiie npuiiMaibHUA MPUCTPIN Y KOCMIYHOMY IIPOCTOPI, JIe ICHYE
AKECh SJpO, 3BIAKM MU 4YEpIaeMO HACHary 3HaHHS, CWIHM, TBOPYICTh. Take
Bu3HaueHHs M. Teciu mMOSCHIOE B3a€EMO3B’SI30K KOXKHOI JIFOJMHU 3 BCECBITOM.
Posnonmin Mik Marepiero 1 pI3HUMH IIapaMd  CBIJOMOCTI €HEpri€l0 CBITIA,
MPOHUKAIOUM B caMi MIMOOKI 3aKyTKH OCOOMCTOCTI Tak 1 (PI3MYHOTO TijIa JOJAI0YH
KUTTSA Ta HAAULIIOYW 11 HOBUMHU SIKICHUMU XapaKTEPUCTUKAMHU, B SIKOMY CBITI OyJie
nepeOyBaTH JIIOJICTBO TOBHICTIO 3aJIEKUTh O0’€MYy I1HTENEKTyalnbHOi eHeprii. Tak
apXiTEKTOp SBISETHCS TBOPIIEM, CTBOPIOIOYM Ta TEpPepopKyroud cBIT. [mboke
MEPEeKOHAHHs Ta Bipa, WI0 iJes 3peanidyeThcs. PI3UUHUN pPO3yM HIKOJIU HE 3MOXKE
3pO3yMITH TAEMHUIIO BCECBITY Ta HIKOJM HE MOPUHE y BEJIMKE HATXHEHHS IOETa-
XyHOKHUKa, (inocoda 4yu apxiTekTopa. Buxomsum 3 1pOro, ycBIAOMIIOEMO, IIO
JyMKa MmaTepiagpHa cyOcrtaHimis. He  MoOXiIMBO  mocTiiiHO  ayMatud  Ta
30CepeKYBaTUCh Ha MO3UTUBI, POOJISTYM OCHOBHMI 0a3uc Ha AyMIll, HE BPaXOBYIOUU
Ipyd 1bOMY TIPUPOAY CBITY BHYTpimHIX mouyTTiB. 1106 aymka-imes mouana
BHUPAXaTUCS B PEANbHUX [I15X, BOHA MOBUHHA OYTH BIAIMYIIEHA apXiTEKTOPOM, TOOTO
BUIBHO MEPEeMIIIATUCh Y MpocTopi. JlyMKa, ik eJIeKTpOMarHiTHa XBWJIs, 00 € THYEThCS
3 MOAIOHMMHU XBWJISIMH 1HIIMX Jrofei. BoHa saBiseThCs 00’ €AHYIOUOIO JIAHKOIO MIX
MOYYTTSIMU Ta MPOSBOM PEAbHUX I Y )KUTTI apX1TeKTopa. TOPKHYBIIUCH OYYTTS,
npoOy/UKYIOTh XBHWJIIOBaHHS y Ay, 30y/KyIOud BIAMOBIIHI AYMKU Ta iAei, THUM
CaMHM 3aKJIMKaro4u A0 aii. JlyMka — 11e BUMIp TOHKOI MaTepii, SKUH He Mi11a€ThCs
MOSICHEHHIO 3 TOYKH 30py Hayku. BoHa TICHO TOB’si3aHa 3 TMCHUXIKOIO 1 BILUIMBA€E Ha
MOJii, SK1 BIIOYBAIOTHCS B KUTTI JIIOAWHU. [1€s He BUHUKAE 3 HIKYIU. BHyTpinmHiA
CBIT K JyXOBHa CKJaJ0Ba JIIOAWHHM BKJIIOYA€E B cOO1 pO3yM MOUYTTS Ta JYMKH.
3Ha4YeHHS AJITOPUTMIB 1H(OPMaLIIHI TOTOKU 3’ €AHYIOTh B €JWHE IIiJI€, CTBOPIOIOYH
3’€JHAHE CHOPUMHSTTS MPOCTOPY, 3 MIAMOPSAKYBAaHHSIM YMOBHHX OJIMHHUIIb
mudepenmianii. Jroau, BUKOPUCTOBYIOUM CJIOBA, SK JAYMKO-GOPMHU TPUXOIATH 3
CHUCTEMH B3a€MO3B’SI3KiB BiOparlii aymri. YCBIIOMJICHHS aBTOPCTBA apXiTEKTOpa Mae
JeKUIbKa TIJPIBHIB, TPU 3 SIKMX CTAHOBJISATh HAMBAXKJIUBIII — 11€ YCBIJIOMJICHHS T1Ja,
mouyTTiB Ta aymok. IIlo cTocyeTrhcs moUuyTTiB Ta €MOIii — 1€ HaWOIIbIN CKJIaIHI
aITOPUTMU TOB’SI3aHI 3 JAyIIer0, MpocTopoM aymil. BoHu jexaTe B po3yMiHHI
MiJICBIIOMOCTI Ta CBIJIOMOCTI JIIOJUHU, K CUCTEMHU OYTTS, K CUMBOJH 3aJICKHOCTI
Bl TOT 4yM 1HINOI cuTyalli iH(opMaliitHOT KOHCTPYKINi 3aaissHoro moJs. JIrooui
00’€KT TPOCTOPY Ma€ BIACTHUBICTh KOJbOPY, 00’€My, HMIBHUAKOCTI MEPEMIIICHHS Ta
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CIIBBIJHOIIEHHS 3 IHIIMMHU mnOpeaMmeTamu. I{i 3HadyeHHS 3ajaHi TMEPBUHHO
MIPOCTOPOBUMH KOJAAMH BIAMOBIIHOCTSIMH, 3aKJIaJ€HUMHU B THIIl IPOCTOPIB B CUCTEMI
PO3COPTYBAaHHS NPOCTOPOBUX OAMHUIb, MO CIIBBIAHOIIEHHIO JO CHCTEMH CBITO-
TBOpeHHA. Kpucranu kBapily KOHTaKTYyIOTh 3 OararbMa Ha Halliil IaHeTi Ta BEAyTh
TpaHCIALI0 A0 Hac nmpuitMaviB. Ile pe3ynbTaT iCHYHOUOTro Pyxy, 110 BiAOYBAaEThCH.
ki iHpopMaIiiiHI MOBIJOMJIEHHS MOCHIAIOTh HAaM KPUCTAJM B MIPOCTOPU Ta
cepenoBuiia. BoHn BUCTynarwTh KaTajizaTOpaMH LHMX 17ed Ta MPOEKTIB KOTP1 BHU
MOBUHHI MOYYTH Ta YSABUTHUCA MEPCOHAIBLHO BaM, K apXiTEKTOPOBIL. SIKUM HUISIXOM
BU O MOTJIM BCTYNUTH B Pe30HAHC 3 1H(OPMAIIIE€I0 KA CTOCYEThCS TUIBKU Bac, 1100
OBOJIOJITH 0araTOMIPHOIO CHCTEMOIO YSIBHOI Bi3yamizamii. Bci MU JXuB1 iCTOTH B
OCHOBHOMY CKJIaJlaEMOCh ONTMYHO AKTHBHMX MOJEKYJl Ta OUIKIB 3JaTHUX
noJiIpu3yBaTH CBITIO. Bce 1e BinOyBaeTbcs MO pI3HOMY, B 3aJIEKHOCTI BiA
BJIACTUBOCTEH Ta CTaHy TE€HETUYHUX Mojiekyd. Lli BIacTUBOCTI Ta CTaHU 1 €
reHeTryHa 1H(opmallis, U0 NEPEeBOAUTH MOJIApU3aLIiHI MOIYJALil (DOTOHIB, SK
CaMHUM OpraHi3MOM TaK 1 CBigoMICcTIO. Jltoau cropuiiMarOTh MEHTaJIbHI BiOparii
MaTepii 1 po3MHUPPOBYIOTh MPOEKT 3a JOIMOMOTOI0 Bi3yalbHOI 3/1aTHOCTI HEPBOBOI
cucteMu. Martepisi, BUKOPUCTOBYIOUM KOCMOTBOpYI OaraToMipHOCTI, B 0c00i
apxiTekTopa TBOpIs, (opMmye OaraTOMIpHUN MpOCTIp MO IJIaHy 3oxa4oro. Jlyia
TBOPIIS, 1110 MPUHNIILTIA HA 3€MJTI0 3 POCTOPIB BCECBITY, MAaTEPI1ali3yEThCS B JIFOJICHKIN
1CTOTI, 3 Ti pIBHEM IHTEJEKTY Ta €BOJIOIINHOTO PO3BUTKY. TOMY, HAPOJAMBIIUCH HA
3emiIl B (PI3MUHOMY TUJI1, JIHOJIMHA 30epira€ Ha TOHKO €HEePreTUYHOMY PIBHI MEBHUMN
KaHaJI 3 CBOIM MPOCTOpPOM y BcecBiTi. [lo mpoMy kaHaily A0 JIOJWHU TOCTIHHO
MOCTYIIa€ CBOEPIIHA KOHIENTYaJbHO MPOEKTHA mignuTKa. Lleil moTik eHeprii Takoi
SKOCTI, sIKa SIBJISIE HAWOUTBIN BIAMOBITHY B MEXaX ICHYIOYOrO 4Yacy Ta JYXOBHOTO
IHTEJIEKTYyaJIbHOTO PO3BUTKY. YHIKaJdbHa MOJENb 3alpollioHOBaHa roJorpadiero,
JorioMarae 3po3yMiTH €Hepro-iHpopmaliiiHy cTpyktypy Bcecity. [IpocTip HaBKoIIO
HAC 3alOBHEHUH XBWISIMHU PI3HOI 4YacTOTH. 3a JIONOMOIOI OpPraHiB 4YyTTs, MH
cpuiiMaeMo 0araTo XBUJIb, POTE BEJIMKY KUIBKICTh MU HE BIOBIIOEMO B CHIIy CBOIX
HEYCBIJIOMJICHUX Ta HETPEHOBaHUX CHpUUHATTIB. [osiorpama imei — me 00’emHa
KapTHUHKA HAIIOr0 KOHLEMNTY, KOTpa BUHUKAE B PE3YJIbTATI CBITJIOBUX XBUJIb, BOHA
JEMOHCTPY€E YHIKaJIbHUN MPUHIIUI CBITO-TBOPEHHS, 3THO SIKOTO, KOJKHA YaCTUHKA
MOXKE€ yTpUMyBaTH B co0l iHdopmamiro mpo IuTcHICTh. [onmorpadis, sk
yHIBEpCAIbHUI YHIKAJIbHUM METOJ 3aCTOCOBYETHCS 10 XBWJIb JH0001 mpupoau. lle
O3Hauae, 1110 MOXKYTh ICHYBaTH ONTUYHI aKyCTUYHI TEIUIOBI Ta 1HII BUAU OJIOTpam y
BCIX Jiana3oHax 4YacTOT KOJIMBAaHHS XBHWJIb. SIKUMOCH HUIIXOM €JIEKTPOHH, SK
YACTUHKH 3aBXKIH 3HAIOTh, IO Ji€ iHIIa. HaacBiTaoBe mommpeHHs MK YaCTUHKaMH,
BKa3y€ Ha ICHYBaHHS OUIbII IIMOOKOTO PIBHS PeajbHOCTI Ta MPUXOBAHOI BiJl HAC
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O1J1bIII BUCOKOI CITIB PO3MIPHOCTI.
11.1. Kocmiuna gymMKa BiuHOI MaTepii

ITo3za dopmoro, TymMKa KOHIIEMINT ICHYBaTH HE MOXE, TaK SIK JJis Hel MoTpioeH
apxiTekTypHui Hociii. HocieM KOCMIYHOT AYMKH SIBISETHCS BidHAa Marepis 3 i
pi3HOBUJAMH CTemneHi muibHOCTI. [lepBuHHa Matpuis 30epirae JOCBiA €BOJIFOIT
yCiX CBITIB, a caMa o co01 KocMiuHa CyOCTaHIIis 1HepTHA, JIMIIeHa CB1IOMOCTI, BOHA
HE 371aTHA J0 €BOJIOLII 0e3 TBOPYOro IyXy IMIyibCy apxiTektopa. 1106 kocmiuHa
npupoja Tmouajga HapoJKYBaTH HOBI NPOCTOpPH, i MOTpiOHA JAyMKa Ta Jis
apxiTeKTopa TBOpLS 3 TOTY)KHUM BHUKHJIOM KOHIeNTyalbHOi eHeprii. IlimicHa
CBIJIOMICTh TI€pEMarae rpaBiTaIlif0 MaCoOBOI CBIIOMOCTI, KEPYIOUH CBOEIO MATPHUIICIO,
peopranizyroun 1ii, HaAOpsSMJISIOUM B €BOJIIOLIMHE CaMOBJOCKOHAJCHHS, TaK SK
IyXOBHE HacHuye MarepiaibHe. Martepis KepoBaHa Ta OpraHi30BaHa, MUTAHHS JIMIIE
B TOMY, Ha SIKOMY DPIiBHI 3HaxOJMThCS caMa JIIOJMHA, SIKI XBHWJII BOHA CIpHUIIMAE.
PeanpHi BuMipn — 1€ MaTpuyHa CBIAOMICTh, Yy $AKI TPOHUKAIOTh BHUKUAU
1H(popMaIiiHUX MOTOKIB, /10 SKOTO 3 HUX BU 0€3MOCepeHbO MPUETHYETECH, /1€ Ballla
CBIJJOMICTh HAIOBHIOETHCS 3MICTOM. 3pO3YMITH, LIO0 Y apXiTeKTOpa BHU3HAUCHUU
BEJIMKUK 00’€M IIIHHOI CyOCTaHIlli, 3 SKOI MOJIMBO JIIMUTHA Ta CTBOPIOBATH HOBHI
CBIT, HOBY CB1JIOMICTh. BCiM LIMM KOHCTPYKIISIM BaXJIMBO 3BEPHYTHU YyBary JIOJAHHH,
o0 BOHA Jajla €HEPril0 >KUTTE3ATHOCTI €HEpPriro KUTTA. Jlekiibka yMOB st
MIPOEKTHOI peasizallii JyMKHU: MPaBUJIbHE Ta YiTKe (HOPMYITIOBaHHS, CUIIbHE OaKaHHS,
BMIHHS BiJITyCKaTH, HE3aTOPMOXKYIOUN HETAaTUBHUMH OJIOKYBaHHSMHU. UKW MOMKIIMBO
3MIHUTH Ta TepenporpamyBatu MaiOyTHI BizyanbHi iH@opmalii? Cam mo cobi
QITOPUTM TIPOCTOPY SIBISETHCA JOCUTH CKJIATHUM IO CYyTi Ta MO KaTeropisx,
OCKIJTbKM BCl BOHH 3B’S3aHI MK CO0O0IO, CTBOPIOIOYHM CHUCTEMY IPOJOBKEHHOCTI
3B’SI3KIB, CUCTEMY OPIEHTUPIB Ta 3’€HaHb. OpranHi3M mnepeaae ii MOJIPUPU30BAHUM
Ja3epHUM BUIIPOMIHEHHAM, HaAajdl palOXBWJISIMH, Y BHYTPIIIHIN 1M03a KIITKOBHIA
IPOCTIP, 1 MU MOXKEMO TMOBTOPUTH IIeH MPOIEC B PEKUMI IITYYHOTO 1HTENIEKTYy. B
pe3ynbTaTi JIOJCTBO HABYWIOCH KepyBaTH IpolecoM MeTrabomnizmy. Haumioch
BUKOPHUCTOBYBATH 3MiHY OloeHepreTudHuX (OTOHIB B OIOMOJYIBOBaHI XBHJI, SIKI
NEPEHOCATh TeHETUYHY 1H(OpMalliI0 KepyBaHHS METa0OJi3MOM OpraHiB PELEeNnTOpiB
y ToTpiOHOMY HampsMKy. €JuHa KOCMOTBOpYa CWja — YHIBEpCaJIbHUU
€JICKTPOMArHiTHUHN (01N, TPOHU3YIOUH BCE Ta OXKUBIIAIOE MaTepito. Enepria — e
MOCJIAHHS TBOPIA, SIKU BUHOCUTH 3 A0COJIOTHOTO HEOYTTS MPOSBICHOIO 1CHYBAaHHS
ycl TBOpYI 1/1e1 apXiTeKTypH, 3aJUIIAI0UYX BIIMITKH Ha YYTJIMBIN IUTBII MEPBUHHOI
MaTpHuIIi.
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11.2. 3apoakeHHs1 KOCMIYHO] iei TBopUYOCTi apxiTekTOpa

Ines, sax yucra iHdOpMaIlis, TOSBISETHCSA 3 KOCMOCY 3 aOCOJIIOTY KOCMIYHOTO
po3ymy. KocMmiuHuii po3ym — 1€ CYKYIHICTh BCiX BIJOMOCTEH TOETHAHUX
iH(popMmartiitnumu 3B’ s:3kaMu. KoxkeH apXiTeKTOp SBISETHCS HEB1I €MHOK) YaCTHUHOIO
€IMHOTO PO3YyMYy BCECBITY, Ta B MpPOIIECI apXITEKTypHOTO MPOEKTYBaHHS BHOCHUTH
CBIM BKJIaJl B YHIBEpCaJIbHUU OaHK JaHUX KOCMOCy. BuU He mpocTo IMIysIbCyeTe
¢G13MYHO, BU TaKOXX BHUKHUJAE€TE CBOIO EHEPril0, KOTpa KOHTAKTYIOUH 3 I1HIIUMU
dhopmamu 1 BUKMIaMU 1HIIHX GHopM, 30aradyeThCsi 3MIHIOIOYH SKICTh OYTTS. IMITyIbe
MOJIA€ThCSl Y BCECBIT, a cami cdepu OyTTA 1 € TBopuicTh. CaM IMITyJIbC pyXa€ BamH,
HapO/KYIOUM CTPEMJIIHHS Ta OakaHHS HAIPaBJISATH apXITEKTOpa Ha MOIIYK ICTUHH Ta
imei. ChopmoBaHa TPUENHICTh acMEKTIB OyTTA BUpakeHa B AyMIl iaei  ¢opmoro
Marepii, €Heprielo CWiIM Ta Bodi. TBOS CBIJOMICTH — II€ sIKach MAaTpHIlsl, KOTpa
HakJ1ajgeHa Ha AOCOITIOTHY CBIZIOMICTS 11e — TpadapeT TBO€ET popMu.

lonocdepa, sax BcecBiTHIN 1HGOpMalIifHUN 0aHK, BKJIIOUa€E B ce0e yHIBEpCaIbHY
cyOcTaHIIifo, IO BijJa€ HAUTIOTAEMHIMMM 3aKyTKamu Hamioro Oytts (Puc. 1). Hamre
OyTTs — 1l TMOTEHUIMHUN CTaH €Heprii, NpHu SKIH IMOYJbC MPOOY/KYye B €HEprii
CBIJIOMICTh Ta CTPEMJIIHHS Mi3HATH cebe, MOYMHAETHCS MPOIEC po3ropTaHHs. Bce
3HaXOJIUTHCS B €BOJIIOLIITHOMY pYCl, JIe pyX — 1€ TIOTOKHA €HEPTii, K1 3MIHIOIOTHCS Ta
MEPEIUTITAIOTECA. APXITEKTOp HAMaraeTbCs OpraHizyBaTH OE3KOHEYHICTh B CBITI
o6e3mexxHocTi. Cama 1o co0i KocMmiyHa CyOCTaHIlisl 1HepTHA Ta JIMIIEHA CBIIOMOCTI, 1
HE 3]1aTHa 70 PO3BUTKY i€l 6e3 TBopuoro iMmynbcy Ayxy. [llo6 kocmiuna mpupoaa
rmoyaja HapoJKyBaTH CBITH, i HEOOXigHA i JAYMKH TBOpIS, IO HEce IUIaH
TBOpPiHHS. BoJig Ha JIIOICBKOMY DIBHI SIBISIETHCS TOIO CHUJIOIO, KOTpa 3B’SI3y€ MK
co00I0 pO3yM Ta Marepiro, CBIIOMICTh Ta Tijgo. [lo3a ¢opmoro icCHyBaHHS JyMKa
ICHyBaTH HE MOXE, TaK fK i HeoOXimHWi MarepianpbHUil HOCiH. Hociem imei
apXiTEeKTOpa SIBJISETHCS BIUHA MaTepis Ta ii pi3HOBUIY.

Ha piBHI KOJOPUCTHUYHO-TIOMIAPOBUX c(ep, pPojb KOXKHOI (PYHKIIOHATBHO
BH3HAUCHA Ta CHpsMOBAHA Ha pE30HAHC BIAMOBIIHOI Matepli. KoxkeH piBeHb
ioHOC(epH CIpsAMOBaHUIM HA BIAMOBIAHUM pE30HAHC, IO PETPAHCIIOE Ty YU IHIIY
€HEPreTUKY BCECBITY JI€ TOJOBHY POJIb JJIs JIIOJAUHM BiAirpae Bugume cBitio (Puc. 2).
BrnacHo ueit ¢eHoMeH po3BUHYBCS y COCO01 Ta MOPSJKY pO3TAallyBaHHS BUIUMOTO
cnektpy. Ll yHiBepcanbHa MaTpuls J1a€ 3MOTy PO3MOBCIOKEHHS 1H(POPMAIIIHOTO
KOJIOPUCTUYHOTO KOJIMBAaHHS KOCMOCY Ta CIYXKXUTh YHIBEPCAaJIbHOIO MOJIEIIIIO
€IHAHHS Ta CHUIBLHOCTI BCi€i XKMBOI1 eHeprii. BoHa ClyXuThb BCECBITHHOIO MOBOIO

CHUIKYBAaHHS Ta CUCTEMAaTU3aLlll KUTTSL.
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loHocdhepa - BcecBiTHIN ihopmalinHu DaHK

Puc 1. PoJb ioHocdepu ik BCeCBITHBOIO iH(OpMaLiitHOr0 0aHKY
(Aemop Kyzomuu B.1.)

LV airglow

Red line airglow
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ENexTPOHHE ryCTHHE

Puc 2. CucreMa KOJIOPUCTUYHOTO IIAPYBaHHA ioHOChepHn
(Aemop Ky3zomuuy B.1.)

MatpuuHo-1udpoBuii Koa MaTepii, sIK yHIBepcaJlbHUN 3HAMEHHHK, 00’ €IHy€E Ta
posmdpoBye cyTHICTH toAckkoro 0yTtsa (Puc. 3). JlroguHa crnipuiimae peanbHICTh
4yepe3 Ipu3My CBOTO PO3YMIHHS, B 3aJICKHOCTI BiJ] CTETIEHI PO3BUTKY ii CBIJIOMOCTI.
JlyMKa MOIIUPIOETHCS B MPOCTOPI 32 TOMOMOTOI0 €HEPTii, KOTpa MOPOHKY€E BiOparlii
TOoHKOi Martepii. JIronrnHa Ta 1HII PO3yMHI 1ICTOTH CIPUHMAIOTh MEHTAJIbHI BiOparlii.
Bce 1ie B3aemozie yHiBepcalbHUM KBaHTOBUM METOJIOM. BOHa pyxaeTbes HIyKarO4w
HOBI TOTOKHM TBOPYOi CBIJJOMOCTI HAaMaralO4uch MPOOUTHCH O aOCONIOTY CBOET
KBAHTOBOI JIOCKOHaJIOCTi. CBIJIOMICTh apXiTeKTopa — 1€ YHi(iKOBaHA Mporpama
HaKJaJieHa Ha aOCONIOTHY CBIOMICTh, 116 MATPUYHHUN KOJ #oro ¢opMu TBOPYOi
peasbHOCTI. SICHOBHIHICTB apXiTEKTOpa COpHiiMae pi3Hi PiBHI UIJILHOCTI MEPBUHHOI
MmaTepii Ta BIAOUTKH JymKo-(popMm po3ymHHX icToT. lLle cBIT QanTacTUyHOI
IIBUJIKOCTI 3MIHM TOTEHIIaJIB MalOyTHBOTO, MPH SKOMY CBIJOMICTh IIBUIKO
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3MIHIOETBCSA Ta PO3IIUPIOETHCS, 1 TaK CaMO 3MIHIOIOTHCS TOTEHIIaIM, HaBITh HE
BCTUTHYBIIM MPOSBUTHCH B MpocTopi ¢i3uuHOi peanbHOCTI B doMy cekpetu
Marepiaiizallii Ta KepyBaHHS €HEPTE€TUYHUM ITPOCTOPOM?

Esontouin ceigoMocTi NgayHA
KBAHTOBUIA CTPWOOK 3 piBHA a Ha piBeHb 6

: Gipmnauﬁ
I LiHHICT:
rnofanism
| IHTE MOBHICT
™ eBontouia
= piBHOBara
’_
=
o
]
pu =
@ £
m JENeHUn
=1 iHHICTb:
_________ _tn gf{b%m_
= OpaHKeBN AYXOBHICTb
T UHHICTE: e
@ pauioHanism CUHIN
4 ewgemuemm UIHHICTE:
= Jefi NBpAAoK
2 " YepBoHM apee
| iHHICTD:
T eﬁemnra
@ B0N4 _
2 BNafda L
- Gexe B |
IHHICTb:
BWKMBaHHA |
IHCTMHKT M |
300p0BEA |

£l 7)

ﬂ IIMM”

Puc 3. YHiBepca/ibHiCTh eHEPreTUHYHOTr0 - YMCJI0BOI0 KOy MaTpuui ionochepu

(Aemop Ky3zomuu B.1.)

Ieit ocoOucTuil npuiMad COpUHHATTS HAJAIITOBAHUM HA 4acCTOTY BCEJIEHCHKOT
rapMoHii. Y BCeCBITI 3akjajeHa Oe3KOHEYHa KUIbKICTh BapiaOelIbHOCTI €BOJIOIIIH,
Oe3KOHEYHE BIJTBOPEHHS TBOPYOTO Ta JYXOBHOTO POCTY MPOEKTHUX 1JieH. SIcKpaBi
MOTEHLIamN 0a)kaHOi PealIbHOCT1 Y ACSIKUX apXITEKTOPiB BXKE€ BUSBJICHI HA TOHKOMY
miani. Ile Burisgae, sk ToTOBUM peanizoBaHUM 00pa3, aje B TOHKOMY IJIaHI.
CKJ1aiHICTh B IIHOMY IO HOTO HEOOX1THO MEPEBECTU B PEaIbHICTh (Hi3UTHOTO CBITY.

B KOHTEKCTI KOJOPUCTHYHOI CKJIQJIOBOI aypu JIFOAWMHH, Ha KBAaHTOBOMY piBHI
HiANOPSAKYBaHHS CHEKTPaJbHUM IOTOKaM €Heprii, 000JIOHKa MIATPUMYE MOPSI0K
pO3TalllyBaHHs MoIIapoBuX MoTokiB (Puc. 4).

Tibercbki MoHaxW 3adiKCyBalM CHEKTPaJbHE BHUIPOMIHEHHS MOyIIl K TOHKOI
cybcraniii BcecBiTy (Puc. 5). Bupaxkena y cymapHOMY CIIJIbHOMY 3HAMEHHUKY BOHA
UTIOCTPY€E €THICT Ta CHUIBHICTh EHEPTeTUYHO KOJOPUCTUYHUX MOTOKIB BcecBiTy. Ha
PIBHI SIKICHUX O3HAK, II€ IMOSCHIOE CIOCIO PO3MOBCIOJKEHHSI Ta BUKHUIY EHEprii
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1H(opMaIiitHOTO MOPSAIKY, IO HIKYJIU HE IIe3a€, a MePETBOPIOETHCS 3 OJHOTO BUIY B
IHIIMI MepepOKYIOYNCh B HOBUX (opMax Ta cyOcCTaHIis. €AHICTb €HEPreTUYHOTO
CBITY Jl1a€ 3MOry O€3KOHEYHOTO II€pETBOPEHHS Ta 3MIH B HOBHX (DI3UYHUX
MaTepiani3yBaHHSX.

Puc 4. Cxema KOJIOPUCTHYHOI PO3KJIAJAKH CTPYKTYPH aypu — JwauHu. Yakpu
(Aemop Kyzvmuuy B.1.)

(T TTrrer—. |lM
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Puc 5. ®oTodikcanis Buxoay 3 Qi M4HOro Tijia CEKTPAIbLHOI TYXOBHOI OCHOBU
Ti0eTcbKkoro Monaxa (Tenenporpama kanany K1).

IIponiec pe3onancy 3 i1oHOC(epor MIAMOPSAKOBAHUN TEBHUM pUTMaM
TOJIOBHOTO MO3KY JroAuHu. Ll uncra indopmarisa, ska TposSBISETHCA 3 aOCONIOTY
KOCMIYHOTO pPO3yMy, SIK CYKYIIHICTh YyCIX aBTOPCBKMX BIJJOMOCTEH KOCMOCY
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00’eqHaHNX eHepro-iHhopMaliiHUMU 3B’si3KaMu. KoxkeH apXiTEeKTOp SBISE€TbCS
HEB1JI’€MHOI0O YAaCTHHOIO €IMHOTO PO3yMy BCECBITYy Ta B MPOIECI OCOOUCTOTO
PO3BUTKY BHOCHTH CBili BHECOK y YHiBepcalbHUH OaHK JaHWX KOcMocy. Bu He
MPOCTO HAJIWXaeTeCh (DI3UYHOIO EHEPri€l0 CEepEe/OBHINA, BU BHUIIPOMIHIOETE CBOIO
TBOpUYY €HEPrilo, KOTpa CTHUKYEThCS 3 IHIIMMU (popmamu  OyTTs 30aradyeThbes
3MIHIOIOYM CBOIO SKICTh 1 B TMPOLIECI apXITEKTypHOTO CIUIKYBaHHS 1 Jajibliie
MOBEPTAETHCS /10 Bac 30araueHoro. Tak iCHYIOTh BCi (popMu TBOpUOCTI. el iMITynbe
pyxXa€ BallliM HATXHEHHSM B Trally3l apXiTeKTypH, HApOIKYIOUH Ballle CTPEMJIIHHS Ta
Oa)kaHHS MOIIYKY HOBUX CEPEJIOBHII, HOBUX KOHIICMIIINA, Ta MOIIYKY ICTUHU Y cO01 —
NOIIYKY TBopYoro ero. [IpuHmn pyxy Ta yTBOPEHHS HOBUX €HEPreTUYHHUX MOTOKIB-
3B’SI3KIB 3aKjIaJcHUN y (Pi3MYHIN 3[aTHOCTI HEHPOHIB T'OJIOBHOT'O MO3KY apXITEKTOpa,
1 P TBOPYOMY IIPOLIECI APXITEKTYPHOTO MPOEKTYBaHHS 0a3yeTbcs Ha MPHUPOIL
MeTabOoIICTUYHOTO PO3MNOJILTy. BHACHIIOK YyTBOPEHHSI HOBHX 3B’S3KIB YIpYIyBaHb,
TBOPELIb OTPUMY€E MOKJIMBICTh HOBUX KOMITO3ULIIMHUX BHUPIIIEHb, 3alIPOrPAMOBAHUX
y HoBux (opmax. B pesymnbrari 1HGOpMaLIMHOTO pe30HAHCY, IPOXOIUTH
i’ €HAaHHS 7O TIOTOKIB BCECBITHBOTO 1HGOpMAIiitHOTO OaHKy, MpPU YOMY
iH(opMallis Mae 31aTHICTh CyMapHOTO HAKOMMYEHHS Ta CIY>KUTh PYIIIAHOI CHUIIOK
y nporpeci JtoacTBa (Puc. 6).

/ BUXia HA b
s NpoUec pe3oHAHEY) 3 ICHOCHBRCH
- X |t i -

» N -

. tl s

!'l"nopu .p'nu %
=~ k. pesoHaHcy 3 lpHoftbeporo

Puc 6. Kinbuesuiit npuHuun odiry ingopmanii B ionocgepi
(Aemop Kyszvmuuy B.1.)

Ile cxema yTBOpPEHHS Ta PO3BUTKY HOBHX HEHPOHHHX YrpylyBaHb Ta PUTMIB
TOJIOBHOTO MO3KY IOB’SI3aHUX 3 TBOPUYUM IMPOIIECOM apXiTEKTOpa Ta iHGOpMaIliitHOTO
Kpyroo0iry pe3oHancy BcecBity.

BucnoBkn.
[Ipouecu, mo BigOyBalOTbCA Ha PIiBHI TOHKOI Martepli YCBIJOMIICHHS,
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MaTPUYHUM IMITYJIbCOM TPUETHYIOTHCS 10 BCECBITHBOTO 1H(OpMAIiiHOTO OaHKY,
pPETPAaHCIIOIYN HOBI (GopMH MPOOYKEHHST MaTrepiaabHOro mpoctopy. Ha piBHI
3apOXKEHHSI 171€i-KOHIEITY, apXITEeKTOp MPUETHYETHCS JI0 KOJUBAJIBHOIO KOHTYPY
BCECBITY, (I3UYHO CTPYKTYPYIOUM TPOCTOPOBI  CIIBBIAHOIIEHHS Mac Ta
EHEePreTUYHUX IMOTOKIB. EBOJIIOIIOHYIOUM 110 TPAEKTOPIi cHipaii, Ha BUIIOMY
4acOBOMY €Talli, CTBOPIOIOTHCS 3TYCTKH 1HTENEKTyallbHOT €Heprii KOTpl OTPUMYIOTh
peanbHy (i3UuHy CyOCTaHIIO peaiizaiii, 3aBasiku MpodeciiHUM 3AaTHOCTSIM
apxiTekropa. Po3BUTOK MaTepiajabHO-TEXHIYHOTO MPOrpecy, MOE€AHAHUM 3 HOBUMU
dhopMaMu 1HTEJIEKTY, CIIOHYKA€ TBOPY1 MOTYTH JIFOAUHU-TBOPIISA 0 peasizallii HOBUX
dopm Ta cnocobiB QopmyBaHHA cepenoBuia. llporpecuBHa poOJL  3090TO
HalpapJicHa Ha BJIOCKOHAJIICHHS MaTepiaJIbHOTO CBITY HEMHUCIMMa 0e3 BIPpTyaJbHOTO
KOHTAaKTy 3 BCECBITOM. ['0JI0BHY poOjb y cmocoOl CTBOPEHHS HOBUX i€l BiAirpae
OloyioriyHa 37aTHICTh JIIOJAMHU METa0OJIYHOTO PO3BUTKY, Ta BIOCKOHAJEHHS Y
CTBOpeHHI HOBHX (hopM MarepiasibHOTO OyTTs. KBaHTOBHII cmOCiO pO3MHOKEHHS
171IefHOT TYMKH MOPOJIKYE JIOKAI[II0 Ta CIPUUHATTSA HOBUX ()OPM Ha BUILIOMY PIBHI.
ApXITeKTypHa TBOPYICTb Ha pIBHI E€HEPreTUYHOro IMMyJbCy, 30arauye
(YHKIIOHATBFHO €CTETUYHI HaAOaHHS, HApOIKYIOUM HOB1 €MOIIIHO KOJOPUCTHYHI

IIOTOKH.
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T'JIABA 12. DOI: 10.30888/2663-5569.2019-02-01-007
POJIb MAJIUX APXITEKTYPHUX ®OPM B MICBKOMY CEPEJOBHIIII

12.1. 3arajnbHa XapaKTepUCTHKA MOHSATTHA «MaJja apxiTekTypHa ¢opmay,
kiaacudikania Ta TUIH.

Mana apxiTekTypHa @opmMa — 1€ HEBeJlMKa CHopyla JeKOPaTHUBHOIO,
JOTIOMI>)KHOTO TIPU3HAYEHHS, 1[0 BUKOPUCTOBYETHCS NJIsi TIOKPAILICHHSI €CTETUYHOTrO
BUTJISALY TPOMAJICBKUX MICIIh 1 MICBKUX 00’€KTIB, OpraHizailii mpocTopy Ta JTIOIOBHIOE
KOMIO3HIII0 OyAUHKIB, Oy/iBelb, 1X KOMIUICKCIB. TakoX, 11e 00'€KTH 0OJIaJHAaHHS Ta
0JIaroyCTpor0 TEpUTOPii, SKI 3aJOBOJBHSAIOTH YTUJIITAPHI Ta E€CTETHYHI MOTpPEOH
oy [4].

BinnosigHo 10 Haka3y MiHICTepCTBa pEeriOHATILHOTO PO3BUTKY, Oy/IIBHHUIITBA Ta
KHUTI0BO-KOMYyHaabHOTro rocrnojapcta No244 Big 21.10.2011 «IlIpo 3atBepmkeHHs
[Topsiaky pO3MIlIEHHS TUMYACOBUX CIOPYJ IS MPOBAIKCHHS MMiANMPUEMHHUIIBKOT
TISTTBHOCTI» , BU3HAYEHO TaKi MOHATTS $K ‘‘TiepecyBHAa TUMYacoBa cropyna’ i
“cTamioHapHa  THUMYacoBa  CIOpyAa”  COLIAJIbHO-KYJIBTYpPHOTO, TMOOYTOBOTO,
TOPTrOBEJILHOTO Ta IHINOTO TMPU3HAYCHHS I TPOBALKCHHS IiANPUEMHHIIBKOT
AisutbHOCTI [6].

Cmayionapna ¢hopma BUKOPUCTOBYETHCS JJIsl 3IACHEHHS IM1INPUEMHUIIBLKOI
TSTBHOCTI — 1€ TUMYacoBa OJIHOMOBEPXOBA CIOpPYAa COLIATbHO-KYJIBTYPHOTO,
noOyTOBOr0, TOPTiBEJIBHOTO Ta  IHIIOTO  TPU3HAYEHHS  JJIs1  3A1MCHEHHS
IIMPUEMHHAIIBKOT TISUIBHOCTI, BHCOTOKO HE BHINE YOTUPHOX METPIB, IO Ma€ II0
30BHIIIHEOMY KOHTYpY ILIOIIy He Oinbire 30 M°, BHTOTOBICHA 3 IOJETTICHHX
KOHCTPYKITI, BCTAHOBJICHA TUMYACOBO 0Oe€3 3akiagku (yHIAMEHTY 1 Ma€ 3aKpuTe
IPUMILLICHHS JIJII THAMYacOBOIO TiepeOyBaHHsl BiABIAyBauiB. [lepecysna ¢hopma — 1ie
TOpriBesbHE 00JIaHAHHS, HU3bKOTEMIIEPATYPHU MPHIIABOK, JOTOK, KIOCK, EMKICTb,
TOPTiBEJIBLHUNM  aBTOMAT  COLIQJIbHO-KYJBTYPHOI'O, IMOOYTOBOIO Ta  I1HIIOTO
MpPU3HAYEHHS IS 3MIMCHEHHS MIANPUEMHHIIBKOT MiSUTBHOCTI, SKI HE MAarOTh
3aKPUTOTO MPUMIIICHHS JJIsi THMYaCcOBOTO IepeOyBaHHS BiJIBiAyBadiB [6].

Tunu manux apximekmypHux gopm.

a) Mani apximexkmypui cnopyou.

Kiock — TMM4acoBa TOproBa cropyjna Jyisi opraHizaiii po3IpiOHOTO TPOJAKy
TOBapiB, SIKa Ma€ TMOCTIHE MPOCTOPOBE MiCIle, 3aliMa€e OKpEMY 3aKpPUTYy CIIOPYAY
HEKaIliTaJbHOr0 TUITy HAa OJHEe poboue miciie 0e3 TOProBeNbHOI 3aJH JJIsl MOKYIILIB
Ta JOJATKOBOI ILIOINI JUIsi PO3MIIICHHS 3amacy ToBapiB, IUIOMICHO 10 6,5 M2 TI0
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30BHINIHBOMY KOHTYpPY Ta MNpHU3HAYC€HA IJi1 PO3JpiOHOT TOPTIBJII HA BYIMIX,
BOK3aJlax, y MapKax Ta iH.

llaginviion — THUMYacoBa TOProBa cCHOpyJa MpU3HAYeHa Ui OpraHizaiii
OpofaXy TOBapiB KIHIEBUM CIIOKHBauaM, pO3MIIIEHA B OKpeMiil cropyai
MOJIETIIIEHOI KOHCTPYKIIii Ta Ma€ TOPrOBEJIbHY 3a11y UISl TTOKYIILIB, ILIOMIE0 10 30 M
110 30BHIIMTHBOMY KOHTYDY.

3ynunka 2epomadcvbkoco mpamcnopmy — CIELIadbHO BIJBEICHE MICIE IS
MOoCaJKM (BHCAIKH) TMACAXUPIB TPOMAICHKOTO TpaHCHOPTY (aBTOOyC, Tposeiodyc,
TpaMBa#, €JIEKTPOmoi3N, au3enb). Lle BaxkauBi 00’ €KTH MICBKOI 1HPPACTPYKTYpH.
BoHn MOXYTh JOMOBHIOBATHUCH CKYJIBNTYpOIO, TpadiuHUMH OpHAMEHTaMH,
JaHAIAQTHUMU €JeMEHTaMU Ta IHIIUMHU JeTalsiMU. 3YIMUHKH MOXYTh OyTH
oOnagHaH1 JIaBaMH, YPHOIO JUIS CMITTS, TpadikoM JOPOKHBOTO PYXy, CIOPYIOIO 3
JTaXOM Ta CTIHAMH JIJIsl 3aXUCTY BiJ HETOJIH.

0) Inorcenepno-2ocnooapcoke oé6aaonanna. CBOIO OCHOBHY  (DyHKIIIO
yTUIITapHi GopMu Majaoi apXiTEKTypU BUKOHYIOTh, SIK 1HKEHEPHI CIIOPY/IH 1 TOJIOBHE
ixHe 3aBHaHHS — 3a0€3MEUCHHS 1HXKEHEPHO-TEXHIYHOI CTOPOHU, a TAKOXK BHECTHU
JEKOPATUBHO-ECTETUYHUHN aKIeHT B Ojaroyctpiid micta. [loeanyrouun goporu, aiei 3
penbedoM, POCIMHHICTIO, BOJAOWMAMHU 1HXKEHEPHU-OYIBETbHUKHA CTUKAIOTHCS 3
HEOOX1/IHICTIO BJIAIITYBAHHS CXOJIB, MIIIOXIIHMX MOCTHKIB, IMaHAYCIB, BIJIKOCIB,
HIMIPHAX CTIHOK Ha penbedi, Tomo. Taki eleMeHTH, K CXOIH, MaHIyCH, BIIKOCH
3a0e3ne4yloTh HAUKOPOTIIMI 3B'A30K MIK pI3SHUMHU pPIBHSAMU BHUCOT peibedy;
OIAMIPHI CTIHKM — YTPUMYIOTh MacH TIPYHTY, SIKAHA 3HAXOAUTHCA 3a HEH Ta
NEPEIIKO/KAE 3CYyBY 1 00Baly, CIYIYIOTh JUJIi PO3MEXKYBAaHHS Tepac Ha pI3HUX
piBHsIX. Ajie pa3oM 3 TUM, IIi €JICMEHTH y TO€AHAHHI 3 3€JICHUMU HACaHKCHHSIMH,
M1IKPECIIOI0Th 1X MacCIITaOHICTh, aKIIEHTYIOTh OKPEMI JIIJITHKH, BHOCIThH KOJLOPOBUI
1 00’eMHHMII KOHTpPACT, TOMY MOTPiIOHO, 00 BOHU MajM €CTETUYHO MPUBAOIMBUN
Bursii. OCHOBHA BUMOTaA, IO BUCYBAETHCS JI0 MAJIMX apXiTEeKTypHUX (HOpM, SIK 10
BAXJIMBUX EJIEMEHTIB OJaroycTpor MicTa, 1€ SKICHE Ta BIpHE MOE€IHAHHS B HUX
XYJI0’)KHBO-JIEKOPATUBHUX Ta 1HKEHEPHO-TEXHIYHUX (DYHKIIIN B equHE 111e. Byb-aka
MA® Bi3yanbHO HEBiJ’€MHAa BiJ CEpeIOBHILNA B SKOMY BOHA 3HaXoAuTbca. Bona
MOXe OyTH OpraHiqyHO BIHMCAaHAa B OTOUYYIOUMNA TMeH3aX, NpPU IbOMY SKOCTI
maHAMAaQTy Yd MICBKOTO CEPEIOBUINA HE BTPAYAIOTHCS, a JIUIIE TapMOHIWHO
B3a€MO/IIIOTh, IONOBHIOIOYH OJWH OJTHOTO Y Bi3yaJIbHOMY Ta MPAKTUYHOMY acleKTax.

Jlo eupobnuuux manux ¢popm Hanexarb OTOPOXKI, BOPOTA, MaABLILHOHU
MPOX1THUX, ABTOCTOSHKH, OCBITIIIOBadYl, iH(pOpMaIliiiHi CTEHIU Ta 1H.

6) 3acoou eizyanvHoi iHgopmauii. 3acobu Bi3yallbHOI KOMYHIKAmii — Iie
MartepiajibH1 00'€KTH, MpU3HAYEHI JJIA Mepeadl MOBIIOMIIECHb Y HA0YHOMY BUTJIS/II.
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3acoOu BI3yaJqbHOI KOMYHIKaIlll TOKJIWKAaHI CHPHUSATH IMiJABUIICHHIO Bi3yaJlbHOTO
KOM(OpPTy B apXiTEKTypHOMY CEpPEIOBHIN, YIOPSAKYBAaHHIO Ta ONTHMI3aIii
JOJCHKUX TIOTOKIB, TMOKPAIIEHHIO TICUXOJOTIYHOrO KIIMaTy Ta 3HUKEHHIO
NEePEeBaHTAXKEHHSI HEPBOBO-TICUXIYHOTO anapary JIIOJAWHM, €CTeTU3alli Ta TyMaHi3amii
noBkis [3].

B 3anexxHOCTI BiJ MpU3HAYEHHS 3acO0M Bi3yaJbHOI KOMYHIKAIlli MOIUISIOTHCS
Ha Taki, II0 JOTNOMaralTh JIIOAWHI OPIEHTYBAaTUCS Yy TPOCTOPl, CTPYKTYpi
apXITEKTypHOTO O00'€KTYy 4YM YCTAaHOBU (JOPOTOBKA3M, IJIAHU-CXEMH, MO3HAUYEHHS
HOMEpiB OYJIWHKIB, Ha3B BYJIUIlb, MNPU3HAUYCHHS IPUMIIICHB); PETJIaMEHTYIOTh
npaBWiia TOBEIIHKM 1 BIJHOCHMHM MK WICHAMHU CYCHUIbCTBA (3HAKH, IO
3a00pOHSIOTh, TMOINEpPEKAIOTh, MPOMOHYIOTh, 3a3HA4al0Th); CHUTHATI3YIOTh IPO
HeOe3neKy (3Haku Oe3Meku); MICTATh JOBIAKOBY iH(oOpMarlito (MOBIIOMIIEHHS PO
qac, JaTy, IeHb THXKHSA, TeMIIEpaTypy MOBITPs); 00'€THYIOTh 1 OPTaHI3yIOTh B3aEMOJIT
VYaCHHUKIB TIEBHUX 3aXOMAIB (CuUcTeMa 3aco0iB KOMYHIKaIlii OJIMIMHCHKUX 1T0p);
peIpe3eHTYIOTh MiANPUEMCTBA 1 opradizamii (mporpamMu  (GpipMOBOIO CTHIIIO);
MOBIAOMJISIIOTH PO HAasiBHI MOKJIMBOCTI, M€peBaru, BUroau (KoOMeplliiiHa pekiiama);
MpOMaryioTh TEBHI 1]I€i, NpiopuTeTH IiHHOCTI (comianbHa pekiama). Cepen
€JIEMEHTIB MICBKOTO JIM3aifiHy CJiJ OCOOJMBY yBary 3BEpHYTH Ha BJIAIITYBaHHS
3aco0iB iH(popmarllii (rOJAMHHUKH, BKa3IBHUKH, 1HGOpPMAIiiiHI Ta0J0-MIKTOrpamH,
IUTH ISl peKJiaMu), BiTpuHH, adimr, Mmiakaty — ToOTO BCEe Te, M0 OTPUMAIIO
3arajpHy Ha3BY — 3aCO0M MacoOBO1 KOMYHIKallii, 1 HAPEHITi TaKl yTHJIITAPHO HEOOX1IH1
Ta TIOMITHI 3aCO0M MICBKOTO IHTEp’€py, SIK CTalllOHAPHI 1 TMEPEHOCHI OTOpOXi,
BKa3iBHI 3HaKW, Tomio. ToMy iX poyib Ayxe crneuudidyHa 1 4YacTo CyNepeuuTb
KOMITO3UINHIN CTPYKTYp1 apXiTEKTypHOTO CEPEAOBHINA MICTa, TAK K BOHH SBISIOThH
co00I0 CaMOCTIHI aKIIEHTHO-JOMIHYIO4l 00’€KTH, sIKi 3a0e3MeuyloTh CYKYIHHM
00pa3 ancam0OJIt0 MicTa.

Dyukyionanvne npusnauenus MA® y npocmopi micma.

B 3anexHocTti 6i0 ¢ynkyionanvhoco npuznaverHs Majl apXiTeKTypHi (Hopmu
MOAUISIFOTE Ha:

- MaJli apXiTeKTypHi crmopyau (MaBUIbHOHU, KIOCKH, 3yMMHHKUA TPOMAJCHKOTO

TPaHCIOPTY);

- oOnmagHaHHS 1Ji BIANOYMHKY (JIaBKH, MAPKOB1 JIaBU, allbTaHKH, MEPTOJIH,

JiXTapi, HapKOBI apKu, 0OJaAHAHHS AUTSIYHUX ITPOBUX MaNaHUYMKIB);

- JICKOPAaTUBHO-TIIACTHYHI (opmu (IekopaTvBHI (OHTaHU 1 OaceiHH, MITYy4HI

NapKOBl BOJOINAJU, MICTKH, MMApPKOBAa MOHYMEHTaJIbHA, JEKOpAaTHBHA, IrPOBa

CKYJBNTYypa, BYJIMYHI Ba3W, Ba3oHU 1 amMdOpH, CaT0BO-MAPKOBE OCBITICHHS,

JiXTapi, Oropoxa, BOpoTa, MEMOpIajbHI CHIOPYAN);

MOHOTPADHA 142 ISBN 978-617-7414-63-5



}[awmoe OKPYKECHUE COBPEMEHHO20 HEAOBEKA Knnuza 2. Yacmp 1

- IH)KEHEpHO-rocnojapchke oOsanHaHHs (TpaHchOpMaTOpHI  MiJCTaHIII],

BEHTWIALIMHI m1aXxTH, Tene(oHH1 OyAKH, TOPTOBl aBTOMATH);

- 3aco0u Bi3yasibHOI 1H(Qopmarlii (CBITIOBI Tabyo, cBiTIOpOpU, OIr-6opaw,

pexkiaMHi Ta iHGOpMAIIHI CTEHAW, JONIKA, BHBICKH, PpI3HOMAaHITHI

iH(opMalIliiiHi yCTaHOBKH, BKa31BHUKH ).

3a mepumopiansnum po3minjeHHAM PO3PI3HAIOTH Malli apXITEKTypHI GopMmu,
SIK1 MPU3HAYEH] JIJISL: BYJIMIIh 1 IJIOI, CKBEPIB 1 MapKiB, MUISDKIB Ta 30H BIJMOYUHKY,
JUI KUTIIOBOI 3a0yZOBH 1 MPOMHUCIOBHUX MHIAMPUEMCTB, a TAKOX IHIIUX TEPUTOPI
MicTa. BoHM TOBWHHI BIAMOBIJATH CBOEMY OTOYEHHIO — apXITEKTYpl >KUTJIOBHX 1
rpoMajICbKuX OyJiBeNb, IPOMUCIOBUX CIOPY[, XapakTepy 3eJeHUX HAcaKeHb Ta
MaciTady BOJHUX MPOCTOPIB. BCi BOHU BUPI3HAIOTHCS MacIITaOHICTIO, TEMAaTHKOIO,
XapaKTepOM iHKEHEPHHX PillIeHb, BAKOPUCTAHUMU Oy liBeIbHIUMHU MaTepianamu [4].

12.2. EBoJiOLifA TEKTOHIYHO-CTHJIEBOr0 ()OPMOTBOPEHHSI.

Cmunvo6i mpakmyeaunsa Mmaaux apximeKmypHux @opm 6 Konmekcmi
icmopuynux cmunie. 1llupoxa HomeHkiatrypa MA® cknanachk ayxe JaBHO, 1 B
OCHOBHOMY CKJIaji MiHIIIa 10 HAIMX AHIB. IX 300paskeHHS MOHA 3HaiiTM y
npaJaBHIX CXIJHUX MEpraMeHTax, 1 y HACTIHHHUX PO3MHUCaX CaKpadbHUX CHOPY/
€runty ta Mexupiuus. KoxHa ernoxa, iICTOpUYHHI Tepioa, camMoOyTHS KyJIbTypa
nonaBasii cBoi MA® y 3aransHuil nepenik. 3okpema, aiasi CtapoJaBHbOro €rumnry
Oynm xapakTepHi Taki ¢irypu, sk obemicku, mutonu. Y Craponmashint ['pertii
BuHaWM I'epmu, mpomisei, naOipuHTH, POpyMHU — BIJKPUTI 1 3aKpUTI, 30KpeMa
ampirearp; y Pumi — tpiymdanbHi apku, KOJIOHH 1 MOHYMEHTAIbHI BIAKPUTI CXOIH,
Bianyku. Y CepenHboBiuYl 3’ IBUJIMCA PI3HOMaHITHI (hOPMHU OrOopoK, Opamu, MICTKH,
BUTI cxoau. B emoxy BimpomkeHHs CBili pO3BUTOK OTpUMaiu (POHTAHM, CaJIOBi
MICTKHM, CKYJBITYypa, JIXTapl, MIAMOIPHI CTIHKH, TMeproju, Imaue. Y TMepioA
KJIACUIIM3MY 3’SIBUJIUCS CTIPABXKHI apXiTEeKTypHO-IaHAmadTHi aHcamOm. SckpaBwii
npukiaa — Bepcanb. Tyt BuxopucroByBaim MA® nis oprasizauii npocTopy
maprepiB 1 HANOBHEGHHS 3MICTOM BOJOWMHUII, JJIS BHSBICHHS OCHOBHOI
KOMITO3UIIIMHOT Oc1 mapkKy, (yankyBaHHs ajneit uyu oopmieHHs andiian. Knacunuszm
npuHic Taki ¢opmu, SK TIOpie Ty, maHayc. B emoxy Oapoko HaOymu
PO3MOBCIOJIKEHH OOCKETH, pI3HI NaBUIbWOHHW, ajbTaHKH, rajepei. Y mnepioj
PO3BUTKY POMAHTHU3My BHHHUK TMEW3aXHUW TapK, a 3 HUM 1 Taki (opmu, SK
OenbBeepy, POTOHIM, IMITallli €JIEMEHTIB MPUPOJM: KacKaau, BOJOCIAIU, TPOTH,
CIIOTJISTAJIbHI T1pKH Ta iH. [7].

Mari apxiTekTypHi (GopMH 1 CbOTOJIHI MarOTh BaromMe 3HAYE€HHS Y CTBOPEHHI
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JaHAmAaPTHOI KOMIO3UIT caxy, MapKy, CKBepy, y 0JIaroycTpoi >KMTIOBOTO pailoHy,
IJIOUIl, BYIWLI, NOPUCATUOHOI AUISHKH, NPUJIIETIUX TEpUTOpid  OyAiBenb
IrpOMaJICLKOr0 LEeHTpYy. Bci 00'exkTn nanamadTHOrO AW3aiHy XapaKTepU3yIOThCs
MIEBHOIO TEPUTOPIEIO, KA MA€ PIZHOMAHITHY KOH(ITYypallito B IIaHi 1 HeUiTKI (Pi3udHi
po3mipu. Bcil 11 TepuTopii 3a3BUYall SBISIOTH COOOI CYKYIHICTh POCIHUHHOCTI,
BOJHHUX MPHUCTPOIB, MaUX apXiTEeKTypHUX (OpM, MaillaHYMKIB PI3HOMAHITHOTO
(YHKITIOHATBLHOTO TpHU3HAaUYCHHs. ['0JIOBHE 3aBAaHHS B iXHbOMY (OpMYyBaHHI — IIe
BUSABIICHHS  XYJOKHBOTO 00Opa3y JIaHOTO CEepeJOBHINA, IO JOCATAETHCA
BUKOPHUCTAHHSIM MPUHOMIB apXiTEeKTYPHOI KOMITO3UIIiT [2].

Komnosuyisa (Bia TaTUHCHKOTO cOMpOsitio — CYpsiAHICTb, TOOY0Ba, CTPYKTYpa)
— 1€ 3aCi0 PO3KPUTTS 17eHHO-XYI0KHBOTO 3MICTy TBOpY. be3 3HaHHS 1 IPaBUILHOTO
BUKOPUCTAHHA MPUHIUIIB KOMIIO3UII HEMOXXJIMBO BHUSBUTH TBOPUUH 3alyM.
ApximexmypHa Komno3uyis - 1e 3aKOHOMIPHE 1 ONTHUMAaJbHE TMOETHAHHS O0CATY 1
MpPOCTOPY B €IUHY TapMOHIWHY CHCTEMy, IO BIiANOBiAa€e (YHKIIOHATLHUM 1
€CTeTUYHUM BUMOTaM. JI0 OCHOBHMX 3a/1a4 apXiTEKTYPHOI KOMIMO3HIIIi BITHOCSATHCS:
oprasizaifisi 00'eMiB 1 MPOCTOPIB y BIAMOBIZHOCTI 3 (PYHKIIOHAIBHUM IPOLECOM;
rapMoHiiiHe 00'€THaHHS 1 MIANOPSAAKYBaHHS 00'€My 1 IPOCTOPY B LIIICHY CUCTEMY,
[0 BOJIOJII€ TIO3UTHUBHUM E€MOIIIWHUM BIUIMBOM Ha JIOAUHY. Jlanowagmua
KOMno3uyiss — 1€ MHUCTELUTBO PO3MIIICHHS Ha JaHId TEepUTOpil PI3HOMAHITHUX
CJIEMEHTIB i1 CTBOPEHHS KOMGMOPTHOTO CepenoBuia 3a (PyHKI[IOHATIBHUMH,
€KOJIOTIYHUMHU 1 €CTeTUYHUMHM BUMOTaMu. BOHa BHCIIOBIIOETECS B PO3MIIICHHI
CIOpYA, MaJUX apXiTeKTypHUX (OopM, POCIUHHOCTI, BOJHHUX IMPHUCTPOIB,
MalJJaHYMKIB, B Oprasizaiii pyxy, pO3MEXYBaHHS TEpUTOPii HA YACTHHH, B
MIPOTIOPIIAX OKPEMHUX YaCTHH, PO3Mipax BCiX €JIEMEHTIB, BXIJHHUX B CKJIaJl JaHOI
TepuTOpli Ta il OCHOBHOrO B3a€MO3B'A3Ky. JlaHAmagTHa KOMIIO3WIIST BU3HAYaAE
BUKOPHCTAHHS BCiX 3aC00iB JaHAIaGTHOTO Au3ainy [8].

[Ipu BBeAeHHI MalUX apXITEKTypHUX (OPM Yy 30BHIIIHIA OlaroycTpii micta
CJIII BpaxOBYBaTH, IO BOHM MAarOTh ICTOPHYHI OCOOJIMBOCTI PO3BUTKY, BIAMOBIIHI
MOCJIIIOBHI €Taly PO3BUTKY OYAIBHHUIITBA, HECYTh B COOl PUCH ICTOPUYHUX €MOX 1
B1JI00pa)KaIOTh CTHJIOBI O3HAKH 1X KYJIbTYPH.

BpaxoByroun cywyacHi 1HAYCTpiaJibHi ~MeToad  OyAIBHULITBA, CHCTEMa
30BHINIHBOTO ~ OJIATOYCTPOIO TMOBHMHHA BIgoOpa)kaTH CydacHI TEHJICHIT B
MOJIeTtoBaHHI (hOpM BHUPOOIB MPOMUCIOBOI MISUIBHOCTI 1 Mepen0avyuTd MOKIUBOCTI
PI3HOMAaHITHHX PIIIEHh HA OCHOBI BUKOPUCTAHHS TUIIOBUX €JIEMEHTIB 0JIar0yCTPOIO.
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12.3. TIlpaBoBi Ta HOpPMaTHMBHIi BHMMOIM [0 TNPOEKTYBAHHSI MAaJHX
apxiTeKTypHHX (opM.

Po3MimeHHs: Manux apXiTeKTypHHUX (OpM 3IHCHIOETHCS BIAMOBIIHO 10 3aKOHY
VYkpainn Ne 2807-15 “IIpo OmaroycTpiii HaceleHUX MYHKTIB® (pelakiiis BiJ
17.01.2017 p.), B sKOMY TakO BH3HAY€HO TEPMIH ‘“Maya apxiTekTypHa (opma”. Ile
€JIEMEHTH JIEKOPATUBHOTO YM I1HIIOIO OCHAIIEHHS 00’€KTa 0JIaroycTporo, 0 SKUX
HaJeXKaTh: ajJbTaHKW, MABUIBHOHM, HaBICH; MapKOBI apku (apkaau) 1 KOJOHU
(KosoHa/AM); BYJWYHI Ba3H, Ba3oHU 1 amOpH; JIEKOpATHBHA Ta IrpoBa CKYJIBITYpA;
BYJIMYH1 MeOJIi (J1aBKH, JIaBH, CTOJIN); CXOH, OaTIOCTpaIu; MapKOBl MICTKH; OTOPOXKI,
BOpoTa, TIpaTtu; iHdOpMaliiHI CTEHAMW, JOIIKH, BHUBICKH; IHII €JIEMEHTHU
0JaroycTporo, BU3HAYEHI 3aKOHOAABCTBOM. PO3MilllEHHS MajuX apXiTeKTYypHHUX
(dhopM 3I1IHCHIOETHCS BIAMOBITHO JI0 IILOTO 3aKOHY 3a PIIICHHSAM BJIACHHMKA 00’€KTa
0J1aroycTpoIo 3 JOTPUMaHHIM BUMOT 3aKOHO/IaBCTBA, JEP>KaBHUX CTaHJIAPTIB, HOPM 1
npasui [4].

KinpkicTh po3MilllyBaHUX MaluX apXiTeKTYpHUX (HOpM HEOOXiJHO BH3HAYATU B
3QJIKHOCTI BiJl (PYHKIIIOHAJILHOTO MPU3HAYCHHS TEPUTOPIl 1 KIIBKOCTI BIJBiTyBadiB
Ha LIA TEpPUTOPii, KOPUCTYIOUUCHh TAKUMHM MPUHLMIIAMHU: €KOJOTIYHICTh, Oe3leKka
(BIACYTHICTb TOCTPUX KYTIB), 3PYYHICTb B KOPHUCTYBaHHI, JIETKICTb OYMILIECHHS,
MPUBAOMBUY 30BHINIHINA BUTIISA [2].

OOnamHaHHS IITYYHOTO 1 JEKOPaTUBHOTO OCBITJIEHHS MOBUHHO OyTH
Oe3neuyHruM, HaJiiHUM, JIETKUM B eKCIUTyaTalli Ta €HEPreTUYHO EeKOHOMIYHHM.
3arajibHa TEHJICHINS 1O €HEPro30epekeHHs 3HAXOJIUTh CBOE BiJOOpaKe€HHS 1 B
OCBITJICHHI, a/pKe€ Ha 3MIHY 3BHYAHUM JlaMIlaM pPO3KapIOBaHHS TPUXOJAThH
eHepro3oepiraroui Jpkepena OCBITJICHHS. 3O0BHINIHE IITYYHE OCBITJICHHS MicCTa
OJIHOYACHO BHUKOHYE €CTETHYHY, €KOJOrIYHY ¥ €KOHOMIUHY (YHKIi, TOMY IO €
OJHUM 3 HaWBAXKIUBIIIMX €JIEMEHTIB HOro OJaroycTpord Ta apXiTeKTypHO-
XYJI0XXHBOTO OohopmiieHHs. 3a0e3nedeHHsI CBITIOBOT0 KOMGOPTY y BEHiIpHIH 1 HIYHHIMA
yac JIOCATAEThCS 3a PAXYHOK  pAIllOHAIBHO OOpaHUX KUIBKICHUX M SKICHHUX
XapaKTePUCTHK  MITyYHOTO OCBITJICHHS, IO  pErjaMeHTYITbcs Hopmamu [1].
BenukuMm € eCcTeTUYHMII BIUIMB OCBITJIIOBAJIBHMX YCTAHOBOK HA HIYHE U JICHHE
00ryys MicTa. YHOUI MiACBIYYBaHHS OyJIMHKIB, aHCAaMOJIIB 1 MaM'ATHUKIB TOJIMIIY€E
iXHIM apXiTeKTYpHUU BUTJISAJ 1 CHPUATIUBO BIUIMBAE HA I1XHE CIPUUHSTTS.
KoHcTpyKilis CBITWIBHUKIB TOBHMHHA 3a0e3leuyBaTH BHKOHAHHA iX (YHKIIIH
IPOTITOM TPUBAJIOI €KCIUTyaTallii 0e3 3MiHM iX CBITJIOTEXHIYHUX BJIACTUBOCTEH IIpHU
HAWOUIBLII TPOCTOTI 1, OTXKE, HaWMeHHIN BaprocTi gorisany. KoHcTpykiis
CBITWJIbHMKA TIOBMHHA 3a0e3ledyyBaTH HE TUIBKM HEOOXIJTHUM  XapakTep
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CBITJIOPO3IOIiTY, ajie 1 Horo CTIMKICTh y Yaci.

BucHoBkwm.

Benuke 3HadeHHs JUisi CTBOPEHHS KOMGMOPTHHX YMOB MPOXHBAHHS MICHKOTO
HACeJIeHHsS Ta HaJlaHHS OKPacH MICTY MalOTh €JIEMEHTH 0JaroycTporo: O3eJICHEHHS,
Madi apxXiTeKTypHi (QOpMH Ta apXiTeKTypHO-AeKopaTuBHe odopmieHHs. Bpamo
pO3TalllOBaHi, BMUJIO MOEAHAHI MDK CO0OI0 Ta 3 OTOYEHHSM BOHHU 3aBEpIIYIOTH
apXITeKTYpHUH aHCcaMOJb MiCTa, MOKPANIyIOTh WOTO BUTJIAI, JAIOTh MOKJIUBICTH
YHUKHYTH OJTHOMAHITHOCTI Ta HEBUPA3HOCTI MickKoro cepeaopuina [1]. XKogne micto
He o0xomuTbcst Oe3 7aB, ypH IS CMITTA, KIOCKIB, TaBUILHOHIB, AUTIYUX Ta
CHOPTUBHMX MaWJIaHYUKIB, 3YINUHOK TPOMAJCHKOIO TPAHCHOPTY, a Oyab-sKa
TEPUTOPIsl MICTa BUIJIAJIA€ HE3ATUIIHOIO Oe3 sCKpaBUX adill, JOPOXKHIX 3HAKIB,
OTOpO’K, JaB, CKYJbNTYp Ta iH. Bci 11 cmopyaud BXOAsITh 10 TOHATTA ‘‘maia
apxiTekTypHa (Gopma”, BOHH € Ba)XJIMBOIO 1 HEBIJI'€MHOIO YaCTUHOIO 0JaroycTporo
MICBKMX TEPUTOpIA, 1 TPH BMIJIOMY iX BHUKOPUCTaHHI, J03BOJISIOTH 1CTOTHO
30arauyBaTH apXiTEKTypHO-€CTETUYHUN BUIJISA MICTa HaBITh NPU OOMEKEHUX
MOJKITUBOCTSIX Cy4acHOI TUTIOBOI 3a0y/10BH.
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T'JIABA 13. DOI: 10.30888/2663-5569.2019-02-01-008
JAEKOPATUBHO-IVIACTUYHI ®OPMU MICBKOI'O CEPEJOBHUIIIA

Beryn

Miceke cepenoBuilie POPMYEThCS POKAMH, ACCATUIITTAMH, CTOJTITTAMH. BoHO
30epirae MUHYJE 1 JEMOHCTPYE TEIEPIITHE, BIUTUBAE HA CYCILUIbHY IMCHXOJIOTIIO Ta
dbopmyBaHHsS JrOJCBKOT ocobucTocTi. KokHa emoxa 3ajguinae B MICBKOMY
CepEeJIOBUILI CBOI CIIJU, JOJAIOYM MICTAM XapaKTepHICTh, HEMOBTOPHICTb, 3 SKUX
dbopmyeThCs X MPUBAOJIMBICTh Ta XYIOXKHINH o0Opa3 [2]. Mami apXiTekTypHi Gopmu
(MA®) — ue cnopyau, MpU3HAYEHI Uil apXITEKTYpHO-TUIAHYBaJIbHOI OpraHizamii
00’ekTiB JaHAmMAPTHOI apXITEeKTypH, CTBOPEHHA KOMMOPTHOTO BIANOYMHKY
MEIITKAHIIIB, JIJAHAA(THO-€CTETUYHOTO 30araueHHs TEPUTOPII B IIIIOMY.

13.1. CapoBo-gexkopaTuBHa MiacTuKa. CKYJIbOTYPHA MJIACTHKA

B o6mamTyBaHHI MICBKUX HPOCTOPIB (BYJHIIb, IJIOL], CKBEPIB, CaAiB 1 MapKiB)
IIMPOKO 3aCTOCOBYIOTHCS  00’€KTH, O€3MOCepeHbO IMOB’A3aHl 3 BUKOPUCTAHHSIM
JCKOPAaTUBHUX Ta YTWIITAPHUX BIIACTUBOCTEH BOJH, SK BAXKJIMBOTO EJIIEMEHTY
XYJ0’)KHBO-€CTETUYHOI ~ OpraHizaimii Ta TOJIMIIEHHS MIKPOKIIMAaTy MICHKOTO
cepenoBuma. Jlo mux oO0’€KTIB HaleXaTh HalekKaTh (POHTAHH, IITYYHI BOJOUMH
(Bomomaau, III03M, KacKau, rpebJil TOIO).

Caooso-napxosa ckynibnmypa — 11€ p13HOBUJ] TUIACTUKH, 10 MPU3HAUYEHUHN I
037100JICHHSI CajiB 1 MapKiB, BIH Ma€ JIEKOPATUBHUM, MOBYAILHUM, MEMOpPIaTbHUMI
XapakTep, a TaKOoX JaBHIO 1 CTaly TPAJWIiI0 B MHUCTENTBI 3axigHoi €Bpormu.
CkynplTypa € Bi3yaJIbHUM IEPEXOJOM BiJI BEIMKOTO pO3Mipy OYIiBENlb 1 POCIHUH
napky 0 MacuITady 3BUYaHOI JTIOAMHU.

@oumanu — WITy4HI BOJHI CHOPYIM HaWpI3HOMAaHITHIIIUX (OPM, cepell SKHX
HaANOUIBIIOr0 MOIIMPEHHSI HAOYIM CTPYMEHEBI Ta CKyJIbNTYpHI QoHTaHu. ByBaioTh
K MPOCTOi JIAKOHIYHOI (QOopMH, TaK 1 CKJIaAHI OararocTpymeHneBi (oHTanu. B
XYJI0)KHBO-€CTETUIHOMY O(OpPMIIEHHI MICT IIHUPOKO 3aCTOCOBYIOTH KOJHOPOBO-
My3W4YHl CTpyMEHEBl (OHTaHW, B SIKUX TOJABAHHS BOJIMU CHUHXPOHI3ZYETHCA 3
MY3UYHHM O3BYYEHHSIM Ta 3MIHOIO KOJIbOPIB BOJHUX CTPYMEHIB.

[Topsia 3 TpaguuiiHUMH ciOcOOaMH Ta MPUHOMAMU 1X MPOEKTYBAaHHS, aKTUBHO
BHHUKAIOTh HOBI (OpMH, OAHA 3 TEHJCHIIA — CHHTE3 1 IOEIHAHHS B €IUHUUN
JTU3allHEPCHKUN  €JIEMEHT PI3HUX, I1HKOJM JaJIeKUX OJIUH BiJl OJHOrOo 3a
(GYHKIIOHATPHUM TPU3HAYCHHSM, €JIeMEHTIB (TOAWHHUK-(POHTAH; KOMILJIEKCHA
iH(dopMaliiiHa yCTAaHOBKA, 1110 JI03BOJIAE€ Kpalle OPIEHTYBATUCh B MICTI; 3’€HAHHS
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OropoXi 3 TOProOBUM KIOCKOM; Ha IUJIOIIAX 3 SBJISIOTBCS TEJIeeKpaHW, UIO0
pPO3MOBINAIOTh MPO TOIi, AKI BiIOyBalOTbCS B IHIIMX MICTaX; aBTOMATH JIJIs
IPOCIIyXOBYBaHHsI My3UKH, Toio) [1; 2].

Micoki mani apximexkmypui ¢popmu 3a po3mipamMu EpPeBaKHO OLTBIT HIXK 1HII,
iX TemaTHKa € PI3HOMAaHITHOIO Ta 3yMOBJIEHA CKJIAJHICTIO rocrnoaapctsa micra. Jlo
Takux (OopM Hajexarb: (HOHTAHM, IITAXETH OTOPOXK Ta MaparneTiB, KPUIIKU JIIOKIB,
PEUITKH KOJOJSI31B, 3JMBOBHX CTOKIB, OCBITJIIOBaul, MaBIIbHOHW Ha 3yMUHKAaX
MICBKOTO TPaHCHOPTY, TOPTOBI KIOCKH, TaKCO(OHH, JaBH Ta 1HINI MPEIMETH MiClb
BIJIMOYMHKY, peKkyiama, 1HGOpMaIliiHI MOKaKYMKUA, (HOHTAHUUKH JJISI MUTTS TOIIO.
Miceki Mami apxiTekTypHI (OpMHU IEPEBaKHO BUKOHYIOTh 3 OETOHY, 3aJ11300€TOHY,
CKJIa, IPUPOJTHOTO KaMEHI0, LIeTJIU, KepaMmiku Ta iH. [13].

Ilapkoei mani apximexkmyphi ¢opmu wmaioTh 00’€IHYBaTH JIOJUHY 3
npupooro. 1li Gopmu Ginbll JeKOpaTUBHI, HA BiAMiHY Bij iHIMX. IX BUKOHYIOTH Yy
MO€JHAHH] 3 MPUPOJHUMH MaTepiajllaMd Ta 3eJIEHUMHU HacaKeHHsIMH. [Ipuxmamom
Takux (OpM MOXYTh OYTH JIaBH, aJIbTaHKH, MEProJid, TPeibsixki, (POHTAHU Ta iH.
CraBku, OaceliHu 1 (OHTaHM 3aBXKIM Majdu HeaOWsKe 3HAUEHHS MPU CTBOPEHHI
apXiTEKTYpHUX aHCaMOJIiB MicTa, OCOOJMBO MpH IJIaHYBaHHI MICBKMX MapKiB Ta
CKBEpiB. AJie pa3oM 3 €CTETUYHHMH BIIACTUBOCTSIMH, BOHM MAarOTh 1 YTHIITapHi, a
caMe: BOJHI CIIOPYJU IMOKPAIIYIOTh MIKPOKJIIMAT Ha MPWIECTIUX TEPUTOPISIX, TOMY
OJIHUM 3 TOJIOBHHMX 3aB/laHb, SIKI CTOSITh IMepes 1HKeHepaMH-OyIiBeTbHUKAMU IO
BJIAIITYBAHHIO MaJlUX AapXITeKTYpHUX GOpM — 1€ MO€JHAHHS Ta Y3TOJKEHHS
IH)KCHEPHO-TEXHIUHUX 1 apXITEeKTYypHO-IEKOPAaTUBHUX BiacTuBocTeil. HeoOximHo
MPOEKTYBAaTH 1 BJAIITOBYBAaTH €JIEMEHTH Tak, MO0 11 JBI OCOOJMBOCTI HE
CyIIepeunIIN OJ[Ha OHIH, a HAaBNAKK — FTaApMOHINHO MOEIHYBAJIUCh.

Jlo canoBUX Mmanux apximekmypHux ¢hopm BITHOCATH JaBU, CTOJIM, CTUIBII,
Kpicia, TEHTH, Tnapacomi. JleKkopaTuBHI €JIEMEHTH BIJIPI3HAIOTHCS BEJIHMKOIO
PI3HOMAHITHICTIO, HAlpUKIaJa, Ba30HU JJIsl KBITIB MOXYTh OyTH Oylb-sKoi (opmu,
PO3Mipy, BUTOTOBIISIIOTHCS 3 KEPAMIKU, METaIly, IJIACTUKY, O€TOHY, KaMeHro. [leski 3
HUX MOEJHYIOTh y COO1 €JIeMEHTH CKYJIBITYPHU Ta BUTJISAIAIOTh, SIK CIIPaBXKHINA BUTBIP
mucrenrBa. Jlo nexkopatuBHux MA® TakoX BITHOCSATH OTOPOXKI y BHUIJISIAL
CYLIUIBHOTO TMapKaHy, HI0 MNPUXOBYIOTh TEPUTOPiIO, TaK 1 JIErKI OTOPOXKI, MIO0
BIJIOKPEMJTIOIOTH CaJl BiJl TOPOIY, CTEXKKY BiJ KIyMOHU, TBOPUK BiJ 30HU OapOeEKro.
BHyTpiH1 0ropoxi ciiy>kaTh JUisl Bi3yaJIbHOTO MOJALUTY OKPEMHUX 30H MPUOYIMHKOBOI
TEpPUTOPIi 1 HalyacTIilIe CHOPYKYIOThCS 3 JiepeBa a0 MeTany y BUTJISAI aXXKypHUX,
JOCHUTD JIETKUX KOHCTPYKIII 3aBBUIIKK HE O1JIbllIe METpa.

30BHIIIHIN OMaroycTpiii MOBHHEH 3a0e3neuyBaTH KOMIIO3MIIMHY 1 CTHIIbOBY
€IHICTh LMX NPOCTOPIB MPU HEOOXITHIA XYJOKHIM PI3HOMAHITHOCTI, TOMY HpH
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BUPIIIEHH] MUTaHb PO3BUTKY MPOCTOPOBOI CTPYKTYPH MICTa, a TaKOXK (POPMYBaHHS
KOMIO3UIIIT MICHKUX aHCaMOJIiB, CJIi1 BpaXOBYBATH, 10 TaKi €IEMEHTH 30BHIIIHBOTO
0JIaroyCcTporo, SK Majl apXITeKTypHi (QopMu, IO CHPHUAIOTH KOMITO3UIIHHIN
LUTICHOCTI, MacIITabHOMY  CIIBBIIHOIICHHIO, 1HAUBIAYaJbHOCTI 30BHILIHBOTO
BUTJISIY MicTa [1; 14].

JlekopaTUBHI MaJli apxiTeKTypHI (OpPMU HE 3aBXIU MICTITh MPAKTUUYHY
GyHKINI0, OHAK 0€3 HUX HE OOXOIUTHCS MaiKe KOJCH JIaHAmAapTHUN au3aiiH-
MPOEKT. BOHU MOINSAIOTHCS HA crmayioHapHi ma nepeHoCH.

CkynbnTypa — TPUBUMIPHE 300pakeHHs, (POPMU SIKOTO PO3MIIICHI B pealbHOMY
npoctopi. BigHOCHO mpocTopy iICHYIOTH JABa BHIM CKYJBITYpHU: Kpyria, 0o0’€eMHa
CKYJbIITYpa 1 penbed. Penbed — 11e onykiie cKyIbnTypHE 300pa)KeHHS Ha TUIOIIMHI,
oOepHEHE [0 IJsilaya OJHIEI0 CTOPOHOIO, BOAHOYAC O0’€MHY CKYJIBITYPY, MOKHA
001iiTH 31 BCiX cTopiH. CKyJbNTYpa PI3HUTHCS 3a MPU3HAYCHHSM: MOHYMEHTAJIbHA,
CTaHKOBa Ta JeKopaTHBHA. J{eKOpaTMBHO-MOHYMEHTaJIbHA CKYJBITYypa MpHUKpaliae
MICBKI MapKu, oI, ¢hacaau, GpoHToHU OyAiBEIb, FPOMAJCHKI Ta MAPKOB1 CIIOPY/IH.
Bona TicHO moOB'A3aHa 3 apXITEKTypoOlO, 3 OTOYEHHSIM 1 BKJIIOYA€ BCl BUAU
CKYJIBIITYPHOTO 03/100J1€HHS OYUHKIB, SIK 3CEPEANHU, TaK 1 30BHI: CTaTyi HA MICBKUX
MOCTax, Ipynu Ha (acagax OyiiBesb, B HilllaXx abo mepea mopTaioM, penbedu 1 T. 1.
MoHyMeHTaJIbHO-ICKOpPAaTUBHA  CKYJIBIITYpa BUPINIYE BENUKI  11eiHO-00pa3Hi
3aBaaHHs. CKyJIbITypa PO3BUBAE 1 TIOSICHIOE 17I€10 1 MPU3HAYCHHS CIIOPYIH, B TOM XKe
Yac MOCUJTIOIOYH 3BYYaHHS apXITEKTYPHUX (HopMm.

Y  MOHYMEHTalbHO-IEKOPAaTHUBHOI  CKYJBNTYPH BEJIMKE 3HAYEHHS Mae
MPOMOPIIINAHICT, MAclITa0IB 1 CIHIBBIJHOLIEHHS OOCSTy Mam'siTHUKA 1 MpPOCTOpY, B
AKOMY BIH TocapkeHHd. [0 MOHYMEHTaJbHO-IEKOPATHBHOI  CKYJIBOTYPH
BIJTHOCUTBCS 1 CaZ0BO-MIAPKOBA CKYJBITYpa: cTraryi, 0I0cTH, OHTAHU, TEKOPATUBHI
Ba3u. O0’emMHa CKynbOTYpHA opMa OyIYETHCS B pealbHOMY MPOCTOPI 3a 3aKOHAMH
rapMoHIii, PUTMYy, PIBHOBAarW, B3a€MOIl 3 HABKOJHUIIHIM apXITEeKTypHUM a0o
MIPUPOJHUM CEpPEIOBUIIEM 1 Ha OCHOBI aHATOMIYHOI OCOOJMBOCTI Ti€i YM 1HIIOI
Mojeni [4].

CkynbrTypa 300pa)kye TOJIOBHHM YHHOM JIFOJIMHY, PiJAIIE€ TBApWH, il TOJOBHI
KaHPU — TOPTpEeT, ICTOpUYHI, MOOYTOBi1, CHMBOJIIYHI, AJErOPUYHI 300paKEHHS,
aHIMAJTICTUYHUN JKaHp. XyJO0XKHBO-BUPA3HI 3acOo0M CKyIbOTYpu — moOymoBa
00'eMHOi (hopMH, TIIACTUYHE MOJIETIOBaHHS (JIiMKa), po3po0Kka cuiyety, (hakTypH, y
JESIKUX BHIIAJIKaX TaKOX KoJbopy. OCHOBHUI XyIOXHIM 3aci0 CKyJIbIOTypuU —
peanbHUN JOTUKOBUN 00’€M, KOJIp 3aCTOCOBYETHCS y HiM OOMEXKEHO Ta YMOBHO.
Kamine Ta gnepeBo mOTpeOyrOTh BEIMKOTO Yy3araJlbHeHHs, OpoH3a Ta Mijb
J03BOJISIFOTH HEBENHUKY JleTamizaiito. MapMyp Mae BIACTHBICTH MOTJIMHATH CBITJIO Y
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cebe, BiJ] 4OTO CKIAIAETHCS BPAKEHHS, 1[0 CKYJIBITYPa CBITHTHCA.

BinburicTs  CKyABOTYpHUX KOMIIO3MIIM MPAKTUYHO HE TMIJACBIYYETHCS, B
pe3yJbTari, 3 MiCbKOT0 IPOCTOPY BUITAIAt0Th 11Tl ()parMeHTH, 3/1aTHI 1 B TEMHUN 4ac
MpUBEpPTATH yBary, OyTH MiCLIeM 3yCTpiuel, IporyisiHOK. JlekopaTuBHE OCBITICHHS
OyIMHKIB, CKYJIbNTYpH, (OHTAHIB 1 OaCEHHIB 3aCTOCOBYIOTh JJISI BHSBIICHHS
HaWKpalyux ICTOPUYHUX, aPXITEKTYPHUX 1 CKYJIBOTYPHUX 00’ €KTIB MiCTa.

Ha cecii KuiBchbkoi Micbkoi panau, pimieHHAIM Bigx S5 kBiTHa 2012 poky
N 385/7722 3artBepauwiu IUIbOBY HpOrpaMy 30BHIIIHBOTO OCBITJIEHHS MicTa IS
MOKPAIIEHHSI HIYHOTO BHIJIAAY MICT, iX TYPUCTHMYHOI Ta 1HBECTHIIHHOI
npuBabauBocti. [Iporpama cnpsiMoBaHa Ha 3a0€3MEUYEHHSI €CTETHYHO MPUBAOIMBOTO
Ta SKICHOTO 30BHIIIHBLOTO OCBITJICHHS BeuipHboro KueBa, xoMdopTHOro s
MEMNIKaHIIB 1 rocteil micra. Ilporpama mnependavae MOCTaTHIO THYYKICTh, SKa
J03BOJIUTh AJCKBAaTHO pearyBaTd Ha I[IBUIKOIUIMHHUNA TEXHIYHUN TPOTpec
OCBITJICHHSI Ta ONEpPATUBHO BPAaXOBYBaTH HOBI apXITEKTypHO-XYJI0XKHI TEHACHLI]
3a0y/IOBM MiCTa MPOTATOM TPUBAJIOro 4acy. BoHa BHMKOHaHA BiJNOBIIHO 1O BUMOT
YIHHOTO 3aKOHO/IABCTBAa YKpaiHU Ta BPaXxOBY€ €BPOINEHChKI BUMOTH J0 30BHILIIHHOTO
ocBiTJICHHS MicT [15].

13.2. Poab cBiTJya i KOJILOPY B AU3aiiHi JeKOPATUBHO-IIACTUYHUX (hOPM

Konip B pykax nuszaiiHepa € MOTYKHHUM 3aCO00M y CTBOPEHH1 XYIO0>KHBOTO
o0pa3y eMOIIIifHO BIUTMBATH HA JIIOAWHY. 3a JIOMIOMOTOI0 KOJIbOPY MOKHA 301TBIIUTH
a00 3MeHIIUTH 00’eM (OpPMHU, CTBOPUTH BITUYTTS Terja abo XOJody, OpraHizyBaTH
dbopmy abo 3pyiHyBatu ii. Benuke 3HaueHHS Mae KOdip y JAEKOpaTuBHiN 0OpoOIi
MMOBEPXOHb 1HTEP €piB, CTBOPEHHI HOro oOpasy. YTwiiTapHe 3HA4eHHS KOJLOPY B
TU3aiiHl  1HTep’€pa BHU3HAYAETHCS MOTO 3IOHICTIO BIAI3EPKAIIOBATH COHSIYHI
npomeHi. CBitiio, ¢opma Ta KOJip HajdexkaTh JO HAWTOJOBHIMIMX 3aco0iB
dbopMyBaHHS  XYJOKHBOTO  00pa3y  MPEAMETHO-IIPOCTOPOBOTO  CEpPEIOBUIIIA.
EdexTuBHiCTh  3ampoeKTOBaHUX MalUX apxXITeKTypHux (opm mnepeadaydae
BpaxyBaHHSl FapMOHIITHOTO B3a€MO3B’SI3KYy BHIIE3a3HAUYEHUX UYHWHHUKIB, SIKI B CyMI
BUSIBJISIIOTh  JIMHAMIKy TMPOCTOPY, HANPYXEHICTh AapXITEKTYpHOI IUIACTUKH Ta
IHTEHCUBHICTh KOJIOPUCTHKH, BHUCTYNAIOTh (PAKTOPOM €THOCTI CEpeIOBHIIIA,
CIPUSIOTh CTBOPEHHIO TIEBHOTO HACTPOIO Ta €MOIIIHHO BIUIMBAIOTH HA JIIOIUHY.

dopMa 1 KOJIp BUKOHYIOTH JBlI HaWOUIbII HaWBaXIUBINI  QYHKIIIL
COPUMHATTSA: BOHM TIE€PENalOTh BHUPA3HICTh 1 JIO3BOJIAIOTH, 33 JIOMOMOTOIO
3iCTaBJCHHS 00 €KTIB 1 MOAIN, OTpUMATH MPO HUX TEBHI 3HAHHS. 3a JOMOMOTOIO
KOJIbOPY, MOKHA JOCATHYTH OUIbII €KCIPECHUBHOTO BIUIMBY Ha JIIOJIMHY, HIXK 32
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nonomororo Gopmu. OnHak dhopma € 61kl eheKTUBHUM 3aCO00M KOMYHIKAIIi, HIXK
komp. Komip € omHuM 3  HaWBaXJIMBIKMX  3ac00iB  KOMIO3MIIIITHOTO
dbopmoyTBOpeHHs. BiH Mae Baromuii BIUIMB Ha MPOIEC CIPHUUHSITTS CEHCOBOTO
3MicTy ¢GopMH, 1I OKpPEMHUX EJIEMEHTIB Ta MPEeIMETHO-IPOCTOPOBOIO CEPEIOBHUIIA
3arajoM. 3aco0M yTBOPEHHS KOMITO3UIlIi 3a JOIMOMOTO KOJhOPY: KOJIPHUH TOH,
CBITJIOTA, HAaCHYEHICTh, (AKTYpHICTh, MCUXO(}I310JOTIYHI YMHHUKH. Y KIHIEBOMY
MiJICYMKY, HEe TUIbKH BJIACHE F€OMETPUYHI Iporopliii, aie i dopma, dhakTypa, KoJip
Ta CHUCTEMa OCBITJIICHHS 3YMOBJIOIOTH CHPUMHSATTSA MEBHOTO O0’€KTa, IHTEp €py UM
apxiTekTypu. OYyHKIIOHAIbHI, KOHCTPYKTHUBHI Ta €CTETUYHI SIKOCTI B apXiTEKTypl Ta
AU3aiiHI TICHO B3a€MOMNOB’s3aHl. ApPXITEKTYpHUI 3aAyM MOBHUHEH BTUIIOBAaTHCH
OJIHOYACHO B MartepiajibHIN (opmi, Koapopi Ta mojayi cBiTiaa. Cepea OCHOBHUX
3ac001B apXITEKTypHOT KOMIO3MIII: apXITeKTOHIKa, MacmTad, MpOMnopiii, PUTMIUHI
BI/IHOILICHHS, TUIACTHKA, (pakTypa Ta Koaip [3].

13.3. Ob0aagnanua s BianoyuHky. MaTtepiajau BUTOTOBJIEHHS

Enemenramu MA® mapkoBUX 4d cajoBUX MEOJIIB € JIaBU, CTOJH, CTUIBII,
Kpicia, TEHTH, Mapacoii, Ba3oHU. CTUIBOBI, a00 apXiTEKTYPHO-XYIOKH1 PIIICHHS
moa0 ¢opMmu JiaB, Marepially, pO3MIpiB BU3HAYAIOTHCS 3aJIEKHO BIJ MICHSI iX
pO3MIlIEHHA: Ol JKUTJIOBOI Trpynu OYyIWMHKIB, Ha MalJAaHYMKax BIJIMIOYMHKY,
IUTSYNX, CHOPTUBHUX, 1 TOCIOAAPCHKUX MalJaHYMKaX, Ha TOJOBHHX Ta
APYTOPSIAHUX ajesiX TOmo. Tak, 3riIHO LBOTO MPHUHIMITY MPOEKTYBaHHS, JIaBU, IO
PO3MIIIYIOTBCA Ha JUTSYMX MalJaHuMKax, TMOBUHHI MaTH OpUTiHaIBbHI (opmu,
HaIPUKJIIA]], 3 BUKOPUCTAHHAM 300MOP(GHUX MOTHUBIB, a00 MEPCOHAXKI] TUTSIUNUX Ka30K.
[Tpu mpoexTyBaHHI JIaB JUIsl MaIaHYHNKIB BiAMIOYUHKY, CHOPTUBHUX, TOCIIOAAPCHKUX,
CIpalbOBY€E€ NPUHLHUI (YHKIIOHATI3MY, MPH SKOMY BHKOPUCTOBYIOTH HEIOPOTY,
MacoBYy, IIA0JOHOBY MPOJYKIIIO, sIKa HE Ma€ BUPAXEHOT €CTETUYHOI 1 XYI0KHBOT
miHHOCTI. [Ipu mpoekTyBaHHI JiaB, 3aJIE)KHO BiJ] IX MPU3HAYCHHSI, BA3HAYAIOTh opMYy,
pO3MipH, MaTepiall JJisl BATOTOBJICHHS 1 KOJIip. Y BCIX BUIAJKaX JaBU MOBUHHI OyTH
HacamIiepes] 3py4YHi B KOPUCTYBaHHI, MPOCTI 32 POpMOIO, a iX KOJIp MAaE OPTraHIvHO
JIOTIOBHIOBATH 3arajibHe KOJIbOPOBE BUPIIICHHS HABKOJMIIHBOI 3a0ynoBu. Kpim Toro,
BOHM HE MOBHUHHI OyTH TIOPOTMMH, a iX BUTOTOBJICHHS TPYJIOMICTKUM. BeTaHoBIEeHHS
7naB nependayaroTh, SIK MpaBUIIO, HAa TBEPJl BUAU MOKpUTTS abo (yHmameHT. VY
30HaX BIJIMIOYMHKY, JIICOMApPKax, OUTIYMX MailaHYMKaxX JaBU BCTAHOBIIOIOTh HA
«M'SIK1» BUJIU TOKPHTTS [4].

Jlnst  30upanHa TIOOYTOBMX BIIXOJIB HA BYJIWIAX, IUIONIAX, O0'€KTax
pekpeallii Tpeba Ta 3a0e3MeYeHHs] YUCTOTH 1 MOPSAKY HA TEPUTOPIi BUKOPUCTOBYIOTh
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YPHHU, 110 TOBUHHI MAaTH MPOCTI, TeOMETpUYHI (hopMH. 3BUYAIHA YpHA CKIIAJJAETHCS 3
JIBOX OCHOBHHMX YaCTHH — OOOJIOHKH 1 CMITT€30ipHUKA, KU BUMaeThCsl. O00IOHKA
YpHHU MOe OyTH BUTOTOBJICHA 3 METally, KepaMmiku, O€TOHY, a3001leMEHTHOI TPYOHu.
Jlesiki 3 MeTaJeBUX YPH MOXKHA 3HIMATH 31 CTOsIKa a00 Ha MIapHipax mepeBepTaTu s
BUJIAJICHHSI CMITTS ¥ OYHILECHHS, NMPUYOMY BIIPO BKe HE MOTpiOHE. Po3MimiyroTh
YPHH BiJl JIaB JOCTYIIHIH BiJICTaH1 BiJl HUX.

30BHIIIHE INTY4YHE OCBITJIIEHHA MiICTa OJIHOYaCHO BHUKOHYE €CTETUYHY,
€KOJIOT1UYHY ¥ €KOHOMIUHY (DYHKIII{, TOMY IIO € OJJHUM 3 HAaWBaXXJIMBIIIUX €JIEMEHTIB
Horo 01aroycTpor Ta apXiTEKTYpPHO-XYIAOXKHBOTO odopmiIeHHs. 3abe3rneueHHs
CBITJIOBOTO KOM(OPTY Yy BEUIpHIM 1 HIYHUNA Yac JOCATAETbCA 33 PAXYHOK
palioHaIbHO OOpaHMX KUIBKICHMX ¥  SKICHUX XapaKTepPUCTHK IITYYHOI'O
OCBITJIEHHS, 1[0 PErJIaMEHTYIOTbCSI HOpMaMu. BenukuMm € eCTeTHYHHil  BIUIMB
OCBITJIIOBAJIbHUX YCTAHOBOK Ha HiYHE ¥ JE€HHE 00JIMYYs MicTa.

KoHcTpyKlis CBITWJIBHUKIB MOBHHHA 3a0€3MeYyBaTH BHKOHAHHA iX (YHKIH
MPOTITOM TPUBAJIOI €KCIUTyaTallii 0e3 3MiHM iX CBITJIOTEXHIYHUX BJIACTUBOCTEH IIpHU
HAWOUIBLIIN MPOCTOTI 1 HaliMeHII BapTocTi Aoriany. KoHCTpyKIisi CBITHIIbHUKA
MOBHHHA 3a0e3leuyBaTh HE TUIBKM HEOOXIIHMM XapakKTep CBITIOPO3MOALTY, ajie 1
Woro criiikicte y waci. OOmagHaHHS IOTYYHOTO 1 JAEKOPATUBHOTO OCBITJICHHS
MOBUHHO OyTH O€3MeYHMM, HaJAIWHUM, JIETKMM B EKCIUTyarTallli Ta €HEepreTUYHO
€KOHOMIYHMM. 3arajibHa TEHJICHIISI JI0 EHEepro30epeKeHHS 3HAXOIUTh CBOE
B1JIOOpakeHHs 1 B OCBITJICHHI, aJ’)KE Ha 3MIHY 3BHYAlHUM JIaMIIaM PO3’KapOBaHHS
MPUXOJATh EHEepro3oepiraroyi JpKkepesa OCBITICHHS.

Maii apxiTekTypHi 00'€KTM MOXYTh OyTHM BHMKOHAHI 3 HaWpi3HOMAaHITHIIIHUX
MaTepialiiB: MeTally, JepeBa, HaTypajJbHOro abo IMITyYHOTO KaMEHIO0, LEeriau abo
6etony. O/HIEIO 3 OCHOBHUX BIJIMIHHOCTEH TaKWX 00'€KTIB BiJl 3BUUAMHUX OY/I1BEIb 1
CHOpYJ € BiJCYTHICTh KaNiTalbHOrO (YHIAMEHTYy. IX po3Mip Moxke OYTH IyXKe
PI3HUM — BCE€ 3aJI€KUTh BIJl PO3MIPIB AUISHKH, BiJl MOOaxaHb 1 MOTPeO 3aMOBHHKA.
Tak, ¢poHTaH Ha MUISHIN MOXKE OYTH JTOCUTH BEJIIMKUM, a MOXKE TIPEACTABIATH COOO0IO
KpuXiTHUI canoBuil GoHTaH4MK [12]. Ha KOHCTPYKTUBHI 1 XYJ0XKHI XapaKTePUCTUKH
MA®  BmIMBalOTh  OCOOJMBOCTI  OTOYYHUOrO  MPOCTOpY,  cruerudika
(YHKIIOHATBHOTO HABAaHTAXEHHS, BHUMOTM EPrOHOMIKH, HASBHICTh HPUPOJIHHUX
MarepiaiiB Ta KIIMaTH4HI YMOBU. Maii apXiTekTypHi (Gopmu OyBarOTh THUIIOBUMH,
CEpiiHUMU, BUTOTOBJIIOTh MAJIMMU MAapTISIMU 32 CTAaHAAPTHUM UM 1HAUBITYAJTbHUM
MpoeKTOM. Maui apxiTeKTypHi (OpMH aBTOPCHKOTO BHKOHAHHS BHKOHYIOTBHCS 3a
cHellaJbHUM 3aMOBJIEHHSM JIJIl KOHKPETHOrO JIAHAIA(THOTO MPOEKTY, HA BIAMIHY
BiJl THTIOBUX PIIIEHb, HABITh 3 YTWIITAPHUX TEPETBOPIOIOTHCS HA TBOPU MUCTEIITBA.
VY Oynp-aKoMy BUMAAKYy BCl CaJ0Bl OyaiBIl CHOPYIKYIOTHCS 3TAHO apXITEKTYPHUM
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BUMOTaM 1 HopMmam [2].

BucHoBku

Mami apxiTekTypHi (OpMH — HEBEJIMKI CIOPYAHM y MICTOOYAIBHOMY YU
naHama@THO-TApKOBOMY cepenoBullll. Jleski 3 HMX TOB’s3aHl 3 OJIaroycTpoeM
BYJIMIIL 1 TUTOII, 1HII € e€JIeMEHTaMH JCKOPATUBHOTO 03/100JICHHS, 0 30aradyoTh
KOMIIO3HII1F0 HAaBKOJMUIITHBOTO cepeioBuinia. Hacammepes, BOHU MTOBUHHI BIAMOBIIaTH
(YHKIIIOHAJIbHO-€CTETUUYHUM TOTpedaM TEpUTOpii Ta CBOEMY OTOUYEHHIO, OyTH
BUKOHAHMMHM B CTHUJIICTUI XHUTJIOBHUX, T'POMAJChKUX OyAiBelIb YU IPOMHUCIOBUX
cnopya. Bonu mnoBuHHI OyTH 3pyYyHUMH, HAIIMHUMH, TpUBAOIMBUMHU Ta
€KOHOMIYHMMHU. Y JaHamadTHI KOMIO3UINI BEJIMKE 3HAYCHHS Ma€ IPaBUJIbHE
postamryBaHHsi MA®, siki mOBUHHI OyTH CHIBPO3MIPHUMH 3 MPOCTOPOM. YBECh iX
ACOPTUMEHT, 1 crenudiyHe MPU3HAYCHHS KOXKHOI 3 HHMX, MalTh OyTH XYI0KHBO
Y3rOJPKCHUMH 32 BHJIaMH, MaTepiajlaMi, TEXHIKOIO BUKOHAHHS, 3 TOJIOBHOIO 17IC€10 Ta
OpU3HAYCHHSAM TIApKy, Ccanay, CKBepYy, OCOOIMBOCTAMH HOTO MPOCTOPOBOTO
BUpIlIeHHS Ta ¢uiopoto [16].
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T'JIABA 14. DOI: 10.30888/2663-5569.2019-02-01-021
MMPOBJIEMBI YIYUYIIEHUSA 3PABOOXPAHEHUS B OBIIECTBE

Introduction

Currently, the environmental imperative has reached the highest political level
and determines the development of material production and spiritual culture. Modern
environmental problems have long crossed state borders and become global, they
formed the basis of relations between peoples and States and require the joint efforts
of all mankind. To solve the urgent problems in General, it is necessary to educate the
entire population, environmental training, conscious and active participation in the
fight against pollution of the human environment both in production and in everyday
life.

This paper discusses some aspects related to the improvement of human health.

14.1. Characteristics of human exposure to the environment

At the present stage ecology has gone beyond biological boundaries and
represents an extensive system of Sciences. While remaining at the fundamental
biological level, in applied branches ecology is interconnected with Geophysics,
Geochemistry, chemistry, geography, sociology, medicine, military science and
others. Applied areas are sometimes independent, but they are based on a system of
laws, rules and principles of ecology and are considered sections of ecology. For
example, geochemical ecology considers the relationship of organisms with the
geochemical environment. The subject of chemical ecology is the chemical
relationship between living organisms, as well as living and inanimate nature.
Medical ecology studies the impact of all anthropogenic loads and the gene pool of
human populations, analyzes the risk assessment of the use of drugs, the impact of
chemicals in everyday life and industry on human health.  Social ecology, which is
also the object of man, does not cover the biological side of man and the impact of
natural factors on his health. Social ecology explores the interaction and interrelation
of human society and the natural environment, as well as developing the scientific
basis of environmental management. Engineering ecology considers the impact of
industry on nature [1].

Mathematical ecology translates the accumulated information and laws into
mathematical models that allow predicting the state and behavior of populations and
communities.

Man, using natural resources, changes the environment, affects the process of
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evolution both negatively and positively. Nature and human beings develop in
parallel, influencing each other. The mismatch of the speed of the evolutionary
process of nature, which is slow, with the socio-economic development of mankind,
occurring quickly enough, can lead to an uncontrollable form of relationships in the
system of "man — nature" and to degradation (lat. degradatio “decline, the decline in
the quality") of the natural environment. The world economy annually emits more
than 50 million tons of gas into the atmosphere. tons of hydrocarbons, 120 million
tons of ash, 150 million tons of sulfur dioxide, a large number of nitrogen oxides,
fluorides, mercury and other toxic substances.

Human-induced environmental pollution and the mismanagement of natural
resources have caused many global environmental problems. Human impact on
nature exceeds its recovery potential, and as a result there is a threat of ecological
catastrophe or crisis [2].

The state of the environmental situation in some regions is critical due to the
lack of proven technical, economic, regulatory and legal solutions to environmental
problems, imperfections in the mechanisms of management and control systems. The
fact that potentially dangerous national economic objects of nuclear, power,
metallurgical, machine-building, defense and transport complexes were created with
imperfect technologies and without taking into account their effects on ecosystems
and human health also affects.

Humanity is not only destroying the existing balance of natural systems and the
whole biosphere, but also its gene pool. Currently, there is a problem of degradation
of the gene pool of mankind. Due to the impact of environmental factors and
mutations, today every 500th child is born with noticeable deviations from the norm,
which may be a payment for civilization, in particular for water, air and soil
pollution, and the consequence of social phenomena such as alcoholism, drug
addiction, environmental wars. All this may be associated with a decrease in the
intellectual potential of mankind.

Without fundamental changes in human living conditions, it is impossible to
change the current trends in the erosion of a healthy human gene pool.

14.2. Analysis of medical and health centers in the system of health
promotion

The rapid development of industry in the world can be viewed from two points
of view. On the one hand, manual production is replaced by automated production,
manual labor costs are reduced, therefore, it is easier for a person to work, but on the
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other hand, environmental pollution occurs, especially in large cities-megacities, in
which factories, plants, nuclear power plants grow "like mushrooms". It has already
been noted that the health of the population is deteriorating with each generation, this
Is due to the environmental, economic, psychological and social situation in the
region. Thus, the largest number of centenarians live in areas where man-made
Impact is negligible, or does not harm the environment. And what to do to residents
of megacities and single-industry towns? For this purpose, there are health centers,
including sanatoriums.

For the first time mentions of medical districts of Russia are contained in works
of writers of antiquity and the middle ages. Arab traveler Ibn Batuta in the middle of
the XIV century wrote about the hot mineral spring in the North Caucasus in the area
of modern Pyatigorsk.

The first officially approved resort in Russia Martsialnye VVody was opened in
1719 near Petrozavodsk. Since then, new resort areas have been discovered and
explored.

In 1919, the decree of the SNK of the RSFSR "on therapeutic areas of public
Importance” instructed the people's Commissariat to include resort care in the
General plan of therapeutic and preventive measures. Since then, the health resort
network begins to develop, despite the crises in the country.

By early 1940, the Soviet Union was 3600 sanatoriums and rest homes on 470
thousand jobs. During the great Patriotic war, the health resorts were turned into a
powerful network of rear hospitals. By 1956, Soviet balneology was at the forefront
in the world. In the 80-ies there is a collapse of the economy, and the sanatorium
began to close. By 1995, the shock had passed, and the remaining resorts gradually
began to adapt to changing conditions.

Currently, the resort complex of Russia has 45 thousand resorts.

The main medical and health centers in the first place include sanatoriums.

Health resort is a medical and preventive institution mainly for Spa treatment,
but also for health correction by physiotherapy, special diet and day regimen, sound
effects.

In General, sanatoria are built in therapeutic areas (the area with natural healing
resources and suitable for the organization of treatment and prevention of diseases, as
well as for the rest of the population).

Health centers play a huge role in the health of citizens. They have an advantage
over hospitals and boarding houses, it's like a "Golden mean".

Unfortunately, treatment and recovery in the sanatorium is not available for all
categories of citizens. So on free treatment can count on the disabled, children from
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single-parent families, the liquidators of the Chernobyl nuclear power plant, WWI|I
and some others. For the rest of the tours are available only for the full cost.

But the problems do not end there, sanatorium treatment is quite expensive, and
sometimes the price does not match the quality of services provided.

Sanatoria, like all organizations, are trying to survive and find new sources of
funding. So, in order to attract customers, many health resorts have been renamed as
health centers, introducing new elements of treatment and leisure. Spa centers
became widely popular.

Often, such centers have a well-developed infrastructure and the patient does not
need to leave the territory of the sanatorium, except for an excursion. In addition,
most resorts, centers offer rooms for different categories — from economy to luxury
class. This allows the average resident of Russia to undergo a course of sanatorium
treatment or recovery, saving on room category.

Also there were enterprises that provide employees with sanatorium treatment at
preferential rates.

The government of the Russian Federation pays special attention to the
development of sanatorium treatment, health maintenance of citizens, and that
enormous experience of sanatorium business received in the USSR will be applied in
treatment of citizens [3].

For example, according to the strategy of development of Caucasian Mineral
Waters, developed by Leontief center, in 2020 it is expected that the resorts of
Caucasian Mineral Waters will take half a million tourists.

14.3. Application of motivation system for employees in organizations on
healthy lifestyle

Russian scientists note that solving the problem of a healthy lifestyle, it should
be assumed that the set of components that determine the state of human health,
largely depends on the level of development and the degree of maturity of society.

Therefore, it is legitimate to question whether society is ready to ensure a
healthy lifestyle. The existing methods of forming a healthy lifestyle of the Russian
population are not effective enough.

Even among the young people involved in sports, the desire to master only the
external signs of health and beauty of the body often prevails: girls try to lose weight
by any means, often to the detriment of their health; boys, engaged in athleticism,
build muscle, sometimes to the detriment of the functional state of other organs and
systems, use anabolic agents for this, which significantly destroys their health [4].
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Analysis of literature sources showed that young people in the approach to their
own health in the best case there is a preventive strategy (to maintain health).

At the same time, they do not attach much importance to issues related to the
formation of a healthy lifestyle, because it requires significant willpower.

Therefore, educational institutions should take over the function of developing
young people's needs, skills and habits of a healthy lifestyle, the ability to make
independent decisions regarding the maintenance and strengthening of their health.

Health management programmes are designed to reduce losses and increase staff
returns. Practice shows that properly organized health management reduces morbidity
in the team by 40-50%, reduces the period of disability by 20%, increases the
detection of chronic diseases by 10-15% and ultimately reduces the average period of
temporary disability by 30%.

Health management includes occupational safety measures (their need for
production companies is prescribed by law), as well as the prevention of both
physical and mental illnesses.

Health management is used by at least 75% of large American companies. In
2003, one of the largest corporate health programs for overweight employees was
launched. It was initiated, in particular, Ford Motor, Honeywell, General Mills and
PepsiCo.

Studies of leading international companies in the field of personnel management
show that the effectiveness of business processes is largely determined by the state of
health of employees, which largely depends on the motivation, loyalty and
productivity. In addition, it is the health of employees that determines the level of
absenteeism.

Therefore, it is obvious that personnel health management is one of the most
important tasks of HR, a tool for successful personnel policy.

A survey of the management of a number of European companies conducted by
BusinessWeek European Leadership Forum proved that companies need to prioritize
the well-being of their employees rather than customer care. Interestingly, the
concept of people development is the most important factor affecting the success of a
business [5].

Company executives reported that having capable, proactive, professional
employees is more valuable than knowing the needs of customers. Companies can
make a client happy only if their employees are surrounded by care and respect.

To be precise, it is ultimately the employees who are responsible for customer
relationships and represent the value proposition of your organization.

According to the British insurance company BUPA, people with good health are
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on average 20% more effective than people with poor health. The latter include up to
30% of the staff members who experience stress, lack of sleep, suffer from poor diet
and physical inactivity.

In modern conditions, many aspects of production activities have a negative
impact on the health of staff: it is a constant stress, and lack of sleep, and poor
environment, which is especially important for large cities, but most importantly — it
IS time trouble.

The lack of personal time does not allow employees to pass examinations in a
timely manner and seek medical help, pay attention to sports, recreation and healthy
eating. When analyzing the answers to the question about prevention barriers, it was
found that the main reason for the low effectiveness of preventive interventions is due
to the lack of funds (76%) and time (68%).

In a situation where the employee does not have enough time, the employer
must manage the health of their employees. For this purpose, HR-s of Western
countries have been using Health management technology for a long time, which is
becoming more and more relevant for us.

In the most General form of Health management (health management) includes
two components.

The first is a comprehensive study of medical risks, the purpose of which is to
identify and rank the importance of factors that adversely affect the health of
employees.

In other words, specialists study production processes and draw HR-s ' attention
to all the acute angles: stress points and other aspects that have a negative impact on
the health of personnel.

At this stage, the statistics on the most frequent diseases are studied, their causes
and consequences are established, a stress audit is carried out.

Further, according to the results of the study, a plan of preventive measures is
drawn up, which must be carried out to reduce the incidence.

Preventive measures cover all areas that affect the health of employees in one
way or another. This is not only regular medical examinations and vaccination, but
also corporate fitness, programs that stimulate Smoking cessation, healthy eating, as
well as ergonomics and ecology of the office.

To motivate employees to take care of their health, it is necessary, first of all, to
link career growth and economic well-being with the state of health.

In many Western companies have long been the norm award employees who
refrain from Smoking and lead a healthy lifestyle.

Insurance company Humana Inc. conducted a survey among its staff to
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determine whether they had used tobacco in the previous twelve months.

Those who abstained from Smoking received a monthly salary increase of $5. A
General Mills Inc. monthly deducted from smokers $20 of sickness benefits.

An important role is played not only by bonuses, but also by various activities
aimed at implementing the ideology of a healthy lifestyle in the enterprise.

It is very difficult to track whether a person has really given up a bad habit or he
calmly continues to smoke outside working hours, whether he is seriously engaged in
fitness or visits the gym "for show".

It is important to create a whole ideology of a healthy lifestyle. Not only internal
brochures and posters, but also corporate sports events: trips, competitions, fitness
work on the formation of such ideology.

For HR-a such events-it is a very profitable move, because it allows you to kill
two birds with one stone. We not only encourage employees to a healthy lifestyle, but
also work for team-building.

An interesting way to motivate workers to participate in health programs found
Bob Schwartz from the "Schwartz Mit company" in Oklahoma.

He offered bonuses to those workers who, while doing aerobics, gained the
minimum required amount of points within 6 months. At the end of this period, the
employee received an additional fee if he continued to participate in the program of
health exercises.

To create even more favorable conditions, Schwartz established an additional
bonus in the case when the wife or husband of his employee began to engage in
Wellness exercises.

And for each child who participated in the program, parents began to receive an
additional half of the weekly earnings.

If the worker himself, his wife and two children take part in the health program
during the year, he receives a premium of one and a half months ' earnings.

The results of these activities were very useful for the company: labor
productivity has increased dramatically and the number of disability passes has fallen
as sharply."

For example, in the trading companies sports profile common corporate fitness
programs, as well as corporate discounts on products sold.

According to Christina Dikun, head of the sports hypermarket "Decathlon™, the
majority of employees are actively involved in sports and participate in sports events
held by the company and its partners. In turn, sports goods companies also offer their
staff enhanced opportunities to maintain good physical shape.

For example, employees of the company" Adidas " active lifestyle elevated to
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one of the norms of corporate ethics. On the part of the employer, this is compensated
by the free access provided to many sports events, participation in testing of sports
equipment, trips to nature, etc.

Summary

Takum oOGpa3om, B paboTe pacCMOTPEHBI OCHOBHBIE BO3MOXKHOCTH YJTyUIIICHUS
XapaKTepUCTHK 3/PaBOOXPAaHEHUs cpedu JroAci. Ha Takue XapaKTepHCTUKH MOTYT
BIUSATh KaK IIOJTOTOBJICHHBIC MEpPONPHUATHSA, TaK H paboTa CIeIUaTbHBIX
OpraHU3aIUH.
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T'JIABA 15. DOI: 10.30888/2663-5569.2019-02-01-013
OPI'AHIYHE IITAXIBHUIITBO - IIJISIX CTBOPEHHSA CTIMKOI
AI'POEKOCUCTEMH

Beryn.

OpraniuHe arpoBUPOOHUIITBO € EIMHUM CEPE BEITUKOTO PI3HOMAHITTSI METO/IIB
rOCIOJapiOBaHHs, 110 CIpHUSi€ CTaJOMy MPUPOJOKOpHUCTyBaHHIO. Cuctemu
OpraHiYHOTO BUPOOHUIITBA 0a3ylOTbCsl Ha BUMOTrax (CTaHgapTax) 10 IIPOLECY
BUPOOHHUIITBA, CIPSMOBAHUX Ha MIATPUMKY ONTHUMAIBHOIO CTAaHYy €KOCHCTEMH Ha
COLIIAJILHOMY, €KOJIOTIYHOMY Ta €EKOHOMIYHOMY piBHsX [1].

MeTow OpraHiyHOrO BHPOOHHUIITBA € HE TUIBKM 3a0€3Me4YeHHS yMOB IS
30epeKeHHsST JOBKUUISA, aje ¥ BHPOOHHUIITBO OPTraHIYHUX (SKICHUX 1 OE3MEYHMX)
POJYKTIB XapuyBaHHS.

OpraniyHe CUIbCbKE TOCHOJApCTBO, €KOJIOTIYHE CUIbChbKE TOCHOJApCTBO,
010JIOT1YHE CUIbChKE TOCHOJAPCTBO - (popMa BEJEHHS CLILCHKOTO T'OCIOJIAapCTBa, B
paMKax siKoi BiOyBa€eThCA CBIJJOMa MIHIMI3allisl BUKOPUCTAHHS CHHTETHYHHUX
n00puUB, MECTULUAIB, PETYISATOPIB POCTY POCIHMH, KOPMOBHUX J00aBOK, T€HETUYHO
MOJIM(DIKOBAHUX OPTaHi3MiB TOLIO.

3a 1.I. Jento (1990) cimbcbkorocnomapchbke 3a0pyIHEHHS - 1€ 3a0pyaHEHHS
HABKOJIUIITHROTO CEPEIOBUINA BIIXOJaMHU ClICHKOTOCIIOAAPCHKOTO BUPOOHUIITBA:
HEOUUIEHUMU CTIYHUMH BOJAMH 3 TBapUHHUIBKUX ¢depM, MNECTUIMIAMH,
100puBaMH, BHECEHUMHU B J103aX, L0 MEPEBHUILYIOTh peajbHy HEOOXIAHICTH 1 1HII
[2].

@akTopu iHTeHCU(IKalii BUPOOHUITB Ta 3a0pyJHEHHS HABKOJIMIIHBOTO
cepenoBuila, HasBHICTh MO, mecTLUAIB Yy KOpMax JJIsi TBapUH, 3aCTOCYBaHHS
aHTHOIOTHKIB, CTUMYJSTOPIB pOCTY, BUKOPHUCTaHHA OapBHUKIB, KOHCEPBAHTIB,
MIJCUJTIIOBAYIB  CMaKy TMpHU TepepoOIl MpOAYyKIii MNPU3BOIAATH JO OTPUMAaHHS
IPOAYKTiB XapuyBaHHS HU3bKOI SKOCTi. IX CIIOKHBAHHS IIPU3BOIUTH 10 PO3BUTKY
CEpHO3HUX HETaTUBHUX HACHIIJIKIB Y JIIOJICH:

* ajieprivHi peaxiii, 0cOOIUBO y AITEH;

* pO37aau TPABHOI CUCTEMU;

* OHKOJIOT1YH1 3aXBOPIOBAHHS;

* PO3BUTOK IMYHOJIE(PIITUTHUX CTaHIB;

* 30UIBIICHHS YaCTOTH CEpPLEBO-CYAMHHUX 3aXBOPIOBAHb;

* 3HIDKEHHS OMIPHOCTI OpraHizMy 1H)EKIIIsIM;

* BUHUKHCHHSI OXXUPIHHS, 11a0€Ty, aTepOCKIEPO3Y;

* TepaToreHHi (MOpymeHHs: eMOPIOHATBLHOTO PO3BUTKY) HACIIKH;
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* MyTareHHi (TMOIIKO/KEHHS T'€HIB, XPOMOCOM) HACIIIJIKH;

* TOHAJOTOKCUYHI (MMOPYIIEHHS PENPOAYKTUBHOI (QYHKIIIT) HACTIAKY.

Kpim 30epexennss noBkuuis «Opranik» - 1e 1miaa ¢uiocodiss TyMaHHOTO
MOBO/UKEHHsI 3 TBapuHaMu. OpraHiuyHe CIIbChbKE TOCIOJApCTBO HAIpaBlICHE HA
poOOTYy 3 eKocHCTeMaMM, O10r€OoXIMIYHMMHU IIMKJIaMU PEUYOBHH 1 €JIEMEHTIB,
niaTpuMye ix 1 oTrpumye edekt Bix ix ontumizamii. OpraHiyHe —CUIbChKe
rocrofapcTBO MOBUHHE B JOBIOCTPOKOBIM MEPCIEKTUBI MIATPUMYBATH 370POB'A SIK
KOHKPETHHUX 00'€KTIB 3 IKUMH Ma€ CripaBy (pociuHa, TBApUHA, IPYHT, JIOJUHA), TaK 1
BCI€1 MJIaHETH.

s inentudikaiii eKoJoriYHO YMCTOI MPOIYKINT Ta MpOAYKLIi BUPOLICHOI 3a
TpaAMIIMHUMU  METOAaMH  TOCHOJApIOBaHHSA  3aCTOCOBYIOTH  cepTU(iKalio
BUPOOHUKIB Ta MApKyBaHHs BUPOOJIEHOI CLITLCHKOTOCIOIAPCHKOT MPOTYKITIi.

be3 opraHiyHOro TBapUHHMIITBA HEMOXJIMBE OpraHiuHe POCIUHHUIITBO,
OCKIIbKM THIA € WIHHUM J0O0pUBOM sl TIPyHTY. A THIH BiJ TBapuH, IO
BUPOILYIOTHCS 32 IHTEHCUBHUMHU TEXHOJOTIIMH MICTUTh HEOE3MeuYHl PEYOBHHHU —
3AJTUIIKHA ne31H(EeKTaHTIB, AHTUO10THKIB, 1HCEKTHIIU/IIB, aAKapUIIUIIB,
KOKITUIIOCTAaTHKIB, CTUMYJISITOPIB POCTY, MECTUIUIIB TOIIIO.

OpHi€ro 3 HAWTOCTPIMIUX MPOOJEM EKOJIOTii, 10 IMOB’s3aHa 3 1HTEHCHBHHUM
TBAPUHHUILITBOM € BUKOPUCTAHHS MPO(PUIAKTUYHUX aHTHUOIOTHKIB, 110 OAHOYACHO €
CTUMYJIATOPAaMU POCTy TBapwH. Y BeTepuHapii (TBapUHHUIITBI, NTaXiBHHUIITBI,
O/DKUTHbHUIITB1) aHTHUOIOTHKU CIUIBbHI JJI JIIOJIEH 1 TBApUH YacTO BHUKOPUCTOBYIOTH
UIA JIIKyBaHHS M NpoQuIakTHKU 1H(QEKUIHHUX 3aXBOPIOBaHb, a 3apa3oM 1 SK
CTUMYJISITOPH POCTY, MIJBUILICHHS TPOIYKTUBHOCTI M aKTUBI3allll 3aXUCHUX PEaKIlii.

«Y mapHi» 103U aHTUOI0THKIB, 1110 BBOJATHCS 3 JIIKYBAJIIBHOIO METOIO B OpraHi3M
TBapuH 1 MITHUII, 37]aTHI 3HUIIUTH K TPAH3UTHY, TaK 1 ayTOXTOHHY Mikpodiopy. Lle
MPU3BOJUTH JIO MOPYIIEHHS BCMOKTYBaHHS 1 3HM)KCHHSI TIEPETPABIIOBAHHS KOPMY,
MIJBUILIEHHS KHUIIKOBOI TMPOHUKHOCTI [UJIi MAKpPOMOJEKYJ, PpYyHHYBaHHS IIapy
MYLHMHOBOTO CJIM3y Ta 3HWKEHHS MOro 3aXMCHUX BiactuBocter. Ilpu wnpomy
YIOBUIBHIOETBCS MOTOPHMKA KHUIIEUYHHUKA, MOCHIIIOETHCSI BCMOKTYBAHHSI TOKCHYHUX
METaboMITIB 1 €K30TOKCHHIB, a TMpH 3HWKEHHI KOHLEHTpaulii aHTHO10THKa
MMOYMHAETHCS] AKTMBHA KOJIOHI3allisl KMIIIKOBOI CTIHKH MiKpo(Iopoto Kopmy 1 Boau. Y
HOBOCTBOPEHUX MOIMYJIALISX KUIICYHHKA MOJOYHOKHCHA ¢uiopa, Oidigodakrepii Ta
€HTEPOKOKH YacTO BIJCYTHI, 3HUKYETHCA BMICT OAKTEpOi/IiB 1 eydakTepiit [3].

PazoM 3 THM, OKpiM MNpsSMOTO AaHTUOAKTEPiaIbHOTO €(EeKTy, aHTHOIOTHKHU
HETaTHBHO BILJIMBAIOTh HA MICIIEBY 1 3arajibHy IMyHHY CUCTEMY OPTaHi3My, BEAYyThb JI0
3HIDKCHHS cuHTe3y Ig A, (yHKIIOHAJIBHOI aKTHBHOCTI MakpodariB 1 CHHTE3y
MakpodaraibHUX OUIKIB, 110 3HWXKY€E 3arajibHy OMIPHICTH OpPraHi3My 30BHIIIHIM
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YUHHUKAM [4].

AHTHOIOTHKH, TIepII 3a Bce, 3MiHIOIOTH pH cepemoBuiia TpaBHOTO KaHaIy,
PO3PIIKYIOTh MYIIMH 1 3MEHIYIOTh HOro KuUIbKiCTh. Lle, y cBOl0 uepry, moripirye
YMOBH KUTTEIISIIBHOCTI ayTOXTOHHOI MIKpPO(IOPHU: 3MEHIIYETHCS KIJIBKICTh JIAKTO-,
0idimobakTepii, eHTEPOKOKIB [5]. A OTKe, 3MEHIIYEThCS KOJIOHI3allliiHa
PE3UCTEHTHICTh, 3HW)KYETHCSI MPHUPOJHA CTIMKICTH OpraHi3My A0 [ii 30BHIIIHIX
YUHHUKIB.

[Ipy mnepeBHIlleHH] JOMYCTUMHUX pIBHIB BMICTY 3aJHIIKOBHX KUIbKOCTEH
aHTUOIOTUKIB B XapyoBUX TMPOAYKTaX, BOHU MOXYTh IMOPYyIIyBaTH OajlaHC
MIKpOGJIOpH KHIIEYHUKY, BHUKJIMKAIOYM TOKCHYHI Ta anepriuni peakmii. Tak,
HaOUIbIII CUJIBHUMU aJepreHaMu 13 3aCTOCOBYBAHMX Y TBAPUHHMIITBI aHTHO10THKIB
€ MEeHIMWIIH 1 TWI03uH. CTPEeNTOMILIUH MPOSBIIS€ TOKCUYHOIO A0 HA HEHTPaJIbHY 1
nepudepiiiny HEpBOBY CHCTeMy. TeTpalMKIIIH BHUKJIWKAE 3MIHM B CKJIadl KpOBI,
MOIKO/PKEHHS MAapeHXIMU MEeUYiHKHU 1 TOKCUKO3 HEpBOBOi cucTteMu. Bci aHTHO10THKH
MarTh IMYHOJICTIPECUBHY J110. AJEpriuHuil €(eKT MPOSBISETbCS HaBITh Y BUMAAKY
HU3BKOTO BMICTY aHTHO10THKIB y XapuyOBHUX MPOAYKTax [6].

Tepmiuna oOpoOKa MPaKTUYHO HE BIUIMBAE HA KOHIICHTPAIII0 OaKTEPUIIMIHUX
PEYOBHH B 1Ki. A y IpyHTI, BOJIl Ta THOIO aHTUOIOTUKH 30€pIratoThCsl Y HE3MIHHOMY
CTaHI MMOHAJ PIK.

Binomo, mo aHTHOIOTHKHM, Y€ BUKOPUCTAaHI y TBApUHHHUIITBI, XapuOBUM
JAHIIOTOM MOTPAIUISIIOTh Y POCIUHMU 1, IK HACHIJOK, — B OpraHi3M JoauHu. Lum xe
[UIIXOM MOXYTh HAaJIXOAUTH 1 PE3UCTEHTHI MIKPOOPTaHi3MH, 1[0 YHEMOMXJIUBIIIOIOTh
JKYBaHHSI.

Pa3om 3i cTiuHMMH BOAamMu TMIANPUEMCTB, YW 3a BHECEHHS 3a0pyAHEHOTO
anTtuOiloTHuHUMH Tipeniapatamu (ABII) mocmiay y sIKoCTi opraHiyHOTrO A0OpHBa y
IPYHT 1 BOZY, PO3CIIOIOTHCS 1 IEPEHOCATHCS BOJHUMHU MOTOKaMU. OTKe, MOCTYIIOBO
TOTaJIbHE 3a0pYyJHEHHS aHTUOIOTMYHUMM TpernapaTaMu JOBKILUISI MOXE MPU3BECTH
70 TOTO, IO KOXKHA JIIOJIMHA Ta TBapHHA OTPUMYBATHME CBOIO TOCTIHHY 03y
aHTHUO10THKA, HE T103PIOKYH PO IIE.

[IpoGioTuyHi mpenapatu BXKE€ JOBEIH CBOIO €(PEKTHBHICTH ISl MPOQPIIaKTHKU
pO37ajiB TPaBHMX TMpPOLECIB Ta KOPEKIii MiKpoOiOIEHO3y KHIIEYHHKY. IX
3aCTOCYBAaHHS CIIpHsi€ TapMOHIMHOMY IMOCTYIIOBOMY POCTY 1 PO3BUTKY TBAapuH, Y
BIJIMOBIAHOCTI 10 OPTaHIYHOTO 3aKOHO/1aBCTBA.

[IpoGioTUKM  pErymdiol0Th  KHUIIKOBY  €KOCHUCTEMY Trocmofaps  LUISIXOM
CTUMYJIIOBAaHHS POCTY MIKpOQJIOpH, KOPHUCHOI JUIsl KHUIIEYHHWKAa, Ta 3amnodirae
€KCIIAHCII0 IIKIAJIMBUX, MAaTOTeHHUX MikpoopraniamiB. [7] IIpoGiotuku, sk B

VYkpaiHi, Tak 1 3a KOpPJAOHOM, IIMPOKO BUKOPUCTOBYIOTh Yy MTAaXIBHUIITBI IS
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npoiJaKTUKA MAaCOBMX IIUIYHKOBO KHIIKOBHX 1 pecHipaTOpPHUX  XBOPOO
noJii(pakTOPHOI €TIONOTil, CTUMYJSAIIi POCTYy Ta PO3BUTKY TBapUH, BIIHOBJICHHS
HOpMaJIbHOI MiKpoduiopu TpaBHOTO KaHay [8] deHoMeH Mpo0io3u3y BU3HAYAETHCSA
SK acoIfiallis JBOX OPTaHI3MiB, SIKa CTUMYIIIOE KUTTEBI MPOIECH KOXKHOTO 3 HUX, a
KMBa MiKpoOHa KOpMOBa 100aBKa, SIka KOPUCHO Ji€ HAa TBAPUHY-TOCMOAAPS UIIXOM
MOJIMIIIEHHST OTO0 KUIIKOBOTO MIKpOOHOTO OanaHCy, oTpuMaia Ha3By MpoOIOTHKA
[9].

Metoro Hamoro JIOCHIUKEHHS  OyJlo  3alpONOHYBaTH  allbTEPHATUBY
aHTUO10THKAMU MPU BUPOIIYBAHHS OpTraHiyHOi NTulli. Po3po0ieHo i 3arponoHOBaHO
CXEeMy 3aCTOCYBAaHHSI MPOOIOTUYHOIO Mpenapary i NpoQiIakTUKUA 3aXBOPIOBAaHb
nTuli. BumpoOyBatu npoOioTHYHMI 1epapar IN  VIitro, BCTAHOBHUBIIM HOTO
AaHTaroHICTMYHY JII0 10 psAy MAaTOTEHHUX MIKPOOPraHi3MiB B J1a0OpaTOPHUX
yMOBax. 3AIMCHUTH  BUPOOHHMYE  BUIMPOOYBaHHS  MNPOOIOTHKY, 3MEHIIUTH
HAKONMMYEHHS TMAaTOT€HHOI MIKpOQJIOpH Yy MOBITPI Ta MIACTHIKOBOMY Martepiani
IIJISTXOM KOHKYPEHTHOTO BUTICHEHHSI Ta 3aMiIIEHHs MPEACTaBHUKAMH MTPOOIOTHIHIX
OaxTepiid. 3MEHIIUTH BUAUIECHHS UIKIUIMBUX ra3iB, 30KpeMa amiaky. [IpoBectu mieBy
KOPEKIIi}0 MIKpOO10II€eHO3Y KUIIIEUHUKY MTHIIl 32 OPTaHIYHOT'O BUPOIIYBaHHS

Marepiaiau i meToau.

Hamu BumpoOyBano mnpo6iotuk Lactobacilus plantarum AMTI12 B ymoBax
nabopatopii (in Vitro) ta y BupoOHHYMX ymoBax Ha Kypuarax (in vivo). IIpenapat
3aCTOCOBYBAJIM a€pO30JHHIUM METOJIOM Ha MiACTUIKY y MTAITHUKY pa3 B TPH [HI, Ta
BUIIOIOIOYM WOTO MTHUI B A03yBaHHI 1 Mi1/1 mpoTsiroM 7 1110, 3 THKHEBOIO MEPEPBOIO
Ha MPOTS3i BCHOT'O JKUTTS, MU 3MEHIITYEMO HAKOMUYEHHS MAaTOTeHHOT Mikpodiopu y
MIICTUIKOBOMY MaTepiali.

BupoiyBanHss nOTUII TPOBOAWIOCH Y  CepTH(HIKOBAHOMY OpPTraHIYHOMY
NTaxiBHUYOMY T'OCIIOJIaPCTBI )KUTOMHUPCHKOI 00J1aCTi.

Y mepmioMy NpUMIIIEHH] yTPUMYBAJIUCh JOCHIAHI KypdaTa, iM 3roJ0BYBaJIH
OpraHiuHUN KOPM Ta JJ0JlaBaji y Boay MpoOioTuk ,,Lactobacilus plantarum AMT12”
y TaKUX MPONOPIisAX: 1 MI/i1 BOJAW MPOTATOM THXKHS 3 IHTEPBAJIOM 7 JTHIB,;

y ApyroMy— TakOoX IOCITiAHI, III KypuaTa OTPUMYBAJIM OpPTraHIYHUI KOpM, Ta
00pOOJISIIM  TMIJICTUIKY aepo30JieM BOJHOTO PO3YHMHY IMPOOIOTUKY B THX XKe
IPOMOPLIAX, UIsi 00pOOKH BUKOPUCTOBYBAIM MIJIKO JUCIEPCHUN PYyUYHUN TeHEepaTop
XoJogHOTo TyMmMaHy. OOpoOKy MpOBOAWIM O JIETKOTO 3BOJIOKCHHS THUPCH Ta
OTOPOJIKYBAJIbHUX KOHCTPYKIIiH, 00J1aHAHHS B IPUMIIICHHI;

y TPEThOMY —KOHTPOJIbHI KypuaTa OTPUMYBAJIM OPTaHIYHUN KOpM 0e3 100aBOK.

JocaikeHHsT MIKpOOHOTO 3a0pyIHEHHS MIACTUIKKM Oylu TPOBEAEHI B
NPUMIIIEHHSAX, /1€ YTpUMYyBajdach NTHISI 6 MICSYHOTO BiKy. BHKOpHCTOBYBanMCh
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}[QWHOE OKPYKECHUE COBPEMEHHO20 HEAOBEKA

Kkypuata nopoau Kyunnceka FOBineiiHa, M'sICO-1€9HOTO HANIPSIMKY MTPOTyKTHBHOCTI.
Jis mpoBeAeHHsT JOCHiIKeHb MIACTUIKKA Ou1o BiIiOpaHo Mo Tpu mpolOu B
KOXHIH 3 TPhOX TOYOK, B KO)KHOMY 3 TPhOX IPUMIIEHb (KOHTPOJIb, JOCIIHA TpyTa
1, nocmigHa rpyma 2). Metogom KBapTyBaHHS OyJI0 OTPUMAHO CEPEAHIO MPOOy O
KOKHIM KOHTPOJIBHIA TOYIll (MICIIO BiIOOpY MpoO). 3 KOXKHOI MPOOIpKH METOJI0M
CepiiHUX PO3BENICHb 1 MOCIBOM Ha Pi3HI MOXHUBHI CEPEAOBHINA OyJI0 BCTAHOBJICHO
3arajibHe MiKpoOHe yucio (3MY) 1 kUIbKICTh TPUOKOBOI Mikpodiopu. BuzHaueHHs

YHCENIBHOCTI €KOJIOTo-TPO(IUHUX TPy IPYHTOBHX MIKPOOPIaHi3MiB MPOBOIMIN 32
PM.VJL.5.4-17

JocnigHeHHn 3aransHoro MikpoBHoroMMoa Ta kinskocti rpuBrosoi mikpodnopu
{Bladip npob nigeriake & npobipri)

AocaigHa rpyna Nel
BunoiosaHHA Lactobadillus
plantarum AMT 12 & sodaic

ocnigHa rpyna Ne
obpobka nlgeTiaky
Lactobacillus. plantarum

"lmll'
g 0

Puc. 1 - JlocaixkeHHs 3arajibHOr0 MiKpOOHOI0 YMcJIa Ta KiJIbKOCTI

3 womHoi npobipkn MeTagom
cepifiHux possegeds | nocisom Ha
PisHi NoMMBHI cEpeaosH WA Byno
BCTAHOSASHO 3aranbHe MikpobHe
SMCAo (3MY] i HineHicTs rpuBrosOT
MikpogAopK

MIKpPOMilleTiB y MiICTHWIKOBOMY MaTepiaJi.

Bu3HavueHHS 4YHCETBHOCTI OCHOBHHX €KOJIOTO-TPO(PIYHUX TPyl TPYHTOBHUX
MmikpoopranizmiB. 2015 p., 12 cr. Ta MY 1o caHUTapHO-MUKPOOHOIOTHYECKOMY
uccnenoBanuio mouBbl Ne 2293 — 81. VTB. 19.02.1981r. Beworo Oyno BimiOpaHo 1
TOCTiKEHO 54 mpoOu MiJACTHIIKKM HAa BCTAHOBJICHHS 3arajlbHOTO MIKpOOHOTO dwMciia
Ta KIJIbKOCT1 MIKpOMIIIETIB B 1 T.

Pe3yabTaTtu q0c/iTKeHb.

JlakToOammim - HEeMaTOreHH1 MIKPOOPTraHi3MH, € MOCTIMHUMU MPeICTaBHUKAMU
KHUIIKOBOI MiKpoduiopu TBapuH 1 nTuumi. [Ipu po3MHOXKEHHI B TpaBHOMY KaHall
MaKpoOpraHi3My BOHU pO3TAlllOBYIOTHCS Ha IOBEPXHI CJIM30BOi OOOJIOHKH,
MIPUETHYIOUNCh 10 MEeMOpaH €HTEpoIuTiB, ab0 B Oe3mocepenHiii ONM3BKOCTI Bij
MOBEPXHI CMITEN0, B IIapl MyIIMHA, 110 TOKPUBAE MEMOPAHU €IiTe1aIbHUX KIITHH

AnTaronictuuHy akTuBHICTH mmTamy Lactobacillus plantarum AMT 12
BH3Hauadd MeToj oM ITpuxiB. [Ipu 3acrocyBaHHI MeToja IITPHUXIB IO JTlaMETpPy
(MRS-arapom, Himedia)
0aKTEepIOJIOTIYHOIO MIETIICI0 HAHOCHIIM IITPUXOM 24-ronuHuy KynsTypy Lactobacillus
plantarum AMT 12, inkyOyBanu 48 rogun 3a temreparypu (36,7 £ 0,3)°C, motim

gamku  [lerpi 3  MNOXUBHUM  CEpEAOBUIIEM

MOHOTPADHA 166 ISBN 978-617-7414-63-5



}[awmoe OKPYKECHUE COBPEMEHHO20 HEAOBEKA Knnuza 2. Yacmy 1 E ! ﬁ:% ‘g

IITPUXOM TEepIeHIUKYIIpHO KyapTypu Lactobacillus plantarum AMT 12 miaciBanu
tect-mramu: Escherichia coli ATCC 25922 (F-50), Pseudomonas aeruginosa ATCC
M 2853 (F), Proteus vulgaris FIX 19 Ne 222, Staphylococcus aureus ATCC AMe
25923, Enterococcus faecalis ATCC 19433, martorenni kynbrypu EScherichia coli
078 (BuaineHo 3 marosoriunoro Marepiany nruii), Escherichia coli 055 (Buzineno 3
natoyiorivHoro marepiamy mnruii), Salmonella enterica subsp. enterica serovar
enteritidis 9v (BuaizeHo 3 maroyioriyuHoro Matepiany nruiii), Listeria monocytogenes
(BUALIEHA 3 MATOJIOTIYHOTO MaTepiaiy nrtuli). [HKkyOyBaHHS 3pa3kiB mpoBoawin 24
roguHu 3a temnepatypu (36,7 £ 0,3)°C. OOGnik pe3ynbTaTiB NPOBOAUIN uepe3 24
TOJIMHU 32 BETUYMHOIO 30HU 3aTPUMKH POCTY TECT-IITaMiB Ta MATOTCHHUX KYJILTYpP B
MM. PesynbTaTu AOCHIIPKEHh aHTaroHICTUYHOI aKTUBHOCTI in Vitro mpeacTaBicHl B

Tabaumi 1.
Taoaunga 1
Pe3ysnbTaTH BU3HAYEHHSI AHTATOHICTUYHOI AKTHUBHOCTI in vitro
NeHa3Ba KyJabTYPH iaMeTp 30HHU
1. Escherichia coli ATCC 25922 (F-50) 18,00+0,20
2. Pseudomonas aeruginosa ATCC Ne 2853 (F) 16,00%0,10
3. |Proteus vulgaris HX19 Ne 222 18,00+0,10
4. |Staphylococcus aureus 4 TCC Ne 25923 17,00%0,10
5. Enterococcus faecalis ATCC 19433 19,00+0,20
6. |Escherichia coli 078 (Buaiyiena 3 marosioriugoro marepiainy rnrumi) (16,00+0,10
7.|Escherichia coli 055 (Buainena 3 marogoriunoro marepiany mruii) (16,00+0,20
8. Salmonella enterica subsp. enterica serovar enteritidis 9v 15,00+0,20
9. [Listeria monocytogenes (BuijieHa 3 mat. MaTepiaay ITHII) 15,00%0,10

3a aHTaroHiCTUYHOIO akTWBHIicTIO - mTam Lactobacillus plantarum AMT 12
npurHiuye pict tect-mramiB Escherichia coli ATCC 25922 (F-50), Pseudomonas
aeruginosa ATCC Ne 2853 (F), Proteus vulgaris HX 19 Ne 222, Staphylococcus
aureus ATCC Ne 25923, Enterococcus faecalis ATCC 19433, nmaToreHHUX KyJIbTYp
Escherichia coli 078 (Bunineno 3 maronoriunoro marepiay nruii), Escherichia coli
055 (BuaineHo 3 marosioriuHoro marepiany ntuii), Salmonella enterica subsp.
enterica serovar enteritidis 9v (BuainieHo 3 maTojorivHOrO MaTepiany mruili), Listeria
monocytogenes (BUAUICHO 3 MaTOJIOTYHOTO MaTepiay MTHIIl).

[lin uyac BupOOHHUOrO BUMNPOOYBaHHS NPOOIOTUKY B YMOBAxX OpPraHIYHOIO
NTaxorocrnojapcTBa OyJIo OIIHEHO 3a0pyJHEHHs IMiJCTUIKOBOIO Marepiaay Ta
NOBITPA NTAIIHUKIB. 3a CHPUHHATIMBUX YMOB MIKPOKIIMATy Ha NTaXiBHUYUX
00’€KTaxX KUIbKICTh MIKPOOPTaHi3MiB Ta iX BHJOBUH CKJIaJl TaKWW, 10 MDK HUMH
BCTAHOBITIOETHCS CTAH PIBHOBArd, SIKWW JAWHAMIYHO 3MIHIOETKCS, ajlie HE BILTUBAE HA
3nopoB’ss mrtuii. [Ipore MikpoOHI acomiarlii, 0 HAKOMUYYIOTHCS Y BIJIHOCHO
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3aMKHEHOMY CEpEIOBHII MTAITHUKA, CTBOPIOIOTH 3arpo3y 3[0pOB’I0 MTHIN Ta ii
MPOAYKTHUBHOCTI.

Psimom BUeHHX BCTaHOBIICHA MPSIMa 3aJICKHICTh HAKOTIMUEHHS MiKpOOPTaHi3MiB
y NPUMIIICHH] 13 MIJBUIICHHSIM TEMIIEpaTypu y MNTAUIHUKY. 3a YMOB IEpErpiBy
30UIBIIYETHCS CIIOKHMBAHHS NTHUICIO BOJW, IO MNPU3BOJAUTH J0 30UIBIICHHS
BOJIOTOCTI IOCTIAY. A BOJIOTE CEPEIOBUIIE € HAUCTIPUSTIUBILIINM Il PO3MHOKECHHS
XBOPOOOTBOpHOT Mikpodopu. OTxke W 0OpoOKH PO3UMHOM TMPOOIOTHKY CIIif
MPOBOAUTH MOMIPHO 3BOJIOXKYIOUU MiACTUIKY. J{71s1 0Op0oOKHM BETMKHX IJIOL] MOXKHA
BUKOPHCTOBYBATH T'€HEPATOPH XOJIOTHOTO TyMaHy.

HocaigxenHss MikpooHoro ¢ony mincTwiku. B 3amexxHocTi Bim Micis
B1100pY MpoO y MTAIIHUKY KUIBKICTh MIKPOOHUX TUI Yy MIJCTUIKOBOMY MaTepiam 3
MOCJTIIOM 3HAYHO BapirOBajia, BIIXUJICHHS CTAHOBUJIM MUTbAPAN OAWHHI. OqHAK I1i
3HaQ4YEHHS BIIOOpaxarTh pealibHE MIKpOOHE 3a0pyJHEHHS I1JICTUIKOBOTO
MaTepiay, OCKIIbKY BiH MICTUTh BEJIUKY KIJIBKICTh KypsiUOTO IMOCIITY.

byno oOuucieHo Ta 00pOOJIEHO CTAaTUCTUYHO PE3YJNbTaTH JOCHTIIKEHBb
3araJjbHOrO MIKPOOHOTO YHCIa MiJCTUIKOBOIO MaTepiady 3 TMOCTIAOM MO TpyIii
kypuyar. OpHak, OUIBII TOYHMMHM Ta OLIBII TIOKAa30BUMHU € PE3yJbTaTH II0
KOHTPOJIbBHUM TOYKaM Y TpYIIi, OCKUIbKH cepeaHi 3HaueHHss 3MY mo Bciit rpymi HE €
JIOCTOBIPHUMH.

B pi3HMX KOHTPOJBHUX TOYKAX MPHUMIIIEHHS MIKPOOHE HaBAaHTAKEHHS pI3HE 1
MOB’s3aHO IIe, Ha HAIy JyMKY i3 30HAMH 3HIKEHOTO Ta MiABUIICHOTO PYXy MOBITPs
Ta PI3HUM CTyIEeHEeM 3a0pyIHEHHS MIACTHIKH Y MICISIX 4acToi JIOKasi3amii MTHIL.
Hanpuxknaza, migctuika mja cigajgaMy, 4d O11s HamyBaJOK 3HAYHO OpyJHIIIA HDK B
30H1 Bepei. Xoua HaBITh Y 3arajibHOMY IO TPYTi MOKa3aHO MO3UTHUBHI B1IMIHHOCTI
3MY nositps. B rpyni kypyat, A€ HTpPOBOAMIOCH OONPUCKYBAaHHS TMIJACTHUIIKH, 3a
€KCIO3UIii 3 XBUJIMHU, MaiKe BTPUYl MEHIIA KUIBKICTh canpogiTHOI Mikpodiopu y
MOBITPI1, TOPIBHSIHO 3 KOHTPOJIHHOIO.

OpHak JOCHIMKEHHS TMIACTHIKOBOTO MaTepialy MO TpylaM IOKa3aiH
JIOCTOBIPHI BIIMIHHOCTI 3HA4Y€Hb 3arajbHOTO MIKpPOOHOTO YHcla Ta TPUOKOBOI
MIKpOQIIOpH.

3arajibHe MIKpOOHE YMCJIO BUAUICHE 3 MIJCTUIKOBOTO MaTepially KOHTPOJBbHOI
rpynu Kypyar craHoBwio 33,32 mipa.m.T. Brpiui meHma kuibkicts, 15,53 mupa.
MIKpOOHMX Ti1 OyJia BUJUJIeHa 3 1 T. MIJCTUIKOBOTO Martepialy MepIoi J0CIiTHOT
rpyny, sSIKKM BHIIOIOBaNU MpoOioTuk. Ta maibke BaecATepo MeHIIE canmpodiTHUX
MIKpOOpraHi3MiB O0yJ10 BULJICHO 3 P00 MiJICTHIIKK JPYTroi JOCHIIHOI TPYIU Kypyar,
MOPIBHSIHO 3 TEPIIOI0 JOCHiAHOI Trpymnoio Ta B 20 pas3iB MeHIIe, MOPIBHSIHO 3
KOHTPOJIBHOIO TPYTIOI0 KypHyar.
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Taoaunus 2
3Ha4YeHHs 3araJIbHOr0 MiKPOOHOI0 YMCJIA TA KUIBKOCTI MIKPOMILIETIB Yy
MiICTWIKOBOMY MaTepiaJi 3 NTAIIHUKY

36ipHa npoba | 3SMY Cepenne no rpymi | I'pubkosa | Cepeane mo rpymi
1 3,3x10™° 3,2x107°
K 2 3,3x10™%° 3,2x107°+1,15 3,5x10° [2,50 x10°+1,46
3 3,1x10™ 8,2x107
1 2,8x10™° 5,9x107
2 1,6x10™ 1,5x107+6,43 8,2x10” |5,4x10°+0,31
1 3 2,6x107 2,0x107
1 1,7x10™ 1,7x107
2 1,6x107 1,4x107°+0,38 9,5x10° | 1,2x10°+0,05
2 3 1,1x10™ 8,4x10™

KinpkicTs rpubkoBoi Mikpodopu y MOCHiAl KypyaT KOHTPOJBHOI rpymi Oyia
HavBumoo (2,50 maa.M.T.+1,46). YV mocnigHiii rpymi, ska oTpuMyBajia mpemapar 3
BOJIOIO - BiJMiYayiacsi 3HAYHO HIJKYa KOHIEHTpalis MikpomineTiB no rpymi (0,54
MiaH.M.T.£0,31 ). Haiikpami pe3yapTaTd 100 NPUTHIYEHHS TPUOKOBOI Ta
IUTICEHEBOT MIKPOQUIOpH OTpUMANId B MPoOaxX MIACTUIKU 3 TPYMHH, J€ MPOBOIUIH
aepo30JibHY 00poOKy po3urHOM MpodioTuky (0,12 MiH.M.T. +£0,05).

OuiHKy YHCTOTH MOBITPS 3aKpPUTUX NPHUMIMIEHb MPOBOIMIA Ha OCHOBI
BH3HAYEHHS 3aragbHOi KiTBKOCTI MikpoopramismiB B 1 M° i HasBHOCTI rpnOKOBO
Mikpoduiopu. 3 IIi€0 METOI MPOOM TMOBITPsSI 3aKPUTUX MPUMIIIEHb (B CEpeIUHI
NTANTHUKIB) BiAOWpanu cemuMeHTamitHuM metomoM. Jlms 1mporo wamku [letpi 3
MITA Ta arapom Yameka 3amumiagy BiIKPUTUMHU y MICHAX B3ATTS mpoO. CTpoku
EKCIIO3|INI BapifoBaJl B  3aJie)KHOCTI BiJl MepeadadyBaHOro  MIKpOOHOTO
3a0pyIHEHHSI MOBITPS ¥ CTYINEHS 3alMJICHOCT] MOBITPS: YalllKW BiAKpUBaiud Ha 1-3
xB. [licas excmo3uiii 9amku 3aKpuBaJiv, JOCTABIISUIA B TAOOPATOPIIO 1 TOMIIIAIN Y
tepMmoctar. Bigbip mpod a8 MIKpOOIOJIOTIYHOIO  aHali3y MPOBOJUBCS 13
BUKOPUCTAHHAM TIPaBUJ acenTukd. J[ns mpoBeaeHHS JOCHiAKEHb MIKPOOHOTO
oOCiMEHIHHSI MOBITps OUIO BigiOpaHO MO Tpu TPOoOM B KOXKHIM 3 TPhOX TOYOK,
KOXHOTO 3 MPUMIIIEHb (KOHTPOJb, AochigHa rpyna 1, mocmigHa rpymna 2). IIpobu
Oynu JOCTaBlieHI B J1aOOpaToOpit0 B CYMIll XOJIOAWJIBHUK BIPOJOBXK JBOX TOIMH.
Bceboro Oyno BimiOpano 1 pocmikeHo 162 mpobu mositps. Cxema aocmimy
300pakeHa Ha pucyHkax No2,3.

3MUY (3aranbHe MikpoOHe 4mc/i0)noBiTPsi. KylnbTHBYBaHHS MIKpOOPTaHi3MiB
npoBoawin npu Temreparypi (37,0+1,0) °C BnpomoBx 18 roa, a motiMm 1me 00y
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BUTPUMYBAJIM 3a KIMHATHOI TemnepaTypu. lligpaxoByBaiu KiIbKICTh KOJIOHIN 1
.o 3 .
BU3HAYAIIA YUCIIO OakTepidt B 1 M~ mOBITpSL.

CCTIENEHHR ETaOHOTO MIROGHOToWHCTa OGN EHHA KnbAOGT FpHEH080T] NACHRRHAMApOROPH
(Macis Ha daskw Mepi s MA, 3 pisuoio excnosien) {Necis kavaiuww Mern aranom Yaneka, & pisuon excnosulje)

Aocalavarpinatisl el Bocriaua mynaet
Bunoisarha Lactobacilus ren P, BinoioaaH#A Lactobacilus
plantarum AMT 12 3 sodoro AN ,

[ <
Irouka

Puc.2 - ocaigxeHHs 3arajibHOr0 MikKpoOHOI0 YMCJIa Ta KiJbKOCTI
MIKpOMilleTiB Yy MOBITPi NTALIHUKIB

[Ipu mepepaxyHKy KoJoOHIN BpaxoByBaiau ¢dopmyinay B.JI. Omenbchkoro: Ha
miomy B 100 cM” 3a 5 XB ocigae cTinbku GakTepiii, CKinbkn ix mictuthest B 10 1
noBiTps, KYO/r. Otxke 3a 1 XB - ociiae CTUIbKHA OaKTepii, CKUTBKH X MICTUTHCS B 2 JI
noBiTpsa, KYO/r. Beboro 6ymno BiiOpaHo 1 TOCHIIKEHO Ha 3arajibHe MIKPOOHE YHCIIO
81 mpoba noBiTps

Kiabkicts  rpudkoBoi  mikpoduopn  (mikpomiueriB). JlochimkeHHs
MPOBOAMINCH AaHAJIOTIYHUM YMHOM, 3 BIAMOBITHOIO TPHUBATICTIO ekcro3uilii. [Ipoou
BIIOMpaINCh B NMPOAOBXK 1-3 XBuiauH Ha damku [leTpi 3 MOXKUBHUM cepenoBUIIEM
Yaneka, KYO/r 3a cranagapTHOWO 3arajbHONPUHHATOK METOAMKON0. Yariku
1HKyOyBanu B aepoOHuX yMmoBax mpu temmepatypi (25 + 1) °C mporsarom 5 ni6.
Uepes 3 n1o0u iHKyOaIii MpoBeJIx MONepeIHIM 001K KIJTBKOCTI KOJIOHIHM, 1110 BUPOCIIH,
a uyepe3 S5 ocrtaroyHuil. Bu3HaueHHs 3arajgbHOi YHMCETBHOCTI campogiTHUX
MIKpPOOPIaHi3MiB, YUCEILHOCTI TPUOHOI MIKpOQIopU (MIKPOMIIIETIB) HA TTO)KUBHOMY
cepenoBuii Yameka [11]. Bceporo Oymo BimiOpaHo 1 AOCHIIKEHO Ha KUTBKICTH
rpubKoBOi Mikpodopu (MikpomiteTiB) 81 mpoba moBiTps.

Bigomo, mo HagMipHUN MIKpOOHWN THCK y NTAITHUKAX CTBOPIOE YMOBHU JIJIS
MOTIPIICHHS CTaHy HecHelU(IYHMX 3aXMCHUX CHJI OpraHi3My MTHII 1 3HUKEHHS iX
MPOAYKTHUBHOCTI.

BignoBimno nmo "BerepuHapHO-caHITapHMX TIpaBWJI JUIsI  NTaXiBHUYUX
OIANPUEMCTB 1 BUMOT J0 iX mpoekTyBaHHs" [12] rpaHHYHO JOMYCTUMHMH
KOHIICHTPALIsAMH MiKpooprauiamiB B 1 M® moBiTps HpHMileHb UIS BHPOIIYBAHHS
MOJIOAHAKY NTUL Ha miao3l — 200 Tuc. MIKpOOHUX TUT; IJs1 yTpUMaHHS AOPOCIOi
nTyill Ha mijgo3i — 500 Tuc. MikpoOHUX Ti1 B 1 M,
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Crnig 3a3Ha4UTH, 110 BEJIWYMHA KOHTaMiHAIlll MOBITPS 1 MOBEPXOHb B MICIISIX
yTpUMaHHS NTULI NOPOHOpIiiiHl. MikpoOu MOCTIIHO MITPYIOTh 3 TMOBEPXOHb B
MOBITPSIHE CEPEJIOBHINE 1 HaBMaKHW, HE3aJEKHO BiJ TOro, € iH(QEKIisS MOBITPSHO-
KpanesnbHOIO Yu KUIIKOBOIO. HaBiTh B 3MuBax 13 creni mokHa 3Haiitu E. Coli. Otxe,
OakTepiaibHa 3a0pyAHEHICTh TMOBITPS Ta TPAHUYHO JIOMYCTHMa KOHIIEHTpAIlisd
MIKpOOPTaHI3MIB — CaHITapHUI KPUTEPii OLIHKK CTaHy €Mi300TUYHOTO PHU3UKY B
NTaxiBHUITBI. YMCIIOBI 3HAYEHHS KUIBKOCTI MIKPOOPTaHI3MIB MO Tpynax MNTHIl
3HayHO BapitoBaiu. HaitOinpi iHTeHCHBHE 3pocTanHs 3MY BinOyBasioch y MOBITPi
MIPUMIIIECHB, JI€ YTPUMYBAJIMCh KypuaTa KOHTPOJBHOI rpynHu (puc.3)
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X8 3XxB X8 3XxB

KoHTponb 01 (eunowBsaHHA) [2 (ONpUCKYBaHHA)
[pynu Kyp4aT, eKcnosuuis

Puc. 3. — [InHaMika HAKONIM4YEeHHSA MIKPOOPTraHi3MiB y NOBITPi NTAINHUKIB Yy
AOCJITHUX IPynax 3a pizHoi exkcnozuuii (3M4Y)

OT)xe BCTAaHOBJIEHO MO3UTHBHUN BIUIMB 3aCTOCOBAHOTO 3 NPOQIIAKTUYHOIO
METOF0 MPoQLITAKTHYHOTO npenapary Ha ocHosi Lactobacillus plantarum AMT 12.

Ockinbky mpenapaT 3acTOCOBYBAIM aepO30JIbHUM METOAOM, TO 3HA4YEeHHS
3arajbHOrO  MIKPOOHOTO 4YHCla BIAOOPa3UTh MOKA3HUK YHUCTOTH  TOBITPS.
[IpoBeneHnMu paimie TOCTIKEHHSIMHA BCTaHOBJICHO, 110 MPOOIOTUYHUEN Npemapar
BOJIOZII€ @HTAarOHICTUYHOIO aKTUBHICTIO MPOTH IIMPOKOTO CHEKTPY MIKPOOPTaHi3MiB.
Pazom 3 TuMm, epeKTHMBHMM € HE3HAuyHE 3BOJIOKCHHS MOBITPS, IO Mae€ Micle Y
npoueci 00poOKH MPUMIILIEHHS NTAIIHUKY MPOOIOTHKOM, 3a SIKOTO BiIOyBa€eThCA
OCa/KEHHS pPa3oM 3 MWIOBUMH YAaCTUHKAMH 1 MIKpOOPraHi3MiB, 3 SKHMHU B
KOHKYPEHTHY OOpOThOY BCTYIAIOTh MPOOIOTUYHI MIKPOOPTraHi3MH, IO BXOASTH 10
CKJIay mperapary.

byno o6uncneHo Ta 00pOOIEHO CTATUCTUYHO PE3YyNbTaTU AOCHIIKEHb
3arajlbHOro MiKpoOHOTro 4ucia Mo rpymi Kypdar. OjHak, O1IbII TOUHUMHU Ta OUIBII
MOKa30BUMHU € Pe3yJbTaTH MO KOHTPOJBHHUM TOYKAM Y TPYyIi, OCKUIbKH CepeiHi
3Ha4yeHHs1 3MY 1o BCili TpyIii HE € JOCTOBIPHUMH.

B pi3HMX KOHTPOJBHUX TOYKAX MPHUMIIIEHHS MIKpOOHE HAaBAaHTAKEHHA pI3HE 1
MOB’S13aHO 1Ie, Ha HAlly JyMKY 13 30HaMH 3HMKEHOTO Ta MiJABHUIIECHOTO PYXY MOBITPS
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Ta PI3HUM CTYIIEHEM 3a0pyJAHEHHS MACTHIKKA Yy MICISX 4YacToi JIOKaIi3alii MTHILL.
Hanpuxnan, miacTuika mia cifajamu, 4d Ol HamyBaJIOK 3HAYHO OpyAHIIIA HIXK B
30H1 JiBepeil. Xoua HaBITh y 3arajlbHOMY I10 TPYIIl MOKa3aHO MO3UTHUBHI BIJIMIHHOCTI
3MU mnositps. B rpymi kypuar, Ae NpOBOAMIOCH OONPUCKYBAHHSA MIJCTHIIKH, 3
€KCTOo3ulIil 3 XBUJIMHHU, MaiKe BTPUUl MEHIIIA KUIbKICTh canmpodiTHOI MikpodIopH y
MOBITP1, HOPIBHAHO 3 KOHTPOJILHOIO.

3a 1i€l K eKCHOo3MIlii B IpyIi KypyaT, sSIKUM BHUIIOIOBAJIM Ipenapar 3 BOJOIO,
3arajgbHe MIKpOOHE YMCiIo TakoXk Hmkde Ha 50 %, MOpIBHSHO 3 KOHTPOJIBHOIO. 3a
eKCTo3ullli 2 XBWIMHHM, Y KOHTPOJBHIM Tpymi Takox MokazHuK 3MY 3HayHO
NEPEeBUILYBaB aHAJOTIYHUNA pEe3yNbTaT MO APYTid MOCHIIHIN Tpymi, e 00poOsIu
HIICTUIKY. SIK BUAHO, TaHUX, OTPUMAHUX 3 JJabopaTopii MpeIcTaBICHUX B TaOIuIIl 3,
3a ofHi€el M Ti€l K eKCHO3MII y pI3HUX TOYKAaX 3HAYHO BIAMIHHI 3HaueHHS 3MU
noBiTps. B touri Ne 1 ta Ne2 3a excrno3unii 1 xBunuaa 3MY cranoBuio 53 ta 50
KYO/r Bignosinno, a B Touri Ne3 nei nokaszuuk craHoBuB 320 KYO/r. PesynbpraTtu
BUMIPIOBaHb B TMOBTOpPAx BIPOTiJHI. 3a €KCIO3WIi 3 XBWUJIMHU, MOMIOHHUMHU MiX
coboro Oynu Touku Ne 2 1 Ne3, B akux B cepenHbomy HaniuyBanoch 450-550 KYO/r,
Ha BiAMIHY BiJ Touku Nel, 3 mokaszuukom 1455,33 KYO/r.

3actocyBaHHS MPOOIOTHKA JJISI BUIMOIOBAHHS NTHUIIl 3 BOJOK TMO3UTHBHO
MO3HAYMJIOCh HAa  3arajbHOMY MIKPOOHOMY 4YHCJI TMOBITPS, OCKUIBKHM MEHIIa
KUIBKICTh MaTOT€HHUX MIKPOOPIaHi3MiB BUIUISIIACH 3 TTOCI1IOM

B ycix Tppox Toukax 3a ekcnosuiii 1 XBuwimHaA Oyj0 BHJUICHO HPUOJIHU3HO
OJIHAKOBY KUIBKICTh MikpoopranizmiB 240-297 KYO/r. Tpu noBropu B OJHii TOULII
JTIO3BOJIMJIM OTPUMATH JIOCTOBIPHUM pe3yibTar. [IpomopitiitHo 10 eKCro3uilii, BABIY1
301bIIyBaach KUIBKICTH Mikpodiopu B ABOX Toukax. B mepmriit 459,00+20,30
KYO/r, B tpetiii - 517,67+41,19 KYO/r. B apyriii Touii pi3HUISA Mi)K €KCO3HUIIIEI0
OJlHAa XBUJIMHA Ta JBI XBWJIMHU Oyjia He3HauHa. Tak camMo SK 1 B TPETiil TOYIll He
OyJI0 BIpOTIHOI PI3HUIII MDK E€KIIO3MIlI€I0 B 2 Ta 3 XBWIMHH. B mepiniii ke Touiri
NPUMIIIEHHSI CIOCTEepIrajii 3Ha4YHE CKYMYEHHS NTHUII 1 BIAMNOBITHE MOCTYIOBE
3outeiieHHs 3MY no 824,67 KYO/r.

Pyx nrumi crBoproe TypOyJNEHTHICTh B HHXKHIX IIapax MOBITPA HaJ
nigctuikor. Ile cnpusie migiiMaHHIO Yy TOBITPS MIKPOOPraHi3MiB pa3oM 3
MIJCOXITMMA TUJIOBUMH 4dacTUHKamMu OTKe, BIIMIUYEHO TMEBHY 3aJIEKHICTH IOJIO
M1JBUIIICHOTO BMICTY MIKpPOOPTaHI3MIB B IIEBHIN TOUIll NIPUMIILICHHS, Ha (POHI JIe110
HIOKYMX TMOKAa3HUKIB 1HIIMX JIBOX TOYOK, 32 OJHAKOBOI EKCIO3WINI TIpH
IHTEHCUBHIIIIOMY PYXy HTHIII.

Haiimenry KiJIbKICTh MIKpOQJIOpH y MOBITP1 CIOCTEPIraiy B APYTid TOCHITHIN
IpYIIi, JIe MPOBOIUIN 00pOOKY poOOUOI0 KOHIIEHTpPAIlIE€I0 MTPOOIOTUYHOTO Mperapary
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Ha ocHoBI mramy Lactobacillus Plantarum AMT 12 (ta6i.4). YncaoBi 3Ha4YeHHs
3arajbHOrO MIKPOOHOTO 4MCla HaBiTh 32 €KCHO3MII TpH XBWIMHUA HE
nepeBuiyBasin 370 KYO/r.

Xoua B mepiIii ToYIl BMICT MIKpOGJIOpH y MOBITP1 32 OAHIE] Ta TBOX XBHJIUH
OyJI0 OJTHAKOBUM, a 3a €KMO3UIIii TPU XBUJIMHH 301Ib1THI0CH 10 326 KYO/T.

JlocmikeHHs: po0 TOBITPS 3 TPETbOi TOUKH TPYyNH, B SKiM 00poOsisiu
MIJCTUJIKY BHUSBWJIO HAWMEHINy KUIBKICTh MIKpoOpraHizmiB 85+37,63 KoJIOHIA B
mpo0i 3a excro3uilii ogHa xBuwinHa Ta 6245,51 KYO/r 3a ekcnio3utlii 181 XBUIIUHHU.

[Ins1xoM KOHKYPEHTHOTO BHTICHEHHS TPEACTaBHUKAMU MPOOIOTHYHOT
MIKpOGIIOpH Ta SBHILA AHTArOHI3My JOCHIKYBAHOTO IITaMy BIAJOCS 3MEHIIUTH
BUJIUICHHS MIKpO(dJIOpH, IO HAIXOAUTh 3 TMIJACTUIKK B TOBITPS Ta KUIBKICTh
MIKIUIUBUX Ta3iB. OTke NpoOIOTHYHMI TMpermapaT BOJIOJIE AHTArOHICTUYHOIO
AKTUBHICTIO TIPOTH IIMPOKOTO CIEKTPY MIKPOOPTraHi3MiB.

AeposonbHa 00poOKa MiACTHIKOBOTO MaTrepially MpOOIOTHKOM, MPOSIBIISIE
CaHyIOuy 110 10 BITHOIIEHHIO 10 Mikpodopu noBiTps. BinOyBaeThes ocaKeHHS
pa3oM 3 NWIOBMMH YAaCTUHKAMHM 1 MIKPOOPTaHi3MiB, 3 SIKHMH B KOHKYPEHTHY
00poTH0y BCTYMarOTh MNPOOIOTHUYHI MIKPOOPraHi3MH, IO BXOASATH JO CKIIAIy
npernapary.

Xoya BMICT WIKIIJIMBUX Ta3iB HE JIOCTIKYBaBCs, HAABHICTh aMlaKy B IOBITPI
MPUMIIIICHHS 1 TIEPEBUIIIEHHS HOPM HOTO BMICTY MOXXHA BCTAHOBUTH 32 JOTIOMOTOIO
opraHiB 4yTTiB. Pe3ynbratamu BUNpoOyBaHb MOKAa3aHO 3MEHILICHHS 1HTEHCHBHOCTI
HEMPUEMHOTO 3amaxy amiaky Mpu aepo30JIbHUX 00pOoOKax IMiJCTHIKOBOIO MaTepiay
poOIOTHYHKMM IpernapaToM Ha ocHoBI mraMmy Lactobacillus Plantarum AMT 12.

3a mpoduTakTHYHHX OOpPOOOK MIACTHIKH MPOOIOTHKOM  3MEHIITYEThCS
MIKpOOHHMI THCK Ha MaKpoOOpraHi3M, a OT»K€ 3MEHIIYEThCS MIKpOOHUM cTpec Ta
MIBUIIYETHCS IMYHITET Ta MPOAYKTUBHICTh. [ITHI Ha Takiii MACTHILI He
PEKOHTaMIHYETBCS ~ YMOBHO-IIATOTEHHOIO  MIKpO(JIOpOI0,  CaHITapHO-TITIE€HIYHI
MOKA3HUKH MIKPOKJIIMATy IPUMIIIEHb TOKPAIYIOThCS.

[Ilomo muriceHeBoi Ta TPUOKOBOI MIKpOQIOpM B TOBITPI TO Yy3arajibHEHi
pe3yNbTaTH IO TPyMmaMm TaKOXX HE 3aBXKIU € BIPOTIIHUMH, OCKUIBKH BIIXUJICHHS
(moxuOka) mepeBuUIIye 3HaUCHHS TPhOX CIrM (Taod. 3).

[loBiTpsT MNTAIHUKIB € CHOPUATIUBAM CEPENOBUILIEM IS  PO3BUTKY
MIKpOOpraHi3MiB, B TOMY 4YHCII MIKpoMmileTiB. B mporeci yTpuMaHHS MNTaxiB
KparenbKu OaKTEepiHHOTO aepo30JI0 OCIAal0Th Ha HABKOJIMIIHIX TPEIMETax,
M1JICUXAI0Th 1, 3MINIYIOUKUCH 3 TTUJIOM, JIETKO MIJIXOIUTIOIOTHCS MOBITPSIHUM MTOTOKOM

IpU pyci TaxiB 1 00CIYTOBYIOYOI0 MEPCOHAITY TOLIO.
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PucyHnoxk 4. /lunamika HaKonu4eHHs TPUOKOBOI MiKpodJiopH y moBiTpi

NTANIHUKIB.

Ko X po3risaaTd CepeiHl 3HAYeHHS KUIBKOCTI MIKPOMIIETIB Yy KOXKHIN

KOHTPOJIbHIM TOYIll, TO MOKHA CKa3aTH, 110 MEPEeBaKHO 301IbIICHHS BiAOYBa€ThCA

noMipHe 3a0pyAHEHHS MOBITPS ITICEHEBOIO MIKpodioporo (puc. 4).

JUis ycHilmmHOTrO PO3BUTKY MTaxiBHUITBA, a HANTOJNOBHILIE, I OTPUMAaHHS

SIKICHOT 1 0€3IeYHO0i MPOAYKIlli, HEOOXITHUN KOMIUICKCHUM TIXiJ A0 MATPUMAaHHS

3JI0pOB’sl TBAPHH, iX TOJIBJII Ta YyTPUMaHHs, CHCTEMAaTUYHUI KOHTPOJb CaHITapHO-

FIrEHIYHUX HOPM Ta MapaMeTpiB MIKPOKIIMATY MPUMIIIICHHS.

Taboanusa 3
Hakonn4yeHnHsi rpu0KoBoi MikpogJiopu y NOBITPi NTAIIHUKIB
I'pynn Excrnozuris 1 Touka 2 Touka 3 Touka

1 xB 24,33+6,51 3,66+0,58 27,33+10,12

2 XB 41,66+1,15 28,33+13,50 52,00+16,09
K 3 xB 93,33+43,47 29,66+12,42 61,00+5,00

1 xB 38,66+5,13 26,33+2,31 37,00+1,73

2 XB 54,33+6,11 18,33+1,53 31,00+4,58
A1 3 xB 30,00+11,36 26,00+2,31 60,00+3,61

1 xB 24,66%7,51 6,33+2,08 5,33+3,51

2 XB 20,33+7,51 14,67+2,08 10,33+0,58
12 3 xB 15,00+3,46 13,33+4,73 17,33+4,93

I[OCI/ITB YaCTO OCHOBHHUMU IIPpUYWHAMHU 3aXBOPIOBAHLb Ta ,ZII/IC6aKTCpi03iB HTI/IHi

ABIIIETHCS HEAOTPUMAHHS CaHITAPHO-TIFIEHIYHUX YMOB MIKPOKJIIMATy Ha BCIX

eTanax BUPOIIYBAaHHS.

dopMyBaHHS MIKPOEHIOCKOJIOTI 1 MIKpOOHA KOHTaMiHAINS KHIIEYHUKA Y

Kyp4aT MOYMHAIOTHCS 3 MOMEHTY 3aKJIQJK{ S€llb B 1HKYOATOp 1 MPOJOBXKYETHCS

MOHOTPAPIHT

174

ISBN 978-617-7414-63-5




}[awmoe OKPYKECHUE COBPEMEHHO20 HEAOBEKA Knnuza 2. Yacmp 1

miclis BUBEICHHS B pe3yJbTaTi HAJIXOKCHHS MIKPOOPraHi3MiB CIIOYaTKy 13
HABKOJIUIITHLOTO CEPEIOBHUIIA, a TIOTIM — 13 KOPMY Ta BOJIH.

TakuMm 4YMHOM, MOKHA KOHCTaTyBaTH, IO 3 MEPIIMX XBWIMH XUTTS TPAaBHUM
KaHaJl TBapUH 3acCENsIOTh PI3HOMAHITHI MIKPOOpPraHi3MH: KOPHUCHI, campodiTHi,
yMOBHO-TIaTOreHH1. OJIHAaK, PO3BUTOK CTaO1IbHOI OaKTEepiiHOI MOMmyJAIii 3aiimae
JIEKUTbKA THXKHIB.

OpnHak came CaHITapHO-TITIEHIYHI TTapaMeTpyd yMOB yTPUMaHHS Ta TOMIBII, a
TAaKOX 3aCTOCYBaHHS pI3HUX JIKapChbKUX TpernapaTiB MOXYTh BIUIMBaTH Ha
(hopMyBaHHS KHIIIKOBOTO MIKpOOIOIEHO3Y NTHIIl, CTal0YM MPUYUHOK BUHHUKHEHHS
3aXBOpPIOBaHb TpaBHOro KaHaiy. OpajibHe BBEIEHHS KypyaTraMm Ipe/ICTaBHUKIB
JIOHOPCHKOT HOpPMaJibHOi  MiKpouiopu, 3a JaHUMHM CyYacHUX JOCIHITHHUKIB,
HOpMaJi3ye 1 MiJCHIIO€ IMyHHI MPOLIECH.

OpnHak 3arajibHa TEHJEHIIS YITKO MPOCIIJIKOBYETHCS: B KOHTPOJIbHIN Ipymi 3i
30UTBIIIEHHSIM Yacy EKCIIO3WINi 3pocTae ¥ KiIbKICTh TpUOKOBOI Mikpodiopu; y
MepIIii AOCIIIHIM IPYIl HEe3aJekKHO BiJ €KCIO3UINT (IKCyBaau CTaO1IbHI 3HAUCHHS
MIKpPOMIIIETIB y TOBITp1, KUJIBKICTh KOJIOHIH SIKUX € BCE K MEHIIOKO B1J] aHAJIOTTYHUX
MOKa3HUKIB M0 KOHTPOJIbHIN IpyIi; y ApYTid AOCHiHIN Tpymi — BiABIY1, HOPIBHSHO 3
NEepIIOK JOCTIAHOI0 Ta BTPUYI, MOPIBHSHO 3 KOHTPOJBHOIO MEHIIA KUIBKICTb
rpuOKOBOI MIKPO(]IJIOpH y TIOBITPI.

BucHoBku

Opranivyae ciIbChbKe TOCTIOapCTBO, 30KpeMa, OpraHidHe TBAPUHHUIITBO, CIIPUSIE
SKICHO HOBOMY PO3BHUTKY arpapHOro cekTopa YkKpaiHu. 3abe3mnedye He TUIbKU
MpOJOBOJIbUY O€3MeKy, a W 3MEHIye HECHPHUSTIWBUAN BIUIMB TBAPUHHHUIITBA Ha
HABKOJIUIITHE cepeoBuIlle. ToMy BHUPOOHUIITBO OPraHIYHOI MPOIYKINi MOKJIMKaHE
JOCSTTA €KOJOTIYHOro OajaHCy NUIAXOM pO3pOoOKM CHCTEM BEJIECHHS CTajoro
CUTBCBKOTO TOCTIOJIAPCTBA, CTBOPEHHS BIAMOBIAHOTO CEPEIOBHUINA TPOXKUBAHHS 1
MIATPUMKHU MIPUPOJHOTO TEHETUYHOTO Ta CLIBCHKOTOCIOAAPCHKOTO PI3HOMAHITTSI.

3a yMOBM TPaBUJIBHOTO MPUTOTYBAHHS PO3YWHIB MPOOIOTHKY, BIAMOBITHOI
KOHIIEHTpaIlli, 3 JOTPUMAHHSIM IMPaBWJI ACENTHKH Ta AHTUCENTHKH, HAJEKHOTO,
PETYJSIPHOTO 1X 3aCTOCYBaHHS, 3 JOTPUMAHHSAM KpaTHOCTI OOpOOOK Ta TEXHIKU
HaHEeCeHHs MpOoOIOTHYHMIA Tpenapar Ha ocHoBi mramy Lactobacillus Plantarum
AMT 12 mo’kHa 3aCTOCOBYBATH JIsl IOTOYHOI CaHAIlll NTaXIBHUYHMX MPUMIIIEHb. A
32 MO€JHAHHS BUIOIOBAaHHA MpernapaTry 3 Npo(uUIaKTUYHHUMHU 0OpoOKaMu MOKHa
YHUKHYTH TOTpeOM B 3aCTOCYyBaHHI MNPOQPUIAKTUYHUX aAHTHUOIOTHKIB, IO
BUKOPHUCTOBYIOTHCSI B TBAPUHHHUIITBI.

Ha ocHoBi mpoBenenoro gociiny Ha Kypuatax nopoau Kyunnceka FOBiseitHa Ta
1a00paTOPHUX JTOCHIJKEHb B aKpeIUTOBaHIi 1adopatopii «YKpaiHcbKka J1abopaTopis
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saKocTl ¥ 0e3neku npoaykiii AIIK» BcTaHOBIEHO BUPaKEHHUH BIUIMB ITPOOIOTUYHOIO
npemapaTty Ha ocHoBi mramy Lactobacillus Plantarum AMT 12 na 3aranmbHe 4HCIO
MIKpPOOpraHi3MiB Ta TpuUOKOBOI Mikpodaopu y MiACTHIKOBOMY MaTepiaial 3a
BUIIOIOBAHHS BKa3aHOTO MpOOIOTHKY Ta OOpOOKH MIACTUIKA HOro pododynm
po3unHOM. OTXKE 3aCTOCYBaHHS MPOOIOTUYHOrO Tpenapary 3 MNpodiIaKTHIHOO
METOI0 MOXKE€ OYTH aJbTEpHATUBOIO 3aCTOCYBaHHS aHTUOIOTHKIB Ha MTaxodadpukax,
OCKLUJIbKH 3aCTOCYBaHHS OCTaHHIX HaMOJMKYUM YyacoM Oyjie 3a00pOHEHE.

OTpuMaHi JaHi HIOJ0 3arajibHOTO MIKPOOHOTO YMcia Ta KIJIBKOCTI canpodiTHOT
MikpodIopu B MiACTHIKOBOMY Marepiajl Jal0Th MOXJIMBICTh PEKOMEHIyBaTH
BUKOPHUCTAHHSA JIOCII)KYBAHOTO MIpernapaTy aHaJoTigyHO 10 00pOOOK KypyaT >KUBUMHU
BaKI[MHAMH a€pO30JIbHUM METOJOM YU MOTOYHOI CaHaIlli MPUMIIIEHb B IPUCYTHOCTI
nTUlll. Aepo30ibHI 0OOPOOKK MPUMILIEHHS ¥ NTUL MPOOIOTUYHUM MpenapaTroM Ha
ocHosi mramy Lactobacillus Plantarum AMT 12, Ha Ham norsisii, BapTo IO€IHYBATH
3 BUIIOIOBaHHSAM Npo0ioTUKY Kypuaram. CymicHE 3acTOCYBaHHS IMiJCHIIIOBaTHME
ebext 1 Oyae JOpPEYHOI 1 J1€BOIO MPO(MUIAKTUKOK OakTepiadbHUX XBOPOO
MOJIOIHSIKY Ta JAOPOCIOL MITHUIL.
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I'JIABA 16. DOI: 10.30888/2663-5569.2019-02-01-015
3AJAYI BAOCKOHAJIEHHA MOHITOPHUHI'Y
CIVIbBCBKOI'OCITIOJAPCBKHUX 3EMEJIb

Beryn.

JlepxaBHa cUCTEMa MOHITOPHHTY 3€MeJb - 1Ie CUCTEMa CIIOCTEPEXKEHb, 300Dy,
00poOKkM, mepenadi, 30epekeHHs Ta aHam3y iHdopMallii Mpo CTaH 3eMelb,
MPOTHO3YBaHHSA HOTo 3MiH, PO3pOOJIEHHS HAYKOBO OOIPYHTOBAHHUX pEKOMEHAAIlli
JUIS. IPUUHATTS PIlIEHb 1010 3amo0iraHHs HETaTHBHUM 3MiHAM CTaHy 3€Mellb 3
ypaxyBaHHSIM BUMOT €KOJIOT14HO1 Oe3neku. g epeKTUBHOrO BEeIEHHS 3eMEbHOTO
KOHTPOJIIO HEOOXiJHO MaTu akTyajbHy 0a3y JaHUX 3€MEJbHUX JUISHOK,
3eMJIEKOPHUCTYBauiB, BECTH PEECTP MPOBEACHUX NEPEBIPOK 1 MOPYIIEHb, BUSIBICHUX B
X0J11 TIepeBipoK. Takok MOTPIOHO MATH KapTH 3€MEJIbHUX JIISHOK 3 TTO3HAYCHHSIM X
IJTbOBOTO  TPU3HAYEHHS, KapTH 3€MENbHHUX  JIISHOK, MNPU3HAYCHUX IS
CLITBCBKOTOCIIOIAPCHKOTO BUPOOHUIITBA, )KUTIIOBOIO UM 1HIIOTO OY/IBHUIITBA, KapTH
3eMellb, CXWJIBHUX JI0 BITPOBOi Ta BOAHOI €po3ii abo IHIIUM TIporecam, o
MOTIPUIYIOTh SKICHMA CTaH 3eMenb. LIeHTpaJlbHUM JIaHKOIO Yy B3a€MOJIi Ha
perioHaNbHOMY PiBHI cTae (opMaiizallis 1 CTaHIapTU3allisl MOTOKIB BIJOMOCTEH, sKi
HAloOBHIOIOTH 0a3y JaHUX MOHITOPUHTY 3€Melb 1 TMpoleayp IiX HaJaHHS
KOpHCTyBauaM. BKJIIOYEHHS MOHITOPUHTOBHMX JaHMX B CHCTEMY BIJOMOCTEH, IO
(GOpMYIOTECSI 3e€MENbHO-KaJaCTPOBUMH TallaTaMH, HAga€ iM CTaTyc Jep>KaBHOTO
inopmaniiinoro pecypey [1], [2], [3], [4], [3], [6], [7]. [8], [9], [10], [11], [12], [13].

B nmanmit  yac 3-3a  HeAOCTaTHHLOTO  (PIHAHCYBAaHHS  JOCIIJIPKCHHS
CUTbCHKOTOCTIOZITAPCHKUX ~ 3€MENIb HE  BIATNOBIIAIOTH BHMOTaM BHUPOOHWMIITBA,
KOMILJIEKCHA OIlIHKa PpOAIOYOCTI TIPYHTIB CUILCHKOTOCIOAAPCHKUX 3€MENb, SK
OPaBUJIO, HE MPOBOJIUTHCS, IIO YCKIAIHIOE PO3POOKY palliOHAIBHOI CTPYKTypHU
CUIbCBKOTOCTIOAPCHKUX YTiAb, CTPYKTYpU MOCIBHUX IUIOII, BBEICHHS 1 OCBOEHHS
ciBo3MiH. lle mnpu3BOIMTH A0 3HAYHOTO 3HM)KEHHA €(PEKTHUBHOCTI 3aCTOCYBAHHS
noOpuB 1 1HIMX 3aco0iB XiMi3alli, BpOXKAMHOCTI 1 SKOCTI mpoaykii. Jlus
BJIOCKOHAJICHHSI METOJOJIOTii KOMITJIEKCHOTO MOHITOPHHTY CLIBCHKOTOCIIOAAPCHKUX
3eMeIb TOpsiA 3 BIIOOpaKEHHSAM TPAMUIINHUX TIOJIOKEHb BHHUKAE TaKOXK
HEOOXITHICTh BpaxOBYBaTHM HACTymHI 3amayi: 1) po3poOka Ta MPOBEICHHS
KOMIUIEKCHOT'O MOHITOPUHTY POJIOYOCTI IPYHTIB, HEOOXIAHOTO ISl MEpPexoay o
€KOJIOTIYHO 1 EKOHOMIYHO OOTPYHTOBAaHUM CHUCTEMaM 3eMJIepoOCTBa; 2) PO3IMIUPEHHS
HAa0Opy KOHTPOJIbOBAHMX AarpoXiIMiYHUX, arpo(di3uyHuX 1 O10JOTIYHUX MOKa3HUKIB
POMIOYOCTI TPYHTIB JJii OUIBII TIOBHOT OIMHKKA 1 WIiJBUIIEHHS €()EKTUBHOCTI
3aCTOCYBaHHS JOOpHUB 1 IHIIMX EJIEMEHTIB CHCTEM 3emiiepoOcTBa; 3) po3poOka
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ONTUMAJILHUX PIBHIB POJIOUYOCTI OCHOBHUX THIIIB, IMATHUIIIB 1 PI3HOBUIB IPYHTIB 11O
PO3IIMPEHOMY TIEpPEeNiKy TMOKAa3HUKIB 1 TMPOBITHUX CLILCHKOTOCTIONAPCHKHUX
KynbTyp; 4) 3a0e3leueHHs B3a€MO3B'SI3KY pe3yJbTaTiB HAayKOBHX JOCIIDKECHb,
MaTepialiiB KOMILUIEKCHOTO MOHITOPHHTY POAOYOCTI IPYHTIB 3 BUXOJIOM Ha KaaacTp 1
3arajbHOHAI[IOHAIbHY CUCTEMY KOHTPOJIIO 3a CTaHOM 3eMellb
ClIbChKOTOCTIONApChKOTO pu3HadueHus [4], [5], [8], [9], [11],[12], [14], [15], [16].

16.1. OcHOBHI NPUHIUIYU NPOBEJAEHHSI MOHITOPHHTY
CiJIbCbKOTr0CIOAAPCHLKUX 3eMeJIb

[Ipu mpoBeseHHI MOHITOPUHTY MOKHA BUJIJIUTH CHUCTEMY €TalliB, aJlrOPUTMIB
T, TPOIEeCiB, METOIIB 1 MPOTPaMHO-TEXHIYHUX 3ac00iB, 00'€THAHUX B €IUHY
iH(opMarliiiny TexHoJorito. Peaizallisi TEXHOJOTIT MOHITOpUHTY 3a0e3reuye 301p
iHpopMallli po CcTaH 3eMeNb, 00poOKy 1H(OpMarlii 1 MoJaHHs 310paHUX NaHUX Y
BUTJISAJII KOMIUIEKCHOI 1HGOpMAIIMHOI Mojenl, ska HeoOXiJHa 1 JOCTaTHS s
OPUMHATTA PIIICHb 3 YIPaBIIHHS CTaHOM 3€Melb 3 METOI MiHiMi3alli PHU3HUKIB,
MOXJIMBUX TPU BEJEHHI CLIBCHKOTO T'OCIOJApCTBa, a caMa OpraHi3allisl 1 BeJICHHS
MOHITOPHHTY 3€MeJIb TOBUHHI MPOBOJUTHUCS BIAMOBITHO O TAKUX MPUHIUIIB [8]:

1) 3abe3neueHHs AOCTOBIPHOCTI OJAEPXYBaHOI MPU MOHITOPUHIY 1H(OpMAIi;
2) 00OB'SI3KOBICTh HAayKOBOTO OOIPYHTYBaHHS MPOTPaMU BEICHHS MOHITOPUHTY,
OLIIHKA CTIMKOCTI TE€OCHUCTEM, MPOTHO3y iX AMHAMIKM, a TaKOX BHKOPUCTAHHS
PE3yNbTATIB CIOCTEPEKEHDb JJIA MPUNHATTS PIMICHb MO YIPABIIHHIO pecypcaMu Ha
00'€eKTHOMY, JIOKQJIbBHOMY Ta PEerioHaIbHOMY PI1BHI 1 CUCTEM HMPUUHSTTS CTPATETIYHUX
pIllIeHb HA TEPUTOPIATHHO-aIMIHICTPATUBHOMY PiBHI; 3) MIKXAUCITUTUTIHAPHAN TT1IX1]]
10 ¢GopMyBaHHS MpOrpaMyd MOHITOPUHTY (BU3HAUEHHS LUJICH, 3aBlaHb, O00'€KTIB
MOHITOPUHTY, METOJIUKHU MPOBEIACHHS CIIOCTEPEKEHD, BUOIP MOKAa3HUKIB, (haKTOPIB) 1
NpU 1HTEprperauii HWOro pe3ynbTariB (CIEHapHI JOCHIKEHHS 1 MPOTHO3M);
4) 00OB'SI3KOBICTh E€KOCHCTEMHOTO MMIJIXOAy IMpH IUTAHYBaHHI MOHITOPUHTY, IO
nepeadavyae MOro COpsIMOBAaHICTh Ha 3a0€3MEUEHHS E€KOJOTIYHO CIPHUATIUBOTO Ta
CTIIKOTO CTaHy I€OCHCTEM 3 YpaxyBaHHSM €KOJOTIYHMX OOMEXEHb 1 JOMYCTUMHUX
NOKa3HHUKIB CTaHy MPUPOJHUX CHCTEM; S5) 1€papXiyHa CTPYKTypa CHUCTEMHU
MOHITOPHHTY, K KOMITOHEHTa Jep>KaBHOTO MOHITOPUHTY 3eMellb
CLTBCHKOTOCTIONAPCHKOTO  MPHU3HAYECHHS, ©6) KOMIUIEKCHICTb  CIIOCTEpPEKCHbD,
HEOOXITHUX [IJI1 OILIHKKM 1 TPOTHO3Y CTaHy IIOBEPXHEBUX 1 TMIA3EMHUX BOJI,
IPYHTOBOTO MOKPHUBY SIK OCHOBH JIJIsl aHai3y (POpMYBaHHS MPOTYKTUBHOCTI 3€MEINb
MIPU CIICHAPHUX JOCIIHKEHHSX [T OOTPYHTYBaHHSI BAPOOHUYMX PIIICHb.

3arasoM TEXHOJIOTISi MOHITOPUHTY CLIBCHKOTOCTIOAAPCHKUX 3eMelb [4] yMOBHO
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MOke OyTH TMOJIJIeHa Ha HACTyHHI OJIOKM: MPOEKTHUH, CIIOCTEPEKEHb, OIIIHKH
MOTOYHOTO CTaHy OO'€KTIB MOHITOPUHTY, TNPOTHO3YBAHHS, HPUUHATTS PIIICHb
(ympapiiHHS), 1 KOXXEH OJIOK B 3arajbHId CTPYKTYpl JIOKQIbHOTO MOHITOPHUHTY
3eMeJb CKJIAJA€ThCs 3 €TalliB, sIK1 ependavyaroTh NeBHi Ail (mpoiecu), HeoOXiaH1 IS
peanizarii MoHitopunry [2], [3], [4], [5].

[leHTpanpHOIO JIAHKOIO Yy B3a€EMOJII Ha MICIIEBOMY pIBHI MOBHHHA CTaTH
dbopmaizaliis 1 cTaHIapTU3aIlis MOTOKIB BIJOMOCTEH, K1 HAMlOBHIOIOTH 0a3y JaHUX
MOHITOPHHTY 3€Mellb 1 IpoLeaAyp iX HajaHHA KopucTtyBadaMm. [HbopMmaniiiHuil 610K,
AKUi (HOPMYETHCS Ha MICIIEBOMY PIBHI, € BHU3HAYAJIBHUM 3 TOYKH 30py TOUHOCTI,
JETabHOCTI, aKTYyaJbHOCTI, TOCTYIHOCTI 1 3aTpeOyBaHOCTI. BiH BHCTymae B sIKOCTI
BHUXIJIHOTO e€JieMeHTa 0a3u, Ky (OpMYIOTh Ha IHIIMX TEPUTOPIATILHUX PIBHSAX.
MOXIHMBICTh BKJIIOYEHHS MOHITOPMHTOBHUX JAaHUX B CHUCTEMY BIJOMOCTEH, IO
(GhopMyIOThCS MPU TPOBEACHHI 3€MEIbHO-KaJaCTPOBUX POOIT, JO3BOJUTH HAJaTH iM
cTaTyc Jep)kaBHOTO iHopwmarliitHoro pecypcy. [Ipomosuiis moa0 BUOYI0OBYBaHHS
PO3IUISIHYTOT BEPTUKAJl JI03BOJUTH BHUKIIOYUTH MPOTAJUHU B MAaCHBI JAHHUX TMPO
00'€KT MOHITOPUHTY 3€Mellb, 3aKPITUTH OpraHi3yrouy (QyHKIi0 B cdepi AepKaBHOTO
MOHITOPUHTY 3€MeJb B YAaCTHHI peali3alii mporpaM ycix piBHIB 32 TEPUTOPIAIbBHUMHU
OpraHaMM Ta OpraHaMy CaMOBPSTyBaHHS.

Peanizaiiiss cucteMd MOHITOPHUHTY CLIbCHKOTOCIOAAPCHKUX 3€MeNlb, B TOMY
YUCTI 3 BUKOPUCTAHHSAM aBTOMATH30BaHOI 1H(GOPMAIIHOI CHCTEMI» 3arajiom
MOBMHHA BKJIIOYATH HACTYMHI eJleMeHTH: 301p 1H(dOopMaIllii Ipo CTaH 1 BUKOPUCTAHHS
3eMeNlb BUXOJAYM 3 iX IIJIHOBOTO MPHU3HAUYEHHSA 1 JI03BOJIEHOTO BHUKOPHUCTAHHS,
00poOKy 1H(oOpMallli PO CTaH 1 BUKOPUCTAHHS 3€MeJb, aHaji3 SKICHOrO CTaHy
3eMeJb 3 YpaxyBaHHSM BIUIMBY IPHUPOJIHUX 1 aHTPOIOT€HHUX (AKTOPIB, BUSIBJICHHS
3MIH CTaHy 3€Mellb; OI[IHKY 3MIH SIKICHOTO CTaHy 3€Mellb, MPOTHO3 PO3BHUTKY
HETaTUBHUX TIPOIIECIB; BHUPOOJICHHS PEKOMEHAI M[0J0 TMONEPEeIHKeHHS Ta
YCYHEHHsI HAcCIiJIKIB HEraTUBHUX MpOLECIB; 30epiranHg iHQopMalii mpo cTaH i
BUKOPUCTAHHS 3€Mellb;, 1H(opMalliiiHe 3a0e3MedeHHs ISUTBHOCTI MO 3/1HCHEHHIO
JEPKABHOTO 3€MEIBHOTO KOHTPOJIIO 32 BUKOPUCTAHHSIM 1 OXOPOHOIO 3€MeJib, 1HIINX
¢dyHKIIIH B 007aCTI Iep>KaBHOTO 1 MICIIEBOTO YIIPaBJIIHHS 3€MEIbHUMHU pecypcamu, a
TaKO0XX 3eMJICYCTPOIO; 3a0€3MEeUCeHHS TPOMaJISH 1H(OPMAIII€I0 TIPO CTaH 3€MeEJTb.

[Hdopmariito mpo CTaH 1 BUKOPUCTAHHSA 3€MEJNIb 3BUYANHO 30MparoTh MiApsIHI
opraHizaimii Ha KOHKYpPCHIA OCHOBI B paMKaxX Jep>KaBHMX KOHTPAakTIB 3
BUKOPUCTAHHAM: 1) JUCTaHIIWHOTO 30HIYyBaHHS (3WOMKH 1 CIIOCTEPEKECHHS 3
KOCMIYHUX amnapariB, JITakiB, 3a JOMOMOTOK 3aco0iB Majoi aBialii); 2) Mepexi
MOCTIAHO JIF0OYMX TIOJITOHIB, €TAJOHHUX CTAI[IOHAPHUX Ta IHIIMX JUISTHOK; 3)
Ha3eMHUX 3MOMOK, CIOCTEpEKEHb 1 OOCTeXeHb (CYLIJIbHUX 1 BUOIPKOBUX); 4)
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BIAMOBIAHUX (POHIIB JAHUX.

B cBoro uepry aucraHuiiiHe 30HIyBaHHS 3€MeENlb CLIbCHKOTOCIIOAAPCHKOTO
npu3HaueHHs1 MicTUTh: 1. KaprorpadyBaHHs OpHHUX 3€Melb 1 OLIHKY iX JWHAMIKH;
2. O1iHKy TMOCIBHUX IUIONI 332 THMAMH C/T KynbTyp; 3. MOHITOPUHT PO3BUTKY Ta
OIIIHKY CcTaHy c¢/T KynbTyp; 4. OImiHKy OI0JOT14HOI MPOIYKTUBHOCTI 1 MPOTHO3
BpoxkaiiHocTi; 5. KoHTposnb MeTeoyMOB (CHITOBUN HOKpPHUB, 3aMOPO3KH, OMaau Ta
iHme); 6. KoHTponb Haa3BHYaWHUX CHUTYyalllii Ta OIlIHKA iX HaCHIIKIB (ITOBEHI,
3acyxu). Okpemi creniajgpHl 3aJa4l MOHITOPUHTY BHUKOHYIOTHCSI Ha PI3HHX DPIBHIX
(JIoKaTbHOMY, PETIOHAJIIBHOMY, TJ00aJIbHOMY), ajie iX 00'€elHye CcHidbHA MeTa:
CBOE€YACHE BHSBJICHHS 3MIH BJIACTHBOCTEH TIPYHTIB TMpH PI3HUX BHAAX iX
BUKOPUCTAaHHA a00 HEBUKOPUCTAHHSI.

JlokanpHUN Ta pETiOHAJBHUN MOHITOPUHI TOBHMHEH BHpIIIYBaTH HACTYIHI
3a1a4i:l) xapakTepucTHKa JpKepenaa 3a0pyAaHEHHS Ta 3a0pyIHIOIOUHMX PEYOBUH;
2) BU3HAYCHHS PIBHIB KOHTPOJILOBAHUX MOKA3HUKIB CTAHy IPYHTIB, BOJ, POCJIMH Ha
TepuTopii, mo Oyna miamaHa mii Jpkepena 3a0pyaHEHHs; 3) BCTAHOBJICHHS 30H
NOIIMPEHHS. JUIs IPYHTIB 3 TMOTIPIIEHHSM KOHTPOJbOBAHMX  BIIACTUBOCTE;
4) BU3HAYCHHS XapakTepy Jii 3a0pyIHIOIOYNX PEYOBUH HA IPYHT, & TAKOXK IUIAXIB
Mirparii, akyMyJsiii Ta HanpsiMu TpanchopMallii 3a0pyJHIOI0YUX PEUOBUH B IPYHTI;
5) oImiHKa OMOpy IPYHTIB 10 3a0pyJHEHHS 1 MOXJIMBOCTI iX CaMOOYHIICHHS,
6) pexOMeHaIlisl 3aXO/iB 100 3HMKEHHS a0o0 JKBifamii HACTIIKIB 3a0pyIHCHHS
IPYHTIB; 7) OLIHKAa E€KOHOMIYHOTO 30UTKY, HAHECEHOTO MpHUPOJl 1 CLILCBKOMY
rOCIIOaPCTBY 3a0pyAHECHHSIM IPYHTIB.

[Ipu rno6anbHOMY MOHITOPUHTY TaKOX MPOBOASTHCS HACTYIHI 3aX0/IH:

1) xapakTepucTuka MOTOKY KOHTPOJIHOBAHMX XIMIYHHMX €JIEMEHTIB Ha TPYHTH
[13] ¢poHOBUX TEepUTOPIH; 2) BUZHAYEHHS PIBHIB KOHTPOJIbOBAHUX MMOKA3HUKIB CTAHY
IPYHTIB; 3) BUSBIEHHA 30H Mirpalii, aKymyJsilii, HanpsMKd TpaHchopmarii
KOHTPOJbOBAHUX XIMIYHMX €JEMEHTIB B IpYyHTi; 4) BHU3HAUYEHHS IIBHJIKOCTI
HaKOMUYEHHS KOHTPOJbOBAHUX XIMIYHUX €JIEMEHTIB B IPYHTaX (DOHOBUX TEPUTOPIM.

Ha crorogni 6arato METOOUYHUX MUTAHHA MOHITOPUHTY HE BHpIlIeHl. YacTto
cydacHuil ctaH Oiocepu OIIHIOIOTH, MOPIBHIOYM HOTO0 3 MHUHYJIMM CTAaHOM 32
JIOTIOMOTOF0 HEMPSIMUX METO/IIB: HIIIXOM PETPOCTIEKTUBHOT EKCTPAMOJIAIIl CydacHUX
JaHUX, 31CTABJICHHSM 3 BIJIOMOCTSIMHU B KOJIMIITHIX MyOJiKaIisaX, BA3HAYEHHSIM BMICTY
3a0pyIHIOIOUUX PEUYOBHMH Y 3aCTapiiMX CEPEIOBHUINAX, BUKOPUCTOBYIOUHU 130TOIMHHIA
aHaji3 XIMIYHMX pedoBHH. Bci I MeToau MarTh CBOi HEMONIKH, HaHWOLIbIIT
e(PEeKTUBHUM J/JI OLIHKU JIOKAJIBHOIO 3a0pYyJIHEHHS MPEACTABISETHCS MOPIBHAHHSA
3a0pyIHEHUX TPYHTIB 3 AaHAIOTIYHHUMH He3a0pyJHEHUMH, a Tnpu (POHOBOMY
MOHITOPUHTY OL[IHIOBaTH 3MiHY B 4aci ()OHOBUX IPYHTIB.
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16.2. Indgopmaniiine 3a0e3nedeHHsI MOHITOPHUHTY 3eMeJIb
CiJIbCHLKOT0CnoAapChbKOr0 NPU3HAYEHHS

TexHiyHOIO peamnizali€l0 CUCTEMH MOHITOPUHTY CUIBCHKOTOCIIOAAPChKUX
3eMelb € aBTOMaTh30BaHa iH(opMalliiiHa CucTeMa, OCHOBY IKO1 B YaCTUHI 0OpOOKHU
iHdopMaIli CKIaMar0Th LEHTPU 300py, 30epiraHHs, KOMIUIEKCHOI OOpOOKH
AepPOKOCMIYHOI Ta Ha3eMHOi 1HQopmaIllli, 10 CTBOPIOETHCA HAa MPUHIUIIAX
reoinpopmanitanx (I'IC) texHomoriit. Y mporeci BeAeHHS MOHITOPUHTY 3€MEIb
peanizyroTbes HacTymHi ¢yHkIi [9], [10]: 36ip, oOpobka 1 36epiranHs iHbopmarlii,
IO OJiep>KaHa sIK B CUCTEM1 MOHITOPUHTY 3€MeJib, TaK 1 32 JIOOMOT'OI0 TPaaUIiitHOT
CITyOM 3eMJICKOPUCTYBAaHHS Ta 3€MJICBIIOPSIAKYBaHHS; BUa4a BUXITHOTO MPOAYKTY
3 pe3yJIbTaTaMM OI[IHKM CTaHy 3e€MeJIb Y BUTJISIII ONEPATUBHOTO 3BEJICHHS, JTOMOBII,
MPOTHO3IB 1 pEeKOMEHJaIllif, a TaKoXX TEeMaTUYHUX KapT, Jlarpam, TaOJMIlb, IO
XapaKTepU3yloTh TUHAMIKY 1 HalpsIMOK pO3BUTKY 3MiH, SIKI MarOTh OCOOJIMBO
HETaTUBHUN XxapakTep; 3a0e3mnedeHHs 1HGOpMali€l0 IMPO CTaH 3eMeb OpraHiB
IPUPOIOKOPUCTYBAHHS Ha BCIX PIBHSIX, @ TAKOXK MIHICTEPCTB Ta (Pi3UYHUX OCiO.

B cBoro uepry, iHbopmallis, 10 OTPUMYETHCS B CUCTEM1 MOHITOPUHTY 3€Meb,
MOBUHHA BKJIIOYATH: JaHI KOCMIYHUX 3aC001B JOCHIKEHHS MPUPOIHUX PECYpCIB
3emiti, 10 MPalOTh y BUAUMOMY, 1H(GpauepBOHOMY 1 HAJBUCOKOYACTOTHOMY
nianazoHax; iH(opMaIliro BiJl aBiallifHUX 3ac001B TOCHIKEHHS MPUPOTHUX PECYPCIB
3eMJIi, OCHAICHUX amaparypolo JUCTAHIIWHOTO 30HAYBaHHS, TIPU LBOMY 3aJIeKHO
Bl HEOOXIMHMUX MacmTabiB MOXYTh OyTH BUKOPHCTaHI Pi3HI BUAM HOCIIB, IO
BKJIFOYAIOTh JIITAKH, BEPTOJILOTH 1 Majl JUCTAHIIMHO KEpOBaHI JITAJIbHI anmapary;
JaHl Ha3eMHHUX OOCTEXEeHb, B TOMY YHCII BiJl TIEPECYBHUX arpo- 6i0-imabopatopii,
CTAaIllOHApPHOI  amapaTtypu, SKa BCTAHOBJIIOETHCS HA  TECTOBUX  JUISTHKAX;
KaprorpadiuHi MaTepiaid pi3HUX MacmTabiB, B TOMY 4KCii TonorpadiyHi, IPyHTOBI,
reo0OTaHIvHI Ta 1HIIN KapTH;, MaTepiald 00CTEKEHb, MPOBEACHUX 3€MJICBIIOPSIIHOIO
CIyk0010; MaTepiaii OOCTeXEHb, 3AIMCHIOBAaHMX B CHUCTEMI pI3HUX CIYKO0 1
BIJIOMCTB, SIKI aJaliTOBaHI 3 YypaxXyBaHHAM YHI(IKOBAHOI CHCTEMH IOKa3HHUKIB
MOHITOPUHTY 3eMmenb. 30epiranHs iHdopmalii B OaHKax JaHWUX TTOBHHHE
3MIMCHIOBATUCA Ha €IMHIN KapTorpadiyHiii OCHOBI, a BXigHa iH(pOpMAIlisl MOBUHHA
OyTH yHi(piKOBaHa, Ta MOBUHHA BUXOJUTH 1 0OPOOIATHCS 32 €AUHOIO METOAUKOIO.

Tomi crpykrypa iH(OpMaliiHOI MOAENl aBTOMATU30BaHOI 1H(OpMaIiiHOI
CHCTEMH MOKe OyTH MpejICTaBJICHa Y BUTJISIII CYKYITHOCTI HACTYITHUX mifcuctem [4],
[5], [8], [10], [11], [12], [13], [14], [15], [16]: 1. ITincuctema indopmarlii 3eMeTBHO-
KamactpoBux nanux; 2. [lizcucrema indopmarliii mpo HOPMATUBHO-TIPABOBUX AKTaX
3eMeNbHOr0 3aKoHOoAaBcTBa. 3. [limcucrema iHdopmarii mpo mpupoaHi ymoBH. 4.
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[Tincucrema iHpopmarlii Mpo cTaH IpyHTOBOro mokpuBy. 5. Iligcucrema indopmarrii
Ipo CTaH MOBEpXHEBUX 1 IpyHTOBUX BoA. 6. Ilimcucrema inpopmanii mpo crad
pocnunHOCTI. /. [limcucrema indopmarliii npo cran 3emMHoi nmoBepxHi. 8. [liazcucrema
iHpopMarli mpo 3a0pyIHEHHS HaBKOJUIIHBOTO MPHUPOAHOTO cepedoBuia. 9.
[Tincucrema iHdopmariii nmpo Hepyxome MaitHo. 10. Iliacucrema iHdopmarii npo
JIOACHKUX pecypcax JOCiIKyBaHOI TEPUTOPIi.

B saxocTi okpemoi 3amadi Moxke OyTH BHJIEHA MpoOJeMa MOHITOPUHTY
CUIbCHKOTOCTIOAAPCHKUX YTib Ta POJIOYOCTI IPYHTIB, HANpPHUKIA[, KOJIH CIiJ
BUJIUIATH TPYHTOBI apeajd KHCJIMX TIPYHTIB, Ha SKUX HEOOXIJTHO IPOBOJUTH
arpoxiMiyHi 3axoAM 3 BamHyBaHHA 1 QochopuryBaHHS. TakoX MOKHA 3IHCHUTU
KOHTPOJIb 32 TIPOBEJACHHSAM ITUX POOIT 3a JOMOMOTOI HaBIramiiHUX CHUCTEM. Y BCIX
ouudpoBaHUX JAUISHKAX 3€MeNib BiAOIp TIPYHTOBUX 3pa3kiB MpU MPOBEACHHI
arpoxiMi4HOT0, IPYHTOBOT'O, €KOJIOT1YHOT0, TOKCHUKOJIOTIYHOTO OOCTEKEHb ITOBUHEH
BHUKOHYBATHCS 3 HABIFaTOPOM, JJIs TOYHOTO BCTAHOBJICHHS CIIITY MIPOXOJy OIeparopa
10 JiaroHalli MoJjsi 1 KOOpPJAMHATHUX Toukax (opMyBaHHS cepeaHboro 3paska. llei
OpUOM 3HAYHO MIABUIIUTH TOYHICTh BU3HAYEHHX MOKA3HUKIB MPU MOHITOPUHTY
0OJIIKOBHX BJIACTUBOCTEH IPYHTIB.

BucHoBKM.

JlaHi MOHITOPUHTY 3aCTOCOBYIOTh JJIi BHHECEHHS pIlIeHb NP0 MOKIUBE
PO3MIIIEHHSI TOTO YW 1HmIOTO 00'ekTa, BHU3HAYEHHI JO3BOJICHMX BHJIB
3eMJICKOPUCTYBAaHHSA, TOOTO CIIy’)KaTh OCHOBOIO JUIsl TIOTIEPEIKEHHSI TaKOTO
3eMJICKOPUCTYBAHHS, SKE 37aTHE TPHUBECTH JIO TOTIPIICHHS 3eMellb. MOHITOPUHT
TakoX  (iKCye  BIAXWJIEHHS  BiA  JO3BOJICHOI  TOBEMIHKH,  BHSIBIISIOUU
MPaBOMNOPYILIECHHS, MOB'A3aHI 3 3a0pyJHEHHSM, 3apaXEHHSM 1 IHIIMMH BHUIAMH
aerpajnauii 3eMenb 1 WOro JaHi, B LIbOMY BHIIQJKy, € JIOKa30M NpU 3aTydeHHI
MOPYUIHUKIB 70 BiAmoBigaabHOCTI. J[aHi, 1m0 Oyiau OTpUMaHi B XOJ1 MPOBEICHHS
MOHITOPUHTY, TIOBUHHI OINEPAaTUBHO CHUCTEMATU3YBAaTUCS, HAKOMWYyBaTUCS 1
nepeaBaTics Ha 30epiraHHs, a TaKOX MIOPIYHO y3arajabHIOBATUCS JUIS MiATOTOBKU
AHATITUYHUX 3BITIB MPO CTaH 1 BUKOPUCTAHHS 3€Mellb. TakoX TpH MPOBEICHHI
I'PYHTOBO-EKOJIOTIYHOTO ~ MOHITOPUHTY  CLIBCBKOTOCIOAAPCHKUX  3€MeNb  CHiA
BpPaxOBYBAaTHU BapIIOBAHHS IPYHTOBOI POAOYOCTI, TPOBOJUTH MAaTEMaTHIHY OOpPOOKY
OTPUMaHMX JaHUX 3 METOK BCTAHOBIICHHS XapaKTepy B3a€MO3B'SI3KYy 1

B3a€MO3JIEKHOCTI MI’)K OCHOBHMMH MOKa3HUKaMU BJIACTUBOCTEH IPYHTIB.
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7. CaBuenko P.B., AramkanoBa C.B.  Buxopucranus e-TexHOJIOTIH B
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9. TonbatoB A.B. AxrtyanbHi npo0iemu 3abe3neyueHHs iHpopMalliitHOi Oe3meKku
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